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I. General Purpose, Location & Description 
a. Purpose 

The purpose of this Final Drainage Report (FDR) for MarksheƯel Road – Segment M3 CDRs is to describe the 
site’s onsite and oƯsite drainage patterns, existing and proposed storm infrastructure, and to safely route 
developed stormwater to adequate outfalls. This report also supports the construction of future public 
roadways, MarksheƯel & Brushtop Roads, associated utilities and stormwater infrastructure to support future 
development. No development is proposed with this report, except for the infrastructure described above. 
 

b. Location 
The Schmidt Parcel (hereby referred to as the “site”) is a collection of undeveloped parcels with a total area of 
approximately 98 acres, consisting of (4) Parcels per the EPC Assessor, including parcel # 5200000577, 
owned by Turkey Canon Quarry Inc., parcel #’s 5200000575 & 5200000576, owned by SRW Residential 
Partners LP LTD., and parcel # 5200000570 owned by Steve Martin. 
 
The site is in the south half of Section 32, Township 12 South, Range 65 West of the Sixth Principal Meridian in 
the County of El Paso, State of Colorado. The site is located to the west of Vollmer Road and MarksheƯel Road 
intersection. The site is bound by Holiday Hills Filing No.1 to the north, by Vollmer Road to the east, by the 
Trails at Forest Meadows Filing No. 3 & 4 to the south, and by Black Forest Road, Cottonwood Creek, and 
Parcel # 520000056 (8585 Black Forest Road to the west. The parcel is planned to be platted after approval of 
the “Schmidt PUD Preliminary Plan. A vicinity map is presented in Appendix A. 
 

c. Description of Property 
The site is approximately 98 acres of undeveloped land with existing vegetation consisting of native grasses. 
The total disturbance area associated with this FDR is 51.55 acres. A drainage swale exists along the eastern 
and southern border of the site which intercepts runoƯ and carries it oƯ-site to the west towards Cottonwood 
Creek. An existing sediment basin installed with ECP project # CDR22-007 currently intercepts flows and 
releases them to Cottonwood Creek. The site generally slopes from North to South at 2-4%.  
 
The proposed improvements include overlot grading, construction of MarksheƯel Road from Vollmer Road to 
proposed Brushtop Road, an extension of Brushtop Road from its current terminus at the site’s southern 
border to proposed MarksheƯel Road, and storm drainage improvements to support the road construction 
and future development of on-site parcels. Water and wastewater infrastructure will also be constructed with 
this project to support future development. It is assumed that approximately 29 acres of the site (parcels 
5200000575 & 5200000576)  will be developed as multi-family residential in the future. Areas west of 
Brushtop Road are also assumed to be developed into single family and single family attached residential in 
the future, and will be detailed in the forth-coming “Schmidt PUD Preliminary Plan”. The remainder of the site 
will be Public R.O.W. for Brushtop Road and MarksheƯel Road, and a tract for a storm infrastructure and 
water quality pond (Pond A). Pond A, is sized to support the proposed construction within the CDR submittal 
this FDR supports, and considered a temporary condition until any of the vacant land develops. Any future 
development will require a site-specific FDR/drainage report, pond expansion, and additional storm/drainage 
infrastructure. 
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Per a NRCS soil survey, the site is made up of Blakeland loamy sands and Columbine gravelly sandy loam, 
which are classified as a Group A soils. Group A soils have a high infiltration rate when thoroughly wet and 
have a high rate of water transmission. The NRCS soil survey is presented in Appendix A. 
 
There are no known irrigation facilities located on the project site.  
 

d. Floodplain Statement 
Based on the FEMA Firm Map Number 08041C0529G, revised December 7, 2018, the proposed site is located 
within Zone X. Zone X is defined as areas outside the Special Flood Hazard Area (SFHA) and higher than the 
elevation of the 0.2-percent-annual-chance (or 500-year) flood. A FEMA panel for the site is presented in 
Appendix A. 

II. Drainage Basins  
a. Major Basin Description 

The site lies within the Sand Creek and Cottonwood Creek Drainage Basins. According to FEMA FIRM 
08041C0529G a potion of site lies within the existing Zone AE 100-yr flood plain. It should also be noted that 
as part of the Colorado Spring Black Forest Road Widening Project, a LOMR application was submitted to 
FEMA under case # 23-08-0623X, but is currently under review. 
 
Based upon the Sand Creek and Cottonwood Creek Drainage Basin Planning Studies, the site partially falls 
within each basin while most of the site was not included in either. The site was an active quarry in the past 
and a berm was constructed along the southern border, which intercepted the majority of overland flows, and 
directed them to Cottonwood Creek, or a low point roughly located where the existing sediment basin is 
located per # CDR22-007, which also discharges to Cottonwood Creek. Recent site visits have confirmed that 
the majority of the flows that did not infiltrate into the ground, were tributary to Cottonwood Creek and 
according to the Master Development Drainage Plan Update for Woodmen Heights  Developed Drainage and 
the various Trails at Forest Meadows FDR’s, this condition has been present since the early 2000’s.  
For this reason, a drainage basin line is shown on the drainage maps, based upon current topography, for the 
split between Cottonwood Creek and Sand Creek drainage basins. It should also be noted, that per the “Trails 
at Forest Meadows Filing No. 3 & 4 Drainage Report, this berm was constructed to ensure flows did not 
negatively impact the residential homes to the South. It appears that there is no viable outfall to the south, as 
the bordering properties did not provide surface drainage paths, or the overflow path as identified in the 
“Master Development Drainage Plan Update for Woodmen Heights  Developed Drainage” and the existing 
storm infrastructure cannot support the total flows generated from the project site. 
 
Based upon the above, approximately 17 acres of the site is within the Sand Creek Drainage Basin. The 
remainder of the site lies within the Cottonwood Creek Drainage Basin. The proposed Cottonwood Creek-
Sand Creek Drainage Basin line is presented on the drainage maps in Appendix F. 
 
Cottonwood Creek is located to the west of the site and runs from north to south. The reach that runs to the 
west of the site was studied in the Colorado Springs, “Cottonwood Creek Drainage Basin Planning Study” 
(Cottonwood DBPS) completed by Matrix Design Group in July 2019. According to the Cottonwood Creek 
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DBPS, reach RUC160 runs west of the site and has been identified as being in stable condition. Cottonwood 
Creek was also studied in the June 1994, “Cottonwood Creek Drainage Basin Planning Study” by URS 
Consultants, and identified the on-site reach as the segment between Design Points 6 & 7. The study 
characterized the reach as a naturalized channel with ecological value including wetlands and riparian 
vegetation. 
 
The channel will be analyzed for stability and required improvements with the forthcoming Schmidt PUD and 
Preliminary Plan and any required creek improvements will be identified with that project. 
 
The Sand Creek Basin was studied many times over the years by various companies and in various reports. 
One of the most recent reports adopted by the County is the “Master Development Drainage Plan 
Amendment for Sterling Ranch” prepared by JR Engineering in March 2023. This report did not include the 
subject site in the  in the Sand Creek Basin, and neither did the original 2018 “Sterling Ranch Master 
Development Drainage Plan” prepared by M&S in 2018. Although not adopted by the County, the site was 
partially included in the “Sand Creek Drainage Basin Planning Study” (Sand DBPS) completed by Stantec in 
January 2021, however it only showed approximately 17 acres of the eastern most portion of the site as 
tributary to Sand Creek. The Stantec Sand Creek DBPS assumed the Schmidt Parcel property to have an 
"Open Space" use which is consistent with the property at this time and the Basin line they showed, is 
generally consistent with the existing site topography. 

 

b. Existing Subbasin Description 
The existing condition describes the current state of the site after the early grading for the Schmidt Parcel. The 
existing condition consists of six on-site basins and one oƯ-site basin. The existing sub-basin delineation is 
shown on the drainage map within Appendix F and is described as follows: 

 
Basin OSI4 is 27.16 acres of Silver Ponds Subdivision Filing 1 & the existing Colorado Springs R.O.W. reserved 
for the future MarksheƯel Road extension. Values for this basin were taken from “Silver Ponds Subdivision 
Filing No.1 Final Drainage Report”. RunoƯ from this basin (Q5=19.0 cfs, Q100=44.2 cfs) flows south and is 
intercepted by the existing swale/berm that directs runoƯ around the site. Flows are diverted to the west 
towards DPI4 and enter Cottonwood Creek. 
 
Basin EXA is 0.25 acres of an existing berm with stabilized vegetation. RunoƯ from this basin (Q5=0.0 cfs, 
Q100=0.3 cfs) flows along the berm west and enters an existing swale at DP1 and flows oƯsite and into basin 
OSI4. Flows in the existing swale combine with a portion of Basin OSI4 at DP14 (Q5 = 19.0 cfs, Q100 = 44.2 cfs) 
and direct flows to the west towards Cottonwood Creek. 
 
Basin EXB is 1.51 acres of an existing berm with stabilized vegetation, and includes a portion of the “Tahiti 
Road” R.O.W. Although the R.O.W. exists, the road is shut down and no longer active and generally consists of 
only a dirt 2-track or varying width drive. RunoƯ from this basin (Q5=0.6 cfs, Q100=2.4 cfs) flows east along the 
berm and enters existing dual 48” RCP culverts at DP2. Culvert flows are directed south along Vollmer Road. 
There is no drainage infrastructure downstream, therefore; runoƯ that enters Vollmer Road right-of-way 
(R.O.W.) flows per existing drainage patterns southeast towards Sand Creek. 
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Basin EXC is 11.5 acres of native and stabilized vegetation except for a temporary vehicle tracking pad and 
access that was installed with the CDR22-007 project. RunoƯ from this basin (Q5=2.0 cfs, Q100=13.2 cfs) flows 
overland southeast and enters an existing swale also installed with the CDR22-007 project. The existing swale 
enters Basin EXD at DP3 and follows the drainage patterns of that Basin EXD.  
 
Basin EXD is 21.8 acres of native and stabilized vegetation. RunoƯ from this basin (Q5=3.7 cfs, Q100=23.3 cfs) 
flows overland southwest and enters an existing swale at DP4. Flows from DP3 and DP4 combine at DP4.1 
(Q5=5.5 cfs, Q100=35.6 cfs) and are conveyed via an existing swale through Basin EX-G and towards the 
existing Temporary Sediment Basin. The sediment basin outfalls to Cottonwood Creek at DP7.1. See Basin 
EXG description below. 

 
Basin EXE is 3.96 acres of undeveloped land with native vegetation. RunoƯ from this basin (Q5=0.9 cfs, 
Q100=5.7 cfs) flows overland southeast to DP5, where flow enters Vollmer Road R.O.W. There is no drainage 
infrastructure downstream, therefore; runoƯ that enters Vollmer Road R.O.W flows per existing drainage 
patterns southeast towards Sand Creek. 
 
Basin EXF is 2.58 acres of native and stabilized vegetation. RunoƯ from this basin (Q5=0.6 cfs, Q100=4.1 cfs) 
flows overland south to DP6. Basin EXF overland flows south to Trails at Forest Meadows Filing No. 3. Basin 
EXF flow was accounted for in “Trails at Forest Meadows Filing No. 3 Final Drainage Report” (Trails No. 3 FDR) 
as Basins OS2 and OS3. Basin OS2 and OS3 total 1.56 acres and have a total flow of Q5=1.0 cfs and Q100=3.6 
cfs.  
 
Basin EXG is 39.7 acres of native and stabilized vegetation, although, disturbance from the CDR22-007 
project may be present at the time of writing this report. RunoƯ from this basin (Q5=4.9 cfs, Q100=32.9 cfs) 
flows overland southwest and enters an existing sediment basin installed with the CDR22-007 project, at 
DP7. Flows are then either released through the sediment basin outlet, to DP7.1 or over-top the spillway, and 
flow to DP7.1 (Q5 = 9.2 cfs, Q100 = 60.8 cfs), where they combine with flows from DP4.1 and enter 
Cottonwood Creek and continue oƯ-site. Total flow in Cottonwood Creek, including the site flows, is 854 CFS 
per the “Cottonwood Creek DBPS” by URS, dated 1994. 
 
Historically, this basin flowed to a low point in roughly the same location as the existing sediment basin and 
flows either infiltrated or over-topped the low-point and entered Cottonwood Creek. The site was previously 
an active quarry, and therefore the drainage patterns were altered with mining activities over the years. 
Construction of the Trails at Forest Meadows development to the south stated that the construction company 
running the mine constructed a large berm to ensure flows did not enter the Trails Subdivision and instead 
were diverted west. 
 
Basin EXI is 10.3 acres of native and stabilized vegetation, including wetland and riparian vegetation within 
the Cottonwood Creek Flood Plain. RunoƯ from this basin (Q5=2.4 cfs, Q100=16.3 cfs) flows overland south 
and towards Cottonwood Creek. Flows enter the Creek and combine with flows from upstream and DP7.1 
flows and continue south oƯ-site. Total flow in Cottonwood Creek, including the site flows, is 854 CFS per the 
“Cottonwood Creek DBPS” by URS, dated 1994. 
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Basin EXJ is 0.33 acres of native and stabilized vegetation and includes just a small sliver of land from the 
southern property line to the top of a small berm that keeps the majority of the site flows from entering the 
“Trails at Forest Meadows Filing No. 4 Subdivision. RunoƯ from this basin (Q5=0.1 cfs, Q100=0.5cfs) flows 
overland south to DP10. Flows are distributed over the length of the basin, and are not concentrated. This 
area was analyzed as part of Trails at Forest Meadows Filing No. 4 drainage report and was delineated as 
basins OS4 and Basin OS2 which had a combined flow of Q5 = 1.0 cfs & Q100 = 4.7 cfs. 
 

c. Proposed Subbasin Description 
Proposed Sub-basin Drainage 
The proposed condition consists of 13 on-site basins and 1 oƯ-site basin. The proposed sub-basin 
delineation is shown on the drainage map within Appendix F and is described as follows: 
 
Basin OSI4 is 27.16 acres of Silver Ponds Subdivision Filing 1. Values for this basin were taken from “Silver 
Ponds Subdivision Filing No.1 Final Drainage Report”. RunoƯ from this basin (Q5=19.0 cfs, Q100=44.2 cfs) flows 
south and is intercepted by the existing swale/berm that directs runoƯ around the site. Flows are diverted to 
the west towards DP14 and enter Cottonwood Creek. Basin OSI4 will not be captured nor detained in Pond A. 
No exclusion is necessary for Basin OSI4 as it is an oƯsite, undisturbed basin shown for reference only.  
 
