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ENGINEER’S STATEMENT: 

I affirm that this report and plan for the PHASE II drainage design of CVR Filing 14 Amendment 

1 was prepared by me (or under my direct supervision) in accordance with the provisions of the 

Town of Castle Rock Drainage Design and Technical Criteria for the owners thereof. I understand 

that the Town of Castle Rock does not and will not assume liability for drainage facilities designed 

by others. 

 

                                                                        2026-08-11 

Legacy Consulting Engineers, Inc. 

James J. Mill, P.E. (Colorado PE #29256) 

 

OWNER/DEVELOPER’S STATEMENT 

CVR PA3A LLC hereby certifies that the drainage facilities for CVR Filing 14 Amendment 1 shall 

be constructed according to the design presented in this report. I understand that the Town of Castle 

Rock does not and will not assume liability for the drainage facilities designed and/or certified by 

my engineer and that the Town of Castle Rock reviews drainage plans pursuant to the Municipal 

Code; but cannot, on behalf of CVR Filing 14 Amendment 1, guarantee that final drainage design 

review will absolve CVR PA3A LLC and/or their successors and/or assigns of future liability for 

improper design. 

 

                                                                        2026-08-11___ 

CVR PA3A LLC       Date 

Gregory W. Brown 
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II. GENERAL LOCATION AND DESCRIPTION 

This PHASE II Drainage Study for CVR FILING NO. 14 AMENDMENT 1 (CVR14.A1) has been 

prepared to address onsite and offsite drainage concepts in accordance with requirements of Castle 

Rock, Colorado.  The Appendix to this report includes minimum criteria, design computations and 

reference information to be used in subsequent phases of analysis and design.  The attached 

PHASE II Drainage Plan summarizes the drainage concepts and conclusions of this study. 

A. SITE LOCATION 

 

CVR FILING NO. 14 AMENDMENT 1, containing a total of 21.1 acres, is located in Castle 

Rock as depicted on Figure 1 in the Appendix.  The site is located in the northeast quarter of 

Section 24, Township 8 South, Range 67 West of the Sixth Principal Meridian, Castle Rock, 

Colorado.  The site resides in the northeast portion of Crystal Valley Ranch PD.  The site is 

bounded by Rhyolite Park on the west, Crystal Valley Ranch northern boundary and rural estate 

lots on the north, CVR Filing 14 on the east, and Crystal Valley Parkway on the south. 

B. DESCRIPTION OF PROPERTY 

The site is to consist of 21.1 acres to be subdivided as 112 single family home sites.  Existing 

vegetation covers the site, which is not irrigated, consisting mainly of native grasses and 

deciduous brush with topography ranging from 1% to 25%.  The site drains mostly to the 

southwest towards the existing regional pond 512, where runoff will be intercepted and routed 

through Pond 512 as indicated by Master Drainage Report for Crystal Valley Ranch, Updated 
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August 2015, Prepared by JR Engineering, Ltd (Reference 5).   

There are no active irrigation facilities on the site. 

The development will be overlot graded for residential development. CVR Filing No. 14 

Amendment 1 is zoned for a maximum of 127 units but is being platted for 112 units. 

III. DRAINAGE BASINS AND SUB-BASINS 

A.  MAJOR DRAINAGE BASINS 

Historically, this site has been an existing ranch that drains in all directions.  In 2005 Crystal 

Valley Parkway was completed along with initial construction of Regional Detention Pond 511, 

in 2015 Regional Detention Pond 512 was completed. 

At Pond 512 Stormwater is detained and released at rates determined by a separate approved 

Phase III Drainage Study for this regional pond (Phase III D.S. for Regional Pond 512 (CD15-

0015) Revised June 02, 2015) , conforming to EURV release patterns as established by the Town 

of Castle Rock.  From Pond 512 this release continues in the historic drainage pattern to the 

north through an arroyo on Park Property (adjacent to the west of the site) which in turns 

confluences with Sellars Gulch to the northeast about 2000’ downstream. 

No off-site drainage enters the property.  The existing drainage patterns will be reworked to 

direct runoff toward four detention facilities – Regional Pond 512, a NW Pond, a NE Pond, and 

Regional Pond 511. 

The predominant soil types for the site include Kutch Sandy Loams (KtE) and Stony rough land 

(Su) (see Fig. 2 and Ref. 4).  Kutch (KtE) soils have medium to rapid runoff with moderate to 

severe erosion potential and are in the “D” hydrologic soils group classification and represents 

75% of the project.   Stony rough land (Su) is a well drained soil group rapid runoff with slight to 

moderate erosion potential and is classified as soil group “D” and represents 23% of the project. 

B.  MINOR DRAINAGE BASINS 

Sub-basins for this site have been divided as follows: A through K.  Storm sewer systems are 

named according to their corresponding sub-basin 

Sub-basins for this site are named according to their respective drainage patterns.   
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Basin “A” drains to the southwest toward existing pond 512.  The total area of Basin A is 8.5 

acres.  The total runoff from Basin A in the minor and major event is 13.0 cfs & 30.8 cfs.  Flows 

from basin A will be captured in storm lines A1 and A2 and routed directly to Pond 512 which 

was designed to handle all storm water detention from this site (see Pond 512 calculations and 

discussion in Appendix D). 

Basin “B.3” drains to the northeast corner of the site.  The total area of Basin B.3 is 1.7 acres.  

The total runoff from Basin B.3 in the minor and major event is 3.0 cfs & 7.8 cfs.  Flows from 

Basin B.3 combine with Basins G (eastern slope basin) & F.1 (rear lot flows along northern 

border – see further discussion below) in a full spectrum detention pond (NE Pond) and are 

released to the historic route north at rates well below historic rates (see basin H-F).  Emergency 

overflow for this NE Pond is routed to existing Loon Lane directly to the east of the pond. 

Basin “C” is in the northwest corner of the site that doesn’t drain directly to existing regional 

detention pond 512.  The total area of Basin C is 2.8 acres.  The total runoff from Basin C in the 

minor and major event is 5.4 cfs & 13.1 cfs and are routed through a full spectrum detention 

pond at the NW corner of the site (NW Pond) and are released to the historic route west at rates 

well below historic (see basin H-E).  Emergency overflow for this NW Pond is routed to the west 

to the Pond 512 arroyo to the west of the site directly downstream of the discharge point for the 

pond at DP 1.  This unnamed arroyo confluences with Sellars Gulch about 2000’ downstream to 

the northeast offsite. 

Basin “D” consists of roadway drainage only (Fabled Oak Dr) just north of Pond 512.  The total 

area of Basin D is 1.1 acres.  The total runoff from Basin D in the minor and major event is 3.5 cfs 

& 7.3 cfs.  Basin D also drains directly to Pond 512 and will be handled in the same manner as 

runoff from Basin A. 

Basin “E” consists of rear yard sheet flow drainage into and the arroyo downstream of pond 512 

along the west side of the site.  The total area of Basin E is 1.0 acres.  The total runoff from Basin 

E in the minor and major event is 2.0 cfs & 5.4 cfs.  Basin H-E is the historic basin to the same 

location.  Basin H-E consists of 6.0 acres of area.  The total runoff from Basin H-E in the minor 

and major event is 3.1 cfs & 15.9 cfs.  Flows to DP 16 will be reduced to about 1/3 of the historic 

flows in the major event.  This basin will not be treated and is presented as an exclusion per 13.1.4 

as treating this area is not practicable.  There is a 6 foot gravity retaining proposed all along these 

15 lots to prevent grading on Park property directly to the west that precludes the installation of 

storm sewer or a concrete swale to capture water from this basin. 
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Basins “F.1 & F.2” (a split of formerly basin F) consists of rear yard sheet flow drainage toward 

the northern boundary of the site.  F.1 flows east to the NE Pond at DP 17 and F.2 flows west to 

the NW Pond at DP 23.  The total area of Basin F is 1.2 acres.  F.1 & F.2 split evenly at 0.6 ac 

each..  The total runoff from each in the minor and major event is 2.1 cfs & 3.3 cfs.  Basin H-F is 

the historic basin to the same location.  Basin H-F consists of 7.5 acres of area.  The total runoff 

from Basin H-F in the minor and major event is 5.5 cfs & 21.2 cfs.  All flows will receive full 

spectrum detention treatment at either the NE Pond (F.1) or the NW Pond (F.2). 

Basin “G” consists of cut slope drainage flowing toward the northern property line of the site and 

CVR along the east side of the site toward the northeast corner of the site.  The total area of Basin 

G is 1.7 acres.  The total runoff from Basin G in the minor and major event is 1.2 cfs & 6.4 cfs.  

Runoff from G will flow in virtually the same manner as it does today and is 0.2 acres less than 

the existing H-G of 1.9 acres but increases because of the decreased Tc, a consequence of the 

addition of a proposed concrete interception channel along the eastern border.  All flows will 

receive full spectrum detention treatment at the NE Pond and discharge at significantly reduced 

rates at the same discharge location as H-G (Basin OS2 in the Phase III for CVR14). 

Basin “J” consists of rear yard drainage flowing toward the southeast property line of the site and 

CV Pkwy.  The total area of Basin J is 0.8 acres.  The total runoff from Basin J in the minor and 

major event is 1.2 cfs & 3.7 cfs.  Basin H-J is the historic basin to the same location.  Basin H-J 

consists of 2.1 acres of area.  Total runoff from Basin H-J in the minor and major event is 2.2 cfs 

& 8.5 cfs.  Flows to DP 20 will be reduced to about one half of the historic flows in the major 

event. 

Basin “H” consists of roadway drainage only (Snow Goose Rd) just north of existing Snow Goose 

Rd.  The total area of Basin H is 0.5 acres.  The total runoff from Basin H in the minor and major 

event is 1.1 cfs & 2.7 cfs.  Basin H-H is the historic basin to the same location at DP 19.  Basin H-

H consists of 0.5 acres of area.  The total runoff from Basin H-H in the minor and major event is 

0.5 cfs & 1.8 cfs.  Flows to DP 19 will increase slightly at DP 19 but when combined with Basin 

J nets out at a composite reduction of flows toward Snow Goose Rd and CV Pkwy.  Both H & J 

are comparable to Basin OS1 in the CVR14 Drainage Study and are treated in Regional Detention 

Pond 511 to east.  Basin OS1 is 2.5 acres with a Q peak of 7.8 cfs in the 100 yr, greater than H&J 

combined which is 3.7+2.7=6.4 cfs. 
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Basin “K” consists of open space sheet flow drainage intercepted by pond 512 along the 

southwestern property line.  The total area of Basin K is 0.4 acres.  The total runoff from Basin K 

in the minor and major events is 0.5 and 1.8 cfs which is a reduction of flows in the historic 

condition at H-K of 1.6 & 6.3 cfs.  All flow from Basin K will be routed through existing regional 

detention pond 512. 

IV.  DRAINAGE DESIGN CRITERIA 

A.  REGULATIONS 

Storm drainage analysis and design criteria are to be taken from the "Town of Castle Rock Storm 

Drainage Design and Technical Criteria Manual, Feb 2025", Reference 1, and the "Urban Storm 

Drainage Criteria Manual" (USDCM), Reference 2. 

B.  DRAINAGE STUDIES, MASTER PLANS, SITE CONSTRAINTS 

Development criteria shall be in accordance with Castle Rock Water Department. The Master 

Drainage Report for Crystal Valley Ranch – Updated August 2015, by JR Engineering, Ltd 

(Reference 5), and the Phase III D.S. for Regional Pond 512 (CD15-0015) Revised June 02, 2015 

(Reference 6), and the Phase III D.S. for Crystal Valley Ranch Regional Ponds 510 & 511 

(Reference 7), and the Phase III Drainage Study For Crystal Valley Ranch Filing No. 14 (CD14-

0025, (Reference 8) were utilized to assist in developing the drainage plan and facilities for 

CVR14.A1. 

C.  HYDROLOGY 

CVR FILING NO. 14 AMENDMENT 1 is within Douglas County rainfall zone 1.  Figure 3 

contains the appropriate rainfall data for Zone 1 and CVR Filing No. 14 Amendment 1.  The 

Rational Method was utilized to analyze and quantify runoff from the developed basins.  Design 

points were used to determine total flows at key points of interest.  The 5-year storm event was 

used for the minor storm analysis within residential areas, and the 100-year storm frequency was 

analyzed for the major storm.  Roadway capacities can be found in the inlet calculations in 

Appendix C. 

D.  HYDRAULICS 

Sizing calculations for storm sewer were completed using Hydraflow Storm Sewers Extension for 

Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. and Bently/Haestad Methods StormCAD v 

5.5 for Storm HGL’s (See Appendix C). 
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E.  STORAGE AND WATER QUALITY ENHANCEMENT 

A significant portion of the site currently drains to Regional Pond 512 and the outfall from Pond 

512.  Another significant portion of the site drains north towards the northern boundary of CVR 

and into the rural lots to the north. 

At Pond 512 Stormwater is detained and released at rates determined by a separate approved Phase 

III Drainage Study for this regional pond (Phase III D.S. for Regional Pond 512 (CD15-0015) 

Revised June 02, 2015) , conforming to EURV release patterns as established by the Town of 

Castle Rock.  From Pond 512 this release continues in the historic drainage pattern to the north 

through an arroyo on Park Property (adjacent to the west of the site) which in turns confluences 

with Sellars Gulch to the northeast about 2000’ downstream.  An emergency overflow inlet and 

discharge pipe will be added to this pond as letting the overflow over the road would result in 

greater than 12” of ponding at FL.  A single inlet is proposed that will connect the existing 36” 

RCP outlet with a new 18” RCP outlet, which when combined will pass the fully developed Major 

storm of 280 cfs with a headwater elevation equal to 12” of ponding at the flowline (6449.49). 

The northern portion of the site drains to two proposed ponds – a NW Pond and a NE Pond.  A 

small portion of the site at the southeast cornerdrains to Pond 511 as it has done since this pond’s 

construction in 2015 

Site soils are typical of the area and will require careful erosion and sediment control methods.  

Construction sedimentation will be controlled primarily using the existing detention pond 512, as 

well as other methods to meet Town of Castle Rock Performance Standards.  Specifics of this 

erosion control plan will be demonstrated in the Temporary, Erosion, and Sedimentation Control 

Plan that will be included in the construction plan set at time of Final Plat. 

No unsuitability of the site soils with regard to construction of this development have been 

identified thus far. 

V.  STORMWATER MANAGEMENT FACILITY DESIGN 

A.  STORMWATER CONVEYANCE FACILITIES 

The general concept is to convey storm water via natural drainage-ways, culverts, and roadways 

to detention and water quality facilities and ultimately to the unnamed Sellars Gulch arroyo at the 

boundary of Crystal Valley Ranch.  Basins consist of developed lots, roadways, natural drainage-

ways and open space. 
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B.  STORMWATER STORAGE FACILITIES 

Full spectrum treatment will be provided for the entire site (except for the north half of Basin E) 

at four locations: Existing Regional Ponds 511 & 512, and two onsite ponds at the NE & NW 

corners of the site. 

C.  WATER QUALITY ENHANCEMENT CONTROL MEASURES 

Water quality enhancement will be achieved via full spectrum detention. 

D.  FLOODPLAIN MODIFICATION 

No modification of any established floodplain is required for this project. 

E. GEOTECH INVESTIGATION & SUB-SURFACE COLLECTION SYSTEM DESIGN 

Groundwater does appear in the boring logs.  Groundwater will be addressed by a combination of 

dewatering practices during infrastructure construction and subsurface collection systems at the 

foundation of each house. 

Eleven lots will be impacted by lot-to-lot drainage from B type lots behind them.  A subsurface 

collection system at the back of walk is proposed to collect excess groundwater and direct it to the 

storm sewer system. 

F. OPERATION AND MAINTENANCE. 

Operation and maintenance of roadways, regional detention ponds, and storm sewer systems will 

be by the Town of Castle Rock.  The two onsite detention ponds at the NW & NE corners of the 

site will be maintained and operated by the Crystal Valley Ranch Master Association. 

G. ADDITIONAL PERMITTING REQUIREMENTS 

No additional permitting beyond that, which is typical for a single family subdivision will be 

required. 

H. GENERAL 

Figure 1 is a vicinity map showing approximately where the CVR Filing No. 14 Amendment 1 

development is located.  Figure 2 presents the soil classifications found within the site. Appendix 

E presents a “firmette” for Map Number 08035C0304F.  Figure 3 is the design point rainfall for 

Castle Rock.  Figure 4 contains the time-intensity-frequency curves for Castle Rock.  Figure 5 

shows calculations for a composite “I” value.  Figure 6 presents average flow velocities for use 

with the rational method.  Figure 7 contains time of concentration calculations and peak storm 
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flows using rational method calculation sheets for the 5 and 100 year storm events, respectively 

for each basin.  Figures in Appendix C contains roadway capacity, inlet capacity nomographs.  

Appendix C presents preliminary storm sewer sizing calculations.  Appendix D contains the 

required preliminary detention and water quality volumes for Pond 512, & the NW & NE Ponds.  

An overall drainage map is provided at the end of this report. 

Historic Basins: All existing basins and proposed basins shown are presented with similar 

naming conventions for easy comparison between proposed and historic runoff. 

VI. CONCLUSIONS 

A.  COMPLIANCE WITH STANDARDS 

This PHASE II Drainage Study for CVR Filing No. 14 Amendment 1 was prepared in compliance 

with the Town of Castle Rock "Town of Castle Rock Storm Drainage Design and Technical 

Criteria Manual, Feb 2025" and the Urban Storm Drainage Criteria Manual.  In addition, no 

amendment to the Flood Hazard Area Delineation for this area is required for this development.  

There are no impacts to any threatened or endangered species that we are aware of.  All Federal 

and State environmental permitting requirements, should they be necessary, will be complied with 

– this includes a State of Colorado Storm Water Discharge Permit. 

B. VARIANCES 

The north half of Basin E will be excepted from the full spectrum detention treatment.  This basin 

will not be treated and is presented as an exclusion per 13.1.4, as treating this area is not 

practicable.  This area cannot be intercepted by the NW Pond as the rear lots at the north end 

cannot be raised due to a limit on the wall height of 6.5’, and no further grading will be permitted 

on park land.  This exclusion does not require a variance 

In order to comply with the minimum WQCV 40 hour drain time both the NW and NE ponds will 

require zone 1 orifices smaller than 1.5 sq-in and an associated well screen system.  This 

arrangement will require a variance as part of the CD’s. 

C.  DRAINAGE CONCEPT 

The drainage designs and facilities presented in this report adequately convey developed runoff 

through the site and into existing drainage ways without increasing the existing discharge. 

The report provides sufficient information to accommodate the planning process.  Information 

herein supports the viability of this proposed project. 
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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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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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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.
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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 
1:20,000.

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: Castle Rock Area, Colorado
Survey Area Data: Version 18, Aug 29, 2025

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

Date(s) aerial images were photographed: Mar 1, 2023—Sep 1, 
2023

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.
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Map Unit Legend

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

Fu Fondis-Kutch association 0.4 1.8%

KtE Kutch sandy loam, 5 to 20 
percent slopes

15.6 75.1%

Su Stony rough land 4.8 23.1%

Totals for Area of Interest 20.8 100.0%

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

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

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

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

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

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

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

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

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

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

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

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

Custom Soil Resource Report
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Castle Rock Area, Colorado

Fu—Fondis-Kutch association

Map Unit Setting
National map unit symbol: jqyq
Elevation: 5,500 to 6,800 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Fondis and similar soils: 50 percent
Kutch and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fondis

Setting
Landform: Valley sides, draws
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits over coarse-silty outwash derived from arkose

Typical profile
H1 - 0 to 7 inches: loam
H2 - 7 to 24 inches: clay
H3 - 24 to 60 inches: sandy clay loam

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: R049XB208CO - Clayey Foothill
Hydric soil rating: No

Description of Kutch

Setting
Down-slope shape: Linear

Custom Soil Resource Report
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Across-slope shape: Linear
Parent material: Fine-textured residuum weathered from calcareous shale

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 32 inches: clay
H3 - 32 to 36 inches: weathered bedrock

Properties and qualities
Slope: 5 to 40 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 2 percent
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R049XB208CO - Clayey Foothill
Hydric soil rating: No

Minor Components

Bresser
Percent of map unit: 5 percent
Hydric soil rating: No

Newlin
Percent of map unit: 5 percent
Hydric soil rating: No

Hilly gravelly land
Percent of map unit: 4 percent
Hydric soil rating: No

Aquic haplustolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Custom Soil Resource Report
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KtE—Kutch sandy loam, 5 to 20 percent slopes

Map Unit Setting
National map unit symbol: jqz5
Elevation: 5,500 to 6,800 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Not prime farmland

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

Description of Kutch

Setting
Landform: Valley sides, alluvial fans, drainageways
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous fine-loamy clayey shale

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 32 inches: clay
H3 - 32 to 36 inches: weathered bedrock

Properties and qualities
Slope: 5 to 20 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 2 percent
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No
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Minor Components

Bresser
Percent of map unit: 7 percent
Hydric soil rating: No

Newlin
Percent of map unit: 7 percent
Hydric soil rating: No

Aquic haplustolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Su—Stony rough land

Map Unit Setting
National map unit symbol: jr0b
Elevation: 5,500 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 49 to 51 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Stony rough land: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Stony Rough Land

Setting
Landform: Hills, mesas, knobs
Landform position (three-dimensional): Side slope, base slope, crest
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
H1 - 0 to 6 inches: flaggy loam
H2 - 6 to 30 inches: flaggy clay loam
H3 - 30 to 34 inches: unweathered bedrock

Properties and qualities
Slope: 5 to 40 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Calcium carbonate, maximum content: 2 percent
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Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: R048AY237CO - Stony Loam
Hydric soil rating: No

Minor Components

Fondis
Percent of map unit: 10 percent
Hydric soil rating: No

Crowfoot
Percent of map unit: 5 percent
Hydric soil rating: No

Peyton
Percent of map unit: 5 percent
Hydric soil rating: No

Pring
Percent of map unit: 5 percent
Hydric soil rating: No
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http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


United States Department of Agriculture, Natural Resources Conservation Service. 
National soil survey handbook, title 430-VI. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/soils/scientists/?cid=nrcs142p2_054242 

United States Department of Agriculture, Natural Resources Conservation Service. 
2006. Land resource regions and major land resource areas of the United States, 
the Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 
296. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2_053624 

United States Department of Agriculture, Soil Conservation Service. 1961. Land 
capability classification. U.S. Department of Agriculture Handbook 210. http://
www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf 
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Chapter 6.  Hydrology 

TABLE 6-1 
1-HOUR POINT RAINFALL VALUES FOR  
THE TOWN OF CASTLE ROCK (INCHES) 

2- YR 5-YR 10-YR 50-YR 100-YR 

1.06 1.43 1.66 2.26 2.60 
 

The one-hour rainfall depths are the basis of the Town’s intensity-duration rainfall 
curves and are used to formulate design storm distributions. 

  
6.1.2 Intensity-Duration Curves.  Rainfall intensity based on storm duration for a 

variety of storm return periods can be found on Figure 6-1 at the end of this 
chapter.  These curves were developed using distribution factors provided in the 
NOAA Atlas and also provided in Table RA-4 of the UDFCD Manual.  These 
Intensity-Duration curves are based on Equation RA-3 in the Rainfall Section of 
the UDFCD Manual.   

