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Riverside Parkway Grand junction

East Section

1. LLOCATION AND DESCRIPTION OF PROJECT

A. Location

The City of Grand Junction proposes to build a new Riverside Parkway on the south side of the
city to address both local and regional transportation needs. The Parkway is part of a larger
foop road system being jointly developed by the City and Mesa County.

In general, the Riverside Parkway project area lies within the City bounded by 24 Road
(Redlands Parkway) on the west, 29 Road on the east, the Union Pacific Railroad tracks on
the north, and the Colorado River on the south (see Figure 1: Project Location Map). The
project includes a proposed interchange with US 50 and modifications to the existing US 50
bridge spans over the Colorado River, resulting in a narrow extension of the project area
across the river. The land within the project area is a mixture of open space, vacant lands, and
residential, commercial, and industrial development. The proposed roadway traverses all or
portions of Sections 8, 9, 10, 15, 22, 23 and 24, Township 1 South, Range 1 West, of the Ute
Principle Meridian, in a northwesterly to southeasterly direction, more or less paraliel to the
Union Pacific Railroad. The Parkway then follows the Section line between Sections 18 and
19, and 17 and 20, Township 1 South, Range 1 East, of the Ute Principle Meridian, along the
alignment of existing D Road.

In addition to Riverside Parkway, this project will include reconstruction of a portion of 29 Road
from north of the intersection with D Road south to the approach to the bridge over the
Colorado River. The 29 Road alignment is along the Section line between Sections 20 and 21,
Township 1 South, Range 1 East of the Ute Principle Meridian.

B. Description

The Riverside Parkway project is divided into three Sections, labeled A, B and C for
convenience, which shail be hence forth known as the West Section, Lower Downtown Section
and East Section, respectively.

The East Section, or Section C, extends 2.7 miles from the approximate intersection of S. 9
Street and Struthers. The alignment bends notth at 12" Street and then east again along D
Road to 29 Road. The typical section has two through lanes, a center turn lane, bike lanes,
curb and gutter, and a detached sidewalk on the south. The majority of this Section is in Mesa
County. Major drainageway crossings include the HumpYard Drain, Indian Wash, the State
Home Drain and the No Name Drain.

Also included in the East Section is approximately 1 mile of 29 Road. The 29 Road typical
section consists of two through lanes, a center turn lane, bike lanes, curb and gutter, and
sidewalk on each side. This roadway is completely within Mesa County. The only major
drainageway crossing of 29 Road in this vicinity is the Odelburg Drain. In addition, the portion
of 29 Road south of C-1/2 Road is historically within the floodplain of the Colorado River.
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Throughout the length of Sections A and C there are agricultural irrigation laterals and drains
owned by the Grand Valley Irrigation Company and the D Road Mutual Irrigation Company.
Occasionally the systems cross under the roadway to serve users on the south side of the
Parkway. This Project will include replacing existing irrigation crossings with new pipe and
relocating headgates, ditches, pump sets, and pipelines on adjacent properties.

FIGURE 1
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East Section

. DRAINAGE BASINS AND SUB-BASINS LOCATION AND EVALUATION

A. Major Basin Description

The major drainage basins of Riverside Parkway are all tributary to the Colorado River. The
Riverside Parkway project will replace and/or relocate portions of the Buthorn Drain, the
Ligrani Drain, the Humpyard Drain, the State Home Drain, the No Name Drain and the
Odelburg Drain within the project area. The major drainage basins affecting this project
encompass a large portion of the City as well as areas that are located within Mesa County.
The major drainage basin areas range in size from 48 acres to over 12 square miles. Most of
these basins have been master planned by the City.

Land uses include commercial, residential, and light industry. In general, the major basins
slope from northeast to southwest toward the Colorado River although, much of the runoff is
conveyed within the washes and drains that cross the proposed Riverside Parkway alignment
at nearly perpendicular angles.

In the East Section of the project, the Colorado River is the only FEMA regulated 100-year
floodplain. While Indian Wash is FEMA regulated within the City of Grand Junction, in Mesa
County it is not. For this reason, the northern panel is referenced. The flood insurance rate
map (FIRM) for Indian Wash is Community Panel Number 080117 0007E. The map panel is
included in the Appendix B as “Firmette”, created through the FEMA online map store.

There are also numerous irrigation ditches and pipelines located throughout the entire project.
The East Section of the Riverside Parkway project will replace and/or relocate the Humpyard
Drain, the State Home Drain, the Indian Wash Drain, and the Odelburg Drain.

B. Sub-Basin Description

Sub-basins were delineated based on contour mapping prepared for this project as well as 2-
foot contour mapping provided by the City. Sub-basins are shown on the drainage basin maps
in Appendix B at the back of this report. Each basin map depicts the proposed alignment of
Riverside Parkway and the associated basin boundaries resulting from the typical section and
proposed roadway profile. Aerial photography is overlain with the base file for reference.

In general, the topography along the Parkway alignment is quite flat and the roadway profile
has been designed with a minimum 0.5% grade, which causes some undulation of the profile.
Roadway sub-basins are also flat and drain to inlets located in sags. The typical section
includes curb and guiter and sidewalks along with a small landscaping barrier located
intermittently along the roadway. Because the amount of impervious area is greatly increased
for the roadway projects, the corresponding runoff coefficients should be high as discussed
later in the hydrologic criteria.



Riverside Parkway Grand Junction

East Section

The offsite basins are comprised of various land uses but in general contain mostly
commercial, residential, and light industry properties. Offsite flows are intercepted by the
proposed roadway drainage system to be conveyed to the nearest drainage culvert.

. DRAINAGE DESIGN CRITERIA

The basis for analysis of the storm drainage system is the City of Grand Junction / Mesa
County Stormwater Management Manual (SWMM) (Reference 1). Where necessary guidance
was not provided, the Urban Storm Drainage Criteria Manual was used (Reference 2). The
following are a summary of several of the more notable parameters:

Minor Storm — 2-year storm.

Major Storm — 100-year storm.

Maximum gutter depth for the minor storm is 6.

Maximum gutter depth for the major storm is 12°,

Arterial roads (Riverside Parkway) shall have at least one 8-foot wide traffic lane in each
direction and the center turning lane free of ponding during the minor event.

Minimum pipe diameter is 12",

All pipe is to be reinforced concrete.

Minimum pipe velocity is 2.5 fps.

G wnN =
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A. Project References

Several prior studies exist regarding offsite drainage. The prior studies mainly involve portions
of the West and Lower Downtown sections of this project. Those studies are listed in the
References Section. Recommendations and design flows were adhered to where appropriate.

B. Hydrologic Criteria

The minor drainage system analyzed by this study is a resuit of the 2-year recurrent storm
event. The major drainage system (cross culverts) is designed to convey runoff generated by
the 100-year storm event.

The for runoff calculation method used for onsite and offsifte basins is the Rational Method.
The Rational Formula is:

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.
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Rainfall intensities were obtained from the intensity-Duration-Frequency curves in the SWMM,
Appendix A, Table A-1a. This figure is included in the Appendix A of this report for reference.

The Time of Concentration, T, , is the sum of overland flow (T,) and shallow concentrated flow
(Ts):

To=1.8(1.1-C)L*®
g0.33
Where: C = Rational method runoff coefficient
L = Length of the flow plane in feet (300 feet maximum), and
S = Average percent slope of the overland plane.

Ts= L
60V
Where: L = Length of flowline in feet; and

V = velocity in feet per second.

The Rational Method runoff coefficients, or C factors, were computed using the techniques
described in the Mesa County SWMM, Appendix B — Rational Method C Values. A summary
of the coefficients distributed by hydrologic soil type was used to weight a final “basin-average”
runoff coefficient for each basin. These calculations are included in Appendix B in the HEC-12
inlet calculations. For the most part the basins can be considered 100% impervious.

C. Hydraulic Criteria, Discussion and Method Reference

The proposed storm sewer system was designed using StormCAD software developed by
Haestad Methods. Street capacity calculations are included in Appendix B with the HEC-12
inlet calculations. The guiter section algorithm uses FHWA HEC-12 methodology to compute
capacity. Finally, StormCAD input and output listings are also located Appendix B.

The culverts were designed to convey the 100-year storm without overtopping the roadway.
All relevant charts, nomographs and tables used in the analysis and design of the storm
drainage system were obtained from the SWMM and are included Appendix B.

IV. DRAINAGE FACILITY DESIGN

A. General Concept

The Riverside Parkway and 29 Road storm sewer systems will ouffall into existing roadside
ditches or drains, major drainage crossings, or existing or proposed drainage outfall systems.
Roadway runoff is intercepted by inlets located at roadway low points and curb returns. In
some locations, offsite runoff enters the proposed storm sewer system through inlets or
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culverts connected to the roadway storm sewer system, as shown on the preliminary plans. At
these locations the receiving storm sewer has been sized to receive the additional runoff.

On-grade inlets are provided at roadway intersections, and at superelevation transitions.
Intermediate inlets are placed to meet project criteria, such as spread and ponding depths.

B. Specific Details

The roadways and accompanying offsite basins can be divided based on the major
drainageway they contribute to. The far western portions of the East Section of Riverside
Parkway drain to the ID] Drain where a proposed manhole will connect the two systems.
Moving east, drainage begins to collect around the existing Water Quality Pond and outfall.
Three 7' x 3’ concrete box culverts are proposed for the Water Quality Pond and outfall.
Drainage extends north to 27 % Road where the direction is split by a high point in the
intersection.

Once Riverside Parkway connects to existing D Road, roadway drainage patterns vary
according to grades before draining to the Colorado River. The first several storm lines drain
east to the Humpyard Drain, a 6’ x 2' CBC. The sizing of the Humpyard Drain was based on a
utility conflict with a proposed 24" sanitary sewer. In this case the sewer line crosses above
the storm. Clearance between the utilities is minimal so that the crossing shall be encased.

Moving east, the next storm lines drain into Indian Wash, which crosses the roadway through a
20" x 8’ 3-sided box culvert. This pattern extends just beyond the intersection of 28 Road. All
drainage systems between 28 Road and 29 Road drain directly to the State Home Drain which
sub sequentially outfalls into the Indian Wash. The State Home Drain is assumed to convey 7
cfs as a base flow condition. This assumption accounts for irrigation waste flows returning to
that system.

The last system to cross Riverside Parkway is the No Name Drain. The No Name drain
intercepts runoff from the intersection of Riverside Parkway and 29 Road to the eastern end of
project limits. Also connected to the No Name Drain is an existing 12" storm pipe which
intercepts approximately 2 cfs of irrigation base flows. Design flows for this system have been
acquired from the Leigh & Whitehead Preliminary Drainage Report for 29 Road (Reference
10). Based on this study the proposed sewer will receive 12 cfs of runoff during the 2-yr event.

Finally, the 1-mile reach of 29 Road to be constructed as part of this project drains to the
Odelburg Drain from both the north and the south. Runoff from the Odelburg eventually drains
into the Colorado River.,

The Odelburg Drain is located just south of C-1/2 Road. Offsite basin 0S-2 (basins 20, 21, 23,
25 and 26 of the Leigh & Whitehead Preliminary Drainage Report Reference 10) is tributary to
the Odelburg Drain. However, the Odelburg Drain culvert has been sized to provide relief from
backwater effects of the 100-year flood in the Colorado River. The size of the culvert is
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controlled by 2 - 12" irrigation crossings along the west side of the roadway and the invert
elevations of the existing system. The proximity of the two pipes requires the Odelburg Drain
Culvert to be an 36" RCP pipe to provide clearance between the two utilities.

South of C-1/2 Road, the 29 Road centerline profile is set at a minimum of 1.5 feet above the
FEMA 100-year water surface elevation of the Colorado River. The 28 Road bridge design
performed by Leigh Whitehead & Associates (Reference 10) reports a 100-year water surface
elevation of 4587.5' (NAVD29 Datum). The City of Grand Junction GIS webpage reports a
datum correction of 0.99 meters to get to NAVD88. However, reference marker RM45 listed
on the FEMA map shows an elevation of 4587.36", but surveyed data for this same marker
gives an elevation of 4592.98'. This is greater than the 0.99-meter datum correction.
According to the surveyed shot on RM45, the datum correction is actually 1.71 meters, or 5.62
feet. Applying this correction to the 100-year water surface elevation reported on the Leigh
Whitehead & Associates bridge plans of 4587.5 gives an adjusted elevation of 4593.12. When
this elevation is plotted on the City's 2-foot mapping, it very closely matches the 100-year
FEMA floodplain mapping. Therefore, the design 100-year elevation for 29 Road is 4593.12.

Cross culvert and major drainage outfalt design information is listed for all major drainage

outfalls in Table 1.

TABLE 1
Cross Culvert Qutfall Summary
DESIGN
DESIGN ROADWAY FLOW STRUCTURE LENGTH ALLOWABLE
POINT STATION {CFS) (SIZE, TYPE} END TREATMENT (FT) REFERENCE HW ELEV,
CONNEGT TO
Humpyard EXISTING PIPE
175 Drain 107 2'x 6 CBC WITH 124" JUNCTION 124 CESP-Basin 14 4588.4
324+30 BOX Drainage District Facility
W/HEADWALLS & FEMA FIS plus LOCAL
176 indian Wash 1030 20'x8' CBC | WINGWALLS 75 FLOWS 4595.3
340+59 RIPRAP AT QUTLET Match Existing Channel
indian Wash
Access W/HEADWALLS & FEMA FiS plus LOCAL
177 Driveway to 1030 2-10'x8' CBC | WINGWALLS 3z FLOWS 4505.0
28 Rd RIPRAP AT OUTLET Match Existing Channel
State Home EXISTING DITCH TO BE Drainage District Facility
178 Drain 7 24" RCP DRAINED AND FILLED 725 Verify irrigation & storm
354+00 PUT IN NEW PIPELINE flows
No Name REPLACE EXISTING 29 Rd Drainage Report,
179 Drain 12 24" RCP CMP WITH RCP 146 June 1998 -
390+60 Hydrograph from DP 22-C
Qdelburg NEW CULVERT 29 Rd Drainage Report,
180 Drain 47 36" RCP WI/RIPRAP SLOPE 115 June 1998 4593.12
109+80 PROTECTION Hydrograph from DP 21-B
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The City Flood Insurance Study (FIS), as prepared by the Federal Emergency Management
Agency (FEMA), tabulates peak discharges for indian Wash.

The FIS documents a 100-year peak discharge of 890 cfs below the confluence of the 29-1/2
Road Channel. The corresponding drainage area is 15.3 square miles. Approximately 0.71
square miles of additional drainage area, below the 29-1/2 Road, was estimated to contribute
to the Indian Wash Crossings. Using the SCS Method of analysis, a peak flow for this area
was estimated to be 220 cfs. The soils in this area consists of BcS-Sagers Silty Clay Loam and
is estimated to be a Type C Soil. As with the preliminary report, this flow was added to the flow
of 890 cfs for a total flow of 1110 cfs. However, this value is very conservative because the
additional area would increase the time of concentration, which would likely produce a lower
peak than the 1110 cfs.

A second method was evaluated from the United States Geological Survey (USGS)
publication, Analysis of the Magnitude & Frequency of Floods in Colorado. The method used
from this publication estimates peak flow rates based on a ratio of the drainage areas with a
known flow rate on the same stream. Results from this analysis produced a peak discharge of
916 cfs. This value reflected peak discharge rates from the FIS Report. For example, upstream
from the Confluence with 29-1/2 Road, at U.S. Highway 6 and 24, a peak discharge of 820 cfs
was determined from the FEMA Siudy. The corresponding drainage area for this peak is 13.5
cfs, a difference in drainage area of nearly 2 square miles when compared with the design
point below the confluence of 29-1/2 Road. A comparison with these two locations indicates
that there is roughly an additional 35 cfs added to the peak for every one square mile of
additional area. The majority of the tributaries that contribute flow to Indian Wash are upstream
from these locations, so this magnitude of additional flow would appear to be normal. When
comparing this ratio to the additional 0.71 square miles of drainage added to the Indian Wash
Crossings, an estimated additional flow rate added to the crossings would be 0.71(35 cfs) or
25 cfs. The estimated peak of 916 cfs produces an increase of 26 cfs, which compares well
with the FEMA Study. For analysis, however, the two peak discharge rates of 1136 cfs and
927 cfs were averaged to produce a design peak discharge of 1013 cfs. The average peak
was rounded to 1030 cfs. Averaging the two peak discharge estimates produces a
conservative estimate and provides a small safety factor.

Indian Wash comprises two crossings. One at Riverside Parkway and a short distance
downstream from the Riverside Crossing under a private driveway access. The crossings were
analyzed using HY-8. For the Riverside Crossing, a 20" x 8' concrete box culvert with a grouted
riprap flowline is proposed that will be placed on concrete pipe caps. Concrete pipe caps were
chosen to provide access for a sanitary sewer through the structure, without compromising the
sanitary sewer or the proposed structure. The caps also reflect the poor foundational soits in
the area. At the private driveway access, 2 — 10’ x 8' concrete boxes will be placed to convey
the peak discharge of 1030 cfs. For each crossing, outlet control governed the hydraulics.
Outlet control appears to be a function of the fairly flat grade on Indian Wash, roughly 0.0031
feet per foot.
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Riprap basins were incorporated at the outfall locations of the proposed concrete box culverts.
A Dsp of 9 inches was sized for these locations with a riprap depth of 1.5 feet.

Also in Section C, a new culvert will be placed under the roadway at the Humpyard Drain in
accordance with the City Master Plan (Reference 5). The proposed culvert is a dual 29" x 45"
elliptical pipe. The culvert was sized to avoid a 24" sewer line crossing in the roadway. The
cover between the two utilities is minimal, therefore the 24" sewer line will be encased over the
Humpyard Drain culverts.

The culvert outlets into a large junction box structure. A detail of this structure can be found in
Appendix B. At this time this structure will release to an existing 16" storm sewer however,
future provisions are such that a 48" outlet shall be added to the structure. The invert of the
proposed 48" line shall be one foot higher than the 15” pipe invert to ensure that pipe flows full
on occasion.

The final improvement to be made in Section C is to the State Home Drain. All open channel
sections of the State Home Drain on the south side of the roadway east of 28 Road will be
replaced with concrete pipe as part of the project. In addition, all portions of the drain that
cross Riverside Parkway are improved to RCP.

Hydraulic calculations for each of the major drainageways is located in Appendix B.

V. CONCLUSIONS

A. Compliance with Standards

This report was prepared in accordance with the procedures and concepts outlined in the City
of Grand Junction / Mesa County Stormwater Management Manual. Hydraulic Criteria as
defined in the SWMM was adhered to, and no variances are required.

B. Drainage Concepft

The drainage design allows the 2-year minor storm to be collected before adversely impacting
street capacity. The roadway storm design conveys the minor storm event and the cross
culvert design conveys the major storm event in a safe manner to protect adjacent property
from damage.
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VI. IRRIGATION CONVEYANCE
A, Overview

Irrigation conveyance along the project corridor is a predominant feature to the proposed
project. Irrigation conveyance is distributed by a number of headgates located on the Grand
Valley Canal. The following headgate designations convey flow to share holders along the
proposed project corridor.

MCO75
MCO072
MCO070
MCO060
MCO050
MCO45
MCO41

* & & & o o @

Conveyance from these headgates is a mixture of earth ditch flow, concrete ditch flow, and
pipeline conveyance. Proposed construction will place the major ditch conveyances into a
closed conduit. Where possible, existing pipelines will be maintained and corresponding
structures adjusted to compensate for proposed fill elevations.

B. Irrigation Flow & Analysis

Flow for each lateral is quantified in terms of shares. Each recipient of irrigation flow owns a
certain number of shares, which translates into a flow rate. The number of shares varies with
each landowner depending on the amount of capital invested. Shares are converted fo a
volumetric quantity by the following two conversion factors:

o 1 shareis equal to 4.48 gallons per minute.
« 1 galion is equal to 0.134 cubic feet per second (cfs).

For analysis purposes, shares were converted to cubic feet per second. Conversion from
share to cubic feet per second requires multiplying the share by 0.01 cfs.

Each lateral has a set number of shares that can be converted to a flow. However, this volume
of water is often times smaller than historical flows taken from the canal. Flow information from
the individual headgate locations was supplied from The Grand Valley lrrigation Company
(GVIC). Flow rates are periodically measured at the turnout location on the canal for record
keeping purposes. For design purposes, flow from the individual laterals was estimated, based
on the number of shares, This flow rate was then compared to the GVIC value and the higher
of the two was used for design. The Natural Resources Conservation Service (NRCS) recently
designed the main conveyance for MCO75. Flow, based on the number of shares, is 62 cfs.

- 10-
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The peak flow from this headgate, measured by the Grand Valley Irrigation Company, was
1.50 cfs. Consequently, the NRCS designed the system to convey the flow rate of 1.50 cfs.

Table 2 summarizes the flow rates associated with the different headgates.

TABLE 2
Irrigation Headgate Flow Rate Summary
HEADGATE SHARE FLOW _ GVIC FLOW __DES[G_N FLOW .
= EE O ) S e e
MCO070 216 2.61 2.61
MCO060 1.68 2.16 2.16
MCO050 0.45 2.00 2.00
MC(45 1.45 1.80 1.80

Irrigation laterals were analyzed using the Hydraulic Program EPANet. EPANet computes
hydraulic grade lines for pipes under high-pressure and low-pressure conditions. For each
lateral, the required head was computed that would satisfactorily meet the delivery elevations.
Typically, head elevations greater than 2 feet at the beginning of the system were considered
to great. Analysis focused on providing an adequate hydraulic grade line with minimal energy
input. Most of the lateral systems have the necessary elevation head to meet the delivery
elevations, since they are currently being conveyed in existing ditches.

C. Irrigation Lateral Summary

LATERAL NO: 75

DESCRIPTION:  Flow from MCO75 is conveyed in a pipe that transports flow to D-Road
(Approximate Station 340+13). Flow is redirected west until it crosses D-Road at Station
314+67. The Natural Resources Conservation Service designed this section of pipe for the D-
Road Mutual frrigation Company. Lateral crossings are located at Stations 314+67, 322+79,
327+89, 334+12, and 337+72.

At each crossing, flow is diverted from the main pipe via a gate valve that feeds a 45-degree
dogleg pipe section that rises roughly 2 to 3 feet higher than the mainline flow elevation. The
actual elevation varies based on the elevation of the existing pipe that the lateral connects to.
At the end of the 45-degree dogleg section is an air vent to release air that might build at this
high point and inhibit flow (See Figure 2: MCO75 TAKEQUT SECTION).

-11-
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FIGURE 2
MCO075 Takeout Section

At each crossing, an attempt was made to match the existing alignment with new pipe.
However, at certain locations, the road template was close fo the main irrigation pipe.
Consequently, if the air release valve were extended to the surface it would intersect the
pavement section of the roadway. For these locations, the 45-degree dog leg and air release
valve were moved to the other side of the road near the location where the proposed pipe
connects to the existing pipe. Existing valves were maintained in their present location.

Flow in this lateral was modeled to determine if the existing system produced a hydraulic grade
line that would meet the delivery elevations. Analysis indicates that there is sufficient energy to
deliver the water to the existing locations. The D-Road Mutual irrigation Company has
indicated that the system has adequate pressure.

LATERAL NO: 72

DESCRIPTION:  Fiow from Headgate MC072 is conveyed to the State of Colorado Grand
Junction Regional Center. The number of shares supplied from this lateral equals 262 or 2.62
cfs. All of these 262 shares belong to the Regional Center and are utilized for supplying water

to irrigation sprinkler heads for lawn watering purposes. Water is pumped from a sump at
Station 348+51.

From Headgate MCO072, flow is transported south along the east boundary of the Regional
Center. At approximate Station 359+18 (LT.), flow enters an existing irrigation access box and
is redirected west through a 12 inch irrigation PVC Pipe, which parallels D-Road. Located
along the existing 12-inch pipeline are concrete irrigation access boxes that are used as air
vents. Near the end of the pipeline at approximate Station 348+51, flow enters a concrete
access structure that provides a sump for a pump to draw flow from. Excess water flows out of

-12-
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the access box and flows under D-Road. A new irrigation access box is proposed. The existing
structure is relatively large and would be difficult to reset. The proposed structure incorporates
a standpipe to transport water from the inlet chamber to the pump out chamber. The existing
pump will need to be reset.

Table 3 summarizes the existing and proposed components of Lateral 72.

TABLE 3
Lateral 70 - Summary
STATION OWNER SHARES EXISTING _PROPOSED DESCRIPTION _
AR A | Dby | S e B e e DR e e 2 e Irraccess boxw 7x4‘ an'd i
Regional provides a place for pump to draw
348+51.47 Cenler 262 Access Box Ire. Access Box water from.
Regional Concrete Air
349+64.65 Center 262 Vent 2" Air Vent
Regional
352+33.48 Cenler 262 Access Box Irr. Access Box Provides access to syslem
Regional
357+30.92 Cenler 262 Access Box 2" Air Vent
Regional
359+18.07 Center 262 Access Box {1, Access Box Redirects flow to the west,

LATERAL NO: 70-W & 70-S

DESCRIPTION:  Flow from Headgate 70 encompasses 216 shares. Flow is conveyed in a
southerly direction within a concrete ditch to Station 367+40™. Flow enters a diversion
structure that diverts approximately 50 shares across D-Road and west within a concrete ditch.
The remaining 166 shares is diverted across D-Road, where it enters a concrete ditch and
flows south to C %% Road (Lateral 70-S). Conveyance along D-Road is transported in a
concrete ditch. Proposed for this lateral is to place the flow into a pipe with irrigation diversion
boxes and irrigation access boxes placed where necessary to provide turnout for existing
irrigation flow.

Lateral 70-W, as shown on the plans, conveys flow west, Proposed conveyance consists of a
12-inch PVC SDR-26 irrigation pipe. The proposed pipe will connect to the existing diversion
box at Station 376+40. The existing irrigation diversion box is complex in function, therefore it
was determined to not remove this structure, but rather utilize it for the proposed design. The
condition of the structure appears to be in good condition and should function well over the life
of the project. Upon crossing the proposed Riverside Parkway alignment, water enters an
irrigation diversion box. Twenty shares (20} are diverted south to a 4-foot diameter sump that
provides irrigation water for residences on 398 and 399 Evergreen Road. The remaining 30
shares are diverted west. It should be noted that there are occasions when the 20 shares are
not diverted south to the 4-foot sump, but rather conveyed west in the 12-inch pipe.

- 13-



Riverside Parkway

East Section

Table 4 summarizes the existing and proposed components of Lateral 70,

TABLE 4
Lateral 70- Summary
STATION QWNER SHARES EXISTING PROPOSED DESCRIPTION
T T ] B — - — I;r; Diversion Box will dwert ﬂd\;v."s:o'dih to
Darter LLC and aliow flow to enter
6" Slide Gate Off | Irr. Diversion Box existing concrete ditch to the west for
of Concrele wi 6" access to Cooper & Tucker. Dry Well Drain
354+84.79 Darter LLC 8 Ditch existing pipe. proposed.
Assume 6 Slide At present, feeds a disconnected pump
356+80.76 Darter LLC 8 Gate Irr. Diversion Box set, but may be used in fulure,
Assume 6" Slide
358+86.43 Farlay 4 Gate {rr. Diversion Box Existing gate plugged field inspection.
Assume 8" Slide
360+51.07 Farley 4 Gate Irr. Access Box Reset Pump
363+12.28 Cardin 1 Sump for Pump frr. Access Box Reset Pump
Need fto Add lir.
361+31.50 Cardin 1 Slide Gate Diversion Box Add To Plans
398 & 399 Allows flow to be diverted south to 4"
367+30.30 Evergreen 20 Slide Gate Irr. Diversion Box diameter sump. Feeds Pine Eslates.

