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PRELIMINARY DRAINAGE REPORT – REVERE NORTH FILING NO. 1

CERTIFICATIONS

CERTIFICATION OF ENGINEER

“I  hereby  certify  that  this  Preliminary  Drainage  Report  for  Revere  North  at  Johnstown  Filing  No.  1  was
prepared under my direct supervision in accordance with the provisions of the Town of Johnstown Storm
Drainage Criteria for the owners thereof”.

                                                       _______
Teresa Rae Hogan, PE
Registered Professional Engineer
State of Colorado No. 28789
For and on behalf of ___________________

                                                       _______
Prepared by
Alex Asadullaev, PE
Senior Project Engineer

CERTIFICATION OF Owner

Forestar,  Inc.  hereby certifies the drainage facilities for  Revere North at Johnstown Filing No. 1 shall  be
constructed according to the design presented in this report. We understand that the Town of Johnstown
does not and will not assume liability for drainage facilities designed and/or certified by our engineer. We
also understand that the Town of Johnstown relies on the representation of others to establish that
drainage facilities are designed and constructed in compliance with Town of Johnstown guidelines,
standards or specifications. Review by the Town of Johnstown can therefore in no way limit or diminish
any liability,  which we or any other party may have with respect to the design or construction of such
facilities.”

Attest:

Name of Responsible Party

Notary Public

Authorized Signature
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A. Introduction

1. Description of Site
a. Area, Adjacent Streets, Subdivision Name, Lot and Block, Site Plan Name

Revere at Johnstown Filing No. 1 is a proposed single-family residential subdivision
located within the Great Plains Village Master Planned community in Johnstown,
Colorado.  The site is located in the southwest quarter of Section 36, Township 5 North,
Range 68 West of the 6th Principal Meridian, Weld County Colorado.  The site is located
approximately 1.3 miles east of the Interstate Highway 25, and is located adjacent to
and  north  of  Larimer  Country  Road  14  (also  known  as  Weld  County  Road  50),  and
approximately 0.6 miles west of the South County Line Road in the Town of Johnstown,
Colorado.  See the below Vicinity Map for reference.

Vicinity Map

b. Surrounding Developments
Revere North Filing 1 is located within the Great Plains Village Master Planned
Community.  Undeveloped land currently surrounds the site on the east, north and west
side  of  the  site.  The  site  is  adjacent  to  the  existing  home and farm along the south
portion of its western property. The south side of the site is adjacent to the existing East
County Road 14 and is also surrounds an existing structures that shall be removed with
this project.

The project, inclusive of the proposed major roadways, local roads, single family and
multi family housing, a club house and two proposed drainage ponds is approximately
107 acres in size.  Currently, the site is used for agricultural farming purposes. The site
contains a 24 inch irrigation line bisecting the southeast corner of the site as well as
existing irrigation ditch flowing through the northeast corner of the site.

The existing topography of the proposed site consists  of  slopes varying from 1 to 5%
slopes. Majority of the site slopes to the north with a southeastern corner portion of the
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site sloping to the southeast. Per the NRCS Soils Survey  the site consist of Type A, type
B  ,  and  Type  C  Hydrologic  Soils.  The  northern  portion  of  the  site  consists  of  Ascalon
Sandy Loam soils that belong to the Hydrologic Soil Group B and shall be evaluated as
such. Wiley Silt Loam soils are present on site in the southern portion of the site, and is
also classified as Soil Hydrologic Type B. The area of the site occupied by Hydrologic
Soil Type B is  approximately 45% of the total project site area.

The predominant type of soil on this site is Weld Silt Loam occupying central portion of
the site. These soils belong to Hydrologic Soil Group C. As the present soil type A areas
are negligible the 55% of the site area outside of Soil Type B shall be evaluated as Type
C soils within this report.

 Please reference appendix C for the soil information obtained from the United States
Department  of  Agriculture  (USDA)  for  soil  information  and  map  reflecting  the  soil
locations as well as the site soil area tables.

Great Plains Village Master Planned Community is comprised of 15 planning areas in
total.  Filing 1 North includes the development of parts of PA-4, PA-5, and PA-7 and all
of PA-6.  These areas have a conceptual layout which includes 244 single-family
dwellings, 98 duplex  dwellings, public park spaces, sidewalks, two drainage ponds,
club house, and public rights-of-ways.

B. Description of Basin and Sub-basins

a. Major Drainageways
There are no major drainageways located on or adjacent to the project site.

The project site is not within a FEMA regulated floodplain.  It is located within unshaded
Zone X as shown on the FEMA Firm Map 08069C1405g, dated January 15, 2021,
included in the Appendix C of this report.

b. Compliance with Storm Water Master Plan for Town of Johnstown
The proposed development is located within the two major basins from the Storm
Water Master Plan for the Town of Johnstown, hence forth referred to as Johnstown
Master Plan. The two basins containing this property are the Elwell Basin and Twin
Mounds Basin of the Johnstown Master Plan with both major basins ultimately
discharging into the Big Thompson River. As recommended in the Johnstown Master
Plan, on-site ponds are provided for detention and water quality with release rates in
accordance  with  Table  IV-1  from  the  Johnstown  Master  Plan.  Majority  of  the  site  is
located within the Twin Mounds Basin with a minor portion of the southeastern site
corner as part of the Elwell Basin. The proposed development will continue to drain in
the pattern of these designated basins with two proposed ponds on site that will
continue to release the flows per the Johnstown Master Plan. Please find the relevant
references from Johnstown Master Plan included in Appendix C of this report.

c. Nearby Drainage and Irrigation Features
An existing irrigation canal line runs through the northeastern corner of the property
and shall remain undisturbed. The existing site was used as the farmland and contains
some irrigation pipes that were used for site farm irrigation only. These pipes shall be
capped/ abandoned in place during the construction. An existing 24 inch irrigation
pipe bisecting the proposed development in south east corner. It shall be realigned
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with the construction of the project and the realignment plans shall be part of the
construction drawings. The representation of the alignment is represented on the
Drainage Plan in the back of this report.

d. Historic Drainage Patterns
As previously mentioned, the existing topography of the proposed site consists of slopes
between 1% to5%, with the majority of the site sloping to the north of the site. A ridge
separating site into two drainage areas is located through the southeast corner of the
site and the south east corner drains generally to the southeast. Please reference the
Historic  Drainage  Exhibit  located  in  the  back  of  this  report  for  the  onsite  drainage
pattern representation.

e. Off-Site Drainage Patterns
The east property edge of the site is located at the top of the drainage basins and the
offsite  flows  are  not  expected  to  be  delivered  into  this  site  from  the  east.  The  area
generally slopes away from the site in current conditions.

An outparcel, as described in Great Planes Village report, located north of the Weld
County Road 50 and represented in the Great Planes Village masterplan is located at
the southern edge of the site and is surrounded by the site. The flows from this outparcel
will  be  entering  the  site  and  shall  be  accommodated  within  the  drainage.  As  this
outparcel  is  located at the top of the drainage ridge the flows here are split  to the
north and to the east. The outparcel is represented by basins OS-1 (Design point 8) and
OS-2 (Design Point 10). Please refer to the Drainage Facility design section of this report
for the discussion of the drainage capture of this area.

The southern boundary of this site is Weld County Road 50. A portion of the Twin Mounds
Basin from the Storm Water Master Plan for the Town of Johnstown topographically is
draining  north  across  the  Weld  County  Road  50  at  the  design  point  5.  This  area  is
designated  as  Basin  Offsite  South  (Basin  OS-S)  on  the  Twin  Mounds  Basin  exhibit
included in the back of this report. The total portion of Twin Mounds Basin coming from
the south is approximately 103.5 Acres. Currently this area is undeveloped. Northern
portion  of  the  proposed Revere  Filing  1  Development  lies  within  this  area and upon
construction will provide a detention pond (Pond C) that will be detaining the flows to
the Johnstown Masterplan criteria. Current historic flows coming across the road at the
design point 5 are 37.3 cfs in a 5 year storm and 94.2 cfs in a 100 year storm. With the
development of the Revere Filing 1 North project the historic flows from this area shall
be accommodated to pass through the site. The storm system will be extended to fully
accommodate the 5 year  historic flows from this portion of the Twin Mounds Basin. 100
year  flows  shall  be  accommodated  within  the  right  of  way  of  the  proposed  streets
continuing to the north from WCR 50.

Off-site drainage from the western portion of Great Plains Village basins located north
of Weld County Road 50 is partially tributary to the proposed site. The portion of the
Twin Mounds basin located to the west and draining toward the proposed site is
designated as Basin Offsite West (Basin OS-W) and is represented by Basins OS-W1, OS-
W2,  and OS-W3 on the  Twinn  Mounds  Drainage exhibit  located at  the  back  of  this
report.  This  portion  of  Twin  Mounds  basin  is  approximately  405  Acres  in  size  and
contributes peak flows of approximately 145.7 cfs in a 5 Year Storm and 368.4 cfs in a
100 Year storm. The low point of this area is designated as Design Point 2 on the Twin
Mounds Drainage Exhibit. With the development of the site and the storm infrastructure
Basin OS-W shall be subdivided into appropriate areas draining toward the site. Several
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low points shall be used along the western edge of the site to collect the offsite flows
as  appropriate  to  provide  the  storm  path  through  the  system  and  through  the
proposed Pond. Temporary swales and area inlets will be provided for the interim
condition (final condition of the Phase 1 construction)  to capture the undeveloped
runoff from these areas along the west side of the proposed road to direct the flows to
Design  Point  2.   Storm system and swales  shall  be  constructed to  collect  the  5  year
storm within the storm system and bypass it through the site. In a 100 year event the
storm shall be caried via combination of storm and street capacities to direct the 100
year  flows through the proposed site.

