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ENGINEER'S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and are 
correct to the best of my knowledge and belief.  Said drainage report has been prepared according to 
the criteria established by the City/County for drainage reports and said report is in conformity with 
the master plan of the drainage basin.  I accept responsibility for any liability caused by any negligent 
acts, errors or omissions on my part in preparing this report.

Kiowa Engineering Corporation, 1604 South 21st Street, Colorado Springs, Colorado 80904

Andrew W. McCord, P.E. Date
Registered Engineer #25057

For and on Behalf of Kiowa Engineering Corporation

DEVELOPER'S STATEMENT:
I, the Developer, have read and will comply with all of the requirements specified in this 
drainage report and plan.

BY:
Date

PRINT NAME:
ADDRESS: Fountain Valley Investment Partners, LLC

3 Widefield Boulevard
Colorado Springs, Colorado 80911

EL PASO COUNTY:
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El

 Paso County Engineering Criteria Manual and Land Development Code as amended.

Jennifer Irvine, P.E. Date
El Paso County Engineer/ECM Administrator
Conditions:
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I. General Location and Description

Peaceful Ridge at Fountain Valley Subdivision is to be developed as a single-family residential 
subdivision.  The site lies within the Southeast ¼, Section 15, Township 15 South, Range 65 West 
of the 6th Principal Meridian, in El Paso County, Colorado.  The property covers approximately 
60.14 acres of which 2.34 acres will be dedicated as additional right-of-way along Marksheffel 
Road.  The site is bounded to the north by unplatted land, to the east by Marksheffel Road, to the 
south by Cottonwood Meadows Filing No. 3 and to the west by unplatted land.  A vicinity map 
showing the location of Peaceful Ridge is presented on Figure 1 on the following page.

The property is currently undeveloped and platted as Peaceful Ridge at Fountain Valley Subdivision 
with 255 single-family lots, a detention basin tract and roadway rights-of-ways.  The construction 
plans for the overall site have been previously approved by the County and proposed drawings are 
being prepared to bring the construction drawings to current standards.  With the update, three lots 
will be incorporated into the detention basin tract.  Access to the development will be provided at 
Marksheffel Road at the northeast corner of the site with the construction of Peaceful Ridge Drive.  
A secondary access will be provided with the extension of Sleepy Meadows Drive at the southwest 
corner of the site.  

The site slopes generally to the southeast at approximately 6%.  The vegetation consists primarily 
of native grasses and weeds.  According to the Soil Survey for El Paso County, Colorado, the site’s 
soil, as shown on Figure 2, consists primarily of Kim Loam (#43), which is classified within 
Hydrologic Soil Group B.  A small portion of the site consists of Nelson-Tassel Fine Sandy Loams 
(#56), Razor-Midway Complex (#75) and Stoneham Sandy Loam (#86).  These soils are classified 
within Hydrologic Soil Groups C and D.

II. Previous Reports 
1) Final Drainage Report for Cottonwood Meadows, Filing No. 1, prepared by HMS 

Group, LLC, approved November 4, 1999.
2) Final Drainage Report for Cottonwood Meadows, Filings No. 2 and 3, prepared by 

HMS Group, LLC, approved May 31, 2000.
3) Preliminary and Final Drainage Report, Peaceful Ridge at Fountain Valley 

Subdivision, prepared by Kiowa Engineering Corporation, approved October 17, 2006.
4) City of Colorado Springs and El Paso County Drainage Criteria Manual, current 

editions.
5) City of Colorado Springs Drainage Criteria Manual Volume 2 dated November 2002.
6) Soil Survey of El Paso County Area, Colorado, prepared by United States Department 

of Agriculture Soil Conservation Service, dated June 1981.

According to the Cottonwood Meadows drainage reports, historic offsite Basin H-3 which consists 
of the western and southern portions of the Peaceful Ridge site and a portion to the west of Peaceful 
Ridge drained in a southeasterly direction onto the Cottonwood Meadows site 
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prior to the development of Cottonwood Meadows.  A trapezoidal channel in the back of the lots 
along the northern boundary line was constructed with the development of the Cottonwood 
Meadows property that now redirects this offsite runoff to the east to Marksheffel Road.  A total of 
Q5=21 cfs and Q100=62 cfs from Basin H-3 drains to the trapezoidal channel and discharges to the 
northeast corner of the Cottonwood Meadows development.  According to the Cottonwood 
Meadows drainage report, only historic runoff will be allowed to discharge to the trapezoidal 
channel.  

Approximately Q5=10.1 cfs and Q100=29.5 cfs (Basin H-4) is generated offsite to the west of the 
Cottonwood Meadows development with a portion draining to Sleepy Meadows Drive. Runoff is 
collected in inlets and directed to a new extended detention basin. A small portion of Basin 4 which 
cannot be captured by grade drains to the south within hardened conveyances.  

The hydrology for this site was estimated using the methods outlined in the City of Colorado 
Springs and El Paso County, Drainage Criteria Manual.  The topography for the site was compiled 
using a two-foot contour interval and is presented at a horizontal scale of 1-inch to 100-feet.  
Exhibit E-1 presents the historic drainage patterns for the area and Exhibit D-1 presents the 
developed drainage patterns for the area, including the sub-basins and the corresponding flow rates.  
The flow rates for the sub-basins were estimated by using the Rational Method.  Detention basin 
volumes were estimated using the Rational Stored Rate Method.  The 5-year and 100-year 
recurrence intervals were determined.  The calculations can be found in the Appendix of this report.

The runoff coefficients for the development were determined using Table 5-1 of the City of 
Colorado Springs and El Paso County, Drainage Criteria Manual.  A copy of Table 5-1 is located 
in the Appendix of this report.  The hydrologic calculations were performed assuming Hydrologic 
Soil Groups B, C and D and are included in the Appendix of this report.

III. Hydraulic Calculations

The sizing of the onsite hydraulic structures was made using the methods outlined in the City of 
Colorado Springs and El Paso County, Drainage Criteria Manual.  The hydraulic capacities of the 
curb inlets were determined using the MHFD-Inlet, v5.01 (April 2021) spreadsheet model.  
Colorado Department of Transportation (CDoT) Type R curb inlets will be used within the site.  
Ramp curb will be used throughout the development except between curb returns and at curb inlets.

Culverts were sized assuming inlet control, a 100-year storm and a maximum headwater permitted 
by the Colorado Springs and El Paso County, Drainage Criteria Manual.  The hydraulic capacities 
of the culverts were determined using EPA -SWMM Modelling along with the HY-8 culvert 
analysis and design program developed by the Federal Highway Administration and Pennsylvania 
State University.  The outlets of all culverts will be protected with riprap which will be sized to 
meet the outlet velocity condition at each culvert.  The riprap at the outlet of all the culverts has 
been sized to withstand the forces attributable to the 100-year design discharges.

lpackman
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The lining of swales was determined using the Hydrologic Engineering Circular No. 15, Design of 
Roadside Ditches with Flexible Linings.  The use of grass-lined swales with erosion netting is 
suitable wherever the shear stress is calculated to be less than 2.1 pounds per square foot

The size of the proposed detention basin was determined using the Rational Stored Rate Method, 
and using the most recent Mile High Flood District detention sizing software.  The basin was 
designed taking into account the developed flows of the Peaceful Ridge development.  Water 
Quality Capture Volume (WQCV) was also incorporated into the design of the detention basin.  
The detention basin was sized assuming that the outflow combined with runoff bypassing the basin 
would be restricted to historic 5-year and 100-year flows.

Supporting calculations associated with the sizing of hydraulic facilities for this development are 
located in the Appendix of this report.

IV. Existing Drainage Patterns

Sub-basin E-1 contains approximately 27.76 acres and consists of the northern portion of the site.  
Approximately Q5=16.4 cfs and Q100=41.5 cfs generated from this sub-basin sheet flows to the east 
to a roadside ditch along Marksheffel Road.  Runoff collected in this ditch travels to an existing 
7’x4’ concrete box culvert.  Runoff intercepted by this culvert is directed under Marksheffel to the 
east and ultimately discharges into Jimmy Camp Creek.  

Sub-basin E-2 contains approximately 33.34 acres and consists of the southern portion of the site.  
Approximately Q5=18.6 cfs and Q100=46.3 cfs generated from this sub-basin sheet flows in a 
southeasterly direction to the existing channel along the south boundary line.  Runoff collected in 
the channel travels to the east to Marksheffel Road and discharges into the roadway corridor west 
side ditch.

Sub-basin OS-1 contains approximately 32.60 acres and is located the north of the proposed 
Peaceful Ridge development.  Approximately Q5=23.0 cfs and Q100=61.4 cfs generated from this 
sub-basin sheet flows in an easterly and southeasterly direction to the roadside ditch alongside 
Marksheffel.  Runoff from this basin does not enter the site until it nearly reaches Marksheffel 
Road.  Runoff channel flows to the south to an existing 7’x4’ concrete box culvert.

Sub-basin OS-2 contains approximately 3.05 acres and is located west of the proposed Peaceful 
Ridge development.  Approximately Q5=2.3 cfs and Q100=6.0 cfs generated from this sub-basin 
sheet flows in a southeasterly direction to Sleepy Meadows Drive.  Runoff gutter flows to the south 
towards Fontaine Boulevard, but is intercepted at a planned 20-foot inlet further described under 
Sub-basin C-1.  

Sub-basin OS-3 contains approximately 13.50 acres and is located north of the proposed Peaceful 
Ridge development along Marksheffel Road.  Approximately Q5=11.1 cfs and Q100=28.6 cfs 
generated from this sub-basin sheet flows in a southeasterly direction to the roadside ditch 
alongside Marksheffel.  Runoff channel flows to the south to an existing 7’x4’ concrete box culvert.
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Sub-basin OS-4 contains 9.38 acres and is located west and south of the subject property.  Flows 
from this basin accumulate in a broad natural channel which convey runoff to the south and away 
from the site.  Some flows enter the west side borrow ditch for Sleepy Meadows Drive at a point 
several hundred feet south of the site.  Some of these flows enter the Fontaine Boulevard Roadway 
Corridor, and some of these flows enter the FMIC Ditch.  Sub-basin OS-4 is raw land and is heavily 
vegetated with native grasses and weeds.

V. Site Drainage Plan

The drainage of the site will be accomplished through a combination of sheet flow, gutter flow and 
storm sewer flow.  Curb inlets will be located on grade along Sleepy Meadows Drive at Melting 
Sky, on grade along Melting Sky Drive and Periwinkle Place and at the low point connecting these 
two streets.  The inlets and storm sewer are sized to accept the 5-year storm and convey it to the 
proposed, full-spectrum, extended detention basin in the southeast corner of the site.  The detention 
basin will collect developed flows from the majority of the site and discharge less than historic 
flows to an existing 7’x4’ concrete box culvert on the east side of the site.  Offsite basins OS-1 and 
OS-3 will drain to the northeast corner of the site.  An existing storm sewer system culminating in a 
48-inch storm sewer reroutes this runoff under Marksheffel Road to a point of discharge just east of 
Carriage Meadows North Filing No 1 (aka Lorson Ranch).  Offsite basin OS-2 will continue to 
sheet flow to the site and enter the back of the lots on the west side of Sleepy Meadows Drive.

A Drainage Basins: The A drainage basins are located in the northern end of the site.  Runoff from 
this area will sheet flow to Peaceful Ridge Drive and gutter flow in an easterly direction to the 
roadside ditch along Marksheffel Road.  A curb flare and riprap rundown will direct gutter flow 
into the roadside ditch.  Runoff from the north side of the street will drain to a proposed Type 
‘D’ grated inlet and an existing 48-inch RCP will discharge the runoff to the east under 
Marksheffel Road.  A small portion of the planned Peaceful Ridge Drive cannot be captured 
due to grade, and will be exempted from treatment in accordance with El Paso County criteria.  
Runoff then will be routed under Marksheffel to the east and ultimately discharge into Jimmy 
Camp Creek.

The design of the existing 48-inch storm sewer was coordinated with the downstream property 
owner, Lorson Ranch (Carriage Meadows North Filing No 1).  This developer developed the 
site on the east side of Marksheffel Road and is known as Carriage Meadows.  Lorson Ranch 
agreed to accept the offsite runoff from the 48-inch RCP as well as the runoff discharging to an 
existing 7’x4’ concrete box culvert under Marksheffel Road.  Both of these discharging pipes 
have been constructed at the time of this report addendum.

Sub-basin A-0 contains 2.07 acres and is located along the north margin of the site.  
Approximately Q5=2.7 cfs and Q100=6.4 cfs generated from this sub-basin will sheet flow 
across backyard areas, and will be released to the adjacent property to the north in an historic 
fashion.  Water Quality Treatment is achieved for this sub-basin by Infiltration Reduction 
Factoring within the rear-yard areas. Calculations supporting treatment are 
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provided in The IRF Appendix (Appendix C) in accordance with El Paso County requirement 
(Zones A-0-a & A-0-b).

Sub-basin A-1 contains approximately 3.218 acres and is located along the north side of 
Peaceful Ridge Drive at the north end of the site.  Approximately Q5=5.8 cfs and Q100=12.3 cfs 
generated from this sub-basin will sheet flow to north gutter of Peaceful Ridge Drive and will 
be conveyed east to an on-grade 20-foot inlet (Inlet 8).

Sub-basin A-2 contains approximately 3.35 acres and is located along the south side of Peaceful 
Ridge Drive at the north end of the site.  Approximately Q5=6.4 cfs and Q100=13.4 cfs generated 
from this sub-basin will sheet flow to north gutter of Peaceful Ridge Drive and will be 
conveyed east to an on-grade 15-foot inlet (Inlet7).  This inlet captures 100% of the Minor 
Event and in the Major Event will allow 2.1 cfs to bypass the inlet and to turn south within 
gutter sections lying along Periwinkle Place.  These flows will be further intercepted at Inlet 4 
as discussed under Sub-basin B-1 in the following section.

B Drainage Basins: The B drainage basins consist of the majority of the site.  Runoff from these 
basins will sheet flow and gutter flow to three of the four perimeter roadway corridors: Sleepy 
Meadows Drive, Melting Sky Drive and Periwinkle Place.  Runoff in these streets will be 
intercepted by one of several proposed curb inlets.  Melting Sky has adequate street capacity 
with the cumulative carry over from the curb inlets.  At a minimum grade of 4.0%, Melting Sky 
has a capacity of 19 cfs and 159 cfs for the 5-year and 100-year storm events, respectively.  The 
maximum flow in the street is 13 cfs at Inlet #2 for the 5-year storm and 39 cfs at Inlet #5 for 
the 100-year storm.

A proposed storm sewer system will convey runoff collected in these inlets to the low point of 
Melting Sky and Periwinkle and discharge to the proposed, full-spectrum, extended detention 
basin located at the southeast corner of the site.  Water quality capture volume (WQCV) will be 
incorporated into the detention basin as required by El Paso County.  Discharge from the 
detention basin will be restricted to historic rates.  Runoff released from the detention basin will 
be conveyed to an existing 7’x4’ concrete box culvert under Marksheffel Road via a 36-inch 
RCP outfall pipe.