LATERAL NO: 60

DESCRIPTION:

Flow from Headgate 60 encompasses 168 shares. Flow is conveyed in a

southerly direction within an earth lined ditch to Station 387+25.62". Flow enters a concrete
access structure and is directed under D-Road. Upon crossing D-Road, flow is directed west
where shareholders draw water from the concrete irrigation ditch. Proposed for Lateral 60 is to
place the current concrete difch conveyance into a pipeline.

- 14-
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Table 5 summarizes the existing and proposed components of Lateral 60.
TABLE 5
Lateral 60- Summary
STATION QWNER SHARES EXISTING PROPOSED DESCRIPTION
R anENS S b R : I}f.'D]verSionBc)x e R ey
wf 10" pipe trr. Diversion Box w/
diversion south. 10" access to
Excess waler is existing pipe. 12"
White Willow wasted west along | outfall to the westfor | Proposed earth ditch o tie
377+37.48 Subdivision 10 earth ditch. waste. into existing waste ditch.
Skyler Connect existing 47 pipe
380+53.79 Subdivision 25 4" Siide Gate ler. Biversion Box that feeds sump for pump.
May replace with lr.
Biversion Box so Owner
has greater control of
diversion to gated pipe.
383+95.00 Jenson 14 Siphon Irrigation Tumout Section {See Note 1)
May replace with Irr.
Diversion Box so Gwner
has greater contro! of
diversion to gated pipe.
385+54.34 Jenson Siphon irrdigation Turnout Section (See Note 2)
Reset Pump: Owaer can
386+30.00 Powell 3 Pump set Irr. Access Box pump from Irr. Access Box
Flow is diverted south to 6"
Concrete ) gated pipe. Remnaining flow
387 +17.74 Powell panfsump Irr. Diversion Box is diverled west.

Note 1: Owner will connect to 107 gated irrigation pipe (320 L.F.) to be furnished as part of t/w negotiation.
Note 2: Owner will connect to 8 gated irrigation pipe (130 L.F.) to be furnished as part of 1/w negotiation.

LATERAL NO:

DESCRIPTION:

50-S & 50-W

between southerly and westerly conveyance.

- 15-

Flow from Headgate 50 encompasses 44 shares. Flow is conveyed in a
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Table 6 summarizes the existing and proposed components of Lateral 50.

TABLE 6
Lateral 50- Summary
STATION QWNER SHARES EXISTING PROPOSED DESCRIPTION
e I L S ChiE : Ex;stmg conveyanceis
15" Headwall w/ earth diich. Proposed will
Trash Guard. Begin be to have ditch flow
143+28.86 Ditch pipe conveyance fransition to pipe flow,
trr. Diversion Box will
138+05.83 = Divert flow west (50-W)
393+22.27 44 Diversion plate irr. Diversion Box and south {50-5).
Lateral 50-8
Divert low from lrr.
Diversion Box to field. At
Stations 131+75.58 &
128+33.87, 12°x8" Tees &
8" End Cap Plug for future
134+75.08 Berry 9 Diversion plate Irr. Diversion Box use.
Flow will transition from
Lateral Quifall w/ Dry pipe conveyance {o ditch
125+41.78 18 Ditch Well Drain conveyance.
Laterat 50-W
Flow is diverted into a 127
PVC SDR 26
Irr. Diversion {(Approximately 160 L.F.)
Siructure feeds Wili connect to existing
390+59.41 Grillos 2 Ditch (12" Pipe) Irr. Diversion Box ditch.
Flow is diverted south and
west. Also placed
frr. Diversion approximately 4 yard taps
390+04.17 Johnson 1 Slructure lrr. Diversion Box o water.
388+56.94 ljams 1 lrr. Access Box Irr. Access Box Reset pump.
388+06.80 Rodriguez 0 Ditch Yard Tap Tree Watering
LATERAL NO: 45
DESCRIPTION:  Flow from Headgate 45 encompasses 149 shares. Flow is conveyed in a

southerly direction within an earth lined ditch to Station 144+99.33, where flow transitions from

ditch flow to pipe flow.

- 16-




Riverside Parkway Grand Junction

East Section

Table 7 summarizes the existing and proposed components of Lateral 45.

TABLE 7
Lateral 45- Summary
STATION OWNER SHARES EXISTNG PROPQSED DESCRIPTION
1'44+Q'4.26 SR e Stephens il B e = Abcésé — S 'Ifr'.:A‘céééé 'E'idxh sl :

143+52.85 Oakes Ditch Inlet Small Area inlet intake ditch runoff
142+74.45 Oakes w— Ire. Access Box Irr. Access Box Reset pump
139+52.00 Feuerborn - Irs. Access Box Irr. Access Box Pump outlet

Divert 43 shares west and
124473.5 93 Irr. Diversion Irr. Diversion Box 50 shares soulh,

Divert 50 shares cross 29

road. Also provide waste
124+59.48 50 lrr. Diversion Box runoft,

Connect to existing

118+92.50 50 Irr. Diversion Box diversion box

LATERAL NO: 40

DESCRIPTION: Flow along MCO040 is conveyed from the east to west, intersecting 29 Road at
approximate Station 98+90. Water is conveyed west under 29 Road or south, along the east
side of 29 Road. Water that is conveyed west under 29-Road enters a ditch and flows south to
a pump. Flow continues south along the ditch to approximately Station 93+04, where the ditch
changes in direction fo the west.

Flow that is not diverted west at Station 98+90 is diverted south along 29 Road to Station
95+20, where it crosses 29 Road and enters a ditch where it is conveyed south and eventually
west.

Proposed changes to this existing system include connecting to the existing 8 irrigation pipe at
Station 98+90, approximately 21 feet east of the existing pipe that parallels 29 Road. The
existing pipe was within the proposed road template, so it needed to be relocated. At station
96+49.08 an 8" pipe is connected into the main line and feeds an irrigation access box located
at station 96+47.15. The existing pump will be reset to this location. Valve boxes and flow
meters will be reset to the new pipe location.

-17-
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D. Summary

Within the proposed irrigation diversion boxes, gates and weirs will require adjustments to
correlate the demand with existing diversion. Irrigation diversion boxes have a headgate for
adjusting as well as wood planks to develop water surface elevations within the structure to
meet turnout elevations. The planks also act as weir flow. Rather than design a system that
was fixed with no adjustments, it was determined to provide a dynamic system that provides a
means of regulating and adjusting the flow to meet share holder needs.

At the end of laterals, where flow transitions from pipe flow to ditch flow, an alfaifa valve wili be

installed, which will provide access to the surface. There will be a dry well drain installed at
these locations, so the pipe can be drained during the winter.
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Hydrologic Computation Summary
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INLET DESIGN CAL.CULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Infet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 1-Jul-05

Inlet Location:

ID No.:

Station: Grate Elevation:

Offset: & WS El @ Grate:

Injet Hydrology:

Area Paved:

Area Unpaved: wpay-

Total Area: Coorre: 0.93

Overland Length: Sover:

Channel Length: H:

Overland C (5-yn): .93 Channel Type:
L= 1.61 minutes = 12.50 minutes
t.- 12.9 minutes b chea = 12.9 minutes

One-hour Rainfall Freq.

Rainfall Intensity 0.84 infor

Discharge: 0.41 cfs

Upstream Flowby:

Total intet Q: 0.41 cfs
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INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capaciiy Analysis

for Cify of Grand Junction Inlet Types

Methodology: UDFCD Rational Method {(1984), and
FHWA "Drainage of Highway Pavements" HEC No, 12

Templale by: George K. Cotton, PE
Catter & Burgess, Inc.

Last Revised: 1-Jul-05

Inlet Location:
ID No.:
Station:
Offset:

inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (6-yr): .
k= 1.96 minutes t,= 12.22 minutes
{.- 12.9 minutes o chek = 12.9 minutes
One-hour Rainfall :
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Grate Elevation: ;
WS El @ Grate:

DP-101.(2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction intet Types

Methodology: UDFCD. Rational Method (1984), and
FHWA “Drainage of Highway Pavements” HEC. No. 12

Template by: Geotge K. Cotton, PE
Carter & Burgess, Inc,

Last Revised: 30-Jun-05

Inlet Location:
iD'No.:
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevation:
WS El @ Grate: 4590.64

Cpaved

Overland C (5-yr): 0.93 Channel Type :
t= 1.59 minutes .26 minutes
{.- 5.9 minutes 11.3 minutes

One-hour Rainfatl nches
Rainfall intensity 1.07 infhr
Discharge: 0.23 cfs
Upstream Flowhy:
Total Injet Q: 0.23 cfs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (aliowabie)
Actual Spread: 474 ft
Gititter Capacity: 1.47 cfs
Actual Depth: 0.09 ft
Actual Velocity: 1.02 fi/s

Inlet Hydraulics:
Class; G (G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4590.64

| Combined:]
Type:
I U/S Curb Opening:
Length: Li: 8.25
Blockage: E: 0.00%
f D/S Grate:]
Grate: Eo: 0.64
Width: Rf: 1.00
Length: Rs: 0.14
Blockage: E: 68.85%
Vo: Q caught: 0.16 cfs
E. Q flowby: 0.07 cfs
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INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity. Analysis.

for. City of Grand Junction inlet Types

Methodology: UDFCD Rational Method (1884), and
FHWA "Drainage of Highway Pavements” HEC. No. 12

Templale by: George K. Cofion, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:

iD No.: )
Station: Grate Elevation:;
Offset: WS El @ Grale: 4590.66
Inlet Hydrology:
Area Paved: Cpovea
Area Unpaved: Corpav
Total Area: Ceomp
Overland Length: Sover
Channel Length: H
Overland C (5-yr): 0.93 Channe! Type
4= 1.59 minutes .26 minutes
fo- minutes te cheok = 11.3 minutes
One-hour Rainfall Freq.
Rainfall Intensity 1.07 in/hr
Discharge: 0.32 ofs
Upstream Flowby:
Totai inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope: Spread (allowable)
Actual Spread:
Gutter Capacity: 1.47 ofs
Actual Depth: 011t
Actual Velocity: 1.11 ft/s
Inlet Hydraulics:
Class; G (G - on grade or S - saq)

Inlet Type: c (G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4590.66

Combined:|
Type:
[__U/S Curb Opening:}
Length: 9.48
Blockage: 0.00%
| D/S Grate:
Grate; 0.58
Width: 1.00
Length: : 0.12
Blockage: E: 63.46%
Vo: Q caught: 0.20 cfs
Eet 63.46% Q flowby: 0.12 cfs

211-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for. City. of Grand Junction Infet Types

Methadology: UDFCD. Rational Method (1984), and
FHWA, "Drainage of Highway Pavements" HEC No. 12

Template by, Geoarge K. Cotlon, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

inlet Location:

iD No.:
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevation;
WS El @ Grate:

Ceonp: 0.93

Overland C (5-yr): 93
t= 1.59 minutes 1, 4.26 minutes
t.. 5.9 minutes e & 11.3 minutes

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:

- Slope: .

Cross-Slope:

.07 infhr
0" cfs

Street Roughness
Spread (allowable
Actual Spread; 347 ft

Gutter Capacity: 1.47 cfs
Actual Depth; 0.07 ft
Actual Velocity: 0.83 ft/s
inlet Hydraulics:
Class: G (G - on grade or § - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4590.62

Combined:]
Type:
| UrS Curb Opening:]
Length: = Lt: 5.82
Blockage: & E: 0.00%
| D/S Grate:]
Grate: & Eo: 0.78
Width: Rf: 1.00:
Length: Rs: 0.19
Blockage E: 82.16%
Vo: Q caught: 0.08 cfs
Ew= 82.16% Q flowby: 0.02 cfs

221-1 (2)




Description:

Methodology:

Template by,

{ ast Revised:

INLET DESIGN CALCULATION

inlet Hydrology and Capacity Analysis
for. City. of Grand Junclion Inlet Types
UDFCD: Rational Method {1984), and

FHWA "Drainage of H
Geuorge K, Cotion, PE
Carter & Burgess, Inc.
30-Jun-05

ighway Pavements" HEC No. 12

Inlet

Location:
1D No.:
Station:
Offset;

Inlet Hydrology:

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Overland C (5-yr):

Grate Elevation
WS El @ Grate:

4590.63

{,:
t.-

One-hour Rainfall
Rainfall Intensity

Discharge:

Upstream
Total Inlet
Gutter Hydraulics:
Slope:

Cross-Slope:

Flowby:
Q.

Guiter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:

0.93 Channel Type

1.40 minutes t =

minutes fe oneck =
Freq.

0.15 cfs

0.15 cfs

Street Roughness
Spread (allowable)
Actual Spread:

1.47 cfs
0.08 fi
0.91 fi/s

5.09 minutes
: minutes

Class: G (G - on grade or S - sag)
Inlet Type: C . (G- grate, O- curb opening, C - combined)
WSEL @ Grate:  4590.63
Combined:|
Type: &
I U/S Curb Opening:}
Length: - 6.82
Blockage: 0.00%
[ D/S Grate:
Grate: 0.71
Width: 1.00
Length: : 017
Blockage: E. 76.21%
Vo: fps Q caught: 0.11 cfs
Ew= 76.21% Q flowby: 0.03 cfs

221-2 (2)




INLET DESIGN CALCULATION

Description;

Methodology:

Template by:

Last Revised:

Inlet Hydrology and Capacily Analysis.

far City of Grand Junction

UDFCD. Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC. No. 12
George K. Cotton, PE

Carter & Burgess, Inc,

30-Jun-05

Inlet Location:
iD No.:

Station:

Grate Elevation:

Offset:  : WS El @ Grate: 4
Inlet Hydrology:
Area Paved: Coaves
Area Unpaved: Cureav
Total Area: C. 0.93

Overland Length:
Channel Length:

omp-
SW&I’
H

Overland C {(5-y1): 0.93 Channel Type :
f = 1.52 minutes = .32 minutes
t.- 13.2 minutes te hesk = 13.2 minutes

One-hour Rainfall

nches Freq.

Rainfall Intensity 0.83 infhr’

Discharge: 0.26 cfs

Upstream Flowby: kcfs

Total Inlet Q: 0.26 cfs

Gutter Hydraulics: :

Slope: Street Roughness

Cross-Slope: Spread (allowable)
Actuatl Spread:

Guftter Capacity: 1.47 cfs

Actual Depth; 0.10 ft

Actual Velocity: 1.06 fi/s

Intet Hydraulics:

Class: G {G - on grade or S - sag)
Intet Type: C {G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4573.56
Combined:|
Type:
| U/S Curb Opening:]
Length: Lt: 8.73
Blockage: £ 0.00%
- D/S Grate:]
Grate: Eo: 0.62
Width: Rf: 1.00
Length: Rs: 0.13
Blockage: E: 66.67%
Vo: Q caught: 0.17 cfs
Ere Q flowby: (.09 cfs

2561-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis,

for. Gity of Grand Junction

Methodology: UDFCD Rational Method {1984}, and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cofton, PE
Carter. & Burgess, Inc.

Last Revised; 30-Jun-05

{nlet Location:
ID No.:
Station:
Offset;

Infet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevation
WS El @ Grate: 4573.65

Overland C (5-y): 0.93 Channel Type
L= 1.65 minutes t= 14.07 minutes
t. 13.2 minutes Lo cheat = 13.2 minutes
One-hour Rainfall {34 inches  Freq. S r
Rainfall Intensity 0.83 in/hr
Discharge: 0.61 cfs
Upstream Flowby: cfs
Total Inlet Q; 0.61 ofs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (allowable)
_ Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth; 0.14 ft
Actual Velocity: 1.31 ft/s

Inlet Hydraulics:
Class: G (G - on grade or S - sag)
Inlet Type: c (G - grate, O - curb apening, C - combined)
WSEL @ Grate: 4573.65

Combined:]
Type:
[ U/S Curb Opening:
Length: 12.43
Blockage: 0.00%
| D/S Grate:
Grate: 0.48
Width: 1.00
Length: : 0.09
Blockage: E: 53.29%
Vo: fps Q caught: 0.33 cfs
Ew= 53.29% Q flowby: 0.28 cfs
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INLET DESIGN CALCULATION

Description:

Methodology:

Template by:

Last Revised: 30-Jun-05

Inlet Location:
ID No.:

Station:
Offset:
Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overiand Length:
Channel Length:
Overland C (5-y1):
- t=
i te-
: One-hour Rainfall
Rainfall intensity
Discharge:
Upstream Flowby:
Tofal Infet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:

Actual Depth:

Actual Velocity:
inlet Hydraulics:

Class: S
Inlet Type: C
WSEL @ Grate;  4575.22
[ Combined:]
Type:

Inlet Hydrology and Capacity Analysis

for City of Grand Junction

UDFCD. Rational Method {1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12
George K. Cotton, PE

Carter & Burgess, Inc.

Grate Elevation:
WS El @ Grate:

0.93 Channel Typ

1.48 minutes & 8.64 minutes

10.1 minutes | P minutes
f inches  Freq.

Street Roughnes
Spread (allowable): ;
Actual Spread:

1.47 cfs
012 ft -
117 ftis

(G - on grade or S - sag)
(G - grate, O - curb opening, C - combined)

Length:
Blockage:

{__U/S Curb Opening:]

Length;
Blockage:
Vo:

Enel =

: 10.42
E: 0.00%
Eo: 0.55
Rf: 1.00
Rs: 0.14
E: 60.99%
Q caught: 0.24 cfs
60.99% Q flowbhy: 0.16 cfs

26511 (2)



INLET. DESIGN CALCULATION

Description;

for. City of Grand Junction

Methodology:

Inlet Hydrelegy and Capacity Analysis

UDFCD. Rational Method (1984), and

FHWA, "Drainage of Highway Pavements". HEC No. 12

Templale by:

George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-05
iniet Location:
1D Nao.:
Station:
Offset;
iniet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channei Length:
Overland C (5-yr):
t'. =
t-
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby;
Total Infet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:
inlet Hydraulics:
Class: S
Intet Type: Cc
WSEL @ Grate:  4575.23

Combined:|

Type:

| U/S Curb Opening:|
Length:

Blockage:

Grate:
Width:
Length;
Blockage:
Vo
Ene

0.60
4,71
12.1

0.86
0.58

0.58

1.47
0.13
1.29 fi/s

Grate Elevation
WS El @ Grate:

Cpavecl

Cmpav

Ccomp

SDV&F
H
Channel Type
minutes L=
minutes fe chea =
inches Freq.
infhr
cfs
cfs
cfs

Street Roughness
Spread (allowable)
Actual Spread
cfs
ft

(G - on grade or S - sag)
(G - grate, O - curb opening, C - combined)

4575.23

. ': minutes
12.1 minufes

: 12.21
E: 0.00%
Eo: 0.49
Rf: 1.00
Rs: 0.12
E: 55.10%
Q caught: 0.32 cofs
Q flowby: 0.26 cfs

2651-2 (2)




INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types
Methodology: UDFCD. Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12
George K. Cotton, PE
Carter & Burgess, Inc.
Last Revised: 30-Jun-05

Template by:

Inlet Location:
1D No.:
Station: Grate Elevation:
Offset: WS El @ Grate:  4575.39
intet Hydrology:
Area Paved: c
Area Unpaved: c

Total Area: Ac
o Overland Length: :
o Channel Length:

QOverland C (5-yr): 0.9:’7 Channel Type
. t= 1.48 minutes t 48 minutes
i t.. 13.0 minutes te checs 3.0 minutes

One-hour Rainfall
Rainfall Infensity
Discharge:
Upstream Flowby:
Total inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Freq.

Street Roughness
Spread (allowable):
Actual Spread:

Gulter Capacity:
Actual Depth:
Actual Velocity:

1.47 cfs
0.12 ft
1.22 fi/s

Iniet Hydraulics:

Class: S {G - on grade or S - sag)
fnlet Type: c {G - grate, O - curb opening, C - combined)
VWSEL @ Grate:  4575.39
| Combined:|
Type: :
| U/S Curb Opening:|
Length: : 11.18
Blockage: 0.00%
| D/S Grate
Grate: Eo: 0.52
Width: Rf: 1.00
Length: Rs: 013
Blockage: E: 58.36%
Vo Q caught: 0.28 cfs
Ene 58.36% Q flowby: 0.20 cfs

27411 (2)




INLET DESIGN CALCULATION

Description;
Methadology;

Template by:

Inlet Hydrology and Capacily Analysis

for. City. of Grand Junction Inlet Types

UDFCD. Rationai Method (1984), and

FHWA "Dralnage of Highway Pavements” HEC No. 12
Gearge K. Coton, PE

Carler & Burgess, Inc.

Last Revised: 30-Jun-05
Inlet Location:
ID No..
Station:
Offset:
inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
QOverland Length:
Channel Length:
Overand C (5-yr):
t=
t-
Cne-hour Rainfall
Rainfall Intensity
Bischarge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:

Actual Depth:

Actual Velocity:
Inlet Hydraulics:

Grate Elevation
WS El @ Grate:

4.41 minutes
13.0 minutes

0 79_cfs

1.47 cfs
0.15 ft
1.39 ft/s

Coaved:

Cupu:

Ceoomp:

Sover:

H:

Channel Type:

Street Roughness:
Spread (allowable):
Actual Spread:

0.59

13.45 minutes
13.0 minutes

Class: S (G - on grade or S - s5ag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate: 457543
Combined:]
Type:

|__U/S Curb Opening:|

Length: Lt 13.87
Blockage: E: 0.00%
| D/S Grate:|
Grate; Eo: 0.45
Width: Rf: 1.00
Length: Rs: 0.1
Blockage: E: 50.56%
Vo Q caught: 0.40 cfs
En = Q flowby: 0.39 cfs

2741-2 (2)




INLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity Analysis

for. City. of Grand Junction Inlet Types

Methodelogy: UDFCOD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC. No. 12

Template by: George K. Cotton, PE -
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Intet Location:
iD No.;
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area;
Overland Length:
Channel Length:
Overland C (5-y1): .
4= 2.72 minufes t, 25.77 minutes
t.- 15.6 minutes Lo check & 15.86 minutes
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Grate Elevation:
WS El @ Grate:

Street Roughness
Spread (allowable)
Actual Spread:

3.53 fi

Gutter Capacity:
Actual Depth:
Actual Velocity:

1.66 cfs
0.21 1
1.75 fi/s

Inlet Hydraulics:

Class: 5 {G - on grade or S - sag)
Inlet Type: C {G - grate, O - curb opening, C - combined)
WSEL @ Grate: 457553
Combined:|
Type;
| U/S Curb Opening:]
Length: Lt: 6.62
Blockage: # E: 0.00%
! D/S Grate:]
Grate: Eo: 0.77
Width Rf: 1.00
Length: Rs: 0.19
Blockage: E: 81.54%
Vo Q caught: 0.53 cofs
Ea= 81.54% Q ffowby: .12 cfs

2831-1 (2)



INLET DESIGN CALCULATION

Descriplion;

inlet Hydrology and Capacity Analysis

for. City of Grand Junction inlet Types

Methodology:

UDFCOD Rationat Method {1384}, and

FHWA “Orainage of Highway Pavements" HEC No. 12

Template by:

George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Juh-05
Inlet LLocation
ID No.:

Station:
Offset;
Inlet Hydrology
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (5-yr):
t =
{.-
One-hour Rainfall
Rainfall intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacily:

Actual Depth:

Actual Velocity:
Inlet Hydraulics:

Grate Elevation

Ceomp: 0.59
S(Wﬂ':
H:
59 Channel Type:
2.31 minutes L= 19.67 minutes
13.9 minutes ek = 13.9 minules
inches Freq.

0.81 infhr

0.91 cfs

Street Roughness:
Spread (allowable):
Actual Spread:

9.20 cfs
0.24 ft
1.90 ft/s

Class: G (G - on grade or S - sag)
nlet Type: C {G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4576.44
Combined:|
_ Type:
[ U/S Curb Opening:
Length: ft Lt 7.62
Blockage: E: 0.00%
| D/S Grate:| :
Grate: Eo: 0.54
Width: Rf: 1.00
Length: Rs: 0.17
Blockage: E: 61.43%
Vo: Q caught: 0.56 cfs
E = Q flowby: 0.35 cfs

2831-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis
for. City of Grand Junction Inlet Types
Methodology: UDFCD. Rational Method {1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12
George K. Colton, PE
Carter & Burgess, inc.
Last Revised: 30-Jun-05

Temptate by:

inlet Location:
ID No.:
Station:
Offset: WS El @ Grate:  4581.64
Intet Hydrology:
Area Paved: Craves
Area Unpaved: Cupav
Total Area: Ceonp
Overland Length: Sover
Channel Length: H

Overland C (5-yr): 0.93 Channel Type :
t= 1.40 minules t= 52 minutes
i 8.9 minutes techea = 11.9 minutes

One-hour Rainfail
Rainfall Intensity
Discharge:

Upstream Flowby:

Total Inlet Q:

Gutter Hydraulics:

0.33 cis

Slope: Street Roughness

Cross-Slope: Spread (allowable)
Actual Spread

Gutter Capacity: 1.35 cfs

Actual Depth: 011 fi

Actual Velocity: 1.10 ft/s

inlet Hydraulics:
Class: G
inlet Type: C

(G - on grade or S - sag)
{G - grate, O - curb opening, C - combined)

WSEL @ Grate:  4581.64
P Combined:|
Type:
| U/S Curb Opening:
Length: 9.89
Blockage: 0.00%
| D/S Grate:|
Grate: Eo: 0.56
Width: Rf: 1.00
Length: Rs: 012
Blockage: E: 61.65%
Vo: st Q caught: (.20 cfs
Ew= 61.65% Q flowby: 0.13 cfs

2901-1 (2)



INLET DESIGN CALCULATION
Desctription:

Intet Hydrology and Capacity Analysis

for. City of Grand Junction Infet Types

Methodology:

UDFCD Rational Method (1984}, and

FHWA "Drainage of Highway Pavements” HEC No. 12

Template by:

George K. Cofton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-05
intet Location:
ID No.:

Station:
Offset;
Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area;
Overiand Length:
Channel Length:
Overland C (5-yr):
t=
t.-
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q;
Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:

Actual Depth:

Actual Velocity:
Intet Hydraulics:

Grate Elevation
WS El @ Grate:

4589.76

0.93 Channel Type :

1.68 minutes f= 62 minutes

14.3 minutes b ek = 14.3 minutes
inches Freq.