While the proposed pond within the site may provide additional storage for some of
the area located within the Great Planes village, it shall not be responsible for providing
Detention to any portion of Twin Mounds Basin. Any future development of this basin
upstream of the site shall provide drainage evaluation to the Town of Johnstown and
comply with the original Master Study of releasing no more than 0.91 cfs per acre in a
100 year storm.

Storm infrastructure provided at the western boundary of the proposed site shall be
sized for future minor flows from the basins to the west.

The northern boundary of the project is located at the lowest elevation of the site and
the topography generally slopes away from the site to the north. No offsite flows are
anticipated to enter the site from the north.

C. Drainage Design Criteria

1. Hydrologic Criteria
a. Rainfall Source

Per Mile High Flood District (MHFD, formerly UDFCD) NOAA Atlas 14 was used to obtain
the 5-year and 100-year 1-hour point rainfall, respectively.  The minor storm is the 5-year
event; the major storm is the 100-year event.

5-year P1 = 1.11 in
100-year P1 = 2.80 in

The obtained Rainfall Frequency Data is included in Appendix C of this report.

b. Calculation Method
The rational method was utilized to calculate peak runoff values for drainage basins.
Impervious coefficients were determined for each basin based on land use.  Time of
concentrations were calculated by combining the initial time or overland flow time
with the travel time in the swale, gutter, and storm sewer.  The one-hour rainfall and
time of concentrations were used to calculate rainfall intensities.  Basin peak runoff
calculations can be found in Appendix A of this report.

c. Detention Volume Computation Method
Detention is provided in the proposed full spectrum detention ponds located at the
north and southeast corner of the proposed site. The required volumes for the ponds
were calculated using the MHFD-Detention Version 4.05 (February 2022).  The pond
release rates are calculated using Table IV-1 from the Johnstown’ Master Plan.
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d. Peak Runoff
Peak runoff was calculated for the minor 5-year and major 100-year storm events.

D. Drainage Facility Design

a. Drainage Patterns and Basin Discussion

Per the historic drainage analysis and plan provided in the Preliminary Drainage Report
for Great Plains Village, Johnstown Colorado – henceforth referred to as Great Planes
Study (please see Appendix C for reference), prepared by Core Consultants, Inc., the
site is located within portion of the historic basin EX-3 and entire basin EX-4 (EX-3 sloping
to the north and EX-2 sloping to the southeast). The proposed drainage map, prepared
by Core Consultants Inc., subdivides the existing basin EX-3 into multiple basins named
E through K.  Existing  basin  EX-4  is  the  proposed Basin  L  of  the   that  are  represented
within the study comprise the Southeastern portion of the site located within Elwel
Basin. This outparcel is represented by basins OS-1 and OS-2 of the provided Drainage
Plan.

As previously mentioned, the existing topography of the site is  split  with the northern
portion of the site sloped to the north This area shall be named Major Basin A within this
report. The Major Basin A is a portion of the Historic Basin EX-3 of Great Planes Study.
The Major Basin A is also comprised of parts of proposed basins I, J, and K of the Great
Planes  study.  A  proposed Pond A shall  be  provided to  collect  and detain  the  flows
from this area. It will release the flows to the north in their historic pattern as part of the
Twin Mound Basin per the criteria set in the Johnstown Master Plan.

The southeastern corner portion of the site sloped to the southeast and this basin shall
be named Major Basin B within this report. Major Basin B is represented in the Great
Planes  Study  as  existing  basin  EX-4  and  as  Proposed  Basin  L.  The  entirety  of  this
proposed Major  Basin  B  will  drain  and the storm flows  be detained in  the  proposed
Pond B. The release flows from this pond will be directed to the east along Weld County
Road 50, into the Elwel Basin.

As per the assumption stated in the Great Plains Study each planning area will require
on-site detention pond. This will remain true for the Master Basin B. Proposed Pond A
shall be providing the detention for the entire Major Basin A. As the proposed site does
not match the boundaries of the planning areas used in the Great Planes Study the
proposed pond A within the Major Basin A will be providing detention for the parts of
Planning Areas 2 through 8 of the Great Planes Study.

The proposed reconfiguration of the drainage basins of the Great Planes Study driven
by the development of this site does not alter the standards for storm conveyance and
detention set forth in the Johnstown Master Plan and in the Great Planes Study.

Pond A shall be constructed to provide the detention for the entire proposed Filing 1
for Revere North. The outlet structure shall be designed to function for the proposed
conditions of the Filing 1 being completely built out. The proposed pond A will  have
additional built in storage within its volume that will be utilized above the 100 year storm
as a temporary emergency volume prior to the emergency spillway. This additional
volume will  be utilized upon upstream development to the west of Filing 1 (Basin I of
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the Great Planes Study.) The provision of the additional storage does not exempt the
remainder of Basin I of the Great Planes Study from the storm evaluation and original
standards set forth in Johnstown Master Plan. Provision of the additional storage may
be utilized upon proper evaluation of Pond A, redesign and reconstruction of the outlet
structure within Pond A, and storm system extension and evaluation with construction
of the upstream projects. With the development of the site in the future, if the provided
storage is found insufficient for the land use, an additional detention may be required
upstream of this project. The pond volumes and areas discussed below in the
Detention section of this report is conditional on the future development, area use, and
densities of the remainder of Basin I of the Great Planes Study upon its development.

The proposed drainage concept for Revere North Filing No. 1 maintains the overall
concept from the ‘Master’ Preliminary Drainage Report prepared by Core. The
proposed preliminary drainage plan splits basins of the Great Planes Study into onsite
and offsite basins for the purposes of this report and site development. An exhibit is
provided in Appendix C, representing the information discussing the basins.

Major Basin A is approximately 98.8 acres in size and consists of single-family and single-
family duplex units.  A storm system is provided from Pond A through the streets at low
points and to ensure the minor storm street capacity is not exceeded.  Swales are
provided along the western boundary to divert flows to area inlets. Storm stubs are
provided for  the future developments to the west and south to convey the flows of
Twin  Mound  Basin.  The  flows  from  a  portion  of  the  outparcel  of  Great  Planes  Study
located at the south end of Major Basin A are expected to be received and conveyed
through this Basin.

Major Basin B is approximately 8.2 acres that primarily consists of single-family
detached units and Pond B. A storm system within this basin shall drain to Pond B. Pond
B shall provide the necessary full spectrum detention for the entire basin and convey
offsite flows from the portion of the outparcel of Great Planes Study located west of
Major Basin B. Please refer to the Drainage Map located in the back of this report for
the Basin location and drainage patterns.

Peak  basin  runoff  calculations  are  provided in  Appendix  A.   All  major  basins  will  be
further subdivided in the Final  Drainage Report  for  stormwater routing and hydraulic
analysis.

b. Conveyance of Off-Site Drainage
The proposed drainage infrastructure for Revere at Johnstown will be sized to convey
the future developed flows from the off-site basins to the west and south as well as the
outparcel located adjacent to the southern property line of this site. The proposed
drainage plan ensures that all current/undeveloped off-site flows are accounted for
and conveyed prior to the developments that will  occur in the future.  In the interim
condition, swales are provided along the west portion of the site to collect the existing
storm runoff.

Future development to the west will require on-site detention ponds as per Johnstown
Master Plan. Release rates from the future ponds will be analyzed based on Table IV-1
from the Johnstown Master Plan.
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c. Preliminary Detention Pond Sizing and Site Outfall Discussion
MHFD detention spreadsheets were used to size the on-site detention ponds.  The table
below summarizes the volumes required for the on-site ponds based on the proposed
site plan.

Preliminary Pond Sizing

Pond
Designation

Proposed Site
Area Tributary

to the Pond

Basin
Imperviousness

Calculated
Required
Volume

(Acre) (%) (cu ft)
Pond A 95.29 46 9.08
Pond B 8.84 54 0.94

To maintain consistency with the existing drainage patterns and Johnstown Master
Plan, future off-site ponds from the south, across Weld County Road 50 will be routed
through Pond A assumed storm release rates at this point shall be sized per the
standards set in the Johnstown Master Plan. The storm shall be sized to convey the
current historic flows from the south and the future allowable release rates from the
detention pond that will be provided upon the development of this portion of Twin
Mound Basin, per the historic drainage analysis provided in the Johnstown Master
Plan.

Proposed release rates out of ponds A and B are set based on the criteria set in the
Johnstown Drainage Plan. As mentioned previously, Table IV-1(Provided in Appendix
C) is used to determine pond release rates for the detention ponds.  The table below
summarizes the allowable release rates from the proposed ponds.

Preliminary Pond Release Calculations per Johnstown
Criteria

Pond
Designation 5 Year Release Rate 100 Year Release Rate

(cfs) (cfs)
Pond A 34.30 86.71
Pond B 2.83 8.22

It should be noted that although the minor storm release rate was calculated per
Table IV-1, actual minor storm release rates for each pond will be determined in the
final design as this is typically controlled by the Water Quality (WQ) and Excess Urban
Runoff Volume (EURV) orifice plates in order to provide the required EURV for the
developed site. Final design of Ponds A and B will ensure that minor storm flows to the
outfall points do not exceed the historic flows currently seen at these points.
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For the major storm event the ponds will be designed to pass the allowable 100-year
release rates plus the 100-year allowable release rates from upstream tributary areas.
The table below compares the total developed 100-year runoff at the ponds against
the historic runoff.