 
6.1.3 Six-hour Rainfall.  In order to use the Colorado Urban Hydrograph Procedure 

(CUHP), 2-, 3- or 6-hour rainfall distributions are required, depending on 
watershed area.  Table RA-1 in the UDFCD Manual summarizes storm durations, 
area adjustments, and incremental rainfall depths to be used in CUHP based on 
watershed area.  The UD-Raincurve Spreadsheet included in the UDFCD 
Manual shall be used to generate the rainfall distribution curves necessary for a 
CUHP model.  In order to generate these distribution curves, the 1-hour and 6-
hour rainfall depths for the design return periods are necessary.  Since the Town 
of Castle Rock is not located within UDFCD boundaries, the rainfall depth-
duration-frequency curves provided in the UDFCD Manual do not provide rainfall 
values for the entire Town.  Therefore these values are provided in these Criteria. 
 The 1-hour point values can be found in Table 6-1 of this chapter. The 6-hour 
point values are as follows: 

 
TABLE 6-2 

6-HOUR POINT RAINFALL VALUES FOR  
THE TOWN OF CASTLE ROCK (INCHES) 

2- YR 5-YR 10-YR 50-YR 100-YR 

1.5 2.0 2.2 3.0 3.4 
    

 
The UD-Raincurve spreadsheet shall be used for all portions of the Town.  Once 
the rainfall distribution curves are generated using the UDFCD UD-Raincurve 
Spreadsheet, the CUHP model is to be set up following the procedures provided 
in the Runoff chapter in Volume 1 of the UDFCD Manual. 

6.2 Selecting a Method to Estimate Runoff 
Two primary methods for estimating storm runoff, peak flow rates and total volumes are 
used in the Town.  

• Rational Method 
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Chapter 6.  Hydrology 

FIGURE 6-1 
RAINFALL INTENSITY-DURATION CURVE 

TOWN OF CASTLE ROCK 
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A.1.1.1 6 2.3 ac 3.5 cfs 8.9 cfs Road Capacity Check + Inlet A1.3

A.1.1.2 8 2.2 ac 3.7 cfs 9.1 cfs Road Capacity Check

A.1.1.2.1 7 1.1 ac 2.0 cfs 5.0 cfs Road Capacity Check + Inlet A1.2

A.1.1.2.2 8 1.1 ac 2.5 cfs 6.2 cfs Road Capacity Check

A.1.1.1 + A.1.1.2.1 7 3.4 ac 5.9 cfs 13.0 cfs Peak minus intercepted @ Inlet A1.2 (compare)

A.1.1 9 4.5 ac 6.1 cfs 15.4 cfs Flow from south gutter @ inlet A1.1

A.1.2 9 0.1 ac 0.5 cfs 1.1 cfs Flow from north gutter @ inlet A1.1

A.1 9 4.6 ac 6.4 cfs 16.0 cfs Peak minus intercepted @ Inlet A1.1 (sump)

A.2.1 10 1.9 ac 3.7 cfs 8.0 cfs Road Capacity Check + Inlet A2.2 & A2.1.A

A.2.2 10 2.0 ac 4.1 cfs 9.4 cfs Road Capacity Check

A.2 10 3.9 ac 7.2 cfs 16.2 cfs Peak minus intercepted @ Inlet A2.1 (sump)

A 11 8.5 ac 13.0 cfs 30.8 cfs Sump inlet A2.1 + A1.1 - flow into Pond 512

B.3 22 1.7 ac 3.0 cfs 7.8 cfs Sump Inlet B.3

B.3+G+F.1 22 4.0 ac 6.4 cfs 17.1 cfs Total flow to NE Pond

C.1 5 2.0 ac 3.6 cfs 8.9 cfs Sump Inlet C.1

C.2 4 0.9 ac 2.2 cfs 5.0 cfs Sump Inlet C.2

C 3 2.9 ac 5.4 cfs 13.1 cfs Total Flow in Storm Line C

D.1 12 0.7 ac 2.3 cfs 4.8 cfs Sump Inlet D.1

D.2 13 0.3 ac 1.3 cfs 2.6 cfs Sump Inlet D.2

D 14 1.1 ac 3.5 cfs 7.3 cfs Total Flow in Storm Line D

E 16 1.0 ac 2.0 cfs 5.4 cfs Proposed sheet flow to West

F.1 or F.2 17 0.6 ac 2.0 cfs 3.3 cfs Rear Yard flow to either NW or NE Pond

G 18 1.7 ac 1.2 cfs 6.4 cfs Proposed sheet flow to North in Swale

H 19 0.5 ac 1.1 cfs 2.7 cfs Proposed flow to Snow Goose Rd

J 20 0.8 ac 1.2 cfs 3.7 cfs Proposed flow to SE FES @ Snow Goose Rd

K 21 0.4 ac 0.5 cfs 1.8 cfs Proposed sheet flow west to Pond 512

Historic Flows

H-E 16 6.0 ac 3.1 cfs 15.9 cfs Historic flow to West

H-F 17 7.5 ac 3.7 cfs 19.3 cfs Historic flow to North

H-G 18 1.9 ac 0.9 cfs 4.6 cfs Historic flow to North in Swale

H-H 19 0.5 ac 0.3 cfs 1.6 cfs Historic flow to Snow Goose Rd (FKA OS-2 in CVR14)+++

H-J 20 2.1 ac 1.5 cfs 7.8 cfs Hist flow to SE FES @ Snow Goose  (FKA OS-2 in CVR14)+++

H-K 21 1.4 ac 1.1 cfs 5.8 cfs Historic sheet flow west to Pond 512

+++ Compare to CVR14 Drainage Plan in Appendix G.  Basins H&J can be compared to OS-2 in CVR14 study and is treated at Pond 511

CVR14 Amd 1 - Runoff Summary
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Basin A.1.1.1 Total clustered lot area 20.0 acres

Area Description Area "I" Imperv Area Notes

footprints in Lots 0.8 acres 95% 0.7 acres

Roadways 0.4 acres 95% 0.4 acres

landscaped area 1.1 acres 20% 0.2 acres

total 2.3 acres 1.4 acres

59.1%

Basin A.1.1.2

footprints in Lots 0.8 acres 95% 0.8 acres

Roadways 0.4 acres 95% 0.4 acres

landscaped area 1.0 acres 20% 0.2 acres used for

total 2.2 acres 1.4 acres A.1.1.2.1 & 2

61.6%

A.1.1

footprints in Lots 1.6 acres 95% 1.5 acres

Roadways 0.8 acres 95% 0.8 acres

landscaped area 2.1 acres 20% 0.4 acres

total 4.5 acres 2.7 acres

60%

Basin A.1.2

footprints in Lots 0.03 acres 95% 0.0 acres

Roadways 0.10 acres 95% 0.1 acres

landscaped area 0.02 acres 20% 0.0 acres

total 0.15 acres 0.1 acres

87%

Basin A.1 4.6 acres

61%

Basin A.2.1

footprints in Lots 0.8 acres 95% 0.7 acres

Roadways 0.7 acres 95% 0.6 acres

landscaped area 0.4 acres 20% 0.1 acres

total 1.9 acres 1.5 acres

78%

A.2.2

footprints in Lots 1.0 acres 95% 0.9 acres

Roadways 0.4 acres 95% 0.4 acres

landscaped area 0.6 acres 20% 0.1 acres

total 2.0 acres 1.4 acres

71.0%

A

A.1 4.6 acres 61% 2.8 acres

A.2.1 1.9 acres 78% 1.5 acres

A.2.2 2.0 acres 71% 1.4 acres

total 8.54 acres 5.7 acres

67.2%

Basin B.3

footprints in Lots 0.6 acres 95% 0.6 acres

Roadways 0.4 acres 95% 0.3 acres

landscaped area 0.7 acres 20% 0.1 acres

total 1.7 acres 1.06 acres

62%

Basin C.1

footprints in Lots 0.7 acres 95% 0.7 acres

Roadways 0.4 acres 95% 0.4 acres

landscaped area 0.9 acres 20% 0.2 acres

total 2.0 acres 1.2 acres

61%

Basin C.2

footprints in Lots 0.3 acres 95% 0.3 acres

Roadways 0.3 acres 95% 0.3 acres

landscaped area 0.2 acres 20% 0.0 acres

total 0.85 acres 0.6 acres

75%

Basin C

footprints in Lots 1.0 acres 95% 1.0 acres

Roadways 0.7 acres 95% 0.7 acres

landscaped area 1.1 acres 20% 0.2 acres

total 2.9 acres 1.9 acres

65%

Basin D.1

footprints in Lots 0.1 acres 95% 0.1 acres

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CVR14 Amd 1 Imperviousness Calcs

COMPOSITE "I" 

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =
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Roadways 0.5 acres 95% 0.5 acres

landscaped area 0.1 acres 20% 0.0 acres

total 0.7 acres 0.6 acres

87%

Basin D.2

footprints in Lots 0.0 acres 95% 0.0 acres

Roadways 0.33 acres 95% 0.3 acres

landscaped area 0.01 acres 20% 0.0 acres

total 0.35 acres 0.3 acres

92%

Basin H-E to H-K

footprints in Lots 0.0 acres 95% 0.0 acres

Roadways 0.0 acres 95% 0.0 acres

landscaped area 6.0 acres 5% 0.3 acres

total 6.0 acres 0.3 acres

5%

Basin E

footprints in Lots 0.45 acres 95% 0.4 acres

Roadways 0.00 acres 95% 0.0 acres

landscaped area 0.55 acres 20% 0.1 acres

total 1.00 acres 0.5 acres

53.7%

Basin F

footprints in Lots 0.60 acres 95% 0.6 acres

Roadways 0.00 acres 95% 0.0 acres

landscaped area 0.60 acres 20% 0.1 acres

total 1.20 acres 0.69 acres

57.3%

Basin G

footprints in Lots 0.0 acres 95% 0.0 acres

Roadways 0.0 acres 95% 0.0 acres

native area 1.7 acres 5% 0.09 acres

total 1.7 acres 0.09 acres

5%

Basin H

footprints in Lots 0.0 acres 95% 0.0 acres

Roadways 0.3 acres 95% 0.3 acres

landscaped area 0.2 acres 20% 0.0 acres

total 0.47 acres 0.31 acres

66%

Basin J

footprints in Lots 0.2 acres 95% 0.2 acres

Roadways 0.0 acres 95% 0.0 acres

landscaped area 0.6 acres 20% 0.1 acres

total 0.81 acres 0.30 acres

37%

Basin K

footprints in Lots 0.0 acres 95% 0.0 acres

Roadways 0.0 acres 95% 0.0 acres

landscaped area 0.4 acres 20% 0.1 acres

total 0.4 acres 0.1 acres

20%

Basin C+F.2

footprints in Lots 1.3 acres 95% 1.3 acres

Roadways 0.7 acres 95% 0.7 acres

landscaped area 1.4 acres 20% 0.3 acres

total 3.48 acres 2.2 acres

64%

Basin B.3+G+F.1

footprints in Lots 0.9 acres 95% 0.9 acres

Roadways 0.4 acres 95% 0.3 acres

landscaped area 1.0 acres 20% 0.2 acres

native area 1.7 acres 5% 0.1 acres

total 4.0 acres 1.5 acres

37%

Basin H+J

footprints in Lots 0.2 acres 95% 0.2 acres

Roadways 0.3 acres 95% 0.3 acres

landscaped area 0.8 acres 20% 0.2 acres

total 1.28 acres 0.6 acres

47.38%

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =

CALCULATED BASIN "I" VALUE =
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I i 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

CCD 59.1% 0.591 0.40 0.45 0.50 0.56 0.60 0.63

CB 59.1% 0.591 0.36 0.40 0.45 0.50 0.54 0.56

% B type? 0.00% 0.45 0.63

CCD 61.6% 0.616 0.42 0.47 0.52 0.57 0.61 0.64

CB 61.6% 0.616 0.38 0.42 0.47 0.52 0.55 0.57

% B type? 0.00% 0.47 0.64

C CD 60.3% 0.603 0.41 0.46 0.51 0.57 0.61 0.63

C B 60.3% 0.603 0.37 0.41 0.46 0.51 0.54 0.56

% B type? 0.00% 0.46 0.63

CCD 86.9% 0.869 0.68 0.70 0.73 0.76 0.79 0.80

CB 86.9% 0.869 0.66 0.68 0.71 0.74 0.76 0.77

% B type? 0.00% 0.70 0.80

CCD 61.2% 0.612 0.41 0.46 0.51 0.57 0.61 0.63

CB 61.2% 0.612 0.37 0.42 0.47 0.52 0.55 0.57

% B type? 0.00% 0.46 0.63

CCD 78.1% 0.781 0.57 0.60 0.64 0.68 0.71 0.73

CB 78.1% 0.781 0.54 0.57 0.61 0.64 0.67 0.68

% B type? 0.00% 0.60 0.73

CCD 71.0% 0.710 0.50 0.54 0.58 0.63 0.66 0.68

CB 71.0% 0.710 0.46 0.50 0.54 0.58 0.61 0.63

% B type? 0.00% 0.54 0.68

CCD 62.3% 0.623 0.42 0.47 0.52 0.58 0.62 0.64

CB 62.3% 0.623 0.38 0.43 0.47 0.52 0.55 0.57

% B type? 0.00% 0.47 0.64

CCD 61.5% 0.615 0.42 0.46 0.52 0.57 0.61 0.64

CB 61.5% 0.615 0.38 0.42 0.47 0.52 0.55 0.57

% B type? 0.00% 0.46 0.64

C CD 74.9% 0.749 0.54 0.57 0.61 0.66 0.69 0.70

C B 74.9% 0.749 0.50 0.54 0.57 0.61 0.64 0.65

% B type? 0.00% 0.57 0.70

C CD 87.1% 0.871 0.68 0.70 0.73 0.77 0.79 0.80

C A 87.1% 0.871 0.64 0.66 0.69 0.72 0.73 0.74

C B 87.1% 0.871 0.66 0.68 0.71 0.74 0.76 0.77

% B type? 0.00% 0.70 0.80

CCD 92.3% 0.923 0.76 0.77 0.80 0.83 0.85 0.86

CB 92.3% 0.923 0.74 0.76 0.79 0.81 0.83 0.84

% B type? 0.00% 0.77 0.86

C CD 5.0% 0.050 0.08 0.18 0.28 0.39 0.46 0.52

C B 5.0% 0.050 0.04 0.10 0.19 0.28 0.33 0.38

% B type? 0.00% 0.18 0.52

C CD 53.7% 0.537 0.36 0.42 0.47 0.54 0.58 0.61

C B 53.7% 0.537 0.32 0.37 0.42 0.48 0.51 0.54

Runoff Coefficients, C

Basin

Percentage 

Imperviousness

Runoff 

Coefficients    
(by soil group)

E

A.1.1.1

A.1.1.2

A.2.1

A.1.2

A.1

A.1.1

C.1

D.2

H's

A.2.2

C.2

CVR14 Amd 1
Phase III Drainage Study 4/17/2026 9:51

TABLE RO-5

Project
Job Description

Storm Return Period

D.1

B.3
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% B type? 0.00% 0.42 0.61

CCD 57.3% 0.573 0.38 0.44 0.49 0.55 0.60 0.62

CB 57.3% 0.573 0.34 0.39 0.44 0.49 0.53 0.55

% B type? 0.00% 0.44 0.62

CCD 5.0% 0.050 0.08 0.18 0.28 0.39 0.46 0.52

CB 5.0% 0.050 0.04 0.10 0.19 0.28 0.33 0.38

% B type? 0.00% 0.18 0.52

CCD 66.2% 0.662 0.45 0.50 0.54 0.60 0.64 0.66

CB 66.2% 0.662 0.42 0.46 0.50 0.55 0.57 0.60

0.00% 0.50 0.66

C CD 36.6% 0.366 0.26 0.33 0.40 0.49 0.54 0.58

C B 36.6% 0.366 0.21 0.28 0.34 0.41 0.45 0.49

% B type? 0.00% 0.33 0.58

CCD 20.0% 0.200 0.17 0.26 0.34 0.44 0.50 0.55

CB 20.0% 0.200 0.11 0.20 0.27 0.35 0.40 0.44

% B type? 0.00% 0.26 0.55

F

G

J

K

H
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Project: CVR14 Amd 1

Calculated by: JJM

Reviewed by: JJM Date:

Ti Ti Tt Tt Tt Tt Ti+Tt

AREA C(5) C(100) LENGTH SLOPE Ti LENGTH SLOPE SWALE VEL Tt COMP TOTAL FINAL

Basin Ac Ft % Min L-total Ft % CODE* FPS Min Tc LENGTH Tc

A.1.1.1 2.3 0.45 0.63 100 1.4% 10.7 658.0 558 1.5% 20.0 2.4 3.8 14.5 658 y 13.7 13.7

A.1.1.2 2.2 0.47 0.64 50 2.5% 6.1 812.0 762 1.1% 20.0 2.1 6.1 12.1 812 y 14.5 12.1

A.1.1.2.1 1.1 0.47 0.64 50 2.5% 6.1 472.0 422 1.1% 20.0 2.1 3.4 9.4 472 y 12.6 9.4

A.1.1.2.2 1.1 0.47 0.64 0 2.5% 0.0 340.0 340 1.1% 20.0 2.1 2.7 2.7 340 y 11.9 5.0

A.1.1 4.5 0.46 0.63 100 1.4% 10.5 1420.0 1320 1.1% 20.0 2.1 10.5 21.0 1420 y 17.9 17.9

 A.1.2 0.15 0.60 0.73 20 2.5% 3.0 212.0 192 1.1% 20.0 2.1 1.5 4.5 212 y 11.2 5.0

A.2.1 1.9 0.60 0.73 90 2.5% 6.4 1162.0 1072 1.1% 20.0 2.1 8.5 14.9 1162 y 16.5 14.9

A.2.2 2.0 0.54 0.68 90 2.5% 7.2 676.0 586 1.9% 20.0 2.8 3.5 10.8 676 y 13.8 10.8

B.3 1.7 0.44 0.62 100 5.1% 7.1 500.0 400 4.5% 20.0 4.2 1.6 8.6 500 y 12.8 8.6

C.1 2.0 0.46 0.64 90 2.5% 8.1 487.0 397 2.2% 20.0 3.0 2.2 10.4 487 y 12.7 10.4

C.2 0.9 0.57 0.70 30 2.5% 3.9 446.0 416 2.2% 20.0 3.0 2.3 6.2 446 y 12.5 6.2

D.1 0.7 0.70 0.80 30 2.5% 2.9 693.0 663 2.5% 20.0 3.2 3.5 6.4 693 y 13.9 6.4

D.2 0.35 0.77 0.86 20 2.0% 2.1 335.0 315 4.0% 20.0 4.0 1.3 3.4 335 y 11.9 5.0

H-E 6.0 0.18 0.52 150 2.0% 16.4 466.0 316 9.1% 5.0 1.5 3.5 19.9 466 n 12.6 19.9

E 1.0 0.42 0.61 20 20.0% 2.1 60.0 40 10.0% 7.0 2.2 0.3 2.4 60 y 10.3 5.0

H-F 7.5 0.18 0.52 150 3.3% 13.9 794.0 644 8.5% 5.0 1.5 7.4 21.2 794 n 14.4 21.2

F 1.2 0.44 0.62 20 20.0% 2.0 60.0 260 5.0% 20.0 4.5 1.0 3.0 280 y 11.6 5.0

H-G 1.9 0.18 0.52 150 16.7% 8.1 954.0 804 2.9% 5.0 0.8 15.9 23.9 954 n 15.3 23.9

G 1.7 0.18 0.52 50 15.0% 4.8 955.0 905 2.9% 20.0 3.4 4.5 9.3 955 n 15.3 9.3

H-H 0.5 0.18 0.52 50 2.0% 9.4 160.0 110 20.0% 5.0 2.2 0.8 10.3 160 n 10.9 10.3

H 0.5 0.50 0.66 26 2.0% 4.5 160.0 134 2.2% 20.0 3.0 0.8 5.2 160 y 10.9 5.2

H-J 2.1 0.18 0.52 45 9.2% 5.4 405.0 360 8.1% 5.0 1.4 4.2 9.6 405 n 12.3 9.6

J 0.8 0.33 0.58 45 24.0% 3.3 370.0 325 3.9% 7.0 1.4 3.9 7.2 370 y 12.1 7.2

H-K 1.4 0.18 0.52 45 9.3% 5.4 257.0 212 12.2% 5.0 1.7 2.0 7.4 257 n 11.4 7.4

K 0.4 0.26 0.55 10 6.7% 2.6 50.0 40 6.7% 7.0 1.8 0.4 3.0 50 y 10.3 5.0

*SWALE CODES ARE:

MEADOW AND FORREST 2.50 Regional Time of Concentration Urbanized Time of Concentration

TILLAGE 5.00

LAWN 7.00

BARE GROUND 10.00

GRASSED WATERWAY 15.00

PAVED WATERWAY 20.00
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Figure 7.0

Proposed Drainage Basins

Standard Form SF-2

Storm Drainage System Design
(Time of Concentration)

4/17/2026

Tc https://d.docs.live.net/f79e2a2576126079/Documents/legacy/CVR/CVRPA3A/Drainage/CVRPA3a Drainage Calcs.xlsx 4/17/2026



Project:

Calc'd by: Date: 5 Year

Reviewed by: (Mannings value = 0.013) P 1 : 1.43 inches
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21)

A.1.1.1 6 2.3 13.7 0.45 3.4 1.0 3.5 2.9 0.6 6.1 Road Capacity Check + Inlet A1.3

A.1.1.2 8 2.2 12.1 0.47 3.6 1.0 3.7 4.3 Road Capacity Check

A.1.1.2.1 7 1.1 9.4 0.47 4.0 0.5 2.0 2.2 2.6 Road Capacity Check + Inlet A1.2

A.1.1.2.2 8 1.1 5.0 0.47 4.9 0.5 2.5 Road Capacity Check

A.1.1.1 + A.1.1.2.1 7 3.4 13.7 0.51 3.4 1.7 5.9 3.0 1.8 1.3 Peak minus intercepted @ Inlet A1.2 (compare)

A.1.1 9 4.5 17.9 0.46 3.0 2.1 6.1 Flow from south gutter @ inlet A1.1

A.1.2 9 0.1 5.0 0.70 4.9 0.1 0.5 Flow from north gutter @ inlet A1.1

A.1 9 4.6 17.9 3.0 2.2 6.4 1.3 0.0 Peak minus intercepted @ Inlet A1.1 (sump)

A.2.1 10 1.9 14.9 0.60 3.3 1.13 3.7 3.7 0.0 Road Capacity Check + Inlet A2.2 & A2.1.A

A.2.2 10 2.0 10.8 0.54 3.8 1.08 4.1 Road Capacity Check

A.2 10 3.9 14.9 3.3 2.2 7.2 3.5 0.0 Peak minus intercepted @ Inlet A2.1 (sump)

A 11 8.5 17.9 3.0 4.4 13.0 12.4 0.5    24 5.6 Sump inlet A2.1 + A1.1 - flow into Pond 512

B.3 8 1.7 8.6 0.44 4.1 0.7 3.0 Sump Inlet B.3

B.3+G+F.1 22 4.0 9.3 0.40 4.0 1.6 6.4 Total flow to NE Pond

C.1 5 2.0 10.4 0.46 3.8 0.9 3.6 Sump Inlet C.1

C.2 4 0.9 6.2 0.57 4.6 0.5 2.2 Sump Inlet C.2

C 3 2.9 10.4 3.8 1.4 5.4 5.1 0.5    18 4.5 Total Flow in Storm Line C

D.1 12 0.7 6.4 0.70 4.5 0.5 2.3 Sump Inlet D.1

D.2 13 0.35 5.0 0.77 4.9 0.3 1.3 Rear lot drainage into Pond 511

D 14 1.1 6.4 4.5 0.8 3.5 3.8 0.5    18 4.2 Total Flow in Storm Line D

H-E 16 6.0 19.9 0.18 2.8 1.1 3.1 Historic flow to West

E 16 1.0 5.0 0.42 4.9 0.4 2.0 Proposed sheet flow to West

H-F 17 7.5 21.2 0.18 2.7 1.4 3.7 Historic flow to North

F.1 or F.2 17 1.2 10.3 0.44 3.8 0.5 2.0 FES Inlet at daylight LP

H-G 18 1.9 23.9 0.18 2.6 0.4 0.9 Historic flow to North in Swale

G 18 1.7 9.3 0.18 4.0 0.3 1.2 Proposed sheet flow to North in Swale

H-H 19 0.5 10.3 0.18 3.8 0.1 0.3 Historic flow to Snow Goose Rd (FKA OS-2 in CVR14)+++

H 19 0.5 5.2 0.50 4.8 0.2 1.1 Proposed flow to Snow Goose Rd

H-J 20 2.1 9.6 0.18 3.9 0.4 1.5 Hist flow to SE FES @ Snow Goose  (FKA OS-2 in CVR14)+++

J 20 0.8 7.2 0.33 4.4 0.3 1.2 Proposed flow to SE FES @ Snow Goose Rd

H-K 21 1.4 7.4 0.18 4.3 0.3 1.1 Historic sheet flow west to Pond 512

K 21 0.4 5.0 0.26 4.9 0.1 0.5 Proposed sheet flow west to Pond 512

Figure 7.1a
+++ Compare to CVR14 Drainage Plan in Appendix G.  Basins H&J can be compared to OS-2 in CVR14 study and is treated at Pond 511

Proposed Drainage Basins

Standard Form SF-3

Storm Drainage System Design
(Rational Method Procedure)

CVR14 Amd 1

Note: Basin annotation in this report is hierarchical.  For instance, Basin A contains all sub-basins, and sub-sub-basins 

differentiated by a period.  E.g. – A.1+A.2=A, & A.1.1+A.1.2=A.1, and so forth.