0.80 in/hr

0.46 cfs

cfs
0.48 cfs

Street Roughness
Spread (allowable)
Actual Spread:

1.47 cfs
0.13 ft
1.23 ft/s

Class: S (G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, € - combined)
WSEL @ Grate:  4589.76
Combined:|
Type:
[ U/S Curb Opening:
Length: 11.26
Blockage: 0.00%
[ D/S Grate:|
Grate: Eo: 0.52
Width: Rf: 1.00
Length: Rs: 0.13
Blockage: E: 58.07%
Vo: Q caught: 0.28 cfs
E.« Q flowby: 0.20 cfs

29511 (2)



INLET DESIGN CALCULATION

Description: Inlet Hydrology and Capacity Analysis.
for. City of Grand Junction Inlet Types
Methodology: UDFCB Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12
Template by: George K. Cotion, PE
Carter & Burgess, Inc.
tast Revised: 30-Jun-05

Inlet Location:
IDNo.: &

Station:
Offset;
inlet Hydrology:
Area Paved:
Area Unpaved:
Toial Area;
Overland Length:
Channel Length:
Overland C (5-yr): i
t= 2.18 minutes t = 24.69 minutes
to= 14.9 minutes te chex = 14.9 minutes
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q;
Gutter Hydraulics:
Slope:
Cross-Slope: Spread (allowable)::
Actual Spread: 8.91 #t

Grate Elevation:
WS El @ Grate:  4583.99

0.83

Gutter Capacity: 1.47 cfs
Actual Depth: 0.18 ft
Actual Velocity: 1.56 ftfs
Inlet Hydraulics:
Class: S (G - on grade or S - sag)

Inlet Type: c (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4583.99
Combined:|
Type:
| U/S Curb Opening:|
Length: Lt 16.73
Blockage: E: 0.00%
| D/S Grate:]
Grate: o: 0.39
Width: Rf: 1.00
Length: Rs: 0.09
Blockage: E: 44 27%
Vo: Q caught; 0.55 cfs
Epe = Q fiowby: 0.69 cfs

2951-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction inlet Types

Methodology: UDFCD. Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No, 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

{nlet Location:
ID No.:
Station:
Qffset;

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevation
WS El @ Grate: 0.00

Overland C (5-yr): 0.93 Channel Type
= 3.77 minutes t = 6.61 minutes
tex 10.4 minutes o chek = 12.9 minutes
One-hour Rainfall inches Freq.
Rainfall Intensity 81 infhr
Discharge: 1.45 cfs
Upstream Flowby: cfs

Total Intet Q: 1.45 cfs

295P-1 (2) -



INLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity Analysis

i for City of Grand Junction Inlet Types
Methodology: UDFCD. Rational Method (1984), and

FHWA "Drainage of Highway Pavements” HEC No. 12
Template by: George K. Cotton, PE

Carter & Burgess, Inc.
Last Revised: 30-Jun-05

iniet Location:

D No.:
Station:
Offset:

intet Hydrology:
Area Paved;
Area Unpaved:
Total Area:
Overland Length:

Grate Elevation
WS El @ Grate: 0.00

Ceone’ 0.93

Channel Length:

Overland C (5-yr): 0.93 Channel Type:
= 3.66 minutes 1, 4.93 minutes
i.- 8.6 minutes te chook & 12.4 minutes

One-hour Rainfall

nches Freq.

Rainfall Intensity 0.97 in/hr-
Discharge: ' 1,19 cfs
Upstream Flowby: fs
Total Intet Q: 1.19 cfs

299P-1 (2)



INLET DESIGN CALCULATION
Description: Infet Hydrology and Capacity Analysis

for City of Grand Jungction Inlet Types

Methodefogy: UDFCD. Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:

ID No.:

Station: Grate Elevation:

Offset: WS E| @ Grate: 0.00

Inlet Hydrology:

Area Paved: Coavea

Area Unpaved: Cunpav

Total Area: Ceome

Overiand Length: Sover

Channe} Length: H

Overland C (5-yr): 0.93 Channel Type
t= 2.66 minutes f=
;- 14.1 minutes te cheak =

Cne-hour Rainfall inches Freq.

Rainfall Intensity .81 in/br
Discharge: 1.85 cfs
Upstream Flowby: cfs
Total inlet Q: 1.85 cfs

302P-1 (2)

16.87 minutes
14.1 minutes




INLET DESIGN CALCULATION

Inlet

Description: Inlet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Methed (1984), and
FHWA "Drainage of Highway Pavements” HEC. No. 12

Template by. George K Colten, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Location
1D No.:
Station:
Offset:

Inlet Hydrology:

Area Paved:
Area Unpaved:

Total Area;
Overland Length:
Channel Length:
Overland C (5-yr):

ti =

t.-
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:;
Total Inlet Q:

Gutter Hydraulics:

Grate Elevatio
WS El @ Grate:

0.93
1.26 minutes
5 O_minutes

0.08 cfs

tc_ehedi

Freq.

2.08 minutes
0 '{_‘minutes

Slope: Street Roughness
Cross-Slope: Spread (allowable)::
Actual Spread:
Gutter Capacity: 0.08 cfs
Actual Depth: 0.05 1t
Actual Velocity: 0.66 /s
Inlet Hydraulics:
Class: G (G - on grade or S - sag)
Intet Type: C (G - grate, O - curb opening, C - combined)
VWSEL @ Grate:  4588.06
Combined:|
Type: _
{__U/S Curb Opening:]|
Length: 8.12
Blockage: # 0.00%
{ D/S Grate:|
Grate: & 0.45
Width: 1.00
Length: : 0.15
Blockage: E: 53.35%
Vo: ps Q caught; 0.04 cfs
Ew.= 53.35% Q flowby: 0.04 cfs

3031-1 (2)



iNLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for. Cily of Grand Junction inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by, George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:
ID No.:
Station
Offset:

infet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overtand Length:
Channel Length:

Grate Elevation::
WS El @ Grate:

Overland C (5-yr): 0.9 Channel Type
t = 1.58 minutes = 29.30 minutes
t.- 15.7 minutes te cheax = 15.7 minutes
One-hour Rainfall Freq.
Rainfall Intensity 0.77 inthr
Discharge: 0.69 cfs
Upstream Flowby: Lofs
Total Infet Q: 0.69 cfs
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread:
Gulter Capacity: 9.34 cfs
Actual Depth: 0.14 ft
Actual Velocity: 2.70 ft/s
Inlet Hydraulics:
Class: G {G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4588.15
I Combined: |
Type:
{U/s Curb Opening:|
Length: ft Lt: 13.12
Blockage: E: 0.00%
{ D/S Grate:|
Grate: Eo: 0.58
Width: RF: 1.00
Length; Rs: 0.05
Blockage: E: 60.46%
Q caught: 0.42 cfs
Q flowby: 0.27 c¢fs

3041-1 (2)



INLET DESIGN CALCULATION

Description:

Methodology:

Template by:

Intel Hydrology and Capacity Analysis

for. City of Grand Junction Inlet Types

UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12
George K. Colton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-05
Iniet Location:

1D No.:
Station:
QOffset:

Intet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevation:
WS El @ Grate:

0.93

Overland C (5-yr): 0.93 Channei Type
t= 1.42 minutes 28.11 minutes
t.. 15.5 minutes L cnek 15.5 minutes

One-hour Rainfall Freq.

Rainfall intensity

Discharge:

Upstream Flowby:

Toftal inlet Q: 0.50 cfs

Gutter Hydraulics:
Slope: Street Roughness

Cross-Sifope:

Spread (allowable). :
Actual Spread:

Gutter Capacity: 1.68 cfs:

Actual Depth: - 013 ft

Actual Velocity: 2.48 ft/s
Inlet Hydraulics:

Class: G {G - on grade or S - sag)
Inlet Type: C {G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4588.14
Combined:]
Type;

{ _U/scCurb Opening_:j

Length: ft L 11.39
Blockage: E: 67.00%
| D/S Grate:|
Grate: ‘Eo: 0.64
Width: Rf: 1.00
Length: Rs: 045
Blockage: E: 80.18%
Vo: ¢ Q caught: 0.46 cfs
En= Q flowby: 0.03 cfs

3041-2 (2)



INLET DESIGN CALCULATION

Description:

Methodelogy:

Template by:

Last Revised:

Inlet L.ocation:

Inlet Hydrology and Capacily Analysis
for City of Grand Junction Inlet Types
UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

George K. Cotton, PE
Carler & Burgess, Inc.
30-Jun-05

Channel Length:

ID No.:

Station: Grate Elevation

Offset: WS El @ Grate:  4590.60

Inlet Hydrology:

Area Paved: Coovea:
Area Unpaved: Crpans
Total Area: Coonp:
Overland Length: Sover

Overland C (5-yr): 0.93 Channel Type:
4= 1.40 minutes =
to= 5.0 minutes fo ook =

One-hour Rainfall inches Freq.

Rainfall Intensity 1.11 in/hr

Discharge: 0.07 cofs

Upstream Flowby:

Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slop

Gulter Cap

e’

acity:

Actual Depth:
Actual Velacity:

Inlet Hydraulics:
Class:

Intet Type:
WSEL @ Grate:

Combined:|

G
C
4590.60

Type:

| U/S Cur

b Opening:|

Blockage:

Length:

D/S Grate:|

Blockage:

Grate:
Width:
Length:

Vo:
E net

cfs
0.07 cfs

Street Roughness
Spread (allowable)
Actual Spread:

0.37 cfs
0.05 ft
0.62 ft/s

(G - on grade or S - sag)
(G - grate, O - curb opening, C - combined)

E-

1.99 minutes
10.7 minutes

8.31
0.00%

0.60
1.00
0.15
66.11%

Q caught:
Q flowby:

0.05 cfs
0.02 cfs

3141-1 (2)
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INLET DESIGN CALCULATION

Description: Inlet Hydrology and Capacity Analysis
for. City. of Grand Junction Inlet Types
Methodelogy: UDFCD Rational Method (1984}, and
FHWA “Drainage of Highway Pavements” HEC No. 12
Template by: George K. Colton, PE
Garter. & Burgess, Inc.
Last Revised: 30-Jun-05

Inlet L.ocation
1D No.:
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevation::
WS El @ Grate:

Ceome: 0.93

Overtand C (5-yr); . Channel Type
= 1.35 minules t 8.59 minutes
f.- 9.9 minules b chess = 12.1 minutes

'One-hour Rainfall
Rainfall Intensity

}:inches Freq.
92 in/hr

Discharge;
Upstream Flowby: .cfs
Total Inlet Q: cfs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (allowable)
Actual Spread
Gutter Capacity: 1.47 cfs
Actuai Depth: 0.10 ft
Actual Velocity: 1.07 fi/s

Intet Hydraulics:
Class: G
intet Type: C
WSEL @ Grate:  4590.65

(G - on grade or S - sag)
(G - grate, O - curb opening, C - combined)

Combined:|
Type:
{__U/s Curb Opening:|
Length: 8.89
Blockage: = 0.00%
| D/S Grate:|
Grate: Eo: 0.61
Width Rf: 1.00
Length; Rs: 6.13
Blockage E: 65,93%
Vo Q caught: 0.18 cfs
Ew= 65.93% Q flowby: 0.09 cfs

3191-1 (2)



Description:
Methodology:
Template by:
Last Revised:

inlet Location:
ID No.:
Station:
Offset:
inlet Hydrology:

Area Paved:
Area Unpaved:

Total Area

INLET DESIGN CALCULATION

Inlet Hydrology and Capacity Analysls
for City of Grand Junction Inlet Types
UDFCD Raticnal Methed (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

George K. Cotton, PE
Carter & Burgess, Inc,
30-Jun-05

Overtand Length:
Channel Length:

Overland C (5-yr):

=

f.-
One-hour Rainfall
Rainfall Intensity

Discharge:

Upstream
Total Intet
Gutter Hydraulics:
Slope:

Cross-Slope:

Flowby:
Q:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

Inlet Type:
WSEL @ Grale:

Grate Elevation
WS El @ Grate:

0.93
1.40 minutes
14.7 minutes
inches
0.79 in/hr
0.65 cfs

cfs
0.65 cfs

1.47 cfs
0.14 #
1.33 fifs

Street Roughness
Spread (allowable)
Actual Spread:

4580.69

tc_daeck =

Freq.

S (G - on grade or S - sag)
C (G - grate, O - curb opening, C - combined)

4590.69

Combined:

Type:

| U/iscCu

b Opening:

Length:
Blockage:

D/S Grate:

Grate:
Width:
Length:
Blockage:
Vo:

Ene =

3231 (2)

E.

.22 minutes
14.7 minutes

12.76
0.00%

0.47
1.00
0.1
53.50%

Q caught:
Q flowby:

0.35 cfs
0.30 cfs




INLEY DESIGN CALCULATION
; _ Description: Inlet Hydrology and Capacity Analysis
P for, City. of Grand Junction Inlst Types
Methodology: UDFCD Rationat Method (1984), and

[ . FHWA "Drainage of Highway Pavements”. HEC. No. 12
Template by: George K. Cotion, PE

Carter & Burgess, Inc.
Last Revised; 30-Jun-05

b Inlet Location
. ID No.:
f : Station:
P Offset:
Iniet Hydrology:
i Area Paved:
| Area Unpaved:
Total Area:
i Overland Length:
i Channel Length:
Overland C (5-yn): ]
= 1.40 minutes t; 23.22 minutes
t.- 14.7 minutes o chek = 14.7 minutes
One-hour Rainfali
Rainfall intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Grate Elevatio
WS El @ Grate:

Ceone: 0.93

Street Roughness
Spread (allowable)
Actual Spread: 8.10 ft

Gulter Capacity: 1.47 ¢fs

Actual Depth: 0.16 #

Actual Velocity: 1.46 fifs

Inlet Hydraulics:
Class: S (G - on grade or S - saq)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4590.71
| Combined:|

Type:

{  U/S Curb Opening
Length: 15.04
Blockage: 0.00%
| D/S Grate
Grate Eo: 0.42
Wicith 1.00
Length: : 0.10
Blockage: E: 47.76%
Vo: ps Q caught: 0.46 cfs
Ew= 47.76% Q flowby: 0.50 cfs

3231-2 (2)

.



Description:
Methodology:
Termplate by
Last Revised;

Inlet Location:
ID No.:
Station:
Offset:

Inlet Hydrology:

Area Paved:
Area Unpaved:

Total Area

Overland Length:
Channel Length:

INLET DESIGN CALCULATION

Intet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types

UDFCD. Rational Meth

od (1984}, and

FHWA "Drainage of Highway Pavements" HEC No. 12
Gearge K. Colten, PE
Carler. & Burgess, Inc.
30-Jun-05

Overland C (5-yr):

t‘=
t..

One-hour Rainfall

Rainfall Intensity
Discharge:

Upstream
Total Infet
Gutter Hydraulics:
Slope:

Cross-Slope;

Flowby:
Q:

Gutter Capacity:
Actual Depth:
Actual Velocily;

inlet Hydraulics:
Class:

Inlet Type:
WSEL @ Grate:

S
C
4593 .59

Combined:

Type:

| U/ScCu

rb Opening:

Length:
Blockage:

D/S Grate:|

Grate Elevation
WS El @ Grate:

0.93
1.40 minutes
13.7 minutes
inches
0.82 in‘hr
0.62 cfs

cfs
0.62 cfs

1.47 cfs
0.14 ft
1.31 ft/s

Grate:
Width:

Length:

Blockage:
Vo:
Enet

3341-1 (2)

Channel Type

Street Roughness
Spread (allowable)
Actual Spread:

4593.59

L=
| AP

Freq.

(G - on grade or S - sag)
(G - grate, O - curb opening, C - combined)

. xminutes
13.7 minutes

6.89 ft

12.53
0.00%
Eo: 0.48
Rf: 1.00
Rs: 0.12
E: 54.15%
Q caught: 0.34 cfs
Q flowby: 0.29 cfs




INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacily Analysis
for. City of Grand Junction Inlet Types
Methodology: UDFCD. Rational Method (1984), and
FHWA “"Dralnage. of Highway Pavements" . HEC.No. 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised:

30-Jun-05

Inlet Location:

ID No.;

Station: Grate Elevation:

Offset: WS El @ Grate;

Inlet Hydrology:

Area Paved:

Area Unpaved:

Total Area: Ceonp: 0.93

Overland Length: Sove

Channel Length: H

Overland C (5-y1): 0.93 Channel Type
L= 1.40 minutes t = 17.80 minutes
t.- 13.7 minutes L. check 13.7 minutes

One-hour Rainfall
Rainfall Intensily
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:

Slope:

Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:
Inlet Hydraulics:
Class: 5
inlet Type: C
WSEL @ Grate:  4593.59

nches Freq.
0.82 in/hr
0.62 cfs

0.62 cfs

Street Roughness
Spread (allowable): ;
Actual Spread:

1.47 cfs
0.14 ft
1.31 fi/s

{(G-ongrade or S - saqQ)
(G - grate, O - curb opening, C - combined)

| Combined:|
Type:
| U/S Curb Opering:]
Length: Lt 12.53
Blockage: E: 0.00%
] D/S Grate:]
Grate: o: 0.48
Width: Rf: 1.00
Length: Rs: 0.12
Blockage: E: 54.15%
Vo: Q caught; 0.34 cfs
Ena Q flowby: 0.29 cfs

3341-2 (2)



INLET DESIGN CALCULATION

Description:

Methodology:

Template by:

Last Revised:

inlet Location:

Inlet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types
UDFCD Rational Method (1984), and

FHWA "Drainage of H
George K. Cotton, PE
Carter & Burgess, Inc.
30-Jun-05

ighway Pavements®” HEC No. 12

Channel Length:

Overland C {5-yr):

ID No.:

Station: Grate Eievation

Offset: WS El @ Grate:  4596.37

Inlet Hydrology:

Area Paved: Cravedt
Area Unpaved: Corpave
Total Area: Ceome:
Overland Length: Sovee:

H.

L=
t:-

One-hour Rainfall

Rainfall Intensity

Discharge:

Upstream Flowby:

Total Inlet Q:

Gufter Hydraulics:
Slope:
Cross-Stop

Gutter Cap

el

acity:

Actual Depth:
Actual Velaocity:

Inlet Hydraulics:

0.93 Channel Type:

2.44 minutes t,= 9.44 minutes

11.9 minutes fe oheck = 12.6 minutes
inches  Freq. 3

0.86 in/hr

0.13 cfs

cfs
0.13 cfs

Street Roughness:
Spread (allowable):
Actual Spread:

1.47 cfs
0.08 ft
0.88 fi/s

Class: 5 (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4596.37
Combined:|
Type:
[ U/S Curb Opening:
Length: 6.47
Blockage: 0.00%
I D/S Grate:|
Grate: Eo: 0.74
Width: Rf: 1.00
Length: Rs: 0.21
Blockage: £ 79.21%
Vo: fps Q caught: 0.10 cfs
Enet Q flowbhy: 0.03 cfs

3401-1 (2)



INLET DESIGN CALCULATION
Description: Infet Hydrology and Capacity Analysis

for. City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage. of Highway Pavements" HEC No. 12

Temptate by, George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location
ID No.:
Station:
Offset;

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length;
Channel Length:
Overland C (5-yr):

Grate Elevatio
WS El @ Grate:  4596.36

Ceome: 0.93

t= 1.91 minutes f = 2.74 minutes
t.- 5.0 minutes te chek = 11.1 minutes
One-hour Rainfall nches Freq.
Rainfali Intensity 1.11 in/hr
Discharge: ~cfs

Upstream Flowby:

Total Inlet Q:
Gutter Hydraulics:

Slope:

Cross-Slope:

Street Roughness
Spread (allowable
Actual Spread: 3.65 ft

Gutter Capaciy: 1.47 cfs
Actual Depth: 0.07 ft
Actual Velocity: 0.86 ft/s
Inlet Hydraulics:
Class: S (G - on grade or S - sag)
Inlet Type: C {G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4596.36

| Combined:|
Type:
| __Urs Curb Opening:|
~ Length: Lt 6.14
' Blockage: = : 0.00%
| D/S Grate:|
Grate: : o: 0.76
Width: RE: 1.00
Length: Rs: 0.22
Blockage: E: 81.09%
Vo ps Q caught: 0.09 ofs
Eet 81.09% Q flowbhy: 0.02 cfs

3401-2 (2)




INLET DESIGN CALCULATION

Descripfion: Intet Hydrelogy and Capacity Analysis
for City of Grand Junction Inlet Types
UDFCD. Rational Method (1984), and

Methodology:

FHWA “Drainage of Highway Pavements”. HEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:

iD No.:

Station: Grate Elevation

Offset: WS El @ Grate:  4596.37

Inlet Hydrology:

Area Paved: Couvea:

Area Unpaved: Cupevt

Total Area: Ceomp:

Overland Length: Sover:

Channel Length: H:

Overiand C (5-yr): 0.93 Channel Type:
t= 2.44 minutes t =
t.. 13.0 minutes te cheek =

One-hour Rainfalt

inches

Freq.

Rainfall Intensity 0.84 in/hr

Discharge: 0.14 cfs

Upstream Flowby: cfs

Total Inlet Q: 0.14 cfs

Gutter Hydraulics:

Slope: Street Roughness

Cross-Slope: Spread (aliowable)
Actual Spread:

Guiler Capacity: 1.47 cfs

Actual Depth: g.08 1t

Actual Velocity: 0.980 fi/s

Iniet Hydraulics:

11.34 minutes
13.0 minutes

Class: S {G - on grade or S - sag)
Inlet Type: ~ C {G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4596.37
Combined:|
Type:
| U/S Curb Opening:
Length: 6.70
Blockage: 0.00%
| D/S Grate:|
Grate: Eo: 0.72
Vvidth: RF: 1.00
Length: Rs: 0.21
Blockage: E: 77.92%
Vo fps Q caught: 0.11 ofs
Ew= 77.92% Q flowby: 0.03 cfs

34111 (2)




INLET DESIGN CALCULATION

Description: Inlet Hydrology and Capacity Analysis
for City of Grand Junction inlet Types
Methedology: UDFCD Rationat Method (1984), and
FHWA "Drainage of Highway Pavements”" HEC No. 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc,

Last Revised; 30-Jun-05

Iniet Location:
ID No.:

Station:
Offset;
Intet Hydrology:
Arsa Paved:
Area Unpaved:
Totat Area:
Overland Length:
Channel Length:
Overland C (5-y1):
t =
tea
One-hour Rainfall
Rainfail Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Guitter Capacity:
Actual Depth:
Actual Velocity:
Inlet Hydrautics:
Class: S
Inlet Type: G
WSEL @ Grate:  4596.37

Grate:]

Type:
Width
Length
Blockage:
inlet Side Restriction
Weir:
d

QOrifice:

d

Grate Elevation:
WS El @ Grate:  4596.37

0.20 Channel Type
13.73 minutes t 7.38 minutes
12.3 minutes b check 12.3 minutes
Freq.
0.85 infhr
0.16 cfs

Street Roughness
Spread (allowable)
Actual Spread:

1.47 cofs
0.08 ft
0.94 fi/s

(G - on grade or S - sag)
(G - grate, O - curb opening, C - combined)

Cw:
Co:

est. % ba

.07 1l

(.00 ft

Weir Confrols, d = 0.07 ft
if the Inlet is in the gutter, the spread equals 3.5 ft

3411-2 2)



INLET DESIGN CALCULATION
Describtion: Intet Hydrology and Capacily Analysis
for. City. of Grand Junction Inlet Types
UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12
George K. Cotton, PE
Carter & Burgess, Inc.

Methodology:

Template by:

Last Revised: 30-Jun-05

intet Location;

ID No.:

Station: Grate Elevation::

Offset: WS Et @ Grate: 4596.36
Inlet Hydrology:

Area Paved: Cravea

Area Unpaved: Curpav

Total Area: Ceomp

Overiand Length:
Channel Length:

Overland C (5-yr): 0.93 Channel Type
t= 2.39 minutes .09 minutes
t. 5.0 minutes te check 11.1 minutes

One-hour Rainfall

ches

Freq.

Rainfail Intensity 1.11 infhr
Discharge: 0.10 cfs
Upstream Flowby: fs
Totai Inlet Q: 0.10 cfs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope; Spread (allowable)
Actuat Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 0.07 #
Actual Velocity: 0.84 fi/s
Inlet Hydraulics:
Class: S (G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4596.36
Combined:|
Type:
! U/S Curb Opening:
Length: Li: 5.90
Blockage: E: 0.00%
[ D/S Grate:
Grate: Eo: 0.77
Width: Rf: 1.00
Length: Rs: 0.23
Blockage: E: 82.51%
Vo: Q caught; 0.09 cfs
Ewx= 8251% Q flowby: 0.02 cfs

3411-3 (2)



INLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity Analysis

for. City. of Grand Junction Inlet Types

Methodology: UDFCD. Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cofton, PE
Carler & Burgess, Inc.

{ast Revised: 30-Jun-05

inlet Location:

D No.;
Station: Grate Elevation:
Offset: WS El @ Grate:  4594.77
Infet Hydrology:
[ Area Paved: Conve
i Area Unpaved: Cupa
Total Area: Ceore:
Overland Length: Sovers
Channel Length: H
Overland C (5-yr): 0.93 Channel Type E
L= 1.40 minutes .B9 minutes
t.. minutes 8 minutes

One-hour Rainfali
Rainfall intensity
Discharge:
Upstream Flowby:
Total Inlet Q: 0.76 cfs
Gutter Hydraulics:
Slope:
Cross-Slope:

Street Roughnes
Spread (allowable): :
Actual Spread:

Gutter Capacity: 1.47 cfs
Actual Depth: 0.15 ft
Actual Velocity: 1.38 fi/s
inlet Hydraulics:
Class: S (G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate: 459477

| ! Combined:]
Type:
| UfS Curb Opening:}

Length: i : 13.62
Blockage: E: 0.00%

{ D/S Grate:|
Grate: Eo: 0.45
Width: Rf: 1.00
Ltength Rs: 0.1
Blockage: E: 51.20%
Vo Q caught:. 0.39
Ex= 51.20% Q flowby: 0.37

3461-2 (2)




INLET DESIGN CALCULATICN

Description; Infet Hydrelegy and Capacity Analysls
for City of Grand Junction Inlet Types
UDFCD. Rational Method (1984), and
FHWA "Drainage. of Highway. Pavements" HEC No. 12
George K. Cotton, PE :
Carter & Burgess, thc.

Methodology:

Template by:

Last Revised: 30-Jun-05

Inlet Location:

D No.:

Station: Grate Elevation

Offset; WS El @ Grate: 459415
Inlet Hydrology:

Area Paved: Craves

Area Unpaved: Cupay

Total Area: Ceomp

Overland Length:
Channel Length:

OV

H

Overland C (5-yr): 0.87 Channel Type
t= 1.86 minutes = .89 minutes
fo- 14.8 minutes {C checke = 14.8 minutes
One-hour Rainfall inches Freq.

Rainfall Intensity 0.79 in/hr

Discharge: 0.90 cfs

Upstream Flowby: cfs

Total Inlet Q: 0.80 cfs

Gutter Hydraulics:

Slope: Street Roughness

Cross-Slope: Spread (allowable)
Actual Spread:

Gutter Capacity: 1.47 cfs

Actual Depth: 0.16 #

Actual Velocity: 1.44 fi/s

Inlet Hydraulics:

Class: S (G - on grade or S - sag)
fnlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4594.15
Combined:|
Type:
| U/S Curb Opening:|
Length; 14.67
Blockage: 0.00%
[ D/S Grate:]
Grate: Eo: .43
Width: Rf: 1.00
Length: Rs: .10
Blockage: £ 48.62%
Vo: Q caught: 0.44 cfs
Eu= Q flowby:; 0.46 cfs

3461-3 (2)



INLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity. Analysis

for. City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No.. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:

ID No.:

Station: Grate Elevatio

Offset: WS El @ Grate:  4594.06

Inlet Hydrology:

I Area Paved: Coavea
i : Area Unpaved: Copar

Total Area: Ceomp
’ : Overland Length: Sover
1 Channel Length: H

Ovetland C (5-yn): 0.20 Channel Type

. t,= 12.47 minutes = 77 minutes
{! i to- 11.2 minutes te chek = 11.2 minutes
o One-hour Rainfall nches Freq. yI.
Rainfall Intensity 0.88 infiwr
Discharge: 0.10 cfs
Upstream Flowby:
Total inlet Q:
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable)
Actual Spread:
Gutter Capacity: 1.47 ofs
Actual Depth: 0.07 ft
Actual Velocity: 0.83 fi/s
Inlet Hydraulics:
Class; S (G - on grade or S - sag)
Inlet Type: G (G - grate, O - curb opening, C - combmed)
WSEL @ Grate:  4594.06
! . Grate:]
Type: Cw :
Width Co:
Length
Blockage: est, % bar
Inlet Side Restriction:
Weir:
d= 0.05 ft
Orifice;
d= 0.00 ft

Weir Controls, d = 0.05 fl
H the Inlet is in the gutter, the spread equals 2.6 ft

3461-4 (2)




.