Developed Pond Release Rates

Pond
Designation

100 Year
Historic Release

100 Year
Allowable

Release

100 Year
Proposed
Release

(cfs) (cfs) (cfs)
Pond A 124.60 86.71 85.4
Pond B 13.50 8.22 7.9

Per the table above, total 100-year runoff to each ultimate design point is less than
historic.

d. Drainage Impacts to Surrounding Developments
The drainage design of the proposed development is consistent with historic drainage
patterns and the Johnstown Master Plan. The proposed onsite detention shall improve
the flow patterns in the basins to the proposed conditions of the Master Study and no
negative impacts to surrounding and downstream infrastructure are expected.

e. Proposed Drainage Facilities
Drainage facilities proposed with this project include Type C Inlets, Type R Inlets,
concrete flared end sections, storm forebays, Type III RCP storm systems, drainage
swales, low flow pans, and outlet structures.  Inlets are proposed at low points and on-
grade where minor storm street capacity is exceeded.  Temporary swales are
proposed along the western border of the project to collect the offsite storm runoff.
Proposed swale shall consists of grass swales sloped at 2% or above and collected into
Type C Inlets and the flows will be conveyed to Pond A.  As mentioned previously, two
on-site detention ponds will be constructed with this development and will provide
water quality and storm detention.

All inlets and swales will need to be kept free from debris and trash.  The detention
pond trash racks, and outlet pipes will also require regular maintenance to ensure
proper drainage.

f. Phasing of Construction and Provisions for Drainage
No phasing is proposed for this site construction project.
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E. Conclusion

The  drainage  concept  for  Revere  North  Filing  No.  1  was  derived  from  the  ‘Master’
Preliminary Drainage Plan for Great Plains Village. The proposed site drainage patterns
are in conformance with the existing topography and surrounding developments.
There are no expected negative impacts to the surrounding developments or existing
streets.

This preliminary drainage report is in conformance with the Town of Johnstown Storm
Drainage Criteria, the Storm Water Master Plan for  the Town of Johnstown, and Mile
High Flood District Storm Drainage Criteria Manuals.
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03/29/22

Single Lot Area (sf): 5,610.0

Surface Area Impervious
(sf) C5 C100 (%)

Lawn 2,330.00 0.05 0.49 2%
Roof 2,740.00 0.77 0.85 90%

Concrete Drive/Walk 540.00 0.77 0.85 90%

0.47 0.70 53%
0.48 0.71 55%

0
03/29/22

Single Lot Area (sf): 6,710.0

Surface Area Impervious
(sf) C5 C100 (%)

Lawn 3,430.00 0.05 0.49 2%
Roof 2,740.00 0.77 0.85 90%

Concrete Drive/Walk 540.00 0.77 0.85 90%

0.40 0.67 45%
0.40 0.67 45%

Single Family Lots (61' x 110')

Composite Site Values:
Composite % Impervious Used:

Composite Site Values:
Composite % Impervious Used:

Single Family Lots (51' x 110')
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03/29/22

Single Lot Area (sf): 2,625.0

Surface Area Impervious
(sf) C5 C100 (%)

Lawn 1,002.50 0.05 0.49 2%
Roof 1,420.00 0.77 0.85 90%

Concrete Drive/Walk 202.50 0.77 0.85 90%

0.50 0.72 56%
0.56 0.75 65%

Duplex

Composite Site Values:
Composite % Impervious Used:
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Project No.: 0

29-Mar-22

Basin Design Total Area Imp Tc
ID Point (Ac.) (%) (min) C2 C5 C100 I2 I5 I100 Q5 Q100

Basin A 95.29 46% 54.58 0.34 0.39 0.66 0.90 1.20 3.01 44.30 189.56
Basin B 8.84 40% 17.89 0.29 0.34 0.63 1.74 2.31 5.83 6.97 32.69

Intensity =  28.5 * P1 2 Year P1 = 0.83
(10 + Tc)0.786 5 Year P1 = 1.11

100 Year P1 = 2.80

Basin Runoff Calculations - Direct Runoff

Developed

Runoff Coeff.
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Project No. 1060-02
3/29/22
Final

Basin C5 Length Slope Ti Length Slope Conveyance Conveyance Velocity Tt Total Tc Total Impervious Slope Tc=(26-17i)+L/(60(14i+9)S.5) Tc

ID (ft) (%) (min) (ft) (%) Element Coefficient (K) (fps) (min) (min) Length (ft) (i/100) (ft/ft) (min) (min)

Pond A 0.39 250 2.00 16.1 4125 0.80 Street 20 1.8 38.4 54.6 4375 0.55 0.008 62.5 54.6
Pond B 0.34 100 2.00 10.9 750 0.80 Street 20 1.8 7.0 17.9 850 0.49 0.008 26.6 17.9

Time of Concentration

Initial/Overland Flow Time Ti Travel Time Tt/ Cocentrated Channel Flow Tc Check
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Project No.: 0

29-Mar-22

Basin Design Total Area Imp Tc
ID Point (Ac.) (%) (min) C2 C5 C100 I2 I5 I100 Q5 Q100

Basin A 95.29 46% 54.58 0.34 0.39 0.66 0.90 1.20 3.01 44.30 189.56
Basin B 8.84 40% 17.89 0.29 0.34 0.63 1.74 2.31 5.83 6.97 32.69

Intensity =  28.5 * P1 2 Year P1 = 0.83
(10 + Tc)0.786 5 Year P1 = 1.11

100 Year P1 = 2.80

Basin Runoff Calculations - Direct Runoff

Developed

Runoff Coeff.
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20



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 18.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 22.0 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 = 0.008 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 = 14.0 22.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.3 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 = 5.9 69.6 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)
Revere North Filing 1
Collector Street

MHFD-Inlet_v5.01 (1), Collector Street 4/7/2022, 13:10

Sized Capacity calclated in this
spreadsheet is for one half of
the street.

The total street Capacity is
139.2 cfs
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 21.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 18.0 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 = 0.008 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 = 18.0 18.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.6 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 2.9 11.7 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)
Revere North Filing 1
Res St w Mountable Curb

MHFD-Inlet_v5.01, Res St w Mountable Curb 3/29/2022, 16:58
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 21.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 18.0 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 = 0.008 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 = 18.0 18.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.6 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 Spread Criterion Qallow = 10.8 10.8 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)
Revere North Filing 1
Res St w Vertical Curb

MHFD-Inlet_v5.01, Res St w Vertical Curb 3/29/2022, 17:01
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 200 0.005

Selected BMP Type = EDB 23 -- 1.00 -- -- -- 15,832 0.363 8,016 0.184

Watershed Area = 95.23 acres 24 -- 2.00 -- -- -- 80,621 1.851 56,242 1.291

Watershed Length = 4,375 ft 25 -- 3.00 -- -- -- 173,965 3.994 183,534 4.213
Watershed Length to Centroid = 1,200 ft 26 -- 4.00 -- -- -- 258,827 5.942 399,930 9.181

Watershed Slope = 0.009 ft/ft 27 -- 5.00 -- -- -- 322,036 7.393 690,362 15.849
Watershed Imperviousness = 46.00% percent 28 -- 6.00 -- -- -- 360,509 8.276 1,031,634 23.683

Percentage Hydrologic Soil Group A = 0.0% percent 29 -- 7.00 -- -- -- 395,526 9.080 1,409,652 32.361
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- -- -- --
Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Denver - Capitol Building -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 1.552 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 4.117 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.83 in.) = 2.723 acre-feet 0.83 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.1 in.) = 4.188 acre-feet 1.10 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.39 in.) = 6.252 acre-feet 1.39 inches -- -- -- --
25-yr Runoff Volume (P1 = 1.87 in.) = 10.434 acre-feet 1.87 inches -- -- -- --
50-yr Runoff Volume (P1 = 2.3 in.) = 13.975 acre-feet 2.30 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.81 in.) = 18.540 acre-feet 2.81 inches -- -- -- --
500-yr Runoff Volume (P1 = 4.23 in.) = 30.753 acre-feet 4.23 inches -- -- -- --
Approximate 2-yr Detention Volume = 2.523 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 4.021 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 4.969 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 6.364 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 7.222 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 9.076 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 1.552 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 2.565 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 4.960 acre-feet -- -- -- --

Total Detention Basin Volume = 9.076 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

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

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

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

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

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2)

Width
(ft)

Revere North Filing 1

Pond A

MHFD-Detention, Version 4.05 (January 2022)

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-05 Pond A, Basin 3/28/2022, 15:2424



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
2.14 Zone 1 (WQCV) 2.14 Zone 1 (WQCV)
2.98 Zone 2 (EURV) 2.98 Zone 2 (EURV)
3.99 Zone 3 (100-year) 3.99 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.05 (January 2022)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 2.14 1.552 Orifice Plate

Zone 2 (EURV) 2.98 2.565 Orifice Plate

Zone 3 (100-year) 3.99 4.960 Weir&Pipe (Restrict)

Total (all zones) 9.076
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 ft2

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
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 5.424E-02 ft2

Depth at top of Zone using Orifice Plate = 2.98 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 11.90 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 7.81 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft2

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

Stage of Orifice Centroid (ft) 0.00 0.99 1.99
Orifice Area (sq. inches) 7.81 7.81 7.81

