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Riverside Parkway Gr^a »unction
East Section

I. LOCATION 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
loop 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 parallel 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 shall 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 north at 12 Street and then east again along D
Road to 29 Road. The typical section has two through !anes, 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 !anes, curb and gutter, and
sidewalk on each side. This roadway is completely within Mesa County. The on!y 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
Project Location Map East Section

SCALE:
1" ^ 3000'

STA. 399+83,81
END RfVERStOE PARKWAY

EAST SECTiON

g^myjiiisaMsiis^j

STA, 500+00
BEGIN RIVERSIDE PARKWAY
WEST SECTION

END RIVERSiDE PARKWAY~LQWER DOWNTOWN SECTION
\^ 8EGiN RIVERSIDE PARKWAY EAST SECTION BEGIN 29 ROAD

-2-



Riverside Parkway Gr^a <unctiP"
East Section

II. 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
Llgrani 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
fioodplaln. 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. Aeria! photography is overlain with the base file for reference.

In general, the topography along the Parkway alignment is quite fiat and the roadway profile
has been designed with a minimum 0.5% grade, which causes some undulation of the profile.
Roadway sub-basEns are also flat and drain to iniets located in sags. The typical section
includes curb and gutter and sidewalks along with a small landscaping barrier located
intermittentiy 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.
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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.

III. 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:

1. Minor Storm - 2-year storm.

2. Major Storm - 1 00-year storm.
3. Maximum gutter depth for the minor storm is 6".
4. Maximum gutter depth for the major storm is 12".
5. 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.
6. Minimum pipe diameter is 12".
7. All pipe is to be reinforced concrete.
8. Minimum pipe velocity is 2.5 fps.

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. Hydrotogic Criteria

The minor drainage system analyzed by this study is a result 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 caicuiation method used for onsite and offsite basins is the Rational Method.
The Rational Formula is:

Q=CIA

Q = storm runoff in CFS;
C = runoff coefficient based on surface impermeability;
I = 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-1 a. This figure is included in the Appendix A of this report for reference.

The Time of Concentration, Tc , is the sum of overland flow (To) and shallow concentrated flow

(Ts):

Tn=1.8M.1-C)L°-5
^3T

Where: C = Rational method runoffcoeffident
L = Length of the flow plane in feet (300 feet maximum); and
S == Average percent slope of the overland plane.

T.= L

60V
Where: L = Length offlowline 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 hydro!ogic 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
iniet 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 gutter section aigorithm 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 outfafl 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 Enlets 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 IDI 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 T x 3' concrete box culverts are proposed for the Water Quality Pond and outfall.
Drainage extends north to 27 1/z 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. Ail
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 runofffrom 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. Runofffrom the Odeiburg eventually drains
into the Colorado River.

The Odelburg Drain is located Just south of C-1/2 Road. Offsite basin OS-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 1 00-year flood in the Coiorado 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 29 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 outfall design information is listed for all major drainage
outfalls in Table 1.

TABLE 1
Cross Culvert Outfall Summary

DESIGN
POINT

175

176

177

178

179

180

ROADWAY
STATION

Humpyard
Drain

324+30

Indian Wash
340+59

Indian Wash
Access

Driveway to
28 Rd

State Home
Drain

354+00

No Name
Drain

390+60

Odelburg
Drain

109+80

DESIGN
FLOW
(CFS)

107

1030

1030

7

12

47

STRUCTURE
(SIZE, TYPE)

2- x 6' CBC

20'x8' CBC

2-10'x8'CBC

24" RCP

24" RCP

36"RCP

END TREATMENT

CONNECT TO
EXISTING PIPE
WITH 12'x4'JUNCTION
BOX

W/HEADWALLS &
WiNGWALLS
RiPRAP AT OUTLET

W/HEADWALLS &
W8NGWALLS
RfPRAP AT OUTLET

EXISTING DiTCH TO BE
DRAtNED AND FILLED
PUT IN NEW PIPELINE

REPLACE EXISTING
CMP WITH RCP

NEW CULVERT
W/RiPRAP SLOPE
PROTECTION

LENGTH
J[EIL

124

75

32

725

146

115

REFERENCE

CESP-Bash 14
Drainage District Facility

FEMA FIS pius LOCAL
FLOWS

Match Existing Channel

FEMA FIS p!us LOCAL
FLOWS

Match Existing Channel

Drainage District Facility
Verify irrigation & storm

flows

29 Rd Drainage Report,
June 1998

Hydrograph from DP 22-C

29 Rd Drainage Report,
June 1998

Hydrograph from DP 21-B

ALLOWABLE
HW ELEV.

4588.4

4595.3

4595.0

4593.12
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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 071
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 F!S 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 Study. 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 additions! 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 additions! 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 soils 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 hydrauiics.
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 outfail locations of the proposed concrete box culverts.
A Dso 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 wil! 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 15" 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 Concept

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.

-9-
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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

• MC075
• MC072
• MC070
• MC060
• MC050
• MC045
• MC041

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
dosed 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 iateral 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 to a
volumetric quantity by the following two conversion factors:

• 1 share is equal to 4.48 gallons per minute.
• 1 gallon 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 Irrigation 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 laterais 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 MC075. Flow, based on the number of shares, is 62 cfs.
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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.

HEADGATE

MC072
MC070
MC060
MC050
MC045

Irrigation
SHARE FLOW

2.62
2.16
1.68
0.45
1.45

TABLE 2
Headgate Flow Rate

GVfC FLOW

2.10
2.61
2.16
2.00
1.80

Summary
DESIGN FLOW

2.62
2.61
2.16
2.00
1.80

Irrigation laterals were analyzed using the Hydraulic Program EPANet. EPANet computes
hydraulic grade lines for pipes under high-pressure and iow-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 En existing ditches.

C. Irrigation Lateral Summary

LATERALNO: 75

DESCRIPTION: Flow from MC075 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 Irrigation 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: MC075 TAKEOUT SECTION}.
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FIGURE 2
MC075 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 dose to 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 iocation.

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 Mutua! Irrigation Company has
indicated that the system has adequate pressure.

LATERALNO: 72

DESCRIPTION: Flow 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. Ail 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 MC072, 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
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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

348+51.47

349+64.65

352+33.48

357+30.92

359+18.07

OWNER

Regional
Center

Regional
Center

Regional
Center

Regional
Center

Regional
Center

SHARES

262

262

2G2

262

262

EXISTING

Access Box

Concrete Air
Vent

Access Box

Access Box

Access Box

PROPOSED

Irr. Access Box

2" Air Vent

Irr. Access Box

2" Air Vent

Irr. Access Box

DESCRIPTION

Irr. access box is 7'x4' and

provides a place for pump to draw
water from.

Provides access to system

Redirects flow to the west.

LATERALNO: 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 1A 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. !t 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.
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Riverside Parkway Gr^ <unction
East Section

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

TABLE 4
Lateral 70- Summary

STATION

354+84.79

356+89.76

358+86.43

360+51.07

363+12.28

361+31.50

367+30.30

OWNER

Carter LLC

Carter LLC

Farley

Fartey

Cardin

Cardin

398 & 399
Evergreen

SHARES

8

8

4

4

1

1

20

EXISTING

6" Slide Gate Off
of Concrete

Ditch

Assume 6" Slide
Gate

Assume 6" Slide
Gate

Assume 6" Slide
Gate

Sump for Pump

Slide Gate

Slide Gate

PROPOSED

Irr. Diversion Box
w/6"access to
existing pipe.

Irr. Diversion Box

Irr. Diversion Box

irr. Access Box

(rr. Access Box

Need to Add Irr.
Diversion Box

Irr. Diversion Box

DESCRIPTION

Irr. Diversion Box wiil divert flow south to
Carter LLC and allow flow to enter

existing concrete ditch to the west for
Cooper & Tucker. Dry Well Drain

proposed.

At present, feeds a disconnected pump
set, but may be used in future.

Existing gate plugged field inspection.

Reset Pump

Reset Pump

Add To Plans

Allows flow to be diverted south to 4"
diameter sump. Feeds Pine Estates.

LATERALNO: 60

DESCRIPTION: Flow from Headgate 60 encompasses 168 shares. Row is conveyed in a
southeriy 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 ditch conveyance into a pipeline.
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Riverside Parkway Gj^a Junction
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Table 5 summarizes the existing and proposed components of Lateral 60.

TABLE 5
Lateral 60- Summary

STATION

377+37.48

380+53.79

383+95.00

385+54.34

386+30.00

387+17.74

OWNER

White Willow
Subdivision

Skyler
Subdivision

Jenson

Jenson

Poweii

Poweli

SHARES

10

25

14

3

EXISTING

Irr. Diversion Box
w/10" pipe

diversion south.
Excess water is

wasted west along
earth ditch.

4" Stide Gate

Siphon Irrigation

Siphon jrrigation

Pump set

Concrete
pan/sump

PROPOSED

trr. Diversion Box w/
10" access to

existing pipe. 12"
outfaii to the west for

waste.

Irr. Diversion Box

Turnout Section

Turnout Section

Irr. Access Box

Irr. Diversion Box

DESCRIPTION

Proposed earth ditch to tie
into existing waste ditch.

Connect existing 4° pipe
that feeds sump for pump.

May replace with Irr.
Diversion Box so Owner

has greater control of
diversion to gated pipe.

<SeeNote1)

May replace with Irr.
Diversion Box so Owner

has greater contra! of
diversion to gated pipe.

(See Note 2)

Reset Pump: Owner can
pump from Irr. Access Box

Flow is diverted south to 6"
gated pipe. Remaining flow

is diverted west.

Note I: Owner w!H connect to 10" gated irrigation pipe (320 L.F.) to be furnished as part of r/w negotiation.
Note 2: Owner will connect to 8" gated irrigation pipe (130 L.F.) to be furnished as part ofr/w negotiation.

LATERALNO: 50-S & 50-W

DESCRIPTION: Flow from Headgate 50 encompasses 44 shares. Flow is conveyed in a
southerly direction within an earth-lined ditch to Station 393+22.27 , where flow is split
between southerly and westerly conveyance.
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Table 6 summarizes the existing and proposed components of Lateral 50.

TABLE 6
Lateral 50- Summary

STATION

143+28.86

138+05.83 =
393+22.27

Latera) 50-S

134+75.06

125+41.78
Lateral 50.W

390+59.41

390+04.17

388+56.94

388+06.80

OWNER

Berry

Grillos

Johnson

Ijams

Rodriguez

SHARES

44

9

18

2

1

1

0

EXISTING

Ditch

Diversion plate

Diversion plate

Ditch

Irr. Diversion
Structure feeds
Ditch (12" Pipe)

frr. Diversion
Structure

Irr. Access Box

Ditch

PROPOSED

15" Headwall w/
Trash Guard. Begin

pipe conveyance

Irr. Diversion Box

Irr. Diversion Box

Lateral Outfall w/ Dry
Well Drain

Irr. Diversion Box

Irr. Diversion Box

Irr. Access Box

Yard Tap

DESCRIPTION

Existing conveyance is
earth ditch. Proposed will

be to have ditch flow
transition to pipe flow.

irr. Diversion Box will
Divert flow west (50-W)

aidspylh{50-S).

Divert flow from Irr.
Diversion Box to field. At

Stations 131+75.58 &
128+33.S7,12"x8"Tees&
8" End Cap Plug for future

use.

Flow will transition from
pipe conveyance to ditch

conveyance.

Flow is diverted into a 12'
PVC SDR 26

(Approximately 160 L.F.)
Wili connect to existing

ditch.

Flow is diverted south and
west. Also placed

approximately 4 yard taps
to water.

Reset pump.

Tree Watering

LATERALNO: 45

DESCRIPTION: Flow from Headgate 45 encompasses 149 shares. Flow is conveyed in a
southeriy direction within an earth lined ditch to Station 144+99.33, where flow transitions from
ditch flow to pipe flow.
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Table 7 summarizes the existing and proposed components of Latera! 45.

TABLE 7

STATION

144+94.26
143+52.85
142+74.45
139+52.00

124+73.5

124+59.48

118+92.50

OWNER

Stephens
Oakes
Oakes

Feuerborn

Lateral 45- Summary
SHARES

93

50

50

EXISTING

Irr. Access Box

Ditch Inlet
Irr. Access Box

Irr. Access Box

Irr. Diversion

Irr. Diversion Box

PROPOSED

Irr. Access Box
Small Area fnlet
Irr. Access Box
Irr. Access Box

!rr. Diversion Box

!rr. Diversion Box

Connect to existing
diversion box

DESCRIPTION

Intake ditch runoff
Reset pump
Pump outlet

Divert 43 shares west and
50 shares south.

Divert 50 shares cross 29
road. Aiso provide waste

runoff.

LATERALNO: 40

DESCRIPTION: Flow along MC040 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 to 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 wif! be reset to the new pipe location.
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Riverside Parkway Gr|na lunction
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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 pianks 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 alfa!fa valve will 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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1. Stormwater Manaciement Manual: City of Grand Junction/Mesa County; May,1996.
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4. Grand Valley Stormwater Management Master Plan; Grand Junction Drainage
District, Mesa County, City of Grand Junction; Dec. 1998 (Updated May 2000).

5. Combined Sewer Separation & Stormwater Management Master Plan; City of Grand
Junction; Dec. 1998 (Updated May 2001).

6. Final Dramacie Report for the Grand Mesa Center: G.R. Williams Engineering, Inc.;
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7. Final Dramacfe Report for the Rimrock Marketplace, Grand Junction, Colorado;
Roiland Engineering, Inc.; Jan. 15, 2002 (Rev. May 9, 2002).

8. Final Dramaoe Report (for the) Charlene Giebier Community ice Facility, 2515 River
Road: Blythe Design & Co.; Aug.2003.

9. Flood insurance Study, City of Grand Junction. Colorado: Federal Emergency
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10. Preliminary Drainaoe Report and Plan and Hydraulics Study for 29 Road; Leigh,
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11. Ana//s/s of the Maonitude and Frecfuency of Floods in Colorado: Water Resrouces
investigation Report 99-4190, United States Geological Survey, 2000.
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Appendix A

Hydrologic Computation Summary
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INLET DESIGN CALCULATION
Descriptjori: }n[et Hydrology and Capacity Analysis

for City of Grand Junction Infet Types

Methodology: UOFCD 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-OS

Inlet Location:
ID No.:

Station:
Offset:

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

tj =

tc=

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

3i|| Grate Elevation:
WS El @ Grate:

Ac
0.53 Ac

0.93 Channel
1.61 minutes

12.9 minutes t<

inches Freq
0.84 in/hr
0.41 cfs

0.41 cfs

^^m
0.00

'paVtd-

'unpav-

'comp-

'over-

H:
Type:

t(

; check

0.93

12.50 minutes
12.9 minutes

DP-100(2)



INLET DESIGN CALCULATION
Description: Inlet Hycirology 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

Carters Burgess, Inc.

Last Revised: 1 -Jul-05

tnlet Location:
ID No.:

Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total. Area:

Overland Length:
Channel Length:
OverlandC.(5-yr):

t,=

t.=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby;
Total Inlei Q:

Grate Elevation:
WS El @ Grate:

0.53 Ac

0.00

'paved-

rtmpav

'cwnp-

'ww

H:
0.93 Channel Type:
1.96 minutes

12.9 minutes

inches
0.84 in/hr
0.41 cfs

0.41 cfs

t>=

•c check

Freq.

0.93

il
12.22 minutes

12.9 minutes

DP-101.(2)



INLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity Analysis

for City of Grand Junction tnlet Types

Methodology: UDFCD Rational Method (1984), and
FHWA "Drainageof HighwayPavements" HEC.No. 12

Template by; George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

ti=

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

Infet Type:
WSEL @ Grate:

Grate Elevation:
WS El @ Grate: 4590.64

Ac
Ift

0.23

M—ft
0.93

1.59

5.9

Channel Type:||iiiiii|

1.07

0.23

0.23

tt=

;_chwk

Freq.

minutes
minutes

inches
in/hr
cfs
cfs
cfs

Street Roughness:iiir
Spread (allowable): ||

Actual Spread:

4.26 minutes

11.3 minutes

4.74ft
1.47 cfs

0.09ft
1.02 ft/s

G
c

4590.64

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!

.Type:
U/S Curb Opening:]

Length:
Blockage: |ii|ii|W£|

D/S Grate: I
Grate:
Width:

Length:
Blockage:

Vo:
En^ = 68.85%

Lt:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

8.25

0.00%

0.64

1.00

0.14

68.85%
0.16

0.07

cfs
cfs

211-1 (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

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

last Revised: 30-Jun-OS

Inlet Location:
!D No.:

Station:
Offset:

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

t,=

tc=

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

Gutter Hydraulics:
Slope: |
Cross-Slope: |

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet HydrauUcs:
Class: G

Inlet Type: C
WSEL (% Grate: 4590.66

Grate Elevation:
WS Et @, Grate: 4590.66

. Ac

\ Ac
Ac
ft
ft

0.32

0.93
1.59

5.9

1.07

0.32

0.32

'ifipav

C,^,: 0.93

Channel Type:
minutes t< = 4.26 minutes

tc_ched<== 11.3 minutes

Freq.

minutes
inches
in/hr
cfs
cfs
cfs

Street Roughness:^^^B
Spread (allowable):

Actuai Spread: 5.37 ft
1.47 cfs

0.11 ft
1.11 ft/s

(G " on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening: I
Length:

Biockage:
D/S Grate:)

Grate:
Width:

Length:
Blockage:

Vo:
•net 63.46%

Lt:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

9.48

0.00%

0.58

1.00

0.12

63.46%
0.20 cfs

0.12 cfs

211-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology. and Capacity Analysis

for City of Grand Junction Inlet Types

Melhodology: UOFCD Rationaf Method (1 984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-OS

iiiiii

Inlet Location:
ID No.:

Station:
Offset: m

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

Grate Elevation:
WS El <% Grate: 4590.62

0.10

t.=

One-hour Rainfall
Rainfall Intensity
Discharge;
Upstream Ffowby:
Total Inlet Q:

Gutter. Hydraulics:
Slope: -
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

tnlet HydrauUcs:
Class: G

InletType: C
WSEL @ Grate: 4590.62

0.93

1.59

5.9

Ac
Ac
Ac
ft
ft

'pavtd' :SS<SKSt^.

'uyav- :W:

'comp' 0.93

1.07

0.10

0.10

Channel Type:
minutes ti =

minutes tc check

inches Freq.

in/hr
cfs
cfs
cfs

4.26 minutes
11.3 minutes

VvK-f

(G
(G

Street Roughness:
Spread (allowable):

Actual Spread; 3.47 ft
1.47 cfs

0.07ft
0.83 ft/s

on grade or S - sag)

grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
D/S Grate: I

Grate:
Width:

Length:
Blockage:

Vo;
EM = 82.16%

Lt: 5.82
E: 0.00%

|Eo: 0.78
Rf: 1.00
Rs: 0.19

E: 82.16%
Q caught:
Q flowby:

0.08 cfs

0.02 cfs

221-1 (2)



INLET DESIGN CALCULATION
Description: (nlet 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-OS

'•SfKS-i

Inlet Location:
ID No.:

Station:
Offset:

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

tl=

t<==

One-hour Rainfall
Rainfall Intensity
Discharge;
Upstream Flowby:
Total InletQ:

Gutter Hydraulics:
Slope:
Cross-SIope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

fnlet Hydraulics:
Class: G

Iniet Type: C
WSEL @ Grate: 4590.63

Grate Elevation:
WS El @ Grate: 4590.63

0.15 Ac

Ift

0.93

1.40 minutes

6.5 minutes

inches
1.05 in/hr
0.15 cfs

0.15 cfs

^pavtd'- liliiiiliiii
'unpav ^^f^gsSsS^^i

C<^: 0.93

Channel Type:i|ilii||||
ti = 5.09 minutes

t< .check= 11.4 minutesLc,.check

Freq.

Street Roughness: H
Spread (allowable): H

Actual Spread: 4.00ft
1.47 cfs

0.08 ft
0.91 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage;

Vo:
•nef 76.21%

Lt:
E:

|Eo:
Rf:
Rs:
E:

6.82

0.00%

0.71

1.00

0.17

76.21%
Q caught:
Q flowby:

0.11 cfs
0.03 cfs

221-2 (2)



INLET DESIGN CALCULATION
Description: Infet Hydrology and Capacity Anaiysis

for City of Grand Junction

Methodology: UDFCD Rationat Method (1 984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carter. & Burgess, Inc.

Last Revised: 30-Jim-05

Inlet Location:
ID No.:

Station: Grate Elevation:
Offset: WS E) @ Grate: 4573.56

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

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet HydrauUcs:
Class: G

fnletType: C
WSEL @ Grate: 4573.56

Cp^: jiiiiiiiii
Ac

0.34 Ac C^. 0.93

0.93 Channel Type:
1.52 minutes ti= 14.32 minutes

13.2 minutes tc_<he<A= 13.2 minutes

inches Freq.

0.83 in/hr
0.26 cfs

0.26 cfs

Street Roughness:|^^^B
Spread (allowable) ft

Actual Spread: 4.99 ft
1.47 cfs
0.10 ft
1.06 ft/s

(G - on grade or S"sag)
(G - grate, 0 - curb opening. C - combined)

56
Combined:!

Type:
U/S Curb Opening:)

Length:
Biockage:
D/S Grate:!

Grate:
Width:

Length:
Blockage:

Vo:
E^, = 66.67%

Lt:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

8.73

0.00%

0.62

1.00

0.13

66.67%
0.17 cfs
0.09 cfs

2561-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrologyand Capacity Analysis

for City of Grand Junction

Methodology: UDFC&RationalMethod (1984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carter. & Burgess. Inc.

Last Revised: 30-Jun-OS

Inlet Location:

Station:
Offset:

Inlet Kydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (5"yr):

^
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total tnlet Q:

Gutter Hydrautics:
Slope:
Cross-Siope:

Gutter Capacity:
Actual Depth;
Actual Veiocity:

Inlet Hydraulics:
Class:

Infet Type;
WSEL(% Grate: 4573.65

Grate Elevation:!
WS El @ Grate: 4573.65

0.79 Ac

0.93

'pavtd- v^wSSSwSSS'S^{

'unpav ^SSiSS&SwsSSSSsSSSi

C,^: 0.93

Channel Type:
1.65 minutes
13.2 minutes

inches
0.83 in/hr
0.61 cfs

0.61 cfs

t.=

tlc_dwch

Freq.

14.07 minutes
13.2 minutes

Street Roughness:
Spread (allowable) ft

Actual Spread: 6.84 ft

G
c

1.47 cfs

0.14ft
1.31 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length: ft

Blockage:
D/S Grate:!

Grate:
Width:

Blockage:
Vo:
E,,ei= 53.29%

Length:

Lt:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

12.43
0.00%

0.48

1.00

0.09
53.29%

0.33

0.28

cfs
cfs

2561-2 (2)



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

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

ti=

t<=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Grate Elevation:
WS £1 @ Grate: 4575.22

Ac

0.47 Ac

'paved'

•unpav-

'comp-

'ovw-

H:
0.93 Channel Type:
1.48 minutes
10.1 minutes

inches
0.92 in/hr
0.40 cfs

0.40 cfs

^
Freq.

0.93

8.64 minutes

12.1 minutes

Gutter Capacity:
Actual Depth:
Actual Velocity:

Intet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4575.22

Street Roughness:
Spread (allowable):

Actual Spread: 5.84 ft
1.47 cfs
0.12 ft
1.17 ft/s

(G " on grade or S- sag)
(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage; U
D/S Grate:!

