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GENERAL LOCATION AND DESCRIPTION

This report presents the Gunnison Rising Master Drainage Study. The design and analysis of
this site has been performed in accordance with the City of Gunnison Stormwater Management
Manual, Draft August 2012 edition (STANDARDS) and Urban Drainage and Flood Control
District, Urban Storm Drainage Criteria Manual, Volumes 1, 2, & 3, June 2001. Drawings,
tables, and design calculations are included in the appendix of this report.

Site Location

The site is located east of the City of Gunnison, Colorado. The site spans Highway 50 and is
located on both the south and north sides of the highway. On the north side of the highway is
where the majority of the project is located with the western edge of the project abutting
Western State Colorado University, the east side of the project abuts the Cemetery, Tomichi
Heights subdivision, a residential development and the south side is bounded by Highway 50.
The south portion of the project is bounded by Highway 50 to the north, the airport to the west
and bounded to the south by Colorado Parks and Wildlife property and Tomichi Creek. A
Vicinity map is located in the Appendix.

Description of Property

The site is approximately 633 acres in size. The topography for the site generally slopes
southerly at slopes ranging from 1% to 40%. The soils within the site are sandy loam in nature
and fall into Hydrologic Soil Groups A, B and C per mapping information from the Natural
Resources Conservation Service (NRCS). The Duffson-Spring Creek (DsE) stony loams with
5% to 40% slopes, is classified by the City of Gunnison as Hydrologic Soil Group D. To meet
City requirements for design of storm drainage facilities, the DsE soils within design basins are
considered to be Hydrologic Group D soils. Therefore, the majority of the soils are made of Type
C & D soils. The vegetation is native grasses and weeds. The site is broken into three sections;
section one is from the Cemetery irrigation ditch to the north property line, section two is from
the irrigation ditch south to Highway 50 and section three is from Highway 50 south to Tomichi
Creek.

The site north of Highway 50 is located in a portion of Sections 30 and 31, Township 50 North,
Range 1 East. The site south of Highway 50 is located in a portion of Sections 5 and 6,
Township 49 North, Range 1 East and Section 1, Township 49 North, Range 1 West. The
majority of the site is located outside the 100yr floodplain as indicated on the Flood Insurance
Rate Map Community-Panel Numbers 0800780755 B and 0800780615 B, dated September 29,
1989, for Gunnison County, Colorado (see Appendix for FIRM maps). These maps will be
replaced on May 16, 2013 with the following New City FIRM Panel Numbers: 1262 of 1975,
1264 of 1975, 1266-1268 of 1975; and the new Flood Insurance Study Gunnison County,
Colorado and Incorporated Areas will be released on May 16, 2013.

On the north portion of the site is “The Gunnison and Tomichi Valleys Ditch Association’s
Irrigating and Supply Ditch”, otherwise known as the Cemetery Ditch. This ditch runs west to
east through the property. It is unclear if the ditch historically outfalls south of the highway and
at what location. A portion of the ditch, or a lateral turns south through the cemetery. Tomichi
Creek runs parallel to the southern parcel on the south side of the project.

The project consists of multiple land uses as shown in the PUD Zoning Plan Map, see appendix.
The majority of the site, 234 acres, consists of R-2 residential (1-3 dwelling units per acre) which
is the most northern portion of the site; north of the Cemetery Ditch. The other land uses consist
of, R-1 residential, 16.29 acres (0.26 dwelling units per acre), R-2M residential, 72.74 acres (5-
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12 dwelling units per acre), C, 5.02 acres (commercial), C/WP, 15.65 acres
(commercial/western pavilion), CM, 48.10 acres (modified commercial/mixed use), CRV, 63.74
acres (commercial recreational resort), IM, 36.95 acres (modified industrial), GOV, 17.01 acres
(government), O, 62.36 acres (open space) and O/E, 52.47 acres (open space-equestrian).

The property south of Highway 50 may have the potential to have high ground water due to the
proximity of the wetlands and Tomichi Creek.

The irrigation for the site will be controlled and any runoff will be conveyed to the water
quality/detention facilities as each site is developed.

DRAINAGE BASINS AND SUB-BASINS

Major Drainage Basins

The property north of the highway contributes considerable storm runoff during storm events.
These existing basins are significant in area and topography. The existing drainage basins on
the north side of the highway are separated into six existing sub-basins. Sub-basins E1 and E5
outfall across the highway at the 6’x6’ box culvert along the western border of the property. Sub-
basins E2-E4 and E6 outfall across the highway via an existing 42” CMP culvert. The Cemetery
Ditch is a privately owned irrigation ditch which dissects the northern property from west to east.
The existing condition is such that the runoff from the basins north of the ditch outfalls into the
ditch until its capacity is met at which point the ditch is overtopped and the runoff sheet flows
across the existing ground towards the lowpoint at the 42" CMP culvert. The existing contours
demonstrate that the overtopping occurs over wide expanses of the ditch and not at any
particular localized area. During major storm events it is surmised that ponding occurs on the
north side of the highway until the 42" pipe drains the stormwater runoff.

The proposed northern basins were delineated as close to the existing basin delineation as
possible to provide a balanced comparison. Proposed sub-basins were delineated in more detail
in order to account for existing off-site flow from proposed development flow within a major
basin grouping. The proposed land uses determined the overall basin percent impervious for
master study purposes as demonstrated with the spreadsheet “Weighted Runoff Coefficients”
provided within Appendix B. It is proposed that each sub-basin within Basins A-D north of the
Cemetery Ditch will provide a water quality/detention facility and sub-basins F1-F3, south of the
ditch and north of the highway, will provide a water quality/detention facility.

The proposed property south of the highway is represented by sub-basins G-L. The basins were
delineated based upon proposed land uses. The proposed concept is that each of these basins
will provide their own water quality/detention facilities as required by the City and UDFCD
criteria. Each development must address groundwater, soils and determine adequate water
quality treatments relevant to their parcel and land use. Open space and low density residential
will allow for low-impact drainage design. Industrial, RV parks, government zones and
commercial uses will be required to use standard water quality treatments and detention ponds.
As each parcel develops a Drainage Study and Stormwater Management Plan will be required
to demonstrate that proposed construction will use typical Best Management Standards as
approved by the City. The ultimate downstream outfall for the entire proposed development is
Tomichi Creek, including a Colorado State Wildlife area.

There are two off-site basins on the north side of the highway. Basin OS-1 is along the western
boundary, mostly developed and historically outfalls to the existing 6’x6’ box culvert. Basin OS-2
is a portion of the cemetery along the eastern project boundary.

The 6’x6’ box culvert has been identified in the City Trails Master Plan as a future pedestrian
underpass. The developer will be required to install a low-flow pipe capable of conveying
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nuisance flows as well as the minor storm without disturbing the pedestrian access. It is
understood however, during major storm events, (10-yr and above) that the culvert’s use would
revert to its original purpose of storm conveyance.

This report establishes the parameters for the overall development from a stormwater
perspective. It shall be understood that adjacent properties may/will be required to
accommodate upstream conveyance to the ultimate downstream outfall. The method of
conveyance as well as any associated agreements/easement must be designed and submitted
for approval by the City of Gunnison.

Minor Drainage Basins

The proposed sub-basins were analyzed based upon their proposed land uses as provided in
the PUD and outlined in the following table:

BASIN LAND USE
A1 Residential
A2 Undeveloped Historical
A3 Undeveloped Historical
A4 Undeveloped Historical
B1 Residential
B2 Residential
B3 Undeveloped Historical
B4 Undeveloped Historical
B5 Undeveloped Historical
C1 Residential
c2 Undeveloped Historical
C3 Undeveloped Historical
C4 Undeveloped Historical
D1 Residential
D2 Undeveloped Historical
F1 Commercial
F2 Residential
F3 Residential
G Industrial
H1 Equestrian (Greenbelt)
H2 Western Pavilion (Greenbelt)
J Government (Commercial)
K Residential
E Residential

The percent impervious values and the corresponding runoff coefficients are given in the
Weighted C Coefficient Table, Appendix B.
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DRAINAGE DESIGN CRITERIA

Regulations

City of Gunnison Stormwater Management Manual (STANDARDS), and the Urban Drainage
and Flood Control District (UDFCD) “Urban Storm Drainage Criteria Manual” were used for the
storm drainage system design.

Drainage Studies, Outfall Systems Plans, Site Constraints

There are two existing studies that were considered as a part of this study. Both are related to
the Gunnison-Crested Butte Airport. The Drainage Report by Knight Piesold was relied upon to
determine possible stormwater outfall locations. This existing report will be utilized by each
adjacent development in order to ensure that proposed flow rates do not exceed the historic
flow rate.

The proposed sub-basins will restrict releases based upon the historic storm of the same
periodic reoccurrence. Restricting flows to historic rates ensures that existing storm conditions
are not surpassed. The storm hydrograph for the creek will not be altered with the development
of this project.

Hydrology

Basins E1-E6 were analyzed under existing conditions using the Colorado Urban Hydrograph
Program, CUHP, (for use with basin over 90 acres). The proposed sub-basins were analyzed
with the rational method. The proposed basins, with the exception of Sub-basin B5 and C4
(which were analyzed with CUHP due to their basin size), were analyzed using the Rational
Method.

The following criteria were utilized in developing the proposed drainage system.

e The proposed drainage system concept is designed to match, as best as possible, the
historic drainage patterns occurring at the site.

e The proposed drainage system concept attempts to limit the diversion of storm runoff
from one basin to another (basin transfer).

e Runoff generated from drainage sub-basins is conveyed either directly or via storm
sewer systems or channels to outfall locations into a conceptual regional detention pond
where water quality facilities are located. (As each basin develops additional detention
ponds may be designed.)

Design Rainfall: local point rainfall data is used to determine peak runoff values. The 5-year
and 100-year frequency storms are used as the initial and major design storms respectively.

Runoff Calculation:  Peak storm runoff is determined using the rational formula,

Q=CIA:

Q = storm runoff in CFS;

C = runoff coefficient based on surface impermeability;
| = rainfall intensity in inches per hour; and

A = drainage basin area in acres.

UDFCD Imperviousness Values (Table RO-3, page RO-9, Chapter 5, Volume 1) and Runoff
Coefficients (Table RO-5, page RO-11, Chapter 5, Volume 1) are used to develop basin runoff
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coefficients. The runoff coefficients are weighted for each applicable sub-basin to more
accurately reflect the runoff characteristics of the site.

Time of Concentration is determined using the criteria in Section 2.4, (Chapter 5, Volume 1) of
the UDFCD Criteria Manual.

Rainfall intensities are determined using STANDARDS Point Rainfall data and Intensity-
Duration curves.

The recurrence intervals used for this study were based on a commercial land use. The minor
drainage system is designed for a 5-year recurrence interval, the minor storage system is
designed for a 10-year recurrence interval and the major drainage system is designed for a 100-
year recurrence interval.

Detention

Detention Facilities for each sub-basin were sized using the City’s Rational Volume Method.
The outlet structures are to be three-stage systems for the water quality capture volume
(WQCV), the 10-year (minor) storm and the 100-year (major) storm (STANDARDS). The outlet
structure should incorporate an inclusive micro-pool and trash rack. The allowable release rates
for the outlet structures during the 10-year and 100-year storms are area-weighted. The area-
weighted rate is determined by design return period and NRCS Hydrologic Soil Group. The
release rate is quantified by multiplying the area-weighted multiplier by the basin area, in acres
(UDFCD, Volume lI, Storage, 3.2.1).

Water Quality Enhancement

Stormwater quality is to be appropriated with the design of stormwater quality best management
practices (BMPs) that start with the pre-construction stage and continue through the post-
construction stage. Criteria presented in Volume 3 of the UDFCD criteria shall govern unless
specifically modified by STANDARDS. Each developed parcel will be required to submit
Stormwater Management Plans and Report to the proper local and state agencies.

STORMWATER MANAGEMENT FACILITY DESIGN

Stormwater Conveyance Facilities

The purpose of this study is to discuss general design concepts and to introduce initial
constraints for future development. As each parcel (basin) is developed a City approved
drainage report as well as construction documentation will be required. Each development is
required to address all stormwater quality standards by providing the appropriate temporary and
permanent BMPs. Each development will be required to provide a stormwater quality/detention
facility with allowable release rates not to exceed the historic flow rates.

The proposed land uses for each sub-basin determined the overall basin percent impervious for
master study purposes. This study proposes that each proposed parcel will provide a water
quality/detention facility. The undeveloped sub-basins, at the northern most boundary, will not
be disturbed and as such the stormwater runoff associated with the basins will be routed
through the proposed site to outfall historically. Any undeveloped flows that are routed through
water quality/detention facilities will be by-passed undetained and will not be subject to any
detention or release rate restrictions.

There is one off-site basin, Sub-Basin OS-1 on the north side of the highway along the western
boundary. This area is mostly developed and historically outfalls to the existing 6'x6’ box culvert.
Sub-Basin OS-2 is a small basin on the eastern project boundary that includes runoff from the
adjacent cemetery and outfalls at the 42-inch CMP.
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Any proposed storm sewer system design for future developed sub-basins will be determined
based upon future approved site plans. Proposed storm sewer systems will consist of storm
inlets, storm sewer piping, storm manholes, energy dissipation devices, water quality BMPs,
water quality/detention facilities and outlet structures. All of the proposed detention ponds will
have restricted release rates that will be determined based upon the historic flow rates per
UDFCD.

Each proposed project will be required to design within the PUD and City of Gunnison
standards. Easements and maintenance agreements may be required by the City.

Stormwater Storage Facilities

Each water quality/detention pond will be designed based upon the Rational Volume Method
per the STANDARDS and UDFCD. The outlet structures are to be three-stage systems for the
water quality capture volume (WQCV), the 10-year (minor) storm and the 100-year (major)
storm. The outlet structure should incorporate an inclusive micro-pool and trash rack.

Detention pond volumes and release rates have been calculated based on the basin
parameters of this report (Appendix B). These volumes are subject to change based upon
individual and specific site plans as each parcel develops.

The existing culverts at Highway 50 are estimated to convey a maximum flow and this was
calculated based upon a 2-percent slope resulting in full flow capacity of the 6’x6’ box culvert as
923 CFS and the 42" CMP as 77.07 CFS.

All water quality/detention ponds are to be privately owned and maintained. Each developing
parcel will be required to submit to the City a Stormwater Maintenance & Operations Manual for
each proposed facility. This manual will outline scheduled maintenance of the facility, assigned
parties responsible for maintenance, dedicated funding source provisions and legal
organizational structure. Refer to the City of Gunnison Municipal Code, Title 10, Special
Improvement Districts.

Water Quality Enhancement Best Management Practices

The extended detention basins will provide water quality. This report requires that each
developed sub-basin will have a stormwater quality/detention pond. There is room within this
model to allow sub-basins to incorporate regional ponds or multiple ponds based upon final site
plans and grading configurations. The ponds are required to be multi-stage structures to provide
water-quality and flood detention. Trash racks and micropools are to be incorporated within the
outlet structure. Forebays are to be incorporated with pipe outfalls into ponds. Low flow
channels shall be designed for capacity for the minor storms and as energy dissipation. Proper
landscaping shall be considered that will enhance water quality as well as aesthetics. Ponds
shall be designed with appropriate maintenance considerations.

Grass-lined swales should be incorporated where possible to route stormwater to and from
extended detention basins or prior to entering stormwater inlets. Swales shall be designed and
landscaped per the STANDARDS.

Porous landscape detention systems may be utilized in future developments and shall be
designed per the STANDARDS.

Channel design shall incorporate energy dissipation devices to minimize the effects of
supercritical flow to include scour and streambed degradation. Channels shall be designed per
the UDFCD criteria.
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Floodplain

The property north of Highway 50 is outside of any designated floodplain. There may be
portions of the sub-basins south of Highway 50 that lie within the 500-year floodplain, the 100-
year floodplain or the 100-year floodway. This information is based on the LOMR of May 2010.

Groundwater

Groundwater information is typically included within the Geotechnical report. Each development
is required to analyze the groundwater impact.

Irrigation System

On the north portion of the site is “The Gunnison and Tomichi Valleys Ditch Association’s
Irrigating and Supply Ditch”, otherwise known as the Cemetery Ditch. This ditch runs west to
east through the property. Currently under existing conditions the sub-basins north of the
Cemetery Ditch outfall into the existing ditch. There is sufficient visual evidence based on
contouring that the ditch overtops and the excess runoff sheetflows to the 42” CMP culvert that
crosses Highway 50. This ditch is an active irrigation ditch with decreed water rights. No
proposed stormwater facilities shall release any stormwater runoff into the ditch. Development
north of the ditch will require stormwater runoff to be routed around or under ditch without
compromise of the irrigation ditch. Any proposed development will be required to perpetuate the
irrigation ditch through the site.

Geologic Hazards
Each development is required to perform a Geologic and Geotechnical Analysis of all affected
real property pursuant to Section 2.7.6, of the Gunnison Rising PUD Development Standards.

Additional Permitting Requirements

There are two isolated wetlands areas shown in Appendix H of the Gunnison Rising PUD,
Section 14.3.4 of the PUD exempts these two areas from the 100" buffer requirement but
requires a Section 404 Permit if any dredging or filling activity occur in the wetland.

U.S. Fish and Wildlife Service may list the Gunnison Sage Grouse as either Threatened or
Endangered by the Fall of 2013. Site specific development applications may be required to
address new requirements or regulations promulgated by the U.S. Fish and Wildlife Service.
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CONCLUSIONS

Compliance with Standards

It is understood that the purpose of this study is to provide general stormwater practices based
on a general land use concept. As each land use is developed a detailed drainage report will be
required in order to show minimal compliance with the overall drainage concept. The master
drainage system for Gunnison Rising was designed to meet the City of Gunnison’s drainage
criteria. The site does include a portion of F.E.M.A. mapped floodplains. The existing Flood
Insurance Rate Map (Panels 1266D and 1267D) shows a portion of the site south of Highway
50 to be within a floodplain. The adopted floodplain maps and the Flood Insurance Study
Gunnison County Colorado and Incorporated Areas (May 16, 2013) are available in the City of
Gunnison Community Development Department office.