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

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

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

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

Overflow Weir Front Edge Height, Ho = 2.98 N/A ft (relative to basin bottom at Stage = 0 ft)Height of Grate Upper Edge, Ht = 2.98 N/A feet
Overflow Weir Front Edge Length = 16.00 N/A feet Overflow Weir Slope Length = 10.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 11.86 N/A
Horiz. Length of Weir Sides = 10.00 N/A feet Overflow Grate Open Area w/o Debris = 126.56 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 63.28 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 = 10.67 N/A ft2

Outlet Pipe Diameter = 48.00 N/A inches Outlet Orifice Centroid = 1.73 N/A feet
Restrictor Plate Height Above Pipe Invert = 38.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.19 N/A radians

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

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

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

Max Ponding Depth of Target Storage Volume = 4.25 feet Discharge at Top of Freeboard = cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 0.83 1.10 1.39 1.87 2.30 2.81 4.23

CUHP Runoff Volume (acre-ft) = 1.552 4.117 2.723 4.188 6.252 10.434 13.975 18.540 30.753
Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.723 4.188 6.252 10.434 13.975 18.540 30.753
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.7 6.8 21.8 59.8 87.0 124.6 216.6

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.07 0.23 0.63 0.91 1.31 2.27

Peak Inflow Q (cfs) = N/A N/A 30.9 48.6 73.7 131.2 174.7 229.3 373.0
Peak Outflow Q (cfs) = 0.8 1.1 0.9 1.1 12.8 43.6 70.6 85.4 102.0

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.2 0.6 0.7 0.8 0.7 0.5
Structure Controlling Flow = Plate Overflow Weir 1 Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.3 0.5 0.7 0.8
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 66 53 68 70 66 63 60 53
Time to Drain 99% of Inflow Volume (hours) = 40 71 56 73 76 74 73 71 68

Maximum Ponding Depth (ft) = 2.14 2.98 2.52 2.94 3.24 3.60 3.84 4.25 5.42
Area at Maximum Ponding Depth (acres) = 2.15 3.95 2.94 3.84 4.46 5.16 5.63 6.29 7.76

Maximum Volume Stored (acre-ft) = 1.571 4.134 2.514 3.939 5.228 6.960 8.255 10.649 19.031

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

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.05 (January 2022)

Revere North Filing 1
Pond A

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-05 Pond A, Outlet Structure 3/29/2022, 10:1526



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

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

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

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

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

Count_Weir2 = 0 0.36 (diameter = 11/16 inch) Max Depth Row
Count_OutletPipe1 = 1 0.42 (diameter = 3/4 inch) WQCV 215
Count_OutletPipe2 = 0 0.50 (diameter = 13/16 inch) 2 Year 253

COUNTA_2 (Standard FSD Setup)= 1 0.58 (diameter = 7/8 inch) EURV 299
Hidden Parameters & Calculations 0.67 (diameter = 15/16 inch) 5 Year 295

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 325 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86 (diameter = 1-1/16 inches) 25 Year 361

WQ Plate Flow at 100yr depth = 1.40 0.97 (diameter = 1-1/8 inches) 50 Year 385
CLOG #1= 50% 1.08 (diameter = 1-3/16 inches) 100 Year 426 1 Z1_Boolean
n*Cdw #1 = 0.62 1.20 (diameter = 1-1/4 inches) 500 Year 543 1 Z2_Boolean
n*Cdo #1 = 0.96 1.32 (diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45 (diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= N/A 1.59 (diameter = 1-7/16 inches) Draintime Running
n*Cdw #2 = N/A 1.73 (diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
n*Cdo #2 = N/A 1.88 (diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 2.03 (diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Underdrain Q at 100yr depth = 0.00 2.20 (diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth
VertOrifice1 Q at 100yr depth = 0.00 2.36 (diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth
VertOrifice2 Q at 100yr depth = 0.00 2.54 (diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72 (diameter = 1-7/8 inches) Outlet Pipe 2 0 0 0 Spillway
Count_User_Hydrographs 0 2.90 (diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09 (diameter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 1 3.29 (use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate
Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice
Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak
Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak
0 Five Year Ratio Plate
0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

Outlet Plate 1

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 6.00 830,000 110

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

MHFD-Detention, Version 4.05 (January 2022)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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Outflow Hydrograph Workbook Filename:

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

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

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.48 2.68
0:15:00 0.00 0.00 0.72 2.19 3.53 3.18 5.03 5.72 11.69
0:20:00 0.00 0.00 6.06 9.74 13.38 10.64 14.47 17.75 33.94
0:25:00 0.00 0.00 17.30 26.72 40.56 27.49 39.62 52.07 100.77
0:30:00 0.00 0.00 27.42 42.84 65.67 76.39 105.98 135.82 235.49
0:35:00 0.00 0.00 30.94 48.62 73.70 116.71 157.78 205.62 340.32
0:40:00 0.00 0.00 30.21 46.88 70.27 131.18 174.67 229.31 372.99
0:45:00 0.00 0.00 27.82 43.08 64.81 127.33 168.62 224.76 364.07
0:50:00 0.00 0.00 25.24 39.49 59.02 120.56 159.40 213.52 345.03
0:55:00 0.00 0.00 23.06 36.23 53.89 110.54 146.28 198.39 320.77
1:00:00 0.00 0.00 21.34 33.37 49.69 100.71 133.62 184.48 298.58
1:05:00 0.00 0.00 19.76 30.69 45.84 91.96 122.29 172.64 279.48
1:10:00 0.00 0.00 17.90 28.13 42.13 82.75 110.38 155.92 252.85
1:15:00 0.00 0.00 16.03 25.52 38.75 73.06 97.82 136.28 222.06
1:20:00 0.00 0.00 14.56 23.23 35.82 63.46 85.20 116.51 191.42
1:25:00 0.00 0.00 13.52 21.43 32.81 56.16 75.47 101.00 166.91
1:30:00 0.00 0.00 12.67 19.92 29.81 49.84 66.92 88.28 146.55
1:35:00 0.00 0.00 11.92 18.56 27.07 44.28 59.39 77.60 129.38
1:40:00 0.00 0.00 11.19 16.98 24.58 39.19 52.50 68.05 113.94
1:45:00 0.00 0.00 10.47 15.28 22.23 34.62 46.30 59.29 99.74
1:50:00 0.00 0.00 9.74 13.61 19.96 30.26 40.39 51.03 86.36
1:55:00 0.00 0.00 8.71 12.03 17.64 26.11 34.78 43.31 73.86
2:00:00 0.00 0.00 7.52 10.50 15.22 22.23 29.56 36.27 62.48
2:05:00 0.00 0.00 6.17 8.64 12.39 17.67 23.46 28.44 49.64
2:10:00 0.00 0.00 4.96 6.95 9.97 13.32 17.82 21.42 38.10
2:15:00 0.00 0.00 4.02 5.63 8.10 10.22 13.76 16.31 29.39
2:20:00 0.00 0.00 3.29 4.59 6.62 8.00 10.80 12.57 22.90
2:25:00 0.00 0.00 2.70 3.74 5.39 6.28 8.49 9.64 17.75
2:30:00 0.00 0.00 2.21 3.04 4.36 4.94 6.67 7.36 13.72
2:35:00 0.00 0.00 1.79 2.46 3.49 3.88 5.22 5.56 10.48
2:40:00 0.00 0.00 1.44 1.96 2.75 3.00 4.03 4.15 7.93
2:45:00 0.00 0.00 1.16 1.54 2.15 2.31 3.09 3.14 6.07
2:50:00 0.00 0.00 0.93 1.21 1.67 1.80 2.39 2.44 4.73
2:55:00 0.00 0.00 0.74 0.95 1.31 1.42 1.89 1.95 3.79
3:00:00 0.00 0.00 0.58 0.74 1.02 1.11 1.47 1.54 2.99
3:05:00 0.00 0.00 0.44 0.56 0.78 0.85 1.13 1.19 2.28
3:10:00 0.00 0.00 0.32 0.41 0.57 0.63 0.83 0.87 1.68
3:15:00 0.00 0.00 0.22 0.28 0.40 0.44 0.58 0.61 1.16
3:20:00 0.00 0.00 0.14 0.19 0.25 0.29 0.38 0.39 0.74
3:25:00 0.00 0.00 0.08 0.11 0.14 0.17 0.22 0.22 0.41
3:30:00 0.00 0.00 0.04 0.05 0.06 0.08 0.10 0.10 0.18
3:35:00 0.00 0.00 0.01 0.02 0.02 0.02 0.03 0.03 0.04
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 200 0.005

Selected BMP Type = EDB 33 -- 1.00 -- -- -- 12,650 0.290 6,425 0.147

Watershed Area = 8.84 acres 34 -- 2.00 -- -- -- 25,700 0.590 25,600 0.588

Watershed Length = 850 ft 35 -- 3.00 -- -- -- 31,180 0.716 54,040 1.241
Watershed Length to Centroid = 380 ft 36 -- 4.00 -- -- -- 36,920 0.848 88,090 2.022

Watershed Slope = 0.008 ft/ft -- -- -- --
Watershed Imperviousness = 54.00% percent -- -- -- --

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

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- -- -- --
Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Denver - Capitol Building -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.160 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.454 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.83 in.) = 0.296 acre-feet 0.83 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.1 in.) = 0.442 acre-feet 1.10 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.39 in.) = 0.635 acre-feet 1.39 inches -- -- -- --
25-yr Runoff Volume (P1 = 1.87 in.) = 1.014 acre-feet 1.87 inches -- -- -- --
50-yr Runoff Volume (P1 = 2.3 in.) = 1.339 acre-feet 2.30 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.81 in.) = 1.752 acre-feet 2.81 inches -- -- -- --
500-yr Runoff Volume (P1 = 4.23 in.) = 2.862 acre-feet 4.23 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.281 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.433 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.535 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.678 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.767 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.941 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.160 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.294 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.486 acre-feet -- -- -- --