Basin A is 0.25 acres of an existing berm with stabilized vegetation. RunoƯ from this basin (Q5=0.0 cfs, 
Q100=0.2 cfs) flows along the berm west and enters an existing swale at DP1 and enters an existing swale at 
DP1 and flows oƯsite and into basin OSI4.Flows in the existing swale combine with a portion of Basin OSI4 at 
DP14 (Q5 = 19.0 cfs, Q100 = 44.2 cfs) and direct flows west to Cottonwood Creek. Basin A will not be captured 
or detained in Pond A. Water quality is not required for Basin A as it will remain in its existing condition and 
will not be disturbed.  
 
Basin B is 0.09 acres of an existing berm with stabilized vegetation. RunoƯ from this basin (Q5=0.0 cfs, 
Q100=0.1 cfs) flows along the berm east and enters an existing pond adjacent to Vollmer Road. Basin B will 
follow historic drainage patterns. Water quality is not required for Basin B as it will remain in its existing 
condition and will not be disturbed. 
 
Basin C is 1.12 acres of undeveloped land and a portion of the north side of MarksheƯel Roadway. RunoƯ 
from this basin (Q5=1.6 cfs, Q100=4.4 cfs) flows overland to the south to the CS Type 1 C&G which transports 
flows west to a 5’ Type R sump inlet (CS Type 2 Inlet) at DP3. All flows are captured by the inlet and are piped 
to DP4.1 where they combine with flows Captured at DP4. This inlet was sized to capture all flow in the 5 and 
100-year storm and in the event of inlet failure at DP3, the flow will overtop the roadway crown and flow either 
to the inlet at DP4 or south in Brushtop Road curb and gutter. See Basin D description below. WQ and 
detention will be provided for this basin in Interim Pond A. 
 
Basin D is 1.18 acres of proposed MarksheƯel Road and proposed sidewalk. RunoƯ from this basin (Q5=1.8 
cfs, Q100=4.0 cfs) flows toward the CS Type 1 C&G and are transported west to a 5’ Type R sump inlet (CS Type 
2 Inlet at DP4. All flows at DP4 are captured and piped to DP4.1(Q5 = 3.2 cfs, Q100 = 7.9 cfs), where they 
combine with DP3 flows. This inlet was sized to capture all flow in the 5 and 100-year storm. In the event of 
inlet failure at DP4, the flow will overtop the roadway crown and flow south in Brushtop Road curb and gutter. 
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Captured flows at DP4 are piped to proposed swale E1 which carries them to DP5. See basin E description 
below. Water quality and detention for Basin D is provided in Interim Pond A.  
 
Basin E is 6.66 acres of undeveloped land and proposed swale E1. RunoƯ generated (Q5 = 1.2 cfs & Q100 = 
8.5 cfs) flows overland south and towards proposed swale E1. Flows enter the swale and are transported to 
design point 5 (Q5 = 3.9 cfs, Q100 = 15.1 cfs) where they combine with Basin D flows. Swale E1 is sized to 
remain stable while carrying the  100-yr storm flows. with 1’+ of freeboard. Flows at DP5 are transported in 
the swale E1 to swale L1 at design point 5.1 (Q5 = 13.4 cfs & Q100 = 44.8 cfs), where they combine in the 
swale with flows from design point 11.2 (Q5 = 10.4 cfs & Q100 = 44.3 cfs). Swale L1 is sized to remain stable 
while conveying the 100-yr flows with 1’+ of freeboard. Flows at design point 5.1 continue west in swale L1 to 
design point 13.1, see Basin L description below.  Water quality and detention for Basin E is provided in 
Interim Pond A.  
 
Basin F is 2.56 acres of the east half of Brush Top Road and sidewalk and undeveloped open space. RunoƯ 
(Q5 = 1.5 cfs & Q100 = 5.4 cfs) flows towards the EPC Type A curb and gutter and is transported south to a 15’ 
CDOT type R on-grade inlet at design point 6. This inlet was sized to capture all flow in the 5 and 100-year 
storms. Captured flows are piped to DP7.1. See basin G description below. Water quality and detention for 
Basin E is provided in Interim Pond A. 
 
Basin G is 0.78 acres of the west half of Brush Top Road and sidewalk. RunoƯ (Q5 = 2.0 cfs & Q100 = 3.8 cfs) 
flows towards the EPC Type A curb and gutter and is transported south to a 15’ CDOT type R on-grade inlet at 
design point 7. This inlet was sized to capture all flow in the 5 and 100-year storms. Captured flows are piped 
to DP7.1 (Q5 = 3.4 cfs & Q100 = 8.3 cfs) where they combine in the pipe with flows from DP6. Flows at DP7.1 
are piped to DP 11.2 (Q5 = 10.4 cfs, Q100 = 44.3 cfs) where they combine with flows from DP11.1 and 
continue to DP5.1 in swale L1. See Basin K description below & Basin E description above. Water quality and 
detention for Basin E is provided in Interim Pond A. 
 
Basin H is 3.59 acres of undeveloped land and open space consisting of stabilized and native vegetation. No 
disturbance is proposed in this basin with this project. RunoƯ (Q5 = 0.7 cfs & Q100 = 5.2 cfs) sheet flows 
south and east towards the MarksheƯel R.O.W. and basin I boundary. Flows enter Basin I and combine with 
Basin I flows at DP9 (Q5 = 2.9 cfs, Q100 = 9.3 cfs). See basin I description below. Water quality and detention 
for Basin E is provided in Interim Pond A. 
Although no development is proposed in this basin with this project, a 24” storm stub out is provided at the 
basins low-point and boundary with Basin I to support potential, future development. The stub will remain 
plugged with this project. A site specific drainage report will be required if this basin develops to confirm 
storm sizing and routing as well as water quality and detention requirements. 
 
Basin I is 1.22 acres of a portion of the north side of MarksheƯel Roadway. RunoƯ from this basin (Q5=2.9 cfs, 
Q100=5.6 cfs) flows to the CS Type 1 C&G which transports flows southeast to a 10’ Type R sump inlet (CS Type 
2 Inlet) at DP9 (Q5 = 2.9 cfs, Q100 = 9.3 cfs) where flows combine with Basin H flows. All flows are captured 
by the inlet and are piped to DP10.1 where they combine with flows Captured at DP10, see Basin J description 
below. This inlet was sized to capture all flow in the 5 and 100-year storm and in the event of inlet failure at 
DP9, the flow will overtop the roadway crown and flow either to the inlet at DP10 or into the Vollmer Road 
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R.O.W and to an existing CDOT 10’ Type R sump inlet. Water quality and detention for Basin I is provided in 
Interim Pond A. 
Basin J is 1.28 acres of a portion of the south half of proposed MarksheƯel Road and associated sidewalk. 
RunoƯ from this basin (Q5=3.5 cfs, Q100 = 6.5 cfs) flows to the CS Type 1 C&G which transports flows 
southeast to a 10’ Type R sump inlet (CS Type 2 Inlet) at DP10 (Q5=3.5 cfs, Q100 = 6.5 cfs). Captured flows are 
piped to DP10.1 (Q5 = 5.3 & Q100 = 13.9 cfs) where they combine in the pipe with flows from DP9. Flows from 
DP10.1 continue in the pipes to DP11.1 (Q5 = 7.9 cfs & Q100 = 38.0 cfs). The storm system is over-size to 
accommodate the potential for future developed flows. See Basin K description below. This inlet was sized to 
capture all flows in the 5 and 100-yr design storms. In the event of inlet failure at DP10, flows will overtop to 
the east and enter Vollmer Road. Water quality and detention for Basin J is provided in Interim Pond A. 
 
Basin K is 24.33 acres of undeveloped land with native vegetation. Overlot grading is proposed for this basin 
at this time but it will remain undeveloped with this project, with exception of stormwater and utility 
infrastructure to support potential future development. RunoƯ (Q5 = 3.7 cfs, Q100 = 27.3 cfs) sheet flows 
overland south and enters swale K1, which carries flows west to DP11 (Q5 = 3.7 cfs, Q100 = 27.3 cfs). Swale 
K1 was sized to remain stable while conveying the 100-yr design storm flows with 1’+ of freeboard. A berm is 
proposed along the eastern site/basin boundary to ensure any nuisance flows are directed to proposed swale 
K1 and DP11. Flows at DP 11 will enter a 36” FES and are piped to DP11.1 (Q5 = 7.9 cfs & Q100 = 38.0 cfs). 
Flows at DP11.1 continue to DP11.2 in the pipe where they combine with flows from 7.1. See Basin G 
description above. Water quality and detention for Basin K is provided in Interim Pond A. 
Although no development is proposed in this basin with this project, a 36” storm stub out is provided at the 
lower limits of the basin along its eastern boundary to support potential, future development. The stub will 
remain plugged with this project. The storm system was up-sized to accommodate future developed flows 
and consists of a 42” RCP main trunk line. It is also anticipated that the existing 36” FES and associated 36” 
RCP will accept future developed flows. A site specific drainage report will be required if this basin develops 
to confirm storm sizing and routing as well as water quality and detention requirements. 
 
Basin L is 36.07 acres of undeveloped open space. RunoƯ (Q5 = 4.6 cfs & Q100 = 34.1 cfs) flows towards the 
proposed swale L1 at design point 13 (Q5 = 4.6 & Q100 = 34.1). Flows enter Swale L1 and continue to design 
point 13.1 (Q5 = 16.3 cfs, Q100 = 82.8 cfs) where they combine in the swale with flows from DP5.1. Swale L1 
is sized to remain stable while carrying the 100-yr storm flows with 1’+ of freeboard. Flows at DP13.1 enter 
the proposed Interim Pond A and associated low-tailwater basin & forebay and combine with Basin M flows at 
DP14, see Basin description below. Water quality and detention for Basin L is provided in Interim Pond A. 
 
Basin M is 4.86 acres of undeveloped open space and proposed Interim Pond A. RunoƯ (Q5 = 0.7 cfs & Q100 
= 5.4 cfs) sheet flows towards the proposed Interim Pond A and combines with DP13.1 flows in the pond a 
DP14 (Q5 = 17 cfs, Q100 = 87.4 cfs). Water quality and detention for Basin M is provided in Interim Pond A. 
 
Basin N is 0.34 acres of undeveloped land, with the exception of proposed storm sewer. RunoƯ (Q5 = 0.1 cfs, 
Q100 = 0.5 cfs) sheet flows east, oƯsite towards Vollmer Road R.O.W. Flows are distributed along the length 
of the basin and are not concentrated. The basin is undeveloped land that will remain undeveloped and the 
proposed disturbance will not alter existing drainage patterns and therefore no water quality or detention is 
required. 
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Basin O is 0.56 acres of undeveloped land and a portion of the southern limits of the proposed Bursh Top 
Road extension. Basin O runoƯ (Q5 = 0.1 cfs and Q100 = .9 cfs) overland flows south to Trails at Forest 
Meadows Filing No. 3 at DP16 (same flows). Basin O flow was accounted for in “Trails at Forest Meadows 
Filing No. 3 Final Drainage Report” (Trails No. 3 FDR) as Basins OS2 and OS3. Basin OS2 and OS3 total 1.56 
acres and have a total flow of Q5=1.0 cfs and Q100=3.6 cfs and these flows are tributary to the “Sand Creek 
Detention Pond No. 6” which provide both detention and water quality per the “Trails at Forest Meadows Filing 
No. 3 Final Drainage Report” (Trails No. 3 FDR). 
 
Basin P is 2.68 acres of undeveloped land that will remain undeveloped. RunoƯ (Q5 = 0.6 cfs and Q100 = 4.2 
cfs) sheets flows south and west per existing drainage patterns. The majority of this basin will remain 
undisturbed, except for a portion of the southern limits of this basin along the sites boundary with the “Trails 
at Forest Meadows Filing No. 4” development. The proposed disturbance is intended to restore the existing 
property line berm, to ensure no flows negatively impact the homes to the south. Please note, this grading will 
not changes existing drainage patterns, and flows will be distributed along the length of the basin and not 
concentrated and the basin will; remain undeveloped with this project,. And therefore, no water quality or 
detonation is required. 
 
Basin Q 10.29 acres of undeveloped land and native and stabilized vegetation, including wetland and riparian 
vegetation within the Cottonwood Creek Flood Plain. RunoƯ from this basin (Q5=1.5 cfs, Q100=10.8 cfs) flows 
overland south and towards Cottonwood Creek. Flows enter the Creek and combine with flows from 
upstream and DP7.1 flows and continue south oƯ-site. Total flow in Cottonwood Creek, including the site 
flows, is 854 CFS per the “Cottonwood Creek DBPS” by URS, dated 1994. 
 
 
2.68 acres of undeveloped land that will remain undeveloped. RunoƯ (Q5 = 0.6 cfs and Q100 = 4.2 cfs) sheets 
flows south and west per existing drainage patterns. The majority of this basin will remain undisturbed, except 
for a portion of the southern limits of this basin along the sites boundary with the “Trails at Forest Meadows 
Filing No. 4” development. The proposed disturbance is intended to restore the existing property line berm, to 
ensure no flows negatively impact the homes to the south. Please note, this grading will not changes existing 
drainage patterns, and flows will be distributed along the length of the basin and not concentrated and the 
basin will; remain undeveloped with this project,. And therefore, no water quality or detonation is required. 