JJM 04/17/26 Design Storm:

JJM

Direct Runoff Total Runoff Inlet Storm Sewer Travel Time

CVRPA3a Drainage Calcs.xlsx 5 yr 1 of 1



Project:

Calc'd by: Date: 100 Year

Reviewed by: (Mannings value = 0.013) P 1 : 2.60 inches
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21)

A.1.1.1 6 2.3 13.7 0.63 6.2 1.4 8.9 5.6 3.3 6.1 Road Capacity Check + Inlet A1.3

A.1.1.2 8 2.2 12.1 0.64 6.5 1.4 9.1 Road Capacity Check

A.1.1.2.1 7 1.1 9.4 0.64 7.2 0.7 5.0 8.3 3.3 8.1 3.4 Road Capacity Check + Inlet A1.2

A.1.1.2.2 8 1.1 5.0 0.64 8.8 0.7 6.2 Road Capacity Check

A.1.1.1 + A.1.1.2.1 7 3.4 13.7 0.62 6.2 2.1 13.0 7.4 2.8 4.7 Peak minus intercepted @ Inlet A1.2 (compare)

A.1.1 9 4.5 17.9 0.63 5.4 2.8 15.4 Flow from south gutter @ inlet A1.1

A.1.2 9 0.15 5.0 0.80 8.8 0.1 1.1 Flow from north gutter @ inlet A1.1

A.1 9 4.6 17.9 5.4 3.0 16.0 7.1 0.0 Peak minus intercepted @ Inlet A1.1 (sump)

A.2.1 10 1.9 14.9 0.73 5.9 1.4 8.0 7.0 1.0 Road Capacity Check + Inlet A2.2 & A2.1.A

A.2.2 10 2.0 10.8 0.68 6.8 1.4 9.4 Road Capacity Check

A.2 10 3.9 14.9 5.9 2.7 16.2 9.2 0.0 Peak minus intercepted @ Inlet A2.1 (sump)

A 11 8.5 17.9 5.4 5.7 30.8 30.0 2.0    24 9.6 Sump inlet A2.1 + A1.1 - flow into Pond 512

B.3 22 1.7 8.6 0.62 7.4 1.1 7.8 7.8 3.0    18 Sump Inlet B.3

B.3+G+F.1 22 4.0 9.3 0.59 7.2 2.4 17.1 Total flow to NE Pond

C.1 5 2.0 10.4 0.64 6.9 1.29 8.9 Sump Inlet C.1

C.2 4 0.9 6.2 0.70 8.3 0.60 5.0 Sump Inlet C.2

C 3 2.9 10.4 6.9 1.9 13.1 12.5 2.0    18 7.1 Total Flow in Storm Line C

D.1 12 0.7 6.4 0.80 8.2 0.6 4.8 Sump Inlet D.1

D.2 13 0.35 5.0 0.86 8.8 0.3 2.6 Sump Inlet D.2

D 14 1.1 6.4 8.2 0.9 7.3 7.7 2.0    18 4.4 Total Flow in Storm Line D

H-E 16 6.0 19.9 0.52 5.1 3.1 15.9 Historic flow to West

E 16 1.0 5.0 0.61 8.8 0.6 5.4 Proposed sheet flow to West

H-F 17 7.5 21.2 0.52 5.0 3.9 19.3 Historic flow to North

F.1 or F.2 17 0.6 5.0 0.62 8.8 0.4 3.3 Rear Yard flow to either NW or NE Pond

H-G 18 1.9 23.9 0.52 4.6 1.0 4.6 Historic flow to North in Swale

G 18 1.7 9.3 0.52 7.2 0.9 6.4 Proposed sheet flow to North in Swale

G+B.3 22 3.4 9.3 0.57 7.2 1.9 14.0 Check if flows combined @ NE Corner ~ site

H-H 19 0.5 10.3 0.52 7.0 0.2 1.6 Historic flow to Snow Goose Rd (FKA OS-2 in CVR14)+++

H 19 0.5 5.2 0.66 8.7 0.3 2.7 Proposed flow to Snow Goose Rd

H-J 20 2.1 9.6 0.52 7.1 1.1 7.8 Hist flow to SE FES @ Snow Goose  (FKA OS-2 in CVR14)+++

J 20 0.8 7.2 0.58 7.9 0.5 3.7 Proposed flow to SE FES @ Snow Goose Rd

H-K 21 1.4 7.4 0.52 7.8 0.7 5.8 Historic sheet flow west to Pond 512

K 21 0.4 5.0 0.55 8.8 0.2 1.8 Proposed sheet flow west to Pond 512

Figure 7.1b
+++ Compare to CVR14 Drainage Plan in Appendix G.  Basins H&J can be compared to OS-2 in CVR14 study and is treated at Pond 511

Proposed Drainage Basins

Standard Form SF-3

Storm Drainage System Design
(Rational Method Procedure)

CVR14 Amd 1

Note: Basin annotation in this report is hierarchical.  For instance, Basin A contains all sub-basins, and sub-sub-basins 

differentiated by a period.  E.g. – A.1+A.2=A, & A.1.1+A.1.2=A.1, and so forth.

JJM 04/17/26 Design Storm:

JJM

Direct Runoff Total Runoff Inlet Storm Sewer Travel Time

CVRPA3a Drainage Calcs.xlsx 100 yr 1 of 1
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MHFD-Inlet, Version 5.03 (August 2023)

Worksheet Protected

INLET NAME A1.3 A1.2 A1.1 A2.2 A2.1.A A2.1 B.3 C.1 C.2 D.1 D.2 F.1 F.2 or E.1 User-Defined
Site Type (Urban or Rural) URBAN URBAN URBAN URBAN URBAN URBAN URBAN URBAN URBAN URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET STREET STREET STREET STREET STREET STREET STREET STREET AREA
Hydraulic Condition On Grade On Grade In Sump On Grade On Grade In Sump In Sump In Sump In Sump In Sump In Sump Swale
Inlet Type Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination CDOT Type C (Depressed)

USER-DEFINED INPUT
User-Defined Design Flows
Minor QKnown (cfs) 3.5 4.3 1.3 3.7 2.8 3.5 3.0 3.6 2.2 2.3 1.3 2.0
Major QKnown (cfs) 8.9 8.3 7.1 8.0 5.2 9.2 7.8 8.9 5.0 4.8 2.6 3.3

Bypass (Carry-Over) Flow from Upstream       Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.
Receive Bypass Flow from: No Bypass Flow Received User-Defined No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received
Minor Bypass Flow Received, Qb (cfs) 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Major Bypass Flow Received, Qb (cfs) 0.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

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

Minor Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)
C1

C2

C3

User-defined C
User-defined 5-yr C5

User-defined Tc

Major Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)
C1

C2

C3

User-defined C
User-defined 5-yr C5

User-defined Tc

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 3.5 4.8 1.3 3.7 2.8 3.5 3.0 3.6 2.2 2.3 1.3 2.0
Major Total Design Peak Flow, Q (cfs) 8.9 11.4 7.1 8.0 5.2 9.2 7.8 8.9 5.0 4.8 2.6 3.3
Minor Flow Bypassed Downstream, Qb (cfs) 0.6 2.6 N/A 1.8 0.2 N/A N/A N/A N/A N/A N/A 0.0
Major Flow Bypassed Downstream, Qb (cfs) 3.3 8.1 N/A 5.2 1.0 N/A N/A N/A N/A N/A N/A 0.0

Minor Storm (Calculated) Analysis of Flow Time
C N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
C5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Overland Flow Velocity, Vi N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Channel Flow Velocity, Vt N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Overland Flow Time, Ti N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Channel Travel Time, Tt N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Calculated Time of Concentration, Tc N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Regional Tc N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Recommended Tc N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Tc selected by User N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Design Rainfall Intensity, I N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Calculated Local Peak Flow, Qp N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Major Storm (Calculated) Analysis of Flow Time
C N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
C5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Overland Flow Velocity, Vi N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Channel Flow Velocity, Vt N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Overland Flow Time, Ti N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Channel Travel Time, Tt N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Calculated Time of Concentration, Tc N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Regional Tc N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Recommended Tc N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Tc selected by User N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Design Rainfall Intensity, I N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Calculated Local Peak Flow, Qp N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

INLET MANAGEMENT



Analysis of Trapezoidal Channel (Grass-Lined uses SCS Method)
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =
Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.013
Channel Invert Slope SO = 0.0100 ft/ft
Bottom Width B = 2.00 ft
Left Side Slope Z1 = 10.00 ft/ft
Right Side Sloe Z2 = 10.00 ft/ft

Check one of the following soil types:
          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)
      Non-Cohesive                     5.0 fps                                   0.60
          Cohesive                        7.0 fps                                   0.80
            Paved                            N/A                                      N/A

Minor Storm Major Storm
Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 10.00 10.00 ft
Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 1.00 1.00 ft

Maximum Channel Capacity Based On Allowable Top Width Minor Storm Major Storm
Maximum Allowable Top Width TMAX = 10.00 10.00 ft
Water Depth d = 0.40 0.40 ft
Flow Area A = 2.40 2.40 sq ft
Wetted Perimeter P = 10.04 10.04 ft
Hydraulic Radius R = 0.24 0.24 ft
Manning's n n = 0.013 0.013
Flow Velocity V = 4.41 4.41 fps
Velocity-Depth Product VR = 1.06 1.06 ft^2/s
Hydraulic Depth D = 0.24 0.24 ft
Froude Number Fr = 1.59 1.59
Maximum Flow Based on Allowable Water Depth QT = 10.6 10.6 cfs

Maximum Channel Capacity Based On Allowable Water Depth Minor Storm Major Storm
Maximum Allowable Water Depth dMAX = 1.00 1.00 ft
Top Width T = 22.00 22.00 ft
Flow Area A = 12.00 12.00 sq ft
Wetted Perimeter P = 22.10 22.10 ft
Hydraulic Radius R = 0.54 0.54 ft
Manning's n n = 0.013 0.013
Flow Velocity V = 7.63 7.63 fps
Velocity-Depth Product VR = 4.14 4.14 ft^2/s
Hydraulic Depth D = 0.55 0.55 ft
Froude Number Fr = 1.82 1.82
Maximum Flow Based On Allowable Water Depth Qd = 91.5 91.5 cfs

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Top Width Criterion Qallow = 10.6 10.6 cfs
MAJOR STORM Allowable Capacity is based on Top Width Criterion dallow = 0.40 0.40 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 2.0 3.3 cfs
Water Depth d = 0.18 0.23 ft
Top Width T = 5.67 6.67 ft
Flow Area A = 0.70 1.01 sq ft
Wetted Perimeter P = 5.69 6.70 ft
Hydraulic Radius R = 0.12 0.15 ft
Manning's n n = 0.013 0.013
Flow Velocity V = 2.84 3.26 fps
Velocity-Depth Product VR = 0.35 0.49 ft^2/s
Hydraulic Depth D = 0.12 0.15 ft
Froude Number Fr = 1.42 1.47

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE
CVR PA3a
F.1 F.2 or E.1

This worksheet uses the NRCS 
vegetal retardance method to 
determine Manning's n for grass-lined 
channels.

An override Manning's n can be 
entered for other channel materials.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:

Non-Cohesive

Cohesive

Paved

1



MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE
CVR PA3a
F.1 F.2 or E.1

This worksheet uses the NRCS Inlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees
Width of Grate W = 3.00 ft
Length of Grate L = 3.00 ft
Open Area Ratio ARATIO = 0.70
Height of Inclined Grate HB = 0.00 ft
Clogging Factor Cf = 0.50
Grate Discharge Coefficient Cd = 0.84
Orifice Coefficient Co = 0.56
Weir Coefficient Cw = 1.81

MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 1.18 1.23

Grate Capacity as a Weir
Submerged Side Weir Length X = 3.00 3.00 ft
Inclined Side Weir Flow Qws = 12.2 13.0 cfs
Base Weir Flow Qwb = 17.4 18.6 cfs
Interception Without Cloggging Qwi = 41.9 44.6 cfs
Interception With Clogging Qwa = 20.9 22.3 cfs

Grate Capacity as an Orifice   
Interception Without Clogging Qoi = 30.9 31.6 cfs
Interception With Clogging Qoa = 15.5 15.8 cfs

Total Inlet Interception Capacity (assumes clogged condition) Qa = 15.5 15.8 cfs
Bypassed Flow Qb = 0.0 0.0 cfs
Capture Percentage = Qa/Qo C% = 100 100 %

CDOT Type C (Depressed)CDOT Type C (Depressed)

1



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 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 = 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 3.84 3.84 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline (y + a) d = 5.35 5.35 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.372 0.372
Discharge outside the Gutter Section, carried in Section TX QX = 9.6 9.6 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 5.7 5.7 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.8 0.8 cfs
Maximum Flow Based On Allowable Spread QT = 16.1 16.1 cfs
Flow Velocity within the Gutter Section V = 7.8 7.8 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 3.5 3.5

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 10.4 20.8 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 8.4 18.8 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.560 0.285
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 2.4 21.0 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 2.4 20.5 cfs
Discharge within the Gutter Section (Qd - QX) QW = 3.1 8.4 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 3.9 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 5.5 32.7 cfs
Average Flow Velocity Within the Gutter Section V = 6.2 9.1 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 2.1 4.9
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = 1.00 1.00
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = 5.5 32.7 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = 4.00 6.50 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = 0.00 1.15 inches

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 5.5 16.1 cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 3.50 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 8.90 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
A1.3
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 2.0 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 3.00 3.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = 1.73 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Design Discharge for Half of Street (from Inlet Management ) Qo = 3.5 8.9 cfs
Water Spread Width T = 8.4 12.7 ft
Water Depth at Flowline (outside of local depression) d = 3.5 4.6 inches
Water Depth at Street Crown (or at TMAX) dCROWN = 0.0 0.0 inches
Ratio of Gutter Flow to Design Flow Eo = 0.666 0.465
Discharge outside the Gutter Section W, carried in Section Tx Qx = 1.2 4.7 cfs
Discharge within the Gutter Section W Qw = 2.3 4.1 cfs
Discharge Behind the Curb Face QBACK = 0.0 0.1 cfs
Flow Area within the Gutter Section W AW = 0.42 0.60 sq ft
Velocity within the Gutter Section W VW = 5.5 6.9 fps
Water Depth for Design Condition dLOCAL = 5.5 6.6 inches
Grate Analysis (Calculated) MINOR MAJOR
Total Length of Inlet Grate Opening L = 9.00 9.00 ft
Ratio of Grate Flow to Design Flow Eo-GRATE = 0.620 0.426
Under No-Clogging Condition MINOR MAJOR
Minimum Velocity Where Grate Splash-Over Begins Vo = 3.53 3.53 fps
Interception Rate of Frontal Flow Rf = 0.94 0.86  
Interception Rate of Side Flow Rx = 0.61 0.53  
Interception Capacity Qi = 2.8 5.9 cfs
Under Clogging Condition  MINOR MAJOR  
Clogging Coefficient for Multiple-unit Grate Inlet GrateCoeff = 1.75 1.75
Clogging Factor for Multiple-unit Grate Inlet GrateClog = 0.29 0.29
Effective (unclogged) Length of Multiple-unit Grate Inlet Le = 6.38 6.38 ft
Minimum Velocity Where Grate Splash-Over Begins Vo = 2.97 2.97 fps
Interception Rate of Frontal Flow Rf = 0.88 0.81  
Interception Rate of Side Flow Rx = 0.41 0.33  
Actual Interception Capacity Qa = 2.5 4.7 cfs
Carry-Over Flow = Qo-Qa (to be applied to curb opening or next d/s inlet) Qb = 1.0 4.1 cfs
Curb Opening or Slotted Inlet Analysis (Calculated) MINOR MAJOR
Equivalent Slope Se Se = 0.117 0.088 ft/ft
Required Length LT to Have 100% Interception LT = 6.20 14.28 ft  
Under No-Clogging Condition  MINOR MAJOR  
Effective Length of Curb Opening or Slotted Inlet (minimum of L, LT) L = 6.20 9.00 ft
Interception Capacity Qi = 0.5 1.1 cfs
Under Clogging Condition MINOR MAJOR
Clogging Coefficient CurbCoeff = 1.00 1.00
Clogging Factor for Multiple-unit Curb Opening or Slotted Inlet CurbClog = 0.06 0.06
Effective (Unclogged) Length Le = 6.20 8.50 ft
Actual Interception Capacity Qa = 0.4 0.9 cfs
Carry-Over Flow = Qb(GRATE)-Qa Qb = 0.6 3.2 cfs
Summary MINOR MAJOR
Total Inlet Interception Capacity Q = 2.9 5.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.6 3.3 cfs  
Capture Percentage = Qa/Qo C% = 83 63 %

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

Denver No. 16 Combination
Denver No. 16 Combination
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.0 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 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 = 0.011 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 3.84 3.84 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline (y + a) d = 5.35 5.35 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.372 0.372
Discharge outside the Gutter Section, carried in Section TX QX = 8.2 8.2 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 4.9 4.9 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.7 0.7 cfs
Maximum Flow Based On Allowable Spread QT = 13.7 13.7 cfs
Flow Velocity within the Gutter Section V = 6.7 6.7 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 3.0 3.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 10.5 20.8 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 8.5 18.8 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.552 0.285
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 2.2 18.0 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 2.2 17.5 cfs
Discharge within the Gutter Section (Qd - QX) QW = 2.7 7.2 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 3.2 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 4.9 27.9 cfs
Average Flow Velocity Within the Gutter Section V = 5.3 7.8 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 1.8 4.2
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = 1.00 1.00
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = 4.9 27.9 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = 4.04 6.50 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = 0.00 1.15 inches

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 4.9 13.7 cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 4.80 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 11.40 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
A1.2
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 2.0 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 3.00 3.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = 1.73 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Design Discharge for Half of Street (from Inlet Management ) Qo = 4.8 11.4 cfs
Water Spread Width T = 10.4 14.9 ft
Water Depth at Flowline (outside of local depression) d = 4.0 5.1 inches
Water Depth at Street Crown (or at TMAX) dCROWN = 0.0 0.0 inches
Ratio of Gutter Flow to Design Flow Eo = 0.556 0.398
Discharge outside the Gutter Section W, carried in Section Tx Qx = 2.1 6.6 cfs
Discharge within the Gutter Section W Qw = 2.7 4.4 cfs
Discharge Behind the Curb Face QBACK = 0.0 0.4 cfs
Flow Area within the Gutter Section W AW = 0.50 0.68 sq ft
Velocity within the Gutter Section W VW = 5.3 6.4 fps
Water Depth for Design Condition dLOCAL = 6.0 7.1 inches
Grate Analysis (Calculated) MINOR MAJOR
Total Length of Inlet Grate Opening L = 3.00 3.00 ft
Ratio of Grate Flow to Design Flow Eo-GRATE = 0.513 0.362
Under No-Clogging Condition MINOR MAJOR
Minimum Velocity Where Grate Splash-Over Begins Vo = 1.86 1.86 fps
Interception Rate of Frontal Flow Rf = 0.81 0.73  
Interception Rate of Side Flow Rx = 0.12 0.09  
Interception Capacity Qi = 2.3 3.5 cfs
Under Clogging Condition  MINOR MAJOR  
Clogging Coefficient for Multiple-unit Grate Inlet GrateCoeff = 1.00 1.00
Clogging Factor for Multiple-unit Grate Inlet GrateClog = 0.50 0.50
Effective (unclogged) Length of Multiple-unit Grate Inlet Le = 1.50 1.50 ft
Minimum Velocity Where Grate Splash-Over Begins Vo = 1.07 1.07 fps
Interception Rate of Frontal Flow Rf = 0.74 0.66  
Interception Rate of Side Flow Rx = 0.03 0.02  
Actual Interception Capacity Qa = 1.9 2.8 cfs
Carry-Over Flow = Qo-Qa (to be applied to curb opening or next d/s inlet) Qb = 2.9 8.3 cfs
Curb Opening or Slotted Inlet Analysis (Calculated) MINOR MAJOR
Equivalent Slope Se Se = 0.101 0.078 ft/ft
Required Length LT to Have 100% Interception LT = 11.06 21.21 ft  
Under No-Clogging Condition  MINOR MAJOR  
Effective Length of Curb Opening or Slotted Inlet (minimum of L, LT) L = 3.00 3.00 ft
Interception Capacity Qi = 0.4 0.6 cfs
Under Clogging Condition MINOR MAJOR
Clogging Coefficient CurbCoeff = 1.00 1.00
Clogging Factor for Multiple-unit Curb Opening or Slotted Inlet CurbClog = 0.17 0.17
Effective (Unclogged) Length Le = 2.50 2.50 ft
Actual Interception Capacity Qa = 0.3 0.5 cfs
Carry-Over Flow = Qb(GRATE)-Qa Qb = 2.6 7.8 cfs
Summary MINOR MAJOR
Total Inlet Interception Capacity Q = 2.2 3.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 2.6 8.1 cfs  
Capture Percentage = Qa/Qo C% = 46 29 %