Sub-basin B-1 contains approximately 6.51 acres and is located on either side of Black Powder 
Trail in the northern portion of the site.  Approximately Q5=12.9 cfs and Q100=27.2 cfs 
generated from this sub-basin will sheet flow to Black Powder Drive and gutter flow to the east 
to a proposed 25-foot on grade curb inlet (Inlet 5) on the west side of Periwinkle Place.  
Approximately Q5=12.9 cfs and Q100=24.6 cfs will be intercepted by the inlet.  A proposed 
storm sewer system will convey runoff collected in the inlet to the south to the proposed 
detention basin at the southeast corner of the site.  Carryover flow (Q5=0.0 cfs and Q100=4.7 cfs) 
will continue to travel in the gutter to a proposed 20-foot curb inlet in the low point in the road, 
and will combine with flows entering Inlet 6 and continuing to the EDB.

Sub-basin B-2 contains approximately 4.89 acres and is located between Mirador Lane and 
Periwinkle Place in the eastern portion of the site.  Approximately Q5=8.8 cfs and Q100=18.7 cfs 
generated from this sub-basin will sheet flow to the southeast to Periwinkle Place and gutter 
flow to the south to a proposed 20-foot curb inlet (Inlet 5) in a low point in 
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the road.  A combined flow from Periwinkle Place and Melting Sky Drive (Q5=8.8 cfs and 
Q100=23.4 cfs) will drain to the 15-foot inlet where it will be intercepted in both the minor event 
and the major event..  A storm sewer system will convey the collected runoff to the southeast to 
the proposed detention basin.

Sub-basin B-3 contains approximately 5.19 acres and is located in the central portion of the site 
on the west side of Mirador Lane.  Approximately Q5=8.3 cfs and Q100=17.6 cfs generated from 
this sub-basin will sheet flow to the southeast to Mirador Lane.  Runoff will gutter flow to the 
south along Mirador and to the east along Melting Sky Drive to a proposed 20-foot curb inlet 
(Inlet 5) in the low point of the road where the flows will combine with runoff from Sub-basin 
B-2.  The combined flows (Q5=17.1 cfs and Q100=36.3 cfs) will drain to the 20-foot inlet (Inlet 
5).  A storm sewer system will convey the collected runoff to the proposed detention basin.

Sub-basin B-4 contains approximately 4.73 acres and is located in the central portion of the site 
on either side of Conundrum Court.  Approximately Q5=8.9 cfs and Q100=18.9 cfs generated 
from this sub-basin will sheet flow to Conundrum Court.  Runoff will gutter flow to the south 
along Conundrum and to the east along Melting Sky Drive to a proposed, on-grade 15-foot inlet 
(Inlet 3) near Mirador Lane.  Approximately Q5=8.6 cfs and Q100=16.6 cfs will be intercepted 
by the inlet.  A storm sewer system will convey runoff collected in the inlet to the east to the 
proposed detention basin.  Carryover flow (Q5=0.3 cfs and Q100=10.7 cfs) will continue to 
travel in the gutter along Melting Sky to a proposed 20’ curb inlet (Inlet 5) in the low point in 
the road.

Sub-basin B-5 contains approximately 6.09 acres and is located in the central portion of the site 
on either side of Panpipe Lane.  Approximately Q5=10.3 cfs and Q100=21.9 cfs generated from 
this sub-basin will sheet flow to Panpipe Lane.  Runoff will gutter flow to the south along 
Panpipe and to the east along Melting Sky Drive to a proposed, on-grade 20-foot inlet (Inlet 2).  
Approximately Q5=10.9 cfs and Q100=21.9 cfs will be intercepted by the inlet.  A storm sewer 
system will convey runoff collected in the inlet to the east to the proposed detention basin.  
Carryover flow (Q5=0.0 cfs and Q100=8.4 cfs) will continue to travel in the gutter along Melting 
Sky to a proposed 15-foot curb inlet (Inlet 3) near Mirador Lane.

Sub-basin B-6 contains approximately 7.25 acres and is located east of Sleepy Meadows Drive 
in the western portion of the site.  Approximately Q5=14.3 cfs and Q100=30.2 cfs is generated 
from this sub-basin.  A portion of the basin’s runoff will drain to Sleepy Meadows and these 
flows will be conveyed within gutter sections along Melting Sky Drive to an on-grade 20-foot 
inlet (Inlet 1). The majority of the runoff generated in this basin will sheet flow to Hazy Hollow 
Trail and gutter flow to the south then to the east to the same inlet.  The 20-foot inlet (Inlet 1) 
will intercept approximately Q5=13.7 cfs and Q100=21.8 cfs.  A storm sewer system will convey 
runoff collected in both of these inlets to the east to the proposed detention basin.  Carryover 
flow (Q5=0.6 cfs and Q100=8.4 cfs) from the 20-foot inlet will continue to travel in the gutter 
along Melting Sky to a proposed on-grade 20-foot curb inlet (Inlet 2) near Panpipe Lane.  
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Sub-basin B-7 contains approximately 2.95 acres and is located on the south side of Melting 
Sky Drive in the southern portion of the site.  Approximately Q5=5.4 cfs and Q100=11.7 cfs 
generated from this sub-basin will sheet flow to the northeast to Melting Sky and gutter flow to 
the east to a proposed 15-foot curb inlet in the low point in the road.  A combined flow from 
Periwinkle Place and Melting Sky Drive (Q5=10.0 cfs and Q100=21.3 cfs) will drain to the 15-
foot inlet.  A proposed storm sewer system will convey runoff collected in the inlet to the 
southeast to the proposed detention basin at the southeast corner of the site.

Sub-basin B-8 contains approximately 2.72 acres and is located on the east side of Periwinkle 
Place in the eastern portion of the site.  Approximately Q5=4.6 cfs and Q100=9.6 cfs generated 
from this sub-basin will sheet flow to the southwest to Periwinkle Place and gutter flow to the 
south to a proposed 15-foot curb inlet in the low point in the road.  A combined flow from 
Periwinkle Place and Melting Sky Drive (Q5=10.0 cfs and Q100=21.3 cfs) will drain to the 15-
foot inlet.  A proposed storm sewer system will convey runoff collected in the inlet to the 
southeast to the proposed detention basin at the southeast corner of the site.

The inlets and storm sewer at the low point in the intersection of Melting Sky Drive and 
Periwinkle Place have been sized for the 5-year & 100-year storm event.  In a 100-year event, a 
portion of runoff draining to Inlet #5 will overtop the crown and drain to Inlet #6.  A portion of 
runoff draining to Inlet #6 will overtop the curb and drain directly to the detention basin.  
Riprap will be installed on the inside bank of the detention basin to protect it from possible 
erosion in the event of clogging.

C Drainage Basins: Sub-basin C-1 contains approximately 4.29 acres and is located on the west 
side of Sleepy Meadows Drive in the western end of the site.  Approximately Q5=8.0 cfs and 
Q100=16.9 cfs generated from this sub-basin will sheet flow to the southeast to Sleepy 
Meadows.  A combined runoff of Q5=6.4 cfs and Q100=20.4 cfs with a portion of offsite Sub-
basin OS-2 will gutter flow to the south to a proposed 20-foot sump curb inlet (Design Point 
1A).  Q5=6.4 cfs and Q100=20.4 cfs will be intercepted by the inlet and a storm sewer system 
will convey the runoff to the east along Melting Sky to the proposed detention basin within 
Storm ‘A’.  

D Drainage Basins: The D drainage basins are located along the southern and eastern borders of 
the site.  Runoff from this area will sheet flow and channel flow to Marksheffel Road.

Sub-basin D-1 contains approximately 2.61 acres and is located on the southern portion of the 
site.  Approximately Q5=3.4 cfs and Q100=7.8 cfs generated from this sub-basin will sheet flow 
to the existing channel along the southern property line within the Cottonwood Meadows 
subdivision.  The homeowners in Cottonwood Meadows have encroached upon this channel.  
The encroachments into the existing swale have not been done collectively and the channel is 
potentially unstable.  With the Peaceful Ridge development, however, less runoff will be 
draining to this swale which will still have the capacity to carry the developed flows from the 
Peaceful Ridge site.  See capacity calculations in the Appendix of this report.  Runoff 
intercepted by this swale will channel flow to the east to the roadside 
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ditch along Marksheffel Road.  Flows will travel in a southerly direction along Marksheffel in 
the roadside ditch.  Water Quality Treatment is achieved in the rear yard areas.  Calculations 
can be found in Appendix Z (Zones D-1-a & D-1-b).

Sub-basin D-2 contains approximately 2.25 acres and consists of the backside of the single-
family lots on the east side of Periwinkle Place.  Approximately Q5=4.0 cfs and Q100=8.9 cfs 
generated from this sub-basin will sheet flow to the roadside ditch along Marksheffel Road.  
Flows will drain to the existing 7’x4’ concrete box culvert that runs under Marksheffel.  Water 
Quality Treatment is achieved in the rear yard areas.  Calculations can be found in Appendix Z 
(Zones D-2-a & D-2-b).

Sub-basin D-3 contains approximately 2.29 acres and consists of the west half of the right-of-
way for Marksheffel Road including half of the road itself and the additional 50-foot of right-
of-way that will be dedicated with the platting of Peaceful Ridge at Fountain Valley 
Subdivision.  Approximately Q5=4.4 cfs and Q100=9.8 cfs generated from this sub-basin will 
sheet flow to the roadside ditch along Marksheffel Road.  Flows will drain to the existing 7’x4’ 
concrete box culvert that runs under Marksheffel.  

There will be some offsite land disturbance related to the installation of an area inlet and 
discharging 48-inch RCP pipe at the NE corner of the site near an existing well house.  This is 
undeveloped raw land which shall otherwise remain in undeveloped condition.  The area inlet 
and discharging pipe shall be considered a PBMP installation.   The surrounding and adjacent 
terrain shall be stabilized and restored to its original condition.  Peaceful Valley Drive will be 
centered on the property line and the roadway portion will also disturb offsite areas in the very 
northeast corner of the site.  The roadway will use riprap rundowns near its intersection with 
Marksheffel Rd, and these will serve to stabilize concentrated runoff, and to direct it to, either, 
the area inlet on the north side, or south along a new modified ditch section to the existing 
concrete box culvert downstream (Design Point 9A).   

Water Quality Treatment

Water Quality Treatment will be required for the proposed development.  The proposed full-
spectrum extended detention basin will be used for permanent stormwater quality treatment.  
The required WQCV for a 40-hour drain time is 0.721 acre-feet.  The storage volume required 
for EURV detention is 1.118 acre-feet.  The storage volume for the 100-year Major Event is 
1.961 acre-feet.  

Water Quality Methodology (4-Step Process):

Step 1- Runoff reduction Practices

New construction will utilize existing and proposed grassed areas as buffers, allowing sediment to 
drop out of the storm runoff and helping to reduce runoff.  Sub-basin D-3 will contain portions of 
vegetated hillsides along with a broad meandering five-foot flat bottom channel which will provide 
some runoff reduction benefit, along with some biofiltering.  Runoff reduction calculations and IRF 
Reduction Exhibit are provided in Appendix C for Sub-basins 

lpackman
Text Box
Revise report to discuss exclusions for water quality. Reference ECM section and detail all basins that are not draining towards the pond and other methodologies that were used.
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A-0, D-1, & D-2.  IRF Reduction Analysis for this zone resulted in a treatment value of at least 
60% of the expected overall WQCV.  

Step 2- Implement BMP’s That Slowly Release The Water Quality Capture Volume

Treatment and slow release of 40 hours of the water quality capture volume (WQCV) will be 
accomplished by the implementation of the proposed private full spectrum extended detention 
basin.

Step 3 - Stabilize Drainageways

There are no major drainageways affected by the development.  No improvements to any 
downstream drainageways are required or anticipated, at this time.  The project discharges into an 
existing underground public storm sewer system.

Step 4 - Implement Site Specific & Source Control BMPs

There are no potential sources of contaminants that could be introduced to the County’s MS4 that 
will not be controlled by temporary construction BMPs.  Maintenance and sweeping of parking 
areas is recommended to limit sediment transport to new inlets, pipes and detention areas.  
Construction BMPs in the form of vehicle tracking control, concrete washout area, inlet protection, 
rock socks, and silt fences will be utilized during construction activities to protect receiving waters.

Detention Facilities

The proposed detention basin outlet structure will include two chambers: one for the 5-year and one 
for the 100-year storm event.  An orifice plate will drain the water quality portion of the basin into 
the first chamber of the outlet structure.  Approximately Q5=62.8 cfs and Q100=132.0 cfs (DP-7) 
will drain to the proposed detention basin.  Runoff released from the detention basin will be 
restricted to 1.9 cfs and 69.8 cfs for the 5-year and 100-year storm events, respectively, to limit the 
total runoff draining to Marksheffel Road at or below historic rates, and to an existing 7’x4’ 
concrete box culvert. A new area inlet will connect to an existing 48-inch culvert under Marksheffel 
Road (partially constructed at the time of this report).  With the installation of the connection to the 
existing 48-inch culvert at the northeast corner of the site, less runoff will drain to the existing 
7’x4’ concrete box culvert (Q5=30.8 cfs and Q100=79.6 cfs) than it does historically (Q5=47.5 cfs 
and Q100=123.8 cfs).  A proposed 36-inch RCP will convey runoff released from the detention basin 
to the existing 7’x4’ concrete box culvert.  If the outlet structure becomes plugged, a 75-foot-wide 
emergency spillway will convey the runoff to the roadside ditch along Marksheffel Road.  
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VI. Flood Plain Statement

According to the Federal Emergency Management Agency (FEMA), the proposed development 
does not lie within a designated floodplain.  The Floodplain Insurance Rate Map (FIRM) for El 
Paso County panel 08041C0957 G, dated December 7, 2018, was reviewed to determine any 
potential floodplain delineation.  A copy of the relevant portion of the FIRM panel is shown on 
Figure 3.  

VII. Cost Estimate and Fees

The proposed development lies within the Jimmy Camp Creek Drainage Basin.  Drainage and 
Bridge Fees have been paid with the platting of the property.  These fees were based on developed 
impervious area in El Paso County.  

The proposed development lies within the Jimmy Camp Creek Drainage Basin.  Drainage and 
Bridge Fees have been paid with the platting of the property.  These fees are based on developed 
impervious area in El Paso County.  See Table 2 (following pages) for a summary of the weighted 
Impervious Area, Drainage Basin Fee and Bridge Fee calculations.

The site lies within the Jimmy Camp Creek Drainage Basin.  The current drainage basin fee 
associated with the Jimmy Camp Creek Drainage Basin is $19,752 per impervious acre.  Peaceful 
Ridge at Fountain Valley Subdivision contains 60.14 acres of which 3.55 acres is dedicated as 
additional right-of-way for Marksheffel Road or undeveloped.  Therefore, the remaining acreage for 
calculation of fees is 56.59 acres.