III. Drainage Design Criteria 
a. Development Criteria Reference 

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

b. Hydrologic Criteria 
All hydrologic data was obtained from the “El Paso Drainage Criteria Manual” Volumes 1 and 2, and the 
“Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual” Volumes 1, 2, and 3. On-
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site drainage improvements were designed based on the 5 year (minor) storm event and the 100-year (major) 
storm event. RunoƯ was calculated using the Rational Method, and rainfall intensities for the 5-year and the 
100-year storm return frequencies were obtained from Table 6-2 of the CSDCM. One-hour point rainfall data 
for the storm events is identified in the chart below.  RunoƯ coeƯicients were determined based on proposed 
land use and from data in Table 6-6 from the CSDCM. Time of concentrations were developed using 
equations from CSDCM. All runoƯ calculations and applicable charts and graphs are included in the 
Appendices.  
 

Table 1 - 1-hr Point Rainfall Data 
Storm Rainfall (in.) 

5-year 1.50 

100-year 2.52 

 

c. Hydraulic Criteria 
The Rational Method and USDCM’s SF-2 and SF-3 forms are used to determine the runoƯ from the minor and 
major storms. MHFD-Detention v4.06 spreadsheet is utilized for full-spectrum extended detention basin 
design. Hydraflow Express is used for hydraulic modeling of swale, spillway, and emergency overflow 
calculations. Proposed swales have been designed to meet El Paso County criteria for velocity, freeboard, 
and stability. Hydraflow Storm Sewers is used for storm sewer hydraulic analysis. 

IV. Drainage Facility Design 
a. General Concept 

Onsite stormwater will be conveyed via proposed curb and gutter to proposed Type R inlets. Captured storm 
water will be piped to Pond A, a full spectrum water quality and detention pond. Drainage infrastructure is 
sized to account for the assumed future condition of tributary areas. Pond A will discharge to Cottonwood 
Creek per historic drainage patterns. 
 

b. Water Quality & Detention 
Interim Pond A provides full spectrum water quality and detention for Basins C-M. It is the intent of the 
developer that this pond will be expanded and retrofitted in the future to accommodate developed flows from 
the entire area this drainage report encompasses. However, the nature and timing of the future development 
is in the works still, and therefore, the interim pond provides water quality and detention only for the 
construction proposed with this report and CDR submittal. Individual and site specific drainage reports will 
be required to support any future development and to address water quality and detention. 
  
See Proposed subbasin descriptions for excluded basins (A, B, N, O, P, Q). A total of 84.37 acres at 5.5% 
imperviousness are treated in Interim Pond A. The WQCV and EURV are released in 40 and 42 hours, 
respectively. A concrete bottom forebay is located at the outfall into the pond. A 3.0’ riprap lined trickle 
channel conveys flow towards the full spectrum outlet structure. The outlet structure will release 100-year 
stormwater at less than historic rates to minimize adverse impacts to downstream stormwater facilities. For 
some minor storm events, the release rate is higher than the existing predevelopment flows.  The table below 
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provides the volumes required for the proposed pond, along with the release rates for the 5-year and 100-year 
storm. 

 

 Required Volume 
(ac-ft) 

Provided 
Volume 
 (ac-ft) 

WQCV 
(ac-ft) 

EURV 
(ac-ft) 

5-year 
Release 

(cfs) 

100-year 
Release 

(cfs) 
Pond A 1.39 1.51 0.27 0.009 0.1 40.9 
 
A broad crested weir, lined with Type L buried soil riprap, is provided as an emergency spillway for Pond A. The 
emergency spillway conveys flow (57.2 cfs) to Cottonwood Creek at the location of the existing sediment 
basin outfall. 
 
The Pond A outfall pipe controlled release Q5=0.1 cfs, Q100= 40.9 cfs through a 30” RCP pipe releases flows 
west to Cottonwood Creek. There are no expected impacts to water surface elevations in Cottonwood Creek 
from the development of this site.  Pond A will be privately owned and maintained by Stonebridge 
Metropolitan District #4.  
 

c. Major Drainageways 
The Cottonwood Creek major drainage basin and Creek traverses the western portions of the site. According 
to FEMA FIRM 08041C0529G a potion of site lies within the existing Zone AE 100-yr flood plain. It should also 
be noted that as part of the Colorado Spring Black Forest Road Widening Project, a LOMR application was 
submitted to FEMA under case # 23-08-0623X, but is currently under review. 
 

d. Operations & Maintenance 
An Operations and Maintenance Manual has been submitted separately. The manual specifies maintenance 
intervals and required actions to maintain the function of the extended detention basin and appurtenances. 
 

e. Grading & Erosion Control Plan 
Due to the project disturbance area, a separate Grading and Erosion Control plan is required. The Grading 
and Erosion Control Plan has been submitted in conjunction with this FDR.  

 
f. Four Step Process 

In accordance with the El Paso County Drainage Criteria Manual Volume 2, this site has implemented the four 
step process to minimize adverse impacts of urbanization. The four step process includes reducing runoƯ 
volumes, treating the water quality capture volume (WQCV), stabilizing drainage ways, and implementing 
long-term source controls.  
 
Step 1 – Reducing RunoƯ Volumes:  The proposed site development consists of multi-family homes with open 
spaces and lawn areas interspersed within the development that helps disconnect impervious areas and 
reduce runoƯ volumes. 
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Step 2 – Stabilize Drainageways: The majority of the site lies within the Cottonwood Creek Drainage Basin, 
while the eastern most portion on the property is within the Sand Creek Drainage Basin. Cottonwood Creek is 
located to the west of the site. Basin and bridge fees will be due at time of platting. There are no proposed 
improvements with the 100-year flood plain. According to the “Cottonwood Creek Drainage Basin Planning 
Study” by URS, 1994 (Cottonwood DBPS), the reach adjacent to the site is DP 6 -7, with design point 7 being 
the Black Forest Road crossing. The report identifies the reach as having an acceptable slope and velocity 
range for all alternatives.Proposed outfalls will be analyzed in the final design stage for stability. Applicable 
excerpts from the Cottonwood DBPS are presented in Appendix D.  
 
Step 3 – Treat the WQCV: Water quality treatment for this site is provided in a proposed full-spectrum EDB 
(Interim Pond A). The runoƯ from this site will be captured by inlets and conveyed to Interim Pond A via storm 
sewer and open channel. Upon entrance to the ponds, flows will be captured in a concrete bottom forebay 
designed to promote settlement of suspended solids. A riprap lined trickle channel will help convey pond 
flows and minimize standing water. The outlet structure has been designed to detail the WQCV 40 hours and 
the EURV 42 hours. 100-year flows released from Pond A will be reduced to historic rates.  
 
Step 4 – Consider Need for Industrial and Commercial BMPs: There are no commercial or industrial 
components to this development, therefore; no Industrial or Commercial BMPs are required. BMPs will be 
utilized to minimize oƯ-site contaminants and to protect the downstream receiving waters. The site is not a 
high-risk site per Figure I-1 in ECM Appendix I. Site specific temporary source control BMPs that will be 
implemented include, but are not limited to, silt fencing placed around downstream areas of disturbance, 
construction vehicle tracking pads at the entrances, designated vehicle fueling areas, covered storage areas, 
and spill containment and control. The permanent erosion control BMPs include asphalt drives, storm inlets, 
storm sewer, Pond A, and permanent vegetation.  

 
g. Drainage Basin & Bridge Fees 

Applicable drainage and bridge fees for the site will be paid at time of platting.  

V. Summary 
MarksheƯel Road – Segment M3 CDRs remains consistent with pre-development drainage conditions with 
the construction of the recommended drainage improvements. The proposed development will not adversely 
aƯect downstream stormwater infrastructure or surrounding developments. This report meets the latest El 
Paso County Drainage Criteria. 

VI. References 
1. El Paso County Drainage Criteria Manual, Vol I & II, as amended. 
2. El Paso County Engineering Criteria Manual, 2019. 
3. Urban Storm Drainage Criteria Manual (Volumes 1, 2, and 3), Urban Drainage and Flood Control District, June 

2001. 
4. Final Drainage Report for Silver Ponds Subdivision Filing No. 1, M.V.E. Inc., February 2, 1995, Revised May 5, 

1996. 
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5. Sand Creek Drainage Basin Planning Study, Stantec, January 2021. 
6. Cottonwood Creek Drainage Basin Planning Study, Matrix Design Group, July 2019. 
7. Trails at Forest Meadows Filing No. 3 Final Drainage Report, M&S Civil Consultants Inc., August 2015. 
8. Trails at Forest Meadows Filing No. 4 Final Drainage Report, M&S Civil Consultants Inc., April 2016. 
9. “Cottonwood Creek Drainage Basin Planning Study” June 1994, by URS Consultants 
10. LOMR associated w/ Black Forest Road Widening – Case # 23-08-0623X, FEMA 
11. “Master Development Drainage Plan Amendment for Sterling Ranch” prepared by JR Engineering, March 2023 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 22.3 19.5%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 64.2 56.2%

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 12.1 10.6%

85 Stapleton-Bernal sandy 
loams, 3 to 20 percent 
slopes

B 15.6 13.6%

Totals for Area of Interest 114.1 100.0%

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/21/2022
Page 3 of 4



Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/21/2022
Page 4 of 4
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Subdivision: 0 Project Name: Schmidt Parcel-District Infrastructure

Location: El Paso County Project No.: 24013.00

Calculated By: REB

Checked By: NQJ

Date: 4/23/26

C5 C100

EXA 0.25 0.59 0.70 0.00 0.0% 0.09 0.36 0.25 2.0% 0.09 0.36 2.0%

EXB 1.51 0.59 0.70 0.27 14.3% 0.09 0.36 1.24 1.6% 0.18 0.42 16.0%

EXC 11.55 0.59 0.70 0.00 0.0% 0.09 0.36 11.55 2.0% 0.09 0.36 2.0%

EXD 21.78 0.59 0.70 0.27 1.0% 0.09 0.36 21.51 2.0% 0.10 0.36 3.0%

EXE 3.96 0.59 0.70 0.00 0.0% 0.09 0.36 3.96 2.0% 0.09 0.36 2.0%

EXF 2.58 0.59 0.70 0.00 0.0% 0.09 0.36 2.58 2.0% 0.09 0.36 2.0%

EXG 39.67 0.59 0.70 0.00 0.0% 0.09 0.36 39.67 2.0% 0.09 0.36 2.0%

EXH 6.67 0.59 0.70 0.00 0.0% 0.09 0.36 6.67 2.0% 0.09 0.36 2.0%

EXI 10.29 0.59 0.70 0.00 0.0% 0.09 0.36 10.29 2.0% 0.09 0.36 2.0%

EXJ 0.33 0.59 0.70 0.00 0.0% 0.09 0.36 0.33 2.0% 0.09 0.36 2.0%

TOTAL 98.58 2.4%

COMPOSITE % IMPERVIOUS CALCULATIONS -EXISTING CONDITIONS 

Basins Total 

Weighted % 

Imp.
Basin ID

Total Area 

(ac)

Undeveloped (2% Imp.)

C5 Area (ac)
Weighted 

% Imp.
C100

Basins Total 

Weighted C

Gravel Street (80% Imp.)

C5 C100 Area (ac)
Weighted 

% Imp.
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Subdivision: 0 Project Name: Schmidt Parcel-District Infrastructure

Location: El Paso County Project No.:

Calculated By: REB

Checked By: NQJ

Date: 

FINAL

BASIN D.A. Hydrologic Impervious C5 C100 L S o t i L t S t K VEL. t t COMP. t c TOTAL Urbanized t c t c

ID (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

EXA 0.25 A 2.0% 0.09 0.36 10.0 25.0% 2.0 1030 0.5% 7.0 0.5 34.7 36.7 1040.0 51.8 51.8

EXB 1.51 A 16.0% 0.18 0.42 10.0 25.0% 1.8 950 1.5% 15.0 1.8 8.6 10.4 960.0 34.8 34.8

EXC 11.55 A 2.0% 0.09 0.36 300.0 3.0% 22.0 1260 1.8% 7.0 0.9 22.5 44.5 1560.0 42.6 44.5

EXD 21.78 A 3.0% 0.10 0.36 300.0 2.3% 23.8 1400 1.8% 7.0 0.9 24.8 48.7 1700.0 44.0 48.7

EXE 3.96 A 2.0% 0.09 0.36 300.0 2.1% 24.8 425 2.1% 7.0 1.0 7.0 31.9 725.0 31.0 31.9

EXF 2.58 A 2.0% 0.09 0.36 200.0 2.6% 18.9 123 2.3% 7.0 1.1 1.9 20.8 323.0 27.1 27.1

EXG 39.67 A 2.0% 0.09 0.36 200.0 1.0% 25.8 2300 2.2% 7.0 1.0 36.9 62.7 2500.0 53.5 62.7

EXH 6.67 A 2.0% 0.09 0.36 180.0 2.6% 17.9 100 4.0% 7.0 1.4 1.2 19.1 280.0 26.6 26.6

EXI 10.29 A 2.0% 0.09 0.36 300.0 2.0% 25.1 261 8.0% 7.0 2.0 2.2 27.3 561.0 27.3 27.3

EXJ 0.33 A 2.0% 0.09 0.36 22.0 2.6% 6.3 0 0.0% 7.0 0.0 0.0 6.3 22.0 25.7 25.7

NOTES:                                                                      

STANDARD FORM SF-2 - EXISTING CONDITIONS

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

24013.00

4/27/26

(URBANIZED BASINS)DATA

INITIAL/OVERLAND

(Ti)