Variances

No known variances have been requested at this time.

Drainage Concept

The drainage system for Gunnison Rising was designed to allow storm water to be safely
conveyed through and away from the site without negatively impacting downstream or upstream
properties (regionally) beyond that imposed by the historic condition. The drainage concepts
proposed for this site are in accordance with those presented in previous reports. All drainage
facilities proposed with this development are private facilities and will be privately maintained.

Sediment and Erosion Control Concept

Construction BMP’s proposed for this site will follow the requirements of the City of Gunnison
and recommendations by UDFCD. Attention to proper installation and maintenance are
essential for the sediment and erosion control practices to function properly.
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GUNNISON RISING PUD DEVELOPMENT STANDARDS NOVEMBER 2009

H
HED
ag
.
ROAD CLASSIFICATIONS PUD ZONING LEGEND
Notes: Key Acreage Zoning D:
1. Information on the provision of utllities PROPOSED L -n Single-Family Resiiential (0.26 dwelling units per acre): The Single-Family llllum:;(‘k 1) ?:nnﬂunmlm pmﬁﬂlld -
e shnan et 2 of 3 and concaned MAJOR COLLECTOR 16.20 Ac. et T e s e R
well as on the Utlities ma % F
2. ,':E PROPOSED Residential {1-3 dwelling units per acre): provide for residential neighborhoods of detached =
for each zoning district In the relevant MINOR COLLECTOR 254.00 Ac. and duple or tut-famil aktache cwelings. Varlous rescertial tyes o expacted wihin s e Incucing srgle-foml dulings, =
- two-farmity cwallings (duplexes), and accessory dwalling units, in conventional subdivision configurations. Please refer to Chapter 4 of the PUD E
chapter of the Gunnison Rising PUD code for further definition of this district. — Y B ﬁ
g M'"”"':‘":t’d:;"’::: S Duplex/Multifamily Residential Village (5-12 dwalling units per acre) : The purpase of this district (R-2M7) is o provide for higher density =
g ndards LOCAL STREET 72.74 Ac. single-family, duplex and multifamily residential areas, This area would be developed with a variety of residential unit types, S
- contalned In Chapter 2 of the PUD code. J higher-density residential units dustered in a neighborhood center or village. Please refer tn Chapter 5 of the PUD code for further definition of L -]
PEDESTRIAN / BIKE this clatrc. The Gunnison Watershed School Disric s provided a 10-acre st within the eastem portion of the zone isric, while the remaining §
area ential a
TRAILS t© pr dal and A five-acre commerdal
N - — LTl e e LI =
I of a travel plaza and associated uses. Please refer to Chapter 6 of the PUD cole for further definition of this district. §
Paibon; The purpose of the Cormmercal/iesten Pavllon (C/WP" citict i o cesignate » disrc for the exsting [ Bar
i o gl e L o4 expansion Chapter i |
- 15.65 Ac. further definition of this cistrict. a8
Modified Use: /Mixed Use (OM7) both cormmercal ard resiental . The
intent is tn encourage vertically-mixed facilities at higher- m-mumﬁlpllnh—vm jents who desire housing, retail, and
s E 48.10 Ac. employment uses canvenienty located within the same area. Pitase refer to Chapter 7 of the PUD code far further definitian of this district.
L Commercial Recreational Resort: The Commercial Recreational Resort ("CRY™) district is intended £ provide for a commerdially-run recreational
GUNNISON COUNTY: - B Ta A el (RY) resor. T ecreatonal resort waulki contain RV fales, camping s9aces, and cain 0dging ith many amentcs uch s @t
BLM 2 ‘acres, and could involve accessary uses ko support the resart. Pleass refer to Chapter B of the PUD code for further definilion of this disirict. o
Modified Incustrial: The Modified Industrial ("IM") district i intanded to provide for light industrial activily, induding ressarch and development, (@) fa}
in a less-intense manner than a generai industrial distrct. This district i Iocated adfecent o the airport, and is intended for uses such as offies, O <
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mat of partly decomposed plant material on the surface.
The surface layer is very stony loam. The subsoil is
very stony silt loam. The substratum is very stony silt
loam several feet thick.

Rockslides consists of loose, angular stone fragments
that range in size from gravel to boulders many feet
in diameter. It is commonly on very steep upland slopes
below Rock outcrop and rimland.

This association is used mostly for grazing sheep.
The grazing season is short, commonly no longer than
2 months. The native vegetation is low-growing sedges,
alpine bluegrass, moss campion, silver cinquefoil, and
alpine willow. Rockslides provides water for lower areas.
Winter snow accumulates in crevices between the
stones and is slower to melt during spring thaw. Slower
melting allows a more even distribution of water to
springs and streams.

This association has good potential as habitat for
elk, black bear, mountain sheep, ptarmigan, and snow-
shoe hare. It has good potential as cover for deer and
mourning dove, but only fair potential for food.

Descriptions of the Soils

This section describes the soil series and mapping
units in the Gunnison Area. Each soil series is described
in congiderable detail, and then, briefly, each mapping
unit in that series. Unless it is specifically mentioned
otherwise, it is to be assumed that what is stated about
the soil series holds true for the mapping units in that
series. Thus, to get full information about any one
mapping unit, it is necessary to read both the descrip-
tion of the mapping unit and the description of the soil
series to which it belongs.

An important part of the description of each soil
series is the soil profile; that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of
this profile. The first is brief and in terms familiar to
the layman. The second, detailed and in technical terms,
is for scientists, engineers, and others who need to make
thorough and precise studies of soils. Unless it is other-
wise stated, the colors given in the descriptions are
those of a dry soil.

As mentioned in the section How This Survey Was
Made, not all mapping units are of a soil series. Rock
outcrop, for example, does not belong to a soil series,
but nevertheless, is listed in alphabetic order along
with the soil series.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping
unit on the detailed soil map. Listed at the end of each
description of a mapping unit is the capability unit,
range site, or woodland group to which the mapping
unit has been assigned. The page for the description of
each capability unit and range site can be found by
referring to the Guide to Mapping Units at the back
of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary at the
end of this survey, and more detailed information about

the terminology and methods of soil mapping can be
obtained from the Soil Survey Manual (4).}

Alluvial Land

Alluvial land (Ad) is in narrow, winding valleys and
on small fans and mountain toe slopes. It consists of
an accumulation of valley-fill sediment that was derived
from many kinds of rocks and upland soils. Some sedi-
ment has been carried for only short distances and has
been sorted only slightly. Other sediment has been car-
ried for considerable distances and has been well sorted
and stratified. This land is subject to flooding and depo-
sition of new sediment. Slopes are dominantly 0 to 5
percent, but they range to 15 percent.

Little or no soil formation has occurred in most areas.
In some areas a thin, dark-colored, generally loamy
surface layer has formed. The underlying material is
highly stratified. Drainageways that are not protected
by adequate plant cover are subject to entrenchment
and headcutting. The water table in most areas has
been lowered by the entrenchment of drainageways.

Alluvial land is used mainly for range, wildlife, and
recreation. The vegetation is commonly grass and mixed
stands of big sagebrush and grass. Areas above an ele-
vation of 9,000 feet are forested. Capability unit VIw-3
nonirrigated; Mountain Swale range site.

Alluvial Land, Occasionally Flooded

Alluvial land, occasionally flooded (Ao) is on flood
plains along streams and side drainageways. It con-
sists of material recently deposited by streams. It varies
widely in texture and commonly has very cobbly or
stony areas interspersed throughout. It is subject to
erosion from floods and changes in stream channels.
Slopes are 0 to 5 percent.

Alluvial land, occasionally flooded, is suited to limited
grazing and to wildlife and recreation. In most areas
the vegetation is narrowleaf cottonwood, willows,
grasses, sedges, and rushes. Small areas are flooded
annually and support little or no vegetation. Capability
unit VIIw-4 nonirrigated.

Alluvial Land, Wet

Alluvial land, wet (Aw) is commonly on flood plains
and in narrow, winding valleys. It consists of deep, very
poorly drained, dark-colored, stratified sandy loam to
clay loam that was derived from mixed alluvium. Slopes
are 0 to 5 percent.

This land receives water from springs and streams.
The water table is at the surface or within a depth of
1 foot during most of the year. Organic-matter content
is high. Buried surface layers, mottling, and gleying
are common in most areas. Numerous stones and cobble-
ito_nels are on the surface and throughout the soil ma-

erial.

Alluvial land, wet, is used for range and wildlife. It
can be irrigated and used for pasture. It has good plant
cover and supports meadow vegetation, willows, and

*Ttalic numbers in parentheses refer to Literature Cited, p. 83.
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Permeability is moderate. The root zone is 20 to 40
inches deep. Available water capacity is low.

Bogan soils are important for range, and they pro-
vide habitat for wildlife.

Representative profile of Bogan silt loam, 5 to 30
percent slopes, three-fourths of a mile east of Baldwin;
NE1/4sec. 7, T. 15 S., R. 86 W., Gunnison County :

Al—0 to 8 inches, dark-brown (10YR 3/3) silt loam, very
dark brown (10YR 2/3) moist; weak, very fine,
granular structure; soft, very friable; pH 6.6;
clear, smooth boundary.

Bl—8 to 16 inches, brown (10YR 5/3) silt loam, dark
brown (10Y'R 3/3) moist; moderate, medium, sub-
angular blocky structure; hard, firm; thin contin-
uous clay films on ped faces; pH 7.0; clear, smooth
boundary.

B2t—16 to 24 inches, pale-brown (10YR 6/3) light silty clay
loam, dark grayish brown (10 YR 4/2) moist; mod-
erate and strong, fine, subangular blocky structure;
hard, firm; moderate continuous clay films on ped
faces; pH 6.7; clear, smooth boundary.

R—24 inches -+, yellowish-brown shale interbedded with
fine-grained sandstone.

The A1 horizon is dominantly silt loam, but ranges to fine
sandy loam and loam. It ranges from dark brown to brown.
The B2t horizon is typically light silty clay loam, but in
places is clay loam. I ranges from 6 to 12 inches in thick-
ness. Sandstone or interbedded sandstone and sandy shale
is at a depth of 20 to 40 inches. Bogan soils are commonly
noncalcareous, but limy horizons occur in places.

quan silt loam, 5 to 80 percent slopes (BoE).—This
soil is on uplands in the northern part of the survey
area along Ohio Creek and its tributaries and near
Crested Butte.

Included with this soil in mapping are areas of Coche-
topa and Tongue River soils and small areas, commonly
near Crested Butte, of soils that are only 10 to 20 inches
deep over shale, but are otherwise similar to Bogan
soils. Included soils make up 15 percent of the total
acreage.

Almost all the acreage is in native vegetation and is
used for grazing, wildlife, and recreation. Small, less
sloping areas below irrigation ditches are Irrigated to
produce hay and pasture. Runoff is medium. Slight to
moderate erosion is common. The erosion hazard is
moderate. Capability units VIe-1 irrigated, VIe-4 non-
irrigated; Subalpine Loam range site.

Bosler Series

The Bosler series consists of deep, well-drained soils
on terraces and alluvial fans. Slopes are 1 to 8 percent.
These soils formed in mixed alluvium, sand, and gravel.

In a representative profile the surface layer is brown
sandy loam about 10 inches thick. The subsoil is brown
sandy loam and brown and grayish-brown gravelly
sandy clay loam about 22 inches thick. It is calcareous
in the lower part. The substratum to a depth of 72
inches is calcareous, white very cobbly loamy sand and
cobbly sand.

Bosler soils are at elevations of 7,800 to 8,500 feet.
The average annual soil temperature is 41° F. The aver-
age annual precipitation is approximately 11 inches.
The native vegetation is commonly Arizona fescue,
squirreltail, and big sagebrush.

Permeability is moderate. Roots can penetrate to a

depth of 60 inches or more, but available water capacity
is low, i .

If irrigated, these are important soils for hay and
pasture.

Representative profile of Bosler sandy loam, 1to8
percent slopes, one-fourth mile north _of Gunnison;
NW1/4 sec. 36, T. 50 N., R. 1 W., Gunnison County:

A1—0 to 10 inches, brown (10YR 5/8) sandy loam, dark
brown (10YR 4/3) moist; weak, fine, granular
structure; slightly hard, very friable; about 5 per-
cent gravel; pH 7.2; clear, smooth boundary.

B1—10 to 22 inches, brown (10YR 5/3) sandy loam, dark
brown (10YR 4/3) moist; weak, coarse, subangular
blocky structure; slightly hard, very friable; about
5 percent gravel; pH 7.4; clear, wavy boundary.

B2t—22 to 26 inches, brown (7.5YR 5/3) gravelly sandy clay
loam, dark brown (7.5YR 4/3) moist; moderate,
medium, subangular blocky structure; hard, friable;
thin continuous clay films on ped faces; about 40
percent gravel and cobblestones; clear, irregular
boundary,

B8ca—26 to 32 inches, grayish-brown (10YR 5/2) gravelly
sandy clay loam, dark grayish brown (10 YR 4/2)
moist; weak, medium, subangular blocky structure;
hard, very friable; thin patchy clay films; about 40
percent gravel and cobblestones; strongly cal-
careous; pH 7.6; gradual, wavy boundary.

IIClca—32 to 48 inches, white (10YR 8/2) very cobbly
loamy sand, very pale brown (10YR 7/3) moist;
massive; hard, very friable; strongly calcareous;
pH 8.0; clear, wavy boundary.

IIC2—48 to 72 inches, cobbly sand.

The A horizon is typically sandy loam, but in places is
loam. The B2t horizon is 35 to 65 percent gravel and cobble-
stones. It ranges from 4 to 12 inches in thickness. Reaction
is neutral to moderately alkaline.

Bosler sandy loam, 1 to 8 percent slopes (BsB).—This
soil is on terraces and alluvial fans along major streams
and side drainageways. Terraces are normally 80 to 60
feet above streams.

Included with this soil in mapping are areas of Cure-
canti and Fola soils in narrow bands along terrace
edges and areas of Evanston and Dewville soils on small
fans. Steep, cobbly terrace edges are common. Included
soils make up about 15 percent of the total acreage.

About three-fourths of the acreage is used for irri-
gated hay and pasture. The rest is native range. Run-
off is slow, and the erosion hazard is slight. Capability
units Ve-1 irrigated, VIe-2 nonirrigated; Mountain
Outwash range site.

Carbol Series

The Carbol series consists of shallow, well-drained
soils on hillsides and mountainsides. Slopes are 15 to
60 percent. These soils formed in material derived in
place from granite.

In a representative profile the surface layer is very
dark grayish-brown gravelly sandy loam about 8 inches
thick. The subsoil is dark-brown gravelly sandy clay
loam about 8 inches thick. Unweathered granite is at
a depth of 16 inches.

Carbol soils are at elevations of about 9,000 to 10,000
feet. The average annual soil temperature is 38° F., and
the average annual precipitation is about 17 inches. The
vegetation is commonly thin stands of ponderosa pine
and Douglas-fir and an understory of big sagebrush,
Arizona fescue, pine dropseed, and Indian ricegrass.
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Included soils make up about 10 percent of the total
acreage.

Nearly all the acreage is native range and is used
for grazing in summer and fall. Runoff is medium to
rapid, depending on slope. The erosion hazard is mod-
erate. Capability units VIe-1 irrigated, VIe-4 nonirri-
gated ; Subalpine Loam range site.

Corpening Series

The Corpening series consists of shallow, well-drained
soils on upland hills, ridges, and benches. Slopes are
5 to 40 percent. These soils formed in material derived
in place from calcareous sandstone or limestone.

In a representative profile the surface layer is brown
fine sandy loam about 7 inches thick. Below this is about
7 inches of calcareous, pink gravelly sandy loam. Cal-
careous sandstone is at a depth of 14 inches.

Corpening soils are at an elevation of about 8,400
feet. The average annual soil temperature is 42° F., and
the annual precipitation is 14 inches. The native vege-
tation is commonly fringed sage, cactus, winterfat,
blue grama, and big sagebrush.

Permeability is moderately rapid. Roots can pene-
trate to a depth of only about 14 inches, and available
water capacity is low.

These soils are used for range and provide habitat
for wildlife.

Representative profile of Corpening fine sandy loam,
5 to 40 percent slopes; sec. 26, T. 48 N, R. 2 E., Sa-
guache County:

A1—0 to 7 inches, brown (7.5YR 5/4) fine sandy loam, dark
brown (7.65YR 3/2) moist; weak, medium, platy
structure parting to moderate, medium, granular;
goft, very friable; 1 percent angular coarse frag-
ments; pH 7.8; clear, smooth boundary.

Cea—7 to 14 inches, pink (7.6YR 7/4) gravelly sandy loam,
light brown (7.5YR 6/4) moist; massive; slightly
hard, very friable; calcareous; pH 8.0; 20 percent

angular coarse fragments; clear, wavy boundary.
R-—14 inches, slightly weathered, calcareous sandstone.

The A horizon is fine sandy loam, loam, or sandy loam that
commonly is up to 20 percent coarse fragments. It ranges
from dark grayish brown to brown. The depth to partly
weathered calcareous sandstone or limestone ranges from
10 to 20 inches.

The Corpening soils in the survey area contain less clay
than is typical for the Corpening soils mapped in other parts
of Colorado. Use and management of the soils, however, are
similar.

Corpening fine sandy loam, 5 to 40 percent slopes (CrE).
—This soil is south of Powderhorn in the vicinity of
Iron Hill.

Included with this soil in mapping are small eroded
areas of Corpening fine sandy loam and small areas of
Rock outcrqp, Alluvial land, and Alluvial land, wet.
Included soils make up about 10 percent of the total
acreage.

This soil is best suited to range and wildlife. Run-
off is medium to rapid, and the erosion hazard is moder-
ate. Capability unit VIIs-1 nonirrigated ; Dry Mountain
Loam range site.

Curecanti Series

The Curecanti series consists of deep, well-drained
soils on alluvial fans. These soils formed in cobbly loamy
alluvium. Slopes are 1 to 8 percent,

In a representative profile the surface layer is brown
gravelly loam about 7 inches thick. The subsoil is brown
very cobbly sandy clay loam about 12 inches thick. The
substratum to a depth of 60 inches is light-brown very
cobbly loam.