VIII. Summary and Conclusions
The subject site contains approximately 60.14 acres and is located on the west side of Marksheffel 
Road just north of Fontaine Boulevard.  The property is to be developed into 255 single-family lots, 
with 3 lots being incorporated into the detention basin tract.  A small portion of runoff generated on 
the west end of the site that is not intercepted by an inlet will gutter flow to the southwest corner of 
the site in Sleepy Meadows Drive.  This runoff will gutter flow to the south to Fontaine Boulevard 
where flows will discharge to a roadside ditch.  The majority of runoff generated from the site will 
sheet flow and gutter flow to a system of curb inlets and storm sewer in Melting Sky Drive and 
Periwinkle Place.  The runoff collected in the storm sewer system will be conveyed to a proposed 
detention basin situated at the southeast corner of the site.  Runoff collected in the detention basin 
will be released at or below historic rates via a 36-inch RCP and will discharge to an existing 7’x4’ 
concrete box culvert under Marksheffel Road.  The offsite runoff to the north along with runoff 
from the north side of the site will drain to an existing 48-inch RCP culvert that will convey runoff 
to the east under Marksheffel Road.
The Developer understands that the County will not maintain this infrastructure within the public 
right of way, and that the pipe will be maintained by Peaceful Ridge Metropolitan District under 
license agreement.

Similarly, the EDB and its associated infrastructure are private and will be privately maintained 
through Peaceful Ridge Metropolitan District.



TABLE 1

PEACEFUL RIDGE AT FOUNTAIN VALLEY SUBDIVISION

PUBLIC STORM IMPROVEMENTS

Date: 11-23-2021

By: MJK

PIPES

Description 3D Length - To Inside Edges Unit Cost Total Cost

18 inch Concrete Pipe Totals: 1733.18 $65.00 $112,656.70

24 inch Concrete Pipe Totals: 747.38 $78.00 $58,295.64

36 inch Concrete Pipe Totals: 642.02 $120.00 $77,042.40

42 inch Concrete Pipe Totals: 257.33 $160.00 $41,172.80

30 x 19 inch Concrete Horizontal Elliptical Culvert Totals: 4.28 $97.00 $415.16

53 x 34 inch Concrete Horizontal Elliptical Culvert Totals: 78.84 $220.00 $17,344.80

$306,927.50

INLETS

Name Description Length Unit Cost Total Cost

1A Type 'R' Inlet 20 Estimated Value per foot $500.00 $10,000.00

1 Type 'R' Inlet 20 Estimated Value per foot $500.00 $10,000.00

2 Type 'R' Inlet 20 Estimated Value per foot $500.00 $10,000.00

3 Type 'R' Inlet 15 Estimated Value per foot $500.00 $7,500.00

4 Type 'R' Inlet 25 Estimated Value per foot $500.00 $12,500.00

5 Type 'R' Inlet 20 Estimated Value per foot $500.00 $10,000.00

6 Type 'R' Inlet 15 Estimated Value per foot $500.00 $7,500.00

7 Type 'R' Inlet 15 Estimated Value per foot $500.00 $7,500.00

8 Type 'R' Inlet 20 Estimated Value per foot $500.00 $10,000.00

9 Type 'D' Inlet 3X5 Estimated Value per foot $6,500.00 $6,500.00

$91,500.00

MANHOLES

Name Description Ea Unit Cost Total Cost

MH-1A 4' Dia Storm MH 1 EPC Values $6,395.00 $6,395.00

MH-1 5' Dia Storm MH 1 EPC Values $6,395.00 $6,395.00

MH-2 5' Dia Storm MH 1 EPC Values $6,395.00 $6,395.00

MH-3 5' Dia Storm MH 1 EPC Values $6,395.00 $6,395.00

MH-4A 5' Dia Storm MH 1 EPC Values $6,395.00 $6,395.00

MH-4B 5' Dia Storm MH 1 EPC Values $6,395.00 $6,395.00

MH-5 6' Dia Storm MH (NO CONE) 1 EPC Values $11,627.00 $11,627.00

MH-6 6' Dia Storm MH (NO CONE) 1 EPC Values $11,627.00 $11,627.00

MH-7 5' Dia Storm MH 1 EPC Values $6,395.00 $6,395.00

MH-10 6' Dia Storm MH (NO CONE) 1 EPC Values $11,627.00 $11,627.00

$79,646.00

FES Ea Unit Cost

87 42" 1 $960.00 $960.00

F.E.S. 36" 1 $720.00 $720.00

$1,680.00

MISC Count Unit Type

na Rock Check Dams 2 each $350.00 $700.00

29 Wingwalls 12 cu yd $650.00 $7,800.00

29 Apron 8 cu yd $650.00 $5,200.00

A-A Channel A-A 6500 LS $6,500.00 $6,500.00

NA Riprap 475 cy $75.00 $35,625.00

$20,200.00

GRAND TOTAL: $414,953.50

lpackman
Text Box
Include a cost estimate for EDB construction.



Table 2
Peaceful Ridge Subdivision

Drainage Basin and Bridge Fees

21031 Peaceful Ridge - Drainage Fees.xlsx    Drainage and Bridge Fee
Date Printed:  9/7/2022

Kiowa Engineering Corporation
Project No. 21031

Impervious Area and Drainage Basin & Bridge Fee Calculation
Jimmy Camp Creek Drainage Basin

Total Lots = 255 lots
Total Development Area = 60.140 ac

Total Undeveloped Acres = 3.550 ac
Total Developed Area = 56.59 ac

Building/Patio/Drive Per Lot = 2,000 sf
Total Building/Patio/Drive Area = 11.708 ac

Total Street/Sidewalk Area = 13.341 ac
Total Impervious Area = 25.049 ac

% Impervious Area = 44.26 %

Jimmy Camp Creek Drainage Basin

Drainage Basin Fee and Bridge Fee Calculations

Drainage Basin Fee = $21,134 / ac Drainage Basin Fee = $ 529,385.33
Bridge Fee = $989 / ac Bridge Fee = $ 24,773.45

Drainage Basin Bridge

Total Fees Due for the Glen at Widefield Filing No. 10 $529,385.33 $ 24,773.45

lpackman
Text Box
Update this page to identify fees that were paid. Break it down based on impervious values.

Daniel Torres
Highlight



FIGURE 1
VICINITY MAP

PEACEFUL RIDGE at
FOUNTAIN VALLEY SUBDIVISION
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

43 Kim loam, 1 to 8 percent slopes 56.2 90.2%

56 Nelson-Tassel fine sandy 
loams, 3 to 18 percent slopes

0.6 1.0%

75 Razor-Midway complex 3.8 6.1%

86 Stoneham sandy loam, 3 to 8 
percent slopes

1.7 2.7%

Totals for Area of Interest 62.3 100.0%

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

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

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

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

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

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

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

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

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

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

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

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report

12



El Paso County Area, Colorado

43—Kim loam, 1 to 8 percent slopes

Map Unit Setting
National map unit symbol: 368k
Elevation: 5,300 to 5,600 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Kim and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kim

Setting
Landform: Fans, hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous loamy alluvium

Typical profile
A - 0 to 6 inches: loam
C - 6 to 60 inches: loam

Properties and qualities
Slope: 1 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 20 percent
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R069XY006CO - Loamy Plains, LRU's A and B 10-14 Inches, P.Z.
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Custom Soil Resource Report
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Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

56—Nelson-Tassel fine sandy loams, 3 to 18 percent slopes

Map Unit Setting
National map unit symbol: 3690
Elevation: 5,600 to 6,400 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Nelson and similar soils: 55 percent
Tassel and similar soils: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nelson

Setting
Landform: Hills
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous residuum weathered from interbedded sedimentary 

rock

Typical profile
A - 0 to 5 inches: fine sandy loam
Ck - 5 to 23 inches: fine sandy loam
Cr - 23 to 27 inches: weathered bedrock

Properties and qualities
Slope: 3 to 12 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.8 inches)

Custom Soil Resource Report
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Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: R067BY045CO - Shaly Plains
Other vegetative classification: SHALY PLAINS (069AY046CO)
Hydric soil rating: No

Description of Tassel

Setting
Landform: Hills
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous slope alluvium over residuum weathered from 

sandstone

Typical profile
A - 0 to 4 inches: fine sandy loam
C - 4 to 10 inches: fine sandy loam
Cr - 10 to 14 inches: weathered bedrock

Properties and qualities
Slope: 3 to 18 percent
Depth to restrictive feature: 6 to 20 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Available water supply, 0 to 60 inches: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: R067BY045CO - Shaly Plains
Other vegetative classification: SHALY PLAINS (069AY046CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 4 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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75—Razor-Midway complex

Map Unit Setting
National map unit symbol: 369p
Elevation: 5,300 to 6,100 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Razor and similar soils: 60 percent
Midway and similar soils: 35 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Razor

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Clayey slope alluvium over residuum weathered from shale

Typical profile
A - 0 to 4 inches: stony clay loam
Bw - 4 to 22 inches: cobbly clay loam
Bk - 22 to 29 inches: cobbly clay
Cr - 29 to 33 inches: weathered bedrock

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 5 percent
Maximum salinity: Moderately saline to strongly saline (8.0 to 16.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water supply, 0 to 60 inches: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): 6e
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Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R069XY047CO - Alkaline Plains LRU's A and B
Other vegetative classification: ALKALINE PLAINS (069AY047CO)
Hydric soil rating: No

Description of Midway

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Slope alluvium over residuum weathered from shale

Typical profile
A - 0 to 4 inches: clay loam
C - 4 to 13 inches: clay
Cr - 13 to 17 inches: weathered bedrock

Properties and qualities
Slope: 3 to 25 percent
Depth to restrictive feature: 6 to 20 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 15 percent
Maximum salinity: Very slightly saline to moderately saline (2.0 to 8.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water supply, 0 to 60 inches: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R069XY046CO - Shaly Plains LRU's A and B
Other vegetative classification: SHALY PLAINS (069AY045CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 4 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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86—Stoneham sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 36b2
Elevation: 5,100 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Stoneham and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Stoneham

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous loamy alluvium

Typical profile
A - 0 to 4 inches: sandy loam
Bt - 4 to 8 inches: sandy clay loam
Btk - 8 to 11 inches: sandy clay loam
Ck - 11 to 60 inches: loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R067BY024CO - Sandy Plains

Custom Soil Resource Report
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Other vegetative classification: SANDY PLAINS (069AY026CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 4 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes
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Hydrologic Calculations 
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Time of Concentration 

Runoff Calculations 

















P
ea

ce
fu

l R
id

ge
 a

t 
Fo

un
ta

in
 V

al
le

y 
S

ub
di

vi
si

on
Ex

is
tin

g 
C

on
di

tio
n

Ti
m

e 
of

 C
on

ce
nt

ra
tio

n 
C

al
cu

la
tio

n
R

un
 C

oe
f.

O
'la

nd
 1

C
ha

n.
 1

C
ha

n.
 2

O
'la

nd
 1

C
ha

n.
 1

C
ha

n.
 2

(5
-y

ea
r)

O
'la

nd
 1

C
ha

n.
 1

C
ha

n.
 2

O
'la

nd
 1

C
ha

n.
 1

C
ha

n.
 2

E
-1

7.
1 

%
5.

0 
%

1.
6 

%
1,

00
0 

lf
1,

10
0 

lf
37

5 
lf

0.
26

5.
0 

ft
/s

ec
4.

0 
ft

/s
ec

25
.9

 m
in

.
3.

7 
m

in
.

1.
6 

m
in

.
31

.1
 m

in
.

E
-1

E
-2

6.
2 

%
4.

8 
%

1.
5 

%
1,

00
0 

lf
1,

10
0 

lf
26

0 
lf

0.
25

5.
0 

ft
/s

ec
4.

0 
ft

/s
ec

27
.4

 m
in

.
3.

7 
m

in
.

1.
1 

m
in

.
32

.1
 m

in
.

E
-2

O
S

-1
8.

2 
%

5.
6 

%
1,

00
0 

lf
70

0 
lf

0.
28

6.
0 

ft
/s

ec
24

.1
 m

in
.

1.
9 

m
in

.
26

.0
 m

in
.

O
S

-1

O
S

-2
4.

7 
%

5.
5 

%
60

0 
lf

40
0 

lf
0.

28
5.

0 
ft

/s
ec

22
.4

 m
in

.
1.

3 
m

in
.

23
.8

 m
in

.
O

S
-2

O
S

-3
10

.0
 %

0.
7 

%
40

0 
lf

2,
00

0 
lf

0.
33

2.
5 

ft
/s

ec
13

.4
 m

in
.

13
.3

 m
in

.
26

.7
 m

in
.

O
S

-3

O
S

-4
10

.0
 %

0.
7 

%
40

0 
lf

1,
56

0 
lf

0.
51

2.
5 

ft
/s

ec
10

.2
 m

in
.

10
.4

 m
in

.
20

.6
 m

in
.

O
S

-4

D
P

-1
7.

1 
%

5.
0 

%
1.

6 
%

1,
00

0 
lf

1,
10

0 
lf

37
5 

lf
0.

28
5.

0 
ft

/s
ec

4.
0 

ft
/s

ec
25

.2
 m

in
.

3.
7 

m
in

.
1.

6 
m

in
.

30
.5

 m
in

.
D

P
-1

D
P

-2
4.

7 
%

5.
5 

%
3.

7 
%

60
0 

lf
40

0 
lf

1,
90

0 
lf

0.
25

3.
5 

ft
/s

ec
5.

0 
ft

/s
ec

23
.3

 m
in

.
1.

9 
m

in
.

6.
3 

m
in

.
31

.5
 m

in
.

D
P

-2

 
E

qu
at

io
ns

:

T
im

e 
of

 C
on

ce
nt

ra
ti

on
 (

O
ve

rl
an

d)
 =

 1
.8

7(
1.

1-
C

 5
)L

 0.
5  S

 -0
.3

33
V

el
oc

it
y 

(R
oa

d)
 =

 1
0(

10
 (0

.5
lo

g 
S

 +
0.

3)
 )

C
5 

=
 R

un
of

f 
co

ef
fi

ci
en

t f
or

 f
iv

e-
ye

ar
 f

lo
w

S 
=

 S
lo

pe
 o

f 
fl

ow
 p

at
h 

in
 p

er
ce

nt

L
 =

 L
en

gt
h 

of
 o

ve
rl

an
d 

fl
ow

 in
 f

ee
t

V
el

oc
it

y 
(C

ha
nn

el
) 

=
 (

1.
49

/n
)R

n2/
3  S

1/
2

S 
=

 S
lo

pe
 o

f 
fl

ow
 p

at
h 

in
 p

er
ce

nt
Sl

op
e 

(S
) 

=
 S

lo
pe

 o
f 

th
e 

ch
an

ne
l

n 
=

 M
an

ni
ng

's
 n

um
be

r
R

n 
=

 H
yd

ra
ul

ic
 R

ad
iu

s 
(R

ey
no

ld
's

 N
um

be
r)

T
c

B
as

in
B

as
in

T
c

S
lo

pe
L

en
gt

h
V

el
oc

it
y

2
1

0
3

1
 R

at
io

na
l B

oo
k.

xl
s 

   
Tc

-E
xi

st
in

g
D

at
e 

P
re

pa
re

d:
  9

/
2

4
/

2
0

2
1

K
io

w
a 

En
gi

ne
er

in
g 

C
or

po
ra

tio
n

P
ro

je
ct

 N
o.