TRAVEL TIME

(Tt)
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Subdivision: 0 Project Name: Schmidt Parcel-District Infrastructure

Location: El Paso County Project No.:

Calculated By: REB

Checked By: NQJ

Date: 

FINAL

BASIN D.A. Hydrologic Impervious C5 C100 L S o t i L t S t K VEL. t t COMP. t c TOTAL Urbanized t c t c

ID (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

EXA 0.25 A 2.0% 0.09 0.36 10.0 25.0% 2.0 1030 0.5% 7.0 0.5 34.7 36.7 1040.0 51.8 51.8

EXB 1.51 A 16.0% 0.18 0.42 10.0 25.0% 1.8 950 1.5% 15.0 1.8 8.6 10.4 960.0 34.8 34.8

EXC 11.55 A 2.0% 0.09 0.36 300.0 3.0% 22.0 1260 1.8% 7.0 0.9 22.5 44.5 1560.0 42.6 44.5

EXD 21.78 A 3.0% 0.10 0.36 300.0 2.3% 23.8 1400 1.8% 7.0 0.9 24.8 48.7 1700.0 44.0 48.7

EXE 3.96 A 2.0% 0.09 0.36 300.0 2.1% 24.8 425 2.1% 7.0 1.0 7.0 31.9 725.0 31.0 31.9

EXF 2.58 A 2.0% 0.09 0.36 200.0 2.6% 18.9 123 2.3% 7.0 1.1 1.9 20.8 323.0 27.1 27.1

EXG 39.67 A 2.0% 0.09 0.36 200.0 1.0% 25.8 2300 2.2% 7.0 1.0 36.9 62.7 2500.0 53.5 62.7

EXH 6.67 A 2.0% 0.09 0.36 180.0 2.6% 17.9 100 4.0% 7.0 1.4 1.2 19.1 280.0 26.6 26.6

EXI 10.29 A 2.0% 0.09 0.36 300.0 2.0% 25.1 261 8.0% 7.0 2.0 2.2 27.3 561.0 27.3 27.3

EXJ 0.33 A 2.0% 0.09 0.36 22.0 2.6% 6.3 0 0.0% 7.0 0.0 0.0 6.3 22.0 25.7 25.7

NOTES:                                                                      

STANDARD FORM SF-2 - EXISTING CONDITIONS

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

24013.00

4/27/26

(URBANIZED BASINS)DATA

INITIAL/OVERLAND

(Ti)

TRAVEL TIME

(Tt)
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Project Name: Schmidt Parcel-District Infrastructure
Subdivision: 0 Project No.:

Location: El Paso County Calculated By: REB
Design Storm: Checked By: NQJ

Date: 
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REMARKS

I4 OSI4 27.16 0.30 29.2 8.15 2.33 19.0

1 EXA 0.25 0.09 51.8 0.02 1.66 0.0

2 EXB 1.51 0.18 34.8 0.27 2.26 0.6

3 EXC 11.55 0.09 44.5 1.04 1.89 2.0

4 EXD 21.78 0.10 48.7 2.10 1.75 3.7

4.1 48.7 3.13 1.75 5.5 48.7 27.75 1.2 1231 1.6 12.5

5 EXE 3.96 0.09 31.9 0.36 2.39 0.9

6 EXF 2.58 0.09 27.1 0.23 2.63 0.6

7 EXG 39.67 0.09 62.7 3.57 1.38 4.9

7.1 62.7 6.71 1.38 9.2

8 EXH 6.67 0.09 26.6 0.60 2.66 1.6

9 EXI 10.29 0.09 27.3 0.93 2.62 2.4

10 EXJ 0.33 0.09 25.7 0.03 2.72 0.1

Notes:

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

Values in BLUE indicate they are from the "Silver Ponds Subdivision Filing No. 1 Final Drainage Report", by M.V.E. Inc. revised May 5th, 1996.

Existing berm sends off-site flow from north to the west to 

the existing swale at DP1.

Existing berm sends off-site flow from north to the east to 

the exisitng swale and culvert at DP2.

Off-site Basin OSI4 Values from Sliver Pond FDR (Bains I4 & 

DP21)

Flows from DP3 and DP4 combine at DP4.1 and flows to the 

west to the existing TSB, continue to DP7.1

Runoff from Basin EXJ overland flows south off-site and 

enters the adjacent property.

Runoff overland flows across exisitng field to DP5 where 

flow enters Vollmer Road R.O.W.

Runoff overland flows to existing swale and continues into 

Basin EXD at DP3.

Runoff from Basin EXD, overland flows to existing swale at 

DP4. 

Runoff from Basin EXI overland flows south and enters 

Cottonwood Creek & flow off-site.

Runoff from Basin EXF overland flows south off-site and 

enters the adjacent property.

Runoff overland flows SW, enters ex TSB, continues to 

DP7.1

Runoff from Basin EXH overland flows west, off-site and 

enters Cottonwood Creek @ DP8

Combined flow @ DP7.1 from Basin G and DP 4.1, enters 

Cottonwood Creek and flows off-site

STANDARD FORM SF-3 - EXISTING CONDITIONS

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

24013.00

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

4/27/26
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Project Name: Schmidt Parcel-District Infrastructure

Subdivision: 0 Project No.:

Location: El Paso County Calculated By: REB

Design Storm: Checked By: NQJ

Date: 
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REMARKS

I4 OSI4 27.16 0.40 29.2 10.86 4.07 44.2

1 EXA 0.25 0.36 51.8 0.09 2.79 0.3

2 EXB 1.51 0.42 34.8 0.63 3.79 2.4

3 EXC 11.55 0.36 44.5 4.16 3.17 13.2

4 EXD 21.78 0.36 48.7 7.93 2.94 23.3

4.1 48.7 12.09 2.94 35.6 48.7 16.5 1.2 1231 1.6 12.5

5 EXE 3.96 0.36 31.9 1.42 4.01 5.7

6 EXF 2.58 0.36 27.1 0.93 4.42 4.1

7 EXG 39.67 0.36 62.7 14.28 2.31 32.9

7.1 62.7 26.37 2.31 60.8

8 EXH 6.67 0.36 26.6 2.40 4.47 10.7

9 EXI 10.29 0.36 27.3 3.70 4.40 16.3

10 EXJ 0.33 0.36 25.7 0.12 4.56 0.5

Notes:

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

Values in BLUE indicate they are from the "Silver Ponds Subdivision Filing No. 1 Final Drainage Report", by M.V.E. Inc. revised May 5th, 1996.

Flows from DP3 and DP4 combine at DP2.1 and flows to 

the west to the existing sediment basin.

Runoff from Basin EXF overland flows south off-site and 

enters the adjacent property.

Runoff overland flows across exisitng field to DP5 where 

flow enters Vollmer Road R.O.W.

Runoff overland flows to existing swale and continues into 

Basin EXD at DP3.

Runoff from Basin EXD, overland flows to existing swale at 

DP4. 

Runoff overland flows SW, enters ex TSB, continues to 

DP7.1

Runoff from Basin EXH overland flows west, off-site and 

enters Cottonwood Creek @ DP8

Runoff from Basin EXI overland flows south and enters 

Cottonwood Creek & flow off-site.

Runoff from Basin EXJ overland flows south off-site and 

enters the adjacent property.

Combined flow @ DP7.1 from Basin G and DP 4.1, enters 

Cottonwood Creek and flows off-site

Existing berm sends off-site flow from north to the west 

to the existing swale at DP1.

Existing berm sends off-site flow from north to the east to 

the exisitng swale and culvert at DP2.

Off-site Basin OSI4 Values from Sliver Pond FDR (Bains I4 

& DP21)

STORM DRAINAGE SYSTEM DESIGN

STANDARD FORM SF-3 - EXISTING CONDITIONS

(RATIONAL METHOD PROCEDURE)

24013.00

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

4/27/26

STREET

Y:\Shared\Migration\Jobs\2024\24013_Schmidt\Reports\Drainage\FDR (District)\Appendix B - Hydrologic Calcs\24013_Existing_DrainageCalcs_v2.07_District Infrastructure.xlsm Page 1 of 2   4/28/2026



Tributary Area Percent tc Q5 Q100 DP# Q5-YR Q100-YR

Sub-basin (acres) Impervious C5 C100 (min) (cfs) (cfs) 1 0.0 0.2

A 0.25 0% 0.08 0.35 53.0 0.0 0.2 2 0.0 0.1

B 0.09 0% 0.08 0.35 36.1 0.0 0.1 3 1.6 4.4

C 1.85 31% 0.34 0.54 26.9 1.6 4.4 4 1.8 4.0

D 1.18 54% 0.52 0.68 21.5 1.8 4.0 4.1 3.2 7.9

E 6.66 0% 0.08 0.35 36.8 1.2 8.5 5 3.9 15.1

F 2.56 25% 0.29 0.50 29.5 1.8 5.4 5.1 13.4 55.8

G 0.78 85% 0.78 0.87 16.9 2.0 3.8 6 1.8 5.4

H 3.59 0% 0.08 0.35 30.7 0.7 5.2 7 2.0 3.8

I 1.22 80% 0.73 0.84 17.5 2.9 5.6 7.1 3.4 8.3

J 1.28 87% 0.79 0.88 16.0 3.5 6.5 9 2.9 9.3

K 24.33 0% 0.08 0.35 43.9 3.7 27.3 10 3.5 6.5

L 36.07 0% 0.08 0.35 53.6 4.6 34.1 10.1 5.3 13.9

M 4.86 0% 0.08 0.35 44.3 0.7 5.4 11 3.7 27.3

N 0.34 0% 0.08 0.35 26.1 0.1 0.5 11.1 7.9 38.0

O 0.56 0% 0.08 0.35 26.7 0.1 0.9 11.2 10.4 44.3

P 2.68 0% 0.08 0.35 26.1 0.6 4.2 13 4.6 34.1

Q 10.29 0% 0.08 0.35 47.7 1.5 10.8 13.1 16.3 82.8

OSI4 27.16 - 0.30 0.40 29.2 19.0 44.2 14 17.0 87.4

15 0.1 0.5

16 0.1 0.9

` 17 0.6 4.2

18 1.5 10.8

I4 19.0 44.2

BASIN SUMMARY TABLE
DESIGN POINT SUMMARY 

TABLE

Values in BLUE indicate they are 

from the "Silver Ponds 

Subdivision Filing No. 1 Final 

Drainage Report", by M.V.E. Inc. 

revised May 5th, 1996.

Values in BLUE indicate they are from the "Silver Ponds Subdivision Filing No. 1

Final Drainage Report", by M.V.E. Inc. revised May 5th, 1996.
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Subdivision: Schmidt Parcel - District P1 Project Name: 
Location: El Paso County Project No.:

Calculated By: 
Checked By: 

Date: 

C5 C100

A 0.25 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 0.25 0.0% 0.08 0.35 0.0%

B 0.09 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 0.09 0.0% 0.08 0.35 0.0%

C 1.85 0.90 0.96 0.58 31.2% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 1.27 0.0% 0.34 0.54 31.2%

D 1.18 0.90 0.96 0.64 54.2% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 0.54 0.0% 0.52 0.68 54.2%

E 6.66 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 6.66 0.0% 0.08 0.35 0.0%

F 2.56 0.90 0.96 0.65 25.3% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 1.91 0.0% 0.29 0.50 25.3%

G 0.78 0.90 0.96 0.67 85.1% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 0.12 0.0% 0.78 0.87 85.1%

H 3.59 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 3.59 0.0% 0.08 0.35 0.0%

I 1.22 0.90 0.96 0.97 79.6% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 0.25 0.0% 0.73 0.84 79.6%

J 1.28 0.90 0.96 1.12 87.2% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 0.16 0.0% 0.79 0.88 87.2%

K 24.33 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 24.33 0.0% 0.08 0.35 0.0%

L 36.07 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 36.07 0.0% 0.08 0.35 0.0%

M 4.86 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 4.86 0.0% 0.08 0.35 0.0%

N 0.34 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 0.34 0.0% 0.08 0.35 0.0%

O 0.56 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 0.56 0.0% 0.08 0.35 0.0%

P 2.68 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 2.68 0.0% 0.08 0.35 0.0%

Q 10.29 0.90 0.96 0.00 0.0% 0.53 0.66 0.00 0.0% 0.45 0.59 0.00 0.0% 0.08 0.35 10.29 0.0% 0.08 0.35 0.0%

TOTAL POND 84.37 5.5%

TOTAL (ON-SITE) 98.58 4.7%

COMPOSITE % IMPERVIOUS CALCULATIONS -PROPOSED CONDITIONS 

Basins 
Total 

Weighted 
Basin ID

Total Area 
(ac)

Lawns/Pasture (0% Imp.)

C5 Area (ac)
Weighted 

% Imp.
C100

Basins Total 
Weighted C

Paved Streets and Walks (100% Imp.)

C5 C100 Area (ac)
Weighted 

% Imp.

FUTURE DEVELOPMENT (62.5%)

C5

4/29/26

Apartments/Mixed Use (75% Imp.)

C5 C100 Area (ac)
Weighted 

% Imp.