Grate:
Width:

Length;
Blockage:

Vo:

Lt:
E:

lEo:
Rf:
Rs:
E:

10.42

0.00%

0.55

1.00

0.14

60.99%

60.99%
Q caught:
Q flowby:

0.24 cfs

0.16 cfs

2651-1 (2)



INLET DESIGN CALCULATION
Description: Intel Hydrology and Capacity Analysis

for City of Grand Junction

Methodology: UDFCD Rational Method (1 984), and

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

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-OS

inlet Location:
ID No.:

Station:
Offset:

tnlet 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 Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

Inlet Type;
WSEL(% Grate:

Grate Elevation:^M^iOi
WS El @ Grate: 4575.23

1.14 Ac
Ift

'paved

0.60

CcoiT^ 0.60

Channel Type:
4.71 minutes
12.1 minutes

inches
0.86 in/hr
0.58 cfs

0.58 cfs

tt

t'e ctiedc

Pre q.

8.50 minutes

12.1 minutes

Street Roughness:
Spread (allowable):^^BBft

Actual Spread: 6.73 ft

s
c

4575.23

1.47cfs
0.13 ft
1.29ft/s

(G - on grade or S- sag)
(G - grate, 0 - curb opening, C combined)

Combined:!
Type:

U/S Curb Opening:)
Length;

Blockage: M
D/S Grate:!

Grate:
Width:

Length:
Blockage:

Vo:
E^= 55.10%

E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

12.21
0.00%

0.49

1.00

0.12

55.10%
0.32 cfs

0.26 cfs

2651-2 (2)



INLET DESIGN CALCULATION
Description: Iniet Hydrologyand Capacity Analysis

for City of Grand Junction Inlet Types

Methodoiogy: 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:

InletHydrology:
Area Paved: I
Area Unpaved: |
Total Area:
Ovecland Length: |
Channel Length: |
Overland C (5-yr):

tj —

tc=

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

Gutter Hydrautics:
Slope: |
Cross-Slope: |

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class: S

Intet Type: C
WSEL @ Grate: 4575.39

Grate E!evation:fWB
WS E! @ Grate: 4575.39

0.61 Ac

0.93

'paved

•unpav-

C,^: 0.93

Channel Type:

lc_check

Freq.

13.48 minutes
13.0 minutes

1.48 minutes t,

13.0 minutes tc

inches
0.83 En/hr
0.47 cfs

0.47 cfs

Street Roughness:ii
Spread (allowable):

Actual Spread: 6.22 ft
1.47cfs
0.12ft
1.22ft/s

(G - on grade or S - sag)
(G - grate. 0 - curb opening, C - combined)

Combined:!

U/S Curb Opening:
Length:

Blockage:
D/S Grate:|

Grate:

Width: I
Length: I

Blockage: |
Vo: \

•net 58.36%

Lt:
E:

|Eo:
Rf:
Rs:
E:

11.18
0.00%

0.52

1.00

0.13

58.36%
Q caught:
Q flowby:

0.28 cfs

0.20 cfs

2741-1 (2)



INLET DESIGN CALCULATION
Description: ln!et Hydrology. and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1 984), and
FHWA "Drainage of Highway Pavements" . HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 30-Jun-OS

In let ILocation:
ID No.:

Station:
Offset:

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

t.=

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4575.43

_Combined:]
Type:

U/S Curb Opening;
Length;

Blockage:
D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:

•net

Grate Elevation:
WS El @ Grate: 4575.43

Ac Cp^d:

1.60 Ac C^: 0.59

0.59 Channel Type:
4.41 minutes ti= 13.45 minutes

13.0 minutes tccheck= 13.0 minutes

inches Freq.

0.83 in/hr
0.79 cfs

0.79 cfs

Street Roughness:^^Uii
Spread (allowable):i|ii|ii||ft

Actual Spread: 7.54 ft
1.47 cfs
0.15 ft
1.39 ft/s

(G " on grade or S - sag)

(G - grate. 0 - curb opening, C - combined)

Lf: 13.87
& 0.00%

0.45

Rf: 1.00
Rs: 0.11

E: 50.56%

50.56%
Q caught: 0.40 cfs
Q ffowby: 0.39 cfs

2741-2 (2)



INLET DESIGN CALCULATION
Description; Inlet Hydrology and Capacity Anafysjs

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: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

li=

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class: S

Inlet Type: C
WSEL @. Grate: 4575.53

Grate Elevation:
WS El (% Grate: 4575.53

ftffig^S;

UiiAc
ill Ac
0.91 Ac

Ift
il ft

rpave<f'

'mpav • i:?-%:$:S:£?:%:ft:33

0.93

'conp'

QOVW'-

H:
Channel Type:

li
0.93

mw

2.72 minutes

15.6 minutes

inches
0.77 in/hr
0.65 cfs

iliiiilcfo
0.65 cfs

tt=

tc_check

Freq.

25.77 minutes
15.6 minutes

9
3.53 ft

Street Roughness:^
IUJ Spread (allowable): i|

Actual Spread:
1.66 cfs

0.21 ft
1.75 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:)

_lYpe;
U/S Curb Opening:)

Length:
Blockage:

D/S Grate:|
Grate:
Width:

Length:
Blockage:

Vo:
E^= 81.54%

Lt:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q fiowby:

0

81

6.62

.00%

0.77

1.00

0.19

.54%

0.53

0.12

cfs
cfs

2831-1 (2)



INLET DESIGN CALCULATION
Description: tnlet Kydrologyand Capacity Anatysls

for City of Grand Junction tnlet Types

Methodology; UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Tempfate.by: George K. Cotton, PE

Carters Burgess, inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station: Grate Elevation:
Offset: WSE!@ Grate: 4576.44

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

'<

tc=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
TotaNnletQ:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

tnlet Type: C
WSEL@ Grate: 4576.44

I_Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
I D/S Grate:]

Grate:
Width:

Length:
Blockage:

Vo:
E-nel

Ac Cp^d:

Ac C^,:

1.60 Ac Ccon,p: 0.59

0.59 Channel Type:
2.31 minutes t,= 19.67 minutes

13.9 minutes l;chw!(:= 13.9 minutes

11111111111 inches Freq.
0.81 in/hr
0.76 cfs

0.91 cfs

Street Roughness:
Spread (allowable): ft

Actual Spread: 4.00 ft
9.20 cfs

0.24 ft
1.90 ft/s

(G " on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Lt; 7.62
E: 0.00%

c:::::__
0.54

Rf: 1.00
Rs: 0.17

E: 61.43%

61.43%
Q caught: 0.56 cfs
Q flowby: 0.35 cfs

2831-2 (2)



'paved-

INLET DESIGN CAf-CULATON
Description: Intel Hydrology and Capacity Analysis

for City of. Grand Junction Inlet Types

Methodology: UDFCD Rationat Method (1 984), 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 El @ Grate: 4581.64

Inlet Hydrology:
Area Paved:
Area Unpaved: Ac
Total Area: 0.37 Ac
Overland Length: I ft
Channel Length: H:
Overland C (5-yr); 0.93 Channel Type:

ti = 1.40 minutes ft =

tc= 8.9 minutes tc_d,eck=

One-hour Rainfall inches Freq.

Rainfall Intensity 0.96 in/hr
Discharge: 0.33 cfs
Upstream Flowby: cfs
Total Inlet Q: 0.33 cfs

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

Actual Spread:
1.35 cfs

0.11 ft
1.10 ft/s

'unpav- ^^SgSS?ff^SyS^

conp-

rowr-

0.93

7.52 minutes

11.9 minutes

5.60ft
Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

Inlef Type: C
WSEL @ Grate: 4581.64

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
D/S Grate: I

G^Q'-

Width:
Length:

Blockage:
Vo:
£„(= 61.65%

Lt:
E:

Eo:
Rf:
Rs:
E:
Q caught;
Q flowby:

9.89

0.00%

0.56

1.00

0.12

61.65%
0.20 cfs

0.13 cfs

2901-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Iniet Types

Methodology: UDFCD. Rational Method (1 984), and
FHWA"Drainageof Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

t(

^
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Intet Q:

Gutter Hydraulics:
Slope;
Cross-Siope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4589.76

Grate Elevation:;
WS El (% Grate: 4589.76

Ac
0.62 Ac

0.93

''pswvt'- liiiiiiiElliliy
^^S^@SsSS^£§

t^^'- liiiiiiiil
C,^: 0.93

Channel Type:
tt :=! 20.62 minutes

tc check = 14.3 minutes

Preq-

1.68 minutes

14.3 minutes

inches
0.80 in/hr
0.46 cfs

0.48 cfs

Street Roughness:iiiKiSI
Spread (allowable):

Actual Spread: 6.26 ft
1.47cfs
0.13 ft
1.23 ft/s

(G " on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening: I
Length:

Blockage:
D/S Grate:!

Grate:
Width:

Length:
Blockage:

Vo:
E^= 58.07%

Lt:
E:

Eo:

Rf:
Rs:
E:
Q caught:
Q flowby:

11.26
0.00%

0.52

1.00

0.13

58.07%
0.28

0.20
cfs
cfs

2951-1 (2)



INLET DESIGN CALCULATtON
Description: tnlet Hydrologyand Capacity Analysis

for City of Grand Junction Intel Types

Methodoiogy: UDFCD Rational Method (1984), and

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

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised; 30-Jun-OS

Inlet Location:
ID No.:

Station: Grate Elevation: i
Offset: WS El @ Grate: 4583.99

Inlet Hydrology:
Area Paved: Cpaved:

Area Unpaved:
Total Area: 1.47 Ac C,^; 0.83

Overland Length: ft Sw^: liiiiWi
Channel Length: H:|
Overland C (5-yr): 0.83 Channel Type:

tf= 2.18 minutes t(= 24.69 minutes

t<= 14.9 minutes ^_^= 14.9 minutes

One-hour Rainfall inches Freq. ||||||||||yr.
Rainfall Intensity 0.79 in/hr
Discharge: 0.96 cfs
Upstream Flowby:
TotallnletQ: 1.24cfs

Gutter Hydraulics:
sl°Pe: Street Roughness:||||i||j|
Cross-Slope: Spread (aUowable):|i|i|i||ft

Actual Spread: 8.91 ft
1.47cfs

0.18 ft
1.56ft/s

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

tnlet Type: C
WSEL(% Grate: 4583.99

(G - on grade or S - sag)
(G - grate, 0 - curb opening, C - combined)

Combined:)
Type:

U/s Curb Opening:!
Length:

Blockage:
D/S Grate:f

Grate:
Width:

Length:
Blockage:

Vo:
E^,= 44.27%

E:

Eo:

Rf:
Rs:
E:
Q caught:
Q ffowby:

16.73
0.00%

0.39
1.00

0.09

44.27%
0.55 cfs

0.69 cfs

2951-2 (2)



INLET DESIGN CALCULATJON
Description: Intel Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology; UDFCO Ratfonat Method (1 984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carter& Burgess, Inc.

Last Revised: 30-Jun-OS

Intet Location:

Station: WSI.
Offset:

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

^
t.=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
TotallnletQ:

Grate Elevation:!
WS El @ Grate:

1.72 Ac

0.00

'paved-

'unpav

r<;omp'

•ovw

H:
0.93 Channel Type:
3.77 minutes
10.4 minutes

inches
0.91 in/hr
1.45 cfs

1.45 cfs

1t==

i-c_ctwck

Freq.

Hj
0.93

6.61 minutes

12.9 minutes

295P-1 (2)



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

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-05

Iniet Location:

Station:
Offset:

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

tj==

tc=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total !n!et Q:

^U. Grate Elevation:!
WS E! @ Grate:

Ac
1.32 Ac

0.00

'pav»d'

'uipav

rC(HTIp-

'over

H:
0.93 Channel Type:
3.66 minutes

8.6 minutes

inches
0.97 in/hr
1.19 cfs

%%:S;S:£:£:£®ft5:?B:®

1.19 cfs

t.=

•c._check

Freq.

0.93

4.93 minutes

12.4 minutes

299P-1 (2)



INLET DESIGN CALCULATION
Description: tnlet Hydro!ogy. and Capacity Anatysis

for City of Grand Junction !nlel Types

Methodofogy: 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-OS

Inlet Location:

Station:
Offset:

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

t.=

tc=

One-hour RainfaH
Rainfall Intensity
Discharge:
Upstream Flowby;
Total Infet Q:

Grate Elevation: i
WS El @ Grate:

Ac

0.00

^paw^ iiiiiiiiiiiiiiii
c..

C^. 0.93

Channel Type:
2.66 minutes

14.1 minutes

inches
0.81 in/hr
1.85 cfs

1.85 cfs

It

t.L<; check

Freq.

16.87 minutes
14.1 minutes

302P-1 (2)



INLET DESIGN CALCULATION
Description: Intel Hydrology. and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1 984), and

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

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 30-Jun-05

Infet Location:
ID No.:

Station:
Offset:

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

t.=

^-

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream FIowby:
TotallnletQ:

Gutter Hydraulics:
Slope:
Cross-Slope: |

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydrautics:
Class: G

Inlet Type: C
WSEL @ Grate: 4588.06

Grate Elevation:!
WS El @ Grate: 4588.06

'paved- SK^S^SE^^S^

•cofnp 0.93
J§^uE¥@^

Channel Type:
lt

tLe dieck

Freq.

2.08 minutes

10.7 minutes

Combined:!
Jypei

1.26 minutes

5.0 minutes

inches
1.11 in/hr
0.06 cfs

0.08 cfs

Street Roughness:
Spread (allowable):i|||||||||ft

Actual Spread: 4.98 ft
0.08 cfs

0.05 ft
0.66 fl/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

U/S Curb Opening:]
Length:

Blockage: —l^^l
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
•net — t/'J.

Lt:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

8.12

0.00%

0.45

1.00

0.15

53.35%
0.04

0.04

cfs
cfs

3031-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrotogy, 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

Carters Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

tc=

One-hour Rainfall I
Rainfall Intensity
Discharge:
Upstream Flowby: |
Total Iniet Q:

Gutter Hydraulics:
Slope: |
Cross-Slope: |

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

Inlet Type: C
WSEL@ Grate: 4588.15

Grate Elevation:
WSB@ Grate: 4588.15

0.97

Ac
Ac
Ac

ft

'paved'

'unpav-

•comy

0.93

1.59

15.7

0.77

0.69

0.69

ft H:
Channel Type:

minutes ti

minutes tc_^ =

inches Freq.

in/hr
cfs
cfs
cfs

0.93

29.30 minutes

15.7 minutes

3.59 ft

ilMi Street Roughness:
Spread (allowable)

Actual Spread:
9.34 cfs

0.14 ft
2.70 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!

.JypeL
U/S Curb Opening:!

Length:
BIockage:

D/S Grate:f
Grate:
Width:

Length:
BlocKage:

Vo:
E^ = 60.46%

u:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q ffowby:

13.12
0.00%

0.58

1.00

0.05
60.46%

0.42

0.27
cfs
cfs

3041-1 (2)



INLET DESIGN CALCULATION
Description: Intel Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: U D FCD 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-OS

Inlet Location:
ID No.:

Station: HamM
Offset:

InletHydrology:
Area Paved:
Area Unpavecf:
Total Area:
Overland Length:
Channel Length:
Overiand C (5-yr):

tt

tc=

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

Gutter Hydraulics:
Slope:
Cross-Sfope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

Inlet Type:
WSEL © Grate:

Grate Elevation:
WSE!(% Grate: 4588.14

iiWiAc
—Ac

0.66 Ac

0.93 Channel Type;

'paved-

•comp'

g -

0.93

1.42 minutes

15.5 minutes
inches

0.77 in/hr
0.48 cfs

0.50 cfs

check

Freq.

28.11 minutes
15.5 minutes

Street Roughness:
Spread (a)fowable):

Actual Spread:
1.68 cfs

0.13 ft
2.48 ft/s

G
c

4588.14

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Jype:

U/S Curb Opening:)
Length:

Btockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
•FKt 93.46%

Lt:
E:

|Eo:
Rf:
Rs:
E:

11.39
67.00%

0.64

1.00

0.45

80.18%
Q caught:
Q flowby:

0.46 cfs

0.03 cfs

3041-2 (2)



INLET DESIGN CALCULATION
Description: (nlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: U OF CD 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-OS

Inlet Location:
ID No.:

fSSSS^Station:
Offset:

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

ti=

tc=

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

Gutter Hydraulics:
Slope:
Cross-Siope:

Grate Elevation
WS El @ Grate: 4590.60

Ac Cp,^d:|
SS'^^SS-SS r- - - - ;

•Ugyav* :

0.07 Ac C^p:

miiiin, ft ^ww'- \
H:|

0.93 Channel Type: I

•0.93

1.40 minutes
5.0 minutes

inches
1.11 in/hr
0.07 cfs

0.07 cfs

t<=

f.!.c^check

Freq.

^^SM
1.99 minutes

10.7 minutes

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

Inlet Type: C
WSEL © Grate: 4590.60

Street Roughness:
Spread (allowable):

Actual Spread:
0.37 cfs

0.05 ft
0.62 ft/s

5.14 ft

(<3
(<3

on grade or S - sag)
- grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length;

Blockage:
D/S Grate:!

Grate:
Width:
Length: a

Blockage:
Vo:
E^= 66.11%

Lt:
E:

iiHEo:
Rf:
Rs:
E:
Q caught:
Q flowby:

8.31

0.00%

0.60

1.00

0.15

66.11%
0.05 cfs

0.02 cfs

3141-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydroiogyand 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

Carters Burgess, Inc.

Last Revised; 30-Jun-05

Inlet Location:
iD No.:

Station:
Offset:

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

tf=

tc=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Fiowby:
Total Inlet Q;

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet HydrauUcs:
Class: G

Inlet Type: C
WSEL @ Grate: 4590.65

_Combined:!
Type:

] U/S Curb Opening;
Length:

Blockage:

I_D/S Grate:
Grate:

Width:
Length:

Blockage:
Vo:

-net

Grate Elevation:
WS E) @ Grate: 4590.65

AC Cp^d:

Ac C^y:

0.32 Ac C,^: 0.93

0.93 Channel Type:
1.35 minutes ti= 8.59 minutes

9.9 minutes t^,eck= 12.1 minutes

inches Freq.

0.92 in/hr
0.27 cfs

0.27 cfs

Street Roughness:
Spread (allowable) ft

Actual Spread: 5.07 n
1.47 cfs
0.10 ft
1.07ft/s

(G - on grade or S - sag)
(G - grate, 0 - curb opening, C - combined)

Lt: 8.89
E: 0.00%

0.61

Rf: 1.00
Rs: 0.13

E: 65.93%

65.93%
Q caught: 0.18 cfs
Q flowby: 0.09 cfs

3191-1 (2)



JNLET DESIGN CALCULATION
Description: fn!et 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-OS

Inlet Location:
ID No.:

Station:
Offset:

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

tl=

tc=

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

Gutter Hydraulics:
Slope:
Cross-Sfope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Intet Type: C
WSEL @ Grate: 4590.69

Combined:!
Type:

^.___^^^^^^^
Length:

Blockage:
[---- ~~p7s-Grate:

Grate:
Width:

Length:
Blockage:

Vo:
•net ~

Grate Elevations
WS El @ Grate: 4590.69

Ac Cpaved:

0.88 Ac C<^p: 0.93

ft s°^:

0.93 Channel Type:
1.40 minutes t<= 23.22 minutes

14.7 minutes t<: check= 14.7 minutes

inches Freq.
0.79 in/hr
0.65 cfs

0.65 cfs

Street Roughness: liiUliiil
Spread (allowable):

Actual Spread: 7.00 ft
1.47 cfs
0.14ft
1.33 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Lt: 12.76
E: 0.00%

0.47

Rf: 1.00
Rs: 0.11
E: 53.50%

53.50%
Q caught: 0.35 cfs
Q flowby: 0.30 cfs

3231-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydroiogy and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UOFCD 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-OS

Inlet Location:
ID No.:

Station:
Offset:

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

ti=

tc=

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

Gutter Hydraulics:
Slope;
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet HydrauUcs:
Class: S

Inlet Type: C
WSEL @ Grate: 4590.71

_Combined:)
Type:

j U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Biockage:

Vo:
-net ~

Grate Elevation:
WS El @ Grate: 4590.71

iiiiiililill Ac Cpaved^
vs^^^^^^svrvj *h/unpav

1.18 Ac C,^:

n ^o^r- •

0.93 Channel Type: |
1.40 minutes ti

14.7 minutes tcd>ech==

inches Freq.

0.79 in/hr
0.87 cfs

0.96 cfe

Street Roughness: I
Spread (allowable):;

Actual Spread:
1.47 cfs

0.16ft
1.46 ft/s

(G ~ on grade or S - sag)
(G - grate, 0 - curb opening, C -

0.93

il
23.22 minutes

14.7 minutes

8.10ft

combined)

Lt:
E:

Eo:
Rf:
Rs:
E:

47.76%
Q caught:
Q flowby:

15.04
0.00%

0.42

1.00

0.10

47.76%
0.46 cfs

0.50 cfs

3231-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methocfofogy: UDFCD. Rational Method (1 984), and

FHWA "Drainage of Highway Pavements" . NEC. No. 12

Template by: George K. Cotton, PE

Carter, & Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

fnlet Hydrology:
Area Paved:

Area Unpaved: iiililitAc
Total Area: 0.82 Ac
Overland Length:
Channel Length:
Overland C (5-yr): 0.93

t) =

tc.

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Grate Elevation:
WS El © Grate: 4593.59

Cpawd^
.^^^^^^^

'unpav- ^SSS^^^M)S

rconv^ 0,'

Channel Type:
1.40 minutes

13.7 minutes
inches

0.82 in/hr
0.62 cfs

0.62 cfs

tt=

check

Freq.

17.80 minutes
13.7 minutes

Street Roughness:
Spread (allowable):

Actual Spread: 6.89 ft
Gutter Capacity:
Actual Depth:
Actual Velocity:

Intel Hydraulics:
Class: S

Inlet Type: C
WSEL © Grate: 4593.59

1.47 cfs

0.14 ft
1.31 ft/s

(G " on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
D/S Grate:|

Grate:
Width:

Length:
Blockage:

Vo:
E^== 54.15%

Lt:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

12.53
0.00%

0.48

1.00

0.12

54.15%
0.34

0.29

cfs
cfs

3341-1 (2)



INLET DESIGN CALCULATION
Description: inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1 984), and

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

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-05

tn let Location:
ID No.:

Station; Grate Elevation:
Offset:

Intel Hydrology:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overiand C (5-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:
Class: S

Inlet Type: C
WSEL@ Grate: 4593.59

_Combined:]
Type:

U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
Eft6t

I WS Et @ Grate: 4593.59

Cpav«l:

'ttfipav'

0.82 Ac C^,:

Save.:

H:
0.93 Channel Type:
1.40 minutes t, =

13.7 minutes ^wk

inches 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 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C -
I

Lt;
E:

TZZ_ __
R̂s:

J=L
iliiiiUKps

54.15%
Q caught:
Q flowby:

I

0.93

17.80 minutes
13.7 minutes

6.89 ft

combined)

12.53
0.00%

0.48

1.00

0.12

54.15%
0.34 cfs

0.29 cfs

3341-2 (2)



tNLET DESIGN CALCULATION
Description: Inlet Hydrolog/ and Capacity Analysis

for City of Grand Junction InSet Types

Methodology: UDFCD. Rational Method (1984), and

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

Tempiate by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-05

inlet Location:
ID No.:

Station: foii^l
Offset:

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

ti=

t,=

One-hour Rainfad
Rainfall Intensity
Discharge:
Upstream Flowby:
TotallnletQ:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actuat Depth:
Actual Velocity:

InletHydraulics:
Class:

Inlet Type:
WSEL@ Grate: 4596.37

Grate Elevation:!
WS El @ Grate: 4596.37

Ac
Ac

0.16 Ac

0.93

Cpavt^

'uipav' ;l:^:^;^:^^.^f^^:^;^

'eocry- '-'•

Channel Type:
9.44 minutes
12.6 minutes

s
c

2.44 minutes ti=

11.9 minutes tc_check

inches Freq.