 2
1

0
3

1



P
ea

ce
fu

l R
id

ge
 a

t 
Fo

un
ta

in
 V

al
le

y 
S

ub
di

vi
si

on
D

ev
el

op
ed

 T
im

e 
of

 C
on

ce
nt

ra
tio

n 
C

al
cu

la
tio

n

R
un

 C
oe

f.
O

'la
nd

 1
C

ha
n.

 1
C

ha
n.

 2
O

'la
nd

 1
C

ha
n.

 1
C

ha
n.

 2
(5

-y
ea

r)
O

'la
nd

 1
C

ha
n.

 1
C

ha
n.

 2
O

'la
nd

 1
C

ha
n.

 1
C

ha
n.

 2

A
-0

4.
0 

%
5.

0 
%

25
 lf

25
 lf

0.
25

4.
4 

ft
/s

ec
5.

0 
m

in
.

0.
1 

m
in

.
5.

1 
m

in
.

A
-0

A
-1

4.
0 

%
5.

0 
%

10
0 

lf
1,

80
0 

lf
0.

52
4.

4 
ft

/s
ec

6.
8 

m
in

.
6.

8 
m

in
.

13
.7

 m
in

.
A

-1

A
-2

4.
0 

%
5.

0 
%

90
 lf

1,
64

5 
lf

0.
52

4.
4 

ft
/s

ec
6.

5 
m

in
.

6.
2 

m
in

.
12

.7
 m

in
.

A
-2

B
-1

4.
0 

%
5.

0 
%

10
0 

lf
1,

06
0 

lf
0.

51
4.

4 
ft

/s
ec

7.
0 

m
in

.
4.

0 
m

in
.

11
.0

 m
in

.
B

-1

B
-2

5.
0 

%
4.

5 
%

1.
4 

%
18

5 
lf

28
0 

lf
50

0 
lf

0.
51

4.
3 

ft
/s

ec
2.

3 
ft

/s
ec

8.
8 

m
in

.
1.

1 
m

in
.

3.
6 

m
in

.
13

.5
 m

in
.

B
-2

B
-3

5.
0 

%
5.

0 
%

2.
8 

%
30

0 
lf

27
0 

lf
97

0 
lf

0.
51

3.
3 

ft
/s

ec
3.

3 
ft

/s
ec

11
.2

 m
in

.
1.

4 
m

in
.

4.
9 

m
in

.
17

.4
 m

in
.

B
-3

B
-4

7.
0 

%
2.

2 
%

4.
2 

%
20

0 
lf

50
0 

lf
28

0 
lf

0.
51

2.
8 

ft
/s

ec
4.

1 
ft

/s
ec

8.
2 

m
in

.
3.

0 
m

in
.

1.
1 

m
in

.
12

.3
 m

in
.

B
-4

B
-5

5.
0 

%
2.

8 
%

30
0 

lf
85

0 
lf

0.
51

3.
3 

ft
/s

ec
11

.2
 m

in
.

4.
3 

m
in

.
15

.5
 m

in
.

B
-5

B
-6

5.
0 

%
3.

8 
%

10
0 

lf
1,

05
0 

lf
0.

51
3.

8 
ft

/s
ec

6.
5 

m
in

.
4.

6 
m

in
.

11
.1

 m
in

.
B

-6
B

-7
6.

0 
%

4.
2 

%
80

 lf
1,

40
0 

lf
0.

53
4.

1 
ft

/s
ec

5.
2 

m
in

.
5.

7 
m

in
.

10
.9

 m
in

.
B

-7
B

-8
4.

0 
%

1.
4 

%
60

 lf
1,

10
0 

lf
0.

53
2.

3 
ft

/s
ec

5.
2 

m
in

.
8.

0 
m

in
.

13
.2

 m
in

.
B

-8
C

-1
4.

0 
%

3.
2 

%
10

0 
lf

1,
25

0 
lf

0.
51

3.
6 

ft
/s

ec
7.

0 
m

in
.

5.
8 

m
in

.
12

.7
 m

in
.

C
-1

D
-1

6.
0 

%
4.

0 
%

80
 lf

1,
52

5 
lf

0.
39

3.
0 

ft
/s

ec
6.

5 
m

in
.

8.
5 

m
in

.
15

.0
 m

in
.

D
-1

D
-2

5.
0 

%
85

 lf
0.

39
7.

2 
m

in
.

7.
2 

m
in

.
D

-2
D

-3
2.

0 
%

50
0 

lf
0.

37
2.

2 
ft

/s
ec

3.
8 

m
in

.
5.

0 
m

in
.

D
-3

O
S

-1
8.

2 
%

5.
6 

%
1,

00
0 

lf
70

0 
lf

0.
28

6.
0 

ft
/s

ec
24

.1
 m

in
.

1.
9 

m
in

.
26

.0
 m

in
.

O
S

-1
O

S
-2

4.
7 

%
5.

5 
%

60
0 

lf
40

0 
lf

0.
28

5.
0 

ft
/s

ec
22

.4
 m

in
.

1.
3 

m
in

.
23

.8
 m

in
.

O
S

-2
O

S
-3

10
.0

 %
0.

7 
%

40
0 

lf
2,

00
0 

lf
0.

33
2.

5 
ft

/s
ec

13
.4

 m
in

.
13

.3
 m

in
.

26
.7

 m
in

.
O

S
-3

O
S

-4
10

.0
 %

0.
7 

%
40

0 
lf

1,
56

0 
lf

0.
28

2.
5 

ft
/s

ec
14

.2
 m

in
.

10
.4

 m
in

.
24

.6
 m

in
.

O
S

-4
D

P
-1

*
3.

2 
%

70
 lf

0.
08

3.
6 

ft
/s

ec
23

.8
 m

in
.

0.
3 

m
in

.
24

.1
 m

in
.

D
P

-1
*

D
P

-2
5.

0 
%

3.
8 

%
4.

2 
%

10
0 

lf
1,

05
0 

lf
29

0 
lf

0.
51

3.
8 

ft
/s

ec
4.

1 
ft

/s
ec

6.
5 

m
in

.
4.

6 
m

in
.

1.
2 

m
in

.
12

.2
 m

in
.

D
P

-2
D

P
-3

5.
0 

%
3.

8 
%

4.
2 

%
10

0 
lf

1,
05

0 
lf

77
0 

lf
0.

51
3.

8 
ft

/s
ec

4.
1 

ft
/s

ec
6.

5 
m

in
.

4.
6 

m
in

.
3.

1 
m

in
.

14
.2

 m
in

.
D

P
-3

D
P

-4
5.

0 
%

3.
8 

%
4.

2 
%

10
0 

lf
1,

05
0 

lf
1,

12
0 

lf
0.

51
3.

8 
ft

/s
ec

4.
1 

ft
/s

ec
6.

5 
m

in
.

4.
6 

m
in

.
4.

6 
m

in
.

15
.6

 m
in

.
D

P
-4

D
P

-5
4.

0 
%

5.
0 

%
1.

4 
%

10
0 

lf
1,

06
0 

lf
70

0 
lf

0.
51

4.
4 

ft
/s

ec
2.

3 
ft

/s
ec

7.
0 

m
in

.
4.

0 
m

in
.

5.
1 

m
in

.
16

.0
 m

in
.

D
P

-5
D

P
-6

4.
0 

%
5.

0 
%

1.
4 

%
10

0 
lf

1,
06

0 
lf

70
0 

lf
0.

33
4.

4 
ft

/s
ec

2.
3 

ft
/s

ec
9.

1 
m

in
.

4.
0 

m
in

.
5.

1 
m

in
.

18
.2

 m
in

.
D

P
-6

D
P

-7
**

2.
0 

%
70

 lf
0.

38
5.

0 
ft

/s
ec

18
.2

 m
in

.
0.

2 
m

in
.

18
.4

 m
in

.
D

P
-7

**
D

P
-8

10
.0

 %
0.

7 
%

40
0 

lf
2,

00
0 

lf
0.

32
2.

5 
ft

/s
ec

13
.6

 m
in

.
13

.3
 m

in
.

26
.9

 m
in

.
D

P
-8

D
P

-8
a

8.
2 

%
5.

6 
%

1,
00

0 
lf

70
0 

lf
0.

31
6.

0 
ft

/s
ec

23
.2

 m
in

.
1.

9 
m

in
.

25
.1

 m
in

.
D

P
-8

a
D

P
-9

a
4.

0 
%

5.
0 

%
1.

2 
%

90
 lf

1,
64

5 
lf

40
0 

lf
0.

77
4.

4 
ft

/s
ec

2.
0 

ft
/s

ec
3.

7 
m

in
.

6.
2 

m
in

.
3.

3 
m

in
.

13
.3

 m
in

.
D

P
-9

a
 

E
qu

at
io

ns
:

T
im

e 
of

 C
on

ce
nt

ra
ti

on
 (

O
ve

rl
an

d)
 =

 1
.8

7(
1.

1-
C

 5)
L

 0.
5  S

 -0
.3

33
V

el
oc

it
y 

(R
oa

d)
 =

 1
0(

10
 (0

.5
lo

g 
S

 +
0.

3)
 )

C
5 

=
 R

un
of

f 
co

ef
fi

ci
en

t f
or

 f
iv

e-
ye

ar
 f

lo
w

S
 =

 S
lo

pe
 o

f 
fl

ow
 p

at
h 

in
 p

er
ce

nt

L
 =

 L
en

gt
h 

of
 o

ve
rl

an
d 

fl
ow

 in
 f

ee
t

V
el

oc
it

y 
(C

ha
nn

el
) 

=
 (

1.
49

/n
)R

n2/
3  S

1/
2

S
 =

 S
lo

pe
 o

f 
fl

ow
 p

at
h 

in
 p

er
ce

nt
S

lo
pe

 (
S

) 
=

 S
lo

pe
 o

f 
th

e 
ch

an
ne

l

n 
=

 M
an

ni
ng

's
 n

um
be

r

R
n 

=
 H

yd
ra

ul
ic

 R
ad

iu
s 

(R
ey

no
ld

's
 N

um
be

r)

*T
im

e 
of

 C
on

ce
nt

ra
ti

on
 f

or
 B

as
in

 O
S

-2
 p

lu
s 

ad
di

ti
on

al
 c

ur
b 

&
 g

ut
te

r 
fl

ow

**
T

im
e 

of
 C

on
ce

nt
ra

ti
on

 f
or

 D
P

-6
 p

lu
s 

pi
pe

 f
lo

w

T
c

B
as

in
B

as
in

T
c

S
lo

pe
L

en
gt

h
V

el
oc

it
y

2
1

0
3

1
 R

at
io

na
l B

oo
k.

xl
s 

   
Tc

-D
ev

el
op

ed
D

at
e 

P
re

pa
re

d:
  9

/
2

4
/

2
0

2
1

K
io

w
a 

En
gi

ne
er

in
g 

C
or

po
ra

tio
n

P
ro

je
ct

 N
o.

 2
1

0
3

1



P
ea

ce
fu

l R
id

ge
 a

t 
Fo

un
ta

in
 V

al
le

y 
S

ub
di

vi
si

on
Ex

is
tin

g 
C

on
di

tio
n

R
un

of
f C

al
cu

la
tio

n

C
on

tr
ib

u
ti

n
g

T
im

e 
of

B
as

in
s

A
re

a
C

5
C

10
0

C
on

ce
nt

ra
ti

on
i 5

i 1
00

Q
5

Q
10

0

E
-1

27
.7

6 
ac

0.
26

0.
37

31
.1

 m
in

.
2.

3 
in

/h
r

4.
0 

in
/h

r
16

.4
 c

fs
41

.5
 c

fs
E

-1

E
-2

33
.3

4 
ac

0.
25

0.
35

32
.1

 m
in

.
2.

2 
in

/h
r

4.
0 

in
/h

r
18

.6
 c

fs
46

.3
 c

fs
E

-2

O
S

-1
32

.6
0 

ac
0.

28
0.

42
26

.0
 m

in
.

2.
5 

in
/h

r
4.

5 
in

/h
r

23
.0

 c
fs

61
.4

 c
fs

O
S

-1

O
S

-2
3.

05
 a

c
0.

28
0.

42
23

.8
 m

in
.

2.
6 

in
/h

r
4.

7 
in

/h
r

2.
3 

cf
s

6.
0 

cf
s

O
S

-2

O
S

-3
13

.5
0 

ac
0.

33
0.

48
26

.7
 m

in
.

2.
5 

in
/h

r
4.

4 
in

/h
r

11
.1

 c
fs

28
.6

 c
fs

O
S

-3

O
S

-4
9.

38
 a

c
0.

28
0.

42
24

.6
 m

in
.

2.
6 

in
/h

r
4.

6 
in

/h
r

6.
8 

cf
s

18
.2

 c
fs

O
S

-4

D
P

-1
E

-1
, O

S
-1

 &
 O

S
-3

73
.8

6 
ac

0.
28

0.
41

30
.5

 m
in

.
2.

3 
in

/h
r

4.
1 

in
/h

r
47

.5
 c

fs
12

3.
8 

cf
s

D
P

-1

D
P

-2
E

-2
 &

 O
S

-2
36

.3
9 

ac
0.

25
0.

35
31

.5
 m

in
.

2.
3 

in
/h

r
4.

0 
in

/h
r

20
.5

 c
fs

51
.1

 c
fs

D
P

-2

E
qu

at
io

ns
:

Q
 =

 C
iA

i 5
=

54
.6

/(
T

c0.
83

+
6.

72
)

Q
 =

 P
ea

k 
R

un
of

f 
R

at
e,

 in
 c

ub
ic

 f
ee

t p
er

 s
ec

on
d 

(c
fs

i 1
00

=
75

/(
(1

0+
T

c)
0.