Curecanti soils are at elevations of 7,700 to 8,500
feet. They receive about 18 inches of annual precipita-
tion. The average annual soil temperature is about
42° F. The native vegetation is commonly black sage-
brush, winterfat, phlox, squirreltail, and blue grama.

Permeability is moderate. Roots can penetrate to a
depth of 60 inches or more, but available water capacity
is low.

Curecanti soils are used for range and hay and pro-
vide habitat for wildlife.

Representative profile of Curecanti gravelly loam,
1 to 8 percent slopes; NE1/4 sec. 20, T. 48 N,, R. 4 E,,

Saguache County:

A1—0 to 7 inches, brown (10YR 5/3) gravelly loam, dark
brown (10YR 3/3) moist; weak, fine, granular
structure; slightly hard, very friable; about 15 per-
cent gravel; pH 7.0; clear, smooth boundary.

B2t—7 to 14 inches, brown (7.5YR 5/8) very cobbly sandy
clay loam, dark brown (7.5YR 4/3) moist; weak,
medium, subangular blocky structure; hard, firm;
clay films on ped faces; about 50 percent gravel
and cobblestones; pH 6.8; clear, smooth boundary.

B3t—14 to 19 inches, brown (7.6YR 5/3) very cobbly sandy
clay loam, dark brown (7.5YR 4/3) moist; weak,
coarse to medium, subangular blocky structure;
hard, firm; very few patchy clay films on ped faces;
about 60 percent gravel and cobblestones; gradual
boundary.

C—19 to 60 inches +, light-brown (7.5YR 6/3) very cobbly
sandy loam, brown (7.5YR 4.5/8) moist; massive;
very hard, friable; 60 percent cobblestones and
gravel; pH 7.0.

The A horizon is typically gravelly loam, but in places is
cobbly loam and gravelly sandy loam. It is 6 to 10 inches
thick and is brown to dark brown. The content of cobble-
stones and gravel in the A horizon ranges from 156 to 40
percent. The B horizon is 8 to 14 inches thick. The Bt hori-
zon is dominantly very cobbly sandy clay loam. The content
of gravel and cobblestones in the B2t horizon ranges from
36 to 70 percent.

Curecanti gravelly loam, 1 to 8 percent slopes (CuB).—
This soil is on terraces and outwash fans along major
streams and side drainageways throughout the survey
area. In many irrigated areas, it has a 1- to 2-inch
organic mat.

Included with this soil in mapping in irrigated areas
are patches of Evanston soils. Also included are small
areas of Fola soils on terrace edges and steep terrace
faces. Included soils make up less than 10 percent of
the total acreage.

About half the acreage is used for irrigated hay and
pasture. The rest is used for range. Runoff is medium,
and the erosion hazard is slight. Capability units VIs-1
irrigated, VIe-2 nonirrigated ; Mountain Qutwash range
site.

Dewville Series

The Dewville series consists of deep, well-drained soils
on recent alluvial fans and valley-fill slopes. Slopes are
1 to 15 percent. These soils formed in mixed alluvium
th?ft was derived from sandstone, rhyolite, and rhyolitic
tuff.
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In a representative profile the surface layer is grayish-
brown loam 10 inches thick. The subsoil is brown sandy
clay loam about 12 inches thick. The substratum to a
depth of 60 inches is grayish-brown and very pale brown
sandy loam. It is calcareous below a depth of 22 inches.

Dewville soils are at elevations of about 9,000 to
10,000 feet. The average annual soil temperature is
40° F. The average annual precipitation is 15 inches.
The native vegetation is commonly big sagebrush, nee-
dle-and-thread, Arizona fescue, and Indian ricegrass.

Permeability is moderate. Roots can penetrate to a
depth of 60 inches or more. Available water capacity
is moderate.

These soils are used mostly for irrigated hay and
pasture.

Representative profile of Dewville loam, 5 to 15 per-
cent slopes, 114 miles west of Parlin; sec. 15, T. 49 N.,
R. 2 E., Gunnison County:

O1—1 inch to 0, partly decomposed organic material.

Al—0 to 10 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; moderate,
medium and fine, granular structure; slightly hard,
very friable; pH 6.8; clear, wavy boundary.

B2—10 to 22 inches, brown (10YR 5/8) sandy clay loam,
dark brown (10YR 4/3) moist; moderate, medium
and fine, subangular blocky structure; slightly hard,
friable; 5 percent angular gravel; pH 7.2; gradual,
smooth boundary.

Clca—22 to 45 inches, grayish-brown (10YR 5/2) sandy
loam, dark grayish brown (10YR 4/2) moist; mas-
sive; slightly hard, very friable; 5 percent rock
fragments; calcareous; pH 8.2; clear, wavy bound-

ary.

C2ca—45 to 60 inches, very pale brown (10YR 7/4) sandy
loam, yellowish brown (10YR 5/4) moist; massive;
slightly hard, very friable; 5 percent rock frag-
ments; caleareous; pH 8.2; gradual, wavy bound-
ary.

The A horizon is typically loam, but in places is sandy
loam, gravelly loam, and gravelly sandy loam. It is 7 to 12
inches thick and is grayish brown to dark brown. The amount
of gtratification varies within the profile. The content of rock
fragments, mainly gravel, ranges from 0 to 15 percent
throughout the profile.

Dewville loam, 1 to 5 percent slopes (DeB).—This soil
occurs throughout the survey area on recent small fans
and valley-fill slopes and in places on older terraces.
Areas are irregular and in many places roughly tri-
angular. This soil has the profile described as repre-
sentative of the series.

Included with this soil in mapping are small areas of
Corpening and Hopkins soils and areas of Curecanti and
Bosler soils along the edges of old terraces and steep
cobbly terraces. Also included, near the confluence of
Gold Basin Creek and Tomichi Creek, is a strongly alka-
line Dewville soil that is stratified below a depth of 22
inches. Included soils make up less than 10 percent of
the total acreage.

Most of the acreage is used for irrigated hay and
pasture. The rest is used for range and wildlife. Runoff
is slow to medium. The erosion hazard is slight in areas
under permanent vegetation. It is moderate during
snowmelt. Capability units Ve-1 irrigated, VIe-2 non-
irrigated; Mountain Outwash range site.

Dewville loam, 5 to 15 percent slopes (DeC).—This
soil is on fans and valley-fill slopes. It is at higher ele-
vations than Dewville loam, 1 to 5 percent slopes.

Included with this soil in mapping are areas of Cor-
pening and Hopkins soils and Rock outcrop. Also in-
cluded are wet areas and saline spots, which are identi-
fied by spot symbols on the soil map. Included soils make
up less than 10 percent of the total acreage.

Most of the acreage is used for irrigated hay and
pasture. Small areas are used for range. R_unoff is me-
dium to rapid, and the erosion hazard is moderate.
Shallow gullies are common. Capability units VIe-1
irrigated, VIe-2 nonirrigated ; Mountain Outwash range

gite.

Dollard Series

The Dollard series consists of moderately deep, well-
drained soils on upland hills and ridges. Slopes are 5 to
30 percent. These soils formed in material derived in
place from calcareous silty shale, oo

In a representative profile the surface layer is light
olive-brown, calcareous silty clay loam about 6 inches
thick. The next layer is light olive-brown, moderately
calcareous silty clay about 4 inches thick. The under-
lying material is light yellowish-brown, strongly cal-
careous silty clay. Calcareous silty shale is at a depth
of 20 to 40 inches.

Dollard soils are at an elevation of about 8,600 feet.
The average annual soil temperature is 45° F. The aver-
age annual precipitation is about 16 inches. The native
vegetation is chiefly western wheatgrass, muttongrass,
and needlegrass. Big sagebrush is the principal shrub.

Permeability is slow. The root zone is only 20 to 40
inches deep, and available water capacity is low.

These soils are used mainly for grazing. Small acre-
ages are used for irrigated hay and pasture.

Representative profile of Dollard silty clay loam,
5 to 30 percent slopes; sec. 14, T. 51 N, R. 1 W., Gun-
nison County:

Al1—0 to 6 inches, light olive-brown (2.6YR 5/3) silty clay
loam, olive brown (2.5Y 4/3) moist; weak, medium,

platy structure parting to moderate, fine, granular;
soft, firm; calecareous; pH 8.2; clear, smooth bound-

ary.
AC—8 to 10 inches, light olive-brown (2.5Y 5/3) silty clay,
olive brown (2.5Y 4/4) moist; weak, coarse, sub-
angular blocky structure; hard, firm; numerous
shiny pressure faces; few shale fragments; mod-
erately caleareous; pH 8.4; gradual, wavy bound-

ary.

Cca—10 to 25 inches, light yellowish-brown (2.5Y 6/4) silty
clay, light olive brown (2.5Y 5/4) moist; massive;
very hard, extremely firm; few shale fragments;
strongly calcareous; many, medium to coarse, white
(Y 8/2) soft lime masses; pH 8.4; clear, wavy
boundary.

R—25 inches, silty calcareous shale.

The A horizon is typically silty clay loam, but in places
is gilt brown and silty clay. It ranges from light olive brown
to brown. Depth to calcareous shale ranges from 20 to 40
inches.

Dollard silty clay loam, 5 to 30 percent slopes (DoE).—
This soil is mainly in the areas drained by Ohio and
Razor Creeks. This soil has the profile described as
representative of the series, but in small eroded areas
the surface layer is thinner and lighter colored. Gullies
have formed in the steeper areas.

Included with this soil in mapping are areas of Rock
outcrop and areas where slopes are more than 30 per-
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cent. Leaps and Morop soils make up about 10 percent
of some mapped areas.

This soil is used mostly for grazing. Small areas are
used for irrigated hay and pasture. Runoff is medium
to rapid, and the erosion hazard is slight to moderate.
Capability units VIe-1 irrigated, VIIe-1 nonirrigated;
Deep Clay Loam range site.

Duffson Series

The Duffson series consists of moderately deep, well-
drained, calcareous soils on hills, ridges, and benches.
Slopes are 5 to 40 percent. These soils formed in locally
transported alluvium that was derived from calcareous,
interbedded sandstone and shale.

In a representative profile the surface layer is gray-
ish-brown loam about 5 inches thick. The subsoil is
brown and light yellowish-brown loam and clay loam
about 15 inches thick. It is caleareous in the lower part.
The substratum is about 10 inches of strongly calcar-
eous, white loam. Below this is sandstone bedrock.

Duffson soils are at elevations of 7,500 to 9,500 feet.
The average annual soil temperature is 45° F. The aver-
age soil temperature in summer is 62°. The average
annual precipitation is 17 inches. The vegetation is
commonly big sagebrush, Arizona fescue, wheatgrass,
and native bluegrass.

Permeability is moderately slow. The root zone is
pn%y 20 to 40 inches deep, and available water capacity
is low.

Most of the acreage is used for grazing.

The Duffson soils in the Gunnison Area are mapped
only with Corpening and Spring Creek soils.

Representative profile of Duffson loam, 5 to 35 per-
cent slopes; NW1/4 sec. 35, T. 48 N., R. 2 E., Saguache
County:

Al—0 to 5 inches, grayish-brown (10YR 5/2) light loam,
very dark grayish brown (10YR 3/2) moist; mod-
erate, very fine, granular structure; soft, very
friable; 10 percent fine sandstone gravel; pH 6.8;
clear, smooth boundary.

Blt—5 to 8 inches, brown (7.5YR 5/3) clay loam, dark
brown (7.6YR 3/8) moist; weak, medium, sub-
angular blocky structure parting to moderate, very
fine, subangular blocky; slightly hard, very friable;
thin patchy clay films on ped faces; about 10 per-
cent fine sandstone gravel; pH 6.8; clear, smooth
boundary.

B2t—8 to 16 inches, brown (7.5YR 5/8) clay loam, dark
brown (7.5YR 4/3) moist; weak, medium, pris-
matic structure parting to moderate, medium, sub-
angular blocky; hard, friable; thin nearly con-
tinuous clay films on ped faces; about 10 percent
angular sandstone gravel; pH 7.0; clear, wavy
boundary.

B3tca—16 to 20 inches, light yellowish-brown (10YR 6/4)
heavy loam, yellowish brown (10YR 5/4) moist;
weak, medium, subangular blocky structure; hard,
friable; few, thin, patchy clay films on ped faces;
10 percent angular sandstone gravel; lime in fine
seams and small concretions; pH 8.0; gradual, wavy
boundary.

Cca—20 to 80 inches, white (10YR 8/2) loam, light gray
(10YR 7/2) moist; massive; hard, friable; about
10 percent sandstone gravel; calcareous; marl-like
lime coatings on stone fragments; pH 8.2; clear,
smooth boundary.

R—30 inches, sandstone.

The A horizon is typically loam, but in places is fine sandy
loam. It is 4 to 9 inches thick and is grayish brown or brown.

Depth to bedrock ranges from 20 to 40 inches. The content

of gravel ranges from § to 15 percent.
Duffson-Corpening loams, 5 to 35 percent slopes (DrE).
—This mapping unit is mainly in the central part of the
survey area. The largest acreage is between Razor and
Cochetopa Creeks. The unit is about 50 percent Duffsop
loam and 30 percent Corpening loam. The Duffson soil
is generally on northern and eastern exposures. The
Corpening soil is commonly on windswept, southern and
western exposures. In some eroded areas of these soils,
the surface layer is thinner and stonier than that in
the profiles described as representative of the series.

Included with these soils in mapping are small areas
of Lucky and Parlin soils, areas of severely eroded Duff-
son and Corpening soils, and areas of Rock outcrop and
Stony rock land. Also included are areas of Alluvial
land and Alluvial land, wet, commonly along small drain-
ageways and toe slopes. Included soils make up less than
20 percent of the total acreage.

This unit is almost entirely in range. Runoff is me-
dium. The erosion hazard is moderate unless a good
plant cover is maintained. Capability unit Vle-5 non-
irrigated; Duffson soil in Mountain Loam range site,
Corpening soil in Dry Mountain Loam range site.

Duffson-Spring Creek stony loams, 5 to 40 percent
slopes (DsE).—This mapping unit is mainly in the north-
central part of the survey area. It is about 65 percent
Duffson stony loam and 20 percent Spring Creek stony
loam. The Duffson soil is mainly on northern exposures.
At the higher elevations it has a surface layer 10 to 20
inches thick. The Spring Creek soil is on windswept,
southern and western exposures. It has the profile de-
scribed as representative of the Spring Creek series.
Slopes are complex.

Included with these soils in mapping are small areas
of Mord and Parlin soils and areas of Alluvial land and
Alluvial land, wet, along minor drainageways in nar-
row, winding valleys. Also included are areas of Rock
outcrop and Stony rock land on the steeper slopes and
a few small sandy areas of wind-deposited material on
north-facing slopes near Gunnison. Included soils make
up 15 percent of the total acreage.

Nearly all the acreage is in native vegetation and is
used for range, recreation, and wildlife. Runoff is me-
dium to rapid, and the erogion hazard is moderate to
high. About half the acreage, particularly where vege-
tation is sparse, has been eroded by wind and water.
In these areas the surface layer is thinner and stonier
than is typical. In some areas up to 3 acres in size, the
Spring Creek soil has been so severely eroded that bed-
rock is exposed. Capability unit VIIs-1 nonirrigated;
Duffson soil in Mountain Loam range site, Spring Creek
soil in Dry Mountain Loam range site.

Evanston Series

The Evanston series consists of deep, well-drained
soils on alluvial fans and valley-fill slopes. Slopes are
1 to 20 percent. These soils formed in alluvium that was
derived from sandstone, rhyolite, and tuff.

In a representative profile the surface layer is dark-
brown loam about 6 inches thick. The subsoil is brown
clay loam and loam about 12 inches thick. It is calcare-
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Representative profile of Hopkins channery loam, 5 to
45 percent slopes; SE1/4 sec. 27, T. 49 N, R. 2 E,,

Gunnison County:

A1—0 to 12 inches, dark grayish-brown (10YR 4/2) chan-
nery loam, very dark grayish brown (10YR 3/2)
moist; moderate, medium, granular structure part-
ing to moderate, fine, granular; soft, very friable;
about 20 percent channery fragments; pH 7.6;
gradual, wavy boundary.

C1-—12 to 16 inches, light brownish-gray (10YR 6/2) chan-
nery loam, grayish brown (10YR 5/2) moist; mas-
give; slightly hard, very friable; about 20 percent
coarse channery fragments; calcareous; pH 8.2;
gradual, wavy boundary.

IIC2—16 to 60 inches, overlapping rhyolite flagstone, sep-
arated by unfilled, %- to 4-inch voids.

The A horizon is typically channery loam, but in places
is channery sandy loam. It ranges from 5 to 15 inches in
thickness and from dark grayish brown to grayish brown
in color. The C horizon is typically caleareous, but in places
is free of lime. The content of channery material in the A
and C horizons ranges from 10 to 35 percent. Depth to the
open-lattice flagstone is 8 to 20 inches.

Irim Series

The Irim series consists of deep, poorly drained soils
on flood plains. Slopes are 0 to 5 percent. These soils
formed in recent alluvium of mixed origin.

Typically, these soils have a 2-inch mat of partly
decornposed organic material. In a representative pro-
file the surface layer is dark-gray loam about 11 inches
thick. The subsoil extends to a depth of 60 inches. It
is mottled grayish-brown very gravelly loam.

Irim soils are at elevations of about 7,800 to 8,500
feet. The climate is cold in winter and cool in summer.
The average annual soil temperature is 42°F. The
average annual precipitation is about 15 inches. The
vegetation is commonly timothy, redtop, tufted hair-
grass, slender wheatgrass, rushes, and sedges.

These soils have a water table within 36 inches of
thg* surface during much of the growing season. Perme-
ability is moderate. Roots can penetrate to a depth of
60 inches or more, but available water capacity is low.

These soils are important for production of native
hay and pasture.

Representative profile of Irim loam, 0 to 1 percent
slopes, 1 mile west of Doyleville along Tomichi Creek;
SW1/4 sec. 34, T. 49 N., R. 3 E., Gunnison County:

01—2 inches to 0, organic mat of roots.