0.86 in/hr
0.13 cfs

0.13 cfs

Street Roughness:i|i|||Ui|
Spread (allowable) ft

Actual Spread: 3.82 ft
1.47 cfs

0.08 ft
0.88 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:)
Length:

Blockage: ii||M||i
D/S Grate: I

Lt:
E:

Grate:
Width: Rf:
Length: Rs:

Blockage: E:
Vo: [Q caught:
E^= 79.21% |Qflowby:

6.47

0.00%

0.74

1.00

0.21

79.21%
0.10 cfs

0.03 cfs

3401-1 (2)



INLET DESIGN CALCULATION
Description: fnlet Hydrology. and Capacity, Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984)^ and

FHWA"Drainage,ofHighway 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: 4596.36

Inlet Hydrology:
Area Paved:

Area Unpaved: liiiiillli|Ac
Total Area: 0.11 Ac
Overland Length:
Channel Length:
Overland C (5-yr): 0.93 Channel Type:|

tj= 1.91 minutes t(=

fc= 5.0 minutes t<:_check==

One-hour Rainfall inches Freq. |
Rainfall Intensity 1.11 in/hr
Discharge: 0.11 cfs
Upstream Flowby: cfs
Total InletQ: 0.11 cfs

Gutter Hydraulics:
Slope: Street Roughness:
Cross-Slope: Spread (allowable):ggg|gggg|ft

Actual Spread: 3.65 ft

'paved•

•UTpav

con-p' 0.93

2.74 minutes
11.1 minutes

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL@ Grate: 4596.36

_Combined:]
Type:

U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
•n«t

1.47 cfs
0.07ft
0.86 ft/s

(G - on grade or S
(G - grate, 0 - curb

sag)
opening, C - combined)

Lt:
E:

^''

81.09%

Rs:
E:
Q caught:
Q flowby:

6.14

0.00%

0.76

1.00

0.22

81.09%
0.09 cfs

0.02 cfs

340!-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of. Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1 984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: Gsorge K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.: U—
Station: n Grate Elevation: nMIWI
Offset: WS El @ Grate: 4596.37

InletHydrology:
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:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Intet Type: C
WSEL<® Grate: 4596.;

Ac cp^:

Ac C^av:

0.18 Ac C^: 0.93
'

0.93 Channel Type;
2.44 minutes tt== 11.34 minutes

13.0 minutes tc check = 13.0 minutes

inches Freq. yr.

0.84 in/hr
0.14 cfs

0.14 cfs

Street Roughness:|ii|ii|i|
Spread (allowable):

Actual Spread: 3.94 ft
1.47cfs
0.08 ft
0.90 ft/s

(G - on grade or S- sag)

(G - grate, 0" curb opening, C - combined)

37
Combined:!

Type:
U/S Curb Opening: I

Length:
Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
•net —

Lt:
E:

9Eo:
Rf:
Rs:
E:

6.70

0.00%

0.72

1.00

0.21

77.92%

77.92%
Q caught:
Q flowby:

0.11 cfs

0.03 cfs

3411-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology. and Capacity. Analysis

for City of Grand Junction fnlet Types

Methodology: UDFCD Rationat Mefhoct (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
!D No.: I

Station:
Offset:

Inlet Hydrology:
Area Paved:

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

ti=

^-

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

Inlet Type:
WSEL @ Grate: 4596.37

Grate Elevation:
WS El (% Grate: 4596.37

0.95 Ac

i if

rpaved'

0.20

0.20

'eomp-

s.lww^^SSS?Sk?tSS&

Channel Type:
t<

l^check

Freq.

7.38 minutes

12.3 minutes

s
G

13.73 minutes
12.3 minutes

inches
0.85 in/hr
0.16 cfs

0.16 cfs

Street Roughness:
Spread (allowable):

Actual Spread: 4.16 ft
1.47 cfs
0.08ft
0.94 ft/s

(G - on grade or S" sag)
(G - grate, 0 - curb opening. C" combined)

Grate:)

Type: iil
Width
Length
Blockage:

inlet Side Restriction:
Weir:

d= 0.07 ft
Orifice:

d= 0.00 ft

Cw
Co:

est. % bar

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

3411-2(2)



INLET DESIGN CALCULATION
Description: Iniet Hydrology and Capacity Anatysss

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-OS

Inlet Location:
ID No.:

Station:
Offset:

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

tl=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity;
Actual Depth:
Actual Velocity:

InletHydraulics:
Class:

Inlet Type:
WSEL (% Grate:

Grate Elevation:
WS E! @ Grate: 4596.36

Ac

0.10 Ac

0.93 Channel
2.39 minutes

5.0 minutes

inches
1.11 in/hr
0.10 cfs

0.10 CfS

t<

Freq

Cpawi^ jiiiiiiiiiiiiiii
' unpav • i:S:£$?^5i5?:S:??AS;

''cmv'- 0.1

Type: iiiiiiiij
t< == 2.09 minutes

;ehsck== 11.1 minutes

s
c

4596.36

Street Roughness:
Spread (allowable):

Actual Spread: 3.52 ft
1.47 cfs

0.07 ft
0.84 ft/s

(G " on grade or S"sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening; [
Length:

Blockage:
D/S Grate: I

Grate:
Width:

Length:
Blockage:

Vo:
E^= 82.51%

E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

5.90

0.00%

0.77

1.00

0.23

82.51%
0.09 cfs

0.02 cfs

3411-3(2)



INLET DESIGN CALCULATION
Description: fniet Hydrology and Capacity Analysis

for City. of Grand Junction inlet Types

Methodology: UOFCD. 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-OS

Inlet Location:
ID No.:

Station: Grate Elevation:
Offset WSE!@ Grate: 4594.77

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

tc=

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

Gutter HydrauUcs:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C

AC C^yav:

1.03 Ac C,^p: 0.93

0.93 Channel Type:
1.40 minutes ti= 23.89 minutes

14.8 minutes tc check= 14.8 minutes

inches Freq.

0.79 in/hr
0.76 cfs

0.76 cfs

Street Roughness:
Spread (allowable):

Actual Spread: 7.41 ft
1.47 cfs
0.15ft
1.38 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)
WSEL @ Grate: 4594.77

Combined:!
Type: ^S^f^^sfSssWSsS.

U/S Curb Opening:)
Length:

Blockage:
D/S Grate:!

Grate:
Width:

Length:
Blockage:

Vo: |Q caught:
E^,= 51.20% iQflowby:

Lt:
E:

Eo:
Rf:
Rs:
E:

13.62

0.00%

0.45

1.00

0.11

51.20%
0.39

0.37

3461-2 (2)



tNLET DESIGN CALCULATION
Description: Intet Hydrology and Capacity Analysis

for City. of Grand. Junction Inlet Types

Methodo!ogy; UDFCD. Rational Method (1984), and

FHWA "Drainage of Highway Pavements" H EC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

Inlet Hydrology:
Area Paved: I
Area Unpaved: |
Total Area:
Overland Length: |
Channel Length: |
OverlandC (5-yr):

tt=

tc=

One-hour Rainfall H
Rainfall Intensity
Discharge:
Upstream Flowby: |
Total tnlet Q:

Gutter Hydraulics:
Slope: |
Cross-Slope: |

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class: S

Inlet Type: C
WSEL@ Grate: 4594.15

Grate Elevation:
WSE!<% Grate: 4594.15

1.31

1us
0.87

1.86

14.8

Ac Cpave^iiiiiiil
Ac

Ac Cc<,mp: 0.87

ft
ft

Channel Type: i|i|iii||

^%is^
0.79

0.90

0.90

minutes

minutes
inches

in/hr
cfs
cfs
cfs

ft = 23.89 minutes

tcchKh= 14.8 minutes

Freq.

Street Roughness:
Spread (allowable): ft

Actual Spread: 7.92 ft
1.47 cfs

0.16 ft
1.44 ft/s

(G " on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening;
Length:

Blockage:
•ft

D/S Grate:
Grate:
Width:

Length:
Biockage:

Vo:

Lt:
E:

|Eo:
Rf:
Rs:
E:

14.67
0.00%

0.43

1.00

0.10

48.62%

-ne( ~ 48.62%
Q caught:
Q flowby:

0.44 cfs
0.46 cfs

3461-3 (2)



INLET DESIGN CALCULATION
Description: tnlet. Hydrology and Capacity, Analysis

for City of Grand Junction !n!et Types

Methodoiogy: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station: |^^— Grate Elevation:iliiMi|
Offset: WSEt@ Grate: 4594.06

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

ti=

tc=

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

Gutter HydrauUcs:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

tnlet Type: G
WSEL @ Grate: 4594.06

I. Grate:|
Type:
Width
Length
Blockage:

InletSide Restriction:;
Weir:

fpaved- SSff!SSwSSS^^SS

0.57 Ac Cc<^p: 0.20

0.20 Channel Type:
12.47 minutes t(== 2.77 minutes

11.2 minutes tc check = 11.2 minutes

inches Freq. ||||||||||yr.
0.88 in/hr
0.10 cfs

0.10 cfs

Street Roughness:
Spread (allowable):

Actual Spread; 3.48 ft
1.47 cfs
0.07 ft
0.83 ft/s

(G " on grade or S- sag)

(G - grate, 0" curb opening, C - combined)

cw~-

Co:

est. % bar

Orifjce:
0.05 ft

0.00ft
Weir Controls, d = 0.05 ft

If the Inlet is in the gutter, the spread equals 2.6 ft

3461-4 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity. Analysis

for City of Grand Junction inlet Types

Methodology: UDFCD Rational Method (1 984), and
FHWA "Drainage of highway Pavements" NEC No. 12

Template by: George K. Cotton, PE

Carters Burgess Jnc.

Last Revised: 30-Jun-OS

Grate Elevation:
WS El (% Grate: 4597.48

Iniet Location:
ID No,:

Station:
Offset:

Inlet Hydrology:
Area Paved: liHiiMIAc Cpaved
Area Unpaved: iiiiiiliAc C^p^
Total Area: 0.26 Ac C^np

Overland Length: Sover

Channel Length: H
Overland C (5-yr): 0.93 Channel Type

ti= 1.44 minutes ti

tc= 5.4 minutes ^_^

One-hour Rainfall inches Freq.
Rainfall Intensity 1.09 in/hr
Discharge: 0.26 cfs
Upstream Flowby: cfe
Total (niet Q: 0.38 cfs

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

Actual Spread

0.93

3.95 minutes

11.2 minutes

5.75 ft
Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet HydrauHcs:
Class:

Inlet Type:
WSEL (% Grate:

1.47 cfs

0.12ft
1.16 ft/s

s
c

4597.48

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combined:)
Type:

U/S Curb Opening: I
Length:

BIockage:
D/S Grate:T

Grate:
Width:

Length:
Blockage:

Vo:
E^ = 61.64%

u:
E:

Eo:

Rf:
Rs:
E:
Q caught:
Q flowby:

10.25
0.00%

0.55

1.00

0.14
61.64%

0.24

0.15
cfs
cfs

356M (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrotogy and Capacity Analysis

for City of Grand Junction Inlet Types

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

Template by: George K. Cotton, PE

Carter & Burgess, inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

InletHydrology:
Area Paved:
Area Unpaved:
Total Area:
Overiand Length:
Channel Length:
Overfand C (5-yr):

tc=

One-hour Rainfall
Rainfall Intensity
Discharge;
Upstream Flowby:
Total Intel Q:

Gutter Hydraulics:
Slope:
Cross-Slope: I

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL (% Grate: 4597.50

Grate Elevation:!
WS El (% Grate: 4597.50

0.32 Ac

iliift
UWift

0.93

'paved- ^^^^$-!^^^

^ay, :^;^;^;;;^^;^j^^

'cow- u-

Channel Type: liimiiil
t(== 4.16 minutes

to checx= 11.2 minutes

Frec1-

1.48 minutes
5.6 minutes

inches
1.08 in/hr
0.32 cfs

0.45 cfs

Street Roughness:
Spread (ailowable):|iiiii|||ft

Actual Spread: 6.11 ft
1.47 cfs
0.12ft
1.21 ft/s

(G - on grade or S - sag)
(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
Lt:
E:

D/S Grate:!
Grate: Eo:
Width: Rf:
Length: Rs:

Blockage: E:
v0'- |Q caught:

E^= 59.07% iQflowby:

10.97
0.00%

0.53

1.00

0.13

59.07%
0.27 cfs

0.19 cfs

3561-2 (2)



INLET DESIGN CALCULATION
Description; fnlet Hydroiogy 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-OS

Inlet Location:
ID No.:

Station:
Offset:

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

Grate Elevation:
WSEf@ Grate: 4601.74

U Ac
Ac

Ift

rpawd'

'unpav

comp' 0.93

13.51 minutes
13.0 minutes

0.42

H:
0.93 Channel Type:

ti== 1.40 minutes ti

tc= 13.0 minutes tc_^ch

One-hour Rainfall inches Freq.
Rainfall Intensify 0.83 in/hr
Discharge: 0.33 cfs
Upstream FIowby: |||||||||i| cfs
Total Inlet Q: 0.33 cfs

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

Actual Spread: 5.41 ft
Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet HydrauUcs:
Class: G

inlei Type: C
WSEL@ Grate: 4601.74

1.47 cfs

0.11 ft
1.12ft/s

(G - on grade or S- sag)
(G - grate, 0 - curb opening, C " combined)

Combined:!
Type:

U/S Curb Opening: I
Length:

Blockage:
D/S Grate;

Grate:
Width:

Length:
Blockage:

Vo:
•net ~" 63.14%

Lt:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

9.56

0.00%

0.58

1.00

0.12

63.14%
0.21 cfs

0.12 cfs

3581-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology. and Capacity 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-OS

(nlet Location:
!D No.:

Station:
Offset:

inletHydrology:
Area Paved:
Area Unpaved:
Total Area:

Overland Length:
Channel Length:
Overiand C (5-yr):

t,=

^-

One-hour RainfaU

Rainfall Intensity
Discharge:
Upstream Flowby: |
Total Inlet Q:

Gutter Hydraulics:
Slope: ;
Cross-Sfope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

tnfet Hydraulics:
Class: G

!nlet Type: C
WSEL@ Grate: 4601.74

Grate Elevation: iiiMSI
WSE!@ Grate: 4601.74

Ac Cp^d:|

'unpav* g

0.45 Ac Cc^:

I ft SOVIT^ I

|ft H:|
0.93 Channel Type: |
1.40 minutes tt=

12.9 minutes tc check

iiiil inches Freq. |
0.84 in/hr
0.35 cfs

0.35 cfs

Street Roughness:|
Hlil Spread (allowable): |

Actual Spread:
1.47 cfs

0.11 ft
1.14 ft/s

(G - on grade or S- sag)
(G - grate, 0 - curb opening, C - combined)

0.93

13.05 minutes

12.9 minutes

5.55ft

Combined:!

Jypei.
U/S Curb Opening:

Length:
Blockage: ^%
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
-net 61.98%

E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

0

61

9.85

.00%

0.57

1.00

0.12

.98%

0.22

0.13

cfs
cfs

3581-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrofogy and Capacity Analysis

for City of Grand Junction Intet Types

Methodology: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by: George K. Cotton, PE

Carters 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:
Overiand C (5-yr):

t.=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL@ Grate: 4601.22

_Combined:!
Type:

U/S Curb Opening:
Length:

BlocRage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
•nd

Grate Elevation:!
WS El @ Grate:

Ac

0.36 Ac

4601.22

^paved^ ii||i|||E||E|i|l
^unpav^ liiililliim
C,^p: 0.93

0.93 Channel Type:
1.40 minutes tt= 12.10 minutes

12.7 minutes te ^<k = 12.7 minutes

inches Freq.

0.84 in/hr
0.28 cfs

0.28 cfs

Street Roughness:
Spread (allowable): iiiiiiijft

Actual Spread: 5.12 ft
10.72 cfs
0.10 ft
1.08 ft/s

(G - on grade or S- sag)
(G " grate, 0 - curb opening, C - combined)

Lt 8.99
E: 0.00%

0.60
Rf: 1.00
Rs: 0.16

E: 66.66%

66.66%
Q caught: 0.19 cfs
Q flowby; 0.09 cfs

3641-1 (2)



INLET DESIGN CALCULATION
Description: Infet Hydrojogy 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-OS

tnlet Location:
ID No.:

Station:
Offset:

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

ll

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

tnlet Type: C
WSEL(% Grate: 4601.21

Grate Elevation:—I
WS El ©Grate: 4601.21

0.28 •COtTfi'

0.77

3.85

7.0

WyWSti

1.03

0.22

0.31

I Ac
I Ac
Ac

Ift
in H:

Channel Type:
minutes ti

minutes 1c_ct,e*

I inches Freq.
in/hr
cfs

|cfs
cfs

Street Roughness:
Spread (allowable):

Actual Spread:

rpaved'

rur()av SSSSSSS^WSS!SC&

0.77

3.12 minutes

11.2 minutes

5.32ft
10.72 cfs
0.11 ft
1.10 ft/s

(G - on grade or S- sag)
(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length: |

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
64.97%

E:

Eo:
Rf:
Rs:
E:
Q caught:
Q tiowby:

9.39

0.00%

0.59

1.00

6.15
64.97%

0.20

0.11

cfs
cfs

3641-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity. Analysis

for City of Grand Junction Net Types

Methodology: UDFCD Rational Method (1 984), and
FHWA "Drainage of Highway Pavements" HEC No. 12

Tempiate by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

tl=

t,.

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby: iiliiliilSJ cfs
TotallnletQ: 0.26 cfs

Gutter Hydraulics:
Slope:
Cross-Slope;

Grate Elevation:
WS El @ Grate: 4601.73

rpave<t

'Vnp&V- V?{??S^^vK?ffl^

C^: 0.93

'over'

H:
Channel Type:

1.40 minutes tt= 7.46 minutes

tcthech= 11.9 minutes

Freq.

8.9 minutes

inches

0.96 in/hr
0.26 cfs

Street Roughness:^^^®
Spread (allowabie):^^^^Bft

Actual Spread: 4.96 ft
Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

InletType: C
WSEL@ Grate: 4601.73

1.47 cfs

0.10 n
1.05 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:)
Length: ft

Blockage: ^Utf
D/S Grate;

Grate:
Width:

Length:
Blockage:

Vo:

E^( = 66.92%

E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

8.67

0.00%

0.62

1.00

0.13

66.92%
0.17 cfs

0.09 cfs

3651-1 (3)



INLET DESIGN CALCULATION
Description: Inlet Hydrotogy and Capacity Analysis

for City of Grand Junction Net 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-OS

Inlet Location:
ID No.:

Station:
Offset:

Inlef Hydrology:
Area Paved: HimililAc
Area Unpaved:
Total Area: 0.19 Ac
Overland Length: ft
Channel Length:
Overland C (5-yr): 0.93

tj =

tc=

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

Gutter Hydraulics:
Slope: |
Cross-Siope: |

Gutter Capacity:
Actual Depth:
Actual Velocity:

Intel Hydraulics:
Class: G

InletType: C
WQEL@ Grate: 4601.72

Grate Elevation: fMMI
WS El @ Grate: 4601.72

paved-

COPTP

s.

0.93

'ww^^^^smm
H:

Channel Type: i|

Lc_chedt

Freq.

4.69 minutes

11.3 minutes

1.40 minutes ft

6.1 minutes t<:

inches
1.06 in/hr
0.19 cfs

0.19 cfs

Street Roughness:
Spread (allowable): ft

Actual Spread: 4.40 ft
1.47 cfs

0.09ft
0.97 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Jype:_

U/S Curb Opening:!
Length:

Blockage:
D/S Grate :i

Grate: I
Width: I

Length: I
Blockage: |

Vo: I
Enet=

iiiiiKps
72.12%

Lt:
E:

lEo:
Rf:
Rs:

E:

7.59

0.00%

0.67

1.00

0.15

72.12%
Q caught:
Q flowby:

0.14 cfs

0.05 cfs

371 M (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity. Analysis

for City of Grand Junction (niet Types

Methodology: UDFCD Rational Method (1 984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

Infet 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:

Inlet Hydraulics:
Class; S

InletType: G
WSEL@ Grate: 4601.70

Grate:|
Type:
Width
Length
Blockage:

Inlet Side Restriction:
Weir:

d:

Orifice:
d=

Weir
Ifthetnieti

Grate Elevation: ii—i
WS El @ Grate: 4601 .70

'pawct- ^^^^^^^^^

Ac C^:
0.44 Ac C^: 0.32

0.32 Channel Type:
6.50 minutes t(== 10.06 minutes

12.4 minutes tcd>eck= 12.4 minutes

inches Freq.

0.85 in/hr
0.12 cfs

0.12 cfs

Street Roughness:
Spread (ai!owab!e):i|ig||||ft

Actual Spread: 3.72 ft
1.47cfs
0.07ft
0.87 ft/s

(G" on grade or S- sag)

(G - grate, 0 - curb opening, C " combined)

Cw:

CO:

est. % bar

0.06 ft

0.00 ft
Controls, d = 0.06 ft

is in the gutter, the spread equals 2.9 ft

3731-1 (2)



INLET DESIGN CALCULATION
Description: inlet Hydrology. and Capacity Analysis

for City of Grand Junction fnlet Types

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

Template by: George K. Cotton, PE

Carters Burgess, inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station: Grate Elevation:
Offset: WS El @ Grate: 4575.47

Inlet Hydrology:
Area Paved: Ac Cp^:
Area Unpaved: Ac
Total Area: 0.82 Ac C,^,: 0.93

Overiand Length:
Channel Length:
Overtand C (5-yr): 0.93 Channel Type:

ti= 1.42 minutes t,=: 35.91 minutes

te= 16.7 minutes tc check= 16.7 minutes

One-hour Rainfall iiiHiliil inches Freq.
Rainfall Intensity 0.75 in/hr
Discharge: 0.57 cfs
Upstream Rowby:
Total Inlet Q: 0.76 cfs

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

Actual Spread: 7.42 ft
Gutter Capacity: 1.47 cfs
Actual Depth: 0.15 ft
Actual Velocity: 1.38 ft/s

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

Inlet Type: C (G - grate, 0 - curb opening, C - combined)
WSEL @. Grate: 4575.47

Combined:!