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

Denver No. 16 Combination
Denver No. 16 Combination
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Check boxes are not applicable in SUMP conditions

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 3.84 3.84 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline (y + a) d = 5.35 5.35 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.372 0.372
Discharge outside the Gutter Section, carried in Section TX QX = 0.0 0.0 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs
Flow Velocity within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 10.4 20.8 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 8.4 18.8 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.560 0.285
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 0.0 0.0 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 0.0 0.0 cfs
Discharge within the Gutter Section (Qd - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = SUMP SUMP cfs
Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = SUMP SUMP
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

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

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
A1.1
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 2 2  
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.3 5.8 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet
Width of a Unit Grate Wo = 1.73 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet
Height of Vertical Curb Opening in Inches Hvert = 4.50 4.50 inches
Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches
Angle of Throat Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66
Grate Flow Analysis (Calculated) MINOR MAJOR
Clogging Coefficient for Multiple Units Coef = 1.50 1.50
Clogging Factor for Multiple Units Clog = 0.38 0.38
Grate Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 1.6 6.2 cfs
Interception with Clogging Qwa = 1.0 3.9 cfs
Grate Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 8.5 11.1 cfs
Interception with Clogging Qoa = 5.3 6.9 cfs
Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 3.3 7.5 cfs
Interception with Clogging Qma = 2.1 4.7 cfs
Resulting Grate Capacity (assumes clogged condition) QGrate = 1.0 3.9 cfs
Curb Opening Flow Analysis (Calculated) MINOR MAJOR  
Clogging Coefficient for Multiple Units Coef = 1.00 1.00
Clogging Factor for Multiple Units Clog = 0.08 0.08
Curb Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 0.5 4.4 cfs
Interception with Clogging Qwa = 0.5 4.1 cfs
Curb Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 9.2 11.2 cfs
Interception with Clogging Qoa = 8.5 10.3 cfs
Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 1.8 6.1 cfs
Interception with Clogging Qma = 1.7 5.6 cfs
Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 0.5 4.1 cfs
Resultant Street Conditions MINOR MAJOR
Total Inlet Length L = 6.00 6.00 feet
Resultant Street Flow Spread (based on street geometry from above) T = 7.5 18.0 ft.   >T-Crown
Resultant Flow Depth at Street Crown dCROWN = 0.0 0.5 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = 0.30 0.51 ft
Depth for Curb Opening Weir Equation dCurb = 0.11 0.32 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.39 0.69
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.39 0.69

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.3 7.10 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.3 7.10 cfs

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

Denver No. 16 Combination
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 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 = 0.011 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 4.7 28.0 cfs

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
A2.2

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 3.70 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 8.00 cfs on sheet 'Inlet Management'
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 2.0 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 3.00 3.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = 1.73 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Design Discharge for Half of Street (from Inlet Management ) Qo = 3.7 8.0 cfs
Water Spread Width T = 9.3 13.0 ft
Water Depth at Flowline (outside of local depression) d = 3.7 4.6 inches
Water Depth at Street Crown (or at TMAX) dCROWN = 0.0 0.0 inches
Ratio of Gutter Flow to Design Flow Eo = 0.615 0.455
Discharge outside the Gutter Section W, carried in Section Tx Qx = 1.4 4.3 cfs
Discharge within the Gutter Section W Qw = 2.3 3.6 cfs
Discharge Behind the Curb Face QBACK = 0.0 0.1 cfs
Flow Area within the Gutter Section W AW = 0.46 0.61 sq ft
Velocity within the Gutter Section W VW = 5.0 5.9 fps
Water Depth for Design Condition dLOCAL = 5.7 6.6 inches
Grate Analysis (Calculated) MINOR MAJOR
Total Length of Inlet Grate Opening L = 3.00 3.00 ft
Ratio of Grate Flow to Design Flow Eo-GRATE = 0.570 0.417
Under No-Clogging Condition MINOR MAJOR
Minimum Velocity Where Grate Splash-Over Begins Vo = 1.86 1.86 fps
Interception Rate of Frontal Flow Rf = 0.83 0.77  
Interception Rate of Side Flow Rx = 0.13 0.10  
Interception Capacity Qi = 2.0 3.0 cfs
Under Clogging Condition  MINOR MAJOR  
Clogging Coefficient for Multiple-unit Grate Inlet GrateCoeff = 1.00 1.00
Clogging Factor for Multiple-unit Grate Inlet GrateClog = 0.50 0.50
Effective (unclogged) Length of Multiple-unit Grate Inlet Le = 1.50 1.50 ft
Minimum Velocity Where Grate Splash-Over Begins Vo = 1.07 1.07 fps
Interception Rate of Frontal Flow Rf = 0.76 0.70  
Interception Rate of Side Flow Rx = 0.03 0.02  
Actual Interception Capacity Qa = 1.6 2.4 cfs
Carry-Over Flow = Qo-Qa (to be applied to curb opening or next d/s inlet) Qb = 2.1 5.5 cfs
Curb Opening or Slotted Inlet Analysis (Calculated) MINOR MAJOR
Equivalent Slope Se Se = 0.110 0.087 ft/ft
Required Length LT to Have 100% Interception LT = 8.92 16.44 ft  
Under No-Clogging Condition  MINOR MAJOR  
Effective Length of Curb Opening or Slotted Inlet (minimum of L, LT) L = 3.00 3.00 ft
Interception Capacity Qi = 0.4 0.5 cfs
Under Clogging Condition MINOR MAJOR
Clogging Coefficient CurbCoeff = 1.00 1.00
Clogging Factor for Multiple-unit Curb Opening or Slotted Inlet CurbClog = 0.17 0.17
Effective (Unclogged) Length Le = 2.50 2.50 ft
Actual Interception Capacity Qa = 0.3 0.4 cfs
Carry-Over Flow = Qb(GRATE)-Qa Qb = 1.8 5.1 cfs
Summary MINOR MAJOR
Total Inlet Interception Capacity Q = 1.9 2.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 1.8 5.2 cfs  
Capture Percentage = Qa/Qo C% = 52 35 %

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

Denver No. 16 Combination
Denver No. 16 Combination
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 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 = 0.010 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 3.84 3.84 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline (y + a) d = 5.35 5.35 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.372 0.372
Discharge outside the Gutter Section, carried in Section TX QX = 7.8 7.8 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 4.6 4.6 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.7 0.7 cfs
Maximum Flow Based On Allowable Spread QT = 13.2 13.2 cfs
Flow Velocity within the Gutter Section V = 6.4 6.4 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 2.9 2.9

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 10.4 20.8 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 8.4 18.8 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.560 0.285
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 2.0 17.1 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 2.0 16.7 cfs
Discharge within the Gutter Section (Qd - QX) QW = 2.5 6.8 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 3.2 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 4.5 26.7 cfs
Average Flow Velocity Within the Gutter Section V = 5.0 7.4 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 1.7 4.0
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = 1.00 1.00
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = 4.5 26.7 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = 4.00 6.50 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = 0.00 1.15 inches

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 4.5 26.7 cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 2.80 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 5.20 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
A2.1.A
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 2.0 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 3.00 3.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = 1.73 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Design Discharge for Half of Street (from Inlet Management ) Qo = 2.8 5.2 cfs
Water Spread Width T = 8.3 11.0 ft
Water Depth at Flowline (outside of local depression) d = 3.5 4.2 inches
Water Depth at Street Crown (or at TMAX) dCROWN = 0.0 0.0 inches
Ratio of Gutter Flow to Design Flow Eo = 0.670 0.529
Discharge outside the Gutter Section W, carried in Section Tx Qx = 0.9 2.4 cfs
Discharge within the Gutter Section W Qw = 1.9 2.8 cfs
Discharge Behind the Curb Face QBACK = 0.0 0.0 cfs
Flow Area within the Gutter Section W AW = 0.42 0.53 sq ft
Velocity within the Gutter Section W VW = 4.5 5.2 fps
Water Depth for Design Condition dLOCAL = 5.5 6.2 inches
Grate Analysis (Calculated) MINOR MAJOR
Total Length of Inlet Grate Opening L = 9.00 9.00 ft
Ratio of Grate Flow to Design Flow Eo-GRATE = 0.624 0.488
Under No-Clogging Condition MINOR MAJOR
Minimum Velocity Where Grate Splash-Over Begins Vo = 3.53 3.53 fps
Interception Rate of Frontal Flow Rf = 1.00 0.97  
Interception Rate of Side Flow Rx = 0.69 0.65  
Interception Capacity Qi = 2.5 4.2 cfs
Under Clogging Condition  MINOR MAJOR  
Clogging Coefficient for Multiple-unit Grate Inlet GrateCoeff = 1.75 1.75
Clogging Factor for Multiple-unit Grate Inlet GrateClog = 0.29 0.29
Effective (unclogged) Length of Multiple-unit Grate Inlet Le = 6.38 6.38 ft
Minimum Velocity Where Grate Splash-Over Begins Vo = 2.97 2.97 fps
Interception Rate of Frontal Flow Rf = 0.96 0.92  
Interception Rate of Side Flow Rx = 0.50 0.45  
Actual Interception Capacity Qa = 2.2 3.5 cfs
Carry-Over Flow = Qo-Qa (to be applied to curb opening or next d/s inlet) Qb = 0.6 1.7 cfs
Curb Opening or Slotted Inlet Analysis (Calculated) MINOR MAJOR
Equivalent Slope Se Se = 0.118 0.097 ft/ft
Required Length LT to Have 100% Interception LT = 4.58 8.41 ft  
Under No-Clogging Condition  MINOR MAJOR  
Effective Length of Curb Opening or Slotted Inlet (minimum of L, LT) L = 4.58 8.41 ft
Interception Capacity Qi = 0.4 0.8 cfs
Under Clogging Condition MINOR MAJOR
Clogging Coefficient CurbCoeff = 1.00 1.00
Clogging Factor for Multiple-unit Curb Opening or Slotted Inlet CurbClog = 0.06 0.06
Effective (Unclogged) Length Le = 4.58 8.41 ft
Actual Interception Capacity Qa = 0.4 0.6 cfs
Carry-Over Flow = Qb(GRATE)-Qa Qb = 0.2 1.0 cfs
Summary MINOR MAJOR
Total Inlet Interception Capacity Q = 2.6 4.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.2 1.0 cfs  
Capture Percentage = Qa/Qo C% = 93 80 %

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

Denver No. 16 Combination
Denver No. 16 Combination
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Check boxes are not applicable in SUMP conditions

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 3.84 3.84 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline (y + a) d = 5.35 5.35 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.372 0.372
Discharge outside the Gutter Section, carried in Section TX QX = 0.0 0.0 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs
Flow Velocity within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 10.4 20.8 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 8.4 18.8 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.560 0.285
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 0.0 0.0 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 0.0 0.0 cfs
Discharge within the Gutter Section (Qd - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = SUMP SUMP cfs
Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = SUMP SUMP
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

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

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
A2.1
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 3 3  
Water Depth at Flowline (outside of local depression) Ponding Depth = 4 6.1 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet
Width of a Unit Grate Wo = 1.73 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet
Height of Vertical Curb Opening in Inches Hvert = 4.50 4.50 inches
Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches
Angle of Throat Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66
Grate Flow Analysis (Calculated) MINOR MAJOR
Clogging Coefficient for Multiple Units Coef = 1.75 1.75
Clogging Factor for Multiple Units Clog = 0.29 0.29
Grate Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 3.3 7.3 cfs
Interception with Clogging Qwa = 2.3 5.2 cfs
Grate Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 14.5 17.0 cfs
Interception with Clogging Qoa = 10.2 12.0 cfs
Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 6.2 10.0 cfs
Interception with Clogging Qma = 4.4 7.1 cfs
Resulting Grate Capacity (assumes clogged condition) QGrate = 2.3 5.2 cfs
Curb Opening Flow Analysis (Calculated) MINOR MAJOR  
Clogging Coefficient for Multiple Units Coef = 1.00 1.00
Clogging Factor for Multiple Units Clog = 0.06 0.06
Curb Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 1.7 5.4 cfs
Interception with Clogging Qwa = 1.6 5.1 cfs
Curb Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 15.2 17.1 cfs
Interception with Clogging Qoa = 14.4 16.2 cfs
Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 4.4 8.3 cfs
Interception with Clogging Qma = 4.1 7.8 cfs
Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 1.6 5.1 cfs
Resultant Street Conditions MINOR MAJOR
Total Inlet Length L = 9.00 9.00 feet
Resultant Street Flow Spread (based on street geometry from above) T = 11.9 19.2 ft.   >T-Crown
Resultant Flow Depth at Street Crown dCROWN = 0.0 0.8 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = 0.39 0.53 ft
Depth for Curb Opening Weir Equation dCurb = 0.20 0.34 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.41 0.58
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.41 0.58

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.5 9.2 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 3.5 9.2 cfs

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

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Check boxes are not applicable in SUMP conditions

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 3.84 3.84 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline (y + a) d = 5.35 5.35 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.372 0.372
Discharge outside the Gutter Section, carried in Section TX QX = 0.0 0.0 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs
Flow Velocity within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 10.4 20.8 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 8.4 18.8 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.560 0.285
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 0.0 0.0 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 0.0 0.0 cfs
Discharge within the Gutter Section (Qd - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = SUMP SUMP cfs
Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = SUMP SUMP
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

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

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 3 3  
Water Depth at Flowline (outside of local depression) Ponding Depth = 4 5.8 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet
Width of a Unit Grate Wo = 1.73 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet
Height of Vertical Curb Opening in Inches Hvert = 4.50 4.50 inches
Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches
Angle of Throat Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66
Grate Flow Analysis (Calculated) MINOR MAJOR
Clogging Coefficient for Multiple Units Coef = 1.75 1.75
Clogging Factor for Multiple Units Clog = 0.29 0.29
Grate Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 2.9 6.5 cfs
Interception with Clogging Qwa = 2.0 4.6 cfs
Grate Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 14.1 16.5 cfs
Interception with Clogging Qoa = 10.0 11.7 cfs
Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 5.7 9.3 cfs
Interception with Clogging Qma = 4.1 6.6 cfs
Resulting Grate Capacity (assumes clogged condition) QGrate = 2.0 4.6 cfs
Curb Opening Flow Analysis (Calculated) MINOR MAJOR  
Clogging Coefficient for Multiple Units Coef = 1.00 1.00
Clogging Factor for Multiple Units Clog = 0.06 0.06
Curb Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 1.4 4.6 cfs
Interception with Clogging Qwa = 1.3 4.3 cfs
Curb Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 14.9 16.8 cfs
Interception with Clogging Qoa = 14.1 15.9 cfs
Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 3.9 7.5 cfs
Interception with Clogging Qma = 3.7 7.1 cfs
Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 1.3 4.3 cfs
Resultant Street Conditions MINOR MAJOR
Total Inlet Length L = 9.00 9.00 feet
Resultant Street Flow Spread (based on street geometry from above) T = 11.0 17.9 ft.   >T-Crown
Resultant Flow Depth at Street Crown dCROWN = 0.0 0.4 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = 0.37 0.51 ft
Depth for Curb Opening Weir Equation dCurb = 0.18 0.32 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.39 0.55
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.39 0.55

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.0 7.9 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 3.0 7.8 cfs

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

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.023 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Check boxes are not applicable in SUMP conditions

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 4.42 4.42 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.44 1.44 inches
Water Depth at Gutter Flowline (y + a) d = 5.86 5.86 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.360 0.360
Discharge outside the Gutter Section, carried in Section TX QX = 0.0 0.0 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs
Flow Velocity within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 9.3 18.3 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 7.3 16.3 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.594 0.314
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 0.0 0.0 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 0.0 0.0 cfs
Discharge within the Gutter Section (Qd - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = SUMP SUMP cfs
Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = SUMP SUMP
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

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

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
C.1
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 3 3  
Water Depth at Flowline (outside of local depression) Ponding Depth = 4 6.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet
Width of a Unit Grate Wo = 1.73 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet
Height of Vertical Curb Opening in Inches Hvert = 4.50 4.50 inches
Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches
Angle of Throat Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66
Grate Flow Analysis (Calculated) MINOR MAJOR
Clogging Coefficient for Multiple Units Coef = 1.75 1.75
Clogging Factor for Multiple Units Clog = 0.29 0.29
Grate Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 3.3 7.1 cfs
Interception with Clogging Qwa = 2.4 5.0 cfs
Grate Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 14.5 16.9 cfs
Interception with Clogging Qoa = 10.3 11.9 cfs
Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 6.3 9.9 cfs
Interception with Clogging Qma = 4.4 7.0 cfs
Resulting Grate Capacity (assumes clogged condition) QGrate = 2.4 5.0 cfs
Curb Opening Flow Analysis (Calculated) MINOR MAJOR  
Clogging Coefficient for Multiple Units Coef = 1.00 1.00
Clogging Factor for Multiple Units Clog = 0.06 0.06
Curb Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 1.8 5.2 cfs
Interception with Clogging Qwa = 1.7 4.9 cfs
Curb Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 15.3 17.1 cfs
Interception with Clogging Qoa = 14.4 16.1 cfs
Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 4.5 8.1 cfs
Interception with Clogging Qma = 4.2 7.7 cfs
Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 1.7 4.9 cfs
Resultant Street Conditions MINOR MAJOR
Total Inlet Length L = 9.00 9.00 feet
Resultant Street Flow Spread (based on street geometry from above) T = 10.8 16.7 ft.   >T-Crown
Resultant Flow Depth at Street Crown dCROWN = 0.0 0.2 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = 0.39 0.53 ft
Depth for Curb Opening Weir Equation dCurb = 0.20 0.34 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.42 0.57
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.42 0.57

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.6 8.9 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 3.6 8.9 cfs

Denver No. 16 Combination

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

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Check boxes are not applicable in SUMP conditions

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 3.84 3.84 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline (y + a) d = 5.35 5.35 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.372 0.372
Discharge outside the Gutter Section, carried in Section TX QX = 0.0 0.0 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs
Flow Velocity within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 10.4 20.8 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 8.4 18.8 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.560 0.285
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 0.0 0.0 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 0.0 0.0 cfs
Discharge within the Gutter Section (Qd - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = SUMP SUMP cfs
Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = SUMP SUMP
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

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

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
C.2

1



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 2 2  
Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 5.4 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet
Width of a Unit Grate Wo = 1.73 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet
Height of Vertical Curb Opening in Inches Hvert = 4.50 4.50 inches
Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches
Angle of Throat Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66
Grate Flow Analysis (Calculated) MINOR MAJOR
Clogging Coefficient for Multiple Units Coef = 1.50 1.50
Clogging Factor for Multiple Units Clog = 0.38 0.38
Grate Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 2.5 5.0 cfs
Interception with Clogging Qwa = 1.6 3.1 cfs
Grate Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 9.2 10.6 cfs
Interception with Clogging Qoa = 5.8 6.6 cfs
Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 4.3 6.6 cfs
Interception with Clogging Qma = 2.7 4.1 cfs
Resulting Grate Capacity (assumes clogged condition) QGrate = 1.6 3.1 cfs
Curb Opening Flow Analysis (Calculated) MINOR MAJOR  
Clogging Coefficient for Multiple Units Coef = 1.00 1.00
Clogging Factor for Multiple Units Clog = 0.08 0.08
Curb Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 1.1 3.3 cfs
Interception with Clogging Qwa = 1.0 3.0 cfs
Curb Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 9.8 10.9 cfs
Interception with Clogging Qoa = 9.0 10.0 cfs
Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 2.9 5.2 cfs
Interception with Clogging Qma = 2.6 4.7 cfs
Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 1.0 3.0 cfs
Resultant Street Conditions MINOR MAJOR
Total Inlet Length L = 6.00 6.00 feet
Resultant Street Flow Spread (based on street geometry from above) T = 10.4 16.0 ft
Resultant Flow Depth at Street Crown dCROWN = 0.0 0.0 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = 0.36 0.47 ft
Depth for Curb Opening Weir Equation dCurb = 0.17 0.28 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.47 0.63
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.47 0.63

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.3 5.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.2 5.0 cfs

Denver No. 16 Combination

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

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Check boxes are not applicable in SUMP conditions

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 3.84 3.84 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline (y + a) d = 5.35 5.35 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.372 0.372
Discharge outside the Gutter Section, carried in Section TX QX = 0.0 0.0 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs
Flow Velocity within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 10.4 20.8 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 8.4 18.8 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.560 0.285
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 0.0 0.0 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 0.0 0.0 cfs
Discharge within the Gutter Section (Qd - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = SUMP SUMP cfs
Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = SUMP SUMP
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

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

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
D.1
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 3 3  
Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 5.4 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet
Width of a Unit Grate Wo = 1.73 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet
Height of Vertical Curb Opening in Inches Hvert = 4.50 4.50 inches
Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches
Angle of Throat Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66
Grate Flow Analysis (Calculated) MINOR MAJOR
Clogging Coefficient for Multiple Units Coef = 1.75 1.75
Clogging Factor for Multiple Units Clog = 0.29 0.29
Grate Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 2.6 5.3 cfs
Interception with Clogging Qwa = 1.9 3.8 cfs
Grate Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 13.9 15.9 cfs
Interception with Clogging Qoa = 9.8 11.3 cfs
Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 5.4 8.3 cfs
Interception with Clogging Qma = 3.8 5.9 cfs
Resulting Grate Capacity (assumes clogged condition) QGrate = 1.9 3.8 cfs
Curb Opening Flow Analysis (Calculated) MINOR MAJOR  
Clogging Coefficient for Multiple Units Coef = 1.00 1.00
Clogging Factor for Multiple Units Clog = 0.06 0.06
Curb Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 1.2 3.5 cfs
Interception with Clogging Qwa = 1.1 3.3 cfs
Curb Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 14.7 16.3 cfs
Interception with Clogging Qoa = 13.9 15.4 cfs
Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 3.6 6.5 cfs
Interception with Clogging Qma = 3.4 6.1 cfs
Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 1.1 3.3 cfs
Resultant Street Conditions MINOR MAJOR
Total Inlet Length L = 9.00 9.00 feet
Resultant Street Flow Spread (based on street geometry from above) T = 10.4 16.0 ft
Resultant Flow Depth at Street Crown dCROWN = 0.0 0.0 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = 0.36 0.47 ft
Depth for Curb Opening Weir Equation dCurb = 0.17 0.28 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.38 0.50
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.38 0.50

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.7 6.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.3 4.8 cfs

Denver No. 16 Combination

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

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 6.5 inches
Check boxes are not applicable in SUMP conditions

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 3.84 3.84 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline (y + a) d = 5.35 5.35 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.372 0.372
Discharge outside the Gutter Section, carried in Section TX QX = 0.0 0.0 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs
Flow Velocity within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 10.4 20.8 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 8.4 18.8 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.560 0.285
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 0.0 0.0 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 0.0 0.0 cfs
Discharge within the Gutter Section (Qd - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = SUMP SUMP cfs
Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = SUMP SUMP
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