Alg—0 to 11 inches, dark-gray (10YR 4/1) loam, black
(10YR 2/1) moist; common, medium, distinet,
yellowish-brown (10YR 5/6) mottles; weak, me-
dium, subangular blocky structure; hard, friable;
about 10 percent gravel; pH 7.0; gradual, wavy
boundary.

B21g-—11 to 22 inches, grayish-brown (10YR 5/2) very
gravelly loam, dark grayish brown (10YR 4/2)
moist; common, medium, prominent, light olive-
brown (2.5Y 5/6) mottles; massive; hard, friable;
50 percent gravel; pH 7.0; clear, wavy boundary.

B22g--22 to 60 inches, grayish-brown (10YR b5/2) very
gravelly loam, dark grayish brown (10YR 4/2)
moist; common; medium, prominent, light olive-
brown (2.5Y b5/6) mottles; massive; soft, very
friable; pH 7.0.

The O1 horizon is typically 2 inches thick, but ranges from

1 to 4 inches. The A horizon is typically loam, but in places

is heavy sandy loam and light clay loam. Below a depth of

g?ogt 10 inches, this soil is 50 to 70 percent gravel and cob-
esiones.

Irim loam, 0 to 1 percent slopes (irA).—This soil is on
flood plains adjacent to major streams and side drain-
ageways. It has the profile described as representative
of the series. It has a fluctuating water table, the level
of which depends on the water level in adjacent streams.
In spring the water table is at or near the surface. Late
in summer it drops to a depth of about 2 feet. Overflow
and the deposition of silt, sand, or gravel are common.
Water from overflow or irrigation is ponded in small
depressions.

Included with this soil in mapping are small areas of
Gas Creek and Big Blue soils and Alluvial land, oc-
casionally flooded. Also included near Crested Butte are
areas of peat and muck. Excessively wet areas are
indicated by spot symbols on the soil map. Included
goils make up about 15 percent of the total acreage.

All the acreage is irrigated and is used for hay.
Runoff is very slow or ponded, and the erosion hazard
is slight. Capability unit Vw-1 irrigated.

Irim loam, 1 to 5 percent slopes (IrB).—This soil is on
flood plains along major streams. It is ordinarily farther
from the main stream channels than Irim loam, 0 to 1
percent slopes. It has a water table that fluctuates from
near the surface for short periods to a depth of about
3 feet. It is subject to ocecasional overflow.

Included with this soil in mapping are small areas of
Big Blue and Gas Creek soils and areas of peat and muck
near Crested Butte. Included soils make up about 10
percent of the total acreage.

All the acreage is irrigated and produces moderate
to good yields of native hay. Runoff is slow, and the
erosion hazard is slight to moderate. Capability unit
Vw-2 irrigated.

Jerry Series

The Jerry series consists of deep, well-drained soils
on upland hills, ridges, and valley sides. Slopes are 5
to 30 percent. These soils formed in locally transported
allulvium that was derived from sandstone and sandy
shale.

In a representative profile the surface layer is dark-
gray loam about 6 inches thick. The subsoil is gravelly
heavy clay loam about 89 inches thick. It is dark grayish
brown, brown, light brown, and pale brown. The sub-
lstratum to a depth of 60 inches is pale-brown stony
oam.

Jerry soils are at elevations of 8,900 to 10,000 feet.
The average annual precipitation is about 20 inches,
and the average annual soil temperature is about 38°F,
The native vegetation is commonly big sagebrush,
snowberry, Thurber fescue, Arizona fescue, nodding
brome, native bluegrass, and scattered groves of aspen.

Permeability is slow, and available water capacity is
moderate. Roots can penetrate to a depth of 60 inches
or more.

These soils are used mainly for grazing and wildlife.

Representative profile of Jerry loam, 5 to 30 percent
slopes, near the center of sec. 36, T. 15 S,, R. 85 W,,
Gunnison County:

A1—0 to 6 inches, dark-gray (10YR 4/1) loam, black {10YR

2/1) moist; weak, thin, platy structure parting to
moderate, medium, granular; soft, very friable; 10
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slopes; SE1/4 sec. 36, T. 47 N, R. 5 W., Gunnison
County:

014 inches to 1 inch, organic material consisting of bark,
twigs, leaves, and needles.

02—1 inch to 0, partly decomposed organic material.

A2—0 to 8 inches, pinkish-gray (7.65YR 7/2) loam, brown
(7.6YR 5/2) moist; weak, medium, subangular
blocky structure parting to moderate, fine, gran-
ular: weak platy structure in places; soft, very
friable; b percent gravel and stones; pH 7.0; clear,
smooth boundary,

A&B—8 to 16 inches, mixed-colored, including pinkish-gray
(7.6YR 7/2) and brown (7.5YR 5/3), heavy loam,
brown (7.5YR 5/2) and dark brown (7.5YR 4/3)
moist; moderate, medium, subangular blocky struc-
ture parting to moderate, fine, granular; slightly
hard, very friable; seams and nodules of B2t ma-
terial imbedded in A2 matrix; 10 percent stones
and gravel; pH 6.8; gradual, irregular boundary.

B2t-16 to 34 inches, reddish-brown (5YR 5/3) clay loam,
reddish brown (5YR 4/3) moist; moderate, me-
dium, subangular blocky structure; hard, friable;
thin nearly continuous clay films on ped faces; 10
percent rhyolite rock, stones, and gravel; pH 6.6;
clear, wavy boundary.

R—34 to 60 inches, rhyolite.

The A horizon is typically loam, but in places is gravelly
and stony loam.. The A2 horizon ranges from 6 to 12 inches
in thickness and from pinkish gray to pink or light gray to
very pale brown in color. The B2t horizon ranges from red-
dish brown to light reddish brown. The soil is slightly acid
or neutral. The content of angular gravel and stones ranges
from b to 35 percent. Depth to bedrock ranges from 20 to 40
inches.,

Shl_lle and Sapinero loams, 10 to 50 percent slopes (SsF).
-—'Thls mapping unit is mainly in the Blue Mesa and
Pine Creek parts of the survey area. It is about 65
percent Shule loam and 20 percent Sapinero loam. Each
soil has the profile described as typical of its series.
The moderately sloping Shule soil is mostly on moun-
taingides. The Sapinero soil is mostly on ridges.

Included with th_ese soils in mapping are areas of
Youman and Sunshine soils in small parks and clearings
and small areas of Vulcan soils on the east side of Pine
Creek. These inclusions make up less than 15 percent
of the total acreage.

This unit is almost entirely forested, mainly Engel-
mann spruce and subalpine fir. Areas where forest fire
and logging have been extensive are dominantly in
stands of aspen and scattered conifers.

In thig; unit runoff is medium to rapid, and the erosion
hazard is moderate to high. Use and management are
abogt fche same for both soils. Capability unit VIIe-2
nonirrigated; woodland group 4.

Spring Creek Series

The Spring Creek series consists of shallow, well-
drained soils on upland ridges and mountainsides. Slopes
are 5 to 40 percent. These soils formed in locally trans-
ported stony material that was derived from rhyolitic
tuff and breccia.

In a representative profile the surface layer is dark
grayish-brown stony loam 9 inches thick. Below this is
pale-brown, calcareous gravelly and very gravelly loam
about 10 inches thick. Rhyolitic tuff is at a depth of
19 inches.

Spring Creek soils receive from 11 to 14 inches of
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precipitation. The average annual soil t_emperature @s
42° F. The average soil temperature In summer 18
about 62°. The native vegetation is commonly frl.nged
sage, winterfat, phlox, western wheatgrass, squirrel-
tail, dryland sedge, and slimstem muhly.

Permeability is moderately rapid. Roots can pene-
trate to a depth of only about 20 inches, and available
water capacity is low.

Most of the acreage is in native vegetation and is
used as range and wildlife habitat.

The Spring Creek soils in this survey area are mapped
only with Duffson soils.

Representative profile of Spring Creek stony loam in
native vegetation; NW1/4 sec. 3, T. 49 N, R. 1 W,,
Gunnison County:

A1—0 to 9 inches, dark grayish-brown (10YR 4/2) stony
loam, very dark grayish brown (10YR 3/2) moist;
weak, fine, subangular blocky structure; soft, fri-
able; 10 percent angular stones and gravel; pH 6.8;
clear, smooth boundary.

Clea—9 to 16 inches, pale-brown (10YR 6/8) gravelly loam,
dark brown (10YR 4/3) moist; weak, fine, sub-
angular blocky structure; slightly hard, .frxabl'e;
40 percent angular gravel; calcarecus; thin white
(10YR 8/2) lime coats on the base of gravel; pH
8.0;: clear, smooth boundary.

C2ca—15 to 19 inches, pale-brown (10YR 6/3) very gravelly
loam, brown (10YR 5/3) moist; massive; soft, very
friable; 80 percent gravel, cobblestones, and stones;
caleareous; pH 8.2; clear, smooth boundary.

R—19 inches, rhyolitic tuff.

The A horizon is typically stony loam, but in places is
loam and channery loam. It is 4 to 10 inches thick. The con-
tent of coarse fragments ranges from 35 to 60 percent. Depth
to bedrock is 10 to 20 inches.

Stony Rock Land

Stony rock land (St) consists mostly of exposed bed-
rock, loose stones, boulders, and soils that are very
shallow over bedrock. Exposed bedrock and stones cover
25 to 90 percent of the surface area. Common rock types
are rhyolite, tuff, quartz latite, sandstone, granite,
breccia, gneiss, and schist and small outcrops of silty
shale. Slopes range from 10 to 80 percent. Included in
mapping are small areas of soils that are up to 40
inches deep.

Generally the largest areas of exposed bedrock are
on southerly exposures. The very shallow soil between
rocks has a very high content of loose stones. Less
bedrock is exposed on northerly exposures, and areas
of very shallow soils are larger. Northerly exposures
commonly support more dense vegetation than south-
erly exposures.

Stony rock land is somewhat intermittent throughout
the survey area. It is commonly on steeper terrain. The
vegetation varies widely, depending on moisture, eleva-
tion, and exposure. Sparse stands of climatically
adapted grasses, shrubs, and forbs are dominant at
lower elevations. Open stands of conifers and aspen
are common where moisture is in excess of 18 inches
or elevations are more than 8,000 feet.

Stony rock land provides concealment and escape
for wildlife. Deer and elk often graze the sunny slopes
in winter. Capability unit VIIIs-3.
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Hydrologic Soil Group—Gunnison Area, Colorado, Parts of Gunnison, Hinsdale,
and Saguache Counties

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Gunnison Area, Colorado, Parts of Gunnison, Hinsdale, and Saguache
Counties (C0662)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Ad Alluvial land A 69.4 8.5%

BsB Bosler sandy loam, 1 to 8 B 30.8 3.8%
percent slopes

DeB Dewville loam, 1 to 5 percent B 101.9 12.5%
slopes

DeC Dewville loam, 5 to 15 percent |B 69.2 8.5%
slopes

DsE Duffson-Spring creek stony B 535.7 65.9%
loams, 5 to 40 percent slopes

IrB Irim loam, 1 to 5 percent slopes |C 5.7 0.7%

Totals for Area of Interest 812.7 100.0%

USDA
el 2aY

Natural Resources
Conservation Service

National Cooperative Soil Survey

Web Soil Survey
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Hydrologic Soil Group—Gunnison Area, Colorado, Parts of Gunnison, Hinsdale,

and Saguache Counties

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

10/25/2012
Page 4 of 4



CHAPTER 3. HYDROLOGY

of Gunnison can be derived according to the location (N106° 55' 36" Latitude W38°32'
39" longitude) and elevation (7,700 feet). IDF data for events less than one hour are
established using ratio data found in Short Duration Rainfall Relations of the Western
United States (Arkell R.E., F. Richards, 1986, AMS Conference on Climate and Water
Management).

TABLE 3-1 POINT RAINFALL, DEPTH, DURATION, FREQUENCY IN GUNNISON, COLORADO

5-min 10-min 15-min 30-min | l-hr 2-hr 3-hr 6-hr 24-hr
2-yr 0.13 0.20 0.26 0.36 045 0.54 0.59 0.70 1.00
S-yr 0.20 0.31 0.39 0.54 0.68 0.79 0.86 1.00 1.40
10-yr 0.25 0.38 0.48 0.67 0.85 0.97 1.05 1.20 1.60
25-yr 0.32 0.50 0.63 0.87 1.10 1.20 1.27 1.40 2.00
50-yr 0.40 0.62 0.79 1.09 1.38 1.46 1.51 1.60 2.20
100-yr 0.48 0.76 0.94 1.22 1.51 1.61 1.69 1.80 2.40
TABLE 3-2 RAINFALL INTENSITY DURATION-FREQUENCY IN GUNNISON, COLORADO (INTENSITY IN INCHES/HR)

5-min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 24-hr
2-yr 1.57 1.22 1.03 0.71 0.45 0.27 0.20 0.12 0.04
5-yr 2.37 1.84 1.55 1.07 0.68 0.39 0.29 0.17 0.06
10-yr 2.96 2.30 1.94 1.34 0.85 0.48 0.35 0.20 0.07
25-yr 3.38 2.97 2.51 1.74 1.10 0.60 0.42 0.23 0.08
50-yr 4.80 3.73 3.15 2.18 1.38 0.73 0.50 0.27 0.09
100-yr 5.80 4.53 3.74 2.45 1.51 0.80 0.56 0.30 0.10

The following equation can be used to determine intensities not shown in the IDF table or curve. The
equation is used with the Rational Method by setting T, equal to the time of concentration of the
watershed.

PAGE 18

EQUATION 3-1 RAINFALL INTENSITY DURATION-FREQUENCY (INCHES/HR)

_ 29P;
- (10 + Td)0.789

Where [ = rainfall intensity (inch/hr),
P, = 1hour rainfall depth (inches), and
T, = duration or time of concentration (minutes)

CITY OF GUNNISON STORMWATER MANAGEMENT MANUAL




Il. Recommended Runoft Coefficients

Land Use or Surface Characteristics

Percent imper-
viousness

Business:

Commercial areas

Neighborhood areas

&8

Residential:

Single-famiy

Multiunk (detached)

Mudtunk (attached)

Ha¥-acre lot or karger

Apartments

Industrial:

Light areas

Heavy areas

Parks, cometerios:

Playgrounds:

Schools:

Raliroad yard areas:

8|8l (88

Undeveloped areas:

Historical Flow Analysis

Greenbelts, agricultural
Oft-ske fiow analysis

Streets;

when land use not defined)

FS
n

Paved

Gravsl

Roofs:

Driveways and sidewalks:

Lawns, sandy soil

o[8l8i&i3

Lawns, clayey sol

0

*Refer to Figures RO-3 through RO-5 in Runoff Chapter

of USDCM.
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Runoff Coefficient vs. Watershed Imperviousness

Based on Runoft Coefficient estimating equation published by Urbonas, et.al. (1990) & WEF (1998)

Basic equation for NRCS Soll Typea € & D:

Cep =Kep + (0.858% - 0.786%° + 0.774% + 0.04)

Basic equation for NRCS Soll Tvpe A;

Ca =Ky + (131%° - 144%7 + 1.135% - 0.12) in which use values for C, >0

in which:

i = [,M100, imperviousness ratio
1, = watershed imperviousness in percent
C 4 = Runoff Coefficient for NRCS Soil Type A

K, =Correction factor for C, when the storm return period is greater than 2-years

Cep = Runoff Coefficient for NRCS Soil Types C and D

K ¢p = Correction factor for C (7, when the storm return period is greater than 2-years

Values of Correction Factors Kepg K4
NRCS Storm Return Period
Soil Types 2-yr S-yr 10-yr 25-yr 50-yr 100-yT
C&D 0.00 [-0.10% +0.11) [-0.18% +0.21] [-0.28% +0.33] [-0.33%+0.40] [-0.39% +0.46]
A 0.00 (-0.08% +0.09] [-0.14%+0.17) [-0.19% +0.24] [-0.22%7+0.28] [-0.25% +0.37]
Values of Runoft Coetficient Cep Values of Runoff Coetficient Cy
Imperv. Type C and D NRCS Hydrologic Soil Groups Type A NRCS Hydrologic Soils Group
Ratio () 2-yT Syt 10-yr 252: 50-yr T00-yr -yt S-yr 10-yr 23-yT 50-yr T00-yr
0.00 0.04 0.15 0.25 0.37 0.44 Q.50 -0.12 -0.03 0.05 012 0.16 0.20
0.05 0.08 0.18 0.28 0.39 0.46 0.52 -0.07 0.02 0.10 0.16 0.20 0.24
0.10 0.11 0.21 0.30 0.41 0.48 Q.53 -0.02 0.06 0.14 0.20 0.24 0.28
0.15 0.14 0.24 0.32 043 0.49 054 0.02 0.10 0.17 0.23 0.27 0.30
0.20 017 0.26 0.34 0.44 0.50 0.55 0.08 0.13 0.20 0.26 0.30 0.33
0.25 0.20 0.28 0.36 046 0.52 0.56 0.09 0.16 0.23 0.29 0.32 .35
0.30 0.22 0.30 0.38 0.47 0.53 0.57 0.13 0.19 0.25 0.31 0.34 .37
0.35 0.25 0.33 0.40 0.48 0.54 057 0.16 0.22 0.28 0.33 0.36 0.39
0.40 0.28 0.35 042 0.50 0.55 0.58 0.19 0.25 0.30 0.35 0.38 0.41
0.45 0.3 0.37 0.44 0.51 0.56 0.59 0.22 0.27 0.33 0.37 0.40 0.43
0.50 0.34 0.40 0.48 0.53 057 0.60 0.25 0.30 0.35 0.40 0.42 0.45
0.55 0.37 0.4¢ 04 .55 0.59 0.62 .29 0.33 0.38 0.42 0.45 047
0.60 0.41 0.4¢ 9.5 .57 0.61 0.63 0.33 0.37 .41 0.45 0.47 .50
0.65 0.45 0.49 0.54 0.59 0.63 0.65 0.37 0.41 045 0.49 0.5 .53
0.70 0.48 0.53 0.57 0.62 0.66 0.68 042 045 0.49 0.53 Q.54 0.56
0.75 0.54 0.58 0.62 0.66 0.69 0.71 047 0.50 0.54 0.57 0.58 0.61
0.80 0.60 063 0.68 0.70 073 0.74 0.54 0.56 0.60 0.63 0.64 0.66
0.85 0.68 0.68 0.71 0.75 0.78 0.79 0.61 0.63 0.66 0.69 0.70 0.72
0.90 0.73 0.75 0.77 0.80 0.83 0.83 0.69 0.71 0.73 0.76 077 0.79
0.95 0.80 0.82 0.84 0.87 0.89 0.89 0.7! 0.80 0.82 0.84 0.85 0.88
1.00 0.89 0.90 0.92 0.94 0.96 0.96 0.8 0.90 0.92 0.94 0.95 0.98
Notes: For Type B Soils, use the average of coefficients C¢p and C .
When the Runoff Coefficient in above table is < 0, use 0.
When compositing the Runoff Coetficient for different soil types, use the table values above regardless if they are < 0.
Runoff Coefficient vs. Imperviousness Runoff Coefficient vs. Imperviousness
NRCS Hydrologlc Soils C & D NRCS Hydrologic Soil A
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APPENDIX B