.Typ^
U/S Curb Opening:

Length:
Blockage;

D/S Grate:
Grate:
Width:

Length:
Blockage:

Vo:

wSSSSSSSS'KffiS^

51.15%

E:

Eo:
Rf:
Rs:
E:
Q caught:
Q tiowby:

13.64
0.00%

0.45

1.00

0.11

51.15%
0.39

0.37
cfs
cfs

3731-2 (2)



INLET DESIGN CALCULATION
Description: Intel Hydrology and Capacity. Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1 984), and
FHWA "Drainage of Highway Pavements" HEC.No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.;

Station:
Offset:

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

tf

t.=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class:

tnlet Type:
WSEL@ Grate: 4601.77

Grate Elevation::
WS Ei @> Grate: 4601.77

Ac

0.86 Ac

0.93

'paved '• llllllllilillil
'unpav- 'SwsSSSs^^^SSi

C,^p: 0.93

Channel Type:
1.40 minutes
16.7 minutes

inches
0.75 in/hr
0.60 cfs

0.60 cfs

tlc_check

Freq.

35.91 minutes

16.7 minutes

s
c

Street Roughness:K1^B
Spread (allowable):i|iii|i|||ft

Actual Spread: 6.79 ft
1.47 cfs
0.14 ft
1.30 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!

U/S Curb Opening:!
TYP^

Length:
Blockage:

ft Lt:
E:

D/S Grate:!
Grate:
Width: Rf:
Length: Rs:

Blockage: E:
Vo: |Q caught:
E^= 54.75% iQflowby:

12.33

0.00%

0.49

1.00

0.12

54.75%
0.33 cfs

0.27 cfs

3731-3 (2)



INLET DESIGN CALCULATfQN
Description: Inlet Hydrology and Capacity Analysis

for. City of Grand Junction Inlet Types

Methodology: UDFCD. Rational Method (1 984)^ and

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

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

Intet 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:

Inlet Hydraulics:
Class: G

Inlet Type: C
WSEL@ Grate: 4606.77

Grate Elevation:^^JBS
WS Ei @ Grate: 4606.77

Ac

Ift
ift

'p aved • :::ftS:$y::S:S:35;?¥S?SR

0.46 •comp- 0.93

H:|
0.93 Channel Type: |
2.25 minutes ti =

13.0 minutes tc check =

inches Freq. |
0.84 En/hr
0.36 cfs

^^^^^ cfs
0.36 cfs

13.36 minutes
13.0 minutes

5.60ft

(G
(G

Street Roughness:!
Spread (allowable);!

Actual Spread:
1.47 cfs
0.11 ft
1.14 ft/s

on grade or S - sag)
grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:

-nef ~ 61.66%

Lt:
E:

|Eo:
Rf:
Rs:
E:

9.93

0.00%

0.57

1.00

0.12

61.66%
Q caught:
Q flowby:

0.22 cfs

0.14 cfs

3791-1 (2)



INLET DESIGN CALCULATION
Description: inlet Hydrotogy 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-OS

Inlet Location:
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:
Tota! Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

InietType: C
WSEL @ Grate: 4606.77

Combined:!
Type:

U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
•net ~

Grate Elevation:!
WS El @ Grate:

0.37 Ac

4606.77

Cpavtd^ ||||||||E||9|3|
c^:
C,^: 0.93

0.93 Channel
1.35 minutes

9.6 minutes

inches
0.93 in/hr
0.32 cfs

0.37 cfs

ti= 8.24 minutes

tccf>eeh:= 12.0 minutes

Freq.

Street Roughness:
Spread (a!allowable) ft

Actual Spread: 5.68 ft
1.47 cfs

0.11 ft
1.15 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

^^s^^s^^^w.
^^^S^S^^^s

Lt: 10.09
E: 0.00%

0.56

^^1^^^

62.21%

Rf: 1.00
Rs: 0.14
E: 62.21%
Q caught: 0.23 cfs
Qflowby: 0.14 cfs

388I-1 (2)



INLET DESIGN CALCULATION
Description: Net Hydroiogy and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" H EC No. 12

Template by: GeorgeK. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station: Grate Elevation:
Offset: WS El @ Grate: 4606.70

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

ti=

tc=

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

Gutter Hydrautics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actua! Velocity:

InietHydrauUcs:
Class: S

InletType: C
WSEL @ Grate: 4606.70

I_Combined:!
Type:

U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:
E.•net

0.46 Ac C,^p: 0.93

ft s,^:

0.93 Channel
1.46 minutes tt= 8.12 minutes

9.6 minutes ^cch^^ 12.0 minutes

inches Freq.

0.93 in/hr
0.40 cfs

0.47 cfs

Street Roughness:
Spread (allowable):

Actual Spread: 6.20 ft
1.47 cfs

0.12ft
1.22 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)
I

[
Lt: 11.14
E: 0.00%

CZZZ1-—
0.52

Rf: 1.00
Rs: 0.13

E: 58.48%
11ps

58.48%
Q caught: 0.27 cfs
Q flowby: 0.19 cfs

3881-2 (2)



INLET DESIGN CALCULATION
Description: Iniet 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

Carters Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.: i

Station:
Offset:

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

to -

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Fiowby:
TotallnletQ:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet HydrauUcs:
Class:

tnlet Type:
WSEL@ Grate: 4606.12

Grate Elevation :IiilMiil
WSEi@ Grate: 4606.12

0.20 Ac

0.93

'pav<

'unpav- Wfjfjf^fSKS^SKf

C,^: 0.93

s^

Channel
;T:TivKT;<rIT^rX-^<-K/V;</<'?':-;

t<

i^check

Freq.

4.99 minutes

11.5 minutes

G
c

1.79 minutes

6.8 minutes

IIUIIIIIU inches
1.04 in/hr
0.19 cfs

liHWilcfs
0.19 cfs

Street Roughness:
Spread (allowable):

Actual Spread: 4.44 ft
13.00 cfs

0.09 ft
0.98 ft/S

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo: iiiiiaifps
E^,= 71.73%

Lt:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

7.66

0.00%

0.67

1.00

0.15

71.73%
0.14 cfs
0.05 cfs

3911-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacily 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

Carters Burgess, inc.

Last Revised: 30-Jun.OS

mm
Inlet Location:

ID No.: I

Station: I
Offset:

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

tj=

t.=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class:

Inlet Type:
WSEL © Grate: 4606.21

Grate Elevation:
WS El © Grate: 4606.21

Ac
0.24 Ac

ft

'paved

rtnpav ?:$$;$;:;§;:

0.93

H:l

G
c

0.93 Channel Type:
1.70 minutes ti= 5.09 minutes

6.8 minutes tcct>ec«= 11.5 minutes

inches Freq.

1.04 in/hr
0.23 cfs

0.23 cfs

Street Roughness:|||i|(||H|
Spread (allowable):

Actual Spread: 4.75 ft
11.15 cfs
0.10ft
1.02ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
D/S Grate:

Grate: miii%iJWiiMillEo:
Width:

Length:
Biockage:

Vo:
E^= 68.76%

E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

8.27

0.00%

0.64

1.00

0.14
68.76%

0.16 cfs

0.07 cfs

3911-2(2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Infet Types

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

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

ti=

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4606.78

Grate Elevation: iiiMlii
WS El (% Grate: 4606.78

0.93

Channel Type:
t<

t.•c..check

Freq.

4.16 minutes
11.9 minutes

0.41

Street Roughness: |
Spread (allowable):!

Actual Spread:

W^tSSj^SfSS:ss^^mii^i

5.88 ft
13.00 cfs

0.12 ft
1.18 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:)
Type:

U/S Curb Opening:!
Length:

Biockage:
D/S Grate:!

Grate:
Width:

Length:
Blockage:

Vo:
-net 60.74%

E:

Eo:
Rf:
Rs:

E:
Q caught:
Q flowby:

10.49
0.00%

0.54

1.00

0.14

60.74%
0.25

0.16

cfs
cfs

3951-1 (2)



Grate Elevation: i||Mii|||
WS E! © Grate: 4606.76

INLET DESIGN CALCULATION
Description: fnlet 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-OS

!nlet Location:
ID No.:

Station:
Offset:

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

li

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

iililM^Ac
0.34 Ac

0.93

'pav«<!- ^^^^^^^

'unpav* 'vssf^^-^^^fs

C,^: 0.93

Channel Type:
1.17 minutes

14.1 minutes

inches
0,81 in/hr
0.26 cfs

0.26 cfs

t(= 20.10 minutes

to check = 14.1 minutes

Freq.

Street Roughness:i|iiHHI
Spread (allowable):

Actual Spread: 4.93 ft
Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydrautics:
Class: S

InletType: C
WSEL © Grate: 4606.76

1.47 cfs

0.10 ft
1.05 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!

Type:
U/S Curb Opening: I

Length:
Blockage:

D/S Grate;
Grate:
Width:

Length:
Blockage:

Vo:
E^i = 68.26%

E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby;

8.62

0.00%

0.62

1.00

0.16

68.26%
0.17 cfs

0.08 cfs

3951-2 (2)



INLET DESIGN CALCULATION
Description: Intel Hydrology and Capacity Analysis

for Cfty 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-OS

Infet Location:
ID No.:

Station:
Offset:

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

ti=

^
One-hour Rainfall
Rainfal! Intensity
Discharge:
Upstream Ftowby:
TotallnletQ:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4599.94

_Combined:)
Type:

I U/S Curb Opening:
Length:

Biockage:

I_D/S Grate:
Grate:
Width:

Length:
Blockage:

Vo:
-net ~

Grate Elevation:
WS El @ Grate: 4599.94

Ac Cp,^:

Ac c^gv: BBBSKSil
0.57 Ac C^: 0.93

0.93 Channel Type:
1.14 minutes t(= 13.36 minutes

12.9 minutes tcdw*= 12.9 minutes

inches Freq.

0.84 in/hr
0.44 cfs

0.44 cfs

llllliliiil Street Roughness:
Spread (allowable) ft

Actual Spread: 6.07 ft
1.47 cfs

0.12 ft
1.20 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Lt: 10.88
E: 0.00%

0.53

iiggSffiSfft Rf: 1.00
Rs: 0.13

E: 59.38%

59.38%
Q caught: 0.26 cfs
Qflowby: 0.18 cfs

1391-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydroiogy and Capacity 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-OS

tnlet Location:
ID No.:

Station:
Offset:

Iniet Hydrology:
Area Paved:
Area Unpavecf:
Total Area:
Overland Length:
Channel Length:
Overfand C (5-yr):

^
tc=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total InletQ:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4599.86

Grate Elevation: iiMiii
WS E) © Grate: 4599.86

Ac

Ac
ift
Ift

0.57

0.93

1.14

12.9

0.84

0.44

^pawd^ iiiiiiiuuil
fwpw l^^^^^^^l
C,^: 0.93

Channel Type: ||H||||I|

0.44

minutes
minutes
inches
in/hr
cfs
cfs
cfs

tt= 13.38 minutes

tc.check= 12.9 minutes

^req.

Street Roughness:i|
Spread (allowable): H

Actual Spread:
1.47cfs

0.12ft
1.20 ft/s

(G - on grade or S- sag)
(G - grate, 0" curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length: |

Blockage: :

ES^^™g^S^3S^

D/S Grate: i
Grate: i
Width: i

Length: ;
Blockage: ;

Vo: I
En^= 59.38%

E:

Eo:
Rf:
Rs:
E:
Q caught:
Q ffowby:

10.88
0.00%

0.53

1.00

0.13

59.38%
0.26 cfs

0.18 cfs

1391-2 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology. and Capacity Analysis

for City of Grand Junction Intel 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-OS

Inlet Location:
ID No.:

Station:
Offset:

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

ti=

tc=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
TotallnietQ:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

fnlet Type: C
WSEL @ Grate: 4606.42

I_Combined:)
Type:

U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
•net ~

Grate Elevation: BSIIBiSB
WS El @ Grate: 4606.42

AC Cp^d:

0.30 Ac C,^: 0.93

0.93 Channel Type:
1.72 minutes t<= 3.43 minutes

5.1 minutes tc check:=: 11.1 minutes

inches Freq.
1.11 En/hr
0.31 cfs

0.31 cfs

Street Roughness:
Spread (allowable) ft

Actual Spread: 5.30 ft
1.47 cfs
0.11 ft
1.10 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Lt: 9.34
E: 0.00%

°-59

Rf: 1.00
Rs: 0.15
E: 65.19%

65.19%
Q caught: 0.20 cfs
Qflowby: 0.11 cfs

1371-1 (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-OS

Inlet!Location:
ID No.:

Station:
Offset:

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

t,=

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class: S

(nlet Type: C
WSEL @ Grate: 4606.41

_Combined:!
Type:

U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
•net ~

Grate Elevation:
WS El @ Grate: 4606.41

c^iiiiim^
Ac c^^: BBKiBiBSI

0.28 Ac C^p: 0.93

0.93 Channel Type:
1.72 minutes ft = 3.43 minutes

5.1 minutes ^ch<ck=: 11.1 minutes

inches Freq.

1.11 in/hr
0.29 cfs

0.29 cfs

Street Roughness:
Spread (allowable): ft

Actual Spread: 5.16 ft
1.47 cfs

0.10 ft
1.08 fl/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Lt 9.07
E: 0.00%

0.60

R^: 1.00
Rs; 0.16

E: 66.31%

66.31%
Q caught: 0.19 cfs
Q fiowby: O.IOcfs

1371-2(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

Carters Burgess, inc.

Last Revised: 30-Jun-OS

Inlet Location:
(D No.:

Station:
Offset:

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

tl=

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Stope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

tnlet Type: C
WSEL @ Grate: 4595.93

_Combined:!
Type:

I U/S Curb Opening;
Length:

Blockage:

I_D/S Grate:
Grate:
Width:

Length:
Blockage:

Vo:
•net —

Grate Elevation:
WS El @ Grate: 4595.93

Ac cpawd:

0.75 Ac C^p: 0.93

0.93 Channel Type:
1.72 minutes tt=: 28.24 minutes

15.6 minutes tcch«ck= 15.6 minutes

inches Freq.

0.77 in/hr
0.54 cfs

0.54 cfs

Street Roughness:
Spread (allowable):

Actual Spread: 6.52 ft
1.47 cfs

0.13ft
1.26 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening. C - combined)

Lt: 11.80
E: 0.00%

0.50

R^: 1.00
Rs: 0.10

E: 55.19%

55.19%
Q caught: 0.30 cfs
Q flowby: 0.24 cfs

1251-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity, Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD. Rational Method (1 984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 30-Jun-OS

fnlef Location:
ID No.:

Station:
Offset:

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

ll

tc=

One-hour Rainfall
Rainfall Intensity
Discharge:

Grate Elevation:
WS E! @ Grate: 4595.94

isved- ^SgS^SSSSSSKSA

'wpw ^S^gs^^^Sx

0.83 Ac •coup-

Q .

0.93

0.93
H:

Channel Type:
1.72 minutes

15.6 minutes

inches

0.77 in/hr
0.60 cfs

ft

^
Freq.

28.31 minutes
15.6 minutes

Upstream Flowby: iiillWicfs
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

IntetHydraulics:
Class: G

Inlet Type: C
WSEL @ Grate: 4595.94

6.78 ft

0.60 cfs

Street Roughness:
Spread (allowable):

Actual Spread:
1.47 cfs
0.14 ft
1.30 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
E^ = 53.65%

Lt
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

12.31
0.00%

0.49

1.00

0.10

53.65%
0.32 cfs

0.28 cfs

1251-2(2)



INLET DESIGN CALCULATION
Description: Inlet Hydrofogy 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

Carters Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

1c =

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

Gutter Hydraulics:
Slope:
Cross-Stope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class: C

Inlet Type: G
WSEL @ Grate: 4595.95

Combined:!
Type:

[ U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
•net

Grate Elevation:
WS Ei @ Grate: 4595.95

Cp^o:

'UlpBV

0.86 Ac C<^>:

s^
H:

0.93 Channel Type:
1.50 minutes ti

17.2 minutes tc check =

inches Freq.

0.74 in/hr
0.59 cfs

0.83 cfs

Street Roughness:
Spread (allowable):

Actual Spread:
1.47 cfs

0.15 ft
1.41 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C -1

^^^^QfSVQ^SSHMWBQ^^^^^^^

t-t:

E:

Rf:
Rs:
E:

48.74%
Q caught:
Q flowby:

0.93

38.89 minutes
17.2 minutes

7.67ft

combined)

14.15
0.00%

0.44

1.00

0.08
48.74%

0.40 cfs
0.43 cfs

1121-1 (2)



INLET DESIGN CALCULATION
Description: Infet Hydrofogy and Capacity Analysis

for City of Grand Junction (nlet Types

Methodology: UDFCD. Rational Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by: George. K. Cotton, PE

Carters 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:
Overfand C (5-yr):

^1

tc=

One-hour Rainfall
Rainfall intensity
Discharge:
Upstream Fiowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

inlet Type: C
WSEL@ Grate: 4595.96

Grate Elevation:;
WS Ei @ Grate: 4595.96

'paved^ ^^^^^i^l
fwfsw'- lilliiiiiiCi
C^: 0.93

Channel Type:
t, == 38.92 minutes

tc check = 17.2 minutes

Freq.

Ac

0.84 Ac

0.93

1.40 minutes

17.2 minutes

inches
0.74 in/hr
0.58 cfs

0.86 cfs

Street Roughness:
Spread (allowable):

Actual Spread: 7.76 ft
1.47cfs
0.16ft
1.42ft/s

(G - on grade or S - sag)
(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Bfockage:
D/S Grate:!

Grate:
Width:

Length:
Blockage:

Vo:
E^,= 48.29%

E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

14.34
0.00%

0.44

1.00

0.08
48.29%

0.41

0.44

cfs
cfs

1121-2(2)



INLET DESIGN CALCULATION
Description: Inlet HydroSogy 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: 30-Jun-05

vw^-^^vy

Inlet Location:
ID No.:

Station:
Offset:

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

tj=

^-

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

tnfet Type; C
WSEL @ Grate: 4593.55

Grate Elevation: iiMMKi
WS El (% Grate: 4593.55

Ac
0.66 Ac

0.93

'paved'

'unpav-

comp-

'owr-

H:
Channel Type:

t,

;_jcheck

Freq.

0.93

11.53 minutes

12.6 minutes

1.46 minutes
12.6 minutes

inches
0.84 in/hr
0.52 cfs

0.95 cfs

Street Roughness: iiliJWIJ^I
Spread (allowable):

Actual Spread: 8.06 ft
1.47 cfs

0.16ft
1.46ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:)
Length:

Blockage:
D/S Grate;

Grate:
Width:

Length:
Blockage:

Vo:
E^

Lt:
E:

|Eo:
Rf:
Rs:
E:

14.96
0.00%

0.42

1.00

0.10

47.95%

47.95%
Q caught:
Q tiowby:

0.45 cfs

0.49 cfs

1081-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction fnlet Types

Methodofogy: UDFCD Rational Method (1984), and
FHWA"Drainageof Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: SO-Jun-05

Inlet Location:
ID No.:

Station:
Offset:

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

li

^
One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total InfetQ:

Gutter Hyctraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

Inlet Type:
WSEL @>, Grate:

Grate Elevation:
WS El (% Grate: 4593.39

•comp-

'over-

IWlAc
fl Ac

0.56 Ac

ift H:
0.93 Channel Type:
1.40 minutes ti

12.6 minutes t<;cneck=

iiili inches Freq.
0.84 in/hr
0.44 cfs

ficfs

^paved: iiiiiiiiiiil

0.93

11.53 minutes
12.6 minutes

7.84ft

s
c

4593.39

0.88 cfs

Ulil Street Roughness:
Spread (allowable):

Actual Spread:
1.47 cfs

0.16 ft
1.43 ft/s

(G - on grade or S - sag)
(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening;]
Length:

Blockage:
D/S Grate:)

Gfate:
Width:

Length:
Blockage:

Vo: fps
E^= 49.01%

u:
E:

Eo:
Rf:
Rs:
E:
Q caught:
Q flowby:

14.50
0.00%

0.43

1.00

0.10

49.01%
0.43 cfs

0.45 cfs

1081-2(2)



INLET DESIGN CALCULATION
Description: Infet 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

Carters Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
!DNo.:

Station:
Offset:

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

t,=

1c =

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
Total inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

mil
Grate Elevation:
WS El @ Grate: 4593.57

0.50 Ac

'paved'

'comp

Sn

0.93

over- ^SSi&Si

0.93
H:|

Channel Type: I
1.37 minutes

11.5 minutes

inches
0.88 in/hr
0.41 cfs

t( ^

tlc_dieek

Freq.

10.09 minutes
12.4 minutes

0.41 cfs

Gutter Capacity:
Actual Depth:
Actua! Veiocjfy:

Inlet Hydraulics:
Class; S

Inlet Type: C
WSEL © Grate: 4593.57

Street Roughness:|
Spread (allowable):!

Actual Spread: 5.88 ft
1.47 cfs
0.12ft
1.18 ft/s

(G - on grade or S - sag)
(G - grate, 0 - curb opening, C " combined)

Combined:!
Type:

U/S Curb Opening:!
Length: |

Blockage: I
D/S Grate:|

Grate: i
Width: I

Length: I
Blockage: |

Vo: I
•ml

Lt:
E:

m

Rf:
Rs:
E:

10.50
0.00%

0.54

1.00

0.14

60.72%

60.72%
Q caught:
Q flowby:

0.25 cfs

0.16 cfs

1001-1 (2)



INLET DESIGN CALCULATION
Description: Inlet Hydrofogy and Capacity Analysis

for City. of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 30-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

li

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSELBGrate: 4593.56

H Grate Elevation:
U WS Ef @ Grate: 4593.56

Ac Cp^:

0.49

0.93

1.37

11.5

Ac Cco^: 0.93

ft
ft

Channel Type:
minutes tt== 10.15 minutes

minutes t<;^ck= 12.4 minutes

inches Freq. iii||i|||yr.
0.87

0.40

0.40

1.47

0.12

1.17

in/hr
cfs
cfs
cfs

Street Roughness:iiiiEiii||
Spread (allowable) ft

Actual Spread: 5.83 ft
cfs
ft
ft/s

(G - on grade or S- sag)

(G - grate,
56

0 - curb opening, C - combined)

Combined:!

Jype:
U/S Curb Opening:

Length:
Blockage:

D/S Grate:
Grate: ;

Width: |
Length: ':

Blockage:
Vo: ;

61.07%

E:

Eo:
Rf:
Rs:
E:
Q caught;
Q fiowby:

10.40
0.00%

0.55

1.00

0.14

61.07%
0.24

0.16

cfs
cfs

1001-2(2)



INLET DESIGN CALCULATtON
Description: ln!et 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: 1"Ju!-05

Inlet Location:
ID. No.:

Station: Grate Elevation:
Offset: WS El @ Grate: 0.00

Infet Hydrofogy:
Area Paved; Ac Cp,^:

Area Unpaved: curpa^iii|||ilil
Total Area: 0.22 Ac C,^: 0.93

Overland Length:
Channel Length:
Overland C (5-yr): 0.93 Channel Type:

ti= 1.44 minutes ti= 8.04 minutes

tc= 9.5 minutes tc<^d.;= 12.0 minutes

One-hour Rainfall inches Freq.

Rainfall Intensity 0.94 in/hr
Discharge: 0.19 cfs
Upstream Flowby:
Total InletQ: 0.19 cfs

DP-172 (2)



INLET DESIGN CALCULATION
Description; Intet 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

Carters Burgess, Inc.