78
6 )

C
 =

 R
un

of
f 

co
ef

fi
ci

en
t r

ep
re

se
nt

in
g 

a 
ra

ti
on

 o
f 

pe
ak

 r
un

of
f 

ra
te

 to
 a

ve
ra

ge
 r

ai
nf

a
i 5

=
A

ve
ra

ge
 5

-y
ea

r 
R

ai
na

fa
ll

 I
nt

en
si

ty
 in

 in
ch

es
 p

er
 h

ou
in

te
ns

it
y 

fo
r 

a 
du

ra
ti

on
 e

qu
al

 to
 th

e 
ru

no
ff

 ti
m

e 
of

 c
on

ce
nt

ra
ti

on
i 1

00
=

A
ve

ra
ge

 1
00

-y
ea

r 
R

ai
nf

al
l I

nt
en

si
ty

 in
 in

ch
es

 p
er

 h
ou

i =
 a

ve
ra

ge
 r

ai
nf

al
l i

nt
en

si
ty

 in
 in

ch
es

 p
er

 h
ou

T
c=

T
im

e 
of

 C
on

ce
nt

ra
ti

on
A

 =
 D

ra
in

ag
e 

ar
ea

 in
 a

cr
es

B
as

in
 / 

D
es

ig
n

 
P

oi
n

t
B

as
in

 / 
D

es
ig

n
 

P
oi

n
t

R
u

n
of

f
R

ai
nf

al
l I

nt
en

si
ty

2
1

0
3

1
 R

at
io

na
l B

oo
k.

xl
s 

   
R

un
of

f-E
xi

st
in

g
D

at
e 

P
re

pa
re

d:
 9

/
2

4
/

2
0

2
1

K
io

w
a 

En
gi

ne
er

in
g 

C
or

po
ra

tio
n

P
ro

je
ct

 N
o.

 2
1

0
3

1



P
ea

ce
fu

l R
id

ge
 a

t 
Fo

un
ta

in
 V

al
le

y 
S

ub
di

vi
si

on
D

ev
el

op
ed

 R
un

of
f 

C
al

cu
la

ti
on

C
on

tr
ib

ut
in

g
T

im
e 

of

B
as

in
s

A
re

a
C

5
C

10
0

C
on

ce
nt

ra
tio

n
i 5

i 1
00

Q
5

Q
10

0

A
-0

A
-0

2.
07

 a
c

0.
25

0.
35

5.
1 

m
in

.
5.

2 
in

/h
r

8.
9 

in
/h

r
2.

7 
cf

s
6.

4 
cf

s
A

-0

A
-1

A
-1

3.
18

 a
c

0.
52

0.
62

13
.7

 m
in

.
3.

5 
in

/h
r

6.
2 

in
/h

r
5.

8 
cf

s
12

.3
 c

fs
A

-1

A
-2

A
-2

3.
41

 a
c

0.
52

0.
62

12
.7

 m
in

.
3.

6 
in

/h
r

6.
4 

in
/h

r
6.

5 
cf

s
13

.6
 c

fs
A

-2

B
-1

B
-1

6.
51

 a
c

0.
51

0.
61

11
.0

 m
in

.
3.

9 
in

/h
r

6.
9 

in
/h

r
12

.9
 c

fs
27

.2
 c

fs
B

-1

B
-2

B
-2

4.
89

 a
c

0.
51

0.
61

13
.5

 m
in

.
3.

5 
in

/h
r

6.
3 

in
/h

r
8.

8 
cf

s
18

.7
 c

fs
B

-2

B
-3

B
-3

5.
19

 a
c

0.
51

0.
61

17
.4

 m
in

.
3.

1 
in

/h
r

5.
6 

in
/h

r
8.

3 
cf

s
17

.6
 c

fs
B

-3

B
-4

B
-4

4.
73

 a
c

0.
51

0.
61

12
.3

 m
in

.
3.

7 
in

/h
r

6.
5 

in
/h

r
8.

9 
cf

s
18

.9
 c

fs
B

-4

B
-5

B
-5

6.
09

 a
c

0.
51

0.
61

15
.5

 m
in

.
3.

3 
in

/h
r

5.
9 

in
/h

r
10

.3
 c

fs
21

.9
 c

fs
B

-5

B
-6

B
-6

7.
25

 a
c

0.
51

0.
61

11
.1

 m
in

.
3.

9 
in

/h
r

6.
8 

in
/h

r
14

.3
 c

fs
30

.2
 c

fs
B

-6

B
-7

B
-7

2.
95

 a
c

0.
48

0.
59

11
.4

 m
in

.
3.

8 
in

/h
r

6.
8 

in
/h

r
5.

4 
cf

s
11

.7
 c

fs
B

-7

B
-8

B
-8

2.
72

 a
c

0.
48

0.
59

13
.6

 m
in

.
3.

5 
in

/h
r

6.
3 

in
/h

r
4.

6 
cf

s
10

.0
 c

fs
B

-8

C
-1

C
-1

4.
29

 a
c

0.
51

0.
61

12
.7

 m
in

.
3.

6 
in

/h
r

6.
4 

in
/h

r
8.

0 
cf

s
16

.9
 c

fs
C

-1

D
-1

D
-1

2.
61

 a
c

0.
39

0.
50

15
.0

 m
in

.
3.

4 
in

/h
r

6.
0 

in
/h

r
3.

4 
cf

s
7.

8 
cf

s
D

-1

D
-2

D
-2

 
2.

22
 a

c
0.

39
0.

50
7.

2 
m

in
.

4.
6 

in
/h

r
8.

0 
in

/h
r

4.
0 

cf
s

8.
9 

cf
s

D
-2

D
-3

D
-3

2.
29

 a
c

0.
37

0.
48

5.
0 

m
in

.
5.

2 
in

/h
r

8.
9 

in
/h

r
4.

4 
cf

s
9.

8 
cf

s
D

-3

O
S

-1
O

S
-1

32
.6

0 
ac

0.
28

0.
42

26
.0

 m
in

.
2.

5 
in

/h
r

4.
5 

in
/h

r
23

.0
 c

fs
61

.4
 c

fs
O

S
-1

O
S

-2
3.

05
 A

cr
es

 is
 tr

ib
ut

ar
y 

to
 C

-1
3.

05
 a

c
0.

28
0.

42
23

.8
 m

in
.

2.
6 

in
/h

r
4.

7 
in

/h
r

2.
3 

cf
s

6.
0 

cf
s

O
S

-2

O
S

-3
O

S
-3

13
.5

0 
ac

0.
33

0.
48

26
.7

 m
in

.
2.

5 
in

/h
r

4.
4 

in
/h

r
11

.1
 c

fs
28

.6
 c

fs
O

S
-3

O
S

-4
O

S
-4

9.
38

 a
c

0.
28

0.
42

24
.1

 m
in

.
2.

6 
in

/h
r

4.
7 

in
/h

r
6.

9 
cf

s
18

.4
 c

fs
O

S
-4

D
P

-1
a

O
S

-2
 &

 C
-1

7.
34

 a
c

0.
41

0.
53

24
.1

 m
in

.
2.

6 
in

/h
r

4.
7 

in
/h

r
8.

0 
cf

s
18

.2
 c

fs
D

P
-1

a

D
P

-1
O

S
-2

 &
 C

-1
, B

6
14

.5
9 

ac
0.

46
0.

57
25

.3
 m

in
.

2.
6 

in
/h

r
4.

6 
in

/h
r

17
.3

 c
fs

37
.9

 c
fs

D
P

-1

D
P

-2
B

-5
, B

-6
13

.3
4 

ac
0.

51
0.

61
12

.2
 m

in
.

3.
7 

in
/h

r
6.

6 
in

/h
r

25
.3

 c
fs

53
.4

 c
fs

D
P

-2

D
P

-3
B

-4
, B

-5
, B

-6
18

.0
7 

ac
0.

51
0.

61
14

.2
 m

in
.

3.
5 

in
/h

r
6.

1 
in

/h
r

31
.9

 c
fs

67
.6

 c
fs

D
P

-3

D
P

-4
B

-3
, B

-4
, B

-5
, B

-6
23

.2
6 

ac
0.

51
0.

61
15

.6
 m

in
.

3.
3 

in
/h

r
5.

9 
in

/h
r

39
.3

 c
fs

83
.2

 c
fs

D
P

-4

D
P

-5
A

-1
, A

-2
, B

-1
 &

 B
-2

17
.9

9 
ac

0.
51

0.
61

16
.0

 m
in

.
3.

3 
in

/h
r

5.
8 

in
/h

r
30

.0
 c

fs
63

.6
 c

fs
D

P
-5

D
P

-6
A

-1
,A

-2
, A

ll 
B

 B
as

in
s 

+
 O

S
-2

 &
 C

-1
54

.2
6 

ac
0.

33
0.

39
18

.2
 m

in
.

3.
1 

in
/h

r
5.

4 
in

/h
r

54
.1

 c
fs

11
4.

9 
cf

s
D

P
-6

D
P

-7
A

-1
,A

-2
, A

ll 
B

 B
as

in
s 

+
 O

S
-2

 &
 C

-1
54

.2
6 

ac
0.

38
0.

45
18

.4
 m

in
.

3.
0 

in
/h

r
5.

4 
in

/h
r

62
.8

 c
fs

13
2.

0 
cf

s
D

P
-7

D
P

-8
A

-0
, O

S
-1

, &
 O

S
-3

48
.1

7 
ac

0.
32

0.
46

26
.9

 m
in

.
2.

5 
in

/h
r

4.
4 

in
/h

r
38

.1
 c

fs
97

.5
 c

fs
D

P
-8

D
P

-8
a

A
-0

 &
 O

S
-1

34
.6

7 
ac

0.
31

0.
45

25
.1

 m
in

.
2.

6 
in

/h
r

4.
6 

in
/h

r
27

.6
 c

fs
71

.4
 c

fs
D

P
-8

a

D
P

-9
a

D
-2

, D
-3

4.
51

 a
c

0.
77

0.
96

13
.3

 m
in

.
3.

6 
in

/h
r

6.
3 

in
/h

r
12

.4
 c

fs
27

.3
 c

fs
D

P
-9

a

D
P

-9
*

A
ll 

ex
ce

pt
 A

-0
, D

-1
, O

S
-1

, O
S

-3
58

.7
7 

ac
 

32
.3

 c
fs

82
.6

 c
fs

D
P

-9
*

E
qu

at
io

ns
:

Q
 =

 C
iA

i 5
=

54
.6

/(
T

c0.
83

+
6.

72
)

Q
 =

 P
ea

k 
R

un
of

f 
R

at
e,

 in
 c

ub
ic

 f
ee

t p
er

 s
ec

on
d 

(c
fs

)
i 1

00
=

75
/(

(1
0+

T
c)

0.
78

6 )
C

 =
 R

un
of

f 
co

ef
fi

ci
en

t 
re

pr
es

en
ti

ng
 a

 r
at

io
n 

of
 p

ea
k 

ru
no

ff
 r

at
e 

to
 a

ve
ra

ge
 r

ai
nf

al
l

i 5
=

A
ve

ra
ge

 5
-y

ea
r 

R
ai

na
fa

ll
 I

nt
en

si
ty

 in
 in

ch
es

 p
er

 h
ou

r
in

te
ns

it
y 

fo
r 

a 
du

ra
ti

on
 e

qu
al

 t
o 

th
e 

ru
no

ff
 t

im
e 

of
 c

on
ce

nt
ra

ti
on

.
i 1

00
=

A
ve

ra
ge

 1
00

-y
ea

r 
R

ai
nf

al
l 

In
te

ns
it

y 
in

 in
ch

es
 p

er
 h

ou
r

i =
 a

ve
ra

ge
 r

ai
nf

al
l 

in
te

ns
it

y 
in

 in
ch

es
 p

er
 h

ou
r

T
c=

T
im

e 
of

 C
on

ce
nt

ra
ti

on
A

 =
 D

ra
in

a g
e 

ar
ea

 in
 a

cr
es

*D
P

-9
a 

pl
us

 d
is

hc
ar

ge
 f

ro
m

 D
et

en
ti

on
 B

as
in

B
as

in
 / 

D
es

ig
n 

P
oi

nt
B

as
in

 / 
D

es
ig

n 
P

oi
nt

R
un

of
f

R
ai

nf
al

l I
nt

en
si

ty

2
1

0
3

1
 R

at
io

na
l B

oo
k.

xl
s 

   
R

un
of

f-D
ev

el
op

ed
D

at
e 

P
re

pa
re

d:
 9

/
2

9
/

2
0

2
1

K
io

w
a 

En
gi

ne
er

in
g 

C
or

po
ra

tio
n

P
ro

je
ct

 N
o.

 2
1

0
3

1



Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 26 0.001

Selected BMP Type = EDB 5731 -- 0.50 -- -- -- 2,400 0.055 583 0.013

Watershed Area = 53.88 acres 5731.5 -- 1.00 -- -- -- 4,266 0.098 2,230 0.051

Watershed Length = 2,200 ft 5732.5 -- 2.00 -- -- -- 28,535 0.655 18,389 0.422

Watershed Slope = 0.035 ft/ft 5733.5 -- 3.00 -- -- -- 31,757 0.729 48,819 1.121

Watershed Imperviousness = 33.00% percent 5734.5 -- 4.00 -- -- -- 35,011 0.804 82,203 1.887

Percentage Hydrologic Soil Group A = 0.0% percent 5735.5 -- 5.00 -- -- -- 38,350 0.880 118,884 2.729

Percentage Hydrologic Soil Group B = 100.0% percent 5736.5 -- 6.00 -- -- -- 42,287 0.971 159,202 3.655

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5737.5 -- 7.00 -- -- -- 45,960 1.055 203,326 4.668

Desired WQCV Drain Time = 40.0 hours 5738.5 -- 8.00 -- -- -- 49,930 1.146 251,271 5.768

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

Water Quality Capture Volume (WQCV) = 0.721 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.839 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 1.423 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 2.010 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 2.992 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 4.827 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 6.040 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 7.628 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.2 in.) = 11.014 acre-feet 3.20 inches -- -- -- --

Approximate 2-yr Detention Volume = 1.329 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.886 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 2.695 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 3.085 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 3.246 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 3.799 acre-feet -- -- -- --

-- -- -- --

Stage-Storage Calculation -- -- -- --

Zone 1 Volume (WQCV) = 0.721 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 1.118 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 1.961 acre-feet -- -- -- --

Total Detention Basin Volume = 3.799 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 (W ISV) = 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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-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

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)

Peaceful Ridge Subdivion

All Tributary Areas to Planned Detention Basin

UD-Detention, Version 3.07 (February 2017)

Volume 
(ft^3)

Volume 
(ac-ft)

Area 
(acre)

Optional User Override
1-hr Precipitation

Example Zone Configuration (Retention Pond)

21031 Addendum_UD-Detention_v3.07.xlsm, Basin 11/22/2021, 3:11 PM

lpackman
Text Box
Update values accordingly to match inputs on EGP drainage report. 