Total Detention Basin Volume = 0.941 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

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

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

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

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

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

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)

Revere North Filing 1

Pond B

MHFD-Detention, Version 4.05 (January 2022)

Example Zone Configuration (Retention Pond)
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1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
1.05 Zone 1 (WQCV) 1.05 Zone 1 (WQCV)
1.76 Zone 2 (EURV) 1.76 Zone 2 (EURV)
2.57 Zone 3 (100-year) 2.57 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.05 (January 2022)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 1.05 0.160 Orifice Plate

Zone 2 (EURV) 1.76 0.294 Orifice Plate

Zone 3 (100-year) 2.57 0.486 Weir&Pipe (Restrict)

Total (all zones) 0.941
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 ft2

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
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.042E-02 ft2

Depth at top of Zone using Orifice Plate = 1.76 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 7.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.50 sq. inches (diameter = 1-3/8 inches) Elliptical Slot Area = N/A ft2

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

Stage of Orifice Centroid (ft) 0.00 0.59 1.17
Orifice Area (sq. inches) 1.50 1.50 1.50

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

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

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

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

Overflow Weir Front Edge Height, Ho = 1.76 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 2.76 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 4.12 N/A feet

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 12.94 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 13.05 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 6.52 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 = 1.01 N/A ft2

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.48 N/A feet
Restrictor Plate Height Above Pipe Invert = 10.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.68 N/A radians

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

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

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

Max Ponding Depth of Target Storage Volume = 2.89 feet Discharge at Top of Freeboard = cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 0.83 1.10 1.39 1.87 2.30 2.81 4.23

CUHP Runoff Volume (acre-ft) = 0.160 0.454 0.296 0.442 0.635 1.014 1.339 1.752 2.862
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.296 0.442 0.635 1.014 1.339 1.752 2.862
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.8 2.4 6.5 9.5 13.5 23.4

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.09 0.27 0.74 1.07 1.53 2.65

Peak Inflow Q (cfs) = N/A N/A 4.3 6.5 9.5 15.6 20.6 26.9 43.2
Peak Outflow Q (cfs) = 0.1 0.2 0.1 0.2 0.7 3.1 5.7 7.9 9.3

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.2 0.3 0.5 0.6 0.6 0.4
Structure Controlling Flow = Plate Overflow Weir 1 Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.2 0.4 0.6 0.7
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 62 52 62 67 64 61 57 51
Time to Drain 99% of Inflow Volume (hours) = 40 67 55 66 73 72 71 69 66

Maximum Ponding Depth (ft) = 1.05 1.76 1.37 1.68 1.97 2.32 2.56 2.89 3.91
Area at Maximum Ponding Depth (acres) = 0.31 0.52 0.40 0.49 0.58 0.63 0.66 0.70 0.84

Maximum Volume Stored (acre-ft) = 0.162 0.455 0.275 0.414 0.570 0.783 0.931 1.156 1.947

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.05 (January 2022)

Revere North Filing 1
Pond B

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

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

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

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

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

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

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row
Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 106
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 138

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 177
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 169

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 198 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 233

WQ Plate Flow at 100yr depth = 0.23 0.97(diameter = 1-1/8 inches) 50 Year 257
CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 290 1 Z1_Boolean
n*Cdw #1 = 0.44 1.20(diameter = 1-1/4 inches) 500 Year 392 1 Z2_Boolean
n*Cdo #1 = 1.83 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running
n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth
VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth
VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 0 Spillway
Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate
Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice
Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak
Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak
0 Five Year Ratio Plate
0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 4.00 90,000 10

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

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.05 (January 2022)
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Outflow Hydrograph Workbook Filename:

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

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

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.12 0.69
0:15:00 0.00 0.00 0.19 0.57 0.91 0.82 1.22 1.38 2.53
0:20:00 0.00 0.00 1.45 2.14 2.84 2.19 2.88 3.52 6.48
0:25:00 0.00 0.00 3.41 5.13 7.64 5.21 7.38 9.52 17.61
0:30:00 0.00 0.00 4.31 6.50 9.47 13.43 18.03 22.61 37.14
0:35:00 0.00 0.00 4.08 6.13 8.80 15.64 20.58 26.93 43.21
0:40:00 0.00 0.00 3.70 5.43 7.78 15.25 19.91 25.93 41.36
0:45:00 0.00 0.00 3.21 4.77 6.89 13.67 17.82 23.85 37.98
0:50:00 0.00 0.00 2.78 4.22 5.99 12.47 16.25 21.63 34.42
0:55:00 0.00 0.00 2.42 3.65 5.19 10.76 14.03 19.12 30.40
1:00:00 0.00 0.00 2.14 3.21 4.58 9.23 12.06 16.90 26.93
1:05:00 0.00 0.00 1.95 2.91 4.19 8.09 10.61 15.28 24.42
1:10:00 0.00 0.00 1.73 2.68 3.88 6.99 9.23 12.97 20.85
1:15:00 0.00 0.00 1.53 2.39 3.59 6.07 8.05 10.99 17.77
1:20:00 0.00 0.00 1.34 2.07 3.14 5.08 6.73 8.90 14.43
1:25:00 0.00 0.00 1.16 1.78 2.60 4.21 5.54 7.06 11.50
1:30:00 0.00 0.00 1.00 1.53 2.13 3.33 4.37 5.46 8.94
1:35:00 0.00 0.00 0.90 1.36 1.83 2.58 3.39 4.13 6.89
1:40:00 0.00 0.00 0.85 1.20 1.65 2.09 2.77 3.29 5.61
1:45:00 0.00 0.00 0.82 1.09 1.53 1.80 2.38 2.77 4.81
1:50:00 0.00 0.00 0.80 1.00 1.45 1.61 2.13 2.41 4.25
1:55:00 0.00 0.00 0.71 0.94 1.36 1.47 1.96 2.16 3.86
2:00:00 0.00 0.00 0.63 0.87 1.24 1.38 1.84 1.98 3.57
2:05:00 0.00 0.00 0.49 0.68 0.96 1.06 1.41 1.48 2.69
2:10:00 0.00 0.00 0.38 0.51 0.72 0.79 1.05 1.08 1.98
2:15:00 0.00 0.00 0.29 0.39 0.54 0.59 0.78 0.80 1.47
2:20:00 0.00 0.00 0.22 0.29 0.40 0.44 0.58 0.60 1.10
2:25:00 0.00 0.00 0.16 0.22 0.29 0.33 0.43 0.45 0.82
2:30:00 0.00 0.00 0.12 0.16 0.22 0.24 0.31 0.33 0.60
2:35:00 0.00 0.00 0.09 0.11 0.16 0.17 0.23 0.24 0.44
2:40:00 0.00 0.00 0.06 0.08 0.11 0.13 0.16 0.17 0.32
2:45:00 0.00 0.00 0.04 0.05 0.08 0.09 0.11 0.12 0.21
2:50:00 0.00 0.00 0.02 0.03 0.05 0.05 0.07 0.07 0.13
2:55:00 0.00 0.00 0.01 0.02 0.02 0.03 0.04 0.04 0.07
3:00:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.03
3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention_v4-05 Pond B, Outlet Structure 3/29/2022, 10:1033



Date: 04/05/22

NRCS Soil Group C Imperviousness C2 C5 C10 C100

A (Existing Conditions) Twin Mound Basin Undeveloped Area 2% 0.01 0.05 0.15 0.49

Basin Total Area A Weighted Imp.
ID (Ac.) Area (Ac.) I (%) C2 C5 C10 C100

A 95.29 95.29 2% 0.01 0.05 0.15 0.49
B 8.84 8.84 2% 0.01 0.05 0.15 0.49

OS-1 5.50 5.50 2% 0.01 0.05 0.15 0.49
OS-2 4.50 4.50 2% 0.01 0.05 0.15 0.49
OS-S1 54.02 54.02 2% 0.01 0.05 0.15 0.49
OS-S2 24.78 24.78 2% 0.01 0.05 0.15 0.49
OS-S3 24.73 24.73 2% 0.01 0.05 0.15 0.49
OS-W1 138.20 138.20 2% 0.01 0.05 0.15 0.49
OS-W2 191.64 191.64 2% 0.01 0.05 0.15 0.49
OS-W3 75.00 75.00 2% 0.01 0.05 0.15 0.49

Revere North

Weighted Runoff Coefficients

Basin Weighted Runoff Coefficient Calculations

Historic/Existing
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Project No.:
Sh. 1 of 3 4/5/22

Final

Basin C5 Length Slope Ti Length Slope Convey. Convey. Vel. Tt Total Tc Imp. Travel Avg. Travel Tc = 26 - 17i + Tc

ID Element Coeff. Length Slope [L/{60*(14i+9)*(S0.5)}]
(ft) (%) (min) (ft) (%) K (fps) (min) (min) (dec) (ft) (%) (min) (min)

A 0.05 500 4.00 26.8 2270 1.40 Native Grass 7 0.8 45.7 72.5 0.02 2270 1.4 60.1 60.1
B 0.05 500 2.50 31.3 425 3.00 Native Grass 7 1.2 5.8 37.2 0.02 425 3.0 30.1 30.1