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

MHFD-Inlet, Version 5.03 (August 2023)

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

CVR PA3a
D.2

1



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.6 4.5 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet
Width of a Unit Grate Wo = 1.73 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet
Height of Vertical Curb Opening in Inches Hvert = 4.50 4.50 inches
Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches
Angle of Throat Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66
Grate Flow Analysis (Calculated) MINOR MAJOR
Clogging Coefficient for Multiple Units Coef = 1.00 1.00
Clogging Factor for Multiple Units Clog = 0.50 0.50
Grate Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 1.8 3.0 cfs
Interception with Clogging Qwa = 0.9 1.5 cfs
Grate Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 4.4 4.9 cfs
Interception with Clogging Qoa = 2.2 2.4 cfs
Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 2.5 3.5 cfs
Interception with Clogging Qma = 1.3 1.7 cfs
Resulting Grate Capacity (assumes clogged condition) QGrate = 0.9 1.5 cfs
Curb Opening Flow Analysis (Calculated) MINOR MAJOR  
Clogging Coefficient for Multiple Units Coef = 1.00 1.00
Clogging Factor for Multiple Units Clog = 0.17 0.17
Curb Capacity as a Weir (based on MHFD - CSU 2010 Study) MINOR MAJOR
Interception without Clogging Qwi = 0.7 1.7 cfs
Interception with Clogging Qwa = 0.6 1.4 cfs
Curb Capacity as an Orifice (based on MHFD - CSU 2010 Study)  MINOR MAJOR  
Interception without Clogging Qoi = 4.8 5.1 cfs
Interception with Clogging Qoa = 4.0 4.3 cfs
Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 1.5 2.5 cfs
Interception with Clogging Qma = 1.3 2.1 cfs
Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 0.6 1.4 cfs
Resultant Street Conditions MINOR MAJOR
Total Inlet Length L = 3.00 3.00 feet
Resultant Street Flow Spread (based on street geometry from above) T = 8.7 12.5 ft
Resultant Flow Depth at Street Crown dCROWN = 0.0 0.0 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = 0.32 0.40 ft
Depth for Curb Opening Weir Equation dCurb = 0.13 0.21 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.56 0.71
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.56 0.71

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.3 2.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.3 2.6 cfs

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

Denver No. 16 Combination

H-Vert
H-Curb

W

Lo (C)

Lo (G)
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WP

Denver No. 16 Combination

Override Depths

1
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Label Upstream
Node

Downstream
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Section
Size
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Slope
(%)
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(ft/s)

Full
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(cfs)

Upstream
Invert

Elevation
(ft)

Downstream
Invert

Elevation
(ft)

Hydraulic
Grade
Line In

(ft)

Hydraulic
Grade

Line Out
(ft)

P-1 I-A2.2 I-A1.3 30.50 18 inch 1.48 1.90 6.03 15.46 6,460.75 6,460.30 6,461.27 6,461.05

P-2 I-A1.3 MH A.4 33.50 18 inch 1.37 4.80 7.54 14.87 6,460.04 6,459.58 6,460.88 6,460.21

P-3 MH A.4 I-A1.2 394.80 18 inch 1.01 4.90 6.70 12.60 6,459.00 6,455.01 6,459.85 6,455.98

P-4 I-A1.2 I-A1.2.B 100.20 18 inch 0.51 7.10 5.46 8.70 6,454.71 6,454.20 6,455.74 6,455.23

P-5 I-A1.2.B I-A2.1.A 84.80 18 inch 1.56 7.14 8.77 15.91 6,453.90 6,452.58 6,454.93 6,453.30

P-6 I-A2.1.A MH A.2 127.30 18 inch 0.77 9.34 6.88 10.88 6,452.28 6,451.30 6,453.46 6,452.38

P-7 MH A.2 MH A.1 29.40 18 inch 0.48 9.34 5.29 8.39 6,451.00 6,450.86 6,452.31 6,452.04

P-8 MH A.1 I-A2.1 43.30 18 inch 0.74 9.34 6.75 10.64 6,450.56 6,450.24 6,451.74 6,451.65

P-9 I-A2.1 I-A1.1 30.50 18 inch 4.00 12.84 14.88 26.49 6,449.94 6,448.72 6,451.29 6,449.62

P-10 I-A1.1 FES 107.60 24 inch 2.32 14.14 12.13 42.10 6,445.90 6,443.40 6,447.25 6,444.23

P-11 I-A2.2.B MH A.4 64.00 18 inch 1.47 0.05 2.11 15.42 6,460.24 6,459.30 6,460.32 6,459.92

P-12 I-A1.3.B MH A.4 33.70 18 inch 1.48 0.05 2.11 15.51 6,459.80 6,459.30 6,459.92 6,459.92
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(cfs)

Upstream
Invert

Elevation
(ft)
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Invert

Elevation
(ft)

Hydraulic
Grade
Line In

(ft)

Hydraulic
Grade

Line Out
(ft)

P-1 I-A2.2 I-A1.3 30.50 18 inch 1.48 2.80 6.71 15.46 6,460.75 6,460.30 6,461.39 6,461.44

P-2 I-A1.3 MH A.4 33.50 18 inch 1.37 8.40 8.66 14.87 6,460.04 6,459.58 6,461.16 6,460.46

P-3 MH A.4 I-A1.2 394.80 18 inch 1.01 8.60 4.87 12.60 6,459.00 6,455.01 6,460.59 6,458.62

P-4 I-A1.2 I-A1.2.B 100.20 18 inch 0.51 11.90 6.73 8.70 6,454.71 6,454.20 6,458.27 6,457.36

P-5 I-A1.2.B I-A2.1.A 84.80 18 inch 1.56 12.00 6.79 15.91 6,453.90 6,452.58 6,457.00 6,456.22

P-6 I-A2.1.A MH A.2 127.30 18 inch 0.77 15.30 8.66 10.88 6,452.28 6,451.30 6,455.98 6,454.14

P-7 MH A.2 MH A.1 29.40 18 inch 0.48 15.30 8.66 8.39 6,451.00 6,450.86 6,453.91 6,453.48

P-8 MH A.1 I-A2.1 43.30 18 inch 0.74 15.30 8.66 10.64 6,450.56 6,450.24 6,453.25 6,452.62

P-9 I-A2.1 I-A1.1 30.50 18 inch 4.00 24.50 16.91 26.49 6,449.94 6,448.72 6,451.43 6,450.04

P-10 I-A1.1 FES 107.60 24 inch 2.32 31.60 14.65 42.10 6,445.90 6,443.40 6,447.78 6,444.79

P-11 I-A2.2.B MH A.4 64.00 18 inch 1.47 0.10 2.58 15.42 6,460.24 6,459.30 6,460.66 6,460.66

P-12 I-A1.3.B MH A.4 33.70 18 inch 1.48 0.10 2.59 15.51 6,459.80 6,459.30 6,460.66 6,460.66



Profile
Scenario: 100yr

Title: PA3a Storm Line A
c:\...\cvr\cvrpa3a\drainage\stormcad\pa3a-stma.stm
04/28/26  05:05:38 PM

Legacy Consulting Engineers Inc
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: James Mill
StormCAD v5.5 [5.5006]

Page 1 of 1

Elevation (ft)

Station (ft)

Profile: I-A2.2 to FES
Scenario: 100yr

1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 11+00 12+00
6,440.00

6,445.00

6,450.00

6,455.00

6,460.00

6,465.00

6,470.00

Rim
: 6

,46
4.3

0 f
t

Inv
 O

ut:
 6,

46
0.7

5 f
t

Sta
: 1

1+
27

 ft
I-A

2.2

Rim
: 6

,46
4.3

2 f
t

Inv
 O

ut:
 6,

46
0.0

4 f
t

Inv
 In

: 6
,46

0.3
0 f

t
Sta

: 1
0+

97
 ft

I-A
1.3

Rim
: 6

,46
4.1

2 f
t

Inv
 O

ut:
 6,

45
9.0

0 f
t

Inv
 In

: 6
,45

9.3
0 f

t
Inv

 In
: 6

,45
9.5

8 f
t

Inv
 In

: 6
,45

9.3
0 f

t
Sta

: 1
0+

63
 ft

MH
 A.

4

Rim
: 6

,45
9.6

0 f
t

Inv
 O

ut:
 6,

45
4.7

1 f
t

Inv
 In

: 6
,45

5.0
1 f

t
Sta

: 6
+6

8 f
t

I-A
1.2

Rim
: 6

,45
8.5

0 f
t

Inv
 O

ut:
 6,

45
3.9

0 f
t

Inv
 In

: 6
,45

4.2
0 f

t
Sta

: 5
+6

8 f
t

I-A
1.2

.B

Rim
: 6

,45
7.5

1 f
t

Inv
 O

ut:
 6,

45
2.2

8 f
t

Inv
 In

: 6
,45

2.5
8 f

t
Sta

: 4
+8

3 f
t

I-A
2.1

.A

Rim
: 6

,45
5.9

9 f
t

Inv
 O

ut:
 6,

45
1.0

0 f
t

Inv
 In

: 6
,45

1.3
0 f

t
Sta

: 3
+5

6 f
t

MH
 A.

2

Rim
: 6

,45
5.5

4 f
t

Inv
 O

ut:
 6,

45
0.5

6 f
t

Inv
 In

: 6
,45

0.8
6 f

t
Sta

: 3
+2

7 f
t

MH
 A.

1

Rim
: 6

,45
5.0

7 f
t

Inv
 O

ut:
 6,

44
9.9

4 f
t

Inv
 In

: 6
,45

0.2
4 f

t
Sta

: 2
+8

3 f
t

I-A
2.1

Rim
: 6

,45
5.0

6 f
t

Inv
 O

ut:
 6,

44
5.9

0 f
t

Inv
 In

: 6
,44

8.7
2 f

t
Sta

: 2
+5

3 f
t

I-A
1.1

Su
mp

: 6
,44

2.8
0 f

t
Rim

: 6
,44

5.0
1 f

t
Inv

 In
: 6

,44
3.4

0 f
t

Sta
: 1

+4
5 f

t
FE

S

V: 6.71 ft/s
Q: 2.80 cfs
1.48 %

18 inch RCP
30.50'

V: 8.66 ft/s
Q: 8.40 cfs

1.37 %

18 inch RCP
33.50'

V: 4.87 ft/s
Q: 8.60 cfs

1.01 %

18 inch RCP
394.80'

V: 6.73 ft/s
Q: 11.90 cfs

0.51 %

18 inch RCP100.20'

V: 6.79 ft/s
Q: 12.00 cfs

1.56 %

18 inch RCP
84.80'

V: 8.66 ft/s
Q: 15.30 cfs

0.77 %

18 inch RCP
127.30'

V: 8.66 ft/s
Q: 15.30 cfs

0.48 %

18 inch RCP29.40'

V: 8.66 ft/s
Q: 15.30 cfs

0.74 %

18 inch RCP
43.30'

V: 16.91 ft/sQ: 24.50 cfs4.00 %
18 inch RCP

30.50'

V: 14.65 ft/s
Q: 31.60 cfs2.32 %

24 inch RCP

107.60'



Profile
Scenario: 5yr

Title: PA3a Storm Line A
c:\...\cvr\cvrpa3a\drainage\stormcad\pa3a-stma.stm
04/28/26  05:05:57 PM

Legacy Consulting Engineers Inc
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: James Mill
StormCAD v5.5 [5.5006]

Page 1 of 1

Elevation (ft)

Station (ft)

Profile: I-A2.2 to FES
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P-3 I-B.2 I-B.1 26.60 18 inch 0.38 1.20 3.11 7.39 6,440.14 6,440.04 6,440.69 6,440.69

P-4 I-B.1 StilBsn 68.60 18 inch 0.50 4.20 4.83 8.58 6,439.84 6,439.50 6,440.63 6,440.24
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P-3 I-B.2 I-B.1 26.60 18 inch 0.38 6.40 3.62 7.39 6,440.14 6,440.04 6,442.10 6,442.02

P-4 I-B.1 StilBsn 68.60 18 inch 0.50 14.20 8.04 8.58 6,439.84 6,439.50 6,441.82 6,440.89
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(ft)

P-1 Outlet-StrcMH1 7.30 18 inch 1.51 0.10 2.61 15.64 6,435.35 6,435.24 6,435.47 6,435.32

P-2 MH1 Headwall-Out38.60 18 inch 0.49 0.10 1.70 8.55 6,434.94 6,434.75 6,435.06 6,434.86
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P-1 Outlet-StrcMH1 7.30 18 inch 1.51 7.50 8.76 15.64 6,435.35 6,435.24 6,436.41 6,436.49

P-2 MH1 Headwall-Out38.60 18 inch 0.49 7.50 5.42 8.55 6,434.94 6,434.75 6,436.04 6,435.81
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P-1 I-C.1 I-C.2 44.80 18 inch 1.14 8.90 7.56 12.32 6,454.50 6,453.99 6,455.65 6,454.96

P-2 I-C.2 StillBsn 54.90 18 inch 2.73 13.10 11.93 19.77 6,446.02 6,444.52 6,447.37 6,445.49
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P-1 I-C.1 I-C.2 44.80 18 inch 1.14 3.60 6.09 12.32 6,454.50 6,453.99 6,455.22 6,454.55

P-2 I-C.2 StillBsn 54.90 18 inch 2.73 5.40 9.59 19.77 6,446.02 6,444.52 6,446.92 6,445.08
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Hydraulic
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Line Out
(ft)

P-1 Outlet BoxMH-C.2 27.60 18 inch 2.21 5.70 8.94 17.63 6,440.36 6,439.75 6,441.28 6,440.40

P-2 MH-C.2 MH-C.1 22.00 18 inch 10.95 5.70 16.80 41.84 6,426.00 6,423.59 6,426.92 6,424.04

P-3 MH-C.1 FES 76.70 18 inch 0.93 5.70 6.29 11.02 6,417.02 6,416.31 6,417.94 6,417.08
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(ft)

P-1 Outlet BoxMH-C.2 27.60 18 inch 2.21 0.20 3.47 17.63 6,440.36 6,439.75 6,440.52 6,439.86

P-2 MH-C.2 MH-C.1 22.00 18 inch 10.95 0.20 6.40 41.84 6,426.00 6,423.59 6,426.16 6,423.66

P-3 MH-C.1 FES 76.70 18 inch 0.93 0.20 2.49 11.02 6,417.02 6,416.31 6,417.18 6,416.45
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Scenario: 100yr

Title: PA3a Storm Line C
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Profile
Scenario: 5yr

Title: PA3a Storm Line C
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Profile
Scenario: 100yr

Title: PA3a Storm Line C
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Scenario: 5yr

LCE Pipe n Node

Title: PA3a Storm Line C
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Label Upstream
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Downstream
Node

Length
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Section
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Slope
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Total Flow
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Average
Velocity
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Upstream
Invert

Elevation
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Downstream
Invert

Elevation
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Hydraulic
Grade
Line In
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Hydraulic
Grade

Line Out
(ft)

P-4 I-D.3 MH-D.1 145.00 18 inch 0.50 1.00 3.12 7.93 6,446.50 6,445.77 6,446.87 6,446.13

P-3 MH-D.1 I-D.1 81.20 18 inch 0.50 1.00 3.12 7.94 6,445.47 6,445.06 6,445.84 6,445.59

P-2 I-D.1 I-D.2 32.00 18 inch 2.13 3.30 7.61 17.26 6,444.76 6,444.08 6,445.45 6,444.55

P-1 I-D.2 FES 40.13 18 inch 1.99 4.60 8.11 16.67 6,441.87 6,441.07 6,442.69 6,441.64

Jim
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, May 13 2026

Concrete Swale at East PL - 100yr

Rectangular
Bottom Width (ft) =  2.00
Total Depth (ft) =  1.00

Invert Elev (ft) =  6400.00
Slope (%) =  1.70
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  6.40

Highlighted
Depth (ft) =  0.47
Q (cfs) =  6.400
Area (sqft) =  0.94
Velocity (ft/s) =  6.81
Wetted Perim (ft) =  2.94
Crit Depth, Yc (ft) =  0.69
Top Width (ft) =  2.00
EGL (ft) =  1.19

0 .5 1 1.5 2 2.5 3

Elev (ft) Depth (ft)
Section

6399.50 -0.50

6400.00 0.00

6400.50 0.50

6401.00 1.00

6401.50 1.50

6402.00 2.00

Reach (ft)



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 15 2026

Emgc Overflow Weir for Basin A

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  89.00
Total Depth (ft) =  1.00
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  3.10
Compute by: Known Q
Known Q (cfs) =  30.00

Highlighted
Depth (ft) =  0.23
Q (cfs) =  30.00
Area (sqft) =  20.68
Velocity (ft/s) =  1.45
Top Width (ft) =  90.84
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Depth (ft) Depth (ft)Emgc Overflow Weir for Basin A
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Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Jun 8 2026

Emgc Overflow for Basin C into the NW Pond

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  20.00
Total Depth (ft) =  0.50
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  3.10
Compute by: Known Q
Known Q (cfs) =  12.50

Highlighted
Depth (ft) =  0.34
Q (cfs) =  12.50
Area (sqft) =  7.26
Velocity (ft/s) =  1.72
Top Width (ft) =  22.72
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Depth (ft) Depth (ft)Emgc Overflow for Basin C into the NW Pond
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Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, May 29 2026

NW Pond Emergency Overflow Weir

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  11.00
Total Depth (ft) =  0.50
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  3.10
Compute by: Known Q
Known Q (cfs) =  13.10

Highlighted
Depth (ft) =  0.49
Q (cfs) =  13.10
Area (sqft) =  6.35
Velocity (ft/s) =  2.06
Top Width (ft) =  14.92
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Depth (ft) Depth (ft)NW Pond Emergency Overflow Weir
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Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 15 2026

Emgc Overflow at Inlet B.3

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  44.00
Total Depth (ft) =  0.50
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  3.10
Compute by: Known Q
Known Q (cfs) =  7.40

Highlighted
Depth (ft) =  0.15
Q (cfs) =  7.400
Area (sqft) =  6.69
Velocity (ft/s) =  1.11
Top Width (ft) =  45.20
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Depth (ft) Depth (ft)Emgc Overflow at Inlet B.3
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 29 2026

Stm F.1 or F.2 - 100yr Flow

Circular
Diameter (ft) =  1.00

Invert Elev (ft) =  46.04
Slope (%) =  0.80
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  3.30

Highlighted
Depth (ft) =  0.79
Q (cfs) =  3.300
Area (sqft) =  0.67
Velocity (ft/s) =  4.96
Wetted Perim (ft) =  2.19
Crit Depth, Yc (ft) =  0.78
Top Width (ft) =  0.81
EGL (ft) =  1.17

0 1 2 3

Elev (ft) Depth (ft)
Section

45.50 -0.54

46.00 -0.04
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, May 13 2026

F.1 or F.2 Rear Yard Swale above wall - 100yr

Rectangular
Bottom Width (ft) =  2.00
Total Depth (ft) =  1.00

Invert Elev (ft) =  6400.00
Slope (%) =  1.00
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  3.30

Highlighted
Depth (ft) =  0.36
Q (cfs) =  3.300
Area (sqft) =  0.72
Velocity (ft/s) =  4.58
Wetted Perim (ft) =  2.72
Crit Depth, Yc (ft) =  0.44
Top Width (ft) =  2.00
EGL (ft) =  0.69

0 .5 1 1.5 2 2.5 3

Elev (ft) Depth (ft)
Section

6399.50 -0.50

6400.00 0.00
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Jun 23 2026

Min Velocity Check of storm from A2.2.b & A1.3.b @ 25% Full

Circular
Diameter (ft) =  1.50

Invert Elev (ft) =  59.30
Slope (%) =  1.47
N-Value =  0.013

Calculations
Compute by: Known Depth
Known Depth (ft) =  0.38

Highlighted
Depth (ft) =  0.38
Q (cfs) =  1.791
Area (sqft) =  0.35
Velocity (ft/s) =  5.09
Wetted Perim (ft) =  1.58
Crit Depth, Yc (ft) =  0.51
Top Width (ft) =  1.30
EGL (ft) =  0.78

0 1 2 3

Elev (ft)
Section
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Jun 23 2026

Concrete Swale at West PL - 100yr

Rectangular
Bottom Width (ft) =  1.00
Total Depth (ft) =  1.00

Invert Elev (ft) =  6400.00
Slope (%) =  2.00
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  2.70

Highlighted
Depth (ft) =  0.45
Q (cfs) =  2.700
Area (sqft) =  0.45
Velocity (ft/s) =  6.00
Wetted Perim (ft) =  1.90
Crit Depth, Yc (ft) =  0.61
Top Width (ft) =  1.00
EGL (ft) =  1.01
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Project:                                                                           Project #: Applicant:

1 Non-applicable Sites

Section Question Response Instructions

1.1 Will the project result in a temporary disturbance of greater than one acre? No Proceed to section 1.2.

 . Yes Proceed to section 2.

1.2 Is the project part of a larger common plan of development or sale where multiple 

separate and distinct construction activities may be taking place at different times on 

different schedules, but remain related and are within 1/4 mile of each other?  (A 

common plan of development will generally be documented on a site development 

plan, master plan, or equivalent, for the property/project)

No Proceed to section 1.3.

. Yes Proceed to section 2.

1.3 Is the project within the Cherry Creek Watershed? Yes Permanent water quality control measures may be required. Refer to Water 

Qualtiy Control Regulation 72.7 for details and allowable exclusions. 

. No Permanent water quality control measures are not required.  

2 Applicable Site Types and Exclusions by Variance

Section Question Response Instructions

2.1 Does the project have more than 35% impervious area on the existing site? No Project is an applicable Development Site.  Proceed to section 3.

. Yes Proceed to 2.2.

2.2 Does the project have greater than 75% impervious area on the existing site? No Project is an applicable Redevelopment Site.  Proceed to section 3. 

. Yes Project is an applicable Constrainted Redevelopment Site.  Proceed to 2.3.

2.3 Will 100% of the runoff from the existing and proposed site be captured and treated 

using one or more of the allowable design standards for permanent water quality?

Yes No further action required.  

. No Proceed to 2.4.

2.4 Do any other water quality exclusions apply to the site? No Portions of the project are excluded.  Proceed with design in accordance with 

Constrained Redevelopment standards and apply for variance for Constrained 

Redevelopment Sites.

. Yes Proceed to section 3.  Following approval of other exclusions, design remaining 

site in accordance with Constrained Redevelopment standards and apply for 

variance for Constrained Redevelopment Sites.

Permanent Water Quality Determination Worksheet (Taken from 2019 SDDTCM Sections 13.1.4 and 13.1.5)
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3 Applicable Sites with Other Exclusions by Variance

3.1 Category 1:  Roadways, bridges and trails only

3.1.1 Is the project a bike or pedestrian trail? Yes Proceed to next line.

No Proceed to 3.1.2.

Is the trail for a roadway? Yes Proceed to 3.1.2.

. No Project is excluded.  Submit variance for Trails Excluded from Permanent Water 

Quality Requirements.

3.1.2 Is the project primarily used for parking or access to parking? Yes This exclusion does not apply.  Permanent water quality is required.

. No Proceed to 3.1.3.

3.1.3 Does the project add impervious area? No Project is excluded.  Submit variance for Pavement Management Sites Excluded 

from Permanent Water Quality Requirements.