Schmidt Parcel - INTERIM
24013.00
REB
0

C100 Area (ac)
Weighted % 

Imp.
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Subdivision: Schmidt Parcel - District P1 Project Name: Schmidt Parcel - INTERIM
Location: El Paso County Project No.:

Calculated By: REB
Checked By: 0

Date: 

FINAL

BASIN D.A. Hydrologic Impervious C5 C100 L S o t i L t S t K VEL. t t COMP. t c TOTAL Urbanized t c t c

ID (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

A 0.25 A 0.0% 0.08 0.35 10.0 25.0% 2.0 1030 0.5% 15.0 1.1 16.2 18.2 1040.0 53.0 53.0

B 0.09 A 0.0% 0.08 0.35 10.0 25.0% 2.0 385 0.5% 15.0 1.1 6.0 8.1 395.0 36.1 36.1

C 1.85 A 31.2% 0.34 0.54 100.0 1.8% 11.4 525 1.1% 20.0 2.1 4.2 15.5 625.0 26.9 26.9

D 1.18 A 54.2% 0.52 0.68 85.0 2.0% 7.6 490 1.1% 20.0 2.1 3.9 11.5 575.0 21.5 21.5

E 6.66 A 0.0% 0.08 0.35 100.0 6.0% 10.2 900 2.4% 15.0 2.3 6.5 16.7 1000.0 36.8 36.8

F 2.56 A 25.3% 0.29 0.50 45.0 2.0% 7.8 1050 3.2% 20.0 3.6 4.9 12.7 1095.0 29.5 29.5

G 0.78 A 85.1% 0.78 0.87 50.0 2.0% 3.3 1050 2.4% 20.0 3.1 5.6 8.9 1100.0 16.9 16.9

H 3.59 A 0.0% 0.08 0.35 100.0 4.5% 11.2 435 3.0% 15.0 2.6 2.8 14.0 535.0 30.7 30.7

I 1.22 A 79.6% 0.73 0.84 85.0 2.0% 4.9 820 1.8% 20.0 2.7 5.1 10.0 905.0 17.5 17.5

J 1.28 A 87.2% 0.79 0.88 85.0 2.0% 4.0 820 1.8% 20.0 2.7 5.1 9.1 905.0 16.0 16.0

K 24.33 A 0.0% 0.08 0.35 100.0 2.9% 13.0 1530 2.5% 7.0 1.1 23.0 36.0 1630.0 43.9 43.9

L 36.07 A 0.0% 0.08 0.35 100.0 2.0% 14.7 2000 1.8% 7.0 0.9 35.5 50.1 2100.0 53.6 53.6

M 4.86 A 0.0% 0.08 0.35 100.0 2.0% 14.7 700 0.5% 15.0 1.1 11.0 25.7 800.0 44.3 44.3

N 0.34 A 0.0% 0.08 0.35 10 25.0% 2.0 5 2.0% 10.0 1.4 0.1 2.1 15.0 26.1 26.1
O 0.56 A 0.0% 0.08 0.35 25 2.0% 7.3 60 2.5% 10.0 1.6 0.6 8.0 85.0 26.7 26.7
P 2.68 A 0.0% 0.08 0.35 10 25.0% 2.0 5 0.5% 10.0 0.7 0.1 2.1 15.0 26.1 26.1
Q 10.29 A 0.0% 0.08 0.35 100 30.0% 6.0 1170 1.0% 10.0 1.0 19.5 25.5 1270.0 47.7 47.7

NOTES:                                                                      

STANDARD FORM SF-2 - PROPOSED CONDITIONS
TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

24013.00

4/24/26

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

All Terrain Engineering 4/24/2026



Project Name: Schmidt Parcel - INTERIM
Subdivision: Schmidt Parcel - District P1 Project No.:

Location: El Paso County Calculated By: REB
Design Storm: Checked By: 0

Date: 
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I4 OSI4 27.16 0.30 29.2 8.15 2.33 19.0

1 A 0.25 0.08 53.0 0.02 1.63 0.03

2 B 0.09 0.08 36.1 0.01 2.20 0.02

3 C 1.85 0.34 26.9 0.62 2.64 1.6 1.6 0.62 1.0 18 85 4.2 0.3

3

4 D 1.18 0.52 21.5 0.62 2.98 1.8

4.1 27.3 1.24 2.62 3.2 3.2 1.24 2.8 3.2 1.24 2.0 24 1000 2.5 6.6

5 E 6.66 0.08 36.8 0.53 2.18 1.2

5 36.8 1.77 2.18 3.9

6 F 2.56 0.29 29.5 0.74 2.51 1.8 1.8 0.74 1.0 18 40 4.4 0.2

7 G 0.78 0.78 16.9 0.61 3.34 2.0

7.1 29.6 1.35 2.50 3.4 3.4 1.35 1.0 24 45 5.1 0.1

9 H 3.59 0.08 30.7 0.29 2.45 0.7

9 I 1.22 0.73 17.5 0.89 3.29 2.9 30.7 1.18 2.45 2.9 2.9 1.18 1.0 24 90 4.8 0.3

10 J 1.28 0.79 16.0 1.02 3.43 3.5

10.1 31.0 2.19 2.43 5.3 5.3 2.19 1.0 36 1880 5.6 5.6

11 K 24.33 0.08 43.9 1.95 1.91 3.7 3.7 1.95 2.3 36 136 6.6 0.3

11.1 44.3 4.14 1.90 7.9 7.9 4.14 2.8 42 46 8.8 0.1

11.2 44.3 5.49 1.89 10.4 10.4 5.49 0.65 120 1.2 1.7

5.1 46.0 7.26 1.84 13.4 13.4 7.26 1 1600 1.5 17.8

13 L 36.07 0.08 53.6 2.89 1.61 4.6

13.1 53.6 10.14 1.61 16.3

14 M 4.86 0.08 44.3 0.39 1.90 0.7 53.6 10.53 1.61 17.0

15 N 0.34 0.08 26.1 0.03 2.69 0.1

16 O 0.56 0.08 26.7 0.04 2.66 0.1

17 P 2.68 0.08 26.1 0.21 2.69 0.6

18 Q 10.29 0.08 47.7 0.82 1.79 1.5
Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

RUNOFF SHEET FLOWS OFF-SITE @ DP 18

RUNOFF SHEET FLOWS TO C&G, CARRIED TO 5' TYPE R SUMP INLET @ DP3, 
CAPTURED FLOWS CONTINUE IN PIPE TO DP4.1

RUNOFF SHEET FLOWS TO C&G, CARRIED TO DP4 (5' TYPE R SUMP INLET). 
CAPTURED FLOWS PIPED TO DP4.1 WHERE THEY COMBINE WITH  DP3 FLOWS

RUNOFF SHEET FLOWS TO C&G, IS CARRIED TO 15' TYPE R ON-GRADE INLET @ 
DP 7, CAPTURED FLOWS ARE PIPED TO DP7.1

BASIN H RUNOFF SHEET FLOWS TO C&G IN BASIN I, FLOWS CONTINUE TO DP9 
(10' TYPE R SUMP) WHERE THEY COMBINE WITH BASIN I FLOWS

COMBINED FLOW IN PIPE @ DP10.1, FLOWS CONTINUE IN PIPE TO DP11.1

COMBINED FLOW FROM DP6 & 7 IN 24" RCP, FLOWS ARE PIPED TO DP11.2

RUNOFF SHEET FLOWS OFF-SITE @ DP 15

BASIN I RUNOFF CARREID BY C&G TO 10' TYPE R SUMP INLET @ DP9, WHERE 
FLOWS COMBINE WITH BASIN H FLOWS, CAPTURED FLOWS PIPED TO DP10.1
BASIN J RUNOFF SHEET FLOWS TO C&G, IS CARRIED TO DP10 (5' TYPE R SUMP 

INLET), CAPTURED FLOWS ARE PIPED TO DP10.1

RUNOFF SHEET FLOWS TOWARDS SWALE K1, FLOWS CONTINUE IN SWALE TO 
DP11, A TYPE C SUMP INLET/ CAPTURED FLOWS ARE PIPED TO DP11.1

COMBINED FLOW IN PIPE @ DP 11.2, OUTFALLS TO SWALE L1, CONTINUE TO 
DP5.1, WHERE FLOWS COMBINE WITH DP5 FLOWS IN SWALE L1

COMBINED FLOW IN PIPE @ DP 11.1 FROM DP11 RUNOFF & DP10.1 PIPED 
FLOW, FLOW CONTINUES IN 42" RCP TO DP11.2

RUNOFF FROM BASIN L, SHEET FLOWS TO SWALE @ DP13, FLOWS CONTINUE IN 
SWALE TO DP13.1 WHERE THEY COMBINE WITH DP5.1 FLOWS

RUNOFF SHEET FLOWS OFF-SITE @ DP 17

RUNOFF SHEET FLOWS OFF-SITE @ DP 16

4/24/26

STANDARD FORM SF-3 - PROPOSED CONDITIONS
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

24013.00

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

Existing berm sends off-site flow from north to the west to the existing swale at 
DP1.

Off-site Basin OSI4 Values from Sliver Pond FDR (Bains I4 & DP21)

COMBINED FLOW IN SWALE L1 @ DP5.1. FLOWS CONTINUE IN SWALE TO 
DP13.1, WHERE THEY COMBINE WITH BASIN L RUNOFF

TOTAL FLOWS IN SWALE L1 @ DP13.1, FLOWS CONTINUE TO POND A @ DP14

RUNOFF SHEET FLOWS INTO POND @ DP14 AND COMBINES WITH FLOWS FROM 
DP13.1

Existing berm sends off-site flow from north to the east to the exisitng swale 
and culvert at DP2.

COMBINED FLOW IN SWALE E1 @ DP5, FLOWS CONTINUE TO DP5.1 IN SWALE 
L1 

RUNOFF SHEET FLOWS TO C&G, IS CARRIED TO 15' TYPE R ON-GRADE INLET @ 
DP 6, CAPTURED FLOWS ARE PIPED TO DP7.1

COMBINED FLOW IN PIPE FROM DP3 & 4, FLOWS DISCHARGE TO SWALE E1 AND 
ARE CARRIED TO DP5 WHERE THEY COMBINE WITH BASIN E FLOWS

TOTAL FLOW @ DP3 (5' TYPE R SUMP INLET), CAPTURED FLOWS ARE PIPED TO 
DP4.1

RUNOFF SHEET FLOWS TOWARDS SWALE E1, FLOWS CONTINUE IN SWALE TO 
DP5, WHERE THEYC COMBINE WITH FLOWS FROM DP4.1
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Project Name: Schmidt Parcel - INTERIM
Subdivision: Schmidt Parcel - District P1 Project No.:

Location: El Paso County Calculated By: REB
Design Storm: Checked By: 0

Date: 

TRAVEL TIME

STREET

De
si

gn
 P

oi
nt

Ba
si

n 
ID

Ar
ea

 (a
c)

Ru
no

ff 
Co

ef
f.

t c
 (m

in
)

C*
A 

(a
c)

I 
(in

/h
r)

Q
 (c

fs
)

tc
 (m

in
)

C*
A 

(a
c)

I 
(in

/h
r)

Q
 (c

fs
)

Q
st

re
et

 (c
fs

)

C*
A 

(a
c)

Sl
op

e 
(%

)

Q
pi

pe
 (c

fs
)

C*
A 

(a
c)

Sl
op

e 
(%

)

Pi
pe

 S
iz

e 
(in

ch
es

)

Le
ng

th
 (f

t)

Ve
lo

ci
ty

 (f
ps

)

t t
 (m

in
) REMARKS

I4 OSI4 27.16 0.40 29.2 10.86 4.07 44.2

1 A 0.25 0.35 53.0 0.09 2.73 0.2

2 B 0.09 0.35 36.1 0.03 3.70 0.1

3 C 1.85 0.54 26.9 1.00 4.44 4.4 4.4 1.00 1.0 18 85 5.7 0.2

4 D 1.18 0.68 21.5 0.80 5.01 4.0

4.1 27.2 1.80 4.41 7.9 7.9 1.8 2.8 7.9 1.80 2.0 24 1000 2.5 6.6

5 E 6.66 0.35 36.8 2.33 3.65 8.5

5 36.8 4.13 3.65 15.1

6 F 2.56 0.50 29.5 1.29 4.21 5.4 5.4 1.29 1.0 18 40 6.0 0.1

7 G 0.78 0.87 16.9 0.68 5.60 3.8

7.1 29.6 1.97 4.20 8.3 8.3 1.97 1.0 24 45 6.6 0.1

9 H 3.59 0.35 30.7 1.26 4.11 5.2

9 I 1.22 0.84 17.5 1.02 5.52 5.6 30.7 2.27 4.11 9.3 9.3 2.27 1.0 24 90 6.8 0.2

10 J 1.28 0.88 16.0 1.13 5.75 6.5

10.1 30.9 3.40 4.09 13.9 13.9 3.40 1.0 36 1880 7.5 4.2

11 K 24.33 0.35 43.9 8.52 3.20 27.3 27.3 8.52 2.3 36 136 12.1 0.2

11.1 44.1 11.92 3.19 38.0 38.0 11.92 2.8 42 46 14.2 0.1

11.2 44.2 13.89 3.19 44.3 44.3 13.9 0.65 120 1.2 1.7

5.1 45.8 18.02 3.10 55.8 55.8 18 1 1600 1.5 17.8

13 L 36.07 0.35 53.6 12.63 2.70 34.1

13.1 53.6 30.64 2.70 82.8

14 M 4.86 0.35 44.3 1.70 3.18 5.4 53.6 32.34 2.70 87.4

15 N 0.34 0.35 26.1 0.12 4.52 0.5

16 O 0.56 0.35 26.7 0.20 4.46 0.9

17 P 2.68 0.35 26.1 0.94 4.51 4.2

18 Q 10.29 0.35 47.7 3.60 3.00 10.8
Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

RUNOFF SHEET FLOWS OFF-SITE @ DP 15

RUNOFF SHEET FLOWS OFF-SITE @ DP 16

RUNOFF SHEET FLOWS OFF-SITE @ DP 17

RUNOFF SHEET FLOWS OFF-SITE @ DP 18

BASIN H RUNOFF SHEET FLOWS TO C&G IN BASIN I, FLOWS CONTINUE TO DP9 
(10' TYPE R SUMP) WHERE THEY COMBINE WITH BASIN I FLOWS

COMBINED FLOW IN PIPE @ DP10.1, FLOWS CONTINUE IN PIPE TO DP11.1

RUNOFF SHEET FLOWS TOWARDS SWALE K1, FLOWS CONTINUE IN SWALE TO 
DP11, A TYPE C SUMP INLET/ CAPTURED FLOWS ARE PIPED TO DP11.1

Existing berm sends off-site flow from north to the west to the existing swale at 
DP1.
Existing berm sends off-site flow from north to the east to the exisitng swale and 
culvert at DP2.