WEIGHTED C COEFFICIENT

CUHP WORKSHEETS

SF-2 TIME OF CONCENTRATION

SF-3 STORM DRAINAGE DESIGN
SUMMARY OF RELEASE RATES
DETENTION POND SizING 10-YR, 100-YR
SUMMARY OF DETENTION VOLUMES
ExiSTING OUTFALL CAPACITIES
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CUHP 2005 Project Summary

CUHT’ Version:|CUHP 2005 1.3.3 rel. 2/8/2010

System Information

0O8: Windows (32-bit) NT 6.01, Excel Version: 11.0

Project Title:|12-0056 GUNNISON RISING

Project Cc 5-YR

Run Date:{11/8/2012 15:01

Input Workbook:)F:\2012112-0156 Gunnison Rising\4.0 Construction Documents\civil\Drainage\CUHP\Existing CUHP\12-0156 Cuhp_S5YR STORM.xIs

Output Database:

Output Workbook:

F:\2012\12-0156 Gunnison Rising\d.0 Construction Documents\civilDrainage\CUHP\Existing CUHP\CUHP_Out\12-0156 5YR OUT.mdb

12012112-0156 Gunnison Rising\4.0 Construction Documents\civilDrainage\CUHP\Existing CUHP\CUHP_Out\12-0156 5YR OUT .xls

SWMM Flle: |F:\2012\12-0156 Gunnison Rising\d.0 Construction Documents\civi\Drainage\CUHP\Existing CUHP\CUHP_Out\12-0156 5YR SWMM.ixt
SWMM Start Time: | <Not Specified> assumed 1/1/2005 12:00 AM ]

12-0156 5YR OUT .xls




Printouts for User Selected Storm Hydrographs

flow in cfs

8

2

[

£

[}

£ o g 2 S g 8
1/1/2005 0:05 5 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 0:10] 10 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 0:15| 15 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 0:20] 20 0.01 0.01 0.01 0.01 30.09 14.09
1/1/2005 0:25] 25 0.04 0.02 0.02 0.03 76.90 45.60
1/1/2005 0:30f 30 0.19 0.12 0.12 0.16 79.89 61.45
1/1/2005 0:35] 35 0.33 0.28 0.25 0.27 53.56 53.15
1/1/2005 0:40] 40 0.36 0.41 0.33 0.28 32.77 40.98
1/1/2005 0:45| 45 0.31 0.48 0.35 0.23 21.55 31.78
1/1/2005 0:50| 50 0.26 0.49 0.33 0.19 17.65 25.57
1/1/2005 0:55| 55 0.22 0.47 0.29 0.16 15.64 20.14
1/1/2005 1:00 60 0.19 0.42 0.26 0.14 14.39 15.84
1/1/2005 1:05| 65 017 0.38 0.23 0.12 14.02 14.11
1/1/2005 1:10] 70 0.14 0.35 0.20 0.10 13.89 13.50
1/1/2005 1:15| 75 0.12 0.32 0.19 0.08 12.88 12.77
1/1/2005 1:20| 80 0.10 0.29 017 0.07 11.39 11.64
1/1/2005 1:25] 85 0.09 0.27 0.16 0.06 10.55 10.72
1/1/2005 1:30f 90 0.08 0.25 0.14 0.05 10.25 10.21
1/1/2005 1:35] 95 0.07 0.23 0.13 0.05 10.18 9.90
1/1/2005 1:40| 100 0.06 0.22 0.1 0.04 8.78 9.06
1/1/2005 1:45| 105 0.05 0.20 0.10 0.03 7.53 7.92
1/1/2005 1:50] 110 0.04 0.18 0.09 0.02 7.10 7.31
1/1/2005 1:55{ 115 0.03 0.16 0.08 0.02 6.94 6.94
1/1/2005 2:00| 120 0.02 0.14 0.08 0.01 6.54 6.55
1/1/2005 2:05| 125 0.02 0.13 0.07 0.01 3.58 4,90
1/1/2005 2:10] 130 0.01 0.12 0.06 0.01 1.14 2.75
1/1/2005 2:15] 135 0.01 0.11 0.06 0.01 0.29 1.57
1/1/2005 2:20| 140 0.01 0.10 0.05 0.00 0.00 0.82
1/1/2005 2:25| 145 0.01 0.10 0.04 0.00 0.00 0.40
1/1/2005 2:30| 150 0.00 0.09 0.03 0.00 0.00 0.13
1/1/2005 2:35| 155 0.00 0.08 0.03 0.00 0.00 0.00
1/1/2005 2:40] 160 0.00 0.07 0.02 0.00 0.00 0.00
1/1/2005 2:45{ 165 0.00 0.06 0.02 0.00 0.00 0.00
1/1/2005 2:50| 170 0.00 0.06 0.01 0.00 0.00 0.00
1/1/20056 2:55| 175 0.00 0.05 0.01 0.00 0.00 0.00
1/1/2005 3:00| 180 0.00 0.04 0.00 0.00 0.00 0.00
1/1/2005 3:05| 185 0.00 0.03 0.00 0.00 0.00 0.00
1/1/2005 3:10] 180 0.00 0.03 0.00 0.00 0.00 0.00
1/1/2005 3:15{ 195 0.00 0.02 0.00 0.00 0.00 0.00
1/1/2005 3:20} 200 0.00 0.01 0.00 0.00 0.00 0.00
1/1/2005 3:25| 205 0.00 0.01 0.00 0.00 0.00 0.00
1/1/2005 3:30| 210 0.00 0.01 0.00 0.00 0.00 0.00
1/1/2005 3:35| 215 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 3:40| 220 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 3:45] 225 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 3:50] 230 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 3:55] 235 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:00] 240 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:05| 245 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:10| 250 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:15| 255 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:20| 260 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:25| 265 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:30{ 270 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:35] 275 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:40} 280 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:45] 285 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:50| 290 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:55| 295 0.00 0.00 0.00 0.00 0.00 0.00

12-0156 5YR OUT .xIs



Printouts for User Selected Unit Hydrographs

flow in cfs
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5 133.92 70.36 73.53 116.85 445.42 391.83

10 233.69 186.87 170.79 186.43 395.59 614.69
15 228.66 267.33 215.32 172.00 136.71 344.38
20 179.70 301.03 213.97 133.09 49.62 219.33
25 150.69 297.33 195.02 109.07 0.00 122.49
30 121.99 277.60 162.09 88.76 81.76
35 104.91 242.56 144.71 75.38 41.03
40 88.96 213.71 127.34 62.00 0.30
45 73.00 193.87 109.96 48.61 0.00
50 57.05 174.03 99.80 36.66
55 45.55 154.19 90.11 32.20
60 40.24 141.77 80.41 27.74
65 34.92 130.75 70.72 23.28
70 29.60 119.73 61.02 18.82
75 24.28 108.71 51.33 14.36
80 18.97 97.69 42.92 9.89
85 13.65 86.68 39.69 5.43
90 8.33 75.66 36.46 0.97
95 3.01 64.64 33.23 0.00

100 0.00 58.15 29.99

105 54.48 26.76

110 50.80 23.53

115 4713 20.30

120 43.46 17.07

125 39.78 13.84

130 36.11 10.60

135 32.44 7.37

140 28.77 4.14

145 25.09 0.91

150 21.42 0.00

155 17.75

160 14.07

165 10.40

170 6.73

175 3.05

180 0.00

12-0156 5YR OUT .xIs



Summary of CUHP Input Parameters (Version 1.3.3)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct| Receiv.

Area Centroid Length Slope Percent Pervious Imperv. ] initial Rate | Final Rate Coeft. Imperv. Perv. Percent Eff.
Catchment Name/ID | Raingage Name/ID (sq.mi.) (miles) (miles) (ft/ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) [DCIA Level| Fraction Fraction Imperv.
E1 5YR_GAGE 0.206 0.323 0.646 0.073 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.06
E2 5YR_GAGE 0.477 0.643 1.263 0.041 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.06
E3 5YR_GAGE 0.281 0.576 0.964 0.062 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.06
E4 5YR_GAGE 0.150 0.241 0.507 0.062 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.06
E5 5YR_GAGE 0.138 0.280 0.458 0.061 75.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.93 0.32 72.11
E6 5YR_GAGE 0.238 0.261 0.576 0.021 45.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.83 0.22 40.67

12-0156 5YR OUT .xls




Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 1.3.3)

Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph
W50 W75 Time to Time to Total
w50 Before W75 Before Peak Volume | Excess | Excess Peak Peak Volume

Catchment Name/1D User Comment for Catchment Ct Cp (min.) Peak (min.) Peak (min.) JPeak (cfs (c.) (inches) (ctf) (min.) JFlow (cfs (c.f)
E1 BASIN E1 0.169 0.270 25.9 6.86 13.5 4.85 11.4 239] 478,579 0.00 887 40.0 0.36 885
E2 BASIN E2 0.159 0.306 47.4 12.63 24.6 8.93 211 302] 1,108,166 0.00 2,054 50.0 0.49 2,054
E3 BASIN E3 0.159 0.283 38.7 9.90 20.1 7.00 16.5 218] 652,819 0.00 1,210 45.0 0.35 1,208
E4 BASIN E4 0.186 0.257 241 6.26 12.5 4.42 10.4 187] 348,480 0.00 646 40.0 0.28 646
E5 BASIN E5 0.095 0.569 5.7 2.00 3.0 1.34 6.7 723] 320,602 0.46] 145,894 30.0 80] 140,252
E6 BASIN E6 0.094 0.427 10.6 3.70 5.5 2.47 8.3 676] 552,922 0.24] 133,924 30.0 61] 131,944

12-0156 5YR OUT .xls



Printouts for User Selected Unit Hydrographs

flow in cfs
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5 135.10 71.24 74.39 117.75 451.37 397.22

10 233.99 188.59 171.85 186.36 394.97 635.39
15 227.99 268.56 215.48 171.45 136.14 348.49
20 178.98 301.01 213.45 132.80 46.73 211.71
25 150.39 296.58 194.31 108.87 0.00 119.78
30 121.80 276.58 161.70 88.65 74.19
35 104.80 241.49 144.40 75.31 28.60
40 88.89 213.19 127.09 61.97 0.00
45 72.98 193.43 109.79 48.63
50 57.08 173.68 99.68 36.65
55 45.54 153.92 90.02 32.20
60 40.24 141.58 80.35 27.75
65 34.94 130.60 70.69 23.31
70 29.64 119.61 61.02 18.86
75 24.34 108.63 51.35 14.41
80 19.04 97.64 42.91 9.96
85 13.73 86.66 39.68 5.52
90 8.43 75.67 36.46 1.07
95 3.13 64.69 33.24 0.00

100 0.00 58.13 30.02

105 54.47 26.80

110 50.81 23.58

115 4715 20.35

120 43.48 17.13

125 39.82 13.91

130 36.16 10.69

135 32.50 7.47

140 28.84 4.24

145 25.18 1.02

150 21.51 0.00

155 17.85

160 14.19

165 10.53

170 6.87

175 3.21

180 0.00

12-0156 100YR OUT .xIs




CUHP 2005 Project Summary

CUHP Version:]CUFP 2005 1.3.3 rel. 2/&/2010
System Information]OS: Windows (32-bit) NT 6.01, Excel Version: 11.0

Project Title:| 12-0156 GUNNISON RISING
Project Comment:|<Not Specified>

Run Date:{11/8/2012 15:21
Input Workbook: {F:\2012\12-0156 Gunnison Rising\4.0 Construction Documents\civilDrainage\CUHP\Existing CUHP\12-0156 Cuhp133_1.xIs
Output Database: |F:\2012\12-0156 Gunnison Rising\d.0 Construction Documents\civifDrainage\CUHP\E xistin, CUHP\CUHP_Out\12-0156 GunnisonR.mdb
Output Workbook:|F\2012\12-0156 Gunnison Rising\d.0 Construction Documents\civilDrainage\CUHP\Existing CUHP\CUHP_Out\12-0156 100YR OUT .xis
SWMM File:|F:\2012112-0156 Gunnison Rising4.0 Construction Documents\civilDrainage\CUHP\Existing CUHP\CUHP_Oufi12-0156 100YR SWMM.txt
SWMM Start Time: {<Not Specified> assumed 1/1/2005 12:00 AM

12-0156 100YR OUT.xIs




Printouts for User Selected Storm Hydrographs

flow in cfs
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1/1/2005 0:05 5 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 0:10] 10 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 0:15] 15 0.00 0.00 0.00 0.00 8.93 418
1/1/2005 0:20] 20 0.02 0.01 0.01 0.02 43.94 23.61
1/1/2005 0:25] 25 0.21 0.12 0.12 0.18 97.54 60.36
1/1/2005 0:30f 30 10.16 5.46 5.66 8.83 203.01 151.94
1/1/2005 0:35f 35 37.91 24.95 24.13 31.72 226.76 245.17
1/1/2005 0:40f 40 61.37 53.38 47.05 48.80 168.13 243.43
1/1/2005 0:45f 45 68.94 78.58 63.00 53.06 114.77 199.71; »
1/1/2005 0:50f 50 66.34 95.01 69.97 50.12 79.98 157.76
1/1/2005 0:55( 55 60.20 101.87 69.46 44.71 59.26 120.41
1/1/2005 1:00{ 60 52.99 101.19 64.72 39.06 50.14 90.56
1/1/2005 1:05| 65 47.43 95.90 60.12 34.65 47.47 71.47
1/1/2005 1:10| 70 41.38 89.36 54.79 29.55 35.33 54.06
1/1/2005 1:15) 75 34.50 82.30 49.04 23.93 25.26 37.35
1/1/2005 1:20| 80 27.99 74.65 43.98 19.15 18.18 26.97
1/1/2005 1:25| 85 22.95 67.33 39.26 15.86 13.82 19.51
1/1/2005 1:30] 90 19.28 61.16 34.88 13.23 12.73 15.57
1/1/2005 1:35] 95 16.34 55.67 30.85 11.02 12.36 13.14
1/1/2005 1:40{ 100 13.77 50.74 26.91 9.01 12.36 12.04|
1/1/2005 1:45] 105 11.41 46.14 23.15 7.10 12.36 11.72
1/1/2005 1:50] 110 9.16 41.65 20.03 5.28 12.36 11.60
1/1/2005 1:55f 115 7.02 37.25 17.80 3.55 12.36 11.60
1/1/2005 2:00} 120 4.95 32.95 15.96 2.06 12.36 11.60
1/1/2005 2:05| 125 3.04 29.00 14.37 1.17 6.94 9.06
1/1/2005 2:10| 130 1.70 25.93 12.92 0.66 2.20 5.00
1/1/2005 2:15| 135 0.97 23.59 11.53 0.36 0.56 2.78
1/1/2005 2:20| 140 0.54 21.63 10.21 0.19 0.00 1.42
1/1/2005 2:25| 145 0.29 19.89 8.95 0.08 0.00 0.66
1/1/2005 2:30| 150 0.14 18.27 7.69 0.02 0.00 0.18
1/1/2005 2:35] 155 0.04 16.72 6.43 0.00 0.00 0.00
1/1/2005 2:40{ 160 0.01 15.26 5.17 0.00 0.00 0.00
1/1/2005 2:45] 165 0.00 13.83 3.92 0.00 0.00 0.00
1/1/2005 2:501 170 0.00 12.40 2.66 0.00 0.00 0.00
1/1/2005 2:55} 175 0.00 10.97 1.57 0.00 0.00 0.00
1/1/2005 3:00{ 180 0.00 9.54 0.88 0.00 0.00 0.00
1/1/2005 3.05| 185 0.00 8.11 0.50 0.00 0.00 0.00
1/1/2005 3:10f 190 0.00 6.68 0.27 0.00 0.00 0.00
1/1/2005 3:15} 195 0.00 5.25 0.15 0.00 0.00 0.00
1/1/2005 3:20] 200 0.00 3.82 0.06 0.00 0.00 0.00
1/1/2005 3:25| 205 0.00 2.43 0.02 0.00 0.00 0.00
1/1/2005 3:30| 210 0.00 1.34 0.00 0.00 0.00 0.00
1/1/2005 3:35( 215 0.00 0.77 0.00 0.00 0.00 0.00
1/1/2005 3:40| 220 0.00 0.43 0.00 0.00 0.00 0.00
1/1/2005 3:45| 225 0.00 0.23 0.00 0.00 0.00 0.00
1/1/2005 3:50| 230 0.00 0.12 0.00 0.00 0.00 0.00
1/1/2005 3:55| 235 0.00 0.04 Q.00 0.00 0.00 0.00
1/1/2005 4:00| 240 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:05| 245 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:10| 250 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:15| 255 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:20| 260 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:25] 265 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:30} 270 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4:35} 275 0.00 0.00 Q.00 0.00 0.00 0.00
1/1/2005 4:.40} 280 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4.45} 285 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4.50f 290 0.00 0.00 0.00 0.00 0.00 0.00
1/1/2005 4.55] 295 0.00 0.00 0.00 0.00 0.00 0.00
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Summary of CUHP Input Parameters (Version 1.3.3)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct| Receiv.

Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent Eff.
Catchment Name/ID ] Raingage Name/ID (sq.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in/hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction Imperv.
E1 100YR_GAGE 0.206 0.323 0.646 0.073 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.50
E2 100YR_GAGE 0.477 0.643 1.263 0.041 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.50
E3 100YR_GAGE 0.281 0.576 0.964 0.062 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.50
E4 100YR_GAGE 0.150 0.241 0.507 0.062 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.50
E5 100YR_GAGE 0.138 0.280 0.458 0.061 75.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.93 0.32 73.42
E6 100YR_GAGE 0.238 0.261 0.576 0.021 45.0 0.40 .0.10 4.50 0.60 0.0018 0.00 0.83] 0.22 42.62
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Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 1.3.3)

Unit Hydrograph Parameters and Results

Excess Precip.

Storm Hydrograph

W50 W75 Time to Time to Total
W50 Before W75 Before Peak Volume | Excess | Excess Peak Peak Volume

Catchment Name/ID User Comment for Catchment Ct Cp (min.) Peak (min.) Peak {min.) JPeak (cfs (c.f) (inches) (c.f.) (min.) JFlow (cfs (c.f)
E1 BASIN E1 0.167 0.267 25.9 6.81 13.5 4.81 11.3 239] 478,579 0.39] 186,805 45.0 69] 186,310
E2 BASIN E2 0.157 0.303 47.4 12.52 24.7 8.85 20.9 302 1,108,166 0.39] 432,553 55.0 102| 432,571
E3 BASIN E3 0.157 0.279 38.7 9.82 20.1 6.94 16.4 218| 652,819 0.39] 254,816 50.0 70| 254,465
E4 BASIN E4 0.184 0.254 24 .1 6.21 12.5 4.39 10.3 187 348,480 0.39] 136,023 45.0 53§ 136,015
|E5 BASIN E5 - 0.095 0.574 57  1.98 2.9 1.32 6.6 733| 320,602 1.25| 401,561 35.0 2271 386,729
E6 BASIN E6 0.093 0.445 10.0 3.51 5.2 2.35 8.2 711} 552,922 0.89] 491,246 35.0 245| 483,865
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CUHP 2005 Project Summary

CUHP Version:

CUHP 2005 1.3.3 rel. 2/8/2010

System Information

OS: Windows (32-bit) NT 6.01, Excel Version: 11.0

Project Title:

12-0156 GUNNISON RISING

Project Comment:

<Not Specified>

Run Date:

12/4/2012 12:58

Input Workbook:

F:\2012\12-0156 Gunnison Rising\4.0 Construction Documents\civil\Drainage\CUHP\CUHP B5 C4\12-015

Output Database:

F:\2012\12-0156 Gunnison Rising\4.0 Construction Documents\civil\Drainage\CUHP\CUHP B5 C4\CUHP

Output Workbook:

F:\2012\12-0156 Gunnison Rising\4.0 Construction Documents\civi\Drainage\CUHP\CUHP B5S C4/\CUHP

SWMM File:

F:\2012\12-0156 Gunnison Rising\4.0 Construction Documents\civil\Drainage\CUHP\CUHP B5 CA\CUHP

SWMM Start Time:

5/1/2012

|

12-0156 P5 Gunnison B C.xls




Printouts for User Selected Storm Hydrographs

flow in cfs

8

g

E

£

Q
£ @ 3
5/1/2012 9:05 5 0.00 0.00
5/1/2012 9:10 10 0.00 0.00
5/1/2012 9:15 15 0.00 0.00
5/1/2012 9:20 20 0.02 0.02
5/1/2012 9:25 25 0.06 0.05
5/1/2012 9:30 30 0.33 0.26
5/1/2012 9:35 35 0.47 0.38
5/1/2012 9:40 40 0.39 0.34
5/1/2012 9:45 45 0.30 0.27
5/1/2012 9:50 50 0.23 0.22
5/1/2012 9:55 55 0.18 0.17
5/1/2012 10:00 60 0.13 0.14
5/1/2012 10:05 65 0.11 0.11
5/1/2012 10:10 70 0.09 0.09
5/1/2012 10:15 75 0.07 0.08
5/1/2012 10:20 80 0.05 0.06
5/1/2012 10:25 85 0.03 0.05
5/1/2012 10:30 90 0.02 0.03
5/1/2012 10:35 95 0.02 0.02
5/1/2012 10:40 100 0.02 0.02
5/1/2012 10:45 105 0.01 0.01
5/1/2012 10:50 110 0.01 0.01
5/1/2012 10:55 115 0.01 0.01
5/1/2012 11:00 120 0.01 0.01
5/1/2012 11:05 125 0.01 0.01
5/1/2012 11:10 130 0.01 0.01
5/1/2012 11:15 135 0.00 0.01
5/1/2012 11:20 140 0.00 0.00
5/1/2012 11:25 145 0.00 0.00
5/1/2012 11:30 150 0.00 0.00
5/1/2012 11:35 155 0.00 0.00
5/1/2012 11:40 160 0.00 0.00
5/1/2012 11:45 165 0.00 0.00
5/1/2012 11:50 170 0.00 0.00
5/1/2012 11:55 175 0.00 0.00
5/1/2012 12:00 180 0.00 0.00
5/1/2012 12:05 185 0.00 0.00
5/1/2012 12:10 190 0.00 0.00

12-0156 P5 Gunnison B C.xIs




Printouts for User Selected Unit Hydrographs

flow in cfs

8

2
E
£

o
£ 8 3

5 261.53 198.31
10 319.25 263.74
15 226.40 198.01
20 164.10 153.27
25 129.55 119.61
30 95.00 94.92
35 64.13 70.22
40 52.61 50.72
45 41.09 42.48
50 29.58 34.25
55 18.06 26.02
60 6.54 17.79
65 0.00 9.56
70 1.33
75 0.00

12-0156 P5 Gunnison B C.xIs




Summary of CUHP Input Parameters (Version 1.3.3)

Dist. to

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Decay Dir. Con'ct| Receiv.
Area Centroid Length Slope Percent Pervious Imperv. ] Initial Rate | Final Rate Coeff. Imperv. Perv. Percent Eff.
Catchment Name/ID | Raingage Name/ID (sg.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction Imperv.
B5 5YR_GAGE 0.183 0.310 0.660 0.556 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.06
C4 5YR_GAGE 0.166 0.373 0.629 0.534 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.06

12-0156 P5 Gunnison B C.xls




Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 1.3.3)

Unit Hydrograph Parameters and Resuits

Excess Precip.

Storm Hydrograph

w50 W75 Time to Time to Total
w50 Before W75 Before Peak Volume | Excess | Excess Peak Peak Volume
Catchment Name/ID User Comment for Catchment Ct Cp (min.) Peak (min.) Peak (min.) JPeak (cfs (c.f) (inches) (c.f) (min.) [Flow (cfs (c.f.)
B5 0.175 0.265 16.6 4.88 8.6 3.45 8.1 330] 424,681 0.00 787 35.0 0.47 783
C4 0.180 0.261 18.7 5.26 9.7 3.72 8.8 267 386,580 0.00 716 35.0 0.38 712

12-0156 P5 Gunnison B C.xls
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Printouts for User Selected Storm Hydrographs

flow in cfs

8

2

€

£

o
£ 8 3
5/1/2012 9:05 5 0.00 0.00
5/1/2012 9:10f 10 0.00 0.00
5/1/2012 9:15| 15 0.01 0.00
5/1/2012 9:20f 20 0.03 0.02
5/1/2012 9:25} 25 0.39 0.30
5/1/2012 9:30f 30 19.55 14.86
5/1/2012 9:35| 35 63.48 49.76
5/1/2012 9:40] 40 82.47 67.80
5/1/2012 9:45] 45 78.31 66.93
5/1/2012 9:50| 50 68.94 60.86
5/1/2012 9:55f 55 57.29 51.89
5/1/2012 10:00] 60 46.07 43.45
5/1/2012 10:05| 65 37.83 36.37
5/1/2012 10:10] 70 29.97 28.91
5/1/2012 10:15} 75 22.53 22.66
5/1/2012 10:20| 80 16.55 17.76
5/1/2012 10:25f 85 11.36 13.64
5/1/2012 10:30{ 90 6.77 9.96
5/1/2012 10:35) 95 3.65 6.47
5/1/2012 10:40| 100 2.08 3.64
5/1/2012 10:45] 105 1.15 2.07
5/1/2012 10:50}] 110 0.62 117
5/1/2012 10:55| 115 0.30 0.64
5/1/2012 11:00] 120 0.10 0.34
5/1/2012 11:05} 125 0.02 0.14
5/1/2012 11:10} 130 0.01 0.03
5/1/2012 11:15] 135 0.01 0.01
5/1/2012 11:20] 140 0.01 0.01
5/1/2012 11:25] 145 0.00 0.00
5/1/2012 11:30} 150 0.00 0.00
5/1/2012 11:35| 155 0.00 0.00
5/1/2012 11:40| 160 0.00 0.00
5/1/2012 11:45| 165 0.00 0.00
5/1/2012 11:50| 170 0.00 0.00
5/1/2012 11:55} 175 0.00 0.00
5/1/2012 12:00{ 180 0.00 0.00
5/1/2012 12:05| 185 0.00 0.00
5/1/2012 12:10}f 190 0.00 0.00
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Printouts for User Selected Unit Hydrographs

flow in cfs

8
2

£
£

Q
£ 8 3

5 262.77 199.29
10 318.36 263.17
15 225.91 197.55
20 163.89 153.00
25 129.44 119.48
30 95.00 94.86
35 64.11 70.24
40 52.63 50.70
45 41.15 42.50
50 29.66 34.29
55 18.18 26.08
60 6.70 17.88
65 0.00 9.67
70 1.46
75 0.00
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Summary of CUHP Input Parameters (Version 1.3.3)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct| Receiv.
Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Fina! Rate Coeff. Imperv. Perv. Percent Eff.
Catchment Name/ID | Raingage Name/ID (sgq.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) JDCIA Level| Fraction Fraction Imperv.
B5 100YR_GAGE 0.183 0.310 0.660 0.556 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.50
C4 100YR_GAGE 0.166 0.373 0.629 0.534 2.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.04 0.02 1.50

12-0156 P100 Gunnison B C.xls




Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 1.3.3)

Unit Hydrograph Parameters and Results

Excess Precip.

Storm Hydrograph

W50 W75 Time to Time to Total
w50 Before W75 Before Peak Volume | Excess § Excess Peak Peak Volume
Catchment Name/ID User Comment for Catchment Ct Cp (min.) Peak {min.) Peak (min.) [Peak (cfs (c.f) (inches) (c.t.) (min.) JFlow (cfs (c.f)
B5 0.173 0.262 16.6 4.85 8.7 3.43 8.1 329 424,681 0.39( 165,767 40.0 82| 164,853
C4 0.178 0.258 18.8 5.22 9.8 3.69 8.7 266| 386,580 0.39( 150,895 40.0 68| 149,910

12-0156 P100 Gunnison B C.xls
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PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
AGENCY:
DATE:

REV. DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON

CITY OF GUNNISON

12.03.2012
01.17.2013

DETENTION POND RELEASE RATES BASED
UPON HISTORIC RELEASE RATES

BASIN SOILS AREA (AC) 10 YR 100 YR
Al D 52.49 26.90 93.70
B1 D 31.26 14.20 49.50
B2 D 72.05 35.30 123.10
C1 D 44.13 19.90 69.30
D1 D 63.62 30.00 104.60
F1 B 55.47 30.40 105.80
F2 B 32.79 17.40 60.50
F3 B 70.00 34.70 121.00
G C 42.00 19.50 68.10
H1 C 52.42 24.60 85.70
H2 C 11.75 6.20 21.40
J C 17.04 10.50 36.50
K C 65.37 36.80 128.30
L C 16.13 9.10 31.70




PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
12.3.2012
BASIN Al
AREA = 52.49 P1= 0.85 INCHES
C= 0.60 Tc= 14.6 MIN
RELEASE RATE = 26.90
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 31.49 2.91 27723 15817 11905
10 600 31.49 2.32 44186 19852 24334
15 900 31.49 1.94 55580 23887 31693
20 1200 31.49 1.68 64177 27922 36255
25 1500 31.49 1.49 71035 31957 39077
30 1800 31.49 1.34 76718 35992 40726
35 2100 31.49 1.22 81561 40027 41534
40 2400 31.49 1.13 85777 44062 41715
45 2700 31.49 1.04 89509 48097 41412
50 3000 31.49 0.97 92856 52132 40724
55 3300 31.49 0.92 95890 56167 39723
60 3600 31.49 0.86 98666 60202 38464
65 3900 31.49 0.82 101226 64237 36988
70 4200 31.49 0.78 103600 68272 35328
75 4500 31.49 0.74 105816 72307 33508
80 | 4800 31.49 0.71 107893 76342 31551
85 | 5100 31.49 0.68 109849 80377 29472
90 | 5400 31.49 0.65 111697 84412 27285
95 | 5700 31.49 0.63 113450 88447 25003
100 | 6000 31.49 0.60 115117 92482 22635

REQUIRED STORAGE =

41715 CUBIC FEET

0.96 ACRE-FT

POND A1 10-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
12.03.2012
BASIN Al
AREA = 52.49 P1= 1.5 INCHES
C= 0.70 Tc= 14.6 MIN
RELEASE RATE = 93.70
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 36.74 5.17 57456 55096 2361
10 600 36.74 4.12 91578 69151 22428
15 900 36.74 3.45 115192 83206 31986
20 1200 36.74 2.99 133011 97261 35750
25 1500 36.74 2.65 147223 111316 35907
30 1800 36.74 2.38 159001 125371 33631
35 2100 36.74 2.17 169040 139426 29614
40 2400 36.74 2.00 177778 153481 24297
45 2700 36.74 1.85 185512 167536 17976
50 3000 36.74 1.73 192448 181591 10857
55 3300 36.74 1.63 198737 195646 3092
60 3600 36.74 1.53 204491 209701 -5210
65 3900 36.74 1.45 209795 223756 -13961
70 4200 36.74 1.38 214716 237811 -23094
75 4500 36.74 1.32 219308 251866 -32558
80 | 4800 36.74 1.26 223613 265921 -42307
85 | 5100 36.74 1.20 227667 279976 -52309
90 | 5400 36.74 1.16 231498 294031 -62532
95 | 5700 36.74 1.11 235131 308086 -72954
100 | 6000 36.74 1.07 238587 322141 -83554

REQUIRED STORAGE =

35907 CUBIC FEET

0.

82 ACRE-FT

POND A1 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
12.03.2012
BASIN B1
AREA = 31.26 P1= 0.85 INCHES
C= 0.55 Tc= 18.6 MIN
RELEASE RATE = 14.20
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | voLumEe | voLume VOLUME
0
5 300 17.19 2.91 15134 10054 5081
10 600 17.19 2.32 24122 12184 11938
15 900 17.19 1.94 30342 14314 16028
20 1200 17.19 1.68 35035 16444 18592
25 1500 17.19 1.49 38779 18574 20205
30 1800 17.19 1.34 41881 20704 21178
35 2100 17.19 1.22 44525 22834 21692
40 2400 17.19 1.13 46827 24964 21863
45 2700 17.19 1.04 48864 27094 21771
50 3000 17.19 0.97 50691 29224 21468
55 3300 17.19 0.92 52348 31354 20994
60 3600 17.19 0.86 53863 33484 20380
65 3900 17.19 0.82 55260 35614 19647
70 4200 17.19 0.78 56557 37744 18813
75 4500 17.19 0.74 57766 39874 17893
80 | 4800 17.19 0.71 58900 42004 16897
85 | 5100 17.19 0.68 59968 44134 15834
90 | 5400 17.19 0.65 60977 46264 14713
95 | 5700 17.19 0.63 61934 48394 13540
100 | 6000 17.19 0.60 62844 50524 12321

REQUIRED STORAGE =

21863 CUBIC FEET

0.50 ACRE-FT

POND B1 10-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156

GB GRAVES

M JOHNSON

12.03.2012

BASIN B1

AREA = 31.26 P1= 1.5 INCHES

C= 0.66 Tc= 18.6 MIN

RELEASE RATE = 53.20

MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | voLumEe | voLume VOLUME

0
5 300 20.63 5.17 32262 37666 -5403
10 600 20.63 4.12 51422 45646 5777
15 900 20.63 3.45 64681 53626 11056
20 1200 20.63 2.99 74687 61606 13081
25 1500 20.63 2.65 82667 69586 13082
30 1800 20.63 2.38 89281 77566 11715
35 2100 20.63 2.17 94918 85546 9372
40 2400 20.63 2.00 99824 93526 6299
45 2700 20.63 1.85 104167 101506 2661
50 3000 20.63 1.73 108062 109486 -1424
55 3300 20.63 1.63 111593 117466 -5873
60 3600 20.63 1.53 114824 125446 -10622
65 3900 20.63 1.45 117802 133426 -15623
70 4200 20.63 1.38 120566 141406 -20840
75 4500 20.63 1.32 123144 149386 -26242
80 | 4800 20.63 1.26 125561 157366 -31804
85 | 5100 20.63 1.20 127837 165346 -37508
90 | 5400 20.63 1.16 129989 173326 -43337
95 | 5700 20.63 1.11 132029 181306 -49277
100 | 6000 20.63 1.07 133969 189286 -55317

REQUIRED STORAGE =

13082 CUBIC FEET

0.