Last Revised: 1 -Jut-05

Inlet Location:
ID, No.:

station: ^i^||Mi Grate Elevation:
Offset: WS El @ Grate: 0.00

Inlet Hydrology:
Area Paved:

Area Unpaved: C^illiiiiiOJ
Total Area: 0.22 Ac C^onp: 0.93

Overland Length: Swer: 111111111
Channel Length:
OverlandC (5-yr): 0.93 Channel

t»= 1.37 minutes t,^ 8.07 minutes

tc= 9.4 minutes tc check == 12.0 minutes

One-hour Rainfall inches Freq. iii|ii|||yr.
Rainfall Intensity 0.94 in/hr
Discharge: 0.19 cfs
Upstream Flowby: cfs
Total InletQ: 0.19 cfs

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

for City of Grand Junction Inlet Types

Methodology: UDFCD Rationai Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 1-Jul-OS

Inlet Location:
(D No.: g|fiM§ii
Station: 1(1(1(311 Grate Elevation:
Offset: IBH8B ws E< @ Grate:

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

tc=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total inletQ:

^?;i^s^%>?®'SB^ S!

0.53 Ac

ft

0.00

'paved-

'unpav-

'comp-

'over'

H:
0.93 Channel Type:
1.61 minutes

12.9 minutes

I inches
3.31 in/hr
1.63 cfs

^ ^- ^^s'-:^^?^^-.^:^^

1.63 cfs

t(=

check

Freq.

^&SS^^ST\}^^^^^^-^•^u ^

0.93
^^Wn^S^

•^/^ ^^'^^•--•i -^ -:Jl ^

12.50 minutes

12.9 minutes

WiSWi^-

DP"100(100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Iniet Types

Methodology: UOFCD Rational Method (1984), and
FHWA "Drainage of Highway Pavements" H6C No. 12

Template fay: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 1-Jul-05

Inlet Location:
!D No.:

Station:
Offset:

Inlet Hydrology:
Area Paved:

Area Unpaved: gSBUUgJAc . C,^:g^^^^l
Totaf Area: 0.53 Ac Ccomp: 0.93

S8tM?
i|25Si|Gi| Grate Elevation: ^^§K

WS El @ Grate: 0.00

Overland Length: S,,: US yo;
ll "ovef'

^.^^^^ii^^.'-S^ ^ * ^ ^'[^^^sj^^^~^£;=.^

Channel Length: H:
Overiand C (5-yr): 0.93 Channel Type:

ti= 1.61 minutes ti= 12.50 minutes

tc= 12.9 minutes fcchec«= 12.9 minutes

One-hour Rainfall ii;^tl^33| inches Freq. K^^IMyr-
Rainfall Intensity 3.31 Jn/hr
Discharge: 1.63 cfs
Upstream Flowby: ' IBIIBIJil! cfs
TotallnletQ: 1.63 cfs

DP-101 (100)



INLET DESIGN CALCULATiON
Descriplion: fnlet Hydrologyand Capacity Analysis

for City of Grand Junction fnlet Types

Methodology: UDFCD Rationai Method (1984). and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, fnc.

Last Revised: 29-Jun-OS

rpaved* y,

runpav S-w???

•cotnp- 0.93

Inlet Location:
ID No.:

Station: Grate Elevation: IIMBSI
Offset: WS El @ Grate: 4590.71

Inlet Hydrology:
Area Paved: ilim^Ac

Area Unpaved: ililliUIIIAc
Total Area: 0.23 Ac
Overland Length:
Channel Length: iiilUHft H:|
Overiand C (5-yr): 0.93 Channel Type:!

t,s 1.59 minutes ti =

tc= 5.9 minutes t<: check=

One-hour Rainfall inches Freq.

Rainfall Intensity 4.26 in/hr
Discharge: 0.91 cfs
Upstream Flowby: iiiiUiEtcfs
Total Inlet Q: 0.91 cfs

Gutter Hycfraulics:
Slope: ^S^m Street Roughness: I
Cross-Slope: Spread (allowable):^

Actual Spread:
Gutter Capacity: 1.47 cfs
Actual Depth: 0.16 ft
Actual Velocity: 1.44 ft/s

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

Inlet Type: C (G - grate, 0 - curb opening, C - combined)

WSEL@ Grate: 4590.71
Combined:!

Jype:__liilillil
) U/S Curb Opening:!

Length:
Blockage: iiliiUJ

I_D/S Grate:)
Grate:

Width:
Length:

Blockage:
Vo:

E^ = 47.42%

4.26 minutes

11.3 minutes

—yr.

—
7.94 ft

Lt:
E:

Eo:

Rf:
Rs:
E:
Q caught:
Q ffowby:

1471
0.00%

0.43

1.00

0.08

47.42%
0.43 cfs

0.48 cfs

211-1 (100)



INLET DESIGN CALCULATION
Description: Intel Hydrologyand Capacity 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; 29-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

tnlet Hydrology:
Area Paved:

Area Un pave d:
Total Area:
Overiand Length:
Channel Length:
Overland C (5-yr):

t,=

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter HydrauUcs:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

Inlet Type: C
WSEL @ Grate: 4590.73

Combined:!
Type:

U/S Curb Opening:
Length:

Bfockage:
D/S Grate:

Grate:
Width:

Length:
Bfockage:

Vo:
•net ~

Grate Elevation:!
WS E! @ Grate: 4590.73

Ac Cp^:

Ac C,^:

0.32 Ac C,^: 0.93

0.93 Channel Type:j|ii||iii|
1.59 minutes t,= 4.26 minutes

5.9 minutes tcchecx^ 11.3 minutes

^^^^Sjinches Freq. MJ^^^Uyr.
4.26 in/hr
1.27 cfs

iiMiMlcfs
1.27 cfs

Street Roughness:|imU
Spread (allowable):

Actual Spread: 8.99 ft
1.47 cfs

0.18 n

1.57ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

l^^!ig!^lill"Mfll1i

Lt: 16.90
E: 0.00%

0.39

Rf: 1.00

Rs: 0.07
E: 42.89%

42.89%

Q caught: 0.54 cfs

Q flowby: 0.72 cfs

211-2(100)



*NLET DESIGN CALCULATION
Description: Infet Hydrologyand Capacity Analysis

for City of Grand Junction (nlet Types

Methodoiogy: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
!DNo.:

Station: Grate Elevation:
Offset: WS El @ Grate:

Inlet Hydrofogy:
Area Paved:

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

f.=

tc.

One-hour Rainfall
Rainfa!! Intensity
Discharge:
Upstream Howby:
Total Inlef Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

InietType: C
WSEL @ Grate: 4590.67

_Combined:!
Type:

I U/S Curb Opening: I
Length:

Blockage:

I_D/S Grate:)
Grate:

Width:
Length:

BIockage:
Vo:
1-net

0.10 Ac

4590.67

^paved^ ^^^^^^^^

'ttipav- KSHSv'x:SfS^vfSUS

C^: 0.93

H:
0.93 Channel Type:ii|iiiii|
1.59 minutes

5.9 minutes

inches
4,26 in/hr
0.40 cfs

0.40 cfs

t< = 4.26 minutes

tc check ^ 11.3 minutes

Freq. liiilBlyr.

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

Actual Spread: 5.81 ft
1.47 cfs

0.12 ft
1.17ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

T^Z__. _

Lt: 10.37
E: 0.00%

0.55

60.02%

Rf: 1.00

Rs: 0.11

E: 60.02%
Q caught: 0.24 cfs

Qflowby: 0.16 cfs

221-1 (100)



INLET DESIGN CALCULATION
Description: Infet Hydrotogyand Capacity 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. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: I

Station: i
Offset: ImmInlet Hydrology:
Area Paved:
Area Unpaved:

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

tf=

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:
Class: G

Inlet Type: C
WSEL @ Grate: 4590.68

_Combined:!
Type:

U/S Curb Opening:
Length:

Blockage:

I_D/S Grate:
Grate:

Width:
Length;

Biockage:
Vo:

•nel ~

Grate Elevation:
WS El @ Grate: 4590.68

<^wed:i

Cunp^l

0.15 Ac C,^:

iiiillllllift Sover:
H:l

0.93 Channel Type:!
1.40 minutes t,

6.5 minutes tc dw* =

inches Freq.

4.15 in/hr
0.58 cfs

0.58 cfs

iiiiiiil Street Roughness: I
ililHliill Spread (allowable):

Actual Spread:
1.47 cfs
0.13 ft
1.29 ft/S

(G - on grade or S - sag)

0.93

lliitiliiillii'll
5.09 minutes

11.4 minutes

6.70 ft

(G - grate, 0 - curb opening, C - combined)

Lti

Rf:
Rs:
E:

ii—fps
54.08%

Q caught:
Q flowby:

12.16

0.00%

0.49

1.00

0.10

54.08%
0.31 cfs

0.27 cfs

221-2(100)



tNLET 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

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-OS

Infet Location:
ID No.:

Station:
Offset:

Inlet Hydrology:
Area Paved:

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

ti=

1c =

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

fnlet Type:
WSEL © Grate: 4573.63

Grate Elevation:
WS El @. Grate: 4573.63

1—11^1 Ac
0.34 Ac

ft
0.93

'paved

^unpw^ lllliililil-11
C^: 0.93

Channel Type:

G
c

1.52 minutes ti= 14.32 minutes

13.2 minutes t,;^^ 13.2 minutes

inches Freq. iiilHMlyr.
3.28 in/hr
1.04 cfs

1.04 cfs

Street Roughness:
Spread (allowable): ft

Actual Spread: 8.34 ft
1.47 cfs

0.17 ft
1.49 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length: ||g|||||ift

Blockage:
D/S Grate:|

Grate: IfilltW^I^KEo:
Width:

Length: iUiilil^ft
Blockage: liiilSJ

Vo^

E^== 45.58%

E:

Eo:

Rf:
Rs:
E:
Q caught:
Q flowby:

15.54

0.00%

0.41

1.00

0.08
45.58%

0.47 cfs

0.56 cfs

2561-1 (100)



INLET DESIGN CALCULATION
Description: Intet Hydrofogy and Capacity Analysis

for City of Grand Junction

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:
!DNo.:

Station:
in
d Grate Elevation:

Offset: WS El @ Grate: 4573.74
Inlet Hydrology:

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

fi=

t.=

One-hour Rainfall
Rainfall Intensity

/ Discharge:

Upstream Flowby:
Total in!et Q:

Gutter Hydraulics:
Slope;
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

Inlei Type: C
WSEL @ Grate: 4573.

Ac Cp^d:

'unpav ^^^^^^^^.

0.79 Ac C^: 0.93

0.93 Channel Type:
1.65 minutes t<== 14.07 minutes

13.2 minutes 4check= 13.2 minutes

inches Freq. i|ii||H||Ojyr.
3.28 in/hr
2.41 cfs

iiiiiMlcfs
2.41 cfs

Street Roughness^
Spread (allowable): ft

Actual Spread: 11.44 ft
1.47 cfs

0.23 ft

1.84 ft/s

(G - on grade or S - sag)

(G " grate, 0 - curb opening, C " combined)

.74

Combined:!
Type:

U/S Curb Opening:!
M"llilffiMi!^^B^B

Length: g||ig|iift
Bfockage: iiili0?
D/S Grate:!

Grate:

Width: liliiTt
Length: |i§HllilOij ft

Blockage: |liU^S;
Vo: ^iii||B fps
Enei = 34.95%

Lt:
E:

Eo:

Rf:
Rs:

E:
Q caught:
Q flowby:

22.15

0.00%

0.31

1.00

0.05

34.95%
0.84 cfs

1.57 cfs

2561-2(100)



INLBT DESIGN CALCULATIOM
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction

Methodoiogy: 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-OS

Intet Location:
ID No.:

Station: Grate Elevation:
Offset: WS El ©Grate: 4575.30

Inlef Hydrology:
Area Paved:

Area Unpaved: iiililAc
Total Area: 0.47 Ac
Overiand Length: ft
Channel Length: ft
Overiand C (5-yr): 0.93 Channel Type:;

t<= 1.48 minutes ti=

tc= 10.1 minutes

One-hour Rainfall iiiiltlS inches
Rainfall Intensity 3.63 in/hr
Discharge: 1.59 cfs

Upstream FIowby: iiHIMi|c^s
TotaUnletQ: -1.59 cfs

Gutter Hydraulics:
Slope: iiililMi Street Roughness:;
Cross-Slope: Spread (aHowable): |

Actual Spread:

"paved-

•ccnnp-

•over-

H:

lc_chsck

Freq.

0.93

8.64 minutes

12.1 minutes

9.78 ft
Gutter Capacity:
Actual Depth:
Actual Velocity:

tnlet HydrauUcs:
Class: S

(nlet Type: C
WSEL @ Grate: 4575.30

Combined:!

Type:
U/S Curb Opening:

Length:
Blockage:
D/S Grate:

Grate:

Width:
Length:

BIockage;
Vo:

-net

1.47 cfs

0.20 ft
1.66 ft/s

(G -on grade or S

(G - grate, 0 - curb
sag)
opening, C - combined)

c

CIZZ^.-.,,._,..,.

Lt:
E:

—ftm ft

iiilliMJfps
40.99%

Rf:
Rs:

E:
Q caught:
Q ffowby:

18.57

0.00%

0.36

1.00

0.08
40.99%

0.65 cfs

0.94 cfs

2651-1 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrotogy and Capacity Analysis

for City of Grand Junction

Methodotogy: UDFCD Rationa! 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

fnlet Location:
ID No.:

Station: i^iiiiil
Offset:

Inlet Hydrology:
Area Paved:

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

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class; S

Inlet Type: C
WSEL@ Grate: 4575.33

_Combined:]
Type:

U/S Curb Opening:
Length:

Blockage:

[__.____.____ __!D/SGrate:

Grate:
Width:

Length:
Bfockage:

Vo:
•net

Grate Elevation: Wii^
WS E) @ Grate: 4575.33

AC Cpaved:

Ac C^:
1.14 Ac C,^: 0.60

M—lft
0.60 Channel Type:
4.71 minutes ft = 8.50 minutes

12.1 minutes tc check== 12.1 minutes

iiiillll||inches Freq. ^^^ffi^iyr.
3.39 in/hr

2.31 cfs

iiiiiMlcfs
2.31 cfs

Street Roughness:

Spread (aHowable):iliiiii|ift
Actual Spread: 11.26 ft

1.47 cfs

0.23 ft
1.82 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Lt: 21.75
E: 0.00%

0.32

Rf: 1.00
Rs: 0.07

E: 36.37%

36.37%
Q caught: 0.84 cfs

Q flowby: 1.47 cfs

2651-2(100)



)NLET DESIGN CALCULATION
Description: Infet Hydrology and Capacity Analysis

for Cfty 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; 29-Jun-OS

In let Location:
ID No.:

Station: iiliiiilli Grate Elevation: lljd^lil
Offset: WS El @ Grate: 4575.48

Intet Hydrology:
Area Paved:

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

tj

tc=

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

Gutter Hydrautics:
Slope;
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Ciass: S

tnlet Type: C
WSEL @ Grate; 4575.48

Combined:]
Type:

U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:
Enet

Ac Cp,^

Ac C^:
0.61 Ac C^: 0.93

ft s—

0.93 Channel Type:
1.48 minutes ti= 13.48 minutes

13.0 minutes t^,ck== 13.0 minutes

inches Freq. iiBMIyr-
3.30 in/hr
1.87 cfs

•iMMcfs
1.87 cfs

Street Roughness: IHIIIMI
Spread (allowable): ft

Actual Spread: 10.40 ft
1.47cfs

0.21 ft
1.73 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

^^^il^!K^u^i^^iiiii;i:ii

Lt: 19.91
E: 0.00%

0.34

ft Rf: 1 .oo
Rs: 0.07

E: 38.90%
f ps

38.90%
Q caught: 0.73 cfs

Q flowby: 1.14 cfs

2741-1 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational MeEhod (1984). and

FHWA "Drainage of Highway Pavements" HEC No. 12

Tempiate 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:
Overland Length: i
Channel Length: |
Overland C (5-yr):

tc=

One-hour Rainfall

RainfaK Intensity
Discharge:
Upstream Ffowby:
Total Iniet Q;

Gutter Hydraulics:
Slope:
Cross-Sfope:

Grate Elevation:
WS El @ Grate: 4575.53

inMAc
—Ac

1.60 Ac

ft

Hi—lft
0.59

4.41 minutes

13.0 minutes

lililid inches
3.30 in/hr
3 A 3 cfs

llliilEMIcfe
3.13 cfs

Cp^<i:

c-p-

Channel

3 t<

Freq

cornp-

•aw

H:
Type:

t,=

: chwh

0.59

13.45 minutes

13.0 minutes

If^tliiyr.

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Kydraulics:
Class: S

[nlet Type: C
WSEL (% Grate: 4575.53

Street Roughness: i^^m
Spread (allowable): ft

Actual Spread: 12.61 ft
1.47 cfs

0.25 ft
1.97 ft/s

(G " on grade or S - sag)

(G - grate, 0" curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:)
Length:

Blockage:
D/S Grate:!

Grate:

Width:
Length;

Blockage:
Vo: llllilliiljfps
E^ = 32.95%

u:
E:

Eo:

Rf:
Rs;
E:
Q caught:
Q tiowby:

24.70

0.00%

0.29

1.00

0.06
32.95%

1.03 cfs

2.10 cfs

2741-2 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrologyand Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.:

Station: mmH Grate Elevation:
Offset: WS El ©Grate: 4575.67

Inlet Hydrology:
Area Paved:

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

li

t.=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Ffowby:
Total inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth;
Actual Velocity:

Intet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4575.67

Ac Cp^
Ac c,^: u^siiipl

0.91 Ac C^: 0.93

s—iiiif

0.93 Channel Type:
2.72 minutes t, = 25.77 minutes

15.6 minutes tcct,<.ck=: 15.6 minutes

inches Freq. iUnMlyr.
3.05 in/hr
2.58 cfs

lilliiMlcfs
2.58 cfs

Street Roughness:|||||OBil
Spread (allowable):

Actual Spread: 5.90 ft
1.66 cfs

0.35ft
2.47 fVs

(G - on grade or S"sag)

(G - grate, 0 - curb opening, C - combined)

37
Combined:]

Type:
U/S Curb Opening:!

Length:
Blockage:
D/S Grate:!

Grate:
Width:

Length:
Biockage:

Vo:
E^, = 59.42%

Lt:
E:

Eo:
Rfi
Rs:
E:
Q caught:
Q fiowby:

11.79

0.00%

0.54

1.00

0.11

59.42%
1.53 cfs

1.05 cfs

2831-1 (100)



INLET DESIGN CALCULATION
Description: InletHydrotogyand Capacity Analysis

for City of Grand Junction fnlet Types

Methodofogy: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-05

Inlet Location:
ID No.:

Station: aifiM
Offset:

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

li

t^

One-hour Rainfall
Rainfall Intensity
Discharge;

Upstream F!owby:
Total Inlet Q;

GutterHydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

InletType: C
WSEL @ Grate: 4576.61

Combined:!
Type:

U/S Curb Opening:
Length:

Blockage:

I_D/S Grate:
Grate:

Width:
Length:

Blockage:
Vo:

•net

Grate Elevation:
WS El @ Grate: 4576.61

cpaved:l

C""P-1

1.60 Ac C,^:

s°^l

0.59

0.59 Channel Type:
2.31 minutes t,

13.9 minutes tc,^=

inches Freq.

3.21 in/hr
3.01 cfs

3.77 cfs

Street Roughness:
Spread (allowable):!

Actual Spread:
9.20 cfs

0.41 ft
2.72 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Lt:
E:

R^
Rs:

E:
Uiitilfps

40.88%
Q caught:
Q flowby:

m
19.67 minutes

13.9 minutes

6.81 ft

combined)

13.83

0.00%

0.35

1.00

0.10

40.88%
1.54 cfs

2.23 cfs

2831-2(100)



INLET DES I G N CALC ULATI ON
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Intet Types

Methodo!ogy; UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Tempiate by: George K. Cotton, PE

Carters Burgess, fnc.

Last Revised: 29-Jun-OS

uaai
:%ii@n:

imsu

Inlet Location:
ID No.:

Station:
Offset:

Inlet Hydrology:
Area Paved:

Area Unpaved:

Totai Area:
Overland Length:
Channel Length:
Overland C (5-yr):

li

t.=

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Ffowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

Inlet Type:
WSEL(% Grate: 458171

Grate Elevation: iltf
WS El (% Grate: 4581.71

0.37 Ac

iiiiMlift
0.93

cp^:iiiaMi
'urpav • ^wSWmS^^S-S^^

C^: 0.93

Channel Type:
tt = 7.52 minutes

tcciiedc^ 11.9 minutes

Freq. liliiWiyc.

G
c

Combined:!
Type:

1.40 minutes

8.9 minutes

inches
3.79 in/hr
1.30 cfs

itcfs
1.30 cfs

Street Roughness:
Spread (allowable): iBg|gg|ft

Actual Spread: 9.38 ft
1.35 cfs

0.18 ft
1.56 fVs

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

WWKiiiiiiiii
U/S Curb Opening:!

Length: iiliiMJft
Biockage:
D/S Grate:!

Grate: ifii%^itsiil®^i^ Eo:
Width: ft
Length: iUiiim;ft

BIockage:
Vo:
E^,= 41.44%

E:

Eo:
Rf:
Rs:

E:
Q caught;
Q flowby:

17.64
0.00%

0.37

1.00

0.07

41.44%
0.54 cfs

0.76 cfs

2901-1 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodoiogy: UDFCD Rationat 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: WiiSM
Offset: HUiUil

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 HydrauUcs:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class:

Inlet Type:
WSEL(% Grate: 4589.85

Grate Elevation: iilMBI
WS El (5> Grate: 4589.85

Ac
0.62 Ac

0.93

'paw<f- ^yf'^.ym^fw^.^

runpav" ^^.<^^^'^^^^^<

'comp^ 0.93

Channel Type:
tt = 20.62 minutes

tc<:heck= 14.3 minutes

Freq. yr.

s
c

1.68 minutes

14.3 minutes

iiiilill^H inches
3.17 in/hr
1.83 cfs

2.19 cfe

Street Roughness:
Spread (allowable): ft

Actual Spread: 11.03 ft
1.47 cfs

0.22 ft
1.80 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!

Type:
U/S Curb Opening:!

Length:
Blockage:

Lt:
E:

D/S Grate: I
Grate: Eo:

Width: Rf:
Length: Rs:

Blockage: E:
Vo: llliiliWJfps |Q caught:
E^= 37.02% iQflowby:

21.26

0.00%

0.32

1.00

0.07
37.02%

0.81 cfs

1.38 cfs

2951-1 (100)



1NLET DESIGN CALCULATION
Description: fnfet Hydrologyand Capacity Analysis

for City of Grand Junction Intel Types

Methodoiogy: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.:

Station:

m

i Grate Elevation:
Offset: WS El @ Grate: 4584.12

Inlet Hydrology:
Area Paved:

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

t(

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actua! Depth:
Actual Velocity:

InletHydrauUcs:
Class: S

InletType: C

AC Cpaved:

AC C^y.

1.47 Ac C,^: 0.83

0.83 Channel Type:
2.18 minutes ti= 24.69 minutes

14.9 minutes tc check ^ 14.9 minutes

inches Freq. flMilyr.
3.11 jn/hr
3.78 cfs

5.42 cfs

Street Roughness: i^^iSff
Spread (allowable):

Actual Spread: 15.49 ft
1.47 cfs

0.31 ft
2.26 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)
WSEL@ Grate: 4584.12

Combined:!