RUNOFF SHEET FLOWS TO C&G, CARRIED TO 5' TYPE R SUMP INLET @ DP3, 
CAPTURED FLOWS CONTINUE IN PIPE TO DP4.1

RUNOFF SHEET FLOWS INTO POND @ DP14 AND COMBINES WITH FLOWS FROM 
DP13.1

COMBINED FLOW IN SWALE L1 @ DP5.1. FLOWS CONTINUE IN SWALE TO 
DP13.1, WHERE THEY COMBINE WITH BASIN L RUNOFF

RUNOFF SHEET FLOWS TO C&G, CARRIED TO DP4 (5' TYPE R SUMP INLET). 
CAPTURED FLOWS PIPED TO DP4.1 WHERE THEY COMBINE WITH  DP3 FLOWS

RUNOFF SHEET FLOWS TOWARDS SWALE E1, FLOWS CONTINUE IN SWALE TO 
DP5, WHERE THEYC COMBINE WITH FLOWS FROM DP4.1

COMBINED FLOW IN SWALE E1 @ DP5, FLOWS CONTINUE TO DP5.1 IN SWALE 
L1 

STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3 - PROPOSED CONDITIONS

(RATIONAL METHOD PROCEDURE)

24013.00

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

4/27/26

STREET

COMBINED FLOW IN PIPE @ DP 11.1 FROM DP11 RUNOFF & DP10.1 PIPED 
FLOW, FLOW CONTINUES IN 42" RCP TO DP11.2

TOTAL FLOWS IN SWALE L1 @ DP13.1, FLOWS CONTINUE TO POND A @ DP14

COMBINED FLOW IN PIPE FROM DP3 & 4, FLOWS DISCHARGE TO SWALE E1 AND 
ARE CARRIED TO DP5 WHERE THEY COMBINE WITH BASIN E FLOWS

RUNOFF SHEET FLOWS TO C&G, IS CARRIED TO 15' TYPE R ON-GRADE INLET @ 
DP 6, CAPTURED FLOWS ARE PIPED TO DP7.1

COMBINED FLOW IN PIPE @ DP 11.2, OUTFALLS TO SWALE L1, CONTINUE TO 
DP5.1, WHERE FLOWS COMBINE WITH DP5 FLOWS IN SWALE L1

RUNOFF SHEET FLOWS TO C&G, IS CARRIED TO 15' TYPE R ON-GRADE INLET @ 
DP 7, CAPTURED FLOWS ARE PIPED TO DP7.1

BASIN I RUNOFF CARREID BY C&G TO 10' TYPE R SUMP INLET @ DP9, WHERE 
FLOWS COMBINE WITH BASIN H FLOWS, CAPTURED FLOWS PIPED TO DP10.1

RUNOFF FROM BASIN L, SHEET FLOWS TO SWALE @ DP13, FLOWS CONTINUE IN 
SWALE TO DP13.1 WHERE THEY COMBINE WITH DP5.1 FLOWS

COMBINED FLOW FROM DP6 & 7 IN 24" RCP, FLOWS ARE PIPED TO DP11.2

BASIN J RUNOFF SHEET FLOWS TO C&G, IS CARRIED TO DP10 (5' TYPE R SUMP 
INLET), CAPTURED FLOWS ARE PIPED TO DP10.1

ALL TERRAIN ENGINEERING 4/27/2026
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APPENDIX C – HYDRAULIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MHFD-Inlet, Version 5.03 (August 2023)

Worksheet Protected

INLET NAME DP4 DP6 DP7
Site Type (Urban or Rural) URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition In Sump On Grade On Grade
Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

USER-DEFINED INPUT
User-Defined Design Flows
Minor QKnown (cfs) 1.8 1.8 2.0
Major QKnown (cfs) 4.0 5.4 3.8

Bypass (Carry-Over) Flow from Upstream       Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.
Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received
Minor Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0
Major Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0

Watershed Characteristics
Subcatchment Area (acres)
Percent Impervious
NRCS Soil Type

Watershed Profile
Overland Slope (ft/ft)
Overland Length (ft)
Channel Slope (ft/ft)
Channel Length (ft)

Minor Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 1.8 1.8 2.0
Major Total Design Peak Flow, Q (cfs) 4.0 5.4 3.8
Minor Flow Bypassed Downstream, Qb (cfs) N/A 0.0 0.0
Major Flow Bypassed Downstream, Qb (cfs) N/A 0.0 0.0

INLET MANAGEMENT



MHFD-Inlet, Version 5.03 (August 2023)

Worksheet Protected

INLET NAME
Site Type (Urban or Rural)
Inlet Application (Street or Area)
Hydraulic Condition
Inlet Type

USER-DEFINED INPUT
User-Defined Design Flows
Minor QKnown (cfs)
Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       
Receive Bypass Flow from:
Minor Bypass Flow Received, Qb (cfs)
Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics
Subcatchment Area (acres)
Percent Impervious
NRCS Soil Type

Watershed Profile
Overland Slope (ft/ft)
Overland Length (ft)
Channel Slope (ft/ft)
Channel Length (ft)

Minor Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)
Major Total Design Peak Flow, Q (cfs)
Minor Flow Bypassed Downstream, Qb (cfs)
Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

DP9 DP10 DP3 User-Defined
URBAN URBAN URBAN
STREET STREET STREET
In Sump In Sump In Sump

CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

2.9 3.5 1.6
9.3 6.5 4.4

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received
0.0 0.0 0.0
0.0 0.0 0.0

2.9 3.5 1.6
9.3 6.5 4.4
N/A N/A N/A
N/A N/A N/A



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 8.00 inches
Distance from Curb Face to Street Crown TCROWN = 36.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 36.0 36.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 8.0 8.0 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Schmidt Parcel - District Infrastructure
DP4

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP4 4/27/2026, 1:37 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 1.00 1.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 8.0 8.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.50 0.50 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.7 8.7 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.8 4.0 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP4 4/27/2026, 1:37 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 9.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.063 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.024 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 20.0 20.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.3 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 29.7 30.4 cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Schmidt Parcel - District Infrastructure
DP6

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 1.80 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 5.40 cfs on sheet 'Inlet Management'

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP6 4/27/2026, 1:37 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 1.8 5.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  
Capture Percentage = Qa/Qo C% = 100 100 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP6 4/27/2026, 1:37 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 9.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.063 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.024 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 20.0 20.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.3 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 29.7 30.4 cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Schmidt Parcel - District Infrastructure
DP7

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 2.00 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 3.80 cfs on sheet 'Inlet Management'

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP7 4/27/2026, 1:37 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 2.0 3.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  
Capture Percentage = Qa/Qo C% = 100 100 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP7 4/27/2026, 1:37 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 8.00 inches
Distance from Curb Face to Street Crown TCROWN = 36.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.063 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 36.0 36.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.1 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Schmidt Parcel - District Infrastructure
DP9

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP9 4/27/2026, 1:37 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 1.00 1.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 2 2  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.7 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.38 0.68 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 9.9 20.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.9 9.3 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP9 4/27/2026, 1:37 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 8.00 inches
Distance from Curb Face to Street Crown TCROWN = 36.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.063 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 36.0 36.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.1 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Schmidt Parcel - District Infrastructure
DP10

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP10 4/27/2026, 1:37 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 1.00 1.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.7 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.38 0.68 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.3 9.9 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 3.5 6.5 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP10 4/27/2026, 1:37 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 8.00 inches
Distance from Curb Face to Street Crown TCROWN = 36.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 36.0 36.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 8.0 8.0 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Schmidt Parcel - District Infrastructure
DP3

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP3 4/27/2026, 1:37 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 1.00 1.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 8.0 8.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.50 0.50 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.7 8.7 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.6 4.4 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

24013_MHFD-Inlet_v5_interim.xlsb.xlsm, DP3 4/27/2026, 1:37 PM
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Subdivision: Schmidt Parcel - District P1 Project Name: Schmidt Parcel - INTERIM
Location: El Paso County Project No.: 24013.00

Calculated By: REB
Checked By: 0

Date: 4/27/26

DESIGN POINT 4.1 DESIGN POINT 11.2 DESIGN POINT 14.1 Notes
Q100 (cfs): 7.9 44.3 46.4

Conduit Pipe Pipe Pipe

D c , Pipe Diameter (in): 24 42 30
W , Box Width (ft): N/A
H , Box Height (ft): N/A
Y t , Tailwater Depth (ft): 0.80 1.00 1.00 If unknown, use Y t /D c  (or H )=0.4 

Y t /Dc  or Y t /H 0.40 0.29 0.40

Q/D2.5 or Q/(WH3/2) 1.40 1.93 4.70

Supercritical? No No No
Y n , Normal Depth (ft) [Supercritical]:

D a , H a  (in) [Supercritical]: N/A N/A N/A D a =(D c +Y n )/2

Riprap d 50  (in) [Supercritical]: N/A N/A N/A
Riprap d 50  (in) [Subcritical]: 2.33 8.40 9.73

Required Riprap Size: L L M Fig. 9-38 or Fig. 9-36
d 50  (in): 9 9 12

Expansion Factor, 1/(2 tanq ): 6.50 4.00 2.50 Read from Fig. 9-35 or 9-36

q : 0.08 0.12 0.20
Erosive Soils? No No

Area of Flow, A t  (ft2): 1.13 6.33 6.63 A t =Q/V

Length of Protection, L p  (ft): -3.8 11.3 10.3 L=(1/(2 tan q))(At/Yt - D)
Min Length (ft) 6.0 10.5 7.5 Min L=3D or 3H
Max Length (ft) 20.0 35.0 25.0 Max L=10D or 10H
Min Bottom Width,T (ft): 1.4 6.3 6.6 T=2*(Lp*tanq)+W

Design Length (ft) 6.0 12.0 11.0
Design Width (ft) 1.4 6.3 6.6
Riprap Depth (in) 18 18 24 Depth=2(d50)

Type II Bedding Depth (in)* 6 6 6 *Not used if Soil Riprap 

Cutoff Wall No No No
Cutoff Wall Depth (ft) Depth of Riprap and Base
Cutoff Wall Width (ft)

Note: No Type II Base to be used if Soil Riprap is specified within the plans
*  For use when the flow in the culvert is supercritical (and less than full).

STORM DRAIN SYSTEM

PIPE OUTFALL RIPRAP SIZING CALCULATIONS

Y:\Shared\Migration\Jobs\2024\24013_Schmidt\Reports\Drainage\FDR (District)\Appendix B - Hydrologic Calcs\24013_Proposed_DrainageCalcs_v2_interim.xlsb.xlsm Page 1 of 2   4/27/2026



Y:\Shared\Migration\Jobs\2024\24013_Schmidt\Reports\Drainage\FDR (District)\Appendix B - Hydrologic Calcs\24013_Proposed_DrainageCalcs_v2_interim.xlsb.xlsm Page 2 of 2   4/27/2026



Subdivision: ANTLER RANGE F1

Location: El Paso County

Project Name: ANTLER RANGE F1

Project Number: 24013

Calculated By: NQJ

Checked By: REB

Date: 4/13/2026

E1 0.0456 0.8 4.72 0.39 0.93 1.1

K1 0.0110 1.42 1.42 0.69 0.21 0.5

L1 0.0172 0.95 0.95 0.78 0.17 0.8

Proposed Conditions - Drainageway/Swale Summary Table

Section 

Slope, ft/ft

100-year Hydraulic 

Radius, ft

100-year 

Depth, ft

100-year 

Velocity, ft/s

Froude, 

100-yr

Shear Stress, 

100-yr

Channel 

Section

Y:\Shared\Migration\Jobs\2024\24013_Schmidt\Reports\Drainage\FDR (District)\Appendix C - Hydraulic Calcs\SWALES\24013_Channel Summary.xlsm Page 1 of 1   4/27/2026











APPROXIMATE
CHANNEL
EQUIVALENT.



Chapter 9  Hydraulic Structures 

 
September 2017 Urban Drainage and Flood Control District 9-75 

Urban Storm Drainage Criteria Manual Volume 2 

 

 

Figure 9-39.  Riprap erosion protection at rectangular conduit outlet (valid for Q/WH1.5 ≤ 8.0) 

 

3.2.4 Outfalls and Rundowns 

A grouted boulder outfall or “rundown” dissipates energy and provides erosion control protection. 
Grouted boulder outfalls are most commonly used in large rivers like the South Platte. Figure 9-40 
provides a plan view and cross section for a standard grouted boulder rundown. See the grouted boulder 
drop profiles (A1, A2, and A3) in Figure 9-12 for site specific profile options, (i.e., depressed or free-
draining basin for use with a stable downstream channel or with no basin for use in channels subject to 
degradation). Figure 9-41 provides a plan view of the same structure for use when the structure is in-line 
with the channel. Evaluate the following when designing a grouted boulder outfall or rundown: 

 Minimize disturbance to channel bank  

 Determine water surface elevation in receiving channel for base flow and design storm(s) 

 Determine flow rate, velocity, depth, etc. of flow exiting the outfall pipe for the design storm(s) 

 Evaluate permitting procedures and requirements for construction adjacent to large river system.   

  

Q (DP13.1) = 83 CFS
W = 15
H = 2
Q/WH^1.5 = 1.95 = <8 (VALID)

Yt ~ 1
H = 2
Yt/H = .5

 Figure 9-39 is valid for Q/WH1.5 of 8.0 or less.  