OS-1 0.05 500 4.00 26.8 190 5.00 Native Grass 7 1.6 2.0 28.9 0.02 190 5.0 27.2 27.2
OS-2 0.05 500 2.00 33.7 260 4.00 Native Grass 7 1.4 3.1 36.8 0.02 260 4.0 28.0 28.0
OS-S1 0.05 500 4.00 26.8 2750 0.80 Native Grass 7 0.6 73.2 100.0 0.02 2750 0.8 80.9 80.9
OS-S2 0.05 500 1.00 42.4 1100 1.00 Native Grass 7 0.7 26.2 68.6 0.02 1100 1.0 45.4 45.4
OS-S3 0.05 500 2.00 33.7 1900 0.90 Native Grass 7 0.7 47.7 81.4 0.02 1900 0.9 61.6 61.6
OS-W1 0.05 500 4.00 26.8 3475 3.00 Native Grass 7 1.2 47.8 74.6 0.02 3475 3.0 61.7 61.7
OS-W2 0.05 500 2.00 33.7 3175 4.00 Native Grass 7 1.4 37.8 71.5 0.02 3175 4.0 54.2 54.2
OS-W3 0.05 500 2.00 33.7 3500 2.00 Native Grass 7 1.0 58.9 92.6 0.02 3500 2.0 70.1 70.1

Time of Concentration

Initial Flow Time Ti Travel Time Tt Tc Check

Developed
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Project No.: 1060-08

5-Apr-22

Basin Design Total Area Imp Tc Master Basin
ID Point (Ac.) (%) (min) C2 C5 C100 I2 I5 I100 Q5 Q100 Q5 Q100

A 1 95.29 2% 60.12 0.01 0.05 0.49 0.84 1.12 2.83 5.34 131.96 Twin Mounds 34.3 86.7
B 9 8.84 2% 30.07 0.01 0.05 0.49 1.31 1.74 4.39 0.77 19.00 Elwel 2.8 8.2

OS-1 8 5.50 2% 27.19 0.01 0.05 0.49 1.39 1.84 4.65 0.51 12.54 Twin Mounds 2.0 5.0
OS-2 10 4.50 2% 27.99 0.01 0.05 0.49 1.36 1.81 4.57 0.41 10.09 Elwel 1.4 4.2
OS-S1 5 54.02 2% 80.88 0.01 0.05 0.49 0.69 0.91 2.30 2.47 61.00 Twin Mounds 19.4 49.2
OS-S2 6 24.78 2% 45.42 0.01 0.05 0.49 1.01 1.35 3.40 1.67 41.29 Twin Mounds 8.9 22.5
OS-S3 7 24.73 2% 61.63 0.01 0.05 0.49 0.83 1.10 2.78 1.36 33.68 Twin Mounds 8.9 22.5
OS-W1 2 138.20 2% 61.69 0.01 0.05 0.49 0.83 1.10 2.78 7.61 188.06 Twin Mounds 49.8 125.8
OS-W2 3 191.64 2% 54.17 0.01 0.05 0.49 0.90 1.20 3.03 11.51 284.53 Twin Mounds 69.0 174.4
OS-W3 4 75.00 2% 70.11 0.01 0.05 0.49 0.76 1.01 2.55 3.78 93.54 Twin Mounds 27.0 68.3

Intensity =  28.5 * P1 2 Year P1 = 0.83
(10 + Tc)0.786 5 Year P1 = 1.11

100 Year P1 = 2.80

Basin Runoff Calculations - Historic Flows

Runoff Coeff.

Existing

Flow (cfs) Allowable Release (cfs)
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APPENDIX C

Referenced Information
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.

5
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Custom Soil Resource Report
Soil Map
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Larimer County Area, Colorado
Survey Area Data: Version 16, Sep 2, 2021

Soil Survey Area: Weld County, Colorado, Southern Part
Survey Area Data: Version 20, Aug 31, 2021

Your area of interest (AOI) includes more than one soil survey 
area. These survey areas may have been mapped at different 
scales, with a different land use in mind, at different times, or at 
different levels of detail. This may result in map unit symbols, soil 
properties, and interpretations that do not completely agree 
across soil survey area boundaries.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 11, 2018—Aug 
12, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

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

7 Ascalon sandy loam, 0 to 3 
percent slopes

23.3 19.4%

8 Ascalon sandy loam, 3 to 5 
percent slopes

11.1 9.2%

78 Otero sandy loam, 3 to 5 
percent slopes

0.8 0.6%

79 Otero sandy loam, 5 to 9 
percent slopes

1.0 0.9%

102 Stoneham loam, 3 to 5 percent 
slopes

1.6 1.3%

115 Weld silt loam, 0 to 3 percent 
slopes

61.8 51.5%

119 Wiley silt loam, 3 to 5 percent 
slopes

19.9 16.6%

Subtotals for Soil Survey Area 119.5 99.6%

Totals for Area of Interest 120.0 100.0%

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

79 Weld loam, 1 to 3 percent 
slopes

0.3 0.3%

83 Wiley-Colby complex, 3 to 5 
percent slopes

0.2 0.2%

Subtotals for Soil Survey Area 0.5 0.4%

Totals for Area of Interest 120.0 100.0%

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.

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

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

Custom Soil Resource Report
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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
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Larimer County Area, Colorado

7—Ascalon sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2swl3
Elevation: 3,870 to 5,960 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 135 to 160 days
Farmland classification: Prime farmland if irrigated

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

Description of Ascalon

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind-reworked alluvium and/or calcareous sandy eolian deposits

Typical profile
Ap - 0 to 6 inches: sandy loam
Bt1 - 6 to 12 inches: sandy clay loam
Bt2 - 12 to 19 inches: sandy clay loam
Bk - 19 to 35 inches: sandy clay loam
C - 35 to 80 inches: sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
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: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water supply, 0 to 60 inches: Moderate (about 7.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No
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Minor Components

Olnest
Percent of map unit: 10 percent
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Vona
Percent of map unit: 5 percent
Landform: Interfluves
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

8—Ascalon sandy loam, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2tlnt
Elevation: 3,550 to 5,970 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 135 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Ascalon and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ascalon

Setting
Landform: Interfluves
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind-reworked alluvium and/or calcareous sandy eolian deposits

Typical profile
Ap - 0 to 6 inches: sandy loam
Bt1 - 6 to 12 inches: sandy clay loam
Bt2 - 12 to 19 inches: sandy clay loam
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Bk - 19 to 35 inches: sandy clay loam
C - 35 to 80 inches: sandy loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 6.00 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 (0.1 to 1.9 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water supply, 0 to 60 inches: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B
Ecological site: R067BY024CO - Sandy Plains, R072XY111KS - Sandy Plains
Hydric soil rating: No

Minor Components

Stoneham
Percent of map unit: 10 percent
Landform: Interfluves
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY002CO - Loamy Plains, R072XY100KS - Loamy Tableland 
Hydric soil rating: No

Vona
Percent of map unit: 8 percent
Landform: Interfluves
Landform position (two-dimensional): Backslope, footslope, shoulder
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY024CO - Sandy Plains, R072XY111KS - Sandy Plains
Hydric soil rating: No

Platner
Percent of map unit: 2 percent
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY002CO - Loamy Plains, R072XY100KS - Loamy Tableland 
Hydric soil rating: No
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78—Otero sandy loam, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: jpxs
Elevation: 4,800 to 5,600 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 135 to 150 days
Farmland classification: Prime farmland if irrigated

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

Description of Otero

Setting
Landform: Fans
Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and/or eolian deposits

Typical profile
H1 - 0 to 15 inches: sandy loam
H2 - 15 to 60 inches: sandy loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No
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Minor Components

Ascalon
Percent of map unit: 5 percent
Ecological site: R067AY122WY - Loamy (Ly) 12-17" PZ
Hydric soil rating: No

Nelson
Percent of map unit: 5 percent
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Kim
Percent of map unit: 5 percent
Ecological site: R067BZ902CO - Loamy Plains
Hydric soil rating: No

79—Otero sandy loam, 5 to 9 percent slopes

Map Unit Setting
National map unit symbol: jpxt
Elevation: 4,800 to 5,600 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 135 to 150 days
Farmland classification: Not prime farmland

Map Unit Composition
Otero and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Otero

Setting
Landform: Fans
Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and/or eolian deposits

Typical profile
H1 - 0 to 14 inches: sandy loam
H2 - 14 to 60 inches: sandy loam

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Low
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Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 
in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Minor Components

Kim
Percent of map unit: 9 percent
Ecological site: R067BZ902CO - Loamy Plains
Hydric soil rating: No

Nelson
Percent of map unit: 6 percent
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Tassel
Percent of map unit: 5 percent
Ecological site: R067BY056CO - Sandstone Breaks
Hydric soil rating: No

102—Stoneham loam, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2x0j1
Elevation: 3,500 to 6,500 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 46 to 54 degrees F
Frost-free period: 115 to 155 days
Farmland classification: Prime farmland if irrigated

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

Setting
Landform: Interfluves, low hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvial and/or eolian tertiary aged pedisediment

Typical profile
Ap - 0 to 4 inches: loam
Bt - 4 to 9 inches: clay loam
Btk - 9 to 13 inches: clay loam
Bk1 - 13 to 18 inches: loam
Bk2 - 18 to 34 inches: loam
C - 34 to 80 inches: loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 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: 12 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 0.5
Available water supply, 0 to 60 inches: High (about 9.1 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Minor Components

Satanta
Percent of map unit: 5 percent
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Weld
Percent of map unit: 5 percent
Landform: Interfluves
Landform position (two-dimensional): Summit
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Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Kimst
Percent of map unit: 5 percent
Landform: Low hills, interfluves
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