Type:_ IMflBci^llliliiM!
U/S Curb0pening:i

Length:
Blockage: iiiiBfJ
D/S Grate:|
Grate: Eo:

Width:
Length:

Blockage:
Vo:
E^ = 27.40%

E:

Eo:

Rf:
Rs:

E:
Q caught:
Q ffowby:

31J2
0.00%

0.24

1.00

0.05

27.40%
1.49 cfs

3.93 cfs

2951-2(100)



1NLET 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: 29-Jun-05

fnlet Location:
ID No.:

Station: HSiBI Grate Elevation:
Offset: WS El @ Grate:

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

li

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
Total infet Q:

1.72 Ac

0.93 Channel

3.77 minutes

10.4 minutes t<

inches Freq
3.60 in/hr
5.75 cfs

5.75 cfs

^1
0.00

'paved-

'unpav-

cwnp-

'over-

H:
Type:

t,=

; dieck

0.93

6.61 minutes

12.9 minutes

295P-1 (100)



INLET DESIGN CALCULATION
OescripEion: Inlet Hydrologyand Capacity Anaiysis

for City of Grand Junction Intel 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-OS

Inlet Location:

ID No.:

Station:
Offset:

Grate Elevat!on:^^IS|a|iE|
WS E( @ Grate: 0.00

Inlet Hydrology:
Area Paved: Cpa^d: iililiMI
Area Unpaved: iiliiililjAc C^av:|^^^1
Total Area; 1.32 Ac C,^: 0.93

Overiand Length:
Channel Length:
Overland C (5-yr): 0.93 Channel Type:

tj = 3.66 minutes t; = 4.93 minutes

tc= 8.6 minutes t<:dieA= 12.4 minutes

One-hour Rainfall iilifl inches Freq. |NN^pl9|yr.
Rainfall Intensity 3.83 in/hr
Discharge: 4.70 cfs
Upstream Flowby: iiiliiiilcfs
Total Inlet Q: 4.70 cfs

299P-1 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrofogy and Capacity 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. Cotton, PE

Carter & Burgess, inc.

Last Revised: 29-Jun-OS

(nlet Location:
ID No.:

Station: Grate Elevation:
Offset: WS El @ Grate: 0.00

(nlet Hydrology:
Area Paved: Ac Cp^,: iliiiiiij
Area Unpavect: Hliil(IUJAc C^^:|^||^^||
Total Area: 2.47 Ac C,^: 0.93

Overiand Length: iiiiilft S^:|am^^
Channel Length: H:||||iii|i
Overiand C (5-yr): 0.93 Channel Type:

ti = 2.66 minutes 1;= 16.87 minutes

tc= 14.1 minutes tccheck=: 14.1 minutes

One-hour Rainfall iiiiiliil inches Freq. ^^ri^Qlyf.
Rainfall Intensity 3,19 in/hr
Discharge: 7.33 cfs

Upstream Flowby: iliililiU cfs
Total Inlet Q: 7.33 cfs

302P-1 (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction !nfet 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-OS

Inlet Location:
!D No.: iiiMffi
Station: t^Q^gMB
Offset:

Inlet Hydrology:
Area Paved:

Area Unpaved:
Totai Area:
Overiand Length:
Channel Length:
Overland C (5-yr):

ti=

tc=

One-hour Rainfail

Rainfall intensity
Discharge:
Upstream Flowby:
Total tnlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydrauiics:
Class: G

Inlet Type: C
WSEL@ Grate: 4588.11

Combined:i
Type:

] U/S Curb Opening:
Length:

Blockage:

I_D/S Grate:
Grate:

Width;
Length:

Blockage:
Vo:

-net ~*

El Grate Elevation:
I WS El ©Grate: 4588.11

iilji||06§Ac Cp^iiiliiil
HillMi Ac C^/:

0.06 Ac C,<^,: 0.93

ili—ft
0.93 Channel Type:
1.26 minutes ^^ 2.08 minutes

5.0 minutes 1c check = 10.7 minutes

lii1Bmches Freq.
4.41 in/hr
0.25 cfs

nmiiiicfs
0.52 cfs

Street Roughness:^^iiU
Spread (allowable):

Actual Spread: 9.91 ft
0.08 cfs

0.10 ft
1.05 ft/s

(G - on grade or S - sag)

(G " grate, 0 - curb opening, C - combined)

mz^.
llilfft Lt: . 17.57

E: 0.00%

CZZl
0.25

ilililillQlft Rf: 1.00
•IB ft Rs: 0.07

E: 30.14%
iiiimifps

30.14%
Q caught: 0.16 cfs
Q flowby: 0.36 cfs

3031-1 (100)



INLET DESIGN CALCULATION
Description: Intel Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCO Rationa! Method (1984). and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: ISiMIM
Station: —mil
offset: mwim

Inlet Hydrology:
Area Paved: ?

Area Unpaved: |
Total Area:
Overland Length: f
Channel Length: i
Overiand C (5-yr):

t,=

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

Gutter Hydraulics:
Slope: |
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

fnlet HydrauUcs:
Class: G

InletType: C
WSEL (% Grate: 4588.25

Grate E(evation:imSMIHI
WS El ® Grate: 4588.25

liiioSAc
iiMiilAc

0.97 Ac

n—ift
i—lift

0.93

'paved' fSSSffSSSSfsS1^

Ceo^p: 0.93

s^immi
Channel Type: ||iii||i||

1.59 minutes

15.7 minutes

Uil inches
3.04 in/hr
2.74 cfs

iiiiiiiicfs
2.74 cfs

ti = 29.30 minutes

tc check= 15.7 minutes

Freq. ||||||m|yr

Street Roughness:
Spread (allowable): ft

Actual Spread: 6.00 ft
9.34 cfs

0.24 ft
3.81 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C " combined)

Combined:)

JypeL
U/S Curb Opening: I

Length:
Blockage: iiiUMi

D/S Grate: I
Grate: W^iiS^ii^S^^^^^-o^
Width: iliillllift

Length:
Blockage:

Vo: |||H?1|M| fps |Q caught:
E^= 40.35% iQtiowby:

Lt:
E:

Eo:

Rf:
Rs:

E:

23.38

0.00%

0.39

1.00

0.03

40.35%
1,11 cfs

1.64 cfs

3041-1 (100)



INLET DESIGN CALCULATK)_N
Description: ln!et 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-OS

Inlet Location:
ID No.:

Station: WWt
Offset:

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

tc=

One-hour Rainfall |
Rainfall Intensity
Discharge:
Upstream Flowby: |
Total Iniet Q:

Gutter Hydraulics:
Sfope:
Cross-Stope:

Grate Elevation: IIISMil
WS El @ Grate: 4588.22

0.66

0.93

1.42

15.5

Ac
Ac
Ac

ft
ft

3.06

1.88

2.04

'pawd-

wpav

• cons)'

S^:|

H:i
Channel Type:!

minutes t, ==

minutes t^ ^,^ =

inches Freq. |
in/hr
cfs

cfs
cfs

0.93

28.11 minutes

15.5 minutes

Gutter Capacity:
Actual Depth:
Actual Velocity:

Iniet Hydraulics:
Class: G

Iniet Type: C
WSEL(% Grate: 4588.22

Street Roughness:

Spread (allowable):
Actual Spread: 5.37 ft

1.68 cfs

0.21 ft
3.53 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
D/S Grate:|

Grate: I
Width: |

Length: ;
Blockage: |

Vo: I
•net ~ 86.75%

Lt:
E:

Eo:

Rf:
Rs:
E:
Q caught:
Q tiowby:

20.64

67.00%

0.42

1.00

0.30

59.86%
1.77

0.27

cfs
cfs

3041-2(100)



1NLET DESIGN CALCULATION
Description: fnlet 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-OS

Inlet Location:
ID No.:

Station:
Offset:

Inlet Hydroiogy:
Area Paved:

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

tj ^

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:

Grate Elevation:;

WS El (% Grate: 4590.63

liliMUAc
0.07 Ac

0.93

Fpaved

'unpav- 'SSSS^SggS^M

C^: 0.93

Channel Type:
1.40 minutes

5.0 minutes

inches
4.41 in/hr
0.29 cfs

ti= 1.99 minutes

tccf>eck= 10.7 minutes

Freq. Hi—I Vf-

Upstream Fiowby:
Total inlet Q:

Gutter Hydraulics:
Slope:
Cross-Sfope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Iniet Hydraulics:
Cfass: G

tnlet Type: C
WSEL @ Grate: 4590.63

Combined:!
Type:

I U/S Curb Opening:
Length:

Blockage:

I_D/S Grate:
Grate:

Width:
Length:

Blockage:
Vo:

•nel

0.29 cfs

Street Roughness:

Spread (allowable):
Actual Spread:

0.37 cfs

0.08 ft
0.88 n/s

(G - on grade or S- sag)

(G - grate, 0 " curb opening, C -

8.61 ft

combined)

•BJB^BIBM^IIBiiB

Lt:
^

R^
Rs:
E:

45.16%
Q caught:
Q flowby:

14.83

0.00%

0.40

1.00

0.09

45.16%
0.13 cfs

0.16 cfs

314M (100)



INLET DESIGN CALCULATION
Description: fnlet Hydroiogy 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: 29-Jun-OS

Infet Location:
ID No.:

Station:
Offset:

tnlet Hydrology:
Area Paved:

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

Lj —

tc.

One-hour Rainfall
Rainfai! Intensity
Discharge:
Upstream Fiowby:
Total Inlef Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hyctraulics:
Class: G

Inlet Type: C
WSEL @ Grate: 4590.72

_Combined:!
Type:

I U/S Curb Opening:
Length:

Bfockage:
D/S Grate:

Grate:
Width:

Length:
Bfockage:

Vo:
•net

Grate Elevation: iiiSimil
WS E! @ Grate: 4590.72

Ac Cp^,:

Ac C^:
0.32 Ac C,^: 0.93

s^:|aMUf

0.93 Channel Type:
1.35 minutes ti=: 8.59 minutes

9.9 minutes tcdiech:= 12.1 minutes

inches Freq. liiilllM yr.
3.65 in/hr
1.09 cfs

1.09 cfs

Street Roughness:
Spread (allowable)

Actual Spread: 8.49 ft
1.47 cfs

0.17ft
1.51 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

U: 15.85
E: 0.00%

0.41
Rf: 1.00
Rs: 0.07

E: 44.95%

44.95%
Q caught: 0.49 cfs
Q ftowby: 0.60 cfs

319M (100)



1NLET DESIGN CALCULATJQN
Description: inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UOFCO 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-OS

Inlet Location:
iD No.:

Station: WSimH,
Offset:

Inlet Hydrofogy:
Area Paved: |iii|Q|8Ji|Ac
Area Unpaved: |||||||(||0|E|Ac
Total Area: 0.88 Ac

Overland Length: iitiiSBft
Channel Length: ft
Overland C (5-yr): 0.93

tj=

tc=

One-hour Rainrail

Rainfall Intensity
Discharge:
Upstream FIowby;
Total inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Grate Elevation: IS
WS Ei @ Grate: 4590.78

'paved

•unpav SsS^ggsifSSSS1^

C,,^: 0.93

Q^iiiiSiM

Channel Type:
1.40 minutes

14.7 minutes

inches
3.14 in/hr
2.57 cfs

liiiiWllcfs
2.57 cfs

tt= 23.22 minutes

tc check= 14.7 minutes

Freci- iiiiiiWlyr.

Street Roughness: ^JiUOS
Spread (allowable):

Actual Spread: 11.71 ft
Gutter Capacity;
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Cfass: S

fnletType: C
WSEL @) Grate: 4590.78

1.47 cfs

0.23 ft
1.87 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
D/S Grate:|

Grate:

Width:
Length:

Bfockage:
Vo:

E^= 35.15%

Lt:
E:

Eo:

Rf:
Rs:

E:
Q caught:
Q flowby:

22.73

0.00%

0.31

1.00

0.06

35.15%
0.90 cfs

1.66 cfs

3231-1 (100)



INLET DESIGN CALCULATION
Description- )n!et Hydroiogyand Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by; George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.:

Station: iUiM^
Offset:

Inlet Hydrology:
Area Paved:

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

tc.

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity;

Inlet Hydraulics:
Class: S

fniet Type: C
WSEL @ Grate: 4590.83

^-__ - -^_^^^^^

Type:
I U/S Curb Opening:

Length:
Blockage:

I_D/S Grate:
Grate:

Width:
Length:

BlocKage;
Vo:

-net —

Grate Elevation:!
WS El @ Grate: 4590.83

Ac cp^<i:

'vnpw

1.18 Ac C,^:

Q^:
H:

0.93 Channel Type:
1.40 minutes t<

14.7 minutes tc check =

inches Freq.

3.14 in/hr
3.44 cfs

lifM^CfS
4.04 cfs

Street Roughness:
Spread (allowable):

Actual Spread:
1.47 cfs
0.28 ft
2.10 ft/s

(G " on grade or S- sag)

(G - grate, 0 - curb opening, C - <

Lt:
E:

Rf:
RS:
E:

30.26%
Q caught:
Q fiowby:

0.93

23.22 minutes

14.7 minutes

13.88 ft

combined)

27.51
0.00%

0.26

1.00

0.05
30.26%

1.22 cfs

2.82 cfs

3231-2(100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodoiogy: 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-OS

Inlet Location:
ID No.: litMU
Station:

Offset:
tnlef Hydrology:

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

t,=

tc.

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4593.68

_Combined:!
Type:

I U/S Curb Opening:
Length:

Blockage:

I_D/S Grate;
Grate:

Width:
Length:

Btockage:
Vo:

E^=

Grate Elevation:
WS El @ Grate: 4593.68

Cp,^niliBl

0.82 Ac C^: 0.93

HI—I ft
0.93 Channel Type:
1.40 minutes t,= 17.80 minutes

13.7 minutes tc check= 13.7 minutes

inches Freq. liliSilyf-
3.22 in/hr
2.46 cfs

—lets
2.46 cfs

Street Roughness:
Spread (allowable):

Actual Spread: -11.52 ft
1.47 cfs

0.23 ft

1.85 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

ft Lf: 22.33
E: 0.00%

0.31

ft Rf: 1.00
iiiifjft Rs: 0.07

E: 35.64%

—fps
35.64%

Q caught: 0.88 cfs
Q flowby; 1.58cfs

3341-1 (100)



INLET DESIGN CALCULATION
Description: !n!et Hydrofogy and Capacity Analysis

for City of Grand Junction tniet Types

Methodo!ogy: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by; George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: niiKii
Station: ^MMM
Offset:

Intet Hydrology:
Area Paved:

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

li

tc=

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

Gutter Hydraulics:
Slope:
Cross-Siope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL (% Grate: 4593.68

Grate Elevation: mm^f
WS El (% Grate: 4593.68

iIliiQMtAc

0.82 Ac

0.93

'paved- K^^S^S.'S^^.^i

'wfiw- rw{SSSSSSSssS^S^

C,^: 0.93

Channel Type:
1.40 minutes

13.7 minutes

inches
3.22 in/hr
2.46 cfs

liiiiiilcfs
2.46 cfs

f.

tĉc.check

Freq.

17.80 minutes
13.7 minutes

Street Roughness:
Spread (allowable):

Actual Spread: 11.52 ft
1.47 cfs

0.23ft
1.85 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:)
Type:

U/S Curb Opening:!
Length: Lt:

B!ockage: E:
D/S Grate:|

Eo:
Rf:
Rs:

Grate:
Width:

Length: iliillU ft
Biockage: lililiSlii

Vo:

E^, = 35.64%

E:

22.33

0.00%

0.31

1.00

0.07

35.64%
Q caught:
Q flowby:

0.88 cfs

1.58 cfs

3341-2 (100)



INLET DESIGN CALCULATION
Description: fnlet Hycfrology and Capacity Analysis

for City of Grand Junction !nfet Types

Methodology: UDFCD Rationa! Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.:

Station: Man
Offset:

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

ti=

^-

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total ln!et Q:

Gutter HydrauUcs:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity;

Inlet Hydraulics:
Class: S

InletType: C
WSEL @ Grate: 4596.42

_Combined:!
Type:

I U/S Curb Opening:
Length:

Blockage:

I_D/S Grate:
Grate:

Width:
Length:

Blockage:
Vo:

•ne(

Grate Elevation::

WS El @ Grate:

0.16 Ac

4596.42

'paved- ^ffs^^wSf^^f

c^iiiiiinu
C^r 0.93

0.93 Channel Type:
2.44 minutes

11.9 minutes

inches
3.42 in/hr

0.51 cfs

iiaiM<icfs
0.51 cfs

tt = 9.44 minutes

te check= 12.6 minutes

Freq. HliilMiyc.

Street Roughness:
Spread allowable):

Actual Spread: 6.39 ft
1.47 cfs

0.13 ft
1.25 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

^—IIMKBB
U: 11.52
E: 0.00%

0.51

fps
57.23%

Rf: 1.00

Rs: 0.13
E: 57.23%
Q caught: 0.29 cfs

Q flowby: 0.22 cfs

3401-1 (100)



INLET DESIGN CALCULATION
DescripUon: Inlet Hydroiogy 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: 29-JLin-OS

inlet Location:
! D No.:

Station:
Offset:

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

tc=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
TotallnletQ:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

Inlet Type:
WSEL © Grate: 4596.41

Grate Elevation:;

WS El (% Grate: 4596.41

Ac

—Ac0.11 Ac

0.93

'paved- ^wwwSSUSX!aS

c^p^:

C,^: 0.93

Channel Type:
ti= 2.74 minutes

tcdx-ch^ 11.1 minutes

Freq. iifyr.

s
c

1.91 minutes

5.0 minutes

inches
4.41 in/hr
0.45 cfs

irusicfs
0.45 cfs

Street Roughness:
Spread (allowable):

Actual Spread: 6.11 ft
1.47 cfs

0.12 ft
1.21 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type: i^lUiiiiiii

U/S Curb Opening:!
Length: Lt:

Blockage: E:
D/S Grate:|

Eo:

Rf:
Rs:

E:

Grate:

Width:
Length:

Blockage:
Vo^

•net ~" 'JV, l^. /o

10.95
0.00%

0.53

1.00

0.13

59.12%
Q caught:
Q flowby:

0.27 cfs

0.18 cfs

3401-2(100)



IMLET DESJGN CALCULATION
Description: fntet Hydrolugy 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:
ID No.: WS^^m
Station:
Offset:

Inlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:

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

li

tc.

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

Gutter Hyciraulics:
Slope:
Cross-Slope;

Gutter Capacity:
Actual Depth:
Actual Velocity:

tnlet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4596.42

Combined:!
Type:

[ U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:

•net ~

Grate Elevation:;

WS El @ Grate:

0.18 Ac

4596.42

rpaved-

'unpav-

cornp-

•over*

H:l
0.93 Channel Type:
2.44 minutes

13.0 minutes

inches

3.30 in/hr
0.55 cfs

0.55 cfs

l( —

:_chech ~

Freq.

Street Roughness:

Spread allowable):
Actual Spread:

1.47 cfs

0.13ft
1.27 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - <

^^^—litl—
u:
E:

55.95%

Rf:
Rs:

E:
Q caught:
Q flowby:

0.93

11.34 minutes
13.0 minutes

6.59 ft

combined)

11.93

0.00%

0.50

1.00

0.12

55.95%
0.31 cfs

0.24 cfs

341 M (100)



INLET DESIGN CALCULATION
Description: Inlet Hydrofogy 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: George K. Cotton, PE

Carters Burgess, inc.

Last Revised: 29-Jun-OS

Iniet Location:
ID No.: iiiriiiii
Station: Grate Elevation:
Offset: UMMil WS El @ Grate: 4596.43

Inlef Hydrology:

Area Paved: ^^^|^|Ac Cpav^ lliiiilill
Area Unpaved: C^liliiiiil
Total Area: 0.95 Ac C,^: 0.20

Overland Length; ft S,^:
Channel Length:
Overiand C (5-yr): 0.20 Channel Type:

ti= 13.73 minutes ^= 7.38 minutes

tc= 12.3 minutes t<;<^= 12.3 minutes

One-hour Rainfall inches Freq. illiiiMyc-
Rainfall Intensity 3.37 in/hr
Discharge: 0.64 cfs
Upstream Flowby: cfs
Total Inlef Q: 0.64 cfs

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

Actual Spread: 6.97 ft
Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

tnlet Type: G
WSEL @ Grate: 4596.43

Grate:]
Type:
Width
Length
Blockage:

tnlet Side Restriction:
Weir:

d=

Orifice:
d=

Weir
Ifthelnieti

1.47 cfs

0.14 ft
1.32ft/s

(G - on grade or S -sag)

(G - grate, 0 - curb opening, C -

0.18 ft

0.00 ft
Controls, d = 0.18

is in the gutter, the

Cw:

Co:

est. % bar

ft
spread equals

combined)

8.9ft

3411-2(100)



INLET DESIGN CALCULATIQN
Description: Inlet Hyciroiogy and Capacity Analysis

for City of Grand Junction inlet Types

Methodology: UDFCO Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: iiiWIJiil
Station:
offset: imii^

Inlet Hydrology:
Area Paved:

Area Unpaved:
Total Area:

Overiand Length:
Channel Length:
Overland C (5"yr):

t,=

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Ffowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Siope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

fnlet Hydraulics:
Class:

Inlet Type:
WSEL (% Grate: 4596.41

Grate Elevation:
WS E) @ Grate: 4596.41

0.10 Ac

0.93

'pawd- &ggss^uS^aS

C^:|i|—
C^: 0.93

Channel Type:

tlc_cheirf(

Freq.

2.09 minutes

11.1 minutes

^y-

s
c

2.39 minutes

5.0 minutes

inches
4.41 in/hr
0.41 cfs

iiiiiWlcfs
0.41 cfs

Street Roughness: iliiiBI
Spread (allowable): ft

Actual Spread: 5.89 ft
1.47 cfs

0.12 ft
1.18 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening;!
Length:

Blockage:
D/S Grate:|

Grate:

Width:
Length:

Blockage:
^'-

E,ei ^ 60.63%

Lt:
E:

Eo:

Rf:
Rs:
E:
Q caught:
Q flowby:

10.52

0.00%

0.54

1.00
0.14

60.63%

0.25 cfs

0.16 cfs

341 f-3 (100)



INLET DESIGN CALCULATON
Description: Intel Hydrofogy and Capacity Analysis

for City of Grand Junction Inlet Types

Methodofogy: UOFCD Rational Method (1984). and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: Ill
Station: W^U^ Grate Elevation:iiSlii|
Offset: WS El @ Grate: 4594.87

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

li

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:

Upstream Flowby:
Total Intel Q:

Gutter Hydrautics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actua! Velocity:

InletHydrauiics:
Class: S

inlet Type: C

w^w^vm^fu^ rtL. v/paved-

C^:|
1.03 Ac C^>:

Sov^i

H:l
0.93 Channel Type: I
1.40 minutes ti=

14.8 minutes tc check =

inches Freq.
3.13 in/hr
2.99 cfs

2.99 cfs

0.93

23.89 minutes

14.8 minutes

Street Roughness:iiiii|il
Spread (allowable):!

Actual Spread:
1.47 cfs

0.25 ft

1.95 ft/s

(G - on grade or S- sag)

" grate, 0 - curb opening, C -

12.41 ft

WSEL@ Grate: 4594.87
Combined:!