Description:

Methodology:

Template by:

{INLET DESIGN CALCULATION
inlet Hydrology and Capacity Analysis.

for. City. of Grand Junction Inlet Types

FHWA, "Drainage of H
George K. Cotton, PE
Carter & Burgess, Inc.

t.ast Revised: 30-Jun-0S

Inlet Location:

1D No.:

Station:
Offset:

Inlet Hydrology:

UDFCD Rational Method (1284), and

ighway Pavements” HEC No. 12

Grate Elevation

WS El @ Grate:  4597.48

Area Paved: Coaved:
Area Unpaved: Corpar:
Total Area: Ceomp:
Overland Length: Sovert

Channel Length: H:
Overland C (5-yr): 0.93 Channel Type:
t= 1.44 minutes L= 3.95 minutes
t.- 5.4 minutes te chee = 11.2 minutes
One-hour Rainfall Freq. yr.
Rainfall Intensity 1.09 in/hr
Discharge: 0.26 cfs
Upstream Flowby: cfs
Total Inlet Q: 0.38 cfs

Gutter Hydraulics:

Slope:

Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:
Inlet Hydraulics:
Class: S (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)

WSEL @ Grate:

4587.48

Combined:

|

Type:

{  U/S Curb Opening:l

Street Roughness:
Spread (allowable):
Aclual Spread:

1.47 cfs
012 1t
1.16 ft/s

t.ength: 10.25
Blockage: 0.00%
{ D/S Grate:
Grate: Eo: 0.55
Width: Rf: 1.00
Length: Rs: 0.14
Blockage: E. 61.64%
Vo: Q caught: 0.24 cfs
E.u 61.64% Q flowby: 0.15 cfs

35611 (2)



INLET DESIGN CALCULATION

Description:

Methodology:

Template by:

Last Revised:

Inlet Hydrology and Capacity Analysis

for. City of Grand Junction Inlet Types

UDFCD. Rational Methad (1984}, and

FHWA "Drainage of Highway Pavements” HEC Mo. 12
George K. Cotton, PE

Carter & Burgess, inc.

30-Jun-05

Inlet Location;
D No.:

Station:
Offset:
inlet Hydrology:
Area Paved:
Area Unpaved:
Tolal Area:
Overland Length:
Channel Length:
Overland C (5-yr):
ti =
.
One-hour Rainfall
Rainfalt intensity
Discharge;
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
: Slope;
Cross-Slope:

Gutter Capacity:;
Aclual Depth:
~Actual Velocity:
inlet Hydraulics:

Grate Elevation:}
WS El @ Grate:

4597.50

0.93
1.48 minutes t,
.minutes

0.45 cfs

Street Roughness
Spread (allowable)
Actual Spread:

1.47 ¢fs
0.12 ft
1.21 ft/s

4,16 minutes

minutes

Class: S (G - on grade or S - 5aQ)
fnlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4597.50
Combined:}
Type:
[ U/S Curb Opening:
Length : 10.97
Blockage: E: 0.00%
i D/S Grate
Grate Eo: 0.53
Width Rf: 1.00
Length Rs: 0.13
Blockage E: 59.07%
Vo Q caught: 0.27 cfs
=" 59.07% Q flowby: 0.19 cfs

3561-2 (2)




INLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity Analysis

for. City of Grand Junction Inlet Types

iMethodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavemenis" HEC. No_ 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Intet L.ocation:

ID No.:
Station: Grate Elevation
Offset: WS El @ Grate: 4601.74

Intet Hydrology
Area Paved: Coaved:
Area Unpaved: Gy’
Total Area: Ceome:
Overland Length: Sover
Channel Length: H:
Overland C (5-yr): 0.83 Channel Type:

L= 1.40 minutes L= 13.51 minutes
t.- 13.0 minutes te chesk = 13.0 minutes
One-hour Rainfall inches Freq.
Rainfall Intensity infhr
Bischarge: cfs
Upstream Flowby: cfs
Total Inlet Q: cfs
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread: 541 ft

Gutter Capacity: 1.47 cfs
Actual Depth: 011 ft
Actual Velocity: 1.12 fi/s

Inlet Hydraulics:

Class: G {G - on grade or S - sag)

inlet Type: c (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4601.74

Combined:|
Type:
t  U/S Curb Opening:
Length: : 9.56
Blockage: E: 0.00%
[ D/S Grate:
Grate: Eo: 0.58
Width: Rf: 1.00
Length: Rs: 012
Blockage: E: 63.14%
Vo Q caught: 0.21 cofs
Ew= 63.14% Q flowby: 0.12 cfs

3581-1 (2)



INLET DESIGN CALCULATION
Descriptien: Inlet Hydrology and Capacity Analysis

for. City. of Grand Junction Inlet Types

Methodology: UDFCD. Rational Method {1984}, and
FHWA “Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:
iD No.:

Station:
Offset:
Inlet Hydrology:
Area Paved:
Area Unpaved.
Total Area:
Overland {.ength:
Channel Length:
Overland C (5-yr): 0.93 Channel Type
L= 1.40 minutes f; 13.05 minutes
t.- 12.9 minutes 12.9 minutes
One-hour Rainfall 3 yr.
Rainfall Intensity
Discharge:
Upstream Flowby:
Total inlet Q: 0.35 cfs
Gutter Hydraulics:
Slope:
Cross-Slope:

Grate Elevation:
WS El @ Grate:

Street Roughness::
Spread (allowable): ;
Actual Spread:

Gulter Capagity: 1.47 cfs
Actual Depth: 011 ft
Actual Velocity: 1.14 fifs
indet Hydraulics:
Class: G (G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4601.74

Combined:|
Type:
| U/ Curb Opening:|
Length: : 9.85
Blockage E: 0.00%
| D/S Grate
Grate Eo. 0.57
Width: Rf: 1.00
Length Rs: 012
Blockage: E: 61.98%
Vo: Q caught: 0.22 cfs
En 61.98% Q} flowby: 0.13 cfs

3581-2 (2)



INLET DESIGN CALCULATION

Description:

Methodology:

Template by:

Last Revised

Infet Hydrotogy and Capacity Analysis

for. City of Grand Junction Infet Types

UDFCD. Rationai Method (1984}, and

FHWA "Drainage of Highway Pavements” HEC No. 12

George K. Cotton, PE
Carter & Burgess, Inc,
 30-Jun-05

Inlet

Location:
ID_ No.:
Station:
Offset:

Inlet Hydrology:

Gutter H

Infet H

WSEL @ Grale:

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Overiand C (5-yrh:

h =

te-
Cne-hour Rainfall
Rainfall Intensity
Discharge:

Upstream Flowby:

Total tntet Q:
ydrautics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth;
Actual Velocity:
ydraulics:

Class: S
inlet Type: C

Grate Elevation F
WS El @ Grate:

4601.22

0.93 Channel Type :

1.40 minutes t= 10 minutes

12.7 minufes Lcheek = 12.7 minutes
Freq.

0.84 infhr

0.28 cfs

0.28 cfs

Street Roughness
Spread (allowahle)
Actual Spread:

10.72 cfs
0.10 ft
1.08 ft/s

(G - on grade or S - 5aQ)
{G - grate, O - curb opening, C - combined)

4601.22

Combined:|
Type:
[ U/s curb Opening:
Length: 8.99
Blockage: 0.00%
| D/S Grate:]
Grate: i Eo: 0.60
Width: Rf: 1.00
Length: Rs: 0.16
Blockage: E: 66.66%
Vo: Q caught: 0.19 cfs
B Q flowby: 0.09 cfs

36411 (2)



INLET DESIGN CALCULATION

Template by:

Description:

Methodology:

Infet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

UDFCD Rational Method {1984), and

FHWA "Drainage of Highway Pavements” HEC No. 12

George K. Cotton, PE

Carter & Burgess, Inc.
Last Revised: 30-Jun-05

Inlet Location:

ID No.:

Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overiand Length:
Channel Length:
Overland C (5-yr):

L=
o=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Gulter Capacity:

Actual Depth:

Actual Velocity:
inlet Hydraulics:

Class: s

Inlet Type: C
WSEL @ Grate:  4601.21

Combined:]

Type:

Grate Elevatio

WS El @ Grate:  4601.21

U/S Curb Opening:

Length:
Blockage:

0.77

3.85 minutes t =
7.0 minutes e hek =
Freq.
1.03 infhr
0.22 cfs

0.31 cfs

Street Roughness
Spread (aliowahle)
Actual Spread:;

10.72 cfs

0.11 #t
1.10 fifs

{G - ongrade or S - sag)
{G - grate, O - curb opening, C - combined)

D/S Grate:|

Grate:
Width:
Length:
Blockage:
Vo:

Ena

9.39

0.00%

Eo: 0.59

Rf: 1.00

Rs: 0.15

E: 64.97%
Q caught: 0.20 cfs
Q flowby: 011 cfs

3641-2 (2)

. : minutes
11.2 minutes




INLET DESIGN CALCULATION

Inlet

Inlet Hydrology:

Description: Infet Hydrology and Capacity Analysis
for City of Grand Juncfion Inlet Types
Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No.12
Template by: George K. Colton, PE
Carter & Burgess, Inc.
Last Revised: 30-Jun-05

Location

iD No.:

Station: Grate Elevation
Offset: WS El @ Grate:

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Overland C (5-yr): 0.93 Channel Type:
t= 1.40 minutes f, = .46 minutes
f,- 8.9 minutes te_cheat = 11.9 minutes

One-hour Rainfall Freq. yr,

Rainfall intensity 0.96 in/hr

bischarge: 0.26 cfs

Upstream Flowby:

Total Inlet Q:

Gutter Hydraulics:
Slope: Street Roughness:

Cross-Slope: Spread (allowable):

Aciual Spread:

Gulter Capacity: 1.47 ofs
Actual Depth: 0.10 ft
Actual Velocity: 1.05 fi/s

Inlet Hydraulics:

Class: G (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)

WSEL @ Grate:  4601.73

Combined:]
Type:
| U/S Curb Opening:}
Length: Lt: 8.67
Blockage: E: 0.00%
[ D/S Grate:|
Grate: Eo: 0.62
Width: Rf: 1.00
Length: Rs: 0.13
Blockage: E. 66.92%
Vo: B Q caught: 0.17 cfs
Ew= 66.92% Q flowby: 0.09 cfs

3651-1 (3)



INLET DESIGN CALCULATION
Desoription: Infet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodelegy: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No, 12

Template by: George K. Cotton, PE
Carter. & Burgess, Inc.

Last Revised: 30-Jun-03

Inlet Location:

1D No.:
Station: Grate Elevation:
Offset; WS El @ Grate:  4601.72
Inlet Hydrology:
Area Paved: Chaved
Area Unpaved: Courpav
Total Area: Cearp
Overland Length: Sover
Channel Length: H
Overland C (5-yr): 0.93 Channel Type
L= 1.40 minutes minutes

11.3 minutes

f.- 6.1 minutes | P
One-hour Rainfall Freq.
Rainfall Intensity 1.06 in/hr
Discharge: 0.19 cfs
Upstream Flowby:

Total Inlet Q: 0.19 cfs

Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (aliowable)
Actual Spread:

Gutter Capacity: 1.47 cfs

Actual Depth: 0.09 ft

Actual Velocity: 0.97 fi/s

Inlet Hydraulics:
Class: G (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4601.72 :

Combined:|
Type: s
| U/S Curb Opening:}
Length: 7.59
Blockage: 0.00%
| D/S Grate:|
Grate: ! Eo: 0.67
Width: Rf: 1.00
Length: Rs: 0.15
Blockage: E: 72.12%
Vo: Q caught: 0.14 cfs
Ew=

Q fiowby: 0.05 cfs

37111 (2)



INLET DESIGN CAt CULATION
Descriplion: Inlet Hydrology and Capacity. Analysis
for City of Grand Junction inlet Types
Methodology: UDFCD Rational Method {1984), and
FHWA “Drainage of Highway Pavemenis" HEC No. 12
Template by George K. Cotton, PE
) Carter & Burgess, Inc.
Last Revised: 30-Jun-05

Infet Location:
ID No.:
Station:
Offset:

inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area;
Overland Eength:
Channel Length:

Grate Elevation -
WS El @ Grate:  4601.70

Overland C (5-yr): 0.32 Channel Type i
L= 6.50 minutes = .06 minutes
f.. 12.4 minutes teeheu = 12.4 minutes
One-hour Rainfall inches Freq.
Rainfall Intensity 0.85 in/hr
Discharge: 0.12 cfs
Upstream Flowby: cfs
Total Inlet Q: 0.12 cfs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (aliowable)
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 0.07 ft
Actual Velocity: 0.87 fi/s
Inlet Hydraulics:
Class: S (G - on grade or S - sag)

inlet Type: G (G - grate, O - curb opening, C - combined)
WSEL @ Grale:  4601.70 '

Grate:|

Cw :
Co:

Type:
Width
Length
Blockage:
Inlet Side Restriction:
Weir:

est. % bar

d
Orifice:
d 0.60 ft
Weir Controls, d = 0.06 {t
If the Inlet is in the gutter, the spread equals 2.9 ft

il

0.06 ft

3731-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrolagy and Capacity Analysis

for. City of Grand Junction fnlet Types

Methodology: UDFCD Rational Method {1984), and
FHWA “Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:

1D No.:

Station: Grate Elevation:

Offset: WS El @ Grate:

Inlet Hydrology:

Area Paved:

Area Unpaved:

Total Area; Ceone: 0.93

Overland Length: Sover. i

Channel Length:

Overland C (5-yr): 93 Channel Type::
L= 1.42 minutes t= 35.91 minutes
| 16.7 minutes Lo chock = 16.7 minutes

One-hour Rainfall
Rainfall intensity

Freq.

75 infhr

Discharge: 7 cfs

Upstream Flowby: I ofs

Total inlet Q:  cfs

Gutter Hydraulics:
Slope: Street Roughnes
Cross-Slope: Spread (allowable
Actual Spread; 7.42 ft

Gutter Capacity: 1.47 cofs

Actual Depth: 0.15 ft

Actual Velocity: 1.38 ft/s

inlet Hydraulics:

Class: S
Inlet Type: C
WSEL @ Grate: 457547
Combined:]
Type:

(G - on grade or S - sag)
{G - grate, O - curb opening, C - combined).

I

U/S Curb Opening:|

Length: ft Lt: 13.64
Blockage: E: 0.00%
| D/S Grate:|
Grate: o: 0.45
Width: Rf: 1.00
Length: Rs: 0.1
Blockage: E: 51.15%
Vo: Q caught: 0.39 cfs
Ene Q flowby: 0.37 ofs

3731-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Anafysis
for City of Grand Junction Infet Types

Methodology: UDFCD. Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by. George K. Cofton, PE

Carter. & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:

ID No.:

Station: Grate Elevation

Offset; WS El @ Grate:  4601.77

Inlet Hydrology:

Area Paved: Coaved

Area Unpaved: Cunpav

Total Area: Ceomp

Overland Length: Sover

Channel Length: 3]

Overland C (5-y1): 0.93 Channet Type £
= 1.40 minutes t, 35.91 minutes
t.- minutes Lo cheax = 7 minutes

One-hour Rainfall

ches

Freq.

Rainfall Intensity 0.75 infhr
Discharge: 0.60 cfs
Upstream Flowby: cfs
Total Inlet Qi: 0.60 cfs
Gutter Hydraulics:
Slope: Street Roughness

Cross-Slope:

Spread (allowable)
Actual Spread:

Gutter Capacity: 1.47 cis
Actual Depth: 0.14 ft
Actual Velocity: 1.30 ft/s

inlet Hydraulics:

Class: S (G - on grade or S - sag)
Intet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4601.77
Combined:|
Type:
[ uss Curb Opening:|
Length: it 12.33
Blockage: E: 0.00%
| D/S Grate:
Grate: Eo: 0.49
Width: Rf: 1.00
Length: Rs: 0.12
Blockage: E: 54.75%
Vo Q caught: 0.33 cfs
Ea= 5475% Q flowby: 0.27 cfs

3731-3 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis
for. City of Grand Junction infet Types
UDFCD. Rational Method {(1984), and
FHWA "Drainage of Highway. Pavemenis" HEC No, 12
George K. Cotten, PE
Carter & Burgess, Inc.
30-Jun-05

Methodology:
Template by:
Last Revised:

Inlet Location:
1D No.:
Station:
Offset;

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevation::

WS El @ Grate:  4608.77

0.93

Overland C (5-yr): 0.93 Channel Type
4= 2.25 minutes 13.36 minutes
i;- 13.0 minutes 13.0 minutes

One-hour Rainfall

Rainfall Intensity 0.84 in/hr
Discharge: 0.36 cfs
Upstream Flowby: i ofs
Total inlet Q; 0.36 cfs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (allowable)
Actual Spread: 5.60 ft
Gutter Capacity: 1.47 ¢fs
Actual Depth: 011 ft
Actual Velocity: 1.14 it/s

Inlet Hydraulics:

Class: G (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.77
Combined:|
Type:
[ U/S Curb Opening:
Length: Lt: 9.93
Blockage: E: 0.00%
[ D/S Grate: |
Grate: Eo: 0.57
Width: Rf: 1.00
Length; Rs: 012
Blockage: E: 61.66%
Vo: Q caught: 0.22 cfs
B = Q flowby: 0.14 cfs

3791-1 (2)



INLET DESIGN CALCULATION

Description:

Methodology:

Template by:

Last Revised:

Inlet Location:

Iniet Hydrology and Capacity Analysis
for. City of Grand Junction Infet Types
UDFCD. Rational Method (1984), and

FHWA, "Drainage of H
George K. Cotton, PE
Carter & Buigess, Inc.
30-Jun-05

ighway Pavemenis”. HEC. No. 12

1D No.:

Station: Grate Elevation
Offset: 4606.77

inlet Hydrology:

Area Paved: Craved
Area Unpaved: Curpsv
Total Area: Ceoro
Overland Length: Sover
Channel Length: H:

Overtand C (5-yr):

tl =

t.-
Cne-hour Rainfall
Rainfall Intensity

Channel Type:

1.35 minutes = 8.24 minutes
9.6 minutes e = 12.0 minutes
‘inches Freq.

0.93 in/hr

Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread: 568 ft
Gutter Capacity: 1.47 cfs
Actual Depth: 011 ft
Actual Velocity: 1.15 ft/s
Inlet Hydraulics:
Class: S {G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4608.77
Combined:]
Type: -
[ U/s Curb Opening:|
Length: : 10.09
Blockage: = E: 0.00%
| D/S Grate:
Grate: Eo; 0.56
Width: Rf: 1.00
Length: Rs: 0.14
Blockage: E: 62.21%
: Q caught: 0.23 cfs
Q flowby: 0.14 cfs

3881-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Dralnage of Highway Pavements” HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:

iD No.:

Station: Grate Elevation:

Offset: WS El @ Grate:  4606.70
Inlet Hydrology:

Area Paved: Cravea

Area Unpaved: Corpar

Total Area: Ceomp:

Overland Length: Sover &

Channe! Length: H

Overtand C (5-yr): 0.93 Channel Type sl
f = 1.46 minufes .12 minutes
t.- 2 minutes 1__% minutes

OCne-hour Rainfall

Rainfall Intensity .93 in/hr
Discharge: _ 40 cfs
Upstream Flowby: fs
Total Inlet Q: cfs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (allowable)
Actual Spread
Gutter Capacity: 1.47 cfs
Actual Depth: 0.12 #t
Actual Velocity: 1.22 ft/s
- Iniet Hydraulics:
Class: S {G - on grade or S - sag)

Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.70

Combined:]
Type:
| U/S Curb Opening:
Length: & 11.14
Blockage: 0.00%
] D/S Grate:|
Grate: Eo: 0.52
Width: Rf: 1.00
Length: Rs: 0.13
Blockage: E: 58.48%
Vo Q caught: 0.27 cfs
Enet 58.48% Q flowby: 0.19 cfs

3881-2 (2)



INLET DESIGN CALCULATION
Description:

Inlet Hydrology and Capacity Analysis.

for. City of Grand Junction Iniet Types

Methodology:

UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by:
Carter & Burg
Last Revised: 30-Jun-05

Inlet Location:

George K. Cotton, PE

ess, Inc.

D No.:
Station: Grate Elevation
Ofiset: WS Eil @ Grate: A2
Inlet Hydrology
Area Paved: Craved:
Area Unpaved: Cpav:
Total Area: Ceore:
Overland Length: Sovert
Channel Lengih: H:
Overiand C (5-yr). . Channel Type:
4= 1.79 minutes t = 4,99 minutes
t.- 6.8 minutes e chesk = 11.5 minutes
One-hour Rainfall Freq.
Rainfall Intensity 1.04 inthr
Discharge: 0.19 cfs
Upstream Flowby: cfs
Total Inlet Q: 0.19 cfs
Gutter Hydraulics:
Slope: Street Roughness:;
Cross-Slope: Spread (allowable):
Actual Spread: 4.44 ft
Gutter Capacity: 13.00 cfs
Actual Depth: 0.09 ft
Actual Velocity: 0.98 ft/s

Inlet Hydraulics:

Class: G (G - on grade or S - sag)
Inlet Type: C {G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4606.12
Combined:]
Type:
| U/S Curb Opening:|
Length; 7.66
Blockage: 0.00%
| D/S Grale:
Grate: 0.67
Width: 1.00
Length: 0.15
Blockage: E: 71.73%
Vo; - fps Q caught: 0.14 cfs
Ew= 71.73% Q flowby: 0.05 cfs

391111 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for. City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984}, and
FHWA, "Drainage of Highway Pavements™ HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:

1D No..
Station; Grate Elevation:
Offset: WS El @ Grate:
Inlet Hydrology:
Area Paved: Crave
Area Unpaved: Cupe
Total Area: Cearp
Overland Length: Sove
Channel Length: H
Overland C (5-yn): 0.93 Channel Type
L= 1.70 minutes f, 5.09 minutes
%= 6.8 minutes e chaek = 11.5 minutes
One-hour Rainfall Freq.
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics;
Slope: Street Roughness
Cross-Slope: Spread (allowable)
Actual Spread:
Gulter Capacity: 11.15 cfs
Actual Depth: 0.10 ft
Actual Velocity: 1.02 ftfs

Inlet Hydraulics:
Class: G (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.21

Combined:|
Type:
| U/S Curb Opening
Length: 8.27
Blockage: = 0.00%
i D/S Grate:|
Grate: i Eo: 0.64
Width: Rf: 1.00
Length: Rs: 0.14
Blockage: E: 68.76%
Vo Q caught: 0.16 cfs
E..= 68.76% Q flowby: 0.07 cofs

39112 (2)



INLET DESIGN CALCULATION

infet

Description: Inlet Hydrology and Capacity Analysis
for. City of Grand Junction Inlet Types
Methodolegy: UDFCD. Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc.
Last Revised: 30~-Jun-05

Location:

ID No.:

Station: Grate Elevation

Offset: WS El @ Grate: 4606.78

inlet Hydrology:

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channe! Length:
Overland C (5-yr): 0.93 Channel Type

t= 3.07 minutes = ‘minutes
f.- minutes te che = minutes
One-hour Rainfall inches Freq.
Rainfall intensity 1.02 in/hr
Discharge: 0.41 cfs
Upstream Flowby: cis
Total Inlet Q: 0.41 cfs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (allowable)
Actual Spread:
Gufter Capacity: 13.00 cfs
Actual Depth: 012 1t
Actual Velocity: 1.18 ft/s
intet Hydraulics:

Class: s {G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)

WSEL @ Grate:  4606.78

Combined:|
Type:
| U/S Curb Opening:|
Length: 10.49
Blockage: 0.00%
| D/S Grate:
Grate: 0.54
Width: 1.00
Length: : 0.14
Blockage: E: 60.74%
Vo: fps Q caught: 0.25 ofs
Ewz  60.74% Q flowby: 0.16 cfs

39511 (2)



INLET DESIGN CALCULATION

Description: Inlet Hydrelogy and Capacity Analysis
for. City of Grand Junction Infet Types
Methodology: UDFCD Rationat Method (1984), and
FHWA "Drainage of Highway Pavements" HEC. Mo, 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc.
Last Revised: 30-Jun-05

Intet Location:
1D No.:
Station: Grate Elevation:
Offset: WS El @ Grate: 4606.76

Inlet Hydrology:

Area Paved:

Area Unpaved;

Total Area: Ceonp: 0.93
Overland Length: Sover

Channel Length: H

Overland C (5-yr): 0.93 Channel Type: 3
t= 1.17 minutes f = 10 minutes
te. 14.1 minutes te_check 14.1 minutes

Cne-hour Rainfall
Rainfall Intensity
Discharge:

Upstream Flowby:

Total Inlet Q:

Gutter Hydraulics:

Freq.

0.81 in/hr

0.26 ofs

Slope:

Cross-Slope: Spread (allowable)
Actual Spread: 93 ft

Gutter Capacity: 1.47 cfs

Actual Depth; 0.10 ft

Actual Velocity: 1.05 ftfs

Inlet Hydraulics:
Class: S
Inlet Type: C
WSEL @ Grate:  4606.76

(G - on grade or S - sag)
(G - grate, O - curb opening, C - combined)

Combined:}
Type:
{ /S Curb Opening:|
Length: 8.62
Blockage: 0.00%
| D/S Grate:)
Grate; Eo: 0.62
Width: Rf: 1.00
Length: Rs: 0.16
Blockage: E: 68.26%
Vo: Q caught: 0.17 cfs
E.q Q flowby: 0.08 cfs

3951-2 (2)



INLET. DESIGN CALCULATION

Inlet

Description: Inlet Hydrolegy and Capacity Analysis
for. City of Grand Junction lriet Types
Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" . HEC No. 12
Template by: George K. Cotton, PE
Catter & Burgess, Ine.
Last Revised: 30-Jun-05

tLocation:
ID No.:
Station:
Offsef:

Grate Elevation
WS El @ Grate: 4599.94

Inlet Hydrology:

Gutter H

Area Paved:
Area Unpaved:
Total Area;
Overland Length:
Channe! Length:

Cpaved :

Overiand C (5-yr): 0.93
L= 1.14 minutes = 13.36 minutes
t.- 12.9 minutes | I 12.9 minutes
One-hour Rainfall inches Freq.
Rainfali Intensity 0.84 infhr
Discharge: 0.44 cfs
Upstream Flowby: cfs
Total inlet Q: 0.44 cfs
ydraulics:
Slope: Street Roughness
Cross-Slope; Spread (allowable)
' Actual Spread:
Gutter Capacity: 1.47 ¢fs
Actual Depth: 012 #
Actual Velocity: 1.20 fifs

Inlet Hydrawlics:

Class: S (G - on grade or S - saq)
Inlet Type: C (G - grate, O -~ curb opening, C - combined)

WSEL @ Grate:  4599.94

Combined:]
Type:
[ U/S Curb Opening:|
Length: 10.88
Blockage: 0.00%
! D/S Grate:]
Grate: Eo: 0.53
Width: Rf: 1.00
Length: Rs: 0.13
Blockage: £ 59.38%
Vo: fps Q caught: 0.26 cfs
E,« 59.28% Q flowby: 0.18 cfs

1391-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis.
for. City of Grand Junction inlet Types
UDFCD Rational Method {1984), and
FHWA "Drainage of Highway Pavements™ . HEC No. 12
George K. Cotton, PE
Carfer & Burgess, inc.