30 ACRE-FT

POND B1 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156

GB GRAVES

M JOHNSON

12.03.2012

BASIN B2

AREA = 72.05 P1= 0.85 INCHES

C= 0.59 Tc= 16.0 MIN

RELEASE RATE = 35.30

MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | voLumEe | voLume VOLUME

0
5 300 42.51 2.91 37419 22239 15180
10 600 42.51 2.32 59641 27534 32107
15 900 42.51 1.94 75020 32829 42191
20 1200 42.51 1.68 86624 38124 48500
25 1500 42.51 1.49 95880 43419 52461
30 1800 42.51 1.34 103551 48714 54837
35 2100 42.51 1.22 110088 54009 56079
40 2400 42.51 1.13 115779 59304 56475
45 2700 42.51 1.04 120816 64599 56217
50 3000 42.51 0.97 125333 69894 55439
55 3300 42.51 0.92 129429 75189 54240
60 3600 42.51 0.86 133176 80484 52692
65 3900 42.51 0.82 136631 85779 50852
70 4200 42.51 0.78 139836 91074 48762
75 4500 42.51 0.74 142826 96369 46457
80 | 4800 42.51 0.71 145630 101664 43966
85 | 5100 42.51 0.68 148270 106959 41311
90 | 5400 42.51 0.65 150765 112254 38511
95 | 5700 42.51 0.63 153131 117549 35582
100 | 6000 42.51 0.60 155382 122844 32538

REQUIRED STORAGE =

56475 CUBIC FEET

1.30 ACRE-FT

POND B2 10-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
12.03.2012
BASIN B2
AREA = 72.05 P1= 1.5 INCHES
C= 0.69 Tc= 16.0 MIN
RELEASE RATE = 123.10
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL [ STORAGE
MIN. | SEC. IN/HR | volumEe | voLume VOLUME
0
5 300 49.71 5.17 77741 77553 188
10 600 49.71 4.12 123908 96018 27890
15 900 49.71 3.45 155858 114483 41375
20 1200 49.71 2.99 179968 132948 47020
25 1500 49.71 2.65 199197 151413 47784
30 1800 49.71 2.38 215134 169878 45256
35 2100 49.71 2.17 228716 188343 40373
40 2400 49.71 2.00 240539 206808 33731
45 2700 49.71 1.85 251003 225273 25730
50 3000 49.71 1.73 260389 243738 16651
55 3300 49.71 1.63 268898 262203 6695
60 3600 49.71 1.53 276683 280668 -3985
65 3900 49.71 1.45 283859 299133 -15274
70 4200 49.71 1.38 290518 317598 -27080
75 4500 49.71 1.32 296731 336063 -39332
80 | 4800 49.71 1.26 302556 354528 -51972
85 | 5100 49.71 1.20 308041 372993 -64952
90 | 5400 49.71 1.16 313225 391458 -78233
95 | 5700 49.71 1.11 318140 409923 -91783
100 | 6000 49.71 1.07 322816 428388 -105572

REQUIRED STORAGE =

47784 CUBIC FEET

1.

10 ACRE-FT

POND B2 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
12.03.2012
BASIN c1
AREA = 44.13 P1= 0.85 INCHES
C= 0.54 Tc= 18.9 MIN
RELEASE RATE = 19.90
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 23.83 2.91 20977 14268 6708
10 600 23.83 2.32 33434 17253 16181
15 900 23.83 1.94 42055 20238 21817
20 1200 23.83 1.68 48560 23223 25337
25 1500 23.83 1.49 53749 26208 27541
30 1800 23.83 1.34 58049 29193 28856
35 2100 23.83 1.22 61714 32178 29536
40 2400 23.83 1.13 64904 35163 29741
45 2700 23.83 1.04 67728 38148 29579
50 3000 23.83 0.97 70260 41133 29127
55 3300 23.83 0.92 72556 44118 28438
60 3600 23.83 0.86 74657 47103 27553
65 3900 23.83 0.82 76593 50088 26505
70 4200 23.83 0.78 78390 53073 25317
75 4500 23.83 0.74 80066 56058 24008
80 | 4800 23.83 0.71 81638 59043 22595
85 | 5100 23.83 0.68 83118 62028 21090
90 | 5400 23.83 0.65 84517 65013 19503
95 | 5700 23.83 0.63 85843 67998 17845
100 | 6000 23.83 0.60 87105 70983 16121

REQUIRED STORAGE =

29741 CUBIC FEET

0.68 ACRE-FT

POND C1 10-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
12.03.2012
BASIN c1
AREA = 44.13 P1= 1.5 INCHES
C= 0.66 Tc= 18.9 MIN
RELEASE RATE = 69.30
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 29.13 5.17 45545 49688 -4143
10 600 29.13 4.12 72593 60083 12510
15 900 29.13 3.45 91311 70478 20833
20 1200 29.13 2.99 105436 80873 24563
25 1500 29.13 2.65 116702 91268 25434
30 1800 29.13 2.38 126039 101663 24376
35 2100 29.13 2.17 133996 112058 21938
40 2400 29.13 2.00 140923 122453 18470
45 2700 29.13 1.85 147053 132848 14205
50 3000 29.13 1.73 152552 143243 9309
55 3300 29.13 1.63 157537 153638 3899
60 3600 29.13 1.53 162098 164033 -1935
65 3900 29.13 1.45 166302 174428 -8126
70 4200 29.13 1.38 170203 184823 -14620
75 4500 29.13 1.32 173843 195218 -21375
80 | 4800 29.13 1.26 177256 205613 -28357
85 | 5100 29.13 1.20 180469 216008 -35539
90 | 5400 29.13 1.16 183506 226403 -42897
95 | 5700 29.13 1.11 186386 236798 -50412
100 | 6000 29.13 1.07 189125 247193 -58068

REQUIRED STORAGE =

25434 CUBIC FEET

0.

58 ACRE-FT

POND C1 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
12.03.2012
BASIN D1
AREA = 63.62 P1= 0.85 INCHES
C= 0.59 Tc= 17.3 MIN
RELEASE RATE = 30.00
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 37.54 2.91 33041 20070 12971
10 600 37.54 2.32 52663 24570 28093
15 900 37.54 1.94 66242 29070 37172
20 1200 37.54 1.68 76489 33570 42919
25 1500 37.54 1.49 84662 38070 46592
30 1800 37.54 1.34 91435 42570 48865
35 2100 37.54 1.22 97208 47070 50138
40 2400 37.54 1.13 102233 51570 50663
45 2700 37.54 1.04 106680 56070 50610
50 3000 37.54 0.97 110669 60570 50099
55 3300 37.54 0.92 114286 65070 49216
60 3600 37.54 0.86 117594 69570 48024
65 3900 37.54 0.82 120645 74070 46575
70 4200 37.54 0.78 123475 78570 44905
75 4500 37.54 0.74 126115 83070 43045
80 | 4800 37.54 0.71 128591 87570 41021
85 | 5100 37.54 0.68 130922 92070 38852
90 | 5400 37.54 0.65 133125 96570 36555
95 | 5700 37.54 0.63 135214 101070 34144
100 | 6000 37.54 0.60 137202 105570 31632

REQUIRED STORAGE =

50663 CUBIC FEET

1.16 ACRE-FT

POND D1 10-YR



PROJECT:
PROJ. NO.

DESIGN BY:

REV. BY:
DATE:

GUNNISON RISING
12-0156

GB GRAVES
M JOHNSON
12.03.2012
BASIN D1
AREA = 63.62 P1= 1.5 INCHES
C= 0.69 Tc= 17.3 MIN
RELEASE RATE = 104.60
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | voLume VOLUME
0
5 300 43.90 5.17 68645 69977
10 600 43.90 4.12 109411 85667 23743
15 900 43.90 3.45 137623 101357 36265
20 1200 43.90 2.99 158911 117047 41864
25 1500 43.90 2.65 175891 132737 43154
30 1800 43.90 2.38 189963 148427 41536
35 2100 43.90 2.17 201956 164117 37838
40 2400 43.90 2.00 212396 179807 32588
45 2700 43.90 1.85 221636 195497 26138
50 3000 43.90 1.73 229923 211187 18735
55 3300 43.90 1.63 237436 226877 10559
60 3600 43.90 1.53 244310 242567
65 3900 43.90 1.45 250647 258257
70 4200 43.90 1.38 256527 273947 -17420
75 4500 43.90 1.32 262013 289637 -27624
80 | 4800 43.90 1.26 267156 305327 -38171
85 | 5100 43.90 1.20 271999 321017 -49018
90 | 5400 43.90 1.16 276577 336707 -60131
95 | 5700 43.90 1.11 280917 352397 -71480
100 | 6000 43.90 1.07 285046 368087 -83042

REQUIRED STORAGE =

43154 CUBIC FEET

0.99 ACRE-FT

POND D1 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156

GB GRAVES

M JOHNSON

11.01.2012

BASIN F1

AREA = 55.47 P1= 0.85 INCHES

C= 0.69 Tc= 12.6 MIN

RELEASE RATE = 30.40

MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME

0
5 300 38.27 2.91 33691 16051 17640
10 600 38.27 2.32 53699 20611 33088
15 900 38.27 1.94 67545 25171 42374
20 1200 38.27 1.68 77994 29731 48263
25 1500 38.27 1.49 86328 34291 52036
30 1800 38.27 1.34 93234 38851 54383
35 2100 38.27 1.22 99120 43411 55709
40 2400 38.27 1.13 104244 47971 56273
45 2700 38.27 1.04 108779 52531 56248
50 3000 38.27 0.97 112847 57091 55755
55 3300 38.27 0.92 116534 61651 54883
60 3600 38.27 0.86 119908 66211 53697
65 3900 38.27 0.82 123018 70771 52247
70 4200 38.27 0.78 125904 75331 50573
75 4500 38.27 0.74 128597 79891 48705
80 | 4800 38.27 0.71 131121 84451 46670
85 | 5100 38.27 0.68 133498 89011 44487
90 | 5400 38.27 0.65 135744 93571 42173
95 | 5700 38.27 0.63 137875 98131 39744
100 | 6000 38.27 0.60 139901 102691 37210

REQUIRED STORAGE =

56273 CUBIC FEET

1.29 ACRE-FT

POND F1 10-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
11.01.2012
BASIN F1
AREA = 55.47 P1= 1.5 INCHES
C= 0.77 Tc= 12.6 MIN
RELEASE RATE = 105.80
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | voLume VOLUME
0
5 300 42.71 5.17 66790 55862 10928
10 600 42.71 4.12 106455 71732 34723
15 900 42.71 3.45 133905 87602 46302
20 1200 42.71 2.99 154618 103472 51146
25 1500 42.71 2.65 171139 119342 51797
30 1800 42.71 2.38 184831 135212 49619
35 2100 42.71 2.17 196500 151082 45418
40 2400 42.71 2.00 206658 166952 39705
45 2700 42.71 1.85 215648 182822 32826
50 3000 42.71 1.73 223711 198692 25019
55 3300 42.71 1.63 231022 214562 16460
60 3600 42.71 1.53 237710 230432 7278
65 3900 42.71 1.45 243876 246302 -2426
70 4200 42.71 1.38 249597 262172 -12575
75 4500 42.71 1.32 254935 278042 -23108
80 | 4800 42.71 1.26 259939 293912 -33973
85 | 5100 42.71 1.20 264651 309782 -45131
90 | 5400 42.71 1.16 269105 325652 -56547
95 | 5700 42.71 1.11 273328 341522 -68194
100 | 6000 42.71 1.07 277345 357392 -80047

REQUIRED STORAGE =

51797 CUBIC FEET

1.

19 ACRE-FT

POND F1 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
11.01.2012
BASIN F2
AREA = 32.79 P1= 0.85 INCHES
C= 0.60 Tc= 13.6 MIN
RELEASE RATE = 17.40
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 19.67 2.91 17318 9709 7609
10 600 19.67 2.32 27603 12319 15284
15 900 19.67 1.94 34720 14929 19791
20 1200 19.67 1.68 40091 17539 22552
25 1500 19.67 1.49 44375 20149 24225
30 1800 19.67 1.34 47925 22759 25166
35 2100 19.67 1.22 50950 25369 25581
40 2400 19.67 1.13 53584 27979 25605
45 2700 19.67 1.04 55915 30589 25326
50 3000 19.67 0.97 58006 33199 24807
55 3300 19.67 0.92 59902 35809 24092
60 3600 19.67 0.86 61636 38419 23217
65 3900 19.67 0.82 63235 41029 22205
70 4200 19.67 0.78 64718 43639 21079
75 4500 19.67 0.74 66102 46249 19853
80 | 4800 19.67 0.71 67400 48859 18540
85 | 5100 19.67 0.68 68621 51469 17152
90 | 5400 19.67 0.65 69776 54079 15697
95 | 5700 19.67 0.63 70871 56689 14182
100 | 6000 19.67 0.60 71913 59299 12614

REQUIRED STORAGE =

25605 CUBIC FEET

0.59 ACRE-FT

POND F2 10-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156

GB GRAVES

M JOHNSON

11.01.2012

BASIN F2

AREA = 32.79 P1= 1.5 INCHES

C= 0.70 Tc= 13.6 MIN

RELEASE RATE = 60.50

MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME

0
5 300 22.95 5.17 35893 33759 2134
10 600 22.95 4.12 57208 42834 14374
15 900 22.95 3.45 71959 51909 20050
20 1200 22.95 2.99 83090 60984 22106
25 1500 22.95 2.65 91969 70059 21910
30 1800 22.95 2.38 99327 79134 20193
35 2100 22.95 2.17 105597 88209 17388
40 2400 22.95 2.00 111056 97284 13772
45 2700 22.95 1.85 115887 106359 9528
50 3000 22.95 1.73 120220 115434 4786
55 3300 22.95 1.63 124149 124509 -360
60 3600 22.95 1.53 127743 133584 -5841
65 3900 22.95 1.45 131057 142659 -11602
70 4200 22.95 1.38 134131 151734 -17603
75 4500 22.95 1.32 137000 160809 -23809
80 | 4800 22.95 1.26 139689 169884 -30195
85 | 5100 22.95 1.20 142221 178959 -36738
90 | 5400 22.95 1.16 144615 188034 -43419
95 | 5700 22.95 1.11 146884 197109 -50225
100 | 6000 22.95 1.07 149043 206184 -57141

REQUIRED STORAGE =

22106 CUBIC FEET

0.51 ACRE-FT

POND F2 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
11.01.2012
BASIN F3
AREA = 70.00 P1= 0.85 INCHES
C= 0.54 Tc= 15.6 MIN
RELEASE RATE = 34.70
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 37.80 2.91 33273 21445 11829
10 600 37.80 2.32 53034 26650 26384
15 900 37.80 1.94 66708 31855 34854
20 1200 37.80 1.68 77027 37060 39968
25 1500 37.80 1.49 85258 42265 42993
30 1800 37.80 1.34 92079 47470 44609
35 2100 37.80 1.22 97892 52675 45217
40 2400 37.80 1.13 102952 57880 45073
45 2700 37.80 1.04 107431 63085 44347
50 3000 37.80 0.97 111448 68290 43159
55 3300 37.80 0.92 115090 73495 41596
60 3600 37.80 0.86 118422 78700 39723
65 3900 37.80 0.82 121494 83905 37589
70 4200 37.80 0.78 124344 89110 35234
75 4500 37.80 0.74 127003 94315 32688
80 | 4800 37.80 0.71 129496 99520 29977
85 | 5100 37.80 0.68 131844 104725 27119
90 | 5400 37.80 0.65 134062 109930 24133
95 | 5700 37.80 0.63 136166 115135 21032
100 | 6000 37.80 0.60 138167 120340 17828

REQUIRED STORAGE =

45217 CUBIC FEET

1.04 ACRE-FT

POND F3 10-YR



PROJECT:
PROJ. NO.

DESIGN BY:

REV. BY:
DATE:

GUNNISON RISING
12-0156

GB GRAVES
M JOHNSON
11.01.2012
BASIN F3
AREA = 70.00 P1= 1.5 INCHES
C= 0.65 Tc= 15.6 MIN
RELEASE RATE = 121.00
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | voLume VOLUME
0
5 300 45.50 5.17 71150 74778 -3628
10 600 45.50 4.12 113404 92928 20476
15 900 45.50 3.45 142646 111078 31568
20 1200 45.50 2.99 164711 129228 35483
25 1500 45.50 2.65 182311 147378 34933
30 1800 45.50 2.38 196896 165528 31368
35 2100 45.50 2.17 209327 183678 25649
40 2400 45.50 2.00 220148 201828 18320
45 2700 45.50 1.85 229725 219978 9747
50 3000 45.50 1.73 238314 238128 186
55 3300 45.50 1.63 246102 256278 -10176
60 3600 45.50 1.53 253227 274428 -21201
65 3900 45.50 1.45 259796 292578 -32782
70 4200 45.50 1.38 265890 310728 -44838
75 4500 45.50 1.32 271576 328878 -57302
80 | 4800 45.50 1.26 276907 347028 -70121
85 | 5100 45.50 1.20 281927 365178 -83251
90 | 5400 45.50 1.16 286671 383328 -96657
95 | 5700 45.50 1.11 291170 401478 -110308
100 | 6000 45.50 1.07 295449 419628 -124179

REQUIRED STORAGE =

35483 CUBIC FEET

0.81 ACRE-FT

POND F3 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
11.01.2012
BASIN G
AREA = 42.00 P1= 0.85 INCHES
C= 0.66 Tc= 17.8 MIN
RELEASE RATE = 19.50
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 27.72 2.91 24401 13338 11063
10 600 27.72 2.32 38891 16263 22628
15 900 27.72 1.94 48920 19188 29732
20 1200 27.72 1.68 56487 22113 34374
25 1500 27.72 1.49 62522 25038 37484
30 1800 27.72 1.34 67525 27963 39562
35 2100 27.72 1.22 71788 30888 40900
40 2400 27.72 1.13 75498 33813 41685
45 2700 27.72 1.04 78783 36738 42045
50 3000 27.72 0.97 81729 39663 42066
55 3300 27.72 0.92 84399 42588 41811
60 3600 27.72 0.86 86843 45513 41330
65 3900 27.72 0.82 89095 48438 40657
70 4200 27.72 0.78 91185 51363 39822
75 4500 27.72 0.74 93136 54288 38848
80 | 4800 27.72 0.71 94964 57213 37751
85 | 5100 27.72 0.68 96685 60138 36547
90 | 5400 27.72 0.65 98312 63063 35249
95 | 5700 27.72 0.63 99855 65988 33867
100 | 6000 27.72 0.60 101323 68913 32410

REQUIRED STORAGE =

42066 CUBIC FEET

0.97 ACRE-FT

POND G 10-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
11.01.2012
BASIN G
AREA = 42.00 P1= 1.5 INCHES
C= 0.74 Tc= 17.8 MIN
RELEASE RATE = 68.10
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 31.08 5.17 48601 46580 2021
10 600 31.08 4.12 77464 56795 20668
15 900 31.08 3.45 97438 67010 30428
20 1200 31.08 2.99 112510 77225 35285
25 1500 31.08 2.65 124532 87440 37092
30 1800 31.08 2.38 134495 97655 36840
35 2100 31.08 2.17 142986 107870 35116
40 2400 31.08 2.00 150378 118085 32292
45 2700 31.08 1.85 156920 128300 28619
50 3000 31.08 1.73 162787 138515 24272
55 3300 31.08 1.63 168107 148730 19376
60 3600 31.08 1.53 172974 158945 14028
65 3900 31.08 1.45 177460 169160 8300
70 4200 31.08 1.38 181623 179375 2248
75 4500 31.08 1.32 185507 189590 -4083
80 | 4800 31.08 1.26 189149 199805 -10656
85 | 5100 31.08 1.20 192578 210020 -17443
90 | 5400 31.08 1.16 195819 220235 -24417
95 | 5700 31.08 1.11 198892 230450 -31559
100 | 6000 31.08 1.07 201815 240665 -38851

REQUIRED STORAGE =

37092 CUBIC FEET

0.85 ACRE-FT

POND G 100-YR



PROJECT:
PROJ. NO.