115—Weld silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2x0hx
Elevation: 3,600 to 6,000 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 46 to 54 degrees F
Frost-free period: 115 to 155 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Weld and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Weld

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous loess

Typical profile
Ap - 0 to 3 inches: silt loam
Bt1 - 3 to 11 inches: silty clay
Bt2 - 11 to 15 inches: silty clay
Btk - 15 to 21 inches: silty clay
Bk - 21 to 31 inches: silt loam
C - 31 to 80 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
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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 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: 14 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water supply, 0 to 60 inches: High (about 11.7 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Minor Components

Colby
Percent of map unit: 7 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Keith
Percent of map unit: 5 percent
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Adena
Percent of map unit: 5 percent
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Rago, rarely flooded
Percent of map unit: 2 percent
Landform: Drainageways
Down-slope shape: Linear
Across-slope shape: Concave
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Ecological site: R067BY036CO - Overflow
Hydric soil rating: No

Pleasant, ponded
Percent of map unit: 1 percent
Landform: Playas, closed depressions
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R067BY010CO - Closed Upland Depression
Hydric soil rating: Yes

119—Wiley silt loam, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: jpvf
Elevation: 4,800 to 5,600 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 135 to 150 days
Farmland classification: Prime farmland if irrigated

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

Description of Wiley

Setting
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Uniform eolian deposits

Typical profile
H1 - 0 to 6 inches: silt loam
H2 - 6 to 15 inches: silt loam
H3 - 15 to 60 inches: silt loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
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)
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Available water supply, 0 to 60 inches: High (about 11.4 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R067BZ902CO - Loamy Plains
Hydric soil rating: No

Minor Components

Keith
Percent of map unit: 10 percent
Ecological site: R067BZ902CO - Loamy Plains
Hydric soil rating: No

Colby
Percent of map unit: 5 percent
Ecological site: R067BZ008CO - Loamy Slopes
Hydric soil rating: No
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Weld County, Colorado, Southern Part

79—Weld loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2x0hw
Elevation: 3,600 to 5,750 feet
Mean annual precipitation: 12 to 17 inches
Mean annual air temperature: 46 to 54 degrees F
Frost-free period: 115 to 155 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Weld and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Weld

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous loess

Typical profile
Ap - 0 to 8 inches: loam
Bt1 - 8 to 12 inches: clay
Bt2 - 12 to 15 inches: clay loam
Btk - 15 to 28 inches: loam
Bk - 28 to 60 inches: silt loam
C - 60 to 80 inches: silt loam

Properties and qualities
Slope: 1 to 3 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 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: 14 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water supply, 0 to 60 inches: High (about 11.3 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
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Hydric soil rating: No

Minor Components

Adena
Percent of map unit: 8 percent
Landform: Interfluves
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Colby
Percent of map unit: 7 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Keith
Percent of map unit: 3 percent
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Baca
Percent of map unit: 2 percent
Landform: Interfluves
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

83—Wiley-Colby complex, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 3644
Elevation: 4,850 to 5,000 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 48 to 54 degrees F
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Frost-free period: 135 to 170 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Wiley and similar soils: 55 percent
Colby and similar soils: 30 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wiley

Setting
Landform: Plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous eolian deposits

Typical profile
H1 - 0 to 11 inches: silt loam
H2 - 11 to 60 inches: silty clay loam
H3 - 60 to 64 inches: silty clay loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
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 11.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Description of Colby

Setting
Landform: Plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous eolian deposits

Typical profile
H1 - 0 to 7 inches: loam
H2 - 7 to 60 inches: silt loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
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Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 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
Available water supply, 0 to 60 inches: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Minor Components

Heldt
Percent of map unit: 9 percent
Hydric soil rating: No

Weld
Percent of map unit: 6 percent
Hydric soil rating: No
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3/24/22, 3:06 PM Precipitation Frequency Data Server
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NOAA Atlas 14, Volume 8, Version 2 
Location name: Johnstown, Colorado, USA* 

Latitude: 40.3529°, Longitude: -104.9605° 
Elevation: 4936.4 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.240
(0.186‑0.310)

0.287
(0.223‑0.371)

0.383
(0.296‑0.496)

0.480
(0.370‑0.626)

0.642
(0.491‑0.904)

0.788
(0.582‑1.12)

0.952
(0.678‑1.38)

1.14
(0.777‑1.70)

1.41
(0.927‑2.16)

1.64
(1.04‑2.52)

10-min 0.351
(0.273‑0.453)

0.420
(0.326‑0.543)

0.560
(0.434‑0.726)

0.704
(0.541‑0.916)

0.940
(0.718‑1.32)

1.15
(0.852‑1.63)

1.39
(0.993‑2.02)

1.67
(1.14‑2.49)

2.07
(1.36‑3.17)

2.40
(1.52‑3.69)

15-min 0.428
(0.333‑0.553)

0.512
(0.398‑0.662)

0.683
(0.529‑0.886)

0.858
(0.660‑1.12)

1.15
(0.876‑1.62)

1.41
(1.04‑1.99)

1.70
(1.21‑2.47)

2.03
(1.39‑3.03)

2.52
(1.66‑3.86)

2.93
(1.86‑4.50)

30-min 0.571
(0.444‑0.737)

0.681
(0.529‑0.880)

0.907
(0.701‑1.18)

1.14
(0.875‑1.48)

1.52
(1.16‑2.14)

1.86
(1.38‑2.64)

2.25
(1.61‑3.27)

2.69
(1.84‑4.01)

3.34
(2.19‑5.12)

3.89
(2.46‑5.96)

60-min 0.707
(0.550‑0.913)

0.834
(0.648‑1.08)

1.11
(0.855‑1.43)

1.39
(1.07‑1.81)

1.87
(1.43‑2.64)

2.30
(1.71‑3.27)

2.80
(2.00‑4.07)

3.37
(2.30‑5.03)

4.21
(2.77‑6.46)

4.92
(3.12‑7.54)

2-hr 0.844
(0.662‑1.08)

0.988
(0.774‑1.26)

1.30
(1.02‑1.67)

1.64
(1.27‑2.11)

2.21
(1.72‑3.10)

2.74
(2.05‑3.86)

3.35
(2.42‑4.82)

4.04
(2.80‑5.97)

5.08
(3.37‑7.70)

5.96
(3.81‑9.01)

3-hr 0.928
(0.732‑1.18)

1.08
(0.849‑1.37)

1.41
(1.11‑1.80)

1.78
(1.39‑2.27)

2.40
(1.88‑3.36)

2.98
(2.25‑4.17)

3.65
(2.65‑5.23)

4.42
(3.08‑6.49)

5.57
(3.72‑8.39)

6.54
(4.21‑9.82)

6-hr 1.10
(0.874‑1.38)

1.27
(1.01‑1.60)

1.65
(1.31‑2.08)

2.06
(1.62‑2.61)

2.75
(2.17‑3.79)

3.40
(2.58‑4.68)

4.13
(3.03‑5.84)

4.98
(3.50‑7.21)

6.24
(4.21‑9.26)

7.31
(4.75‑10.8)

12-hr 1.29
(1.04‑1.60)

1.53
(1.23‑1.90)

2.00
(1.60‑2.49)

2.46
(1.95‑3.08)

3.19
(2.51‑4.27)

3.84
(2.93‑5.18)

4.57
(3.36‑6.31)

5.37
(3.80‑7.62)

6.55
(4.45‑9.55)

7.53
(4.95‑11.0)

24-hr 1.55
(1.26‑1.91)

1.83
(1.48‑2.25)

2.35
(1.89‑2.89)

2.84
(2.28‑3.52)

3.61
(2.85‑4.74)

4.28
(3.28‑5.66)

5.01
(3.71‑6.80)

5.81
(4.14‑8.11)

6.97
(4.78‑10.00)

7.93
(5.26‑11.4)

2-day 1.80
(1.47‑2.18)

2.13
(1.74‑2.58)

2.71
(2.21‑3.30)

3.25
(2.63‑3.97)

4.05
(3.21‑5.21)

4.73
(3.65‑6.16)

5.46
(4.08‑7.28)

6.25
(4.49‑8.57)

7.37
(5.10‑10.4)

8.28
(5.56‑11.8)

3-day 1.96
(1.61‑2.36)

2.29
(1.88‑2.77)

2.88
(2.36‑3.49)

3.42
(2.79‑4.16)

4.24
(3.38‑5.42)

4.93
(3.83‑6.36)

5.67
(4.26‑7.50)

6.47
(4.67‑8.80)

7.61
(5.29‑10.6)

8.53
(5.76‑12.0)

4-day 2.09
(1.72‑2.50)

2.42
(2.00‑2.91)

3.03
(2.49‑3.65)

3.58
(2.92‑4.33)

4.40
(3.52‑5.59)

5.10
(3.97‑6.54)

5.84
(4.41‑7.69)

6.65
(4.82‑8.99)

7.79
(5.44‑10.8)

8.71
(5.91‑12.2)

7-day 2.36
(1.96‑2.81)

2.76
(2.29‑3.29)

3.45
(2.85‑4.11)

4.05
(3.33‑4.85)

4.93
(3.95‑6.15)

5.64
(4.42‑7.13)

6.39
(4.85‑8.28)

7.18
(5.24‑9.56)

8.28
(5.82‑11.3)

9.15
(6.26‑12.7)

10-day 2.61
(2.18‑3.08)

3.06
(2.55‑3.62)