Methodology:

Template by:

Last Revised: 30-Jun-05

Inlet Location:

ID No.:
Station; Grate Elevatio
Offset: WS El @ Grate: 4599.86
inlet Hydrology:
Area Paved: Craves
Area Unpaved: Corpav
Total Area: Ceomn
Overland Length: Sover
Channel Length: H
Overland C (5-yr): 0.93 Channet Type :
= 1.14 minutes f= .38 minutes
f.- 12.9 minutes te check = 12.9 minutes
Cne-hour Rainfall nches Freq.
Rainfall Intensity 0.84 in/hr
Discharge: 0.44 cfs
Upstream Flowby: J ofs
Total inlet Q: 0.44 cfs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (allowable)
Actual Spread
Gutter Capacity: 1.47 cfs
Actual Depth: 012
Actual Velocity: 1.20 ftfs

inlet Hydraulics:

Class: S (G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4599.86
Combined:|
Type:
| U/S Curb Opening:
Length: 10.88
Blockage: 0.00%
| D/S Grate:}
Grate: : Eo: 0.53
Width: Rf: 1.00
Length: Rs: 0.13
Blockage: E: 59.38%
Vo: Q caught: 0.26 cfs
Ena Q flowby: 0.18 cfs

1391-2 (2)



INLET DESIGN CALCULATION

Drescription:
Methodology;
Template by:
Last Revised:

inlet Location:
ID No.:
Station:
Offset:
Inlet Hydrology:

Infet Hydralogy. and Capacily Analysis
for. City. of Grand Junction Infet Types
UDFCD Rational Method (1984), and

FHWA "Drainage of H
George K. Cotton, PE
Carter & Burgess, Inc.
30-Jun-05

ighway Pavemenls” HEC No. 12

Grate Elevation

WS El @ Grate: 4606.42

Area Paved: Craved”
Area Unpaved; Cupav:
Total Area: Crome:
Overland Length: Sover:
Channel Length: H:
Overland C (5-yr). 0.93 Channel Type:
t= 1.72 minutes 4= 3.43 minutes
t.- minutes te_chea = 11.1 minutes
One-hour Rainfall inches Freq.
Rainfail Intensity 1.11 inthr
Discharge: 0.31 cfs
Upstream Flowby:
Total intet Q: 0.31 ofs
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 0.11 ft
Actual Velocity: 1.10 fi/s
inlet Hydraulics:
Class: S (G -ongrade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.42
Combined:|
Type:
| U/S Curb Opening:|
Length: 9.34
Blockage: 0.00%
[ D/S Grate:]
Grate: Eo: 0.59
Width: Rf: 1.00
{ength: Rs: 0.15
Blockage: E. 65.19%
Vo: Q caught: 0.20 cfs
E.« 65.19% Q flowby: 0.11 cfs

1371-1 (2)



INLET DESIGN CALCULATION

Drescription:

Meihodology:

Template by:

Last Revised:

Iniet Hydrology and Capacity Analysis

for City of Grand Junction Intet Types

UDFCD Rational Method {1984), and

FHWA "Orainage of Highway Pavements” HEC No. 12
George K. Cotton, PE

Carter & Burgess, Inc.

30-Jun-05

Inlet Location:
1D No.:
Station:
Offset:

inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (6-yr):
t=
te-
One-hour Rainfall

Grate Elevation:
WS El @ Grate:

4606.41

0.93 Channel Type :
1.72 minutes 43 minutes
5.1 minutes 11.1 minutes

Rainfall Intensity 1.11 infhr
Blischarge: 0.29 cfs
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
: Slope:
Cross-Slope: Spread (altowable): 2
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 0.10 ft
Actual Velocity: 1.08 fi/s
Intet Hydraulics:
Class: S (G - on grade or S - sag)
Intet Type: o (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.41
{ Combined:|
Type:
| U/S Curb Opening:
Length: 9.07
Blockage: 0.00%
{ D/S Grate:}
Grate: : o 0.60
Width: : Rf: 1.00
Length: ft Rs: 0.16
Blackage: E: 66.31%
: Q caught: 0.19 cfs
Q flowby: 0.10 cfs

1371-2 (2)



INLET DESIGN CALCULATION

Inlet

Descriplion: Intet Hydrology and Capacily Analysis
for City of Grand Junction {nlet Types
Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12
Template by: George K. Cotton, PE
Carter & Burgess, inc.

Last Revised: 30-Jun-05

Location:
{D No.:
Station:
Offset;

Inlet Hydrology:

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel! Length:

Overland C (5-yr):

tl =

t.-
One-hour Rainfali
Rainfall Intensity
Discharge:

Lipstream Flowby:

Tatal Inlet Q:

Gutter Hydraulics:

Slope:
Cross-Slope:

Gutter Capacity:
Actual Depih:
Actual Velocity:

Inlet Hydraulics:

Grate Elevation
WS El @ Grate:  4595.93

C’paved:
Cupevt
Ceonp:
Sover:
H:
0.93 Channel Type:
1.72 minutes f=
15.6 minutes te cheat =
inches Freq.
0.77 infar
0.54 cfs

ofs
0.54 cfs

Street Roughness:
Spread (allowable):
Actual Spread:

1.47 cfs
0.13 ft
1.26 fi/s

28.24 minutes
15.6 minutes

Class: G (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4595.93
Combined:|
Type:
{ U/S Curb Opening:
{.ength: 11.80
Blockage: 0.00%
1 D/S Grate:|
Grate: : 0.50
Width: Rf: 1.00
Length: Rs: 0.10
Blockage: E: 55.19%
Vo fps Q caught: 0.30 cfs
E 55.19% Q flowby: 0.24 cofs

1251-1 (2)




INLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity. Analysis
for. City of Grand Junction Inlet Types
Methodology: UDFCD. Rational Method (1984), and
FHWA “Drainage of Highway Pavements” HEC No. 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:
D No.:

Station:
Offset:
intet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (5-yf):
=
t.-
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Gutler Capacity:
Actual Depth:
- Actual Velogity:
Inlet Hydraulics:
Class: G
Inlet Type: C

Grate Elevatio
WS El @ Grate:  4595.94

Cpaved
Cunpav
Coomo:
SOVCI‘
H
0.93 Channel Type
1.72 minutes
15.6 minutes L chesk =
Freq.
0.77 infhr
0.60 cfs

Street Roughness
Spread (alfowable)
Actual Spread:

1.47 cfs
0.14 ft
1.30 fi/s

(G - on grade or S - sag)

.31 minutes
15.6 minutes

6.78 ft

(G - grate, O - curb opening, C - combined)

WSEL @ Grate:  4595.94

Combined:]

Type:

s

| U/S Curb Opening]

Length: Lt 12.31
Blockage: E: 0.00%
{ D/S Grate:|
Grate: Eo; 0.49
Width: Rf: 1.00
Length: Rs: 0.10
Blockage: E: 53.65%
Vo 59 Q caught: 0.32 cfs
Eu 53.65% Q flowby: 0.28 cfs

1251-2 (2)




INEET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for. City. of Grand Junction Inlet Types

Methodology. UDFCD. Rafional Method {1984), and
FHWA “Drainage of Highway Pavements” HEC. No. 12

Template by. George K. Cotton, PE
Carler & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location: _

ID No..
Station: Grate Elevation
Offset; WS El @ Grate:  4595.85
inlet Hydrology:
Area Paved: Cpaves:
Area Unpaved: Copav:
Total Area: Ceomp!
Overland Length: Sovert
Channel Length: H:
Overland C (5-yr): 0.93 Channe! Type:za oo
f = 1.50 minutes L= 38.89 minutes
f.- 7.2 minutes e cheax = 17.2 minutes
One-hour Rainfall inches Freq.
Rainfall Intensity 0.74 in‘hr
Discharge: 0.59 cfs
Upstream Flowby: cfs
Total Inlet Q: 0.83 cfs
Gutter Hydraulics;
Slope: Street Roughness:
Cross-Stope: Spread (alfowable):
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 015 ft
Actual Velocity: 1.41 fi/s
Inlet Hydraulics:
Class: C (G - on grade or S - sag)

inlet Type: G (G - grate, O - curb opening, C - combined)
WSEL @ Grale: 4585.95

Combined:|
Type: :
| U/s Curb Opening:|
Length: 14.15
Blockage: 0.00%
i D/S Grate:
Grate: Eo: 0.44
Width: Rf: 1.00
Length: Rs: 0.08
Blockage: E. 48.74%
Vo, fps C caught: 0.40 cfs
Eo 48.74% Q flowby: 0.432 cfs

11211 (2)



INLET DESIGN CALCULATION

Description: Inlet Hydrology and Capacity Analysis
for City. of Grand Junction Inlet Types
Methodalogy: UDFCD. Ratlonal Method (1984}, and
FHWA "Drainage of Highway Pavements" HEC No. 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc.
Last Revised: 30-Jun-05

Inlet Location:
ID No.:
Station:
Offset:

inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channet Length:
Ovetland C (5-yr): .
= 1.40 minutes t, 38.92 minutes
L. 17.2 minutes £ check = 17.2 minutes
One-hour Rainfall
Rainfall intensity
Discharge:
Upstream Flowby:
Total inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Street Roughness
Spread (allowable)}
Actual Spread: 7.76 ft

Guiter Capacity:
Actual Depth:
Actual Velocity:

1.47 cfs
0.16 ft
1.42 fifs

inlet Hydraulics:
Class: G (G - on grade or S - sag)
infet Type: C {G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4595.96

Combined:}
Type:
[__U/S Curb Opening:|
Length: Lt: 14.34
Blockage: = E: 0.00%
| D/S Grate:|
Grate Eo: 0.44
Width: Rf: 1.00
Length: Rs: 0.08
Blockage: E: 48.29%
Vo Q caught; 0.41 cfs
Ew= 48.29% Q flowby: 0.44 cfs

1121-2 (2)



INLET DESIGN CALCULATION

Description:

Methodology:

Template by:

Last Revised:

for City. of Grand Junci

Intet Hydrelogy and Capacity Analysis

tioh Inlet Types

UDFCD. Rationat Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12
George K. Cotton, PE
Carter & Burgess, Inc.
30-Jun-05

Inlet Location:

1D No.:

Station:
Offsel:

Inlet Hydrology:

Gutter H

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Overland C (5-yr):

4=

t.-
One-hour Rainfall
Rainfall Intensity
Dischargse:

Upstream Flowby:

Total Inlet Qi:
ydraulics:
Slope;
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Grate Elevation
WS El @ Grate:

0.93
1.46 minutes
12.6 minutes
inches
0.84 in/hr
0.52 cfs

cfs
0.85 cfs

Channel Type

4583.55

t =

to chek =

. Freq.

Street Roughness:
Spread (alfowable):

Actual Spread:

1.47 cfs
0.16 ft
1.46 fi/s

Inlet Hydraulics:

Class:
Inlet Type:
WSEL @ Grate:

S (G - on grade or S - sag)
C (G - grate, O - curb opening, C - combined)

4593.55

Combined:}

Type:

U/S Cu

rb Opening:|

Length:
Blockage:

D/S Grate:]

Grate:
Width:
Length:
Blockage:
Vo:

(= 47,

95%

10811 (2)

11.53 minutes
12.6 minutes

Lt 14.96

E: 0.00%

Eo: 0.42

Rf: 1.00
"Rs: 0.10

E: 47.95%

Q caught: 0.45 cfs

Q flowby: 0.49 cfs




INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for. City. of Grand Junction infet Types

Methodoelegy: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC. No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Inlet Location:
iD No.:
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overiand Length:
Channel Length:

Grate Elevation:
WS El @ Grate:  4593.39

Overland C (5-yr); 0.93 Channel Type
k= 1.40 minutes [ 11.53 minutes
t- te check =
One-hour Rainfall Freq.
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q;
Gutter Hydraulics:
- Slope: Street Roughness
Cross-Slope: Spread (allowable):
Actual Spread:
Gutter Capacity: 1.47 cofs
Actual Depth: 0.16 ft
Actual Velocity: 1.43 ft/s

Inlet Hydraulics:
Class: S (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4503.39

i Combined:]
Type:
[ U/S Curb Opening:|
Length 14.50
Blockage: 0.00%
| D/S Grate:
Grate: Z Eo: 0.43
Width: Rf: 1.00
Length: Rs: 0.10
Blockage E: 49.01%
Vo: Q caught; 0.43 cfs
Ew= 49.01% Q flowby: 0.45 cfs

1081-2 (2)



INLET DESIGN CALCULATION

Description:

Methodology:

Template by:

Intet Hydrology and Capacity Analysis

for. City of Grand Junction Infet Types

UDFCD Rational Method {1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

George K. Colton, PE
Carter & Burgess, Inc.

L.ast Revised: 30-Jun-05

Inlet

L ocation:
{D No.:
Station:
Offset:

Inlet Hydrology:

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Overland C (56-yr):

t{ =

.
One-hour Rainfall
Rainfall intensity
Discharge:

Upstream Flowby:

Total inlet Q:

Gutter Hydraulics:

Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity;

Inlet Hydraulics:

Grate Etevation.;

WS EI @ Grate:  4593.57

0.93 Channel Type :

1.37 minutes = .09 minutes

11.5 minutes b ok = 12.4 minutes
Freq.

0.88 in/hr

0.41 cfs

0.41 cfs

Street Roughness
Spread (allowable)
Actual Spread:

1.47 cfs
012 ft
1.18 fi/s

Class: S (G - on grade or S - sag)
Inlet Type: o] (G - grate, O - curb opening, C ~ combined)
WSEL @ Grate:  4593.57
Combined:|
Type:
[ U/S Curb Opening:
Length: 10.50
Blockage: 0.00%
[ D/S Grate:|
Grate: & Eo: 0.54
Width: Rf: 1.00
Length: Rs: 0.14
Blockage: E: 60.72%
Vo: Q caught: 0.25 cfs
Epet Q flowby: 0.16 cfs

1001-1 (2)



INLET DESIGN CALCULATION

Desecription:

Inlet Hydrology and Capacity Analysis.

for City. of Grand Junction Inlet Types

Melthodology:
FHWA "Drain
Template by:
Carter & Burg
Last Revised: 30-Jun-05
Inlet Location:
1D No.:
Station:
Offset:
Intet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (5-yr):
=
i, -
One-hour Rainfall
Rainfall intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
ydraulics:
Slope:
Cross-Slope:

Gutter H

Gutter Capacity:

Actual Depih:

Actual Velocity:
Inlet Hydraulics:

UDFCD Rational Method (1984), and

age of Highway Pavements” HEC No. 12

Gearge K. Cotton, PE

ess, Inc.

Grate Elevation:
WS El @ Grate:

. Channel Type
1.37 minute

S t; 10.15 minutes
11.5 minutes Yo chea = 12.4 minutes
nches  Freq. S yr.

.87 infhr

Street Roughness
Spread (allowable)
Actual Spread:

583 ft

1.47 cfs
012
1.17 fifs

Class: S {G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4593.56
Combined:|
Type:
| L/S Curb Opening
Length: 10.40
Blockage: = 0.00%
[ D/S Grate:|
Grate: Eo: 0.55
Width: Rf: 1.00
Length: Rs: 0.14
Blockage: E: 61.07%
Vo Q caught: 0.24 cfs
Ew= 61.07% Q flowby: 0.16 cofs

1001-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacify Analysis
for City of Grand Junction Intet Types
Methodology: UDFCD Rational Method {1984}, and
- FHWA "Drainage of Highway Pavements” HEC No. 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc.
Last Revised: 1-Jul-05

Inlet Location:

ID No.:
Station: Grate Elevalion:
Offset: WS El @ Grate: 0.00
fnlet Hydrology:
Area Paved: Coaved
Area Unpaved: Copnv
Total Area: Ceomo: 0.93

Overland Length: Sover

Channel Length: H

Overland C. (5-yr): 0.93 Channel Type
t = 1.44 minutes L= 8.04 minutes
t.- 9.5 minutes | P = 12,0 minutes

One-hour Rainfall inches Freq.

Rainfali Intensity .94 in/hr
Discharge: 0.19 cfs
Upstream Flowby: cfs
Total Intet Q: 0.19 cfs

DP-172 (2)



INLET DESIGN CALCULATION
Description: Infet Hydrology and Capacily Analysis

for Cily of Grand Junction infet Types

Methodology: UDFCD Rationat Method {1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 1-Jul-05

inlet Location:
ID No.:
Station:
Offset:
inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (5-yr): 0.92 Channel Type
t= 1.37 minutes 8.07 minuies
t.- 9.4 minutes o chek = 12.0 minutes
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream. Flowby:
Total Inlet Q: - 0.19 cfs

Grate Elevation
WS El @ Grate

DP-173 (2)
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INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacily Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rationat Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cofton, PE :
Carter & Burgess, inc.

Last Revised: 1-Jul-05

inlet Location:

D No.:

Station: Grate Elevation: ;

Offset: WS El @ Grate: 0.00
inlet Hydrology:

Area Paved: Coaved:

Area Unpaved: Cunpav:

Total Area: Ceomp:

Overland Length:

-+ &

Channel Length; : )i .

Overland C (5-yr): 0.93 Channel Type:
t= 1.61 minutes = 12.50 minutes
t.- 12.9 minutes b cheek = 12.9 minutes

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby: :
Total inlet Qi 1.63 cfs

DP-100 (100)



INLET DESIGN CALCULATION

Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Intet Types

UDFCD Rationat Method {1984), and

FHWA "Drainage of Highway Pavements” HEC No. 12
George K. Cotton, PE

Carler & Burgess, Inc.

1-Jul-05

Methodology:
Template by:
Last Revised:

Inlet Location:
iD No.:
Station:
Offset:

tnlet Hydrology:

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (5-yr):

ti =

t.-
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q;

Grate Elevation:
WS El @ Grate:

Coomp: 0.93

93 Channel Type:
1.61 minutes L=
12.9 minutes te_cheok =
3linches  Freq.

3.31 in/hr
1.63 cfs
= cfs
1.63 cfs

12.50 minutes

DP-101 (100)



INLET DESIGN CALCULATION
Description: Infet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methadology: UDFCD Rationaf Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Tempiate by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-05

intet Location:

ID No.:
Station: Grate Elevation
Offset; ; WS El @ Grate:  4590.71
inlet Hydrology:
Area Paved:
Area Unpaved: :
Total Area: Coomp: Q.93
Overland Length: Sover:
Channel Length: H:
Overland C (5-yr): 0.93 Channel Type:
k= 1.59 minutes = .26 minutes
t.. 5.9 minutes b check = 11.3 minutes
One-hour Rainfafl sinches Freq yr.
Rainfall intensity 4.26 in/hr
Discharge: 0.91 cfs
Upstream Flowby: :
Total Inlet Gi: 0.91 cis
Gutter Hydraulics:
Slope; Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 0.16 ft
Actual Velocity: 1.44 ft/s
lnlet Hydraulics:
Class: G (G - on grade or S - sag)

Inlet Type: C {G - grate, G - curb opening, C - combined)
WSEL @ Grate: 4590.71

Combined:]

Type:
{_ U/S Curb Opening:|

Lt: 14.71
E: 0.00%

| D/S Grate:]
Grate: Eo: 0.43
Width Rf: 1.00
Length Rs: 0.08
Blockage: E: 47.42%
Vo Q caught: 0.43 cfs
B = . Q flowby: 0.48 cfs

211-1 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Infet Types

Methadology: UDFCD Rational Method (1984), and
FHWA “Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotten, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-05

inlet Location:

D No.:
Station:
Offset:

inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overtand Length:
Channel Length:

Grate Elevation !
WS Ef @ Grate: 459073

Ceomp: .93

Overland C (5-yr): 0.93 Channel Typ
f,= 1.59 minules .26 minutes
.. 5.9 minutes b _oneck 11.3 minutes

One-hour Rainfall Freq.

Rainfali infensity 4.26 infhr

Discharge: 1.27 cfs

Upstream Flowby:

Total Infet Q: 1.27 cfs

Gutter Hydraulics:
Slope: Street Roughness:

Spread (allowable)::
Actual Spread:

Cross-Slope:

Gutter Capacity: 1.47 cis
Actual Depth: 0.18 ft
Actual Velocity: 1.57 ftfs
Inlet Hydraulics:
Class: G (G - ongrade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4590.73
Combined:]
Type: :
| U/s Curb Opening:]
Length: iLt: 16.90
Blockage: E: 0.00%
! D/S Grate:]
Grate: 0 0.39
Width: Rf: 1.00
Length: t Rs: 0.07
Blockage: E: 42.89%
Vo: ) fps Q caught: 0.54 cfs
= Q flowby: 072 cfs

211-2 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Colton, PE
Carter & Burgess, Inc.,

Last Revised: 29-Jun-05

Iniet Location:
iD No.:
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (5-yr):

Grate Elevation::
WS El @ Grate:

L= 1.59 minutes = 4.26 minutes
te- 5.9 minutes te ek = 11.3 minutes
One-hour Raintall ches Freq.
Rainfali Intensity 4.26 inthr
Discharge: 0.40 cfs
Upstream Flowby: :
Total inlet Q:
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread:
Gutter Capacily: 1.47 cfs
Actual Depth: 012 ft
Actual Velocity: 1.17 ftfs
inlet Hydrauiics:
Class: G (G - on grade or S - sag)

Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate;:  4590.67

| Combined:]
Type: -
[ U/s curb Opening:]
Length; ft Lt: 10.37
Blockage: E: 0.00%
| D/S Grate:
Grate: Eo: 0.55
width: " RF: 1.00
Length:; Rs: 0.1
Bilockage: E: 60.02%
Vo: fps Q caught: 0.24 cfs
Ew= 60.02% Q flowby: 0.16 cfs

221-1 (160)



INLET DESIGN CALCULATION

Description: lnlet Hydrology and Capacity Analysis
far City of Grand Junction Intet Types
Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements™ HEC No. 12
Temptate by: George K. Cotton, PE
Carter & Burgess, Inc,

Last Revised: 29-Jun-0%

Inlet Location:

iD No.:
Station: Grate Elevation
Offset:
Injet Hydrology:
Area Paved;
Area Unpaved:
Total Area: Ceomp 0.93
Overland Length: S..
Channel Length: H
Overland C {5-yr): 0.93 Channel Typ
ti= 1.40 minutes fi= 5.09 minutes
t.- 6.5 minutes fe cheac = 11.4 minutes

One-hour Rainfall Freq.
Rainfall Intensity 4.15 in/tw
Discharge: 0.58 cfs
Upstream Flowby:
Total Inlet Q: 0.58 cfs

Gutter Hydraulics:
Slope: Street Roughnes
Cross-Slope: Spread (aliowabie): ;

Actual Spread:

Gutter Capacity: 1.47 cfs
Actual Depth: 0.13 1t
Actual Velocity: 1.29 fi/s

intet Hydraulics:

Class: G (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4590.68
| Combined:}
Type: ;
| U/S Curb Opening:]
Length: ft Lt: 12.16
Blockage: i@ E: 0.00%
| D/S Grate:]
Grate: o0: 0.49
Width: RF: 1.00
Length: Rs: 0.10
Biockage: E: 54.08%
Vo Q caught: 0.31 cfs
Enet Q flowby: 0.27 cfs

221-2 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction

Methodology: UDFCD Rational Method (1984}, and
FHWA "Drainage of Highway Pavements" HEC No. 12

Tempfate by: George K. Cotton, PE
Carter & Burgess, inc.

Last Revised: 29-Jun-05

fnlet Location:

(D No.:
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
GOverland Length;
Channel Length:
Overland C (5-yn):

Grate Elevation:;
WS El @ Grate:  4573.63

Channel Type:

L= 1.52 minutes L= 14.32 minutes
L. 13.2 minutes tocnes = 13.2 minutes
One-hour Rainfall ches Freq.
Rainfall Intensity 3.28 infhr
Discharge: 1.04 cfs
Upstream Flowby: :cfs
Total Inlet Q: 1.04 cfs
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread: 8.34 ft
Gutter Capacity: 1.47 cfs
Actual Depth: 017 ft
Actual Velocity: 1.49 ft/s
Inlet Hydraulics:
Class: G (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4573.63
Combined:|
Type:
[ U/s Curb Opening
Length: : 15.54
Blockage E: 0.00%
| D/S Grate
Grate £o: 0.41
Width RF: 1.00
{ength: Rs: 0.08
Blockage (=¥ 45,58%
Vo:  caught: 0.47 cfs
Eret Q flowby: 0.56 cfs

2561-1 (100)



INLET DES{GN CALCULATION
Description: Infet Hydrofogy and Capacity Analysis

for City of Grand Junction

Methodology: UDFCOD Rational Method (1984), and
FHWA "Drainage of Highway Pavemenis" HEC No. 12

Template by: George K Cotton, PE
Carter & Burgess, Inc.

{ ast Revised: 29-Jun-05

inlet Location:

iD No.:
Station:
Offset:

inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Qverland Length:
Channel Length:

Grate Elevation:
WS El @ Grate:  4573.74 -

Comet0.93

Overland C (5-yr): 0.93
t= 1.65 minutes .07 minutes
i.- 13.2 minutes te chec 13.2 minutes
One-hour Rainfall Freq.
Rainfall Intensity 3.28 in/hr
. Discharge: 241 cfs
Upstream Flowby:
Total inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope: Spread (allowable):
Actual Spread:
Gutter Capacily: 1.47 cfs
Actual Depth: 0.23 ft
Actual Velocity: 1.84 ft/s
iniet Hydraulics:
Class: G (G - on grade or S - sag)
Intet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4573.74
] Combined:]
Type:
[ U/s Curb Opening:|
Length: Lt: 2215
Bfockage: E: 0.00%
[ D/S Grate:]
Grate: o: 0.31
Width: Rf: 1.00
Length: Rs: 0.05
Blockage: E: 34.95%
Vo: 3: fps Q caught: 0.84 cfs
En Q flowby: 1.57 cfs

2561-2 (100)



INLET DESIGN CALLCULATION

Description:

Methodology:

Template by:

Last Revised:

Infet Hydrology and Capacity Analysis

for City of Grand Junction

UDFCD Rational Methoed (1984}, and

FHWA “Drainage of Highway Pavements" HEC No. 12
George K. Cotton, PE2 :
Carter & Burgess, lnc.