. Yes Proceed to 3.1.4.

3.1.4 Does the project add more than 8.25 feet of paved width at any location to the 

existing roadway?

No Project is excluded.  Submit variance for Roadway Redevelopment Sites 

Excluded from Permanent Water Quality Requirements.

. Yes Proceed to next line.

. Does the project add more than one acre of paved area per mile to an existing 

roadway?

No Project is excluded.  Submit variance for Roadway Redevelopment Sites 

Excluded from Permanent Water Quality Requirements.

. Yes Proceed to next line.

. Does the project increase the width by two times or more, on average, of the original 

roadway area?

No Existing areas of site are excluded only.  Submit variance for Existing Roadway 

Surfaces Only Excluded from Permanent Water Quality Requirements.

. Yes This exclusion does not apply.  Permanent water quality is required.

3.2 Category 2:  Non-residential and non-commercial projects only

3.2.1 Is the project associated with oil and gas exploration, production, processing, or 

treatment operations or transmission facilities, including activities necessary to 

prepare a site for drilling and the movement and placement of drilling equipment?

Yes Project is excluded.  Submit variance for Oil and Gas Exploration Sites Excluded 

from Permanent Water Quality Requirements.

. No Proceed to 3.2.2.

3.2.2 Is the project for stream stabilization? Yes Project is excluded.  Submit variance for Stream Stabilization Sites Excluded 

from Permanent Water Quality Requirements.

No Proceed to 3.2.3.

3.2.3 Is the project for installation or maintenance of aboveground or underground utilities 

or infrastructure that does not permanently alter the terrain, ground cover, or 

drainage patterns from those present prior to the construction activity including 

activities to install, replace or maintain utilities under roadways or other paved areas 

that return the surface to the same condition?

Yes Project is excluded.  Submit variance for Aboveground and Underground 

Utilities Excluded from Permanent Water Quality Requirements.

. No Proceed to 3.2.4.

3.2.4 Is the project on undeveloped land (land with no human-made structures such as 

buildings or pavement) that will remain undeveloped after the project?

Yes Project is excluded.  Submit variance for Sites with Land Disturbances to 

Undeveloped Land that will Remain Undeveloped Excluded from Permanent 

Water Quality Requirements.

. No Proceed to 3.2.5.

3.2.5 Will the post-project condition result in surface water discharge during the 80th 

percentile storm runoff event?

No Project is excluded.  Submit study along with variance for Non-residential and 

Non-commercial Infiltration Conditions Excluded from Permanent Water 

Quality Requirements.

. Yes This exclusion does not apply.  Permanent water quality is required.
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Section Question Response Instructions

3.3 Category 3:  Residential, Agricultural and Commercial projects

3.3.1 Is the project a single-family residential lot, or agricultural zoned lands, greater than 

or equal to 2.5 acres in size per dwelling unit?

Yes Proceed to next line.

. No Proceed to 3.3.2.

. Is the project site greater than 10% impervious? No Project is excluded.  Submit variance for Large Lot Single Family Sites Excluded 

from Permanent Water Quality Requirements.

. Yes Proceed to next line.

. Is the project site greater than 20% impervious? Yes This exclusion does not apply.  Permanent water quality is required.

. No Proceed to next line.

. Will the post-project condition result in surface water discharge during the 80th 

percentile storm runoff event?

No Project is excluded.  Submit study along with variance for Large Lot Single 

Family Sites Excluded from Permanent Water Quality Requirements.

. Yes This exclusion does not apply.  Permanent water quality is required.

3.3.2 Will 100% of the runoff from the residential or commercial site be captured? Yes This exclusion does not apply.  Permanent water quality is required.

. No Proceed to next line.

. Is all or a portion of the site undeveloped or will it remain undeveloped after 

construction?

Yes This portion of the project is excluded.  Submit variance for Sites with Land 

Disturbance to Undeveloped Land that will Remain Undeveloped Excluded from 

Permanent Water Quality Requirements.  Proceed to next line.

. No Proceed to next line.

. Is the remaining untreated impervious area greater than 20% of the site? Yes This exclusion does not apply.  Permanent water quality is required.

. No Proceed to next line.

. Is the remaining untreated impervious area greater than one acre? Yes This exclusion does not apply.  Permanent water quality is required.

. No Proceed to next line.

. Is it practicable to capture runoff from portions of the site that will not drain to a 

control measure?

No Document justification demonstrating that it is not practicable to capture runoff 

from this portion of the site in the drainage report.  No further action is 

needed.

. Yes TA36:D72his exclusion does not apply.  Permanent water quality is required.
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Project:

Basin ID:

Depth Increment = 0.50 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 1,306 0.030

Selected BMP Type = EDB -- 0.50 -- -- -- 1,644 0.038 737 0.017 1 User Defined Stage-Area Booleans for Message

Watershed Area = 3.77 acres -- 1.00 -- -- -- 2,008 0.046 1,650 0.038 1 Equal Stage-Area Inputs Watershed L:W

Watershed Length = 480 ft WQCV @ 1.59 -- 1.50 -- -- -- 2,399 0.055 2,752 0.063 1 CountA Watershed Lc:L

Watershed Length to Centroid = 240 ft -- 2.00 -- -- -- 2,818 0.065 4,056 0.093 Watershed Slope

Watershed Slope = 0.022 ft/ft -- 2.50 -- -- -- 3,259 0.075 5,576 0.128 0 Calc_S_TC Booleans for CUHP

Watershed Imperviousness = 64.00% percent -- 3.00 -- -- -- 3,713 0.085 7,319 0.168 1 CUHP Inputs Complete

Percentage Hydrologic Soil Group A = 0.0% percent WQCV+EURV@3.35 -- 3.50 -- -- -- 4,189 0.096 9,294 0.213 H_FLOOR 1 CUHP Results Calculated

Percentage Hydrologic Soil Group B = 0.0% percent -- 4.00 -- -- -- 4,690 0.108 11,514 0.264

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- 4.50 -- -- -- 5,217 0.120 13,991 0.321 L_FLOOR_OTHER

Target WQCV Drain Time = 40.0 hours TOB&100yr weir -- 5.00 -- -- -- 5,771 0.132 16,738 0.384

Location for 1-hr Rainfall Depths = Castle Pines - City Office 100yr vol @5.45 -- 5.50 -- -- -- 6,351 0.146 19,768 0.454 0.00 ISV 0.00 ISV

Emgc Spill @ 5.96 -- 6.00 -- -- -- 6,855 0.157 23,070 0.530 0.00 Floor 0.00 Floor

Bank @ 6.46 -- 6.50 -- -- -- 10,571 0.243 27,426 0.630 1.77 Zone 1 (WQCV) 1.77 Zone 1 (WQCV)

Optional User Overrides -- -- -- -- 3.70 Zone 2 (EURV) 3.70 Zone 2 (EURV)

Water Quality Capture Volume (WQCV) = 0.079 acre-feet acre-feet -- -- -- -- 5.54 Z3 (100+1/2WQCV) 5.54 Z3 (100+1/2WQCV)

Excess Urban Runoff Volume (EURV) = 0.233 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.84 in.) = 0.149 acre-feet inches -- -- -- --

5-yr Runoff Volume (P1 = 1.43 in.) = 0.308 acre-feet 1.43 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.36 in.) = 0.285 acre-feet inches -- -- -- --

25-yr Runoff Volume (P1 = 1.72 in.) = 0.403 acre-feet inches -- -- -- --

50-yr Runoff Volume (P1 = 2.01 in.) = 0.492 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.6 in.) = 0.684 acre-feet 2.60 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.07 in.) = 0.832 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.148 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.282 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.263 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.310 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.332 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.420 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.079 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.154 acre-feet -- -- -- --

Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 0.226 acre-feet -- -- -- --

Total Detention Basin Volume = 0.459 acre-feet -- -- -- --

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

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

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

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

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

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

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

-- -- -- --

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

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

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

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

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

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

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

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

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

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

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

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

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

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

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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-- -- -- --

-- -- -- --

-- -- -- --
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-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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-- -- -- --

-- -- -- --

-- -- -- --

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.
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Example Zone Configuration (Retention Pond)

CVRPA3a NW Pond MHFD-Detention_v4-06 - 100yr.xlsm, Basin 4/17/2026, 10:11 AM



Outflow Hydrograph Workbook Filename:

  Project: COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2 Summary Stage-Area-Volume-Discharge Relationships

  Basin ID: Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 2 1 Inflow Hydrographs The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

Estimated Estimated Count_WQPlate = 1 0.14(diameter = 7/16 inch) The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program. The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage (ft) Volume (ac-ft) Outlet Type Count_VertOrifice1 = 1 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP Stage Area Area Volume Volume
Total

Outflow

Zone 1 (WQCV) 1.77 0.079 Orifice Plate Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 1 1 5yr, <72hr 0 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] [ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

Zone 2 (EURV) 3.70 0.154 Circular Orifice Count_Weir1 = 0 0.29(diameter = 5/8 inch) >5yr, <120hr 0 5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Z3 (100+1/2WQCV) 5.54 0.226 Weir (No Pipe) Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row 0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total (all zones) 0.459 Count_OutletPipe1 = 0 0.42(diameter = 3/4 inch) WQCV 179 0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.19

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 261 0:15:00 0.00 0.00 0.17 0.86 0.72 0.55 0.79 0.99 1.27

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft2
COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 371 0:20:00 0.00 0.00 1.20 2.34 2.13 1.49 1.83 2.35 2.97

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 421 0:25:00 0.00 0.00 2.58 5.65 5.08 3.32 4.11 5.68 7.28

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 400 Spillway Depth 0:30:00 0.00 0.00 2.89 6.17 5.47 7.72 9.55 12.80 15.55

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 Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 496 0.47 0:35:00 0.00 0.00 2.44 5.08 4.51 7.87 9.59 13.52 16.31

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 3.472E-03 ft2
WQ Plate Flow at 100yr depth = 0.14 0.97(diameter = 1-1/8 inches) 50 Year 520 0:40:00 0.00 0.00 2.01 4.07 3.63 7.03 8.52 11.84 14.25

Depth at top of Zone using Orifice Plate = 1.79 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 549 1 Z1_Boolean 0:45:00 0.00 0.00 1.55 3.20 2.91 5.71 6.92 10.00 12.02

Orifice Plate: Orifice Vertical Spacing = 3.00 inches Elliptical Slot Centroid = N/A feet n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 562 1 Z2_Boolean 0:50:00 0.00 0.00 1.25 2.65 2.35 4.77 5.77 8.24 9.92

Orifice Plate: Orifice Area per Row = 0.50 sq. inches (diameter = 13/16 inch) Elliptical Slot Area = N/A ft2
n*Cdo #1 = 1.45 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 0 Z3_Boolean 0:55:00 0.00 0.00 1.03 2.12 1.93 3.76 4.56 6.77 8.15

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) 1 Opening Message 1:00:00 0.00 0.00 0.83 1.68 1.57 3.01 3.66 5.67 6.83

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running 1:05:00 0.00 0.00 0.69 1.36 1.31 2.41 2.94 4.77 5.75

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest) n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4) 1:10:00 0.00 0.00 0.56 1.21 1.20 1.77 2.18 3.37 4.10

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional) n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2 1:15:00 0.00 0.00 0.49 1.09 1.17 1.45 1.80 2.60 3.18

Stage of Orifice Centroid (ft) 0.00 1.20 1.40 1.60 Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean 1:20:00 0.00 0.00 0.45 0.97 1.05 1.17 1.44 1.89 2.31

Orifice Area (sq. inches) 0.50 0.50 0.50 0.50 Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth 1:25:00 0.00 0.00 0.43 0.89 0.89 1.00 1.23 1.43 1.76

VertOrifice1 Q at 100yr depth = 0.05 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth 1:30:00 0.00 0.00 0.42 0.84 0.79 0.83 1.01 1.16 1.43

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional) VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 0 0 1 Freeboard 1:35:00 0.00 0.00 0.41 0.81 0.72 0.72 0.87 0.98 1.20

Stage of Orifice Centroid (ft) 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway 1:40:00 0.00 0.00 0.40 0.70 0.68 0.65 0.79 0.86 1.06

Orifice Area (sq. inches) Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length 1:45:00 0.00 0.00 0.40 0.63 0.65 0.61 0.73 0.80 0.98

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) FALSE Time Interval 1:50:00 0.00 0.00 0.40 0.58 0.62 0.59 0.70 0.77 0.95

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice CountA_4 (100yr Only) = 0 3.29(use rectangular openings) Button Visibility Boolean 1:55:00 0.00 0.00 0.33 0.55 0.59 0.58 0.68 0.76 0.93

Zone 2 Circular Not Selected Zone 2 Circular Not Selected COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain 2:00:00 0.00 0.00 0.28 0.51 0.53 0.57 0.67 0.76 0.93

Invert of Vertical Orifice = 1.77 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.01 N/A ft2
COUNTA_6 (EURV Weir Only)= 0 1 WQCV Plate 2:05:00 0.00 0.00 0.18 0.33 0.34 0.37 0.44 0.50 0.61

Depth at top of Zone using Vertical Orifice = 3.70 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.04 N/A feet 0 EURV-WQCV Plate 2:10:00 0.00 0.00 0.12 0.21 0.22 0.24 0.28 0.32 0.40

Vertical Orifice Diameter = 1.00 N/A inches Outlet1_Pulldown_Boolean 1 EURV-WQCV VertOriice 2:15:00 0.00 0.00 0.07 0.13 0.14 0.15 0.18 0.20 0.25

Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak 2:20:00 0.00 0.00 0.04 0.08 0.08 0.09 0.11 0.12 0.15

Outlet3_Pulldown_Boolean 0 Outlet Undetained 2:25:00 0.00 0.00 0.02 0.05 0.05 0.05 0.06 0.07 0.09

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 1 Weir Only 90% Qpeak 2:30:00 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.04

weir Zone 3 Weir Not Selected Zone 3 Weir Not Selected 0 Five Year Ratio Plate 2:35:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01

Overflow Weir Front Edge Height, Ho = 5.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = N/A N/A feet 0 Five Year Ratio VertOrifice 2:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Overflow Weir Bottom Length = 4.00 N/A feet Overflow Weir Slope Length = N/A N/A feet EURV_draintime_user 2:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Overflow Weir Side Slopes = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = N/A N/A 2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Horiz. Length of Weir Sides = N/A N/A feet Overflow Grate Open Area w/o Debris = N/A N/A ft2 2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = N/A N/A ft2 3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Debris Clogging % = 50% N/A % Spillway Options 3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Offset 3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate Overlapping 3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Not Selected Not Selected Not Selected Not Selected 3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Depth to Invert of Outlet Pipe = N/A N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = N/A N/A ft2 3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Circular Orifice Diameter = N/A N/A inches Outlet Orifice Centroid = N/A N/A feet 3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians 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

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway 3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway Invert Stage= 5.96 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.47 feet 3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway Crest Length = 10.00 feet Stage at Top of Freeboard = 7.43 feet 3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway End Slopes = 10.00 H:V Basin Area at Top of Freeboard = 0.24 acres 4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.63 acre-ft 4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway position relative to Overflow Weir = Offset 4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Max Ponding Depth of Target Storage Volume = 5.48 feet Discharge at Top of Freeboard = 65.76 cfs 4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Routed Hydrograph Results 4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year 4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

One-Hour Rainfall Depth (in) = N/A N/A 0.84 1.43 1.36 1.72 2.01 2.60 3.07 4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CUHP Runoff Volume (acre-ft) = 0.079 0.233 0.149 0.308 0.285 0.403 0.492 0.684 0.832 4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.149 0.308 0.285 0.403 0.492 0.684 0.832 4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 1.7 1.3 3.1 4.1 6.5 8.3 4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A 4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.45 0.34 0.81 1.10 1.72 2.19 4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Peak Inflow Q (cfs) = N/A N/A 2.9 6.2 5.5 7.9 9.6 13.5 16.3 5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Peak Outflow Q (cfs) = 0.1 0.1 0.1 0.2 0.2 0.2 1.3 5.7 8.7 5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.1 0.1 0.3 0.9 1.1 5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Structure Controlling Flow = Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A 5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A 5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Time to Drain 97% of Inflow Volume (hours) = 57 66 63 69 69 72 70 64 60 S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis 5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Time to Drain 99% of Inflow Volume (hours) = 62 75 70 80 79 84 84 80 78 minimum bound 0.00 0 0 5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Maximum Ponding Depth (ft) = 1.78 3.70 2.60 4.20 3.99 4.95 5.19 5.48 5.61 maximum bound 8.00 30,000 70 5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area at Maximum Ponding Depth (acres) = 0.06 0.10 0.08 0.11 0.11 0.13 0.14 0.14 0.15 5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Maximum Volume Stored (acre-ft) = 0.079 0.233 0.136 0.285 0.263 0.378 0.409 0.449 0.470 5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis 5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

minimum bound 6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

maximum bound

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S-A-V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).

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

CVR PA3A NW Pond

C+F/2

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage

Description

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

MHFD-Detention, Version 4.06 (July 2022)MHFD-Detention, Version 4.06 (July 2022)
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PONDING DEPTH [ft]

User Area [ft^2]

Interpolated Area [ft^2]

Summary Area [ft^2]

Volume [ft^3]

Summary Volume [ft^3]

Outflow [cfs]

Summary Outflow [cfs]

Example Zone Configuration (Retention Pond)

CVRPA3a NW Pond MHFD-Detention_v4-06 - 100yr.xlsm, Outlet Structure 4/17/2026, 10:11 AM



ELEV

Volume 

(ac-ft)

AVG END


TOTAL 

VOL.


(cu. ft.) Stage (ft)

AREA


(sq. ft.)

DEPTH


(ft)

AVG END


INC. VOL.


(cu. ft.)

6,444.00 0.000 0 0.00 1,306 N/A N/A

6,444.10 0.003 134 0.10 1,371 0.1 133.87

6,444.20 0.006 274 0.20 1,438 0.1 140.46

6,444.30 0.010 422 0.30 1,505 0.1 147.16

6,444.40 0.013 575 0.40 1,574 0.1 153.97

6,444.50 0.017 736 0.50 1,644 0.1 160.88

6,444.60 0.021 904 0.60 1,714 0.1 167.9

6,444.70 0.025 1079 0.70 1,786 0.1 175.01

6,444.80 0.029 1262 0.80 1,859 0.1 182.24

6,444.90 0.033 1451 0.90 1,933 0.1 189.57

6,445.00 0.038 1648 1.00 2,008 0.1 197.01

6,445.10 0.043 1853 1.10 2,084 0.1 204.56

6,445.20 0.047 2065 1.20 2,161 0.1 212.21

6,445.30 0.052 2285 1.30 2,239 0.1 219.98

6,445.40 0.058 2513 1.40 2,318 0.1 227.87

6,445.50 0.063 2749 1.50 2,399 0.1 235.88

6,445.60 0.069 2993 1.60 2,481 0.1 243.99

6,445.70 0.074 3245 1.70 2,564 0.1 252.23

6,445.80 0.080 3505 1.80 2,648 0.1 260.59 WQCV @ 1.79

6,445.90 0.087 3774 1.90 2,733 0.1 269.05

6,446.00 0.093 4052 2.00 2,818 0.1 277.58

6,446.10 0.100 4338 2.10 2,904 0.1 286.14

6,446.20 0.106 4633 2.20 2,992 0.1 294.79

6,446.30 0.113 4937 2.30 3,080 0.1 303.59

6,446.40 0.121 5249 2.40 3,170 0.1 312.52

6,446.50 0.128 5571 2.50 3,259 0.1 321.47

6,446.60 0.135 5901 2.60 3,348 0.1 330.38

6,446.70 0.143 6240 2.70 3,438 0.1 339.32

6,446.80 0.151 6589 2.80 3,529 0.1 348.35

6,446.90 0.159 6946 2.90 3,620 0.1 357.46

6,447.00 0.168 7313 3.00 3,713 0.1 366.64

6,447.10 0.177 7689 3.10 3,805 0.1 375.9

6,447.20 0.185 8074 3.20 3,900 0.1 385.25

6,447.30 0.194 8469 3.30 3,995 0.1 394.73

6,447.40 0.204 8873 3.40 4,091 0.1 404.3

6,447.50 0.213 9287 3.50 4,189 0.1 413.99

6,447.60 0.223 9711 3.60 4,287 0.1 423.81

6,447.70 0.233 10144 3.70 4,387 0.1 433.71 WQCV+EURV Target (@ 3.70)

6,447.80 0.243 10588 3.80 4,487 0.1 443.67

6,447.90 0.253 11042 3.90 4,588 0.1 453.72

6,448.00 0.264 11506 4.00 4,690 0.1 463.88

6,448.10 0.275 11980 4.10 4,793 0.1 474.14

6,448.20 0.286 12464 4.20 4,897 0.1 484.52

6,448.30 0.298 12959 4.30 5,003 0.1 495

6,448.40 0.309 13465 4.40 5,109 0.1 505.58

6,448.50 0.321 13981 4.50 5,217 0.1 516.28

6,448.60 0.333 14508 4.60 5,325 0.1 527.09

NW 100 Pond  - STAGE STORAGE TABLE



6,448.70 0.345 15046 4.70 5,435 0.1 538.01

6,448.80 0.358 15595 4.80 5,546 0.1 549.04

6,448.90 0.371 16155 4.90 5,658 0.1 560.18

6,449.00 0.384 16727 5.00 5,771 0.1 571.41 Top of plate & conc for 100yr weir

6,449.10 0.397 17310 5.10 5,884 0.1 582.73

6,449.20 0.411 17904 5.20 5,999 0.1 594.14

6,449.30 0.425 18509 5.30 6,115 0.1 605.66

6,449.40 0.439 19127 5.40 6,232 0.1 617.33

6,449.46 0.448 19503 5.46 6,305 0.06 376.11 100 yr @ 5.48

6,449.50 0.454 19756 5.50 6,351 0.04 253.12

6,449.60 0.468 20399 5.60 6,512 0.1 643.18 500yr @ 5.61

6,449.70 0.483 21054 5.70 6,594 0.1 655.31

6,449.80 0.499 21718 5.80 6,678 0.1 663.61

6,449.90 0.514 22390 5.90 6,765 0.1 672.18 Emg Spillway Stage @ 5.96 (6449.96)

6,450.00 0.530 23071 6.00 6,855 0.1 681.02 Back of outlet structure

6,450.10 0.546 23763 6.10 6,981 0.1 691.8 Inner edge of access road @ top of pond

6,450.20 0.562 24495 6.20 7,667 0.1 732.39

6,450.30 0.581 25300 6.30 8,428 0.1 804.73

6,450.40 0.601 26184 6.40 9,249 0.1 883.85

6,450.46 0.614 26763 6.46 10,035 0.06 578.53 Top of Bank, top of emg overflow

6,450.50 0.624 27175 6.50 10,571 0.04 412.12 Dummy elevation for MHFD Det sht



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Mar 9 2026

Trickle Channel in NW Pond

Rectangular
Bottom Width (ft) =  2.00
Total Depth (ft) =  0.50

Invert Elev (ft) =  100.00
Slope (%) =  0.50
N-Value =  0.130

Calculations
Compute by: Known Q
Known Q (cfs) =  0.13

Highlighted
Depth (ft) =  0.25
Q (cfs) =  0.130
Area (sqft) =  0.50
Velocity (ft/s) =  0.26
Wetted Perim (ft) =  2.50
Crit Depth, Yc (ft) =  0.06
Top Width (ft) =  2.00
EGL (ft) =  0.25

0 .5 1 1.5 2 2.5 3

Elev (ft) Depth (ft)
Section

99.75 -0.25

100.00 0.00

100.25 0.25

100.50 0.50

100.75 0.75

101.00 1.00

Reach (ft)



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB

Watershed Area = 8.57 acres

Watershed Length = 1,497 ft

Watershed Length to Centroid = 750 ft

Watershed Slope = 0.012 ft/ft

Watershed Imperviousness = 67.20% 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 = Castle Pines - City Office

Optional User Overrides

Water Quality Capture Volume (WQCV) = 0.188 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.558 acre-feet acre-feet

2-yr Runoff Volume (P1 = 0.84 in.) = 0.380 acre-feet inches

5-yr Runoff Volume (P1 = 1.43 in.) = 0.772 acre-feet 1.43 inches

10-yr Runoff Volume (P1 = 1.36 in.) = 0.715 acre-feet inches

25-yr Runoff Volume (P1 = 1.72 in.) = 1.001 acre-feet inches

50-yr Runoff Volume (P1 = 2.01 in.) = 1.217 acre-feet inches

100-yr Runoff Volume (P1 = 2.6 in.) = 1.681 acre-feet 2.60 inches

500-yr Runoff Volume (P1 = 3.07 in.) = 2.041 acre-feet inches

Approximate 2-yr Detention Volume = 0.355 acre-feet

Approximate 5-yr Detention Volume = 0.671 acre-feet

Approximate 10-yr Detention Volume = 0.626 acre-feet

Approximate 25-yr Detention Volume = 0.738 acre-feet

Approximate 50-yr Detention Volume = 0.788 acre-feet

Approximate 100-yr Detention Volume = 0.989 acre-feet

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) = 0.188 acre-feet

Zone 2 Volume (EURV - Zone 1) = 0.370 acre-feet

Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 0.525 acre-feet

Total Detention Basin Volume = 1.083 acre-feet

Initial Surcharge Volume (ISV) = 25 ft 3

Initial Surcharge Depth (ISD) = ft

Total Available Detention Depth (Htotal) = ft

Depth of Trickle Channel (HTC) = ft

Slope of Trickle Channel (STC) = ft/ft

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

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

Initial Surcharge Area (AISV) = ft 2

Surcharge Volume Length (LISV) = ft

Surcharge Volume Width (WISV) = ft

Depth of Basin Floor (HFLOOR) = ft

Length of Basin Floor (LFLOOR) = ft

Width of Basin Floor (WFLOOR) = ft

Area of Basin Floor (AFLOOR) = ft 2

Volume of Basin Floor (VFLOOR) = ft 3

Depth of Main Basin (HMAIN) = ft

Length of Main Basin (LMAIN) = ft

Width of Main Basin (WMAIN) = ft

Area of Main Basin (AMAIN) = ft 2

Volume of Main Basin (VMAIN) = ft 3

Calculated Total Basin Volume (Vtotal) = 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.