3.81
(3.17‑4.51)

4.45
(3.68‑5.30)

5.37
(4.31‑6.62)

6.09
(4.79‑7.62)

6.84
(5.21‑8.78)

7.62
(5.58‑10.0)

8.68
(6.13‑11.8)

9.51
(6.55‑13.1)

20-day 3.34
(2.81‑3.90)

3.86
(3.25‑4.51)

4.72
(3.96‑5.53)

5.44
(4.54‑6.40)

6.43
(5.20‑7.79)

7.19
(5.70‑8.85)

7.96
(6.11‑10.0)

8.74
(6.46‑11.3)

9.78
(6.97‑13.0)

10.6
(7.36‑14.3)

30-day 3.92
(3.32‑4.54)

4.51
(3.82‑5.23)

5.46
(4.61‑6.35)

6.24
(5.24‑7.30)

7.31
(5.94‑8.78)

8.13
(6.47‑9.91)

8.94
(6.90‑11.2)

9.75
(7.24‑12.5)

10.8
(7.75‑14.3)

11.6
(8.14‑15.6)

45-day 4.61
(3.93‑5.31)

5.30
(4.52‑6.11)

6.41
(5.44‑7.41)

7.31
(6.17‑8.48)

8.51
(6.95‑10.1)

9.42
(7.54‑11.4)

10.3
(7.99‑12.7)

11.2
(8.35‑14.2)

12.3
(8.87‑16.1)

13.1
(9.26‑17.5)

60-day 5.17
(4.42‑5.92)

5.97
(5.11‑6.85)

7.24
(6.17‑8.33)

8.26
(7.01‑9.54)

9.61
(7.87‑11.4)

10.6
(8.52‑12.7)

11.6
(9.01‑14.2)

12.5
(9.38‑15.8)

13.7
(9.91‑17.8)

14.6
(10.3‑19.3)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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These Calculations have been replaced with the more
concervative values for the Filing 1 Sizing
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Maximum release
flow criteria per
historic site flows.
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CENTERLINE IRRIGATION EASEMENT

(REC. NO. 1455615) EXCEPTION #18

*NO WIDTH PROVIDED

Land Use Code Affidavit

(Rec. No. 20040088455)

Exception #35

60' right of way

(Book 83 at Page 273)

Exception #11

60' right of way

(Book 83 at Page 273)

Exception #11

60' right of way

IRRIGATION PIVOT

IRRIGATION PIVOT

oil production
facilities

36" IRRIGATION PIPE

(ASSUMED DIRECTION)

GRAVEL

DRIVEWAY

RCP IRR

GRAVEL

DRIVEWAY

PVC IRR

PVC IRR

GRAVEL

DRIVEWAY

CMP IRR

CMP IRR

16" RCP

gully

12" PVC

GRAVEL

DRIVEWAY

3' WIDE DITCH

D
I
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T
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O
A

D

IRRIGATION

STRUCTURE

Parcel 1

Parcel 2

Parcel 4

PVC IRR

2' WIDE

DITCH
2' WIDE

DITCH

PVC IRR

PVC IRR

2' WIDE

DITCH

4' WIDE DITCH

4' WIDE DITCH

8' WIDE DITCH

4' WIDE DITCH (CONC)

CULVERT

IRRIGATION

CENTERLINE 3' WIDE

EARTHEN DITCH

CMP

CENTERLINE 4' WIDE

EARTHEN DITCH

CENTERLINE 3' WIDE

EARTHEN DITCH

centerline 4'

wide earthen

ditch

RCP

RCP

4' WIDE DITCH (CONC)

2' WIDE DITCH

4' WIDE DITCHES (CONC)

CMP

CMP

CMP

RCP

4' WIDE DITCHES (CONC)

IRRIGATION

STRUCTURE

4' WIDE

DITCH

(CONC)

5' WIDE DITCH

(CONC)

6' WIDE DITCH

(CONC)

CENTERLINE

7' WIDE EARTHEN

DITCH

RCP

CENTERLINE

5' WIDE EARTHEN DITCH

dirt

road

11' wide

earthen ditch

centerline 6'

wide earthen

ditch

3.5' WIDE DITCH (CONC)

4' WIDE DITCH (CONC)

centerline 8'

wide earthen

ditch

centerline 7'

wide earthen

ditch

RCP

earthen ditch

centerline 3'

wide earthen

ditch

irrigation

structure

centerline 15' wide

earthen ditch

RCP

4' wide concrete ditch

irrigation

structure

ABOVEGROUND GAS

LINE INSIDE FENCE

dirt

road

dirt

road

dirt

road

8' WIDE

DITCH

CMP
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4' WIDE DITCH

irrigation
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4' wide concrete ditch

2' wide concrete ditch

4' WIDE
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CPP IRR
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CENTERLINE 3' WIDE

EARTHEN DITCH

4' WIDE

DITCH (CONC)

METAL SIGN

3' WIDE DITCH

3' WIDE DITCH

CMP

UNDERGROUND GAS LINE

(BOOK 1199, PAGE 377) EXCEPTION #17

*NO WIDTH PROVIDED

UNDERGROUND GAS LINE

(BOOK 830, PAGE 286)

EXCEPTION #16

*NO WIDTH PROVIDED

FENCE LINE

culvert

SIGN

PVC

water

line

water

line

wellhead

RCP

WATER LINE

WATER LINE

SIGN

"BURIED GAS LINE"

SIGN

UNDERGROUND OIL PIPELINE

SIGN

BURIED FIBER OPTIC

SIGN

HWY 60

STOP SIGN

SIGN

I-25 NORTH
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UNDERGROUND OIL PIPELINE
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UNDERGROUND OIL PIPELINE
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STOP AHEAD

SIGN

UNDERGROUND

PETROLEUM PIPELINE

SIGN

UNDERGROUND

PETROLEUM PIPELINE

BURIED FIBER

OPTIC CABLE

NATURAL GAS

PIPELINE

NATURAL GAS

PIPELINE

BURIED GAS LINE & TEST STATION

BURIED GAS LINE

BURIED GAS LINE

crude oil pipeline

natural

gas

pipeline

crude oil

pipeline

natural gas

pipeline

"buried gas line & test

station"

"school bus stop ahead"

SIGN

SPEED LIMIT 55 MPH

Herrera Mario/Janice D Revocable Trust

Lot 3, HERRERA SUBDIVISION

(Rec. No. 20110063884)
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Anderson Farms Inc.

unplatted

Frank Stanley L

unplatted

(Rec. No. 20130021614)

Yelek Charlotte M

Lot 1, MORNING STAR FARM R.L.U.P. 98-RLP0022

(Rec. No. 19990027319)

Johnson/Taylor Family Properties LLLP

unplatted

(Rec. No. 2002063467)

VMJ Properties LLC

Lot 2, REPLAT OF LOT 3, AMENDED

PLAT OF GREAT COLORADO

MARKETPLACE SUBDIVISION

(Rec. No. 20070055087)
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Barleben Nancy M, Tarum Larry/Roger D/Stanley A

Lot 2, TARUM MINOR LAND DIVISION - 04-S2315

(Rec. No. 20040116490)

STEAN LLC

UNPLATTED

(REC. NO. 20170013018)

STEAN, LLC

UNPLATTED

(REC. NO. 20170013018)

HPE Investors LLC

unplatted

(Rec. No. 3398333)

HPE INVESTORS LLC

UNPLATTED

(REC. NO. 3398333)

VISTA AG LLC

UNPLATTED

(REC. NO. 2399911)

VISTA AG LLC

UNPLATTED

(REC. NO. 2399911)

Garcia Debra L  / Jeffrey P

RE-4879

(Rec. No. 3616687)

Jansma Patricia A

Wulfert Kandace A

RECX13-0103

(Rec. No. 4110540)
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D & D CITO Trust

RE-3835

(Rec. No. 3282718)

Cito Vaugh Jacob

SE-1024

(Rec. No. 3282322)
D & B CITO Trust

RE-3835

(Rec. No. 3282718)

D & B CITO Trust

unplatted

(Rec. No. 3935009)

BURIED FIBER

OPTIC CABLE

FENCE LINE

C

O

N

C

R

E

T

E

INTERSECTION

AHEAD

transcontinental

cable route

DITCH (CONC)

4' WIDE DITCH (CONC)

CONCRETE

 DITCH (CONC)

silo

gravel driveway

gravel driveway

propane
tank

concrete

concrete

concrete

co
nc

re
te

di
tc

h

RCP

concrete
with spigot

RCP

concrete
with spigot

concrete

silo

spigot

water air vac
vent pipe

UNDERGROUND FIBER OPTIC LINE

CENTERLINE OF 20' RIGHT OF WAY

AND EASEMENT PER DOCUMENT

(REC. NO. 1514810) EXCEPTION #20

UNDERGROUND PIPELINE CENTERLINE

OF 30' NON-EXCLUSIVE PIPELINE

RIGHT OF WAY PER DOCUMENT

(REC. NO. 3914626) EXCEPTION #55

4' wide concrete ditch
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East Larimer County Road 14
Weld County Road 50
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STOP SIGN

4'

UNDERGROUND FIBER OPTIC LINE

CENTERLINE OF 20' RIGHT OF WAY AND EASEMENT PER DOCUMENT

(BOOK 1382 AT PAGE 795) EXCEPTION #21

20' PERMANENT EASEMENT

(REC. NO. 20170075357)

EXCEPTION #66

20' PERMANENT EASEMENT
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APPENDIX D

Preliminary Drainage Map
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