29-Jun-05

Inlet Location:
ID No.:
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (5-yr):

Grate Elevatio
WS El @ Grate:

457530

1.48 minutes 8.54 minutes

L= =
t.- 10.1 minutes e chos = 12.1 minutes
One-hour Rainfall Freq. YT,

Rainfall Inlensity 3.63 inthr

Discharge: 1.59 cfs

Upstream Flowby: ;

Total Injet Qi:

Gutter Hydraulics:

Slope: Street Roughness:

Cross-Slope: Spread (allowable):
Actual Spread:

Guiter Capacity: 1.47 cfs

Actual Depth: 0.20 ft

Actual Velocity: 1.66 fi/s

Inlet Hydraulics:

Class: S (G - on grade or S - sag)
tnlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4575.30
Combined:}
Type:

[__U/S Curb Opening:|

18.57
0.00%

0.36
1.00
0.08

E: 40.99%

0.85 cfs
0.94 cfs

Q caught:
Q flowby:

2651-1 (100}



INLET DESIGN CALCULATION
Description: Infet Hydrology and Capacity Analysis

for City of Grand Junction

Methodology: UDFCD Rational Melhod (1984), and
FHWA "Brainage of Highway Pavements” HEC No. 12

Temgplale by: George K. Colton, PE
Carter & Burgess, Inc.

Last Revised; 29-Jun-05

inlet Location:

ID No.:
Station:
Offset:

inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overtand Length:
Channel Length:

Grate Elevation
WS Bl @ Grate

4575.33

Ceomp! : 0.60

Overtand C (5-yn): 0.80
t= 4.71 minutes & .50 minutes
t.- 12.1 minutes | PP 12.1 minutes
One-hour Rainfall Freq.
Rainfall Intensity 3.39 infor
Discharge: 2.31 cfs
Upstream Flowby: cfs
Total Inlet Q: 2.31 cfs
Gutter Hydraulics:
Slope: Street Roughnes
Cross-Slope: Spread (aflowable)::
Aclual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 023t
Actual Velocity: 1.82 /s
inlet Hydraulics:
Class: S (G - on grade or S - sag)
nlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate;  4575.33
Combined:|
Type:
[ U/S Curb Opening:|
Length: Lt 21.75
Blockage: £ 0.00%
I D/S Grate:]
Grate: 0: 0.32
Width: Rf: 1.00
Length: ft Rs: 0.07
Blockage: E: 36.37%
Va: = 9:fps Q caught: 0.84 cfs
B = 36.37% Q flowhy: 1.47 cfs

2651-2 (100)



INLET DESIGN CALCULATION
Bescription: inlef Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types
Methodotogy: UDFCD Rationat Methed (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12
George K. Cotton, PE
Carter & Buigess, Inc.
Last Revised: 29-fun-05

Template by:

Inlet Location:
1D No.:
Station:
Offset:

intet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevation
WS El @ Grale

4675.48

Overland C (5-yr): 0.93 Channel Type:
L= 1.48 minutes 48 minutes
t.. 13.0 minutes te check 13.0 minutes
One-hour Rainfall inches Freq.
Rainfall Intensity 3.30 in/hr
Discharge: 1.87 cfs
Upstream Flowby: cfs
Total Inlet Qi 1.87 cfs
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread:
Guiter Capacity: 1.47 cfs
Actual Depth: .21 1t
Actual Velocity: 1.73 fifs
Inlet Hydraulics:
Class: S (G - on grade or S - 5aQ)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4575.48
Combined:]
: Type:
[ U/S Curb Opening:]
Length: ft it 19.91
Blockage: E: 0.00%
( D/S Grate:
Grate: Eo: 0.34
Width Rf: 1.00
Length Rs: 0.07
Blockage: E: 38.90%
Vo Q caught: 0.73 cfs
E et Q flowby: 1.14 ¢fs

2741-1 (100)



INLET DESIGN CALCULATION
Description: Infel Hydrology and Capacity Analysis

for Gity of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by. George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-0S

inlet Location:

ID No.:
Station: Grate Efevation
Cffsel; WS El @ Grate

lnlet Hydrology
Area Paved: Cpoven:
Area Unpaved: Curpat
Total Area; Ceomg:
Overland Length: Soverr
Channel Length: :
Cvertand C (5-yr): 0.59 Channel Typ

= 4.41 minutes t; 13.45 minutes

t.- 13
One-hour Rainfall
Rainfall Intensity

Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope: Street Roughnes
Cross-Slope: Spread {allowable
Actual Spread: 12.61 ft
Gutter Capacily: 1.47 cfs
Actual Depth: 0.25 ft
Actual Velocity: 1.97 fifs
Inlet Hydraulics:
Class: s (G - on grade or S - sag)
[nlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4575.53
Combined:|
Type: :
{ /S Curb Opening:]
Length: : 24.70
Blockage: 0.00%
[ D/S Grate:|
Grate: 0.29
Width: : 1.00
Length: Rs: 0.06
Blockage: E: 32.95%
Vo: Ds Q caught; 1.03 cfs
Eoet 32.95% Q flowby: 2.10 cfs

2741-2 (100)



INLET DESIGN CALCULATION
Description: inlel Hydrology and Capacity Analysis

for City of Grand Junction inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cottan, PE
Carter & Burgess, Inc,

Last Revised; 29-Jun-05

Inlet Location:
ID No.:
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channetl Length:
Overland C (5-yr):
t, =
t.-
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total iniet Q:
Gutter Hydraulics:
Slope:
Cross-Slope;

Grate Elevation
WS EI @ Grate: 457567

t, = 25.77 minutes
te_cheo = 15.6 minutes

Street Roughness:
Spread (allowable):
Actual Spread: 5.90 ft

Gutter Capacity: 1.66 cfs
Actual Depth; 0.35 ft
Actual Velocity: 247 /s
fnlet Hydraulics:
Class: S (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4575.67

Combined:]
Type:
[ U/s Curb Opening
Length: Lt: 11.79
Blockage: E: 0.00%
[ D/S Grate:]
Grate: i Eo: 0.54
Width: Rf: 1.00
Length: Rs: 0.11
Blockage: E: 59.42%
Vo: Q caught: 1.53 cfs
E.= 59.42% Q fiowby: 1.05 cfs

2831-1 (100)



INLET DESIGN CALCULATION

Descriplion: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by:

George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-05

Inlet Location:
1D No.:
Station:
Offset: :

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Qverland Length:
Channel Length:
Overland C (5-yr):
=
fe-
One-hour Rainfall
Rainfail Intensity
Discharge:
Upstream Flowby:
Total Inlet Q;
Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:

Actual Depth:

Actual Velocity:
Inlet Hydraulics:

Grate Elevation:
WS El @ Grate:

4576.61

59

Channel Type::

2.31 minutes
13.9 minutes te chock =

Freq.

Actual Spread:

9.20 cfs
0.41 ft
2.72 ftfs

t=

19.67 minutes
13.9 minutes

6811t

Class: G (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4576.61
Combined:|
Type:
[ U/S Curb Opening:
Length: 13.83
Blockage: 0.00%
| D/S Grate:]
Grate: : 0.35
Width: 1.00
Length: : 0.10
Blockage: E: 40.88%
Vo: ¢ Q caught: 1.54 cfs
Ep = Q fliowby: 2.23 cfs

2831-2 (100)




INLET DESIGN CALCULATION

Description:
Methadology:
Template by:
Last Revised:

inlet Location:
1B No.:

Station:
Offset;

Iniet Hydrology:

Area Pave

Area Unpaved:

Totai Area

Overland Length:
Channel Length:
Overtand C (5-yi):

f; =

to

One-hour Rainfall
Rainfail Intensity
Discharge:

Upstream

Total [nlet
Gutter Hydraulics:

Slope:

Cross-Slope:

inlet Hydrology and Capacily Analysis
for City of Grand Junclion Infet Types
UDFCO Rational Metheod (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

George K. Cotlon, PE
Carter & Burgess, Inc.
29-Jun-05

Grate Elevation

d:

Flowby:
Q:

Gutter Capacity:
Actual Depth:
Actual Velocity:

inlet Hydraulics:
Class:

Inlet Type:
WSEL @ Grate:

WS El @ Grate:  4581.71

Cpavea:

Cupar:

Ceomp:

Sever:

H:

; Channel Type:
1.40 minutes = 7.52 minutes
8.9 minutes b cheac = 11.9 minutes

1.35 cfs
0.18 ft
1.56 ft/s

Spread (allowabie):

Freq.

Street Roughness:

Aclual Spread:

G {G - on grade or S - sag)
C (G - grate, O - curb opening, C - combined)

4581.71

Combined:

Type:

[ Uiscu

b Opening

Length

Biockage

D/S Grate

2901-1

17.64
0.00%
Eo: 0.37
RE 1.00
Rs: 0.07
E: - 41.44%
Q caught: 0.54 cfs
Q flowby: 0.76 cfs

(100)



INLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodotegy: UDFCD Rational Method (1984}, and
FHWA “Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cofton, PE
Carter & Burgess, Inc,

tast Revised: 29-Jun-05

intet Location:

D No.:
Station: Grale Elevation:
Offset: WS El @ Grate:
inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area: Ceomp: 0.93
Overland Length: Sovert §
Channel Length: H:
Overland C (5-yr): .93 Channel Type:
= 1.68 minutes t= 20.62 minutes
t.- 14.3 minutes | 14.3 minutes
One-hour Rainfall Freq.
Rainfall Intensity 3.17 inthr
Discharge: 1.83 cfs
Upstream Flowby:
Total Inlet Q: 2.19 cfs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope; Spread (allowable
Actual Spread:
Gutiter Capacity: 1.47 cfs
Actual Depth: 022 #t
Actual Velocity: 1.80 /s
Inlet Hydraulics:
Class: S (G - on grade or S - sag)
Inlet Type: C {G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4589.85
Combined:|
Type:
| urs Curb Opening:|
Length; R 21.26
Blockage: E: 0.00%
{ D/S Grate:
Grate: | 0 0.32
Width: Rf: 1.00
Length: Rs: 0.07
Blockage: E: 37.02%
Vo: Q caught: 0.81 cfs
Enet Q flowby: 1.38 cfs

2951-1 (100)



INLET DESIGN CALCULATICN
Description: inlet Hydrotogy and Capacily Analysis
for City of Grand Junction Infet Types
Methodology: UDFCD Rational Method {1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12
Template by: George K. Cotton, PE

Carter & Burgess, Inc.
Last Revised: 29-Jun-05

inlet t.ocation:
ID No.:

Station

Grate Elevation

Cfiset: WS El @ Grate:
{nlet Hydrology:
Area Paved:
Area Unpaved:
Total Area: Ceomp: 0.83
Overland Length: Souer
Channel Length: H:z
Overland C (5-yr): 0.83 Channel Type: i -
L= 2.18 minules L= 24.69 minutes
fo= 14.9 minutes te cheek = 14.9 minutes
One-hour Rainfall inches Freq.
Rainfall Intensity 3.41 in/hr
Discharge: 3,78 cfs -
Upstream Flowby: cfs
Total Inlet Qi: 5.42 cfs
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Aclual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 0.31 ft
Actual Velocity: 2.26 fi/s
Ialet Hydraulics:
Class: S (G - on grade or S - sag)
inlet Type: C (G - grale, O - curb opening, C - combined)
WSEL @ Grale: 4584.12
Combined:}
Type:
[ U/S Curb Opening:}
Length: ft Lt: 3112
Blockage E: 0.00%
[ D/S Grate:|
Grate: Eo: 0.24
Width: Rf: 1.00
Length: Rs: 0.05
Blockage: B 27.40%
Vo Q caught: 1.49 cfs
Q flowby: 3.93 cfs

2951-2 (100}



INLET DESIGN CALCULATION

Description:

Inlet Hydrology and Capacily Analysis

for City of Grand Junction Inlet Types

Methodology:

UDFCD Raticnal Method (1984}, and

FHWA "“Drainage of Highway Pavements” HEC No. 12

Teinplate by:

George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-05
inlet Location:
iD No.:
Station:
Offset.
Inlet Hydrology:
Area Paved:
Area Unpaved;
Total Area:
QOverland Length:
Channel Length:
Overland C (5-yr):
t=
t,.
One-hour Rainfall
Rainfalf Intensity
Discharge:
Upstream Flowby:
Total inlet Q:

Grate Elevation:
WS El @ Grate:

H:
Channel Type:

0.93

3.77 minutes t, 6.61 minules
4 minutes te cheak = minutes
Sinches  Freq. yr.

3.60 infhr

5.75 cfs

575 cfs

295P-1 (100)



INLEY DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Infet Types

Methodelogy: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by, George K. Cotton, PE
Carler & Burgess, Inc.

Last Revised: 29-Jun-05

Iniet Location:

1D No.:

Station: Grate Elevation:

Offset: WS El @ Grate:

Inlet Hydrology

Area Paved: Coaves

Area Unpaved: Corpar

Total Area: Come

Overiand Length: Sover

Channel Length: ; H

Qverland C (5-yr): 0.93 Channei Type
L= 3.66 minutes L= 4.93 minutes
t.- 8.6 minutes te chek = minutes

One-hour Rainfall ‘inches  Freq. 1

Rainfall Intensity .83 infhr

Discharge: 4.70 cfs

Upstream Flowby: cfs

Total Inlet Q: 4.70 ofs

299P-1 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrofogy and Capacity Analysis

for Cliy of Grand Junction Inlet Types

Methodelogy: UDFCD Rational Method (1984}, and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, inc.

Last Revised: 23-Jun-05

Inlet Location:

1D No.:

Station: Grate Elevation

Offset: WS El @ Grate: 0.

Inlet Hydrology:

Area Paved: Craveat’

Area Unpaved: Copn:

Total Area: Coomp: 0.93

Overiand Length: Sover

Channel Length: H:

Overland C (5-yr): . Channel Type:
t = 2.66 minutes t, = 16.87 minutes
te= 14.1 minutes te cnea = 14.1 minutes

One-hour Rainfall
Rainfall Intensity
Bischarge:
Upstream Flowby:
Total Injet Q:

Freq.

302P-1 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types
Methodology: UDFCD Rational Method (1984), and
FHWA “Drainage of Highway Pavements” HEC No. 12
George K. Cotten, PE
Carter & Burgess, Inc.
Last Revised: 29-Jun-05

Template by:

intet Location:

iD No.:
Station:
Offset:

Intet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channe! Length:

Grate Elevation

.93

H.

Overland C (5-yr): . Channel Type:
§= 1.26 minutes = 2.08 minutes
t.- 5.0 minutes o cheek = 10.7 minutes
One-hour Rainfall ches Freq.

Rainfall intensity 4.41 infhr
Discharge: 0.25 cfs
Upstream Flowby: :
Total Inlet Q:
Gutiter Hydraulics:
Siope: Street Roughness:
Cross-Slope: Spread (allowable):
Aclual Spread: 9.91 ft
Gutter Capacily: 0.08 cfs
Actual Depth: 010 ft
Actual Velocity: 1.05 fifs

intet Hydraulics:

Class: G {G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
VWSEL @ Grate;:  4588.11
Combined:]
Type: :
| U/S Curb Opening:}
Length: Lt ) 17.57
Blockage: E: 0.00%
| D/S Grate
Grate: Eo: 0.25
Width: Rf: 1.00
Length: Rs: 0.07
Blockage: E: 30.14%
Vo: :fps Q caught: 0.16 ofs
Eoe = Q flowby: 0.36 cfs

303(-1 (100)



INLET DESIGN CALCULATION
Description: {ntet Hydrology and Capacity Analysis

for City of Grand Junction Infet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by: George K. Colton, PE
Carter & Burgess, Inc.

tasl Revised: 29-Jun-05

Inlet Location:

D No.:
Station: Grate Elevation:
Offset: WS El @ Grate: 4588,
Inlet Hydrology:
Area Paved: Crave
Area Unpaved: Cupav:
Total Area: Coomo: 0.93
Overland Length:

Channel Length:

Overiand C (5-yr): 0.93
t= 1.58 minutes .30 minutes
{.-= 15.7 minutes | P 15.7 minutes

One-hour Rainfall Freq.
Rainfall Intensity
Discharge: 2.74 cfs
Upstream Flowhy:
Total Inlet Q:

Gutter Hydraulics:

Slope:
Cross-Slope:

Street Roughness:
Spread (allowable)::
Actual Spread:

Gutter Capacity: 9.34 cfs
Actual Depth: 0.24 ft
Actual Velocity: 3.81 tt/s
Inlet Hydraulics:
Class: G (G - on grade or S - sag)

Inlet Type: C {G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4588.25

Combined:|
Type:
| Urs Curb Opening:|
l.ength: ft Lt 23.38
Blockage: E: 0.00%
{ D/S Grate:|
Grate: 0: 0.39
Width: Rf: 1.00
Length: Rs: 0.03
Blockage: E: 40.35%
Vo Q caught: 1.11 cfs
Eu = Q flowhy: 1.64 cfs

3041-1 (100)



WNLET DESIGN CALCULATION

Inlet

Gutter H

infetH

Description: Inlet Hydrology and Capacily Analysis
for City of Grand Junction inlet Types
Methodology: UDFCD Rationafl Method {1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12
Template by: George K, Collon, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-05

Location:“
1D No.:

Station:

Area Paved:
Area Unpaved;

Grate Elevalion
WS El @ Grate: 4588.22

Total Area:

Overland Length:
Channel Length:
Overland C (5-yn):

t‘ =

{.-
One-hour Rainfail
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Infet Q:
ydraulics:
Slope:
Cross-Slope:

Gutter Capagity:
Actual Depth:
Actual Velocity:
ydraulics:

Class: G
intet Type: c

WSEL @ Grate:  4588.22

Ceoma: 0.93
Saver:
H:
0.93 Channel Type:

1.42 minutes f, .11 minutes
15.5 minutes te_chek = 15.5 minutes
inches Freq. yr.

3.06 infhr
1.88 cfs

cfs
2.04 cfs

Street Roughness:
Spread {allowable):
Actual Spread:

1.68 c¢fs
0.21 ft
3.53 ft/s

(G - on grade or $ - sag)
(G - grate, O - curb opening, C - combined)

[ Combined:|
Type:
| W/S Curb Opening:
Length: Li: 20.64
Biockage: E: 67.00%
| D/S Grale:]
Grate: o: 0.42
Width: Rf: 1.00
Length: Rs: 0.30
Blockage: E: 59.86%
Vo: Q caught: 1.77 cfs
B = Q flowby: 0.27 cfs

3041-2 (100)



INLET DESIGN CALCULATION

BDescription:
Methodology:
Template by:
Last Revised:

[nfet Location:
ID No.:

Station:
Oftsel;
iniet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (5-yr):
{‘ =
[
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:

Actual Depth:

Actual Velocity:
Infet Hydraulics:

inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlef Types

UDFCD Rafional Method (1984}, and

FHWA "Drainage of Highway Pavements" HEC No. 12
George K. Colton, PE

Carter & Burgess, Inc.

29-Jun-05

Grate Elevation
WS El @ Grafe:

Craved:

Corpav-

Ccorrp: 0.93
ft Sover
ft H:

0.93 Channel Type:
1.40 minutes L= 1.99 minutes
5.0 minutes [ —— 10.7 minutes
inches Freq.
4.41 in/hr
0.29 cfs

cfs
0.29 cfs

Street Roughness:
Spread (allowable
Actual Spread:

0.37 c¢fs
0.08 f
0.88 ft/s

Class: G (G - on grade or S - sag)
nlet Type: C {G - grate, O - curb opening, C - combined)
WSEL @ Grate;  4590.63
Combined:|
Type:
[ U/S Curb Opening;]
Length: Lt: 14.83
Blockage: E: 0.00%
| D/S Grale:
Grate: 0: 0.40
Width: Rf: 1.00
Length: Rs: 0.09
Blockage: E; 45.16%
Vo: Q caught: 0.13 cfs
E.y = Q flowby: 0.16 cfs

3141-1 (100)



INLET DESIGN CALCULATION
Description: Intet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methedology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cotton, PE
Carter & Btugess, Inc.

lLast Revised: 29-Jun-05

Inlet Location:

1D No.:
Station: Grate Elevation:;
Offset: WS El @ Grate:
Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area: Coome: 0.93
Overland Length: Sover-
Channel Length: H:
Overland C (5-yr): 0.93 Channel Type:
= 1.35 minutes t = 8.59 minutes
t.. 9.9 minutes b check = 12.1 minutes
One-hour Rainfall ches Freq.
RainfaH Intensity 3.65 infhr
Discharge: 1.09 cfs
Upstream Flowby: :
Total Inlet Q:
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Glope: Spread (aliowable):
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 017 ft
Actual Velocity: 1.51 fi/s
Inlet Hydraulics:
Class: G (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4590.72
Combined: |
Type:
{__U/S Curb Opening:|
: Length; ft Lt 15.85
Blockage: 3 : E: 0.00%
! D/S Grate:

Eo: 0.41
Rf: 1.00
Rs: 0.07

E: 44.95%
Q caught: 0.49 cfs
Q flowby: 0.60 cfs

3191-1 (100)



INLET DESIGN CALCULATION

Description:
Methodology:
Template by:
Last Revised:

Inlet Location:
iD No.:
Slation:
Offset:

inlet Hydrology:

Area Paved:
Area Unpaved:

Total Area

tnlet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types
UDFCD Rationat Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

George K. Cotton, PE
Carter & Burgess, Inc.
29-Jun-05

Grate Elevation
WS El @ Grate

Gutter H

Qverland Length:
Channel Length:

Overland C (5-yr):

{{ =

t..
One-hour Rainfall
Rainfall Intensity
Discharge:

Upstream Flowby:

Total inlet Q:
ydraulics:

Slope:

Cross-Slope:

Gulter Capacity:
Actual Depth:
Actual Velocity:

Infet Hydraulics:
Class:
inlet Type:

WSEL @ Grate:

0.93

1.40 minufes
14.7 minutes

3.14 inthr
2.57 cfs

2.57 cfs

Street Roughness:
Spread (allowable):
Actual Spread:

1.47 cfs
0.23 ft -
1.87 ftfs

S (G - on grade or S - sag)
C (G - grate, O - curb opening, C - combined)

4580.78

Combined:

Type:

[ U/s Cu

rb Opening:|

Length:

Blockage:

D/S Grate:|

Grate:
Width:

Length:

Blockage:
Vo:
Epet =

“35.15%

4590.78

0.93

23.22 minutes
14.7 minutes

Lt 22,73
E: 0.00%
0: 0.31
Rf: 1.00
Rs: 0.06
E: 35.15%
Q caught: 0.90 cfs
Q flowby: 1.66 cfs

3231-1 (100)




INLET DESIGN CALCULATION
Description: iniet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Templale by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-05

Inlet Location: )

1D No.:
Station: Grate Elevation
Oftset: WS El @ Grate:  4590.83
inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area: Ceome: 0.93
Overland Length: Sour
Channel Length: H:
Overiand C (6-y1): 0.93 Channel Type:
L= 1.40 minutes t= .22 minutes
k. 14.7 minutes b oneek = 14.7 minutes
One-hour Raiafall Freq. yr.
Rainfall intensity 3.14 in/hr
Discharge: 3.44 cfs
Upstream Flowby:
Total Inlet Q: 4.04 cfs
Gutter Hydraulics: ,
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 0.28 1t
Actual Velocity: 2.10 fi/s
inlet Hydraulics:
Class: S (G - on grade or S - saq)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4590.83
Combined:]
Type:
| U/S Curb Opening:
Length Lt 27.51
Blockage E: 0.00%
i D/S Grate:|
Grate: Eo: 0.26
Width RI: 1.00
Length Rs: _ (.05
Blockage: £: 30.26%
Vo Q caught: 1.22 cfs’
B = ] Q flowby: 2.82 cfs

3231-2 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junclion Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Templale by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-05

inlet Location:

ID No.:
Station: Grate Elevation
Offset: WS El @ Grate:  4593.68
Inlet Hydrology:
Area Paved:
Area Unpaved: :
Tatal Area: Ceomp: 0.93
Overtand Length: Sover
Channel Length: H
Overland C (5-yn): 0.93 Channel Typ
t= 1.40 minules t, .80 minutes
te- 13.7 minutes te check 13.7 minutes
One-hour Rainfall Freq.
Rainfall Intensity 3.22 infhr
Discharge: 2.46 cfs
Upstream Flowby:
Total Inlet Q:
Gufter Hydraulics:
Slope:
Cross-Slope: Spread (allowable}:
Actual Spread:
Gulter Capacity: 1.47 cfs
Actual Depth: 0.23 ft
Actual Velocity: 1.85 fifs
Inlet Hydraulics:
Class: s (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4593.68
Combined:|
Type: ;
[ /S Curb Opening:]
Length: Lt: 22.33
Blockage: E: 0.00%
i D/S Grate:|
Grate: :Eo: 0.31
Width: Rf: 1.00
Length: Rs: 0.07
Blockage: E: 35.64%
Vo: Q caught: 0.88 cfs
Enat Q flowby: 1.58 cfs

3341-1 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junctien thlet Types

Melhodology: UDFCD Raticnal Method {(1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-05

inlet L.ocation:

1D No.:

Station Grate Elevation:}

Offset: WS El @ Grate:

Inlet Hydrology:

Area Paved:

Area Unpaved:

Total Area: Ceonp: 0.93

Overland Length: Sover:

Channel Length: _ H:

Overland C (5-yr): .93 Channel Type:
L= 1.40 minutes f= 17.80 minutes
t.- 13.7 minutes Lo cheer = 13.7 minutes

One-hour Rainfall ches Freq.

Rainfall Intensity 3.22 infhr

Discharge: 2.46 cfs

Upstream Flowby: :

Total Inlet Q: 2.46 cfs

Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope; Spread (allowable):
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 0.23 1
Actual Velocity: 1.85 fi/s
Inlet Hydraulics:
Class: S (G - on grade or S - sag)

Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4593.68

| Combined:]
Type:
| U/S Curb Opening
{.ength: 22.33
Blockage: 0.00%
{ D/S Grate
Eo: 0.31
Ri: 1.00
Rs: 0.07
E: 35.64%
Q caught: 0.88 cfs
Q flowby: 1.58 cfs

3341-2 (100)



INLEY DESIGN CALCULATION

Inlet

Description: Inlet Hydrology and Capacity Analysis
for City of Grand Junction Infet Types
Methadalogy: UDFCD Rational Method (1984), and
FHWA "Orainage of Highway Pavements" HEC No. 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc.
Last Revised: 29-Jun-05

Location:

1D No.:

Station: Grate Elevation
Offset: WS E| @ Grate:

infet Hydrology:

Area Paved:
Area Unpaved:
Totat Area: Ceomp: 0.93
Overland Length: Sovert
Channel Length: H
Overfand C (5-yr): Channel Type:;
4= 2.44 minutes = 9.44 minutes
t.- 11.9 minutes b choo = 12.6 minutes
One-hour Rainfal inches Freq.
Rainfall Intensity 3.42 in/hr
Discharge: 0.51 cfs
Upstream Flowby: cfs
Total Inlet Q; 0.51 cfs
Gutter Hydraulics:
Slope: Street Roughnes
Cross-Slope: Spread {allowable
Actual Spread: 6.39 f
Gutter Capacity: 1.47 cfs
Actual Depth: 013 ft
Actual Velocity: 1.25 ft/s
Inlet Hydraulics:
Class: S (G - on grade or S - 5ag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4596.42
Combined:}
Type:
| U/S Curb Opening]
Length: : 11.52
Blockage: E: 0.00%
[ D/S Grate:|
Grate: 0: 0.51
Width: Rf: 1.00
Length: ft Rs: 0.13
Blackage: E: 57.23%
Vo: Q caught: 0.29 cfs
Q flowhy: 0.22 cfs

3401-1 {100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1884), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by. George K. Cotton, PE
Carter & Burgess, Inc,

Last Revised: 29-Jun-05

inlet Location:
iD No.:
Station
Offset:

inlet Hydrology:

Grate Elevation

Area Paved: Cpaved:
Area Unpaved: Corpavt
Total Area: 0.11 Ac C.