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)

CVR PA3A Basin A Directly to Pond 512

A

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

CVRPA3a Basin A to Pond 512 MHFD-Detention_v4-06.xlsm, Basin 4/16/2026, 1:31 PM



CVRPA3a Basin A to Pond 512 MHFD-Detention_v4-06.xlsm, Basin 4/16/2026, 1:31 PM



Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

CVRPA3a Basin A to Pond 512 MHFD-Detention_v4-06.xlsm, Basin 4/16/2026, 1:31 PM



CVRPA3a Basin A to Pond 512 MHFD-Detention_v4-06.xlsm, Basin 4/16/2026, 1:31 PM



0 User Defined Stage-Area Booleans for Message

0 Equal Stage-Area Inputs Watershed L:W

0 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 #N/A #N/A

#N/A Zone 1 (WQCV) #N/A #N/A

#N/A Zone 2 (EURV) #N/A #N/A

#N/A Z3 (100+1/2WQCV) #N/A #N/A

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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CVRPA3a Basin A to Pond 512 MHFD-Detention_v4-06.xlsm, Basin 4/16/2026, 1:31 PM



CVRPA3a Basin A to Pond 512 MHFD-Detention_v4-06.xlsm, Basin 4/16/2026, 1:31 PM
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CVRPA3a Basin A to Pond 512 MHFD-Detention_v4-06.xlsm, Basin 4/16/2026, 1:31 PM



CVRPA3a Basin A to Pond 512 MHFD-Detention_v4-06.xlsm, Basin 4/16/2026, 1:31 PM



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Saturday, May 30 2026

Basin A Emgc Overflow into Pond 512

Trapezoidal
Bottom Width (ft) =  10.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  0.50
Invert Elev (ft) =  6455.00
Slope (%) =  10.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  30.80

Highlighted
Depth (ft) =  0.40
Q (cfs) =  30.80
Area (sqft) =  4.64
Velocity (ft/s) =  6.64
Wetted Perim (ft) =  13.30
Crit Depth, Yc (ft) =  0.50
Top Width (ft) =  13.20
EGL (ft) =  1.09

0 2 4 6 8 10 12 14 16 18

Elev (ft) Depth (ft)
Section

6454.75 -0.25

6455.00 0.00

6455.25 0.25

6455.50 0.50

6455.75 0.75

6456.00 1.00

Reach (ft)



JJM Notes 20260416

Existing Pond 512 was designed with room for an additional 5.3 ac-ft for this site's use.  Historic Existing Today Proposed

There is plenty of room for 1.08 ac-ft (per MHFD Det) plus Basin D (1.1 ac) (rd on top of berm) Historic 112.0 cfs n/a n/a

Another 0.16 ac-ft needed for Basin D Pond 512 Release 0.0 cfs 95.0 cfs 97.0 cfs

Note that the entire 100 yr runoff volume is 1.62ac-ft, Basin D is about 0.2ac-ft Basin H-E 0.0 cfs 15.5 cfs 0.0 cfs

11.0+1.8=12.8 ac-ft occurs at 6447.3 with a discharge of 97 cfs - 2 cfs more than design of 95 cfs Basin E 0.0 cfs 0.0 cfs 5.4 cfs

It can be concluded that entire storm can be detained in Pond 512 Basin H-C 0.0 cfs 0.0 cfs 0.0 cfs

2cfs is less than the historic flow to Pond 512 from Basin H-E of 15.5 cfs Basin C 0.0 cfs 0.0 cfs 5.7 cfs

The historic flow at the release point of the pond is 112cfs, total proposed is 108.1cfs 112.0 cfs 110.5 cfs 108.1 cfs

Lots of volume to rework the stage storage discharge curves to reduce the peak outflow even further if necessary True Peak Flow 112.0 cfs 95.0 cfs 97.0 cfs

Road LP will be at 6448.9 which will become the new emergency overflow

CVRPA3a Basin A to Pond 512 MHFD-Detention_v4-06.xlsm Volume at 48.9 is about 17.8 ac-ft & 47.9 is 14.6 ac-ft  - plenty of room to work with

West Entry road reduces Pond 512 volume by about 0.2 ac-ft - negligible impact

Comparison of Major Storm Flows to pond 512 Outfall

Road LP is designed at 48.9 at ROW which is 0.9' above spillway design

Basin A 

needed 

volume per 

MHFD Det



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Jun 24 2026

Pond 512 Emg Overflow - one existing 36in pipe

Invert Elev Dn (ft) =  37.88
Pipe Length (ft) =  114.40
Slope (%) =  0.48
Invert Elev Up (ft) =  38.43
Rise (in) =  36.0
Shape =  Circular
Span (in) =  36.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  48.92
Top Width (ft) =  45.00
Crest Width (ft) =  115.00

Calculations
Qmin (cfs) =  250.00
Qmax (cfs) =  250.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  250.00
Qpipe (cfs) =  106.63
Qovertop (cfs) =  143.37
Veloc Dn (ft/s) =  15.13
Veloc Up (ft/s) =  15.09
HGL Dn (ft) =  40.84
HGL Up (ft) =  43.24
Hw Elev (ft) =  49.49
Hw/D (ft) =  3.69
Flow Regime =  Inlet Control

Jim
Text Box
Flow in existing 36" RCP at a headwater depth equal to 12" ponding at flowline at the road LP.  27 cfs in a proposed 18" pipe, 107 cfs in the existing 36" RCP, and 146 cfs overtopping the road for a total of 280 cfs.



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Jun 24 2026

Pond 512 Emg Overflow - one extra 18in pipe

Invert Elev Dn (ft) =  37.88
Pipe Length (ft) =  114.40
Slope (%) =  0.48
Invert Elev Up (ft) =  38.43
Rise (in) =  18.0
Shape =  Circular
Span (in) =  18.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  48.92
Top Width (ft) =  45.00
Crest Width (ft) =  115.00

Calculations
Qmin (cfs) =  30.00
Qmax (cfs) =  30.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  30.00
Qpipe (cfs) =  27.37
Qovertop (cfs) =  2.63
Veloc Dn (ft/s) =  15.49
Veloc Up (ft/s) =  15.49
HGL Dn (ft) =  39.38
HGL Up (ft) =  45.84
Hw Elev (ft) =  48.98
Hw/D (ft) =  7.03
Flow Regime =  Inlet Control

Jim
Text Box
This calculates the HW depth installing one extra 18" RCP.  27 cfs in this pipe, 107 cfs in the existing 36" RCP, and 146 cfs overtopping the road for a total of 280 cfs.
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Pond 512 Stage Storage Discharge Curve

D:\legacy\CVR\CVR14\Ponds\Drainage\Pond512-SSC.xlsx 2 of 2

Jim
Callout
Total Volume of 100 yr storm at about 48.5
(16.5 ac-ft)
ROW grade at LP is 48.92

Jim
Length Measurement
16'-6"

Jim
Length Measurement
8'-6"

Jim
Length Measurement
9'-6 1/2"

Jim
Callout
At 12" of ponding at FL, 49.49 volume of pond is about 20 ac-ft.
(this is likely close to the 500 yr volume)



Project:

Basin ID:

Depth Increment = 0.50 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 801 0.018

Selected BMP Type = EDB -- 0.50 -- -- -- 1,050 0.024 463 0.011 1 User Defined Stage-Area Booleans for Message

Watershed Area = 4.00 acres -- 1.00 -- -- -- 1,341 0.031 1,060 0.024 1 Equal Stage-Area Inputs Watershed L:W

Watershed Length = 500 ft -- 1.50 -- -- -- 1,621 0.037 1,801 0.041 1 CountA Watershed Lc:L

Watershed Length to Centroid = 250 ft WQCV @ 1.89 -- 2.00 -- -- -- 1,950 0.045 2,694 0.062 Watershed Slope

Watershed Slope = 0.040 ft/ft -- 2.50 -- -- -- 2,332 0.054 3,764 0.086 0 Calc_S_TC Booleans for CUHP

Watershed Imperviousness = 37.00% percent -- 3.00 -- -- -- 2,749 0.063 5,034 0.116 1 CUHP Inputs Complete

Percentage Hydrologic Soil Group A = 0.0% percent EURV+WQCV@3.33 -- 3.50 -- -- -- 3,182 0.073 6,517 0.150 H_FLOOR 1 CUHP Results Calculated

Percentage Hydrologic Soil Group B = 0.0% percent -- 4.00 -- -- -- 3,631 0.083 8,220 0.189

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- 4.50 -- -- -- 4,104 0.094 10,154 0.233 L_FLOOR_OTHER

Target WQCV Drain Time = 40.0 hours 100yr Weir@4.8 -- 5.00 -- -- -- 4,616 0.106 12,334 0.283

Location for 1-hr Rainfall Depths = Castle Pines - City Office 100yr Vol@5.36 -- 5.50 -- -- -- 5,177 0.119 14,782 0.339 0.00 ISV 0.00 ISV

500yr Vol@5.49 -- 6.00 -- -- -- 5,821 0.134 17,532 0.402 0.00 Floor 0.00 Floor

TopBank@6.36 -- 6.50 -- -- -- 11,677 0.268 21,906 0.503 1.90 Zone 1 (WQCV) 1.90 Zone 1 (WQCV)

Optional User Overrides -- -- -- -- 3.32 Zone 2 (EURV) 3.32 Zone 2 (EURV)

Water Quality Capture Volume (WQCV) = 0.057 acre-feet acre-feet -- -- -- -- 5.47 Z3 (100+1/2WQCV) 5.47 Z3 (100+1/2WQCV)

Excess Urban Runoff Volume (EURV) = 0.137 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.84 in.) = 0.086 acre-feet inches -- -- -- --

5-yr Runoff Volume (P1 = 1.43 in.) = 0.232 acre-feet 1.43 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.36 in.) = 0.206 acre-feet inches -- -- -- --

25-yr Runoff Volume (P1 = 1.72 in.) = 0.335 acre-feet inches -- -- -- --

50-yr Runoff Volume (P1 = 2.01 in.) = 0.427 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.6 in.) = 0.634 acre-feet 2.60 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.07 in.) = 0.790 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.084 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.180 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.168 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.206 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.223 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.306 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.057 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.079 acre-feet -- -- -- --

Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 0.198 acre-feet -- -- -- --

Total Detention Basin Volume = 0.335 acre-feet -- -- -- --

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

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

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

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

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

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

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

-- -- -- --

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

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

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

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

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

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

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

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

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

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

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

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

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

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

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.
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Example Zone Configuration (Retention Pond)

CVRPA3a NE Pond MHFD-Detention_v4-06.xlsm, Basin 4/17/2026, 10:20 AM



Outflow Hydrograph Workbook Filename:

  Project: COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2 Summary Stage-Area-Volume-Discharge Relationships

  Basin ID: Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 3 1 Inflow Hydrographs The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

Estimated Estimated Count_WQPlate = 1 0.14(diameter = 7/16 inch) The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program. The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage (ft) Volume (ac-ft) Outlet Type Count_VertOrifice1 = 1 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP Stage Area Area Volume Volume
Total

Outflow

Zone 1 (WQCV) 1.90 0.057 Orifice Plate Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 1 1 5yr, <72hr 0 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] [ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

Zone 2 (EURV) 3.32 0.079 Rectangular Orifice Count_Weir1 = 0 0.29(diameter = 5/8 inch) >5yr, <120hr 0 5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Z3 (100+1/2WQCV) 5.47 0.198 Weir (No Pipe) Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row 0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total (all zones) 0.335 Count_OutletPipe1 = 0 0.42(diameter = 3/4 inch) WQCV 190 0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.07

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 237 0:15:00 0.00 0.00 0.06 0.32 0.27 0.21 0.30 0.38 0.49

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2
COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 334 0:20:00 0.00 0.00 0.45 1.01 0.85 0.58 0.72 1.01 1.36

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 435 0:25:00 0.00 0.00 1.15 3.36 2.87 1.59 2.05 3.38 4.78

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 406 Spillway Depth 0:30:00 0.00 0.00 1.46 4.33 3.70 5.24 6.87 9.75 12.21

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 Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 499 0.46 0:35:00 0.00 0.00 1.34 3.91 3.35 6.06 7.71 11.33 13.96

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 2.778E-03 ft2
WQ Plate Flow at 100yr depth = 0.06 0.97(diameter = 1-1/8 inches) 50 Year 515 0:40:00 0.00 0.00 1.20 3.36 2.88 5.86 7.38 10.68 13.12

Depth at top of Zone using Orifice Plate = 1.80 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 537 1 Z1_Boolean 0:45:00 0.00 0.00 0.99 2.82 2.46 5.13 6.45 9.65 11.83

Orifice Plate: Orifice Vertical Spacing = 10.80 inches Elliptical Slot Centroid = N/A feet n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 550 1 Z2_Boolean 0:50:00 0.00 0.00 0.82 2.36 2.01 4.55 5.71 8.45 10.34

Orifice Plate: Orifice Area per Row = 0.40 sq. inches (diameter = 11/16 inch) Elliptical Slot Area = N/A ft2
n*Cdo #1 = 1.45 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 0 Z3_Boolean 0:55:00 0.00 0.00 0.69 1.94 1.68 3.69 4.64 7.12 8.73

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) 1 Opening Message 1:00:00 0.00 0.00 0.61 1.66 1.47 3.09 3.91 6.23 7.66

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running 1:05:00 0.00 0.00 0.54 1.44 1.30 2.66 3.39 5.60 6.90

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest) n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4) 1:10:00 0.00 0.00 0.45 1.23 1.14 2.16 2.78 4.47 5.52

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional) n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2 1:15:00 0.00 0.00 0.37 0.99 0.99 1.73 2.25 3.51 4.36

Stage of Orifice Centroid (ft) 0.00 0.90 Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean 1:20:00 0.00 0.00 0.30 0.76 0.79 1.30 1.68 2.51 3.12

Orifice Area (sq. inches) 0.40 0.40 Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth 1:25:00 0.00 0.00 0.26 0.63 0.63 0.94 1.22 1.74 2.18

VertOrifice1 Q at 100yr depth = 0.05 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth 1:30:00 0.00 0.00 0.23 0.56 0.53 0.70 0.91 1.27 1.60

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional) VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 0 0 1 Freeboard 1:35:00 0.00 0.00 0.22 0.52 0.47 0.55 0.72 0.98 1.24

Stage of Orifice Centroid (ft) 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway 1:40:00 0.00 0.00 0.21 0.45 0.43 0.46 0.60 0.79 1.00

Orifice Area (sq. inches) Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length 1:45:00 0.00 0.00 0.21 0.39 0.40 0.39 0.52 0.65 0.83

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) FALSE Time Interval 1:50:00 0.00 0.00 0.21 0.35 0.38 0.36 0.47 0.56 0.72

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice CountA_4 (100yr Only) = 0 3.29(use rectangular openings) Button Visibility Boolean 1:55:00 0.00 0.00 0.18 0.32 0.35 0.33 0.43 0.50 0.64

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain 2:00:00 0.00 0.00 0.16 0.29 0.31 0.31 0.40 0.46 0.59

Invert of Vertical Orifice = 1.90 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.01 N/A ft2
COUNTA_6 (EURV Weir Only)= 0 1 WQCV Plate 2:05:00 0.00 0.00 0.12 0.21 0.22 0.23 0.29 0.33 0.43

Depth at top of Zone using Vertical Orifice = 3.32 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.08 N/A feet 0 EURV-WQCV Plate 2:10:00 0.00 0.00 0.09 0.15 0.16 0.16 0.21 0.24 0.31

Vertical Orifice Height = 2.00 N/A inches Outlet1_Pulldown_Boolean 1 EURV-WQCV VertOriice 2:15:00 0.00 0.00 0.06 0.11 0.11 0.12 0.15 0.17 0.22

Vertical Orifice Width = 0.38 inches Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak 2:20:00 0.00 0.00 0.04 0.08 0.08 0.08 0.11 0.12 0.16

Outlet3_Pulldown_Boolean 0 Outlet Undetained 2:25:00 0.00 0.00 0.03 0.05 0.06 0.06 0.07 0.08 0.11

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 1 Weir Only 90% Qpeak 2:30:00 0.00 0.00 0.02 0.03 0.04 0.04 0.05 0.06 0.07

weir Zone 3 Weir Not Selected Zone 3 Weir Not Selected 0 Five Year Ratio Plate 2:35:00 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.04 0.05

Overflow Weir Front Edge Height, Ho = 4.80 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = N/A N/A feet 0 Five Year Ratio VertOrifice 2:40:00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.03

Overflow Weir Bottom Length = 4.00 N/A feet Overflow Weir Slope Length = N/A N/A feet EURV_draintime_user 2:45:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01

Overflow Weir Side Slopes = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = N/A N/A 2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Horiz. Length of Weir Sides = N/A N/A feet Overflow Grate Open Area w/o Debris = N/A N/A ft2 2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = N/A N/A ft2 3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Debris Clogging % = 50% N/A % Spillway Options 3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Offset 3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate Overlapping 3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Not Selected Not Selected Not Selected Not Selected 3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Depth to Invert of Outlet Pipe = N/A N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = N/A N/A ft2 3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Circular Orifice Diameter = N/A N/A inches Outlet Orifice Centroid = N/A N/A feet 3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians 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

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway 3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway Invert Stage= 5.86 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.46 feet 3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway Crest Length = 10.00 feet Stage at Top of Freeboard = 7.28 feet 3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.27 acres 4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Freeboard above Max Water Surface = 0.96 feet Basin Volume at Top of Freeboard = 0.50 acre-ft 4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway position relative to Overflow Weir = Offset 4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Max Ponding Depth of Target Storage Volume = 5.36 feet Discharge at Top of Freeboard = 81.40 cfs 4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Routed Hydrograph Results 4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year 4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

One-Hour Rainfall Depth (in) = N/A N/A 0.84 1.43 1.36 1.72 2.01 2.60 3.07 4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CUHP Runoff Volume (acre-ft) = 0.057 0.137 0.086 0.232 0.206 0.335 0.427 0.634 0.790 4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.086 0.232 0.206 0.335 0.427 0.634 0.790 4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 1.9 1.5 3.5 4.8 7.5 9.5 4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A 3.7 19.3 4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.93 0.37 0.88 1.19 4.83 2.37 4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Peak Inflow Q (cfs) = N/A N/A 1.5 4.3 3.7 6.1 7.7 11.3 14.0 5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Peak Outflow Q (cfs) = 0.0 0.1 0.1 0.1 0.1 1.2 3.1 7.5 10.7 5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.0 0.1 0.3 0.6 0.4 1.1 5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Structure Controlling Flow = Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A 5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A 5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Time to Drain 97% of Inflow Volume (hours) = 45 57 52 66 64 68 64 58 54 S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis 5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Time to Drain 99% of Inflow Volume (hours) = 50 64 57 75 72 79 77 73 71 minimum bound 0.00 0 0 5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Maximum Ponding Depth (ft) = 1.89 3.33 2.36 4.34 4.05 4.98 5.14 5.36 5.49 maximum bound 8.00 30,000 90 5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Area at Maximum Ponding Depth (acres) = 0.04 0.07 0.05 0.09 0.08 0.11 0.11 0.12 0.12 5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Maximum Volume Stored (acre-ft) = 0.057 0.137 0.079 0.217 0.193 0.281 0.297 0.323 0.337 5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis 5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

minimum bound 6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

maximum bound

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

Stage - Storage

Description

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S-A-V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).
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ELEV Vol (ac-ft)

AVG END


TOTAL 

VOL.


(cu. ft.) Stage (ft)

AREA


(sq. ft.)

DEPTH


(ft)

AVG END


INC. VOL.


(cu. ft.)