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.44 Zone 1 (WQCV) 2.44 Zone 1 (WQCV)

3.94 Zone 2 (EURV) 3.94 Zone 2 (EURV)

6.15 Zone 3 (100-year 6.15 Zone 3 (100-year)
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  Project:

  Basin ID:

Stage (ft) Zone Volume (ac‐ft) Outlet Type

Zone 1 (WQCV) 2.44 0.721 Orifice Plate

Zone 2 (EURV) 3.94 1.118 Rectangular Orifice

Zone 3 (100‐year) 6.15 1.961 Weir&Pipe (Restrict)

3.799 Total

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A 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

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 2.44 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 inches Elliptical Slot Area = N/A ft
2

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 0.67 1.33

Orifice Area (sq. inches) 1.17 1.17 4.65

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

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = 2.44 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.28 N/A ft
2

Depth at top of Zone using Vertical Orifice = 3.94 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.21 N/A feet

Vertical Orifice Height = 5.00 N/A inches

Vertical Orifice Width = 8.00 inches  

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.94 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.94 N/A feet

Overflow Weir Front Edge Length = 8.00 N/A feet Over Flow Weir Slope Length = 4.12 N/A feet

Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100‐yr Orifice Area = 3.57 N/A should be > 4

Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 23.09 N/A ft
2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 11.54 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 = 0.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 6.47 N/A ft
2

Outlet Pipe Diameter = 36.00 N/A inches Outlet Orifice Centroid = 1.39 N/A feet

Restrictor Plate Height Above Pipe Invert = 31.00 inches Half‐Central Angle of Restrictor Plate on Pipe = 2.38 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 6.15 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.68 feet

Spillway Crest Length = 75.00 feet Stage at Top of Freeboard = 7.83 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.13 acres

Freeboard above Max Water Surface = 1.00 feet

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) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.20

Calculated Runoff Volume (acre-ft) = 0.721 1.839 1.423 2.010 2.992 4.827 6.040 7.628 11.014

OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.720 1.839 1.423 2.011 2.993 4.829 6.036 7.625 11.020

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02 0.22 0.72 1.00 1.34 2.02

Predevelopment Peak Q (cfs) = 0.0 0.0 0.7 1.2 12.0 39.1 54.0 72.4 108.8

Peak Inflow Q (cfs) = 12.8 32.4 25.2 35.4 52.4 83.9 104.3 131.0 187.1

Peak Outflow Q (cfs) = 0.3 1.8 1.4 1.9 11.1 35.2 51.6 69.8 142.5

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.5 0.9 0.9 1.0 1.0 1.3

Structure Controlling Flow = Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.4 1.4 2.1 2.9 3.0

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) = 55 62 62 62 58 51 48 45 38

Time to Drain 99% of Inflow Volume (hours) = 61 71 70 72 70 66 64 61 55

Maximum Ponding Depth (ft) = 2.38 3.70 3.22 3.90 4.59 5.32 5.68 6.14 6.60

Area at Maximum Ponding Depth (acres) = 0.68 0.78 0.75 0.80 0.85 0.91 0.94 0.98 1.02

Maximum Volume Stored (acre-ft) = 0.676 1.649 1.283 1.799 2.375 3.006 3.349 3.792 4.252

Detention Basin Outlet Structure Design

UD‐Detention, Version 3.07 (February 2017)
Peaceful Valley Sub (Addendum 2021)

All Tributary 

Example Zone Configuration (Retention Pond)

lpackman
Text Box
Revise inputs to match EGP inputs that have been approved previously. It does not appear that this sheet has been updated to match what was approved. Ensure that inputs match construction drawings as well.



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2

Count_Underdrain = 0 0.11 eter = 3/8 inch) 2 3 1

Count_WQPlate = 1 0.14 ter = 7/16 inch)

Count_VertOrifice1 = 1 0.18 eter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

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

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

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

Count_OutletPipe1 = 1 0.42 eter = 3/4 inch) WQCV 239 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50 er = 13/16 inch) 2 Year 323 Slope 0.035

COUNTA_2 (Standard FSD Setup)= 1 0.58 eter = 7/8 inch) EURV 371 Shape 2.06

MaxPondDepth_Error? FALSE 0.67 er = 15/16 inch) 5 Year 391

Hidden Parameters & Calculations 0.76 meter = 1 inch) 10 Year 460 Spillway Depth

0.86 = 1-1/16 inches) 25 Year 533 0.68

WQ Plate Flow at 100yr depth = 0.53 0.97 = 1-1/8 inches) 50 Year 569

CLOG #1= 35% 1.08 = 1-3/16 inches) 100 Year 615 1 Z1_Boolean

Cdw #1 = 0.89 1.20 = 1-1/4 inches) 500 Year 661 1 Z2_Boolean

Cdo #1 = 0.69 1.32 = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 1.45 = 1-3/8 inches) 1 Opening Message

CLOG #2= #VALUE! 1.59 = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73 = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88 = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = #VALUE! 2.03 = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth

VertOrifice1 Q at 100yr depth = 2.50 2.36 = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54 1-13/16 inches) Outlet Pipe 1 1 2 0 Freeboard

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

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

CountA_3 (EURV & 100yr) = 1 3.09 eter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29 gular openings) 1 Button_Trigger

0 Underdrain

1 WQCV Plate

0 EURV-WQCV Plate

1 EURV-WQCV VertOrifice

1 Outlet 90% Qpeak
0 Outlet Undetained

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

minimum bound

maximum bound

UD‐Detention, Version 3.07 (February 2017)

Detention Basin Outlet Structure Design
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs

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

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

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]

4.65  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:04:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:09:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Constant 0:13:57 0.57 1.40 1.09 1.52 2.22 3.43 4.16 5.05 6.74

1.076 0:18:36 1.53 3.81 2.97 4.16 6.11 9.60 11.78 14.54 20.07

0:23:15 3.93 9.80 7.63 10.68 15.69 24.66 30.25 37.33 51.57

0:27:54 10.81 26.90 20.96 29.32 43.06 67.58 82.86 102.16 140.85

0:32:33 12.85 32.44 25.17 35.42 52.43 83.87 104.30 130.95 187.14

0:37:12 12.27 31.06 24.08 33.92 50.29 80.89 101.05 127.64 184.61

0:41:51 11.17 28.27 21.92 30.87 45.77 73.76 92.32 116.87 169.75

0:46:30 9.98 25.37 19.65 27.72 41.18 66.47 83.22 105.41 153.23

0:51:09 8.62 22.04 17.04 24.10 35.92 58.20 73.00 92.63 135.03

0:55:48 7.51 19.14 14.82 20.95 31.30 50.85 63.83 81.06 118.28

1:00:27 6.80 17.36 13.44 18.99 28.32 45.85 57.45 72.81 105.87

1:05:06 5.62 14.47 11.17 15.83 23.67 38.49 48.37 61.52 90.01

1:09:45 4.60 11.93 9.19 13.06 19.57 31.92 40.16 51.13 74.92

1:14:24 3.55 9.34 7.17 10.24 15.44 25.35 32.00 40.89 60.28

1:19:03 2.65 7.11 5.42 7.81 11.86 19.62 24.85 31.84 47.12

1:23:42 1.91 5.22 3.96 5.74 8.80 14.70 18.68 24.03 35.74

1:28:21 1.48 3.97 3.02 4.36 6.63 10.99 13.92 17.84 26.37

1:33:00 1.22 3.23 2.47 3.54 5.36 8.82 11.13 14.21 20.88

1:37:39 1.03 2.73 2.09 2.99 4.52 7.42 9.35 11.92 17.48

1:42:18 0.91 2.39 1.83 2.62 3.94 6.45 8.11 10.33 15.10

1:46:57 0.82 2.14 1.64 2.34 3.53 5.76 7.24 9.21 13.44

1:51:36 0.75 1.97 1.51 2.15 3.23 5.27 6.62 8.41 12.26

1:56:15 0.55 1.45 1.11 1.59 2.40 3.95 4.99 6.39 9.46

2:00:54 0.41 1.06 0.81 1.16 1.74 2.85 3.61 4.61 6.82

2:05:33 0.30 0.78 0.60 0.85 1.28 2.11 2.67 3.42 5.06

2:10:12 0.22 0.58 0.44 0.63 0.95 1.57 1.99 2.54 3.76

2:14:51 0.16 0.42 0.32 0.46 0.70 1.15 1.46 1.87 2.78

2:19:30 0.11 0.30 0.23 0.33 0.50 0.83 1.05 1.35 2.01

2:24:09 0.08 0.22 0.16 0.24 0.36 0.60 0.76 0.98 1.46

2:28:48 0.05 0.15 0.11 0.16 0.25 0.42 0.54 0.69 1.04

2:33:27 0.03 0.09 0.07 0.10 0.16 0.27 0.35 0.46 0.69

2:38:06 0.02 0.05 0.04 0.06 0.09 0.16 0.20 0.27 0.41

2:42:45 0.00 0.02 0.01 0.02 0.04 0.07 0.10 0.13 0.21

2:47:24 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.04 0.07

2:52:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:56:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:01:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:06:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:10:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:15:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:19:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:24:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:29:15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:33:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:38:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:43:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:47:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:52:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:57:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:01:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:06:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:11:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:15:45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:29:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:34:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:39:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:43:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:48:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:52:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:57:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:02:15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:06:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:11:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:16:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:34:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

UD‐Detention, Version 3.07 (February 2017)
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Appendix B  
Hydraulic Calculations 
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 0.017

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 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 = 0.042 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.2 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 Depth Criterion Qallow = 16.0 16.0 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
WARNING: MAJOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Peaceful Valley Sub - Addendum
Inlet 1

21031 MHFD-Inlet_v5.01.xlsm, Inlet 1 9/24/2021, 3:02 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 = 4 4
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: WARNING: Q > ALLOWABLE Q FOR MAJOR STORM MINOR MAJOR
Total Inlet Interception Capacity Q = 13.7 21.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.6 8.4 cfs  
Capture Percentage = Qa/Qo = C% = 96 72 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb OpeningCDOT Type R Curb Opening

21031 MHFD-Inlet_v5.01.xlsm, Inlet 1 9/24/2021, 3:02 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 0.017

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 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 = 0.032 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.2 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 Depth Criterion Qallow = 17.5 17.5 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
WARNING: MAJOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Peaceful Valley Sub - Addendum
Inlet 1A
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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 = 4 4
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: WARNING: Q > ALLOWABLE Q FOR MAJOR STORM MINOR MAJOR
Total Inlet Interception Capacity Q = 6.4 17.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 3.0 cfs  
Capture Percentage = Qa/Qo = C% = 100 85 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb OpeningCDOT Type R Curb Opening
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 0.017

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 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 = 0.042 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.2 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 Depth Criterion Qallow = 16.0 16.0 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
WARNING: MAJOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Peaceful Valley Sub - Addendum
Inlet 2
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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 = 4 4
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: WARNING: Q > ALLOWABLE Q FOR MAJOR STORM MINOR MAJOR
Total Inlet Interception Capacity Q = 10.9 21.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 8.4 cfs  
Capture Percentage = Qa/Qo = C% = 100 72 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb OpeningCDOT Type R Curb Opening
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 0.017

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 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 = 0.042 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.2 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 Depth Criterion Qallow = 16.0 16.0 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
WARNING: MAJOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Peaceful Valley Sub - Addendum
Inlet 3
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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: WARNING: Q > ALLOWABLE Q FOR MAJOR STORM MINOR MAJOR
Total Inlet Interception Capacity Q = 8.6 16.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.3 10.7 cfs  
Capture Percentage = Qa/Qo = C% = 97 61 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb OpeningCDOT Type R Curb Opening
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 0.017

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 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 = 0.014 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.2 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 12.9 18.2 cfs
WARNING: MINOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'
WARNING: MAJOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Peaceful Valley Sub - Addendum
Inlet 4
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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 = 5 5
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: WARNING: Q > ALLOWABLE Q FOR MINOR & MAJOR STORM MINOR MAJOR
Total Inlet Interception Capacity Q = 12.9 24.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 4.7 cfs  
Capture Percentage = Qa/Qo = C% = 100 84 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb OpeningCDOT Type R Curb Opening
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 0.017

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 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 = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 9.0 inches
Check boxes are not applicable in SUMP conditions

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) y = 4.08 4.08 inches
Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline d = 5.59 5.59 inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) TX = 15.0 15.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.350 0.350
Discharge outside the Gutter Section W, carried in Section TX QX = 0.0 0.0 cfs
Discharge within the Gutter Section W (QT - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs
Flow Velocity within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 18.7 31.2 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) TX TH = 16.7 29.2 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.318 0.186
Theoretical Discharge outside the Gutter Section W, carried in Section TX TH QX TH = 0.0 0.0 cfs
Actual Discharge outside the Gutter Section W, (limited by distance TCROWN) QX = 0.0 0.0 cfs
Discharge within the Gutter Section W (Qd - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 0.0 0.0 cfs
Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R = SUMP SUMP
Max Flow Based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

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

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Peaceful Valley Sub - Addendum
Inlet 5
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 4 4  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 7.5 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
Area Opening 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 (see USDCM Figure ST-5) 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 = 0.33 0.46 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.57 0.71
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.79 0.87
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 18.2 32.4 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 8.8 31.7 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 0.017

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 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 = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.2 inches
Check boxes are not applicable in SUMP conditions

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

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Peaceful Valley Sub - Addendum
Inlet 6
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 3 3  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 7.5 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
Area Opening 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 (see USDCM Figure ST-5) 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 = 0.33 0.46 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.57 0.71
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.79 0.87
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 13.5 24.0 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 10.1 21.0 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 0.017

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 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 = 0.040 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.2 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 Depth Criterion Qallow = 16.3 16.3 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Peaceful Valley Sub - Addendum
Inlet 7
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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 = 6.4 11.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 2.1 cfs  
Capture Percentage = Qa/Qo = C% = 100 85 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb OpeningCDOT Type R Curb Opening
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 0.017

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 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 = 0.040 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.2 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 Depth Criterion Qallow = 16.3 16.3 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Peaceful Valley Sub - Addendum
Inlet 8
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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 = 4 4
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 = 5.8 12.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.1 cfs  
Capture Percentage = Qa/Qo = C% = 100 99 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb OpeningCDOT Type R Curb Opening
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  EPA STORM WATER MANAGEMENT MODEL ‐ VERSION 5.1 (Build 5.1.015) 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

 

  Peaceful Ridge Sub  

  100‐Year HGL/EGL Analysis  

   

   

  ********************************************************* 

  NOTE: The summary statistics displayed in this report are 

  based on results found at every computational time step,   

  not just on results from each reporting time step. 