DESIGN BY:

REV. BY:
DATE:

GUNNISON RISING
12-0156

GB GRAVES
M JOHNSON
11.01.2012
BASIN H1
AREA = 52.42 P1= 0.85 INCHES
C= 0.44 Tc= 17.5 MIN
RELEASE RATE = 24.60
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 23.06 2.91 20303 16605 3698
10 600 23.06 2.32 32360 20295 12065
15 900 23.06 1.94 40704 23985 16719
20 1200 23.06 1.68 47001 27675 19326
25 1500 23.06 1.49 52023 31365 20658
30 1800 23.06 1.34 56185 35055 21130
35 2100 23.06 1.22 59732 38745 20987
40 2400 23.06 1.13 62820 42435 20385
45 2700 23.06 1.04 65552 46125 19427
50 3000 23.06 0.97 68003 49815 18188
55 3300 23.06 0.92 70226 53505 16721
60 3600 23.06 0.86 72259 57195 15064
65 3900 23.06 0.82 74133 60885 13248
70 4200 23.06 0.78 75872 64575 11297
75 4500 23.06 0.74 77495 68265 9230
80 | 4800 23.06 0.71 79016 71955 7061
85 | 5100 23.06 0.68 80448 75645 4803
90 | 5400 23.06 0.65 81802 79335 2467
95 | 5700 23.06 0.63 83086 83025 61
100 | 6000 23.06 0.60 84307 86715 -2408

REQUIRED STORAGE =

21130 CUBIC FEET

0.49 ACRE-FT

POND H1 10-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
11.01.2012
BASIN H1
AREA = 52.42 P1= 1.5 INCHES
C= 0.59 Tc= 17.5 MIN
RELEASE RATE = 85.70
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 30.93 5.17 48363 57848 -9484
10 600 30.93 4.12 77084 70703 6382
15 900 30.93 3.45 96961 83558 13403
20 1200 30.93 2.99 111959 96413 15547
25 1500 30.93 2.65 123922 109268 14655
30 1800 30.93 2.38 133837 122123 11714
35 2100 30.93 2.17 142286 134978 7309
40 2400 30.93 2.00 149641 147833 1809
45 2700 30.93 1.85 156151 160688 -4536
50 3000 30.93 1.73 161990 173543 -11553
55 3300 30.93 1.63 167284 186398 -19114
60 3600 30.93 1.53 172127 199253 -27126
65 3900 30.93 1.45 176591 212108 -35516
70 4200 30.93 1.38 180734 224963 -44229
75 4500 30.93 1.32 184599 237818 -53219
80 | 4800 30.93 1.26 188223 250673 -62450
85 | 5100 30.93 1.20 191635 263528 -71893
90 | 5400 30.93 1.16 194860 276383 -81523
95 | 5700 30.93 1.11 197918 289238 -91320
100 | 6000 30.93 1.07 200826 302093 -101266

REQUIRED STORAGE =

15547 CUBIC FEET

0.

36 ACRE-FT

POND H1 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
11.01.2012
BASIN H2
AREA = 11.75 P1= 0.85 INCHES
C= 0.44 Tc= 13.9 MIN
RELEASE RATE = 6.20
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 5.17 2.91 4551 3515 1035
10 600 5.17 2.32 7254 4445 2808
15 900 5.17 1.94 9124 5375 3748
20 1200 5.17 1.68 10535 6305 4230
25 1500 5.17 1.49 11661 7235 4426
30 1800 5.17 1.34 12594 8165 4428
35 2100 5.17 1.22 13389 9095 4294
40 2400 5.17 1.13 14081 10025 4056
45 2700 5.17 1.04 14694 10955 3738
50 3000 5.17 0.97 15243 11885 3358
55 3300 5.17 0.92 15741 12815 2926
60 3600 5.17 0.86 16197 13745 2451
65 3900 5.17 0.82 16617 14675 1942
70 4200 5.17 0.78 17007 15605 1401
75 4500 5.17 0.74 17371 16535 835
80 | 4800 5.17 0.71 17712 17465 246
85 | 5100 5.17 0.68 18033 18395 -363
90 | 5400 5.17 0.65 18336 19325 -989
95 | 5700 5.17 0.63 18624 20255 -1632
100 | 6000 5.17 0.60 18897 21185 -2288

REQUIRED STORAGE =

4428 CUBIC FEET

0.10 ACRE-FT

POND H2 10-YR



PROJECT:
PROJ. NO.

DESIGN BY:

REV. BY:
DATE:

GUNNISON RISING
12-0156

GB GRAVES
M JOHNSON
11.01.2012
BASIN H2
AREA = 11.75 P1= 1.5 INCHES
C= 0.59 Tc= 13.9 MIN
RELEASE RATE = 21.40
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 6.93 5.17 10841 12134 -1293
10 600 6.93 4.12 17279 15344 1935
15 900 6.93 3.45 21734 18554 3180
20 1200 6.93 2.99 25096 21764 3332
25 1500 6.93 2.65 27777 24974 2804
30 1800 6.93 2.38 30000 28184 1816
35 2100 6.93 2.17 31894 31394 500
40 2400 6.93 2.00 33542 34604 -1061
45 2700 6.93 1.85 35001 37814 -2812
50 3000 6.93 1.73 36310 41024 -4714
55 3300 6.93 1.63 37497 44234 -6737
60 3600 6.93 1.53 38582 47444 -8861
65 3900 6.93 1.45 39583 50654 -11071
70 4200 6.93 1.38 40512 53864 -13352
75 4500 6.93 1.32 41378 57074 -15696
80 | 4800 6.93 1.26 42190 60284 -18093
85 | 5100 6.93 1.20 42955 63494 -20539
90 | 5400 6.93 1.16 43678 66704 -23026
95 | 5700 6.93 1.11 44363 69914 -25550
100 | 6000 6.93 1.07 45015 73124 -28108

REQUIRED STORAGE =

3332 CUBIC FEET

0.08 ACRE-FT

POND H2 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156

GB GRAVES

M JOHNSON

11.01.2012

BASIN )

AREA = 17.04 P1= 0.85 INCHES

C= 0.77 Tc= 9.5 MIN

RELEASE RATE = 10.50

MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME

0
5 300 13.12 2.91 11550 4568 6982
10 600 13.12 2.32 18409 6143 12266
15 900 13.12 1.94 23155 7718 15438
20 1200 13.12 1.68 26737 9293 17445
25 1500 13.12 1.49 29594 10868 18726
30 1800 13.12 1.34 31962 12443 19519
35 2100 13.12 1.22 33979 14018 19962
40 2400 13.12 1.13 35736 15593 20143
45 2700 13.12 1.04 37291 17168 20123
50 3000 13.12 0.97 38685 18743 19942
55 3300 13.12 0.92 39949 20318 19632
60 3600 13.12 0.86 41106 21893 19213
65 3900 13.12 0.82 42172 23468 18704
70 4200 13.12 0.78 43161 25043 18119
75 4500 13.12 0.74 44084 26618 17467
80 | 4800 13.12 0.71 44950 28193 16757
85 | 5100 13.12 0.68 45764 29768 15997
90 | 5400 13.12 0.65 46535 31343 15192
95 | 5700 13.12 0.63 47265 32918 14347
100 | 6000 13.12 0.60 47959 34493 13467

REQUIRED STORAGE =

20143 CUBIC FEET

0.46 ACRE-FT

POND J 10-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156

GB GRAVES

M JOHNSON

11.01.2012

BASIN J

AREA = 17.04 P1= 1.5 INCHES

C= 0.83 Tc= 9.5 MIN

RELEASE RATE = 36.50

MASS DIAGRAM
DURATION CA INTENSITY INFLOW OUTFALL STORAGE
MIN. SEC. IN/HR VOLUME VOLUME VOLUME

0
5 300 14.14 5.17 22116 15878 6239
10 600 14.14 4.12 35251 21353 13898
15 900 14.14 3.45 44340 26828 17512
20 1200 14.14 2.99 51199 32303 18896
25 1500 14.14 2.65 56669 37778 18892
30 1800 14.14 2.38 61203 43253 17951
35 2100 14.14 2.17 65067 48728 16340
40 2400 14.14 2.00 68431 54203 14228
45 2700 14.14 1.85 71408 59678 11730
50 3000 14.14 1.73 74078 65153 8925
55 3300 14.14 1.63 76498 70628 5871
60 3600 14.14 1.53 78713 76103 2611
65 3900 14.14 1.45 80755 81578 -823
70 4200 14.14 1.38 82649 87053 -4403
75 4500 14.14 1.32 84417 92528 -8111
80 4800 14.14 1.26 86074 98003 -11929
85 5100 14.14 1.20 87634 103478 -15843
90 5400 14.14 1.16 89109 108953 -19844
95 5700 14.14 1.11 90507 114428 -23920
100 6000 14.14 1.07 91837 119903 -28065

REQUIRED STORAGE =

18896 CUBIC FEET

0.43 ACRE-FT

POND J 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156
GB GRAVES
M JOHNSON
11.01.2012
BASIN K
AREA = 65.37 P1= 0.85 INCHES
C= 0.51 Tc= 11.8 MIN
RELEASE RATE = 36.80
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 33.34 2.91 29346 18547 10799
10 600 33.34 2.32 46774 24067 22707
15 900 33.34 1.94 58835 29587 29248
20 1200 33.34 1.68 67936 35107 32829
25 1500 33.34 1.49 75195 40627 34568
30 1800 33.34 1.34 81211 46147 35064
35 2100 33.34 1.22 86338 51667 34671
40 2400 33.34 1.13 90802 57187 33614
45 2700 33.34 1.04 94752 62707 32045
50 3000 33.34 0.97 98295 68227 30067
55 3300 33.34 0.92 101507 73747 27760
60 3600 33.34 0.86 104446 79267 25178
65 3900 33.34 0.82 107155 84787 22367
70 4200 33.34 0.78 109668 90307 19361
75 4500 33.34 0.74 112014 95827 16186
80 | 4800 33.34 0.71 114212 101347 12865
85 | 5100 33.34 0.68 116283 106867 9416
90 | 5400 33.34 0.65 118240 112387 5853
95 | 5700 33.34 0.63 120095 117907 2188
100 | 6000 33.34 0.60 121860 123427 -1567

REQUIRED STORAGE =

35064 CUBIC FEET

0.80 ACRE-FT

POND K 10-YR



PROJECT:
PROJ. NO.

DESIGN BY:

REV. BY:
DATE:

GUNNISON RISING
12-0156

GB GRAVES
M JOHNSON
11.01.2012
BASIN K
AREA = 65.37 P1= 1.5 INCHES
C= 0.63 Tc= 11.8 MIN
RELEASE RATE = 128.30
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | voLume VOLUME
0
5 300 41.18 5.17 64400 64663 -264
10 600 41.18 4.12 102645 83908 18737
15 900 41.18 3.45 129112 103153 25959
20 1200 41.18 2.99 149084 122398 26686
25 1500 41.18 2.65 165014 141643 23370
30 1800 41.18 2.38 178215 160888 17327
35 2100 41.18 2.17 189467 180133 9333
40 2400 41.18 2.00 199261 199378 -117
45 2700 41.18 1.85 207929 218623 -10694
50 3000 41.18 1.73 215704 237868 -22164
55 3300 41.18 1.63 222753 257113 -34360
60 3600 41.18 1.53 229202 276358 -47156
65 3900 41.18 1.45 235147 295603 -60456
70 4200 41.18 1.38 240663 314848 -74185
75 4500 41.18 1.32 245810 334093 -88283
80 | 4800 41.18 1.26 250635 353338 -102703
85 | 5100 41.18 1.20 255179 372583 -117405
90 | 5400 41.18 1.16 259473 391828 -132355
95 | 5700 41.18 1.11 263545 411073 -147528
100 | 6000 41.18 1.07 267418 430318 -162900

REQUIRED STORAGE =

26686 CUBIC FEET

0.61 ACRE-FT

POND K 100-YR



PROJECT:
PROJ. NO.
DESIGN BY:
REV. BY:
DATE:

GUNNISON RISING

12-0156

GB GRAVES

M JOHNSON

11.01.2012

BASIN L

AREA = 16.13 P1= 0.85 INCHES

C= 0.51 Tc= 11.8 MIN

RELEASE RATE = 9.10

MASS DIAGRAM
DURATION CA INTENSITY INFLOW OUTFALL STORAGE
MIN. SEC. IN/HR VOLUME VOLUME VOLUME

0
5 300 8.23 2.91 7241 4586 2655
10 600 8.23 2.32 11542 5951 5590
15 900 8.23 1.94 14518 7316 7201
20 1200 8.23 1.68 16763 8681 8082
25 1500 8.23 1.49 18554 10046 8508
30 1800 8.23 1.34 20039 11411 8627
35 2100 8.23 1.22 21304 12776 8528
40 2400 8.23 1.13 22405 14141 8264
45 2700 8.23 1.04 23380 15506 7874
50 3000 8.23 0.97 24254 16871 7383
55 3300 8.23 0.92 25047 18236 6810
60 3600 8.23 0.86 25772 19601 6170
65 3900 8.23 0.82 26440 20966 5474
70 4200 8.23 0.78 27061 22331 4729
75 4500 8.23 0.74 27639 23696 3943
80 4800 8.23 0.71 28182 25061 3120
85 5100 8.23 0.68 28693 26426 2266
90 5400 8.23 0.65 29176 27791 1384
95 5700 8.23 0.63 29633 29156 477
100 6000 8.23 0.60 30069 30521 -452

REQUIRED STORAGE =

8627 CUBIC FEET

0.20 ACRE-FT

POND L 10-YR



PROJECT:
PROJ. NO.

DESIGN BY:

REV. BY:
DATE:

GUNNISON RISING
12-0156

GB GRAVES
M JOHNSON
11.01.2012
BASIN L
AREA = 16.13 P1= 1.5 INCHES
C= 0.63 Tc= 11.8 MIN
RELEASE RATE = 31.70
MASS DIAGRAM
DURATION CA INTENSITY | INFLOW | OUTFALL | STORAGE
MIN. | SEC. IN/HR | volumEe | volume VOLUME
0
5 300 10.16 5.17 15891 15977 -86
10 600 10.16 4.12 25328 20732 4596
15 900 10.16 3.45 31858 25487 6371
20 1200 10.16 2.99 36786 30242 6545
25 1500 10.16 2.65 40717 34997 5720
30 1800 10.16 2.38 43975 39752 4223
35 2100 10.16 2.17 46751 44507 2244
40 2400 10.16 2.00 49167 49262 -94
45 2700 10.16 1.85 51306 54017 -2710
50 3000 10.16 1.73 53225 58772 -5547
55 3300 10.16 1.63 54964 63527 -8563
60 3600 10.16 1.53 56555 68282 -11726
65 3900 10.16 1.45 58022 73037 -15014
70 4200 10.16 1.38 59383 77792 -18408
75 4500 10.16 1.32 60653 82547 -21893
80 | 4800 10.16 1.26 61844 87302 -25458
85 | 5100 10.16 1.20 62965 92057 -29092
90 | 5400 10.16 1.16 64025 96812 -32787
95 | 5700 10.16 1.11 65030 101567 -36537
100 | 6000 10.16 1.07 65985 106322 -40337

REQUIRED STORAGE =

6545 CUBIC FEET

0.15 ACRE-FT

POND L 100-YR



PROJECT: GUNNISON RISING
PROJ. NO. 12-0156
DESIGN BY: GB GRAVES
REV. BY: M JOHNSON
AGENCY: CITY OF GUNNISON
DATE: 12.03.2012

REQUIRED DETENTION BASIN VOLUMES

RATIONAL METHOD
STAGE STORAGE
BASIN AREA (AC) % IMP. 10-YR. 100-YR.

Al 52.49 73 0.96 0.82
Bl 31.26 67 0.50 0.30
B2 72.05 72.5 1.30 1.10
C1 44.13 65.4 0.68 0.58
D1 63.62 71.7 1.16 0.99
F1 55.47 82.80 1.29 1.19
F2 32.79 73.70 0.59 0.51
F3 70.00 65.20 1.04 0.81
G 42.00 80.00 0.97 0.85
H1 52.42 45.00 0.49 0.36
H2 11.75 45.00 0.10 0.08
J 17.04 90.00 0.46 0.43
K 65.37 60.00 0.80 0.61
L 16.13 60.00 0.20 0.15

VOLUMES ARE IN ACRE-FT



Extstve 42" CMP Outfall
Worksheet for Circular Channel

Project Description

Project File untitied.fm2
Worksheet culvert capacity
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data
Mannings Coefficient 0.024
Channei Slope 0.020000 ft/ft
Diameter 42<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>