Q/WH^.5 = 4

TYPE L
SELECTED
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APPENDIX D – WATER QUALITY & DETENTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IA = 5.5% * 84.37 acres = 4.64 IA's
Design Depth = 15" - 18"

Minimum Volume = 1% of WQCV = 1% *
0.277 ac-ft * 43,560 =  120 CF MIN.

Provided Volume ~  357 CF (see MHFD
Volume Calc

Design utilizes (1) 8" culvert pipes  (see
culvert calc on next page)
flow rate @ design full = 3 CFS
Drain Time = 347 CF / 1.4CFS = 248
seconds or 4.13 minutes



Project:

Basin ID:

Depth Increment = ft

Watershed Information 6972.9 Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected SCM Type = EDB 6973 -- 0.10 -- -- -- 215 0.005 11 0.000

Watershed Area = 84.37 acres 6974 -- 1.10 -- -- -- 477 0.011 357 0.008

Watershed Length = 2,710 ft -- -- -- --

Watershed Length to Centroid = 1,260 ft -- -- -- --

Watershed Slope = 0.025 ft/ft -- -- -- --

Watershed Imperviousness = 5.50% percent -- -- -- --

Percentage Hydrologic Soil Group A = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Group B = 100.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.277 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.416 acre-feet acre-feet -- -- -- --

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

5-yr Runoff Volume (P1 = 1.5 in.) = acre-feet 1.50 inches -- -- -- --

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

25-yr Runoff Volume (P1 = 2 in.) = acre-feet 2.00 inches -- -- -- --

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

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

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

Approximate 2-yr Detention Volume = acre-feet -- -- -- --

Approximate 5-yr Detention Volume = acre-feet -- -- -- --

Approximate 10-yr Detention Volume = acre-feet -- -- -- --

Approximate 25-yr Detention Volume = acre-feet -- -- -- --

Approximate 50-yr Detention Volume = acre-feet -- -- -- --

Approximate 100-yr Detention Volume = acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Select Zone 1 Storage Volume (Required) = acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Schmidt CDRs - Interim Pond Forebay Volume Calc

Pond A

MHFD-Detention, Version 4.07 (June 2025)

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4.07 - Interim Forebay Volume.xlsm, Basin 4/30/2026, 6:33 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor #N/A #N/A

#N/A Zone 1 #N/A #N/A

0.00 Zone 2 #N/A #N/A

0.00 Zone 3 #N/A #N/A

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.07 (June 2025)
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Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, 00 30 2026

FOREBAY INTERIM POND A - OUTLET PIPE

Invert Elev Dn (ft) =  6972.84
Pipe Length (ft) =  17.00
Slope (%) =  0.649126851931214
Invert Elev Up (ft) =  6972.95
Rise (in) =  8.0
Shape =  Circular
Span (in) =  8.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Culvert
Culvert Entrance =  Smooth tapered inlet throat
Coeff. K,M,c,Y,k =  0.534, 0.555, 0.0196, 0.9, 0.2

Embankment
Top Elevation (ft) =  6974.15
Top Width (ft) =  2.00
Crest Width (ft) =  45.00

Calculations
Qmin (cfs) =  1.40
Qmax (cfs) =  1.40
Tailwater Elev (ft) =  Crown

Highlighted
Qtotal (cfs) =  1.40
Qpipe (cfs) =  1.40
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  4.01
Veloc Up (ft/s) =  4.01
HGL Dn (ft) =  6973.51
HGL Up (ft) =  6974.08
Hw Elev (ft) =  6974.08
Hw/D (ft) =  1.69
Flow Regime =  Outlet Control



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, 00 30 2026

TRICKLE CHANNEL CAPCITY (2X FOREBAY RELEASE)

Triangular
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  1.00

Invert Elev (ft) =  1.00
Slope (%) =  0.50
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  2.80

Highlighted
Depth (ft) =  0.87
Q (cfs) =  2.800
Area (sqft) =  1.51
Velocity (ft/s) =  1.85
Wetted Perim (ft) =  3.89
Crit Depth, Yc (ft) =  0.66
Top Width (ft) =  3.48
EGL (ft) =  0.92

0 .5 1 1.5 2 2.5 3 3.5 4 4.5 5

Elev (ft) Depth (ft)
Section

0.50 -0.5

1.00 0

1.50 0.5

2.00 1

2.50 1.5

3.00 2

Reach (ft)



Project:

Basin ID:

Depth Increment = ft

Watershed Information 6972.9 Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected SCM Type = EDB 6973 -- 0.10 -- -- -- 623 0.014 32 0.001

Watershed Area = 84.37 acres 6974 -- 1.10 -- -- -- 988 0.023 837 0.019

Watershed Length = 2,710 ft -- -- -- --

Watershed Length to Centroid = 1,260 ft -- -- -- --

Watershed Slope = 0.025 ft/ft -- -- -- --

Watershed Imperviousness = 5.50% percent -- -- -- --

Percentage Hydrologic Soil Group A = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Group B = 100.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.277 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.416 acre-feet acre-feet -- -- -- --

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

5-yr Runoff Volume (P1 = 1.5 in.) = acre-feet 1.50 inches -- -- -- --

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

25-yr Runoff Volume (P1 = 2 in.) = acre-feet 2.00 inches -- -- -- --

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

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

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

Approximate 2-yr Detention Volume = acre-feet -- -- -- --

Approximate 5-yr Detention Volume = acre-feet -- -- -- --

Approximate 10-yr Detention Volume = acre-feet -- -- -- --

Approximate 25-yr Detention Volume = acre-feet -- -- -- --

Approximate 50-yr Detention Volume = acre-feet -- -- -- --

Approximate 100-yr Detention Volume = acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Select Zone 1 Storage Volume (Required) = acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.
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MHFD-Detention, Version 4.07 (June 2025)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4.07 - Interim Forebay Volume.xlsm, Basin 4/27/2026, 3:54 PM



Project:

Basin ID:

Depth Increment = ft

Watershed Information 71.3 Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected BMP Type = EDB 6972 -- 0.70 -- -- -- 30 0.001 14 0.000

Watershed Area = 84.37 acres 6973 -- 1.70 -- -- -- 1,909 0.044 983 0.023

Watershed Length = 2,710 ft 6974 -- 2.70 -- -- -- 13,161 0.302 8,518 0.196

Watershed Length to Centroid = 1,260 ft 6975 -- 3.70 -- -- -- 23,769 0.546 26,983 0.619

Watershed Slope = 0.025 ft/ft 6976 -- 4.70 -- -- -- 26,510 0.609 52,123 1.197

Watershed Imperviousness = 5.40% percent 6976.5 -- 5.20 -- -- -- 27,927 0.641 65,732 1.509

Percentage Hydrologic Soil Group A = 100.0% percent 6977 -- 5.70 -- -- -- 29,688 0.682 80,136 1.840

Percentage Hydrologic Soil Group B = 0.0% percent 6978 -- 6.70 -- -- -- 32,109 0.737 111,034 2.549

Percentage Hydrologic Soil Groups C/D = 0.0% percent 6979 -- 7.70 -- -- -- 38,065 0.874 146,121 3.354

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.273 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.282 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.137 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.250 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.346 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 1.378 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 2.483 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 4.017 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 7.513 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.164 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.229 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.310 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.437 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.693 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.391 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.273 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.009 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 1.109 acre-feet -- -- -- --

Total Detention Basin Volume = 1.391 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
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After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

24013_MHFD-Detention_v4-06_DistrictP1_Truncated Pond.xlsm, Basin 4/28/2026, 2:22 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP
1 CUHP Inputs Complete

2.15               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.94 Zone 1 (WQCV) 2.94 Zone 1 (WQCV)

2.96 Zone 2 (EURV) 2.96 Zone 2 (EURV)

5.02 Zone 3 (100-year) 5.02 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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  Project:

  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.94 0.273 Orifice Plate

Zone 2 (EURV) 2.96 0.009 Orifice Plate

Zone 3 (100-year) 5.02 1.109 Weir&Pipe (Restrict)

Total (all zones) 1.391

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft2

Depth at top of Zone using Orifice Plate = 2.86 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.00 2.30

Orifice Area (sq. inches) 0.79 0.79 0.99

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.00 N/A feet
Overflow Weir Front Edge Length = 3.76 N/A feet Overflow Weir Slope Length = 3.76 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 2.28 N/A
Horiz. Length of Weir Sides = 3.76 N/A feet Overflow Grate Open Area w/o Debris = 11.18 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 5.59 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.90 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 4.91 N/A ft2

Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 1.25 N/A feet
Restrictor Plate Height Above Pipe Invert = 30.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 5.10 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.99 feet

Spillway Crest Length = 16.00 feet Stage at Top of Freeboard = 7.09 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.79 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 2.85 acre-ft

Max Ponding Depth of Target Storage Volume = 4.52 feet Discharge at Top of Freeboard = 249.74 cfs

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
CUHP Runoff Volume (acre-ft) = 0.273 0.282 0.137 0.250 0.346 1.378 2.483 4.017 7.513

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.137 0.250 0.346 1.378 2.483 4.017 7.513
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.7 1.3 1.8 16.2 32.2 53.0 96.2

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.02 0.19 0.38 0.63 1.14

Peak Inflow Q (cfs) = N/A N/A 1.9 3.6 4.9 20.2 36.4 57.2 100.5
Peak Outflow Q (cfs) = 0.1 0.1 0.1 0.1 0.4 11.7 24.9 40.9 77.9

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.2 0.7 0.8 0.8 0.8
Structure Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 1.0 2.2 3.6 4.9
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 40 41 25 38 46 40 34 26 13
Time to Drain 99% of Inflow Volume (hours) = 42 42 26 40 48 45 43 40 34

Maximum Ponding Depth (ft) = 2.94 2.96 2.43 2.81 3.05 3.60 3.99 4.52 5.67
Area at Maximum Ponding Depth (acres) = 0.36 0.37 0.23 0.33 0.38 0.52 0.56 0.60 0.68

Maximum Volume Stored (acre-ft) = 0.275 0.282 0.121 0.230 0.312 0.561 0.780 1.088 1.819

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Schmidt Phase 1 - District Infrastructure

Pond A - Interim

Example Zone Configuration (Retention Pond)

24013_MHFD-Detention_v4-06_DistrictP1_Truncated Pond.xlsm, Outlet Structure 4/28/2026, 2:22 PM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 295

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 244

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 297

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 282

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 306 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 361 0.99

WQ Plate Flow at 100yr depth = 0.16 0.97(diameter = 1-1/8 inches) 50 Year 400

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 453 1 Z1_Boolean

n*Cdw #1 = 0.62 1.20(diameter = 1-1/4 inches) 500 Year 568 1 Z2_Boolean

n*Cdo #1 = 0.96 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 8.00 130,000 250

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

MHFD-Detention, Version 4.06 (July 2022)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

0:15:00 0.00 0.00 0.03 0.05 0.06 0.04 0.05 0.05 0.07

0:20:00 0.00 0.00 0.12 0.16 0.20 0.13 0.15 0.16 0.21

0:25:00 0.00 0.00 0.71 1.60 2.34 0.52 0.97 1.25 2.32

0:30:00 0.00 0.00 1.56 3.16 4.42 6.80 14.48 20.85 40.05

0:35:00 0.00 0.00 1.87 3.56 4.91 16.09 29.97 45.75 81.21

0:40:00 0.00 0.00 1.78 3.33 4.60 20.22 36.42 56.91 98.58

0:45:00 0.00 0.00 1.59 2.92 4.01 19.79 35.64 57.18 100.45

0:50:00 0.00 0.00 1.40 2.57 3.54 17.81 31.77 51.87 93.63

0:55:00 0.00 0.00 1.25 2.28 3.13 15.63 27.99 45.87 84.77

1:00:00 0.00 0.00 1.11 2.02 2.76 13.76 24.58 40.59 76.14

1:05:00 0.00 0.00 1.01 1.82 2.49 12.09 21.63 35.90 68.97

1:10:00 0.00 0.00 0.92 1.65 2.26 10.71 19.22 31.97 62.26

1:15:00 0.00 0.00 0.82 1.48 2.06 9.57 17.13 28.44 55.51

1:20:00 0.00 0.00 0.73 1.30 1.84 8.46 15.12 25.06 48.87

1:25:00 0.00 0.00 0.64 1.13 1.59 7.36 13.12 21.76 42.40

1:30:00 0.00 0.00 0.56 0.97 1.35 6.28 11.14 18.52 36.20

1:35:00 0.00 0.00 0.50 0.87 1.22 5.27 9.33 15.52 30.50

1:40:00 0.00 0.00 0.47 0.81 1.12 4.57 8.15 13.48 26.61

1:45:00 0.00 0.00 0.44 0.74 1.03 4.13 7.33 12.08 23.71

1:50:00 0.00 0.00 0.40 0.68 0.94 3.74 6.62 10.87 21.18

1:55:00 0.00 0.00 0.37 0.61 0.85 3.36 5.94 9.73 18.87

2:00:00 0.00 0.00 0.33 0.54 0.75 2.99 5.26 8.62 16.67

2:05:00 0.00 0.00 0.29 0.47 0.65 2.61 4.58 7.51 14.50

2:10:00 0.00 0.00 0.24 0.39 0.54 2.23 3.90 6.41 12.40

2:15:00 0.00 0.00 0.20 0.32 0.43 1.85 3.22 5.32 10.36

2:20:00 0.00 0.00 0.15 0.24 0.33 1.47 2.54 4.23 8.33

2:25:00 0.00 0.00 0.11 0.17 0.23 1.09 1.87 3.15 6.31

2:30:00 0.00 0.00 0.08 0.10 0.14 0.72 1.20 2.07 4.30

2:35:00 0.00 0.00 0.05 0.07 0.09 0.36 0.56 1.02 2.33

2:40:00 0.00 0.00 0.04 0.06 0.08 0.15 0.23 0.44 1.28

2:45:00 0.00 0.00 0.04 0.05 0.06 0.09 0.12 0.23 0.77

2:50:00 0.00 0.00 0.03 0.04 0.05 0.06 0.08 0.13 0.47

2:55:00 0.00 0.00 0.02 0.03 0.04 0.04 0.06 0.09 0.29

3:00:00 0.00 0.00 0.02 0.03 0.04 0.03 0.04 0.06 0.18

3:05:00 0.00 0.00 0.02 0.02 0.03 0.03 0.03 0.04 0.09

3:10:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03

3:15:00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02

3:20:00 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.02

3:25:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

3:30:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

3:35:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN

24013_MHFD-Detention_v4-06_DistrictP1_Truncated Pond.xlsm, Outlet Structure 4/28/2026, 2:22 PM



Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

MHFD-Detention, Version 4.06 (July 2022)
DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

For best results, include the 
stages of all grade slope 
changes (e.g. ISV and Floor) 
from the S-A-V table on 
Sheet 'Basin'. 