  ********************************************************* 

   

  **************** 

  Analysis Options 

  **************** 

  Flow Units ............... CFS 

  Process Models: 

    Rainfall/Runoff ........ YES 

    RDII ................... NO 

    Snowmelt ............... NO 

    Groundwater ............ NO 

    Flow Routing ........... YES 

    Ponding Allowed ........ YES 

    Water Quality .......... NO 

  Flow Routing Method ...... DYNWAVE 

  Surcharge Method ......... EXTRAN 

  Starting Date ............ 03/16/2021 00:00:00 

  Ending Date .............. 03/16/2021 03:00:00 

  Antecedent Dry Days ...... 0.0 

  Report Time Step ......... 00:05:00 

  Routing Time Step ........ 30.00 sec 



  Variable Time Step ....... YES 

  Maximum Trials ........... 8 

  Number of Threads ........ 1 

  Head Tolerance ........... 0.005000 ft 

   

   

  **************************        Volume        Volume 

  Flow Routing Continuity        acre‐feet      10^6 gal 

  **************************     ‐‐‐‐‐‐‐‐‐     ‐‐‐‐‐‐‐‐‐ 

  Dry Weather Inflow .......         0.000         0.000 

  Wet Weather Inflow .......         0.000         0.000 

  Groundwater Inflow .......         0.000         0.000 

  RDII Inflow ..............         0.000         0.000 

  External Inflow ..........        83.871        27.331 

  External Outflow .........        73.335        23.897 

  Flooding Loss ............        10.456         3.407 

  Evaporation Loss .........         0.000         0.000 

  Exfiltration Loss ........         0.000         0.000 

  Initial Stored Volume ....         0.000         0.000 

  Final Stored Volume ......         0.380         0.124 

  Continuity Error (%) .....        ‐0.358 

   

   

  ************************* 

  Highest Continuity Errors 

  ************************* 

  Node MH‐3 (5.12%) 

  Node MH‐4B (‐2.01%) 

  Node 6 (‐1.69%) 

   

 

   

  *************************** 



  Time‐Step Critical Elements 

  *************************** 

  Link 25 (10165.88%) 

  Link 12 (68.72%) 

   

   

  ******************************** 

  Highest Flow Instability Indexes 

  ******************************** 

  Link 12 (26) 

  Link 26 (15) 

  Link 15 (9) 

  Link 7B (6) 

  Link 25 (6) 

   

   

  ************************* 

  Routing Time Step Summary 

  ************************* 

  Minimum Time Step           :     0.35 sec 

  Average Time Step           :     0.50 sec 

  Maximum Time Step           :     0.65 sec 

  Percent in Steady State     :    99.02 

  Average Iterations per Step :     4.24 

  Percent Not Converging      :    23.70 

  Time Step Frequencies       : 

     30.000 ‐ 13.228 sec      :     0.00 % 

     13.228 ‐  5.833 sec      :     0.00 % 

      5.833 ‐  2.572 sec      :     0.00 % 

      2.572 ‐  1.134 sec      :     0.00 % 

      1.134 ‐  0.500 sec      :   100.00 % 

   

   



  ****************** 

  Node Depth Summary 

  ******************    ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

‐‐‐‐‐‐‐‐‐‐‐ 

                                 Average  Maximum  Maximum  Time of Max    Reported 

                                   Depth    Depth      HGL   Occurrence   Max Depth 

  Node                 Type         Feet     Feet     Feet  days hr:min        Feet 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

  6                    JUNCTION     2.54     2.83  5735.01     0  00:01        2.55 

  MH‐6                 JUNCTION     2.93     3.20  5735.56     0  00:01        2.94 

  MH‐5                 JUNCTION     3.48     4.00  5736.72     0  00:01        3.49 

  MH‐3                 JUNCTION     2.28     2.29  5746.29     0  00:01        2.29 

  3                    JUNCTION     1.38     1.64  5747.44     0  00:00        1.38 

  MH‐2                 JUNCTION     1.55     1.59  5766.59     0  00:01        1.56 

  2                    JUNCTION     1.48     2.50  5768.77     0  00:00        1.48 

  MH‐1                 JUNCTION     1.21     1.24  5777.60     0  00:00        1.21 

  1                    JUNCTION     1.59     2.00  5780.13     0  00:00        1.59 

  MH‐1A                JUNCTION     1.01     1.02  5795.46     0  00:01        1.02 

  1A                   JUNCTION     1.22     1.50  5797.50     0  00:00        1.22 

  MH‐4C                JUNCTION     2.48     2.50  5738.21     0  00:01        2.50 

  4                    JUNCTION     1.90     2.50  5743.51     0  00:00        1.90 

  MH‐4B                JUNCTION     2.37     2.41  5742.46     0  00:01        2.38 

  MH‐4A                JUNCTION     1.36     1.50  5748.75     0  00:00        1.36 

  8                    JUNCTION     1.04     1.50  5750.04     0  00:00        1.04 

  7                    JUNCTION     0.77     1.01  5750.57     0  00:00        0.77 

  5                    JUNCTION     3.14     3.94  5737.13     0  00:01        3.15 

  Outlet               JUNCTION     3.00     3.00  5733.61     0  00:00        3.00 

  MH‐7                 JUNCTION     2.99     3.00  5733.28     0  00:00        3.00 

  9                    JUNCTION     1.48     1.99  5740.20     0  00:00        1.48 

  MH‐10                JUNCTION     1.88     2.38  5732.63     0  00:00        1.88 

  10                   JUNCTION     1.36     3.50  5735.36     0  00:00        1.36 

  Forebay              OUTFALL      2.19     2.20  5734.27     0  00:01        2.20 

  FES‐1                OUTFALL      2.24     2.24  5729.74     0  00:01        2.24 

  END                  OUTFALL      1.87     2.17  5731.24     0  00:00        1.87 



  ******************* 

  Node Inflow Summary 

  ******************* 

    ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

‐‐‐‐‐‐‐ 

                                  Maximum  Maximum                  Lateral       Total        

Flow 

                                  Lateral    Total  Time of Max      Inflow      Inflow     

Balance 

                                   Inflow   Inflow   Occurrence      Volume      Volume       

Error 

  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal     

Percent 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

‐‐‐‐‐ 

  6                    JUNCTION     21.00   156.85     0  00:01         1.7        12.6      ‐

1.659 

  MH‐6                 JUNCTION      0.00   135.42     0  00:01           0        10.9      ‐

0.245 

  MH‐5                 JUNCTION      0.00    61.23     0  00:01           0        4.93      ‐

0.375 

  MH‐3                 JUNCTION      0.00    78.90     0  00:01           0        6.25       

5.398 

  3                    JUNCTION     16.60    16.60     0  00:00        1.34        1.34      ‐

0.026 

  MH‐2                 JUNCTION      0.00    60.99     0  00:01           0        4.92       

0.091 

  2                    JUNCTION     21.90    21.90     0  00:00        1.77        1.77       

0.012 

  MH‐1                 JUNCTION      0.00    39.15     0  00:01           0        3.16       

0.233 

  1                    JUNCTION     21.80    21.80     0  00:00        1.76        1.76       

0.006 

  MH‐1A                JUNCTION      0.00    18.35     0  00:00           0         1.4       

0.582 

  1A                   JUNCTION     17.40    17.40     0  00:00        1.41        1.41       

0.043 

  MH‐4C                JUNCTION      0.00    49.65     0  00:01           0        3.97       

0.307 

  4                    JUNCTION     24.60    24.60     0  00:00        1.99        1.99      ‐

0.072 



  MH‐4B                JUNCTION      0.00    50.26     0  00:01           0         3.9      ‐

1.971 

  MH‐4A                JUNCTION      0.00    27.16     0  00:00           0         1.9      ‐

0.570 

  8                    JUNCTION     12.20    12.20     0  00:00       0.986       0.986       

0.039 

  7                    JUNCTION     11.30    11.30     0  00:00       0.913       0.913       

0.064 

  5                    JUNCTION     31.70    31.70     0  00:00        2.56        2.56      ‐

0.604 

  Outlet               JUNCTION     69.80    69.80     0  00:00        5.64        5.64       

0.048 

  MH‐7                 JUNCTION      0.00    79.43     0  00:00           0        3.92       

0.411 

  9                    JUNCTION     61.40    61.40     0  00:00        4.96        4.96       

0.330 

  MH‐10                JUNCTION      0.00   108.27     0  00:00           0        7.25       

0.015 

  10                   JUNCTION     28.60    28.60     0  00:00        2.31        2.31       

0.013 

  Forebay              OUTFALL       0.00   159.53     0  00:01           0        12.8       

0.000 

  FES‐1                OUTFALL       0.00    47.54     0  00:01           0        3.83       

0.000 

  END                  OUTFALL       0.00   115.21     0  00:00           0        7.25       

0.000 

   

 

 

 

 

 

 

 

 

 

 

 

   



  ********************** 

  Node Surcharge Summary 

  ********************** 

   

  Surcharging occurs when water rises above the top of the highest conduit. 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

                                               Max. Height   Min. Depth 

                                   Hours       Above Crown    Below Rim 

  Node                 Type      Surcharged           Feet         Feet 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

  6                    JUNCTION        0.01          0.000        0.000 

  MH‐6                 JUNCTION        2.98          0.367        0.000 

  MH‐5                 JUNCTION        2.98          1.167        0.000 

  2                    JUNCTION        0.01          0.000        0.000 

  1                    JUNCTION        0.01          0.000        0.000 

  1A                   JUNCTION        0.01          0.000        0.000 

  MH‐4C                JUNCTION        2.97          0.000        0.000 

  4                    JUNCTION        0.01          0.000        0.000 

  8                    JUNCTION        0.01          0.000        0.000 

  5                    JUNCTION        2.98          1.686        0.564 

  Outlet               JUNCTION        2.99          0.000        0.000 

  MH‐7                 JUNCTION        2.99          0.000        0.000 

  10                   JUNCTION        0.01          1.500        0.000 

 

 

 

 

 

 

 

 

   

   



  ********************* 

  Node Flooding Summary 

  ********************* 

   

  Flooding refers to all water that overflows a node, whether it ponds or not. 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

                                                             Total   Maximum 

                                 Maximum   Time of Max       Flood    Ponded 

                        Hours       Rate    Occurrence      Volume     Depth 

  Node                 Flooded       CFS   days hr:min    10^6 gal      Feet 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

  6                       0.01      4.26      0  00:01       0.000     0.000 

  MH‐6                    0.01     17.04      0  00:01       0.000     0.000 

  MH‐5                    0.01      8.87      0  00:01       0.000     0.000 

  2                       0.01     20.25      0  00:00       0.002     0.000 

  1                       0.01     20.29      0  00:00       0.002     0.000 

  1A                      0.01      9.53      0  00:00       0.000     0.000 

  MH‐4C                   2.97     20.10      0  00:01       1.608     0.000 

  4                       0.01     22.34      0  00:00       0.001     0.000 

  8                       0.01      2.91      0  00:00       0.000     0.000 

  Outlet                  2.99     51.10      0  00:00       1.713     0.000 

  MH‐7                    2.99     26.33      0  00:00       0.080     0.000 

  10                      0.01     12.91      0  00:00       0.000     0.000 

   

   

 

 

 

 

 

 

 

 



  *********************** 

  Outfall Loading Summary 

  *********************** 

   

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

                         Flow       Avg       Max       Total 

                         Freq      Flow      Flow      Volume 

  Outfall Node           Pcnt       CFS       CFS    10^6 gal 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

  Forebay              100.00    158.65    159.53      12.816 

  FES‐1                100.00     47.38     47.54       3.827 

  END                  100.00     89.78    115.21       7.253 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

  System               100.00    295.81    296.95      23.896 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   



  ******************** 

  Link Flow Summary 

  ******************** 

   

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

                                 Maximum  Time of Max   Maximum    Max/    Max/ 

                                  |Flow|   Occurrence   |Veloc|    Full    Full 

  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

  17                   CONDUIT    159.53     0  00:01     17.32    2.05    0.89 

  16                   CONDUIT    135.85     0  00:01     13.65    1.66    1.00 

  15                   CONDUIT     61.56     0  00:01      6.04    0.60    1.00 

  10                   CONDUIT     17.33     0  00:00      8.70    0.36    0.79 

  8                    CONDUIT     25.01     0  00:00      9.10    0.29    0.61 

  7D                   CONDUIT     23.14     0  00:00      9.73    0.41    0.72 

  7                    CONDUIT     39.09     0  00:01     15.31    0.47    0.56 

  11                   CONDUIT     73.85     0  00:01     15.26    1.04    0.96 

  9                    CONDUIT     62.31     0  00:01     17.24    0.73    0.77 

  7C                   CONDUIT     17.35     0  00:01     13.64    0.80    0.68 

  14                   CONDUIT     29.32     0  00:01      5.97    0.80    1.00 

  13                   CONDUIT     49.65     0  00:01     11.65    1.08    0.98 

  25                   CONDUIT     26.63     0  00:00      8.78    0.18    0.86 

  24                   CONDUIT     14.78     0  00:00     10.10    1.00    0.89 

  23                   CONDUIT     12.40     0  00:00     10.36    0.24    0.52 

  22                   CONDUIT     25.74     0  00:01      9.60    0.88    0.82 

  12                   CONDUIT     39.48     0  00:00     11.63    0.43    1.00 

  7B                   CONDUIT     18.35     0  00:00     11.38    1.04    1.00 

  26                   CONDUIT     79.43     0  00:00     17.82    1.68    1.00 

  27                   CONDUIT     47.54     0  00:01      7.26    1.03    0.87 

  9AB                  CONDUIT     79.54     0  00:00     17.51    0.48    0.51 

  10‐END               CONDUIT    115.21     0  00:00     16.53    0.57    0.56 

  10‐10MH              CONDUIT     34.26     0  00:00     14.14    0.96    0.86 

   



   

  *************************** 

  Flow Classification Summary 

  *************************** 

   

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

                      Adjusted    ‐‐‐‐‐‐‐‐‐‐ Fraction of Time in Flow Class ‐‐‐‐‐‐‐‐‐‐  

                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet  

  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl   

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

  17                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00 

  16                      1.00   0.00  0.00  0.00  0.01  0.99  0.00  0.00  0.00  0.00 

  15                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00 

  10                      1.00   0.00  0.00  0.00  0.99  0.00  0.00  0.01  0.00  0.00 

  8                       1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00 

  7D                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00 

  7                       1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  1.00  0.00 

  11                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00 

  9                       1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.99  0.00 

  7C                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00  0.00  0.00 

  14                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00 

  13                      1.00   0.00  0.00  0.00  0.99  0.01  0.00  0.00  0.00  0.00 

  25                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00 

  24                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00  0.00  0.00 

  23                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00 

  22                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.99  0.00 

  12                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00 

  7B                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00  0.00  0.00 

  26                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00 

  27                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00 

  9AB                     1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00  0.00  0.00 

  10‐END                  1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00 

  10‐10MH                 1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00  0.00  0.00 



   

   

  ************************* 

  Conduit Surcharge Summary 

  ************************* 

   

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

                                                           Hours        Hours  

                         ‐‐‐‐‐‐‐‐‐ Hours Full ‐‐‐‐‐‐‐‐   Above Full   Capacity 

  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited 

  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

  17                          0.01      0.01      0.01      2.98         0.01 

  16                          0.01      2.98      0.01      2.98         0.01 

  15                          2.98      2.98      2.98      0.01         2.98 

  8                           0.01      0.01      0.01      0.01         0.01 

  7D                          0.01      0.01      0.01      0.01         0.01 

  11                          0.01      0.01      2.98      2.97         0.01 

  14                          2.97      2.97      2.98      0.01         0.01 

  13                          0.01      0.01      2.97      2.98         0.01 

  25                          0.01      0.01      0.01      0.01         0.01 

  24                          0.01      0.01      0.01      0.01         0.01 

  12                          2.98      2.98      2.98      0.01         0.01 

  7B                          0.01      0.01      0.01      0.01         0.01 

  26                          2.99      2.99      2.99      3.00         0.01 

  27                          0.01      2.99      0.01      2.98         0.01 

  10‐10MH                     0.01      0.01      0.01      0.01         0.01 

   

 