: 0.93

Overland Length:
Channel Length: :
Overland C (5-yr): 0.93 Channel Type:
t= 1.91 minutes t= 2.74 minutes
t.- 5.0 minutes To chock = 11.1 minutes
One-hour Rainfall inches  Freq.
Rainfall Intensity 4.41 infhr
Bischarge:
Upstream Flowby:
Totai inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:

omg
Sowr
H

Street Roughness:
Spread (allowabie):
Actual Spread:

Gutter Capacity: 1.47 cfs
Actual Depth: 0.12 ft
Actlual Velocity: 1.21 fi/s
Inlet Hydraulics:
Class: S (G - on grade or S - sag)

Intet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4596.41
[ Combined:]
Type:
[ U/S Curb Opening:|
Length: Lt 10.95
Blockage: E: 0.00%
| DIS Grate:
Grate: Eo: 0.53
Width Rf: 1.00
Length: Rs: 0.13
Blockage: E: 59.12%
Vo: Q caught: 0.27 cfs
Euw = Q flowby: 0.18 cfs

3401-2 (100)



INLET DESIGN CALCULATION

Description:
Methodology:
Template by:
Last Revised:

Inlet Location:
iD No.:
Station:
Offset:

inlet Hydrology:

Area Paved:
Area Unpaved;

Total Area

infet Hydralogy and Capacity Analysis
for City of Grand Junction Inlet Types
UDFCD Rational Method (1984}, and
FHWA "Drainage of Highway Pavements™ HEC No. 12

George K. Cottan, PE

Carter & Burgess, Inc.
29-Jun-05

Overland Length:
Channel Length:

Overland C (5-y1):

L=

t,.
One-hour Rainfall
Rainfall Intensity

Grate Elevation:
WS El @ Grate:

Discharge:

Upstream
Total Inlet
Gutter Hydraulics:
Slope:

Cross-Slope:

Flowby:
Q:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraudlics:
Class:

Inlet Type:
WSEL @ Grate:

0.93

2.44 minutes
13.0 minutes

b chece

Freq.

3.30 inthr

0.55 cfs

Spread (allowable

Actual Spread:

1.47 cfs

0.13 1t

1.27 fi/s

S (G - on grade or S - saq)
c (G - grate, O - curb opening, C - combined)

4596.42

Combined:

Type:

[ Uscu

rb Opening:

Length:
Blockage:

D/S Grate:]

Grate: |
Width:

Length:
Blockage:
Vo:

Enet

0.93

Channet Type:?

f=

11.34 minutes
13.0 minutes

Lt 11.93
E; 0.00%
0: 0.50
Rf: 1.00
Rs: 012
E: 55.95%
Q caught: 0.31 cfs
Q flowby: 0.24 cfs

341i-1 (100)




INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis
for City of Grand Junction Intet Types
Methodology: UDFCD Raticnal Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12
Template by: George K. Cotton, PE

Carter & Burgess, inc.
Last Revised; 29-Jun-05

Inlet Location:_

ID No.:

Station: Grate Elevation

Offset: 3 WS El @ Grate:

Inlet Hydrology:

Area Paved:

Area Unpaved:

Total Area: Cromp: 0.20

Overland Length: Sovers

Channel Length: H:

Overland C (5-yr): 0.20 Channel Type:
L= 13.73 minutes f = 7.38 minutes
f.- 12.3 minutes te check = 12.3 minutes

One-hour Rainfall :inches Freq.

Rainfail Intensity 3.37 in/hr

Discharge: 0.64 cfs

Upstream Flowby: ‘cfs

Total Inlet Q: 0.64 cfs

Gutter Hydraulics:

Slope: Street Roughness:

Cross-Slope; Spread (allowable):
Actual Spread:

Gutter Capacity: 1.47 cfs

Actual Depth: 0.14 ft

Actual Velocity: 1.32 fifs

Inlet Hydraulics:

Class: S (G - ongrade or S - sag)
Inlet Type: G (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4596.43
Grate:]
Type: Cw:
Width Co:
Length
Blockage; est. % bar
Inlet Side Restriction:
Weir:
d= 0.18 ft
Orifice:
d= 0.00 ft

Weir Controls, d = 0.18 fi
If the Inlet is in the gutter, the spread equals 8.9 ft

3411-2 (100)



INLET DESIGN CALCULATION

Description:

Methodology:

Template by:

Inlet Hydrotogy and Capacity Analysis
for Cily of Grand Junction Inlet Types

FHWA "Drainage of H
George K. Colton, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-05

UDFCD Rational Method {1984), and

ighway Pavements" HEC No. 12

inlet

Iniet Hydrology:

{.ocation:
1D No.:
Station:
Offset:

Grate Elevation

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Overland C {(5-yr):

f =
t.-
One-hour Rainfall

Cpaved:
Cu\pav
cC

comp ©

Sover
H:
0.93 Channel Type:
2.39 minufes = .09 minutes
5.0 minutes Lok = 11.1 minutes
inches Freq.

Rainfall intensity 4.41 inftwr
Discharge: 0.41 cfs
Upstream Flowby:
Total Inlet Q: 0.41 cfs
Gutter Hydraulics:
Slope: Street Roughnes
Cross-Slope: Spread (allowable
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 0.12 ft
Actual Velocity: 1.18 fi/s

Inlet Hydraulics:

Class: S (G - on grade or S - sag)
Infet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4596.41
Combined:|
Type:
| U/S Curb Opening:|
Length: Lt 10.52
Blockage: E: 0.00%
| DIS Grale:
Grale; o: 0.54
Width: Rf: 1.00
Length: Rs: 0.14
Btockage: E: 60.63%
Vo: Q caught: 0.25 cfs
Eet Q flowby: 0.16 cfs

341§-3 (100)




INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types
Methodofogy: UDFCE Rational Method {1984}, and
FHWA "Drainage of Highway Pavements” HEC Neo. 12
Template by: George K. Cotton, PE

Carter & Burgess, Inc.
Last Revised: 28-Jun-05

Inlet Location:

iD No..
Station: Grate Elevation
Offsetl: WS El @ Grate:

Inlet Hydrology:
Area Paved: Coaved:
Area Unpaved: Curpav:
Total Area: Ceomp:
Overland Length: Sovert
Channel Length: H:
Overland C (5-yr): . Channel Type:

= 1.40 minuties t = 23.89 minutes
t.- 14.8 minutes b ek © 14.8 minutes
Cne-hour Rainfall inches Freq.
Rainfall [ntensity 3.13 in/hr
Discharge: 2.99 cfs
Upstream Flowby: cfs
Total inlet Q: 2.99 cfs
Gutter Hydraulics:
Siope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread: 12.41 f

Guiter Capacity: 1.47 cts
Actual Depth: 0.25
Actual Velocily: 1.95 fi/s

Inlet Hydraulics:

Class: s (G - on grade or S - sag)
inlet Type: Cc (G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4594 87

| Combined:]

Type:

| U/s Curb Opening:|
l.ength: Lt 24.25
Blockage: E: 0.00%

| D/S Grate]
Grate: Eo: 0.29
Width: Rf; 1.00
Length: Rs: 0.06
Blockage: E: 33.43%
Vo Q caught: 1.00

Q flowby: 1.99

3461-2 (100)



iNLET DESIGN CALCULATION

inlet

Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junclion {nlet Types

Methodology: UDFCOD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template hy:

George K. Cotton, PE

Carter & Burgess, Inc.

last Revised: 29-Jun-05

Location:
ID No.:

Station:

Offset:

Infet Hydrology:

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Overland C (5-yi): '

ti =

t.-
One-hour Rainfali
Rainfall Intensity
Discharge:

Upstream Flowby:

Total Inlet Q:

Gufter Hydraulics:

Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:

Class: S
Inlet Type: C

Grate Elevation:
WS El @ Grate:

1.86 minutes t, =

14.8 minutes
Freq.

Spread {allowable
1.47 cfs

027 ft

2.03 fi/s

(G - on grade or S - sag)

0.87

icﬂd\eck =

Street Roughness::

Actual Spread::

23.89 minutes
14.8 minutes

(G - grate, O - curb opening, C - combined)

WSEL @ Grate;  4594.26
Combined:]
Type:
| U/S Curh Opening:
Length: Lt 26.13
Blockage: E: 0.00%
| DIS Grate:
Grate: o 0.27
Width: Rf: 1.00
Length: Rs: 0.06
Blockage: E: 31.52%
Vo: Q caught: 1.13 cfs
Ew= Q flowby: 2.45 cfs

3461-3 (100)




iNLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity Analysis
" for City of Grand Junclion Infet Types
Methodology: UDFCO Rational Method (1984), and
FHWA "Drainage of Highway Pavemenis" HEC No. 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc.
l.ast Revised: 29-Jun-05

Inlet Location:

1D No.:
Station: Grate Elevation:
Offset: WS El @ Grate:
Infet Hydrology:
Area Paved:
Area Unpaved:
Total Area: Ceomp: 0.20
Overland Length: Sover
Channel Length: | 28:0 H:
Overland C (5-yr): .20 Channel Type:
&= 12.47 minutes t = 2.77 minutes
t.- 11.2 minutes L ek = 11.2 minutes
One-hour Rainfall ches Freq.
Rainfall Intensity 3.49 infbwr
Discharge: 0.40 cfs
Upstream Flowby:
Total inlet Q: 0.40 cfs
Gutter Hydraulics:
Slope: Street Roughness:

Cross-Slope: Spread. (allowable):

Actual Spread:

Gutter Capacity: 1.47 cfs
Actual Depth: 0.12 ft
Actual Velocity: 1.17 fifs
Inlet Hydraulics:
Class: S (G - on grade or S - sag)
Inlet Type: G (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4594.11
Grate:|
Type: Cw:
Width Co:
Length
Blockage: est. % bar
Inlet Side Restriction
Weir:
d= 0.13 ft
Orifice:
d= 0.00 ft

Weir Controls, d =013 1t
If the Inlet is in the gutter, the spread equals 6.4 f

346(-4 (100)



INLET DESIGN CALCULATION
Bescription: Infet Hydrology and Capacity Analysis

far City of Grand Junction Infet Types

Methedology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Lasl Revised: 29-Jun-05

Inlet Location:
1D No.:
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland l.ength:
Channel Length:

Grate Elevation

Overland C (§-yn): 0.93 Channel Typ
k= 1.44 minutes t,= .95 minutes
t.- 5.4 minutes fo choek = 11.2 minutes
One-hour Rainfafi Freq.
Rainfall Intensity 4.34 in/hr
Discharge: 1.05 cfs
Upstream Flowby:
Total Inlet Q. 1.79 cfs
Gutter Hydraulics:
Slope: Street Roughness:;
Cross-Slope: Spread (allowabie): ;
Actual Spread:
Gutler Capacity: 1.47 cfs
Actual Depth: 0.20 ft
Actual Velocity: 1.71 ftfs
inlet Hydraulics:
Class: S (G - ongrade or S - sag)

inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grale: 4597.56

Combined:|
Type: ;
[ u/s Curb Opening]
Length: Lt: 19.54
Blockage: E: 0.00%
[ D/S Grate]|
Grafe: o: 0.35
Width: Rf: 1.00
Length: Rs: 0.08
Blockage: E: 39.46%
Vo: } fps Q caught: 0.71 cfs
Epe Q flowhy: 1.08 cfs

3561-1 (100)



INLET DESIGN CALCULATION
Description: tnlet Hydrology and Capacity Analysis
for City of Grand Junction infet Types
Methodology: UDFCD Ratienat Method (1984}, and
FHWA "Orainage of Highway Pavements” HEC No. 12
Template by: George K. Cotton, PE

Carter & Burgess, Inc.
Last Revised: 29-Jun-GS

Inlet Location:

10 No.:
Station: Grate Elevation
Offset:  :
inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area: Ceome: 0.93
Overland Length: Soverr
Channel Length: H:
Overland C (5-y1): 0.93 Channel Type:
t= 1.48 minutes = .16 minutes
t.- 5.6 minufes b heek = 11.2 minutes
One-hour Rainfall inches Freq. yr.
Rainfall Intensity 4.29 inthr
Discharge: 1.28 cfs
Upstream Flowby:
Total Inlet Qi 2.09 cfs
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowabte):
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: g.22 ft
Actual Velocity: 1.78 fi/'s

inlet Hydraulics:

Class: S (G - an grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4597.60
Combined:]
Type.
| U/S Curb Opening:|
Length: ft Li: 20.85
Blockage E: 0.00%
| D/S Grate:|
Grate: Eo: 0.33
Rf: 1.00
Rs: 0.07

E: 37.57%
Q caught: 0.78 cfs
Q flowby: 1.30G cfs

3561-2 (100)



INLET DESIGN CALCULATION

Inlet

Bescription: Inlet Hydrology and Capacily Analysis
for City of Grand Junction Inlet Types

Methodology: UDFCD Rationaf Method {1984), and
FHWA “Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cotlon, PE

Carler & Burgess, Inc.

Last Revised: 28-Jun-05

Location:
1D No.:
Slation:
Offset:

Inlet Hydrology:

Area Paved:
Area Unpaved:
Total Area:
Overiand Length:
Channel Length:

Grate Elevation:
WS El @ Grate:

{cgcheca

Freq.

0.93

Street Roughness:

Spread (allowable)

Actual Spread:

Cverland C (5-yr): .93
= 1.40 minutes
t.. 13.0 minutes
One-hour Rainfall nches
Rainfall Intensity 3.30 infhr
Discharge: 1.29 cfs
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:
Gutter Capacily: 1.47 cfs

Actual Depth:

Actual Velocity:
Inlet Hydraulics:

1.57 fi/s

G (G - on grade or S - sag)
C (G - grate, O - curb ocpening, C - combined)

Class:
inlel Type:
WSEL @ Grate:  4601.81
Combined:]
Type:

U/S Curb Opening:

Length:

Blockage:

D/S Grate:

Grate:
Width:
Length:

Blockage:
Vo:
Enet =

13.51 minutes
13.0 minutes

1 17.03
E: 0.00%
Eo: 0.38
Rf: 1.00
Rs: 0.07
E: 42 66%
Q caught: 0.55 cfs
Q flowby: 0.74 cfs

3581-1 (100)




INLET DESIGN CALCULATION

BDrescription:

Methodology:

Template by:

Last Revised:

{nfet Hydrotogy and Capacity Analysis

for City of Grand Junction Inlet Types

UDFCD Rationat Method (1884), and

FHWA "Drainage of Highway Pavements” HEC No. 12
George K. Cotion, PE

Carter & Burgess, inc.

29-Jun-05

Infet Location:
ID No.:
Station:
Offset;

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overtand Length:
Channel Length:
Overland C (5-yr):
ti =
.-
One-hour Rainfali

Grate Elevation: ;
WS Eil @ Grate:

0.93

H:

) Channel Type:
1.40 minutes =
12.9 minutes Ee ohoax =

13.05 minutes
12.9 minutes

Rainfall inlensity 3.21 invhe
Discharge: 1.39 cofs
Upstream Flowby: :
Total Inlet Q: 1.29 cfs

Gutter Hydraulics:
Slope: Street Roughness: &
Cross-Slope: Spread (allowable):

Actual Spread: 9.30 ft

Gutter Capacity: 1.47 cfs
Aciual Depth: 019 ft
Actual Velocity: 1.60 ft/s

Inlet Hydraulics:

Class: G (G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4601.82
Combined:|
Type:
| U/S Curb Opening
Length: 17.55
Blockage: 0.00%
| D/S Grate:
Grate: Eo: 0.37
Width: Rf: 1.00
Length: Rs: 0.07
Blockage: E: 41.72%
Vo: Q caught: 0.58 cfs
Ew= 41.72% Q flowby: 0.81 cfs

3581-2 (100)



INLET DESIGN CALCULATION

Description:
Methodology:
Template by:
Last Revised:

inlet {.ocation:
D No.:
Station:
Offset:

Inlet Hydrology:

Area Paved:
Area Unpaved:

Total Area

tnlet Hydrology and Capacity Analysis
for City of Grand Junction fnlet Types

UDFCD Rational Meth

od (1984}, and

FHWA "Brainage of Highway Pavements” HEC No. 12
George K. Cotton, PE
Carter & Burgess, Inc.
29-Jun-05

Grate Elevation

Gutter H

Overland Length:
Channel Length:

Overland C (5-yr):

=

t.-
One-hour Rainfall
Rainfall Intensity
Discharge:

Upstream Flowby:

Total Inlet Q:
ydraulics:

1.40 minutes
12.7 minutes

Slope:

Cross-Slape:

Gutter Capacity:

Actual Depth:
Actual Velocity:

inlet Hydraulics:

Class: S
inlet Type: C
WSEL @ Grate:  4601.29
Combined:|
Type:

| U/S Curb Opening:]

Length: :

Actual Spread:
10.72 cfs

0.17 ft
1.52 ftfs

Blockage:

D/S Grate:|

Grate:
Width:

{ ength:

Blockage:

Vo:

Ee

3641-1 (100)

Channel Type::

(G - on grade or S - saqg)
(G - grate, O - curb opening, C - combined)

12.10 minutes
12.7 minutes

8.57 ft

Lt: 16.01
£ 0.00%

0; 0.40
RE: 1.00
Rs; 0.09
E: 45.68%

Q caught: 0.51 cfs
Q flowby; 0.61 cfs




INLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types
Methodology: YDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavemenis" HEC No. 12
Template by: George K. Cotton, PE

Carter & Burgess, Inc.
Last Revised: 29-Jun-05

{nlet Location:
ID No.:
Station:
Offset: ¢

Intet Hydroiogy:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevatio
WS Ei @ Grate:  4601.29

Overland C (5-y1): 0.77 :
L= 3.85 minutes { = .12 minutes
t.- 7.0 minutes to chek = 11.2 minutes
One-hour Rainfall Freq. :
Rainfall Intensity 4.07 in/hr
Discharge: 0.88 cfs
Upstream Flowby:
Total Inlet Q: 1.43 cfs
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (altowable)
- Actual Spread:
Gutter Capacity: 10.72 cfs
Actual Depth: 019 1t
Actual Velocity: 1.62 ft/s
Inlet Hydraulics:
Class: S {G - on grade or S - sag)

Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4601.29

Combined:]
Type:
| U/s curb Opening: :
Length: Lt 17.79
Blockage: E: 0.00%
| DIS Grate:]
Grate: Eo: 0.37
Width: RFE 1.00
Length: Rs: 0.08
Blockage: E: 42.31%
Vo Q caught: 0.61 cfs
Eo Q flowby: 0.83 cts

3641-2 (100)



INLET BESIGN CALCULATION
Description: Inlel Hydrology and Capacity Analysis

for City of Grand Junction inlet Types

Methodology: UDFCD Rational Method (1984}, and
FHWA "Drainage of Highway Pavements” HEC No, 12

Temptlate by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 28-Jun-05

Inlet Location:

1D No..

Station: Grate Elevation

Offset: WS El @ Grate:  4601.80
Inlet Hydrology:

Area Paved: Coavea:

Area Unpaved; Conpar

Total Area: Ceomp:

Overland Length:
Channet Length: :
Overland C (5-yr): - 0.93 Channel Types:

t= 1.40 minutes 7.46 minutes
t.- 2 minutes 11.9 minutes
One-hour Rainfall Jinches
Rainfall Intensity 79 infhr
Discharge: 1.02 cfs
Upstream Flowby: cfs
Total Inlet Q:
Gutter Hydraulics:
Slope:
Cross-Slope:
Actual Spread: 3.30 ft
Gutter Capacity: 1.47 cfs
Actual Depth: 0.17 ft
Actual Velocity: 1.49 fi/s
Intet Hydraulics:
Class: G (G - on grade or S - sag)

infet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4601.80

Combined:]
Type:
|__U/S Curb Opening:|
Length: 15,45
Blockage: 0.00%
{ D/S Grate:}
Grate: 0 .41
Width: Rf: 1.00
L.ength: Rs: 0.08
Blockage: E: 45.78%
Vo: Q caught: 0.47 cfs
Ew= 4578% Q flowby: 0.55 cfs

3651-1 (100)



INLET DESIGN CALCULATION
Description: Inlel Hydrology and Capacity Analysis
for City of Grand Junction [nlet Types
Methodelegy: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC Mo. 12
Template by:  George K. Cottan, PE

Carter & Burgess, Inc.
Last Revised; 29-Jun-05

Infet Location:
tD No.:
Station:
Offset:  :

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevation

Overiand C (5-yr): 0.93 Channel Type
L= 1.40 minutes t= 4.69 minutes
t.- 6.1 minutes te check = 11.3 minutes
One-hour Rainfall Freq.
Rainfall Intensity 4.22 infhr
Discharge: 0.75 cfs
Upstream Flowby:
Total Inlet Q: 0.75 cfs
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 015 ft
Actual Velocity: 1.37 fifs

Infet Hydraulics:
Class: G {G - on grade or S - sag)

Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4601.78
Combined:]
Type:

| U/S Curb Opening:]
Length:

Blockage

| D/S Grate:|

1l Lt: 13.52
: E: 0.00%

Grate: Eo: 0.46
Width Rf: 1.00
Length: Rs: 0.09
Blockage E: 50.31%
Vo -fps Q caught: 0.37 cfs
En = ) Q flowby: 0.37 cfs

3711-1 (100)



INLET DESIGN CALCULATION
Description: Indet Hydrology and Capacity Analysis
for City of Grand Junction Infet Types
Methodology: UDFCD Rational Method (1984), and
FHWA “Drainage of Highway Pavernents” HEC No. 12
Template by: George K. Cotton, PE

Carter & Burgess, Inc.
l.ast Revised: 29-Jun-05

Inlet Location:

ID No.:
Station. Grate Elevation
Offset:
inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area: Ceomp: 0.32
Overland Length: Sovert
Channel Length: H:
Overland C (5-yr); 0.32 Channel Type:
= 6.50 minutes t = 10.06 minutes
t.- 12.4 minutes te_chock = 12.4 minutes
One-hour Rainfall Freq.
Rainfall Intensity 3.37 inihr
Discharge: 0.47 cfs
Upstream Flowby:
Total Inlet Q;
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 012 ft
Actuail Velocily: 1.23 fifs
intet Hydrautics:
Class: S (G - on grade or S - sag)
inlet Type: G (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4601.75
Grate:]
Type: Cw .
Width Co:
tength
Blockage est. % bar:
Inlet Side Restrictio
Weir:
d= 0.14 ft
Orifice:
d= 0.00 ft

Weir Controls, d = 0.14 ft
If the Inlet is in the gutter, the spread equals 7.2 ft

3731-1 (100)



INLET DESIGN CALCULATION

Description:

Inlet Hydrology and Capacily Analysis

for City of Grand Junclion Inlet Types

UDFCD Rational Method (1984), and

FHWA, "Drainage of Highway Pavements" HEC No. 12
George K. Colten, PE

Carter & Burgess, Inc.

Methodology:

Template by:

29-Jun-05

Last Revised:

Inlet Location:

iD No..
Station: Grate Elevation:;
Offset: WS El @ Grate:
Inlet Hydrology:
Area Paved: Craves’
Area Unpaved: Corpar:
Total Area: Cromp: 0.93
Overfand Length: Saver:
Channel Length: H:
Overland C (5-yr): 93 Channel Type:

t = 1.42 minutes = 35.91 minutes
.- 16.7 minutes L e = 16.7 minutes
One-hour Rainfall :inches Freq.

Rainfall Intensity 2.95 infhr

Discharge: 2.25 cfs

Upstream Flowby: ‘cfs

Tatal Inlet Q: 3.45 cfs

Gutter Hydraulics:

Slope: Street Roughness:

Cross-Slope: Spread (allowable):
Actual Spread:

Gutter Capacity: 1.47 cfs

Actual Depth: 0.26 ft

Actual Velocity: 2.02 fi/s

inlet Hydraulics:

Class: S (G - ongrade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4575.58
{ Combined:]
Type:
| U/S Curb Opening]
Length: fl Lt: 2575
Blockage E; 0.00%
[ D/S Grate:
Grate Eo: 0.28
Width Rf: 1.00
Length: Rs: 0.06
Blockage: (=3 31.89%
Vo: & Q caught: 1.10 cfs
Ept = Q flowby: 2.35 cfs

3731-2 (100)




INLET DESIGN CAL.CULATION

Desciiption:
Methodology:
Template by:
Last Revised:

Inlet Location:
1D No.:

Station:

tnlet Hydrology and Capacity Analysis
for City of Grand Junction Infet Types
UDFCD Rational Method {1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

George K. Cotton, PE
Carler & Burgess, inc.
29-Jun-05

Offset:

Inlet Hydrology:

Area Paved:
Area Unpaved:

Total Area:

Overland Length:
Channel Length:

Grate Elevation:
WS El @ Grale:

Intet Hydraulics:

Class: S
inlet Type: C
WSEL @ Grale: 4601.86
Combined:|
Type:
[ U/S Curb Opening:]
Length
Blockage:

D/S Grate:

Blockage:

Grate:
Width:
Length:

Vo:

Overland C (5-yr): .93
t= 1.40 minutes
. 16.7 minutes
One-hour Rainfall nches
Rainfall Intensity 2.95 in‘hr
Discharge: 2.36 cfs
Upsiream Flowby:
Total Inlet Q: 2.26 cfs
Gutter Hydraulics:
Slope:
Cross-Slope:
Gutter Capacily: 1.47 ofs
Actual Depth: 0.23 ft
Actual Veiocity: 1.83 {t/s

Street Roughnes

Spread (allowable
Actual Spread:

Channel Type::
4=

1r;_che‘:'k =

Freq.

(G - on grade or S - sag)
(G - grate, O - curb opening, C - combined)

0.93

.35.91 minutes
16.7 minutes

3731-3 (100)

E.

21.96
0.00%

0.32
1.00
0.07
36.11%

Q caught:
Q flowby:

0.85 cfs
1.51 cfs




INLET DESIGN CALCULATION
Descriplion: Inlet Hydrology and Capacily Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rationat Methad (1984}, and
FHWA "Drainage of Highway Pavemneants™ HEC No. 12

Template by: George K. Cottan, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-05

Inlet Location:
ID No.:
Station:
Offset:

Inlet Hydrotogy:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overiand C (5-y1): .

L= 2.25 minutes t,= 13.36 minutes

Grate Elevation::
WS El @ Grate:

| A 13.0 minutes Lo cheek = 13.6 minutes
One-hour Rainfall ches Freq.
Rainfall intensity 3.30 in/hr
Discharge: 1.41 cfs
Upstream Flowby: :’
Total Inlet Q:
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread: 937 it
Gutler Capacity: 1.47 cfs
Actual Depth: 0.19 ft
Actual Velocity: 1.61 fi/s

inlet Hydraulics:
Class: G (G- ongrade or S - sag)

Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.85
Combined:]
Type: :
| U/S Curb Opening;]
Length: Lt: 17.69
Blockage: & E: 0.00%
[ D/S Grate:|
Grate: Eo: 0.37
Width R 1.00
Length: Rs: 0.07
Biockage: E: 41.46%
Vo Q caught: 0.59 ¢fs
B = Q flowby: 0.83 cfs

37911 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrelogy and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Collon, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-05

Inlet Location:

1D No.:

Station: Grate Elevalion

Offset:

Inlet Hydrology:

Area Paved:

Area Unpaved:

Total Area: Comp: 0.83

Overland Length: Sover

Channel Length: H:

Overland C (5-yr): .83 Channel Type:
t= 1.35 minutes t,= 8.24 minutes
te- 9.6 minutes te cheek = 12.0 minutes

One-hour Rainfall
Rainfali Intensity

Freq.