6,439.00 0.000 0 0.00 801 N/A N/A

6,439.10 0.002 82 0.10 841 0.1 82

6,439.20 0.004 168 0.20 886 0.1 86

6,439.30 0.006 260 0.30 935 0.1 91

6,439.40 0.008 356 0.40 991 0.1 96

6,439.50 0.011 458 0.50 1050 0.1 102

6,439.60 0.013 566 0.60 1109 0.1 108

6,439.70 0.016 680 0.70 1167 0.1 114

6,439.80 0.018 799 0.80 1226 0.1 120

6,439.90 0.021 925 0.90 1284 0.1 125

6,440.00 0.024 1056 1.00 1341 0.1 131

6,440.10 0.027 1193 1.10 1396 0.1 137

6,440.20 0.031 1335 1.20 1451 0.1 142

6,440.30 0.034 1483 1.30 1507 0.1 148

6,440.40 0.038 1637 1.40 1564 0.1 154

6,440.50 0.041 1796 1.50 1621 0.1 159

6,440.60 0.045 1961 1.60 1680 0.1 165

6,440.70 0.049 2132 1.70 1742 0.1 171

6,440.80 0.053 2310 1.80 1807 0.1 177

6,440.90 0.057 2494 1.90 1875 0.1 184 WQCV @ 1.89

6,441.00 0.062 2685 2.00 1950 0.1 191

6,441.10 0.066 2884 2.10 2027 0.1 199

6,441.20 0.071 3090 2.20 2103 0.1 207

6,441.30 0.076 3304 2.30 2179 0.1 214

6,441.40 0.081 3526 2.40 2254 0.1 222

6,441.50 0.086 3755 2.50 2332 0.1 229

6,441.60 0.092 3993 2.60 2415 0.1 237

6,441.70 0.097 4238 2.70 2500 0.1 246

6,441.80 0.103 4493 2.80 2582 0.1 254

6,441.90 0.109 4755 2.90 2665 0.1 262

6,442.00 0.115 5026 3.00 2749 0.1 271

6,442.10 0.122 5305 3.10 2833 0.1 279

6,442.20 0.128 5592 3.20 2919 0.1 288

6,442.30 0.135 5888 3.30 3005 0.1 296 EURV Volume at 3.33

6,442.40 0.142 6193 3.40 3093 0.1 305

6,442.50 0.149 6507 3.50 3182 0.1 314

6,442.60 0.157 6830 3.60 3271 0.1 323

6,442.70 0.164 7161 3.70 3360 0.1 332

6,442.80 0.172 7502 3.80 3450 0.1 341

6,442.90 0.180 7851 3.90 3540 0.1 349

6,443.00 0.188 8210 4.00 3631 0.1 359

6,443.10 0.197 8578 4.10 3723 0.1 368

6,443.20 0.206 8955 4.20 3815 0.1 377

6,443.30 0.214 9341 4.30 3910 0.1 386

NE Pond STAGE STORAGE TABLE



6,443.40 0.224 9737 4.40 4006 0.1 396

6,443.50 0.233 10142 4.50 4104 0.1 406

6,443.60 0.242 10557 4.60 4203 0.1 415

6,443.70 0.252 10983 4.70 4304 0.1 425

6,443.80 0.262 11418 4.80 4406 0.1 435 Top of plate/conc bot of 100yr weir

6,443.90 0.272 11864 4.90 4510 0.1 446

6,444.00 0.283 12320 5.00 4616 0.1 456

6,444.10 0.294 12787 5.10 4723 0.1 467

6,444.20 0.305 13265 5.20 4833 0.1 478

6,444.30 0.316 13754 5.30 4946 0.1 489

6,444.36 0.323 14052 5.36 5000 0.06 298 Max Ponding Depth (100yr @5.36)

6,444.40 0.327 14254 5.40 5060 0.1 500

6,444.50 0.339 14766 5.50 5177 0.1 512 500yr @ 5.49

6,444.60 0.351 15290 5.60 5296 0.1 524

6,444.70 0.363 15826 5.70 5419 0.1 536

6,444.80 0.376 16374 5.80 5544 0.1 548 Top of box @ 5.80

6,444.90 0.389 16934 5.90 5670 0.1 561 Spillway Invert @ 5.86

6,445.00 0.402 17509 6.00 5821 0.1 575

6,445.10 0.416 18142 6.10 6849 0.1 633

6,445.20 0.433 18882 6.20 7947 0.1 740

6,445.30 0.453 19735 6.30 9115 0.1 853

6,445.36 0.466 20305 6.36 9883 0.06 570 Top of Berm

6,445.50 6.50 11677 Extrapolation for UD Detention



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, May 29 2026

NE Pond Emergency Overflow

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  18.00
Total Depth (ft) =  0.50
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  3.10
Compute by: Known Q
Known Q (cfs) =  17.10

Highlighted
Depth (ft) =  0.44
Q (cfs) =  17.10
Area (sqft) =  8.69
Velocity (ft/s) =  1.97
Top Width (ft) =  21.52

0 5 10 15 20 25 30 35

Depth (ft) Depth (ft)NE Pond Emergency Overflow

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

Length (ft)
Weir W.S.

Jim
Text Box
Note: This calculation is for the emergency overflow at the SE corner of Pond NW.



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

Project: CVR 14 Amendment 1
Inlet ID: NE Pnd Emgc in Loon Ln

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 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 = 0.037 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 4.9 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 3.84 3.84 inches
Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline (y + a) d = 5.35 5.35 inches
Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 14.0 14.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.372 0.372
Discharge outside the Gutter Section, carried in Section TX QX = 15.1 15.1 cfs
Discharge within the Gutter Section (QT - QX - QBACK) QW = 9.0 9.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 1.3 1.3 cfs
Maximum Flow Based On Allowable Spread QT = 25.5 25.5 cfs
Flow Velocity within the Gutter Section V = 12.4 12.4 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 5.5 5.5

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 10.4 14.1 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 8.4 12.1 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.560 0.421
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 3.8 10.3 cfs
Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 3.8 10.3 cfs
Discharge within the Gutter Section (Qd - QX) QW = 4.9 7.5 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.5 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 8.7 18.2 cfs
Average Flow Velocity Within the Gutter Section V = 9.8 11.5 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 3.3 4.7
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = 1.00 1.00
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = 8.7 18.2 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = 4.00 4.90 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = 0.00 0.00 inches

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 8.7 18.2 cfs

Major storm max. allowable capacity GOOD - greater than the design peak flow of 17.10 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 6.00 (August 2025)

MHFD-Inlet_v6.00_Emgc-LoonLn.xlsm, NE Pnd Emgc in Loon Ln 6/8/2026, 11:04 AM



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jun 19 2026

NE Pond Emergency Overflow in CVR15 at East End of Loon Cir

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  20.00
Total Depth (ft) =  1.00
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  3.10
Compute by: Known Q
Known Q (cfs) =  31.30

Highlighted
Depth (ft) =  0.60
Q (cfs) =  31.30
Area (sqft) =  13.44
Velocity (ft/s) =  2.33
Top Width (ft) =  24.80

0 5 10 15 20 25 30 35 40

Depth (ft) Depth (ft)NE Pond Emergency Overflow in CVR15 at East End of Loon Cir

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

1.50 1.50

2.00 2.00

Length (ft)
Weir W.S.

Jim
Text Box
Tract throat opening is 25.6'

Jim
Text Box
17.1cfs from NE Pond, 14.2cfs from Basin B in CVR14.
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March 2016 FIRM 
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(S EE M AP INDEX  FOR  FIR M  PANEL  L AY OUT)

Federal  Emergency  Management Agency

FLOOD INSURANCE RATE MAP
FIRM

Notice to User:  The  Map  Number  shown  below
should  be  used   when  placing  m ap  orders;  the
Community  Number    shown  above  should  be
used  on  insurance   applications  for  the  subject 
com m unity.
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R efer to M ap R epositories list on M ap Index

EFFECTIV E DATE OF COUNTY W IDE
FL OOD INS UR ANCE R ATE M AP

EFFECTIV E DATE(S ) OF R EV IS ION(S ) TO THIS  PANEL

For com m unity m ap revision history prior to countywide m apping, refer to the Com m unity
M ap History table located in the Flood Insurance S tudy report for this jurisdiction.
To determ ine if flood insurance is available in this com m unity, contact your insurance agent
or call the National Flood Insurance Program  at 1-800-638-6620.

MAP NUMBER
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NOTES TO USERS
This m ap is for use in adm inistering the National Flood Insurance Program . It does
not necessarily identify all areas subject to flooding, particularly from  local drainage
sources of sm all size.  The community map repository should be consulted for
possible updated or additional flood hazard inform ation.
To obtain m ore detailed inform ation in areas where Base Flood Elevations (BFEs)
and/or floodways have been determ ined, users are encouraged to consult the Flood
Profiles and Floodway Data and/or S um m ary of S tillwater Elevations tables shown on
this FIR M .  Users should be aware that BFEs shown on the FIR M  represent rounded
whole-foot elevations.  These BFEs are intended for flood insurance rating purposes
only and should not be used as the sole source of flood elevation inform ation.
Accordingly, flood elevation data presented in the Flood Profiles and Floodway Data
and/or S um m ary of S tillwater Elevations tables should be utilized in conjunction with
the FIR M  for purposes of construction and/or floodplain m anagem ent.
Boundaries of the floodways were com puted at cross sections and interpolated
between cross sections.  The floodways were based on hydraulic considerations with
regard to requirem ents of the National Flood Insurance Program .  Floodway widths
and other pertinent floodway data are provided in the Floodway Data table shown on
this FIR M .
The projection used in the preparation of this m ap was Universal Transverse
M ercator (UTM ) zone 13.  The horizontal datum was NAD 83, GR S  1980
spheroid.  Differences in datum , spheroid, projection or UTM  zones used in the
production of FIR M s for adjacent jurisdictions m ay result in slight positional
differences in m ap features across jurisdiction boundaries.  These differences do not
affect the accuracy of this FIR M .
Flood elevations on this m ap are referenced to the North Am erican V ertical Datum  of
1988.  These flood elevations m ust be com pared to structure and ground elevations
referenced to the sam e vertical datum.  For inform ation regarding conversion
between the National Geodetic V ertical Datum  of 1929 and the North Am erican
V ertical Datum  of 1988, visit the National Geodetic S urvey website at
http://www.ngs.noaa.gov or contact the National Geodetic S urvey at the following
address:
NGS  Inform ation S ervices
NOAA, N/NGS 12
National Geodetic S urvey
S S M C-3, #9202
1315 East-W est Highway
S ilver S pring, M aryland 20910-3282
(301) 713-3242
To obtain current elevation, description, and/or location inform ation for bench marks
shown on this m ap, please contact the Inform ation S ervices Branch of the National
Geodetic S urvey at (301) 713- 3242, or visit its website at http://www.ngs.noaa.gov.
Base  map  inform ation  shown  on  this  FIR M   was derived  from   U.S .  Geological
S urvey  Digital  Orthophoto  Q uadrangles  produced  at  a  scale  of  1:12,000  from
photography  dated  1998  or  later.
The profile baselines depicted on this m ap represent the hydraulic m odeling baselines 
that m atch the flood profiles in the FIS  report.  As a result of im proved topographic data, 
the profile baseline, in som e cases, m ay deviate significantly from  the channel 
centerline or appear outside the S FHA.
Based  on  updated  topographic  inform ation, this  m ap reflects  m ore  detailed and
up-to-date stream  channel   configurations   and  floodplain  delineations than
those  shown  on  the previous  FIR M   for  this  jurisdiction.  As  a  result, the  Flood
Profiles  and   Floodway  Data   tables  for  m ultiple stream s  in  the  Flood
Insurance  S tudy  R eport (which  contains  authoritative hydraulic  data) m ay reflect
stream  channel  distances that  differ from   what is  shown  on  the  m ap.  Also,  the 
road  to  floodplain  relationships  for  unrevised  stream s  m ay  differ  from   what  is
shown on previous m aps.
Corporate limits shown on this m ap are based on the best data available at the tim e
of publication.  Because changes due to annexations or de-annexations m ay have
occurred after this m ap was published, m ap users should contact appropriate
com m unity officials to verify current corporate lim it locations.
Please refer to the separately printed Map Index for an overview m ap of the
county showing the layout of m ap panels; com m unity m ap repository addresses;
and a L isting of Com m unities table containing National Flood Insurance Program
dates for each com m unity as well as a listing of the panels on which each com m unity
is located.
For inform ation on available products associated with this FIR M  visit the Map
Service Center (MSC) website at http://m sc.fem a.gov. Available products m ay
include previously issued L etters of M ap Change, a Flood Insurance S tudy R eport,
and/or digital versions of this m ap. M any of these products can be ordered or
obtained directly from  the M S C website.
If you have questions about this map, how to order products, or the National
Flood Insurance Program  in general, please call the FEMA Map Information
eXchange (FMIX) at 1-877-FEMA-MAP (1-877-336-2627) or visit the FEM A
website at http://www.fem a.gov/business/nfip.

                                    NOTICE TO M AP US ER S
                  FEM A m aintains inform ation about m ap features, such
                  as street locations and nam es, in or near designated
                  flood hazard areas.  R equests to revise inform ation in
                  or near designated flood hazard areas m ay be
                  provided to FEM A during the com m unity review period
                  or at the final Consultation Coordination Officer's
                  m eeting.  Approved requests for changes will be
                  shown on the final printed FIR M .

Floodway boundary
Zone D boundary

1% Annual Chance Floodplain Boundary
0.2% Annual Chance Floodplain Boundary

*Referenced to the North American Vertical Datum of 1988
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! ! ! ! ! ! ! ! ! ! ! ! !

LEGEND
SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO
INUNDATION  BY  THE  1% ANNUAL  CHANCE  FLOOD

ZONE A
ZONE AE
ZONE AH

ZONE AO

ZONE AR

ZONE A99

ZONE V

ZONE VE

ZONE X

FLOODWAY AREAS IN ZONE AE

OTHER FLOOD AREAS

OTHER AREAS
ZONE X
ZONE D

The 1% annual chance flood (100-year flood), also  known as the  base flood, is the flood that has
a 1% chance of being equaled or exceeded in  any given year.  The Special Flood Hazard Area is
the area subject to flooding by the 1% annual chance flood.  Areas of Special Flood Hazard
include Zones A, AE, AH, AO, AR, A99, V, and VE.  The Base Flood Elevation is the water-surface
elevation of the 1% annual chance flood.

No Base Flood Elevations determined.
Base Flood Elevations determined.
Flood depths of 1 to 3 feet (usually areas of ponding);  Base Flood Elevations
determined.
Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);  average
depths determined. For areas of alluvial fan flooding, velocities also determined.

Special Flood Hazard Areas formerly protected from the 1% annual chance
flood by a flood control system that was subsequently decertified.  Zone
AR indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood.
Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Elevations determined.
Coastal flood zone with velocity hazard (wave action);  no Base Flood Elevations
determined.
Coastal flood zone with velocity hazard (wave action);  Base Flood Elevations
determined.

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free of
encroachment so that the 1% annual chance flood can  be carried without substantial increases in
flood heights.

Areas of 0.2% annual chance flood;  areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than 1 square
mile; and areas protected by levees from 1% annual chance flood.

Areas determined to be outside the 0.2% annual chance floodplain.
Areas in which flood hazards are undetermined, but possible.

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

CBRS and OPA boundary
Boundary dividing Special Flood Hazard Area Zones and boundary 
dividing Special Flood Hazard Areas of different Base Flood Elevations, 
flood depths, or flood velocities.

Base Flood Elevation value where uniform within zone;  elevation in
feet*

Cross section line

Transect line
Geographic coordinates referenced to the North American Datum of
1983 (NAD 83) Western Hemisphere
1000-meter Universal Transverse Mercator grid values, zone 134989000m  N

Bench mark (see explanation in Notes to Users section of this FIRM
panel)
River Mile

Base Flood Elevation line and value;  elevation in feet*

COASTAL BARRIER RESOURCES SYSTEM (CBRS)  AREAS

OTHERWISE PROTECTED AREAS (OPAs)

513
(EL  987)

45° 02’ 08”,  93° 02’ 12”

DX 5510

M 1.5

A A
23 23

James
Polygon

James
Callout
CVR14 Amd 1 Site

James
Text Box
March 16, 2016

James
Distance Measurement
JJM
1249.99 ft

James
Distance Measurement
58.76 ft
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CALC. BY: JJM MINIMUM DETENTION VOLUMES

CHKED BY: JJM Using Simplified Formula Method (V=kA)

100YR 10 yr WQCV Total Min
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10 
YEAR

100 YEAR 10 YEAR 100 YEAR 10 YEAR (x1.0) 100 YEAR + 
WQCV

B North End of PA3 trib NE 3.4 acres C 1.00 cfs/ac 0.30 cfs/ac 57 0.0914 0.0523 0.31 ac-ft 0.18 ac-ft 3.4 cfs 1.0 cfs 0.23 inch 0.065 ac-ft 0.38 ac-ft
3.4 acres

Map Symbol Soil Series Soil Type Site Impact 2839 cf WQCV only
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North East water quality pond, WQCV calculation and Outlet Structure Design 

Based on the UDFCD stormwater criteria Volume III, the WQCV volume and orifice plate opening for 
the North-East water quality pond can be calculated, and presented as follows: 

Given: Tributary area of sub-basin B=3.5 acres, impervious rate=57%, and allow drains time is set to be 
40 hrs. 
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For a 40 hr. drain time and a WQCV depth of 0.23 inch, the total volume can be calculated as: 

   

The tributary area is 3.4 acres, therefore the total volume = 0.23/12*3.4*43560=2839cu‐ft.   

With a 40 hour drain time, the control flow rate is approximately 0.0197cfs. The orifice opening area can 
be determined by orifice equation. 

   

In which A=orifice opening area, h=ponding depth, and Cd is the orifice coefficient which set to be 0.65 
in the general case condition.  

With the average orifice depth is approximately 1.5 ft. (the total depth is approximately 3 ft.), the orifice 
opening area should be 0.44 sq.‐inch. The suggested opening should be single orifice diameter of 
0.75inch, located at bottom of the orifice plate. 
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Phase II Drainage Report Checklist 

Castle Rock Water 
175 Kellogg Court, Castle Rock CO 80109 

720-733-6000

The Phase II Drainage Report must be in conformance with the latest Town of Castle Rock Storm Drain
age Design and Technical Criteria Manual available on the Town’s website. 

The Phase II Drainage Report must be signed and sealed by a Professional Engineer licensed in the 
State of Colorado. The purpose of the Phase II Drainage Report is to identify and refine conceptual storm-  
water management solutions to the challenges that may be present or occur on-site and off-site.

The preparer should contact and work with the Town Stormwater Engineering Staff regarding any design,
master planning and existing system questions (720-733-6000). The following outline sets forth the re-  
quired minimum content to be provided in the Phase II Drainage Report that shall be submitted with the
Planned Development Plan or Straight Zoning documents. A copy of this checklist must be submitted
with the Phase II Drainage Report. 

Please see Chapter 4 of the Town of Castle Rock Storm Drainage Design and Technical Criteria Manual
for additional details and information. Please check off the following items to assure your report is com-  
plete. Appropriate notations shall be provided with the checklist. For example, if a specific item is not ad-  
dressed or not applicable, an explanation needs to be provided. 

I.  COVER SHEET

A.  Name of Project, including legal name of development

B.  Address

C.  Owner

D.  Developer

E.  Engineer

F.  Submittal date and revision dates as applicable

II.  GENERAL LOCATION AND DESCRIPTION

A.  Site Location

B.  Description of Property and Land Use

III.  DRAINAGE BASIN AND SUB-BASINS

A.  Major Drainage Basins

B.  Minor Drainage Basins

IV.  DRAINAGE DESIGN CRITERIA

A.  Regulations

B.  Drainage Studies, Master Plans, Site Constraints

C.  Hydrology

D.  Hydraulics

E.  Water Quality Enhancement

Achieving the Community Vision through Excellence, Dedication and Service

mpastore
Typewritten Text



 

 

Phase II Drainage Report Checklist 

Included N/A 

V.  STORMWATER MANAGEMENT FACILITY DESIGN

A.  Stormwater Conveyance Facilities

B.  Stormwater Storage Facilities

C.  Water Quality Enhancement Best Management Practices

D.  Floodplain Modification

E.  Additional Permitting Requirements

F.  General

VI.  CONCLUSIONS

A.  Compliance with Standards

B.  Variances

C.  Drainage Concept

VII.  REFERENCES

VIII.  APPENDICES

A.  Hydrologic Computations

B.  Hydraulic Computations (If known at this time—not required)

C.  Water Quality Enhancement Best Management Practices

D.  Referenced Information

OVERALL DRAINAGE PLAN (IN POCKET)

DETAILED DRAINAGE PLANS (IN POCKET)

Notes/Comments: 
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The purpose of this worksheet is to document conformance with the Town of Castle Rock’s MS4 
permit with regard to permanent water quality on land disturbance projects. 

 

Project Name     

Project Owner     

Project Location     

ToCR Project Number    

Total Site Area   acres 

Total Size of Common Plan of Development ____________________ acres 

Check all that apply: 

 Project within Plum Creek Basin 

 Project within Cherry Creek Basin 

Estimated construction completion date _______________________ 
 

 
 

1. The water quality control measure(s) for applicable development sites shall meet one of the following base 
design standards as per the SDDTCM Section 14.4. Please select all design standards that were applied to meet 
conformance with the MS4 on this site. 

 WQCV standard  
 Pollutant removal standard  
 Runoff reduction standard  
 Applicable site draining to regional WQVC control measure (accepts drainage prior to 

discharging to WOTS) 
 Applicable site draining to regional WQVC control facility (with receiving pervious 

area control measure upstream of WOTS)  
 Constrained redevelopment sites standard 

• Imperviousness of existing site ________/________(Imp. Ac/Site Ac) =____% 
• Variance required TCV No. ______________ 

 Existing control measure with WQCV per previous criteria standards   
• Reference Construction Permit No. _________________ 

 Cherry Creek Basin only, choose one:   Tier 1  Tier 2  Tier 3  
 No control measures provided (See Permanent WQ Worksheet for applicability)  



Summary of Water Quality 
Conformance to MS4 Permit 
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2. Was an exclusion to water quality applied as per SDDTCM Section 13.1.5?    Yes   No 
i. If yes, please select all that apply, provide total excluded impervious area(s) and submit variance, as 

applicable:  TCV No. __________________ 
 Pavement management site  

Excluded impervious area:  _______________ acres 
 Excluded roadway redevelopment  

Excluded impervious area:  _______________ acres 
 Excluded existing roadway areas  

Excluded impervious area:  _______________ acres 
 Above ground and below ground utilities  
 Large lot single family home  
 Non-residential and non-commercial infiltration  

Excluded impervious area:  _______________ acres 
 Land disturbance for land to remain undeveloped  

Excluded impervious area:  _______________ acres 
 Stream Stabilization Sites  

Excluded impervious area:  _______________ acres 
 Trails  

Excluded impervious area:  _______________ acres 
 Oil and Gas Exploration  

 
3. For Development and Redevelopment sites, following any exclusions claimed above, was any portion of the 

site excluded up to 20% of the site and not to exceed one acre?  Yes   No   
If yes, complete the following:  

Excluded area:  _______________ acres 
Total Site area: _______________ acres, _______ % site excluded 
 

4. For Constrained sites, was any portion of the site excluded up to 50% of the site and not to exceed 50% of the 
impervious area?  Yes   No   
If yes, complete the following:  

Excluded area:  _______________ acres 
Excluded impervious area: _______________ acres  
Total Site area: _______________ acres, _______ % site excluded 
Total Impervious area: ______________ acres, ______ % impervious excluded 
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