  Analysis begun on:  Mon Nov 22 14:21:27 2021 

  Analysis ended on:  Mon Nov 22 14:21:27 2021 

  Total elapsed time: < 1 sec 

 

 



 

Peaceful Ridge Sub Schematic layout of storm system with designations. 
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Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA UIA:RPA SPA SPA UIA:RPA UIA:RPA SPA SPA UIA:RPA UIA:RPA SPA SPA

Area ID A-0-a A-0-b 0-a 0-b D-1-a D-1-b 1-a 1-b D-2-a D-2-b 2-a 2-b

Downstream Design Point ID 8a 8a 8a 8a 9a 9a 9a 9a H1 H1 H1 H1

Downstream BMP Type None None None None None None None None None None None None

DCIA (ft2) -- -- -- -- -- -- -- -- -- -- -- --

UIA (ft2) 26,365 11,124 -- -- 14,200 11,697 -- -- 20,090 18,230 -- --

RPA (ft2) 33,055 15,339 -- -- 14,416 14,415 -- -- 20,833 20,833 -- --

SPA (ft2) -- -- 26,698 12,563 -- -- 13,314 12,415 -- -- 176,867 15,809

HSG A (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

HSG B (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

HSG C/D (%) 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Average Slope of RPA (ft/ft) 0.026 0.080 -- -- 0.250 0.200 -- -- 0.300 0.250 -- --

UIA:RPA Interface Width (ft) 610.00 470.00 -- -- 615.00 625.00 -- -- 424.00 348.00 -- --

CALCULATED RUNOFF RESULTS

Area ID A-0-a A-0-b 0-a 0-b D-1-a D-1-b 1-a 1-b D-2-a D-2-b 2-a 2-b

UIA:RPA Area (ft2) 59,420 26,463 -- -- 28,616 26,112 -- -- 40,923 39,063 -- --

L / W Ratio 0.16 0.12 -- -- 0.08 0.07 -- -- 0.23 0.32 -- --

UIA / Area 0.4437 0.4204 -- -- 0.4962 0.4480 -- -- 0.4909 0.4667 -- --

Runoff (in) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Runoff (ft3) 0 0 0 0 0 0 0 0 0 0 0 0

Runoff Reduction (ft3) 1099 464 1335 628 592 487 666 621 837 760 8843 790

CALCULATED WQCV RESULTS

Area ID A-0-a A-0-b 0-a 0-b D-1-a D-1-b 1-a 1-b D-2-a D-2-b 2-a 2-b

WQCV (ft3) 1099 464 0 0 592 487 0 0 837 760 0 0

WQCV Reduction (ft3) 1099 464 0 0 592 487 0 0 837 760 0 0

WQCV Reduction (%) 100% 100% 0% 0% 100% 100% 0% 0% 100% 100% 0% 0%

Untreated WQCV (ft3) 0 0 0 0 0 0 0 0 0 0 0 0

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

Downstream Design Point ID 8a 9a H1

DCIA (ft2) 0 0 0

UIA (ft2) 37,489 25,897 38,320

RPA (ft2) 48,394 28,831 41,666

SPA (ft2) 39,261 25,729 192,676

Total Area (ft2) 125,144 80,457 272,662

Total Impervious Area (ft2) 37,489 25,897 38,320

WQCV (ft3) 1,562 1,079 1,597

WQCV Reduction (ft3) 1,562 1,079 1,597

WQCV Reduction (%) 100% 100% 100%

Untreated WQCV (ft3) 0 0 0

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

Total Area (ft2) 478,263

Total Impervious Area (ft2) 101,706

WQCV (ft3) 4,238

WQCV Reduction (ft3) 4,238

WQCV Reduction (%) 100%

Untreated WQCV (ft3) 0

Widefield, CO

Design Procedure Form:  Runoff Reduction                

M Kahnke / A McCord

Kiowa Engineering

May 26, 2022

Peaceful Ridge IRF BASINS:  A-0, D-1 & D-2 (parts a & b for each)

UD-BMP (Version 3.07, March 2018)
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Appendix D  
Existing Conditions Map 

Developed Conditions Map 
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Appendix E  
Early Grading Permit Exhibits & Details 

Riprap Calculations 
Sediment Basin Calculations 
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Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 26 0.001

Selected BMP Type = EDB 5728.5 -- 0.50 -- -- -- 2,400 0.055 583 0.013

Watershed Area = 53.88 acres 5729 -- 1.00 -- -- -- 4,266 0.098 2,230 0.051

Watershed Length = 2,200 ft 5730 -- 2.00 -- -- -- 28,535 0.655 18,389 0.422

Watershed Slope = 0.035 ft/ft 5731 -- 3.00 -- -- -- 31,757 0.729 48,819 1.121

Watershed Imperviousness = 14.00% percent Reduced 5732 -- 4.00 -- -- -- 35,011 0.804 82,203 1.887

Percentage Hydrologic Soil Group A = 0.0% percent 5733 -- 5.00 -- -- -- 38,350 0.880 118,884 2.729

Percentage Hydrologic Soil Group B = 100.0% percent 5734 -- 6.00 -- -- -- 42,287 0.971 159,202 3.655

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5735 -- 7.00 -- -- -- 45,960 1.055 203,326 4.668

Desired WQCV Drain Time = 40.0 hours 5736 -- 8.00 -- -- -- 49,930 1.146 251,271 5.768

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

Water Quality Capture Volume (WQCV) = 0.397 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.728 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.518 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.784 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.541 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 3.537 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 4.796 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 6.441 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.2 in.) = 9.835 acre-feet 3.20 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.481 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.734 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.333 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.757 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 1.851 acre-feet Early Grading: -- -- -- --

Approximate 100-yr Detention Volume = 2.341 acre-feet Total TSB Storage 5732.5 =Crest -- -- -- --

5734.0 =Berm -- -- -- --

Stage-Storage Calculation -- -- -- --

Zone 1 Volume (WQCV) = 0.397 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.332 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 1.613 acre-feet -- -- -- --

Total Detention Basin Volume = 2.341 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 (W ISV) = 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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-- -- -- --
-- -- -- --
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-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

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)

Peaceful Ridge Subdivion

All Tributary Areas to Planned Detention Basin in Early Graded Condition

UD-Detention, Version 3.07 (February 2017)

Volume 
(ft^3)

Volume 
(ac-ft)

Area 
(acre)

Optional User Override
1-hr Precipitation

Example Zone Configuration (Retention Pond)

21031 Appendix TSB_UD-Detention_v3.07.xlsm, Basin 11/15/2021, 9:27 AM



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

1.96 Zone 1 (WQCV) 1.96 Zone 1 (WQCV)

2.45 Zone 2 (EURV) 2.45 Zone 2 (EURV)

4.56 Zone 3 (100-year 4.56 Zone 3 (100-year)

DETENTION BASIN STAGE‐STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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PEACEFUL RIDGE at Fountain Valley
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PEACEFUL RIDGE at Fountain Valley
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PROJECT SPECIFIC GRADING AND EROSION CONTROL NOTES

1. Stormwater discharges from construction sites shall not cause or threaten to cause
pollution, contamination, or degradation of State Waters. All work and earth disturbance
shall be done in a manner that minimizes pollution of any on-site or off-site waters,
including wetlands.

2. Notwithstanding anything depicted in these plans in words or graphic representation, all
design and construction related to roads, storm drainage and erosion control shall
conform to the standards and requirements of the most recent version of the relevant
adopted El Paso County standards, including the Land Development Code, the
Engineering Criteria Manual, the Drainage Criteria Manual, and the Drainage Criteria
Manual Volume 2. Any deviations from regulations and standards must be requested, and
approved, in writing.

3. A separate Stormwater Management Plan (SMWP) for this project shall be completed
and an Erosion and Stormwater Quality Control Permit (ESQCP) issued prior to
commencing construction. Management of the SWMP during construction is the
responsibility of the designated Qualified Stormwater Manager or Certified Erosion
Control Inspector. The SWMP shall be located on site at all times during construction and
shall be kept up to date with work progress and changes in the field.

4. Once the ESQCP is approved and a “Notice to  Proceed” has  been  issued, the
contractor may install  the initial stage erosion and sediment control measures as
indicated on the approved GEC. A Preconstruction Meeting between the contractor,
engineer, and El Paso County will be held prior to any construction. It is the responsibility
of the applicant to coordinate the meeting time and place with County staff.

5. Control measures must be installed prior to commencement of activities that could
contribute pollutants to stormwater. Control measures for all slopes, channels, ditches,
and disturbed land areas shall be installed immediately upon completion of the
disturbance.

6. All temporary sediment and erosion control measures shall be maintained and remain in
effective operating condition until permanent soil erosion control measures are
implemented and final stabilization is established.  All persons engaged in land
disturbance activities shall assess the adequacy of control measures at the site and
identify if changes to those control measures are needed to ensure the continued
effective performance of the control measures. All changes to temporary sediment and
erosion control measures must be incorporated into the Stormwater Management Plan.

7. Temporary stabilization shall be implemented on disturbed areas and stockpiles where
ground disturbing construction activity has permanently ceased or temporarily ceased for
longer than 14 days.

8. Final stabilization must be implemented at all applicable construction sites. Final
stabilization is achieved when all ground disturbing activities are complete and all
disturbed areas either have a uniform vegetative cover with individual plant density of 70
percent of pre-disturbance levels established or equivalent permanent alternative
stabilization method is implemented. All temporary sediment and erosion control
measures shall be removed upon final stabilization and before permit closure.

9. All permanent stormwater management facilities shall be installed as designed in the
approved plans. Any proposed changes that affect the design or function of permanent
stormwater management structures must be approved by the ECM Administrator prior to
implementation.

10. Earth disturbances shall be conducted in such a manner so as to effectively minimize
accelerated soil erosion and resulting sedimentation. All disturbances shall be designed,
constructed, and completed so that the exposed area of any disturbed land shall be
limited to the shortest practical period of time. Pre-existing vegetation shall be protected
and maintained within 50 horizontal feet of a waters of the state unless shown to be
infeasible and specifically requested and approved.

11. Compaction of soil must be prevented in areas designated for infiltration control
measures or where final stabilization will be achieved by vegetative cover. Areas
designated for infiltration control measures shall also be protected from sedimentation
during construction until final stabilization is achieved. If compaction prevention is not
feasible due to site constraints, all areas designated for infiltration and vegetation control
measures must be loosened prior to installation of the control measure(s).

12. Any temporary or permanent facility designed and constructed for the conveyance of
stormwater around, through, or from the earth disturbance area shall be a stabilized
conveyance designed to minimize erosion and the discharge of sediment off site.

13. Concrete wash water shall be contained and disposed of in accordance with the SWMP.
No wash water shall  be discharged to or allowed to enter State Waters, including  any
surface  or  subsurface  storm  drainage system or facilities. Concrete washouts shall not
be located in an area where shallow groundwater may be present, or within 50 feet of a
surface water body, creek or stream.

14. During dewatering operations of uncontaminated ground water may be discharged on
site, but shall not leave the site in the form of surface runoff unless an approved State
dewatering permit is in place.

15. Erosion control blanketing or other protective covering shall be used on slopes steeper
than 3:1.

16. Contractor shall be responsible for the removal of all wastes from the construction site for
disposal in accordance with local and State regulatory requirements. No construction
debris, tree slash, building material wastes or unused building materials shall be buried,
dumped, or discharged at the site.

17. Waste materials shall not be temporarily placed or stored in the street, alley, or other
public way, unless in accordance with an approved Traffic Control Plan. Control
measures may be required by El Paso County Engineering if deemed necessary, based
on specific conditions and circumstances.

18. Tracking of soils and construction debris off-site shall be minimized. Materials tracked
off-site shall be cleaned up and properly disposed of immediately.

19. The owner/developer shall be responsible for the removal of all construction debris, dirt,
trash, rock, sediment, soil, and sand that may accumulate in roads, storm drains and
other drainage conveyance systems and stormwater appurtenances as a result of site
development.

20. The quantity of materials stored on the project site shall be limited, as much as practical,
to that quantity required to perform the work in an orderly sequence. All materials stored
on-site shall be stored in a neat, orderly manner, in their original containers, with original
manufacturer's labels.

21. No chemical(s) having the potential to be released in stormwater are to be stored or used
onsite unless permission for the use of such chemical(s) is granted in writing by the ECM
Administrator. In granting approval for the use of such chemical(s), special conditions and
monitoring may be required.

22. Bulk storage of allowed petroleum products or other allowed liquid chemicals in excess of
55 gallons shall require adequate secondary containment protection to contain all spills
onsite and to prevent any spilled materials from entering State Waters, any surface or
subsurface storm drainage system or other facilities.

23. No person shall cause the impediment of stormwater flow in the curb and gutter or ditch
except with approved sediment control measures.

24. Owner/developer and their agents shall comply with the “Colorado Water Quality Control
Act” (Title 25, Article 8, CRS), and the “Clean Water Act” (33 USC 1344), in addition to
the requirements of the Land Development Code, DCM Volume II and the ECM Appendix
I. All appropriate permits must be obtained by the contractor prior to construction (1041,
NPDES, Floodplain, 404, fugitive dust, etc.). In the event of conflicts between these
requirements and other laws, rules, or regulations of other Federal, State, local, or
County agencies, the most restrictive laws, rules, or regulations shall apply.

25. All construction traffic must enter/exit the site only at approved construction access
points.

26. Prior to construction the permittee shall verify the location of existing utilities.
27. A water source shall be available on site during earthwork operations and shall be utilized

as required to minimize dust from earthwork equipment and wind.
28. The soils report for this site has been prepared by Vivid Engineering Group (Dated: April

24, 2020) and shall be considered a part of these plans.
29. At least ten (10) days prior to the anticipated start of construction, for projects that will

disturb one (1) acre or more, the owner or operator of construction activity shall submit a
permit application for stormwater discharge to the Colorado Department of Public Health
and Environment, Water Quality Division. The application contains certification of
completion of a stormwater management plan (SWMP), of which this Grading and
Erosion Control Plan may be a part. For information or application materials contact:

Colorado Department of Public Health and Environment
Water Quality Control Division
WQCD - Permits
4300 Cherry Creek Drive South
Denver, CO 80246-1530
Attn: Permits Unit

30. Base mapping was provided by Pinnacle Land Surveying.  The date of the last
survey update was March 2005.

31. Proposed Construction Schedule:
Begin Construction:  Spring 2022
End Construction:  Autumn 2022
Total Site Area = 60.1 Acres

32. Area to be disturbed = 57.7 Acres.
Existing 100-year runoff coefficient = 0.35
Proposed 100-year runoff coefficient = 0.61
Existing Hydrologic Soil Groups:  B, C & D
(B--Nelson-Tassel fine sandy loams; B--Stoneham sandy loam;
C--Razor-Midway Complex)

33. Site is currently undeveloped and covered with native grasses on moderate to
steep slopes (3%-18%).

34. Site is located in the West Fork Jimmy Camp Creek Drainage Basin.
35. No Asphalt Batch Plants will be utilized at the site.
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PEACEFUL RIDGE at Fountain Valley
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