Also include the inverts of all 
outlets (e.g. vertical orifice, 
overflow grate, and spillway, 
where applicable).

24013_MHFD-Detention_v4-06_DistrictP1_Truncated Pond.xlsm, Outlet Structure 4/28/2026, 2:22 PM
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* Recent Wetlands
Palustrine Emergent Wetland (PEM)
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 ** Historic Wetlands
Palustrine Emergent Wetland (PEM)
Palustrine Scrub/Shrub Wetland (PSS)
Palustrine Forested Wetland (PFO)

° 0 3,0001,000 2,000
Feet

Sources:
* CRHMP CDOW, 1990-1995
** National Wetlands Inventory, USFWS, 1970s 

Aerial Imagery; USDA FSA, NAIP 2015
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* Wildlife Habitat
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* Source: Colorado Division of Wildlife. URS
Corporation Fountain Creek Watershed Study,
USACE, 2007

Aerial Imagery; USDA FSA, NAIP 2015
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FIGURE 2-9
OBSERVED EROSION ISSUES

COTTONWOOD CREEK
& SOUTH PINE CREEK DBPS

COLORADO SPRINGS, CO

LEGEND
City Boundary
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* Erosion Issues
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Sources:
* Field observations 2007, updated 2017
Aerial Imagery; USDA FSA, NAIP 2015
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U C160
0.10 m i²

U C050
0.27 m i²

U C070
0.10 m i²

U C080
0.18 m i²

U C100
0.34 m i²

U C060
0.23 m i²

U C090
0.24 m i²

U C130
0.19 m i²

U C110
0.10 m i²

U C120
0.29 m i²

U C150
0.09 m i²

U C140
0.23 m i²

U C165
0.22 m i²

W R040
0.03 m i²

W R020
0.05 m i² W R050

0.09 m i²

LC130
0.05 m i²

MC090
0.31 m i²

RT 030
0.09 m i²

MC150
0.07 m i²

RT 010
0.09 m i²

W R120
0.05 m i²W R090

0.22 m i²
W R080
0.08 m i²

W R130
0.16 m i²

W R150
0.15 m i²

W R160
0.08 m i²

U C190
0.14 m i²

U C180
0.11 m i²

U C170
0.22 m i²

MC030
0.15 m i²

W R010
0.07 m i²

MC060
0.18 m i²

MC040
0.21 m i²

W R100
0.19 m i²

MC080
0.20 m i²

LC120
0.12 m i²

SP140
0.10 m i²

SP100
0.25 m i²

SP090
0.10 m i²

SP190
0.15 m i²

SP170
0.14 m i²

MC140
0.07 m i²

MC070
0.18 m i²

MC100
0.11 m i²

MC010
0.09 m i²

MC020
0.10 m i²

SP120
0.29 m i²

SP110
0.18 m i²

SP050
0.12 m i²

SP040
0.18 m i²

SP070
0.10 m i²

SP020
0.21 m i²

SP010
0.20 m i²

W R070
0.10 m i²

W R110
0.21 m i²

W R030
0.22 m i²

MC110
0.19 m i²

MC120
0.27 m i²

MC130
0.14 m i²

MC160
0.19 m i²

MC190
0.17 m i²

MC210
0.09 m i²

MC220
0.33 m i²

MC200
0.15 m i²

RT 080
0.06 m i²

RT 060
0.29 m i²

RT 020
0.24 m i²

RT 050
0.29 m i²

RT 120
0.25 m i²

RT 100
0.25 m i²

RT 090
0.14 m i²

RT 160
0.14 m i²

MC230
0.06 m i²

LC010
0.27 m i²

LC090
0.15 m i²

LC070
0.20 m i²

RT 150
0.22 m i²

RT 140
0.28 m i²

LC020
0.30 m i²

LC030
0.30 m i²

LC050
0.07 m i²

LC060
0.28 m i²

LC080
0.24 m i²

LC110
0.17 m i²

LC150
0.13 m i²

LC100
0.14 m i²

LC190
0.20 m i²

LC200
0.23 m i²

LC170
0.40 m i²

LC210
0.18 m i²

SP080
0.24 m i²

SP150
0.26 m i²

SP180
0.21 m i²

SP130
0.22 m i²

SP030
0.22 m i²

SP060
0.23 m i²

SP200
0.09 m i²

LC160
0.29 m i²

LC140
0.10 m i²

W R170
0.08 m i²

W R140
0.09 m i²

W R060
0.26 m i²

RT 040
0.22 m i²

RT 070
0.45 m i²

RT 130
0.16 m i²

LC230
0.34 m i²

MC240
0.38 m i²

MC170
0.28 m i²

LC040
0.30 m i²

MC180
0.21 m i²

RT 110
0.24 m i²

SP160
0.29 m i²

LC180
0.28 m i²

LC220
0.17 m i²

U C040
0.12 m i²

MC050
0.66 m i²
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FIGURE 3-6
FUTURE CITY & COUNTY LAND USE

COTTONWOOD CREEK 
& SOUTH PINE CREEK DBPS

COLORADO SPRINGS, CO

Land Use % of Basin Area
0-1.99 du/ac 5.3%
12.0-24.99 du/ac 1.7%
2.0-3.49 du/ac 6.3%
2.5 ACRE RU RAL RESIDENT IAL 7.6%
25+ du/ac 0.5%
3.5-7.99 du/ac 21.4%
35 ACRE T RACT 1.4%
5 ACRE RU RAL RESIDENT IAL 8.7%
8.0-11.99 du/ac 2.8%
CIV IC 4.7%
COMMERCIAL 8.7%
CONDO/T OW NHOME 1.3%
INDU ST RIAL 1.8%
NAT U RAL OPEN SPACE (FAIR CONDIT ION) 8.6%
NAT U RAL OPEN SPACE (POOR CONDIT ION) 0.2%
PARK /OPEN SPACE (FAIR CONDIT ION) 1.6%
PARK /OPEN SPACE (GOOD CONDIT ION) 0.9%
ROW 13.5%
W OODS (FAIR CONDIT ION) 2.9%

Land Use % of Basin Area
0-1.99 du/ac 0.7%
12.0-24.99 du/ac 1.9%
2.0-3.49 du/ac 4.2%
25+ du/ac 0.0%
3.5-7.99 du/ac 29.4%
8.0-11.99 du/ac 2.3%
CIV IC 6.2%
COMMERCIAL 18.1%
CONDO/T OW NHOME 4.2%
INDU ST RIAL 4.2%
NAT U RAL OPEN SPACE (FAIR CONDIT ION) 1.6%
PARK /OPEN SPACE (FAIR CONDIT ION) 5.4%
PARK /OPEN SPACE (GOOD CONDIT ION) 1.1%
ROW 20.8%

Future Land Use - Cottonwood Creek

Future Land Use - South Pine Creek

° 0 3,0001,000 2,000
Feet

LEGEND
City Boundary
Fee Basin Outside DBPS
Hydrologic Basin Boundary
Major Subbasin Boundary
Subbasin Boundary

! / ← Subbasin ID← Subbasin Area
* Land Use

Civic
Com m ercial
Industrial
Natural Open Space (Fair Condition)
Natural Open Space (Poor Condition)
W oods (Fair Condition)
Park/Open Space (Fair Condition)
Park/Open Space (Good Condition)
ROW

Condo/Townhom e
25+ du/ac
12.0-24.99 du/ac
8.0-11.99 du/ac
3.5-7.99 du/ac
2.0-3.49 du/ac
0-1.99 du/ac
2.5 Acre Rural Residential
5 Acre Rural Residential
35 Acre Tract

Sources:
*COS Planning Departm ent, 2017
Aerial Im agery; U SDA FSA, NAIP 2015
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! / ! /! /

! /

! /

! / ! /

! /

! /

! /U C020
0.320141 m i²

U C010
0.228101 m i²

U C030
0.205907 m i²

U C040
0.121248 m i²

U C050
0.265543 m i²
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FIGURE 3-12
HYDROLOGIC MODEL ELEMENTS

 COTTONWOOD CREEK &
 SOUTH PINE CREEK DBPS
COLORADO SPRINGS, CO

LEGEND
City Bound ary
Re ac h
Fe e  Bas in O uts id e  DBPS
Hyd rologic  Bas in Bound ary
Major Subbas in Bound ary
Subbas in Bound ary

!* ← Subbas in ID
← 2-yr & 100-yr Flows

$+ De te ntion

#* Junc tion

° 0 3,0001,000 2,000
Fe e t

Sourc e :
Ae rial Im age ry; USDA FSA, NAIP 2015
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Figure 2-7: NWI Wetlands Located in Sand Creek Drainage Basin (Page 4) 
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Figure 3-15. Future Land Use MapFuture Condition Model 
Results
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Figure 2-7: NWI Wetlands Located in Sand Creek Drainage Basin (Page 4) 
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Sterling Ranch MDDP Amendment 1

1

PURPOSE

This document is an amendment to the approved Master Development Drainage Plan (MDDP) for
Sterling Ranch. The purpose of this MDDP Amendment report is to:

1. Amend the approved MDDP to account for completed and planned on-site development
within Sterling Ranch, including detention from completed filings.

2. Document all differences between the analysis and conclusions reached in the MDDP and
this Amendment.

3. Provide analysis and conceptual design information for the on-line Detention Pond at Sterling
Ranch Road (PNDW3).

4. This amendment is not intended to address drainage and bridge fees or credits for DBPS
improvements. Subsequent submittals will address this.

GENERAL LOCATION AND DESCRIPTION

Location
Sterling Ranch, known as “the site” from herein, is a parcel of land located in Section 27, 28, 33
and 34, Township 12 South, and Section 4, Township 13 South, Range 65 West of the 6th

Principal Meridian in El Paso County, Colorado. To the west the site is bound by Vollmer Road.
To the north and east, the site is bounded by undeveloped land. To the south, the site is bound by
the Pawnee Rancheros and Woodmen Heights developments. A vicinity map is presented in
Appendix A.

Description of Property
Sterling Ranch is 1444 acres and is a Planned Unit Development to be built in multiple phases.
The site is currently in various stages of development, with portions already in construction, with
others unoccupied and undeveloped. The existing ground cover is sparse vegetation and open
space, typical of a Colorado rolling range land condition. In general, the site slopes from north to
south and the existing drainageways follow this topography.

Per a NRCS web soil survey of the area, the site is made up of Type A and B soils. Type A soils
cover roughly 65% of the site while Type B soils cover the remaining 35% of the site. Group A
soils have a high infiltration rate when thoroughly wet. Type B soils have a moderate infiltration
when thoroughly wet. Type D soils have a very slow infiltration rate when thoroughly wet and
have a high shrink-swell potential. A NRCS soil survey map has been presented in Appendix A.
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Floodplain Statement
Based on the FEMA FIRM Map numbers 08041C0533G and 08041C0535G, dated December 7,
2018, the site lies within Zone AE and Zone X of the Sand Creek floodplain. Zone AE is defined
as area subject to inundation by the 1-percent-annual-chance flood event. Zone X is defined as
area outside the Special Flood Hazard Area (SFHA) and higher than the elevation of the 0.2-
percent-annual-chance (or 500-year) flood. All proposed development within the site  occurs in
Zone X. The current FIRM Map has been presented in Appendix A.

DRAINAGE BASINS AND SUBBASINS

Major Basin Descriptions
The site lies within two major drainage basins: the Sand Creek Drainage Basin and the East Fork
of Sand Creek Drainage Basin. Both Basins have been previously studied firstly in the 1996
Drainage Basin Planning Study (DBPS) and again in the 2018 Sterling Ranch MDDP by M&S,
and finally in the 2021 DBPS by Stantec which has not been adopted by the El Paso County.

The Sand Creek Drainage Basin covers approximately 22 square miles and begins approximately
five miles northeast of the Town of Falcon and travels approximately 15 miles to the southeast.
The majority of the area within the basin is undeveloped and is characterized as rolling range
land typically associated with Colorado’s semi-arid climates. Anticipated land use for the basin
includes residential, industrial, agricultural and commercial development. Residential
developments will range from 0.125 – 5 acre lots with a mix of low, medium and high density
developments.

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

 Sand Creek Drainage Basin Study prepared by Kiowa in 1996
 Upper Sand Creek Basin Drainage Study prepared by Wilson in 2011
 Sand Creek Drainage Basin Study prepared by Stantec in 2021
 Sterling Ranch Master Development Drainage Plan prepared by M&S in 2018
 Sterling Ranch Filing 1 Final Drainage report prepared by M&S in 2016
 Upper Sand Creek Basin Detention Evaluation Report by Wilson in 2009
 Branding Iron at Sterling Ranch Filing 1 Drainage Report prepared by M&S in 2018
 Branding Iron at Sterling Ranch Filing 2 Drainage Report prepared by M&S in 2020
 Sterling Ranch East Preliminary Drainage Report prepared by Classic Consultants in

2022
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APPENDIX F – DRAINAGE MAPS 
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