Type:_
U/S Curb Opening:!

Length:
Bfockage: iiimil
D/S Grate:|
Grate: Eo:
Width: ijfI ft
Length: Hilimft

Blockage:
Vo:

E^ = 33.43%

E:

Eo:
Rf:
Rs:

E:
Q caught:
Q flowby:

24.25

0.00%

0.29

1.00

0.06

33.43%

1.00

1.99

3461-2(100)



INLET DESIGN CALCULATION
Description: Inlet Hydrofogy and Capacity Analysis

for City of Grand Junction fniet Types

Methodology: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.; isiiiif
Station: WM^m
Offset;

Iniet Hydrofogy:
Area Paved:

Area Unpaved;
Total Area:

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

t^

One-hourRainfaH

Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydrauiics:
Class:

In let Type:
WSEL (% Grate: 4594.26

Grate Elevation:
WS El @ Grate: 4594.26

Ac
1.31 Ac

ft
0.87

'paved '• |^^^^^^||l|

'unpw :sSsSis^s^S3fs-

C^: 0.87

Channel Type: ||||||||H|
t(=

tLc check

Freq.

23.89 minutes

14.8 minutes

s
c

1.86 minutes

14.8 minutes

iUIM? inches
3.13 in/hr
3.58 cfs

liHiliQ^EK cfs
3.58 cfs

Street Roughness:

Spread (allowable):
Actual Spread: 13.26 ft

1.47 cfs

0.27 ft
2.03 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:)
Length:

Blockage: iBHUii
D/S Grale:|

Grate:

Width: ft
Length:

Blockage:
Vo:

E^= 31.52%

ii

Lt:
E:

Eo:

Rf:
Rs:
E:

|Q caught:
IQ fiowby:

26.13

0.00%

0.27

1.00

0.06

31.52%
1.13

2.45
cfs
cfs

3461-3(100)



JNLET DESIGN CALCULATION
Description: fnfet Hydrojogy and Capacity Analysis

for City of Grand Junction Intel Types

Methodology: UDFCO 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:
ID No.:

Station: iSW
Offset:

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

ti=

tc=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Flowby:
Total InletQ:

Gutter HydrauUcs:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: G
WSEL@ Grate: 4594.11

Grate:|
Type:
Width
Length
Blockage:

Inlet Side Restriction:
Weir:

d=

Oriftce:
d=

Weir
ffthelnlet

Grate Elevation:
I WSEi@ Grate: 4594.11

'paved- ^g5$gS^^^^y

i—iiAc c^:iiiiiii
0.57 Ac C,^p: 0.20

0.20 Channel
12.47 minutes t,== 2.77 minutes

11.2 minutes te check= 11 .2 minutes

inches Freq. lliiiiUlyr.
3.49 in/hr
0.40 cfs

if^cfs
0.40 cfs

Street Roughness:
Spread (allowable): ft

Actual Spread: 5.83 ft
1.47 cfs

0.12ft
1.17ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C ~ combined)

cw:
Co:

iiliiia; est. % bar

w^^s
0.13 ft

0.00 ft

Controls, d =0.13 ft

is in the gutter, the spread equais 6.4 ft

3461-4(100)



INLET DESIGN CALCULATION
Description-. Intet Hydrology and Capacity Analysis

for City oF Grand Junction Inlet Types

Methodotooy: 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-OS

Inlet Location:
ID No.:

Station: I^Mf^QC
Offset:

Inlet Hydrology:
Area Paved:

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

^
One-hour Rainfaii
Rainfall Intensity
Discharge:
Upstream Flowby:
Total Intel Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4597.56

Combined:)
Type:

U/S Curb Opening:
Length:

Blockage:

I_D/S Grate:
Grate:
Width:

Length:
Blockage:

Vo:
•net

Grate Elevation: iHWMI
WS E! @ Grate: 4597.56

Ac Cp^:

Ac C^,,,:

0.26 Ac C^p: 0.93

ft S^,:

Ift
0.93 Channel Type:
1.44 minutes ft = 3.95 minutes

5.4 minutes tc check = 11 .2 minutes

llllilljiii inches Freq. ^^^S?^<['
4.34 in/hr
1.05 cfs

iHiii^iicfs
1.79 cfs

Street Roughness:

Spread (allowable):
Actual Spread: 10.23 ft

1.47 cfs

0.20 ft
1.71 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Lt: 19.54
& 0.00%

0.35

Rf: 1.00
Hi—ft Rs: 0.08

E: 39.46%

39.46%
Q caught: 0.71 cfs
Qflowby: 1.08 cfs

3561-1 (100)



INLET DESIGN CALCULATION
Description: fnlet Hydrologyand Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rationa! Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-05

tnlet Location:

ID No.:

Station: aUB^
Offset:

Intet Hydroiogy:
Area Paved:

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

li

tc.

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydrauiics:
Class: S

Inlet Type: C
WSEL @ Grate: 4597.60

Combined:!
Type:

I U/S Curb Opening:
Length:

Blockage:

I_D/S Grate:
Grate:
Width:

Length:
Blockage:

Vo:
-net ~

Grate Elevation:
WS El @ Grate:

0.32 Ac

4597.60

'paved- S{SSSSSfgxtySS3K

runp av - :wSvsSiwSSSWgKs^S.

'comp- u-'

s^iijgiiii
H:iiiir

0.93 Channel Type:
1.48 minutes

5.6 minutes

inches
4.29 in/hr
1.28 cfs

2.09 cfs

ft= 4.16 minutes

tc check= 11.2 minutes

Freq. lililMSIilyr.

Street Roughness: ||ii<iii|
Spread (allowable):allowable):

Actua! Spread: 10.84 ft
1.47cfs
0.22ft
1.78 ft/s

(G - on grade or S - sag)

(G - grate, 0" curb opening, C - combined)

iiiillllllililiMiiil

U: 20.85
E: 0.00%

0.33

37.57%

Rf: 1.00

Rs: 0.07

E: 37.57%
Q caught: 0.78 cfs
Qflowby: 1.30 cfs

3561-2(100)



fNLET DESIGN CALCULATION
Description: iniet Hydrologyand Capacity Analysis

for City of Grand Junction Intel Types

Methodoiogy: UDFCD Ratfonaf Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K- Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.:

Station: iSW
Offset:

fnlet Hydrology:
Area Paved:
Area Unpaved:
Total Area:

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

tc=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Ffowby:
Total fnlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Infet Hydraulics:
Class; G

InielType: C
WSEL (8) Grate: 4601.81

Grate Elevation: BUai
WS El ©Grate: 4601.81

0.42

if
0.93

1.40

13.0

3.30
1.29

1.29

Ac
Ac
Ac
ft
ft

'paved•

H:
Channel Type:

minutes

minutes

inches
in/hr
cfs
cfs

cfs

Lc cfiecit

Freq.

0.93

13.51 minutes
13.0 minutes

iiillyr-

Street Roughness:

Spread (allowable) ft
Actual Spread: 9.05 ft

1.47 cfs

0.18 ft
1.57 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:
Width:

Length:
Blockage:

Vo:
En. 42.66%

Lt:
E:

Eo:

Rf:
Rs:
E:
Q caught:
Q flowby:

17.03

0.00%

0.38

1.00

0.07

42.66%

0.55 cfs

0.74 cfs

358M (100)



INLET DESIGN CALCULATION
Description: Iniet Hydroiogy and Capacity 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. Cotton, PE

Carter & Burgess, inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: riMill
Station: iMiUI
offset: uinui

Inlef Hydrology:
Area Paved:

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

tc=

One-hour Rainfall

Rainfall intensity
Discharge:

Upstream Howby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class;

inlet Type:
WSEL@ Grate: 4601.82

Grate Elevation:
WSEi@ Grate: 4601.82

aawiiAc

0.45 Ac

0.93

'pavMf- wisx^wS:?v^3f.'a^

' unpav • ^^SfSsSSSv^SS

C^: 0.93

Channel Type:|i||||ii||
fi== 13.05 minutes

tedw*= 12.9 minutes

Freci • yr-

G
c

1.40 minutes

12.9 minutes

inches
3.31 in/hr
1.39 cfs

Ui—cfs
1.39 cfs

Street Roughness:
Spread (allowable):

Actual Spread: 9.30 ft
1.47 cfs
0.19 ft
1.60 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening: I
Length:

Blockage: miUii
D/S Grate:!
Grate: Eo:

Width:
Length:

Blockage:
Vo^

E^= 41.72%

Lt
E:

Eo:

Rf:
Rs:
E:
|Q caught:
iQ flowby:

17.55

0.00%

0.37

1.00

0.07

41.72%
0.58 cfs

0.81 cfs

3581-2(100)



INLBT DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction jnlet Types

Methodology: UDFCD Rationai Method (1984), and

FHWA "Drainage of Highway Pavements" KEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised; 29-Jun-05

Inlet Location:
!D No.: laai
Station:
offset: aaa

Inlet Hydroldgy:
Area Paved:

Area Unpaved:

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

tl

tc.

One-hour Rainfall
Rainfall Intensify
Discharge:
Upstream Howby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class: S

!n(et Type: C
WSEL@ Grate: 4601.29

Combined:!
Type:

I U/S Curb Opening:
Length:

Blockage:

I_D/S Grate:
Grate:

Width:
Length:

Biockage:
Vo:

Ene, =

Grate Elevation:
WS El ©Grate: 4601.29

Ac Cp^d:

Ac curo^iiiiiii
0.36 Ac C,^: 0.93

ft So..:

Him ft
0.93 Channel Type:
1.40 minutes ft= 12.10 minutes

12.7 minutes t<: check=:: 12.7 minutes

inches Freq. N^^WIyr.
3.33 in/hr
1.11 cfs

iiiiiHicfs
1.11 cfs

Street Roughness:
Spread (a(iowable): ft

Actual Spread: 8.57 ft
10.72 cfs

0.17 ft
1.52 ft/s

(G - on grade or S - sag)

(G - grate, 0 " curb opening, C - combined)

Lt: 16.01
E: 0.00%

0.40

Rf: 1.00
Rs: 0.09

E: 45.68%

45.68%
Q caught: 0.51 cfs
Q flowby: 0.61 cfs

3641-1 (100)



INLET DESIGN CALCULATION
Description: (nlet Hydrologyand 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-OS

Iniet Location:
ID No.: aawin
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 Ffowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

InletHydraulics:
Class:

tnlet Type:
WSEL (% Grate: 4601.29

Grate Elevation:

WSEI@ Grate: 4601.29

Ac
Ac

0.28 Ac

0.77

^Jwvm'- iiiliiiisjil
C^p: 0.77

Channel Type:
ti== 3.12 minutes

tc chsck= 11.2 minutes

Freq. ^^^|g9|yr.

s
c

3.85 minutes

7.0 minutes

llliilllil inches
4.07 in/hr
0.88 cfs

1.43 cfs

Street Roughness:

Spread (allowable):
Actual Spread: 9.41 ft

10.72 cfs

0.19 ft

1.62 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:
Type:

U/S Curt) Opening:]
Length:

Blockage:
D/S Grate:)

Grate:

Width:
Length:

Biockage: i|||HJiit
Vo:
E^- 42.31%

Lt:
E:

Eo:
Rf:
Rs:
E:
!Q caught:
|Q flowby:

17.79
0.00%

0.37

1.00

0.08

42.31%
0.61 cfs

0.83 cfs

3641-2(100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCO Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

ti=

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Intel Hydraulics:
Class: G

Iniet Type: C
WSEL@ Grate: 4601.80

Combined:)
Type:

U/S Curb Opening:
Length:

Blockage:

I_D/S Grate:
Grate:

Width:
Length:

Blockage:
Vo:

•net

Grate Elevation:;
WS El ©Grate: 4601.80

Ac Cp^d:

Ac C^,:

0.29 Ac C^p: 0.93

ft s,^:

liinnin
0.93 Channel Type:
1.40 minutes tt= 7.46 minutes

8.9 minutes tccheck= 11.9 minutes

iiii||||||:| inches Freq. ^^^^iiUyr.
3.79 in/hr

1.02 cfs

iSitcfs
1.02 cfs

Street Roughness:
Spread (allowable):

Actual Spread: 8.30 ft
1.47 cfs

0.17 ft
1.49 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

l^^!^tei^illll^^^S^

Lt: 15.45
E: 0.00%

0.41

Rf: 1.00

ft Rs: 0.08
• E: 45.78%

ii—^ps
45.78%

Q caught: 0.47 cfs
Q flowby: 0.55 cfs

365M (100)



INLET DESIGN CALCULATION
Description: (nfet Hydrology and Capacity Analysis

for City of Grand Junction [niet Types

Methodology: UOFCD Rationaf Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by: George K. Cotton, PE

Carter& Burgess, Inc.

Last Revised: 29-Jun-OS

Infet Location:

ID No.:

Station:
Offset:

lniet Hydrology:
Area Paved:

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

^
tc.

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Iniet Hydraulics:
Class: G

Inlet Type: C
WSEL@ Grate: 4601.78

Combined:!
Type:

) U/S Curb Opening:
Length:

Biockage:

I_D/S Grate:
Grate:
Width:

Length:
BlocKage:

Vo:
-net

Grate Elevation: tiiWWS
WS El @ Grate: 4601.78

cp-d:

c^:
0.19 Ac C^:

S-er:

H:
0.93 Channel Type:
1.40 minutes t(=

6.1 minutes tc ^eck

inches Freq.

4.22 in/hr
0.75 cfs

iiliiwicfs
0.75 cfs

Street Roughness:
Spread (allowable):

Actual Spread:
1.47 cfs

0.15 ft
1.37 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - c

Lt:
E:

Eo:
' ^

Rs:
E:

—Kps
50.31%

Q caught:
Q f)owby:

0.93

4.69 minutes

11.3 minutes

7.37 ft

combined)

13.52

0.00%

0.46

1.00

0.09

50.31%
0.37 cfs

0.37 cfs

3711-1 (100)



INLET DESIGN CALCJJLATION
Description: infet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodojogy: UDFCD Rationa! Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-05

Inlet Location:

ID No.:

Station: Grate Elevation: iMM^
Offset: WS El @ Grate: 4601.75

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

tc=

One-hour Rainfall

Rainfall intensity
Discharge:

Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Infet Hydraulics:
Class: S

fnlet Type: G
WSEL@ Grate: 4601.

Grate:]
Type:
Width
Length

'paved

AC Cy^p^;

0.44 Ac C,^p:

S°v^

H:

0.32

0.32 Channel Type:
6.50 minutes ti

12.4 minutes t^eck

inches Freq.

3.37 in/hr
0.47 cfs

0.47 cfs

Street Roughness:

Spread (allowable):
Actual Spread:

1.47 cfs

0.12 ft
1.23 ft/s

(G - on grade or S"sag)

(G - grate, 0 - curb opening, C -

.75

cw:

Co:

Blockage: est. % bar

Inlet Side Restriction:^MneJ^^
Weir:

Orifice:
d= 0.14 ft

d^= 0.00 ft

Weir Controls, d =0.14ft

If the Inlet is in the gutter, the spread equals

10.06 minutes

12.4 minutes

—Mlyr.

6.22 ft

combined)

I—

7.2ft

3731-1 (100)



INLET DESIGN CALCULATION
Description: Intel Hydrology and Capaciiy Analysis

for City of Grand Junction Infet Types

Methodology: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" H6C No. 12

Tempiate by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: |S—^

Grate Elevation:
WS El @ Grate: 4575.58

Station:
Offset: iltiOOM

Inlet Hydrology:
Area Paved: cpav^il
Area Unpaved: ||||||||i|Ac Cu^v:i|
Total Area: 0.82 Ac C,^:

Overland Length: Sov^Hl
Channel Length: H:i|
Overland C (5-yr): 0.93 Channel Type: m

t< = 1.42 minutes t<

tc= 16.7 minutes tcdieck=

One-hour Rainfall iiliiiill inches Freq. ^
Rainfall Intensity 2.95 jn/hr
Discharge: 2.25 cfs

Upstream Flowby: cfs
Total Infet Q: 3.45 cfs

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

Actual Spread:
1.47 cfs

0.26 ft
2.02 ft/s

0.93

35.91 minutes

16.7 minutes

|yr-

1—ft
13.09 ft

Gutter Capacity:
Actual Depth:
Actual Velocity:

Infet Hydraulics:
Class: S

Infet Type: C
WSEL (% Grate: 4575.58

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C " combined)

Combined:!

Jype:
U/S Curb Opening:!

Length:
Bfockage:
D/S Grate:!

Grate:

Width:

Length: IHiiii^lft
Blockage:

Vo:

En,,= 31.89%

Lt:
E:

Eo:
Rf:
Rs:

E:
Q caught;
Q flowby:

25.75

0.00%

0.28

1.00

0.06

31.89%

1.10cfs

2.35 cfs

3731-2(100)



tNLET DESJGN CALCULATiON
DescnpEion: Jnlet 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: George K. Cotton, PE

Carter & Burgess, inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.:

Station: Grate Elevation:
Offset: WS El @ Grate:

tniet Hydrology:
Area Paved:
Area Unpaved:

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

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
Total fnlet Q:

Gutter Hydraulics:
Slope;
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class; S

Inlet Type: C
WSEL@ Grate: 4601.86

Combined:!
Type:

U/S Curb Opening;
Length:

Blockage:
D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:
E^=

liiiUPMjAc
IUUiiliJAc

0.86 Ac

4601.86

'paved- ^wSVfSSSvfJLVfVia^

'unpav- vffsfKSSSSfSSS^fS

'cofr^ 0.93

0.93 Channel Type:
1.40 minutes ti= 35.91 minutes

16.7 minutes 1c check= 16.7 minutes

inches
2.95 in/hr
2.36 cfs

IWIcfs
2.36 cfs

Freq. iiiilUlJyr.

Street Roughness:
Spread (allowable):

Actual Spread: 11.35 ft
1.47 cfs

0.23 n

1.83 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

BSB^H^BSB
c

Lt: 21.96
E: 0.00%

0.32

ii—^ps
36.11%

Rf: 1.00
Rs: 0.07

E: 36.11%
Q caught: 0.85 cfs

Q tiowby: 1.51 cfs

3731-3(100)



INLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rationai Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by; George K. Cotton, PE

Carter & Burgess, inc.

Last Revised: 29-Jun-OS

inlet Location:

ID No.: ISJMUI
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:

Inlet Hydraulics:
Class: G

Inlet Type: C
WSEL @ Grate: 4606.85

_Combined:)
Type:

U/S Curb Opening:
Length:

Biockage:
D/S Grate:

Grate:

Width:
Length:

Biockage:
Vo:

-n<A

Grate Elevation:
WS El @ Grate:

0.46 Ac

HI—ft

4606.85

'paved- vftSwSySS-USSQ»

'ur(?av- ^y^SvS^^S^S

C^: 0.93

0.93 Channel Type:
2.25 minutes

13.0 minutes

lliiiilS inches
3.30 in/hr
1.41 cfs

iiiliiiils cfs
1.41 cfs

t,= 13.36 minutes

tc check:= 13.0 minutes

Freq. iliiilMyr.

Street Roughness:
Spread (allowable):allowable):

Actual Spread: 9.37 ft
1.47 cfs

0.19ft
1.61 ft/S

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Lt: 17.69
E: 0.00%

0.37

—ft
41.46%

Rf: 1.00
Rs: 0.07

E: 41.46%
Q caught: 0.59 cfs
Q flowby: 0.83 cfs

3791-1 (100)



LNLET DESIGN CALCULATION
Description: fnlet Hydrology and Capacity Analysis

for City of Grand Junction Intel Types

Methodology: UDFCD Rationai Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: iiiismii
Station: Grate Elevation:
Offset:

Inlet Hydrology:
Area Paved:

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

ti=

tc.

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Fiowby:
Total Iniet Q:

Gutter Hydraulics:
Slope:
Cross-Siope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Infet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4606.86

Combined:!
Type:

[ U/S Curb Opening:]
Length:

Blockage:
D/S Grate:|

Grate:

Width:
Length:

Blockage:
Vo:

-net —

WS El @ Grate: 4606.86

c,^:

c^av:

0.37 Ac C^:

Sover:

H:
0.93 Channel Type:
1.35 minutes ti

9.6 minutes ted>e<*=:

iiililiiil inches Freq.
3.70 in/hr
1.27cfs

iiliiU^CfS
1.65 cfs

Street Roughness:

Spread (allowable):
Actual Spread:

1.47 cfs

0.20 ft

1.68 ft/s

(G - on grade or S"sag)

(G - grate, 0 - curb opening, C - <

—'liiil^iliM^l^B^^^

ft Lt:
E:

Eo:
Rf:
Rs:

E:
iursfps

40.47%
Q caught:
Q tiowby:

0.93

8.24 minutes

12.0 minutes

9.93 ft

combined)

18.89

0.00%

0.35

1.00

0.08

40.47%
0.67 cfs

0.98 cfs

388M (100)



INLET DESIGN CALCULATION
DescripEion: Inlet Hyctrology and Capacity Analysis

for City of Grand Junction Inlet Types

Melhocfology: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, inc.

Last Revised: 29-Jun-05

Infet Location:
ID No.: iMWi
Station:
Offset:

fnfet Hydrology:
Area Paved:

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

t<=

1c.

One-hour Rainfall

Rainfall intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydrautics:
Class: S

Inlet Type: C
WSEL@ Grate: 4606.80

F Combined:]
Type:

I U/S Curb Opening^
Length:

Biockage:
D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:

-net ~

Grate Elevation: liiMHi
WS E! @ Grate: 4606.80

Cp^:|

Ac C^:|
0.46 Ac C,^:

iilillBil ft ^ow
H:|

0.93 Channel Type:;

1.46 minutes t,=

9.6 minutes fc <:he<* ^

inches Freq.

3.70 in/hr
1.58 cfs

iil—Jcfs
2.06 cfs

0.93

8.12 minutes

12.0 minutes

Street Roughness:
Spread (allowable): |

Actual Spread:
1.47 cfs

0.22 ft
1.77 ft/s

(G - on grade or S - sag)

10.79 ft

(G - grate, 0 - curb opening, C - combined)

^^jHUIUEMItittl—^

u:
E:

Eo;
Rf:

n RS:
E:

37.72%
Q caught:
Q flowby:

20.74
0.00%

0.33

1.00

0.07

37.72%
0.78 cfs

1.28 cfs

388!-2(100)



INLET DESIGN CALCULATION
Description: !nfet Hydrology and Capacity Analysis

for City of Grand Junction (nlet Types

Methodoiogy; UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun"05

Inlet Location:
ID No.:

Station: Grate Elevation: MUWil
Offset: WS El @ Grate: 4606.18

Inlet Hydrology:
Area Paved:

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

tc=

One-hour Rainfall
Rainfa!! Intensity
Discharge:
Upstream Fiowby:
Total Inlet Q:

Gutter HydrauUcs:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity;

Inlet Hydraulics:
Class: G

Inlet Type: C
WSEL@ Grate: 4606.18

Combined:!
Type:

U/S Curb Opening:)
Length:

Blockage:
I_D/S Grate:]

Grate:

Width:
Length;

Blockage:
Vo:

•ne( ~

Ac Cp^
Ac C^:

0.20 Ac C^p: 0.93

0.93 Channel Type:
1.79 minutes ti= 4.99 minutes

6.8 minutes t<;checf<=:: 11.5 minutes

inches Freq. illllyr.
4.10 in/hr
0.76 cfs

iiilMii cfs
0.76 cfs

Street Roughness:
Spread (allowable) ft

Actual Spread: 7.44 ft
13.00 cfs

0.15 ft

1.38 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

^^^|nI^^iMirc(^r^1
c

Lt: 13.66
E: 0.00%

g^lilij^ll^ill^Eo: 0.45
Rf: 1.00
Rs: 0.09

E: 49.95%

iin<ps
49.95%

Q caught: 0.38 cfs

Q flowby: 0.38 cfs

3911-1 (100)



tNLET DESIGN CALCULATJQN
Description: ln!et Hydrologyand Capacity Analysis

for City of Grand Junction Inlet Types

Methodology: UDFCD Rational Method (1984). and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, fnc.