Discharge: 1.27 cfs
Upstream Flowby:
Total Inlet Qi
Gutter Hydraulics:
Slope:
Cross-Slope:
Gutter Capacily: 1.47 cfs
Actual Depth: 020 ft
Actual Velocity: 1.68 fi/s
Intet Hydraulics:
Class: S (G - on grade or S - sag)

Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.86

Combined:]
Type:
{ _U/S Curb Opening:]
Length: ft Lt: 18.89
Blockage: E: 0.00%
| D/S Grate:|
Grate: 0: .35
Width: RE: 1.00
Length: Rs: 0.08
Blockage: E: 40.47%
Vo: Q caught: 0.67 cfs
Eou Q flowby: 0.98 cfs

3881-1 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and ,
FHWA "DOrainage of Highway Pavements® HEC No. 12

Template by: George K. Cotion, PE
Carter & Burgess, fnc.

Last Revised: 29-Jun-03

inlet Location:

One-hour Rainfall

iD No.:

Station: Grate Elevation::

Offset; WS El @ Grate:

inlet Hydrology:

Area Paved: Coaved

Area Unpaved: Corpar

Total Area: Ceorp

Overland Length: Sover

Channel Length: H

Overland C (5-yr): . Channei Type:
= 1.46 minutes L= 8.12 minutes
t.- 9.6 minutes be cheek = 12.0 minutes

aches Freq.

Rainfall Intensity 3.70 infhr
Discharge: 1.58 cfs
Upstream Flowby:
Total inlet Q: 2.06 cfs
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread: 10.79 1t
Gutter Capacity: 1.47 cfs
Actual Depth: .22 ft
Actual Velocity: 1.77 f/s

inlet Hydraulics:

Class: S {G -'on grade or § - sag)
Inlet Type: c {G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.80
Combined:]
Type:.

| /S Curb Opening

20.74
= 0.00%
| D/S Grate;|
Grate: - Eo: 0.33
Width: Rf: 1.00
Length: Rs: 0.07
Blockage E: 37.72%
Vo: fps Q caught: 0.78 cfs
Ew= 37.72% Q flowby: 1.28 cfs

3881-2 (100)



INLET DESIGN CALCULATION

Inlet

Description: Inlet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types
Methodology: UDFCD Rational Method {(1984), and
FHWA "Drainage of Highway Pavements” HEC No, 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc.

l.ast Revised: 29-Jun-05

Location:
1D No.:
Station:
Offsel;

Inlet Hydrology:

Area Paved:
Area Unpaved:;
Total Area:
Overland Length:
Channel Length:

Overland C (5-yr):

t{ =

.
One-hour Rainfall
Rainfail Intensity
Discharge:

Upstream Flowby:

Total Inlet Q:

Gutter Hydraulics:

Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:

Class: G
Inlet Type: C

Grate Elevation:::4806:03:
WS El @ Grate:  4606.18

0.93 Channel Type
1.79 minutes fi= .99 minutes
6.8 minules fe cheex 11.5 minutes
nches Freq.
410 in/hr
0.76 cfs

Street Roughness
Spread (aliowable): ;
Actual Spread:

13.00 cfs
015 ft
1.38 ftfs

(G - on grade or S - sag)
(G - grate, O - curb opening, C - combined)

WSEL @ Grate:  4606.18
Combined:|
Type:
{ _U/S Curb Opening:
Length: Lt: 13.66
Blockage: E: 0.00%
| D/S Grate:}
Grate: Eo: 0.45
Width: Rf: 1.00
Length: Rs: 0.09
Blockage: E: 49.95%
Voo Q caught: 0.38 cfs
En = Q flowby: 0.38 cfs

3911-1 (100)



INLET DESIGN CALCULATION

Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Iniet Types

Methodology: UDFCD Rational Method (1984}, and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc,

Last Revised. 23-Jun-05

Inlet Location:
iD No.:
Station:
Offset.

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overiand Length:
Channel Length:

Grate Elevation:
WS El @ Grate:

Overland C (5-yr); 0.9 Channel Type:
= 1.70 minutes t =
t. 6.8 minutes te oo =

One-hour Rainfall ches Freq.

Rainfall Intensity 4.10 infiwr

Discharge: 0.92 cfs

Upstream Flowby:

Total Inlet Q: 0.92 cfs

Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable}:
Actual Spread:

Gutter Capacity: 11.15 cfs

Actual Depth: 0.16 ft

Actual Velocity: 1.44 fi/s

inlet Hydraulics:

(G -~ on grade or S - sag)
(G - grate, O - curb opening, C - combined)

Class: G
infet Type: C
WSEL @ Grate:  4606.27
Combined:|

Type:
[ U/sS Curb Opening ]
Length: 3

Blockage:

0.83

5.09 minutes
11.5 minutes

Lt: 14.74
E: 0.00%
Eo: 0.43
Rf: 1.00
Rs: 0.08
E: 47.34%
G caught; 043 cfs
Q flowby: 0.48 cfs

3911-2 (100)




INLET DESIGN CALCULATION

Inlet

Description: frlet Hydrology and Capacity Analysis

for City of Grand Junction Infet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by:

George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-05

Location:
1D No.:
Station:
Offset:

Inlet Hydrology:

Gutter H

Inlet H

WSEL @ Grate:

Area Paved:
Area Unpaved:
Tolal Area:
Overtand Length:
Channel Length:

Overland C (5-yn):

tl =

tem
One-hour Rainfali
Rainfall intensity
Discharge:

Upstream Flowby:

Total Inlet Q:
ydraulics:
Slope:
Cross-Slope:

Gutter Capagity:
Actual Depth:
Actual Velocity:
ydraulics:

Class: S
inlet Type: C

Combined:]

Type:

4606.86

[

U/S Curb Opening:

Length:
Blockage:

D/S Grate:|

93 Channel Type::
3.07 minutes t =
7.2 minutes te cheak =
Freq.
4.03 infhr
1.61 cfs

Grate Elevation
WS El @ Grate:

1.61 cfs

Street Roughness:

Spread (atlowable

Actual Spread: :

13.00 cfs

0204

1.67 #fs

(G - on grade or S - sag)
{G - grate, O - curb opening, C - combined)

Grate:
Width:
Length:
Blockage:
Vo

Ew=

0.93

4.16 minutes
11.9 minutes

Lt; 18.70
E: 0.00%
o: 0.36
Rf: 1.00
Rs: 0.08
E: 40.78%
Q caught: 0.66 cfs
Q flowby: 0.95 cfs

3951-1 (100)




INLET DESIGN CALCULATION

Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

UDFCO Rational Method (1984), and

FHWA “Drainage of Highway Pavements” HEC No. 12
George K. Cotton, PE

Carter & Burgess, Inc.

Description:

Methodology:

Template by:

Last Revised: 29-Jun-05

Inlet Location;

ID No.:

Station: Grate Elevation

Offset. WS El @ Grate: .83

Intet Hydrology:

Area Paved: Coaves’

Area Unpaved: Copar:

Total Area: Ceome: 0.93
Overland Length: Sovert

Channel L.ength: H:

Overland C (5-yn): 0.93 Channel Type:
L= 1.17 minutes t= 20.10 minutes
t.- 141 minutes e choek = 14.1 minules

One-hour Rainfall

Freq.

Rainfall Intensity 319 in/hr

Discharge: 1.01 cfs

Upstream Flowby: :

Total Inlet Q:

Gutter Hydraulics:

Slope: Street Roughness:

Cross-Slope: Spread (allowable):
Actual Spread:

Gulter Capacity: 1.47 cfs

Actual Depth: 017 ft

Actual Velocity: 1.48 fifs

Inlet Hydraulics:

Class: S {G - on grade or S - sag)
Intet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.83
Combined:|
Type:

[ U/S Curb Opening:

Length: : 15.36
Blockage E: 0.00%
| D/S Grate
Grate Eo: 0.41
Width Rf: 1.00
tength: Rs: 0.10
Blockage E: 47.06%
Vo: Q caught: 0.47 cfs
E Q flowbhy: 0.53 cfs

3951-2 (100)



INLET DESIGN CALCULATION

Description:

Inlet Hydrofogy and Capacity Analysis
for City of Grand Junction Inlel Types
UDFCD Rationaf Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12
George K. Coflon, PE
Carter & Burgess, Inc.

Methodology:

Template by.

29-Jun-035

Last Revised:

Inlet Location:
1D No.:
Station:
Offset;

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:

Grate Elevation
WS El @ Grate:

Craved!
Copn:

Ceomp: .93
Sover:

H:

Channel Type:

Overland C (5-ye): 0.93
t= 1.14 minules t= 13.36 minutes
- 12.9 minutes te cnea = 12.9 minutes
One-hour Rainfall Freq.

Rainfall intensity 331 in/hr

Discharge: 1.75 cfs

Upstream Flowby:

Total intet Q: 1.75 cfs

Gutter Hydrautics:

Slope: Street Roughnes

Cross-Siope: Spread (allowable): :
Actual Spread:

Guller Capacity: 1.47 cfs

Actual Depth: 0.20 ft

Actual Velocity: 1.70 ft/s

Inlet Hydraulics:

Class: S (G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4600.02
Combined:|
Type:

| U/S Curb Opening:}

Length: ft Lt 18.38
Blockage: i E: 0.00%
[ DIS Grate:|
Grate: 0: 0.35
Width: Rf: 1.00
tength: Rs: 0.08
Blockage: E: 39.71%
Vo Q caught: 0.70 cfs
Ena = Q flowby: 1.06 cfs

1391-1 (100)



INLET DESIGN CALCULATION

Description:

Intet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

UBFCD Rational Method (1984), and

FHWA "Crrainage of Highway Pavements” HEC No. 12
George K. Cotten, PE

Carter & Burgess, Inc.

Methodolagy:

Tempfate by:

Last Revised: 28-Jun-05

Inlet Location:

iD No.:

Station: Grate Elevation

Offset;

Inlet Hydrology:

Area Paved: Cravea

Area Unpaved: Curpar

Total Area: Ceome

Overland Length: Seover

Channel Length: H:

Overland C (5-yr): . Channel Type:
t= 1.14 minutes = 13.38 minutes
{.- 12.9 minutes toohew & 2.9 minutes

One-hour Rainfall ‘inches Freq.

Rainfall Intensity

Discharge:

Upstream Flowby:

Total Inlet Q:
Gutter Hydraulics:

Slope:

Cross-Slope:

Gutter Capacity:

Actual Depth:

Actual Velocity:
Iniet Hydraulics:

3.31 infhr

1.75 cfs

Street Roughness:
Spread (allowable):
Actual Spread:

10.16 1t

1.47 cfs
0.20 ft
1.70 ft/s

Class: S (G - on grade or S - sag)
iniet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4599.94
Combined:]
Type:

[ UIs curb Opening:}

Length: ft Lt 19.38
Blockage : 0.00%
| D/S Grate:
Grate Eo: 0.35
Width 'Rf: 1.00
Length: Rs: 0.08
Blockage: E: 39.71%
Vo fps Q caught: 0.70 cfs
Q flowby: 1.06 c¢fs

1391-2 (100)



INLET DESIGN CALCULATION
Description, Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Catton, PE
Carler & Burgess, Inc.

Last Revised: 29-Jun-05

inlet Location:

1D No.:
Station:
Offset:

inlet Hydrology:
Area Paved:.
Area Unpaved:
Total Area:
QOverland Length:
Channel Length:
Overland C (5-yr):

Grate Elevation
WS El @ Grate:

0.93

t= 1.72 minutes f, = 3.43 minutes
f.- 5.1 minutes fo_check = 11.1 minutes
One-hour Rainfall Freq.
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics: .
Slope: Street Roughnes
Cross-Slope: Spread (allowable): &
Actual Spread: '
Gutter Capacity: 1.47 cfs
Actual Depth: 0.18 ft
Actual Velocity: 1.95 ftfs
Inlet Hydraulics:
Class: S (G -ongrade or S - sag)

inlet Type: cC (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.49

Combined:|
Type:
t  U/S Curb Opening:
Length: ft Lt 16.65
Blockage: : 0.00%
| D/S Grate:|
Grate: : 0: 0.39
Width: Rf: 1.00
Length: ft Rs: 0.09
Blockage: E: 44 42%
Vo: Q caught: 0.54 cfs
Q flowby: 0.68 cfs

1371-1 (100)



INLET DESIGN CALCULATION
Description: infet Hydrology and Capacity Analysis
for City of Grand Junction inlet Types
Methodology: UDFCD Rational Method {1984), and
FHWA "Drainage of Highway Pavements™ HEC No. 12
George K. Colton, PE
Carter & Burgess, Inc.
Last Revised: 29-jun-05

Template by:

Inlet Location:

10 No.:

Station Grate Elevation:;;

Offset; WS El @ Grate:

Inlet Hydrology:

Area Paved: 3

Area Unpaved: :

Total Area: Coome: 0.93

Overland Length: Sever

Channel Length: H:

Overland C (5-yr): 93 Channel Type:
t= 1.72 minutes L= 3.43 minutes
t.- 5.1 minutes te chea = 11.1 minutes

One-hour Rainfall inches  Freq.

Rainfall Intensity 4.38 in/hr

Discharge: 1.14 cfs

Upstream Flowby: cfs

Total Inlet Q: 1.14 cfs

Gutter Hydraulics:

Slope: Street Roughness:

Cross-Slope; Spread (allowable):
Actual Spread:

Gutter Capacity: 1.47 cfs

Actual Depth: 017 ft

Actual Velocity: 1.53 ft/s

Inlet Hydraulics:

Class: S (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4606.48
| Combined:]
Type:
| U/S Curb Opening
l.ength: Lt: 16.17
Blockage: E: 0.00%
I D/S Grate:
Grate: Eo: 0.40
Width: Rf: 1.00
l.ength: ft Rs: 0.09
Blockage: E: 45.36%
Vo: 2 fps Q caught: 0.52 cfs
Ent = Q flowby: 0.62 cfs

1371-2 (100)



INLET DESIGN CALCULATION

Iniet

Description: Inlet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types
Methodelogy: UBFCGD Rational Method (1984), and
FHWA “Drainage of Highway Pavements™ HEC No. 12
Template by: George K. Cotton, PE
Carter & Burgess, Inc.
Last Revised: 29-Jun-05

L.ocation:

1D No.:

Station: Grate Elevation:

Offset: WS El @ Grate:  4596.02

Inlet Hydrology:

Area Paved: Coave

Area Unpaved: Cuga

Total Area: C.onon

Overland Length: S

Channel Length: H

Overland C (5-yr): 0.93 Channel Typ
t= 1.72 minutes %, 28.24 minutes
L. minutes minutes

One-hour Rainfail
Rainfall intensity
Discharge:
Upstream Flowby:
Total Infet Q;

yr.

Gutter Hydraulics:

Inlet Hydraulics:

Slope:
Cross-Slope: :
Aclual Spread:

Gutter Capacity: 1.47 cfs
Actual Depth: 0.22 ft
Actual Velocity: 1.79 ft/s

Class: G {G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)

WSEL @ Grate:  4596.02

Combined:|
Type:
[ UW/S Curb Opening
{ ength: 21.02
Blockage: E: 0.00%
| D/S Grate
Grate: Eo; 0.33
Width: Rf: 1.00
Length Rs: 0.06
Blockage: E: 36.40%
Vo: Q caught: 0.77 cfs
E= 36.40% Q flowby: 1.35 cfs

1251-1 (160)



INLET DESIGN CAL CULATION
Description: {ntet Hydrology and Capaeily Analysis

for City of Grand Junction Inlet Types

Methadology: UDFCD Rational Method {1984), and
FHWA "Dralnage of Highway Pavements” HEC No. 12

Tempfate by: George K. Cotton, PE
Carter & Burgess, inc.

Last Revised: 29-Jun-05

Inlet Location:

iD No..
Station: Grate Elevation:;
Offset: WS El @ Grate;

Infet Hydrology:
Area Paved: Craved
Area Unpaved. Cupar:
Total Area: C o 0.93
Overland Length: over
Channel Length: H:
Overland C (5-yr): . Channel Type:

L= 1.72 minutes t= 28.31 minutes
L. 15.6 minutes Lhes = 15.6 minutes
One-hour Rainfall ches Freq.
Rainfall Intensity 3.05 infhr
Discharge: 2.35 cfs
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):
Actual Spread: 1134 1

Gutter Capacity: 1.47 cfs
Actual Depth: 0.23 ft
Actual Velocity: 1.83 ftfs

Inlet Hydraulics:

Class: G (G - on grade or S - sag)

Intet Type: C (G - grate, O - curh opening, C - combined)
WSEL @ Grate:  4596.03

{ Combined:|
Type:
| U/S Curb Opening:
Length: ft Lt 21.93
Blockage: E: 0.00%

D/S Grate:]

Eo: 0.32
Rf: 1.00
ft Rs: 0.05

E: 35.23%
fps Q caught: 0.83 cfs
Q flowby: 1.53 ¢fs

1251-2 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrelogy and Capacity Analysis

for City of Grand Junction {nlet Types

Methodology: UDFCD Rational Method (1384), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised; 29-Jun-05

inlet Location:

iD No.:
Station: Grale Elevation
Offset: WS El @ Grate:
Inlet Hydrology:
Area Paved:
Area Unpaved: .
Total Area; Ceome: 0.93
Overland Length:  Sgect
Channel Length: H
Overland C (5-yr): Channel Type:;
t, = s t= 38.89 minutes
t.- 17.2 minutes b ek = 17.2 minutes
One-hour Rainfal inches Freq.
Rainfall Intensity 2.91 in/hr
Discharge: 2.33 cfs
Upsiream Flowby: cfs
Total Inlet Q: 2.57 cfs
Gutter Hydraulics:
Slope: Street Roughnes
Cross-Slope: Spread (allowable):
Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 023 ¢t
Actual Velocity: 1.87 ft/s
tnlet Hydraulics:
Class: C (G - on grade or S - sag)
[niet Type: G (G - grate, O - curb opening, C - combined)
WSEL @ Grate;  4596.03
Combined:}
Type:
[ U/S Curb Opening:]
Length: Lt 2275
Blockage: : 0.00%
{ D/S Grate:
Grate: 0: 0.31
Width: Rf: 1.00
Length: Rs: 0.05
Blockage: E: 34.24%
Vo: Q caught; 0.88 cfs
E. Q flowby: 1.69 cfs

1121-1 (100)



INLET DESIGN CALCULATION

Infet Hydrology and Capacity Analysis
for City of Grand Junction Inlef Types
UDFCD Rational Method (1984), and

Description:

Methodology:

FHWA "Drainage of Highway Pavements” HEC No. 12

Template by. George K. Cotton, PE

Carter & Burgsss, Inc.

Last Revised: 29-Jun-05

Inlef Location:

ID No.:
Station: Grate Elevatio
Offset: WS El @ Grate:  4596.03
Infet Hydrology:
Area Paved: Coaved
Area Unpaved: Cupav
Total Area: Coomn
Overland Length: Sover
Channel Length: H
Overtand C (5-yr): 0.93 Channel Type :
L= 1.40 minutes t= 38.92 minutes
t- 17.2 minutes te check = 17.2 minutes
One-hour Rainfall -inches Freq.
Rainfall Intensity in/hr
Discharge: cfs
Upstream Flowby: ;
Total inlet Q:
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (allowable):
Actual Spread: 11.69 ft
Gutter Capacity: 1.47 cfs
Actual Depth: 0231t
Actual Velocity: 1.87 fi/s

Inlet Hydraulics:

Class: G (G - on grade or S - sag)
Intet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4596.03
[ Combined:|
Type:
{__U/S Curb Opening:|
Length: = 22.70
Blockage: 0.00%
| D/S Grate
Grate 0.31
Width 1.00
Length: 0.05
Blockage: E: 34.29%
Vo: 5 Q caught: 0.88 cfs
Ew= 34.29% Q flowby: 1.68 cis

1121-2 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 23-Jun-05

Inlet Location:

1D No.:
Station; Grate Elevation:
Offset: WS El @ Grate:
Inlet Hydrology:
Area Paved:
Area Unpaved: C
Total Area: Coomp: 0,93
Overland Length: ft Sover' :
Channel Length: 0.0 Tt H
Overland C (5-yr): .93 Channel Type:;
L= 1.46 minutes f = 11.53 minutes
t.- 12.6 minutes te ek = 12.6 minutes
One-hour Rainfall Freq.
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:
Gutter Hydraulics:
Slope: Street Roughnes
Cross-Slope: Spread (allowable
Actual Spread: 1348 1t
Gutter Capacity: 1.47 cfs
Actual Depth: 027 ft
Actual Velocity: 2.06 ftis
Inlet Hydraulics:
Class: S (G - on grade or S - sag)
Inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4593.66
Combined:|
Type:
[ U/sS Curb Opening:}
Length: Lt: 26.62
Blockage: E: 0.00%
| D/S Grate:|
Grate: ‘Eo: 0.27
Width: 1.00
Length: : 0.06
Blockage: £ 31.06%
Vo ps Q caught: 1.16 cfs
Q flowhy: 2.58 cfs

1081-1 (100)



INLET DESIGN CALCULATION
Description: inlel Hydrology and Capacity Analysis
for City of Grand Junction Infet Types
UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements™ HEC No. 12
George K. Cotton, PE
Carter & Burgess, Inc.
29-Jun-05

Methodology:
Template by:
Last Revised:

Inlet Location:A

D No.:

Station: Grate Elevation

Offset; WS El @ Grate: 4593.49

Inlet Hydrology:

Area Paved: Craved:

Area Unpaved: Chpar

Total Area: Coone:

Overland Length: Sover

Channel Length: : H:

Overtand C (5-yn): 0.93 Channel Type:
t= 1.40 minutes t = 11.53 minutes
f.- 12.6 minutes Ee ehoex 6 minutes

One-hour Rainfall ‘inches  Freq. {3 yr.

Rainfall intensity

Discharge:

Upstream Flowby:

Total Inlet Q:
Gutter Hydraulics:

Slope:

Cross-Slope:

Street Roughness:
Spread (allowable):
Actual Spread:

13.04 ft
1.47 cfs

Gutter Capacity:

Actual Depth:
Actual Velocity:

Inlet Hydraulics:

0.26 ft
2.01 fi/s

Class: S (G - on grade or S - sag)
inlet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate:  4593.49
Combined:]
Type:
{__U/S Curb Opening]
Length: ft Lt 2564
Blockage: £ 0.00%
[ D/S Grate:
Grate: Eo: 0.28
Width: Rf: 1.00
Length: Rs: 0.06
Blockage: E: 31.99%
Vo: Q caught; 1.09 cfs
Ew= 31.99% Q flowby: 2.33 c¢fs

1081-2 (100)



INLET DESIGN CALCULATION

Description:

Methodology:

Template by:

Last Revised:

Inlet Location:
iD No.:
Station:
Offset:

Inlet Hydrology:

Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length;

fnlet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types

UDFCD Rational Melhod (1984), and

FHWA "Drainage of Highway Pavements” HEC No. 12
George K. Cotton, PE
Carter & Burgess, Inc.

29-Jun-05

Overland C (5-yr):

h:

t.-

One-hour Rainfall
Rainfall Intensity
Discharge:

Upstream
Total Inlet

Gutter Hydraulics:

Slope:

Cross-Slope:

Flowby:
Q:

Gutter Capacity;
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

inlet Type:
WSEL @ Grate:

s
C
4593.65

Combined;

Type:

[ uiscu

rb Opening:-

Grate Flevation;
WS El @ Grale:

0.93 Channel Type::

1.37 minutes f =

11.5 minutes te chek =
Freq.

Street Roughness
Spread (allowable)

Aclual Spread:

1.47 cfs

0.20 ft

1.67 ftfs

{G - on grade or S - sag)
{G - grate, O - curb opening, C - combined)

Length:

Blockage:

D/s Grate:I

Grate:

Width:
Length:

Blockage:

Vo:
Encl =

4593.65

10.09 minutes
12 4_Aminutes

9.84 1t

18.70
0.00%
‘Eo: 0.36
RF: 1.00
Rs: 0.08
E: 40.78%
Q caughi; 0.66 cfs
Q flowby: 0.96 cfs

1001-1 (100)




INLET DESIGN CALCULATION
Description: Inlet Hydrofogy and Capacity Analysis

for City of Grand Junclion Inlet Types

Methodelogy: UDFCD Rational Method (1284), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cofton, PE
Carter & Burgess, Inc.

Last Revised: 29-Jun-05

Inlet Location:
ID No.:
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
GOverland C (5-yn):

Grate Elevation:’
WS El @ Grate:

4593.64

ti =
t. -
One-hour Rainfall

10.15 minutes
12 4_minutes

1.37 minutes t=
11.5 minutes e chee =

Rainfall intensity 3.46 infhr
Discharge: 1.58 cfs
Upstream Flowby: 0:00: cfs
Total Inlet Q: 1.58 cfs
Gutter Hydraulics:
Slope: Street Roughness
Cross-Slope: Spread (allowable)
Actual Spread 9.76 ft
Gutter Capacity: 1.47 cfs
Actual Depth: 0.20 &
Actual Velocity: 1.66 ft/s

Inlet Hydraulics:

Class: S (G - on grade or S - sag)
iniet Type: C (G - grate, O - curb opening, C - combined)
WSEL @ Grate: 4593.64
B Combined:|
Type:
[ Uss Curb Opening:}
Length: it 18.53
Blockage: [N 0.00%
1 D/S Grate
Grate: Eo: 0.36
Width: Rf: 1.00
Length: Rs: 0.08
Biockage: E: 41.06%
Vo: Q caught; 0.65 cfs
Ewm= 41.06% Q flowby: 0.93 cfs

1001-2 (100)



INLET DESIGN CALCULATION

Description: Inlet Hydrology and Capacity Analysis
for City of Grand Junction Inlet Types
Methodology: UDFCD Rational Method (1984}, and
FHWA "Drainage of Highway Pavements” HEC No. 12

Template by: George K, Cotlon, PE
Carter & Burgess, Inc.

Last Revised: 1-Jul-05

{nlet L.ocation:

1D No.:

Station:
Offset:

Inlet Hydrology:

Area Paved:
Area Unpaved;
Total Area:
Overland Length:
Channel Length:
Overland C (5-yr):

ti =

te-
Cne-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Intet Qi

1.44 minutes t,=
9.5 minutes fo cho ©
Freq.
3.71 in/hr
1.83 cfs

DP-172 (100)

. ‘ minutes
12.0 minutes




INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavemenls" HEC No. 12

Template by: George K. Cotton, PE
Carter & Burgess, Inc.

Last Revised: 1-Jul-05

Inlet Location;

ID No.:.

Station: Grate Elevation:

Offset: WS El @ Grate:

inlet Hydrology:

Area Paved:

Area Unpaved: :

Total Area: Ceomp: 0.93

Overland Length: Sover:

Channel Length: H:

Overland C (5-yr): Channel Type:
t= 1.37 minutes t,= 8.07 minutes
t- 9.4 minutes L check = 12.0 minutes

One-hour Rainfall inches  Freq. 00! yr.

Rainfall Intensity 3.72 inhr
Discharge: 1.83 cfs
Upstream Flowby:

Total Inlet Q: 1.83 cfs

DP-173 (100)



	PKWY 1
	#2 PKWY 2 YR HYDRO
	PKWY 2 YR HYDRO
	20240822162345101

	#3 PKWY