Last Revised: 29-Jun-OS

inlet Location:
!D No.:

Station:
Offset:

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

t.=

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:

Grate Elevation:
WS El @ Grate: 4606.27

Ac
0.24 Ac

ft
0.93

'paved '• llilllilils^iil
'wipav f^SfyS:S^^vf^Ss

Cco^,: 0.93

G^:

Channel Type:
1.70 minutes

6.8 minutes

inches
4.10 in/hr
0.92 cfs

L(

t-

Freq.

5.09 minutes

11.5 minutes

Upstream Ffowby:
Totai Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actua! Veiocity:

Iniet Hydrauiics:
Class: G

fnlet Type: C
WSEL @ Grate: 4606.27

_Combined:!
Type:

) U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:

•net

cfs
0.92 cfs

'iiiiHiHiil, Street Roughness:
Spread (allowable):

Actual Spread:
11.15 cfs
0.16 ft
1.44 ft/s

(G - on grade or S - sag)

(G " grate, 0 - curb opening, C -

7.96ft

combined)

Lt:
E:

Eo:

Rf:
Rs:

E:

47.34%
Q caught:
Q flowby:

14.74

0.00%

0.43

1.00

0.08

47.34%
0.43 cfs

0.48 cfs

3911-2(100)



INLET DESIGN CALCULATION
Description: fnlet Hydrology and Capacity Analysis

for City of Grand Junction fnfet Types

Methodology: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.:

Station:
offset: msiiii

Inlet Hydrology:
Area Paved: I
Area Unpaved: |
Tota! Area:

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

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

Gutter Kydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class:

Inlet Type:
WSEL (% Grate: 4606.86

Grate Elevation:
WS El @ Grate: 4606.86

liiiig||3|Ac

0.43 Ac

0.93

'paved- vwSSSSfiKX}SiIfvf

'unpav- ^{SSSgSSSWSSfsvaS

C^: 0.93

Channel Type:

s
c

3.07 minutes ti= 4.16 minutes

7.2 minutes tc check = 11.9 minutes

inches Freq. ligglilliyr.
4.03 in/hr
1.61 cfs

1.61 cfs

Street Roughness:
Spread (allowable) ft

Actual Spread: 9.84 ft
13.00 cfs

0.20 ft

1.67 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening:!
Length:

Blockage:
D/S Grate:!

Grate:
Width:

Length:
Blockage:

^0'-

E^ ^ 40.78%

Lt:
E:

Eo:
Rf:
Rs:
E:
iQ caught:
|Q tiowby:

18.70

0.00%

0.36

1.00

0.08

40.78%

0.66 cfs

0.95 cfs

3951-1 (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

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-05

Inlet Location:
ID No.:

Station:
Offset:

Inlet Hydrology:
Area Paved:

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

tc.

One-hour Rainfalf

Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

InletType; C
WSEL @ Grate: 4606.83

_Combined:]
Type:

U/S Curb Opening:
Length:

Blockage:
f D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:

-nd

Grate Elevation: Hmm
WS El @ Grate: 4606.83

Cp^:

Ac C^,:

0.34 Ac C^>:

S-.
H:

0.93 Channel Type:
1.17 minutes ti

14.1 minutes 1c check

inches Freq.

3.19 in/hr
1.01 cfs

iisisHlcfs
1.01 cfs

Street Roughness:
Spread (allowable):

Actual Spread:
1.47 cfs

0.17ft
1.48 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C -

ii
i

0.93

20.10 minutes

14.1 minutes

iiiiiUiyr.

8.26 ft

combined)

u:
E:

Rf:

ifm Rs:
E:

47.06%
Q caught:
Q flowby:

15.36

0.00%

0.41

1.00

0.10

47.06%
0.47 cfs

0.53 cfs

3951-2(100)



JNLET DESIGN CALCULATION
Description; Inlet Hydrofogygnd Capacity Analysis

for City of Grand Junction Infet Types

Methodofogy: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised; 29-Jun-05

Inlet Location:
ID No.: H—
Station:
offset: imsmi

Inlet Hydrology:
Area Paved:

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

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
Total Intet Q:

Gutter HydrauUcs:
Slope:
Cross-Siope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

(nlet Type: C
WSEL @ Grate: 4600.02

_Combined:!
Type:

|__U/S Curb Opening:
Length:

Blockage:
D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:

^=

Grate Elevation:;
WS Et @ Grate;

—d Ac
0.57 Ac

iBfift

4600.02

'paved-

'unpav-

'cwnp-

'over-

H:
0.93 Channel Type: |
1.14 minutes
12.9 minutes

Hiiiil inches
3.31 in/hr
1.75 cfs

fffiisiicfs
1.75 cfs

lt

Lc._checl(

Freq.

Street Roughness: I
Spread allowable):

Actual Spread:
1.47 cfs

0.20ft
1.70 ft/s

(G - on grade or S- sag)

0.93

13.36 minutes

12.9 minutes

10.16 ft

(G - grate, 0 - curb opening, C - combined)

Lt:
E:

Eo:

IUiiiiilfps
39.71%

Rf:
Rs:
E:
Q caught:
Q flowby:

19.38

0.00%

0.35

1.00

0.08

39.71%
0.70 cfs

1.06 cfs

139M (100)



INLET DESIGN CALCULATfON
Description: Inlet Hydrologyand Capacity Analysis

for City of Grand Junction Inlet Types

Methodofogy: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" NEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: IW11
Station: lilHMii
Offset: SS^QOm

Infet Hydrofogy:
Area Paved:
Area Unpaved:
Total Area:
Overland Length:
Channel Length:
Overland C (5"yr):

tj=

tc-

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4599.94

_Combined:!
Type:

t U/S Curb Opening:
Length:

Bfockage:

I_D/S Grate:
Grate:

Width;
Length:

Blockage:
Vo:

•net —

Grate Elevation:iSS£|ii|
WS Et @ Grate: 4599.94

' CP^d:

iiiliMJAc c^:
0.57 Ac C,^:

s^.
H:

0.93 Channel Type:
1.14 minutes ti=

12.9 minutes t^eck^

lliiliHiil inches Freq.
3.31 in/hr
1.75cfs

1.75 cfs

Street Roughness:
ilillUliU Spread (allowable):

Actual Spread:
1.47 cfs

0.20 ft
1.70ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - (

Lt:
E:

Eo:
Rf:
Rs:
E:

39.71%
Q caught:
Q flowby:

0.93

13.38 minutes

12.9 minutes

10.16 ft

combined)

19.38

0.00%

0.35

1.00

0.08

39.71%
0.70 cfs

1.06 cfs

1391-2(100)



INLET DESIGN CALCULATION
Description: fnlet Hydrology and Capacity Analysis

for City of Grand Junction Inlet Types

Methodology; UOFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

CarterA Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: m^K
Station: Grate Elevation:
Offset: SiSWB.

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

^
te=

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Ffowby:
Total tniet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

InletType: C
WSEL @ Grate: 4606.49

I_Combined:!
Type:

U/S Curb Opening:
Length:

Biockage:
D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:

-net ~

I WS El @ Grate: 4606.49

iiiiiiliAc Cp,^:i
liiiiMlAc c^:;

0.30 Ac C,^:

s^:|
H:l

0.93 Channel Type: |
1.72 minutes t, =

5.1 minutes tc_check=

inches Freq.

4.38 in/hr
1.22cfs

1.22cfs

Street Roughness:
Spread (allowable): |

Actual Spread:
1.47 cfs

0.18 ft
1.55 ft/s

(G - on grade or S- sag)

0.93

1(1
3.43 minutes

11.1 minutes

8.87 ft

(G - grate, 0 - curb opening, C - combined)

TIZZL
Lt:
E:

rzzz. _
Rf:
Rs:

E:

—Kps
44.42%

Q caught:
Q flowby:

16.65

0.00%

0.39

1.00

0.09

44.42%
0.54 cfs

0.68 cfs

1371-1 (100)



INLET DESIGN CALCULATION
Description: Infet Hydrology and Capacity Analysis

for City of Grand Junction tnlet Types

Methodobgy: UDFCO Rational Method (1984), and

FHWA"Drainageof Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carter & Burgess, Inc-

Last Revised: 29-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

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

tj=

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4606.48

[_Combined: ]
Type:

I U/S Curb Opening:
Length:

Blockage:

I_D/S Grate:
Grate:
Width:

Length:
Blockage:

Vo:
•net ~

Grate Elevation:
WS E! @ Grate: 4606.48

AC Cp^eo:

Ac Cypp^: lilllllii
0.28 Ac C^: 0.93

0.93 Channel Type:
1.72 minutes t(= 3.43 minutes

5.1 minutes t<:_d>eck= 11.1 minutes

inches Freq. iiiiilBlyr.
4.38 in/hr
1.14 cfs

1.14 cfs

Street Roughness:
Spread (allowable): iiiiiiijft

Actual Spread: 8.64 ft
1.47 cfs
0.17ft
1.53 ft/s

(G - on grade or S- sag)

(G - grate. 0 - curb opening, C - combined)

^^^—iiiiiilMllUii

Lt: 16.17
E: 0.00%

0.40

Rf: 1.00
Rs: 0.09

E: 45.36%

45.36%

Q caught: 0.52 cfs

Q flowby: 0.62 cfs

1371-2(100)



INLET DESIGN CALCULATION
Description: fnlet Hydroiogy 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-OS

Inlet Location:

ID No.: iSilMII
Station: WSWQk
Offset:

tnlef Hydrology:
Area Paved:

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

f.=

tc=

One-hour Rainfall

Rainfall intensity
Discharge:
Upstream Ffowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope;

Grate Elevation :UlIIIBOl
WS El @ Grate: 4596.02

Ac
0.75 Ac

0.93 Channel

1.72 minutes

15.6 minutes

inches
3.05 in/hr
2.13 cfs

2.13 cfs

tc

Freq

'paved. WgSSS^SSJ?SS^x

'unp av- ':wvS{V^Swfw^^uf

C,^: 0.93

s,^:

Type:
t( = 28.24 minutes

•.csw^^ 15.6 minutes

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: G

Inlet Type: C
WSEL (% Grate: 4596.02

Street Roughness:
Spread (allowable):

Actual Spread: 10.92 ft
1.47 cfs

0.22ft
1.79 ft/s

(G " on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

Combinedii
Type:

U/S Curb Opening:!
Length:

Btockage:
D/S Grate:

Lt:
E:

Grate:

Width: Rf:
Length: Rs:

Blockage: E:
Vo: |Q caught:
E^= 36.40% |Qflowby:

21.02

0.00%

0.33

1.00

0.06
36.40%

0.77 cfs

1.35 cfs

1251-1 (100)



INLET DESIGN CALCULATION
Description: (niet Hydrolagy 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: George K. Cotton, PE

Carter & Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.:

Station:
Offset:

Inlet Hydrology:
Area Paved: I

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

t,=

tc=

One-hour Rainfall !
Rainfall Intensity
Discharge:
Upstream Flowby: |
Total Inlef Q:

Gutter Hydraulics:
Slope; |
Cross-Slope: |

Gutter Capacity:
Actual Depth:
Actua! Velocity:

Inlet Hydraulics:
Class: G

Inlet Type: C
WSEL (% Grate: 4596.03

Grate Elevation:^^M^
WS El @ Grate: 4596.03

0.83

0.93

1.72

15.6

3.05

2.35

'paved- :S^SS$g:$-K^%i

I Ac C^,,:

Ac C^: 0.93

I ft
jft

Channel Type: ||||||||||(|
minutes f, = 28.31 minutes

minutes t<:che*= 15.6 minutes

inches Freq. llililBiyr.
in/hr
cfs

2.35 cfs

——ft
11.34 ft

iilill Street Roughness:
mm. Spread (allowable):

Actual Spread:
1.47 cfs

0.23 ft
1.83 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening: I
Length:

Blockage:
D/S Grate:|

Grate:
Width:

Length:
Blockage:

Vo:
-net ~

m%

35.23%

E:

!Eo:
Rf:
Rs:
E:

|Q caught:
;Q ffowby:

21.93

0.00%

0.32

1.00

0.05

35.23%
0.83

1.53

cfs

cfs

1251-2(100)



INLET DESIGN CALCULATION
Description; ln!et Hydrotogy 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

Carters 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:
Overland C(5-yr):

tf-

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:
Upstream Flowby:
TotaHnletQ:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

tnlet Hydraulics:
Class: C

Inlet Type: G
WSEL @ Grate: 4596.03

Grate Elevation:1M?
WS El @ Grate; 4596.03

Ac
0.86 Ac

0.93

'paved- :fSSS;ifiWVtKfs3i^

H

0.93

Channel Type:
tt=

t-c check

Freq.

38.89 minutes

17.2 minutes

—yr.

1.50 minutes

17.2 minutes

inches

2.91 in/hr
2.33 cfs

rmicfs
2.57 cfs

Street Roughness:
Spread (aHowabfe): ft

Actual Spread: 11.72 ft
1.47cfs

0.23 ft
1.87 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type:

U/S Curb Opening: I
Length:

Bfockage:
D/S Grate: I

Grate:

Width:
Length:

Blockage:
Vo: |Q caught:
E^= 34.24% |Qflowby:

Lt:
E:

Eo:
Rf:
Rs:

E:

22.75

0.00%

0.31

1.00

0.05

34.24%
0.88 cfs

1.69 cfs

112M (100)



INLET DESIGN CALCULATION
Description: inlet Hydrologyand Capacity Anafysjs

for City of Grand Junction in!et Types

Methodoiogy: UDFCD Rational MetEiod (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jim-OS

Inlet Location:
ID No.:

Station:
Offset:

Infet Hydrology:
Area Paved:

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

tf ==

tc=

One-hour Rainfall

Rainfall Intensity
Discharge:

Grate Elevation: |^|^B^|
WS El @ Grate: 4596.03

0.84 Ac

2©iilft
0.93

'paved- vSisSwSSWfv3!i

ynpav • Vf^S^SK^Smw^

C^: 0.93

Channel Type:|ili|i||U
1.40 minutes

17.2 minutes

if! inches
2.92 in/hr
2.28 cfs

ft =

t-

Freq.

38.92 minutes

17.2 minutes

iiiiiUlyr.

Upstream Ffowby:
Total Inlet Q:

Gutter Hydraulics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet HydrauHcs:
Class: G

(nfet Type: C
WSEL @ Grate: 4596.03

I_Combined:!
Type:

j U/S Curb Opening:
Length:

Biockage:
I_D/S Grate:

Grate:

Width:
Length:

Blockage:
Vo:

-net ~

2.56 cfs

Street Roughness: i|
Spread (allowable):

Actual Spread:
1.47 cfs

0.23 ft
1.87 ft/s

(G - on grade or S - sag)

11.69ft

(G - grate, 0 - curb opening, C - combined)

ft Lf:
E:

Rf:
Rs:
E:

liHiB4is
34.29%

Q caught:
Q ftowby:

22.70

0.00%

0.31

1.00

0.05

34.29%
0.88 cfs

1.68 cfs

112!-2(100)



1NLET DESIGN CALCULATION
Description: Inlet Hydrology and Capacity Analysis

for City of Grand Junction Intel Types

Methodology: UDFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: IMJIWII
Station:
Offset:

Inlet Hydrology:
Area Paved:

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

tc=

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

Gutter Hydrauiics:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Infet HydrauHcs:
Class: S

Inlet Type: C
WSEL @ Grate: 4593.66

Combined:!
Type:

I U/S Curb Opening:
Length:

Biockage:

I_D/S Grate:
Grate:

Width:
Length:

Blockage:
Vo:

-net —

Grate Elevation: I^U^MI
WS El @ Grate: 4593.66

Ac Cp^d:

Ac C^:
0.66 Ac C,^: 0.93

0.93 Channel Type:
1.46 minutes t»= 11.53 minutes

12.6 minutes tc^ck= 12.6 minutes

inches Freq. |i||||||liQ|yr.
3.34 in/hr
2.05 cfs

3.74 cfs

Street Roughness:
Spread (allowable):

Actual Spread: 13.48 ft
1.47 cfs

0.27 ft

2.06 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C - combined)

LA: 26.62
E: 0.00%

0.27

Rf: 1.00

—ft Rs: 0.06
E: 31.06%

IIHUUfps
31.06%

Q caught: 1.16 cfs
Q flowby: 2.58 cfs

108M (100)



INLET DESIGN CALC U LATIQN
Description: tnlet Hydroiagy and Capaciiy Analysis

far 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-OS

Inlet Location:
! D No.: SiW^M
Station: Grate Elevation:
Offset: WS El @ Grate: 4593.4<

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

ti=

tc=

One-hour Rainfall

Rainfall intensity
Discharge:
Upstream Flowby:
Total Inlet Q:

Gutter HydrauHcs:
Slope:
Cross-Slope:

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

Inlet Type: C
WSEL @ Grate: 4593.49

I_Combined:!
Type:

I U/S Curb Opening:!
Length:

Blockage:
D/S Grate;|

Grate:
Width:

Length:
Biockage:

Vo:
•net ~

Cp,^,:

|^—3|Ac C^,:
0.56 Ac C^:

Save.:

^1
)

0.93

0.93 Channel Type:
1.40 minutes t,

12.6 minutes tc check

lililliyill inches Freq.
3.34 in/hr
1.74 cfs

3.42 cfs

Street Roughness:
Spread (allowable):

Actual Spread:
1.47 cfs

0.26 ft
2.01 ft/s

(G - on grade or S - sag)

(G - grate, 0 - curb opening, C -
\

rzzzi"""
Lt:
E:

T^ZZ_ _.
Eo:
Rt
Rs:
E:

31.99%
Q caught:
Q ffowby:

11.53 minutes

12.6 minutes

13.04ft

combined)

25.64
0.00%

0.28

1.00

0.06
31.99%

1.09 cfs

2.33 cfs

108i"2(100)



INLET DESIGN CALCULATION
Description: injet Hydrology and Capacity Analysis

for City of Grand Junction inlet Types

Methodology: UOFCD Rational Method (1984), and

FHWA "Drainage of Highway Pavements" HEC No. 12

Template by: George K. Cotton, PE

Carters Burgess, Inc.

Last Revised: 29-Jun-05

Inlet Location:
ID No.:

Station:
Offset:

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

^i

tc=

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

Gutter Hydraulics:
Slope:
Cross-Slope:

Grate Elevation:
WS El <% Grate:

i^l^l
4593.65

—I Ac
0.50 Ac

0.93

'pawd-

0.93

Channel Type:iiH|ii|||
1.37 minutes

11.5 minutes

inches
3.47 in/hr
1.61 cfs

liliiiMJcfs
1.61 cfs

t,=

^
Freq.

10.09 minutes

12.4 minutes

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

fnlet Type: C
WSEL @ Grate: 4593.65

Street Roughness: iiiiIIWJ
Spread (allowable):

Actual Spread: 9.84 ft
1.47 cfs

0.20 ft
1.67 Ws

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined;!
Type:

U/S Curb Opening:!
Length:

Blockage:
D/S Grate:!

Grate:
Width:

Length:
Blockage:

Vo: [Q caught:
E^= 40.78% [Qflowby:

u:
E:

Eo:

Rf:
Rs:

E:

18.70

0.00%

0.36

1.00

0.08

40.78%
0.66 cfs

0.96 cfs

100M (100)



INLET DESIGN CALCULATION
Description: Iniet Hycfrology 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

Carters Burgess, Inc.

Last Revised: 29-Jun-OS

Inlet Location:
ID No.: iimmi
Station:
Offset:

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

t,=

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

Gutter Hydraulics:
Slope: |
Cross-Slope: I

Gutter Capacity:
Actual Depth:
Actual Velocity:

Inlet Hydraulics:
Class: S

)n!et Type: C
WSEL @), Grate: 4593.64

Grate Elevation: iHSSt:
WS El @ Grate: 4593.64

t.=

non Ac
Ac

0.49 Ac

—Ift
0.93 Channe! Type:
1.37 minutes

11.5 minutes

inches
3.46 in/hr
1.58 cfs

uiwicfs
1.58 cfs

iiUlil Street Roughness:!
Spread (allowable): |

Actual Spread:

paved- ^^^^SftU^tat?

'unpav vs!SfSS3?

•COfPp-

'over- WKW«

tc_,

Freq.

fi
0.93

10.15 minutes
12.4 minutes

lit yr.

9.76ft
1.47cfs

0.20 ft
1.66 ft/s

(G - on grade or S- sag)

(G - grate, 0 - curb opening, C - combined)

Combined:!
Type^

U/S Curb Opening:]
Length:

Blockage:
D/S Grate:!

Grate:

Width:
Length:

Blockage:
Vo:

•mt

w&

41.06%

Lt:
E:

Eo:
Rf:
Rs:

E:
Q caught:
Q flowby:

18.53

0.00%

0.36

1.00

0.08

41.06%
0.65

0.93

cfs

cfs

1001-2(100)



INLET DESIGN CALCULATION
Description: Inlet Hydroiogy 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: 1-Jul-OS

fnlet Location:
ID No.:

Station:
Offset:

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

t.=

tc.

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

M^SM
M^WM Grate Elevation: ^i|j'45§8!?0l!;

WS E! @ Grate: 0.00

if^3t
1®0|
0.53

0.93

1.44

9.5

,®^NJ
3.71

1.83

1.83

Ac
Ac
Ac
ft

'paved-

•cwnp-

-&!W
'C^^it^

0.93

SS?i
L^fT.":v^- ^^z^-^Ft\ r~fjs^H^IN^M^

Channel Type: ^
minutes ti =

minutes tc_ctech

inches Freq. ^
in/hr
cfs
cfs
cfs

8.04 minutes

12.0 minutes

!:'^:10^yr

DP-172(100)



INLET DESIGN CALCULATION
Description: Infet Hydrofogy 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: 1-Jul-OS

tnlet Location:
ID No.:,

Station: I^M^i Grate Elevation: li|^58§^||
Offset: gggiilj®|g$j WS El @ Grate: 0.00

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

tc=

One-hour Rainfall
Rainfall Intensity
Discharge:
Upstream Ffowby:
Total !nlet Q:

0.53 Ac

SSS^'Ss'S^SS
^'i^t^^s'SiKT^l^^^^yi

'paved-

'unpav

•comp-

•over-

H:
0.93 Channel Type:
1.37 minutes

9.4 minutes

IMMMI inches
3.72 Jn/hr
1.83 cfs

^^-J^'<^<^ ^^A'^t.^
g^%l^;.§?^&^

1.83 cfs

ft=

^check

Freq.

li®P^|
|^g]^^Q;

0.93

^^Jlt^^^
8.07 minutes

12.0 minutes

IKN-^.0?yr.

DP-173 (100)
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