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Introduction

The Austin Bluffs Parkway (ABP) Corridor Phase 3 project will expand the roadway to three
through lanes in each direction as well as adding turn lanes, medians and other traffic capacity
and safety enhancement. Noise mitigation walls and aesthetic enhancements will also be
added in some sections of the corridor. The project will be focused on three segments of the
roadway as shown on the map at the bottom of this page. Segment 1 includes improvements
between Mallow Road and the Regents Circle access from ABP. Segment 2 includes
improvements from Union Boulevard to Meadowland Boulevard/American Drive. Segment 3
includes improvements from Barnes Road to Ruby/Old Farm Drive.

The project segments are being designed by Matrix Design Group and Wilson and Company for
the Pikes Peak Rural Transportation Authority (PPRTA) and the City of Colorado Springs. The
majority of the project improvements will be located within existing or future City right-of-way.

The purpose of this report is to document the drainage analysis of the proposed roadway and
drainage improvements to be constructed with Segment 3 of the roadway project. The format of
this report is structured to first provide general information regarding the analysis procedures for
the project and then discuss the drainage conditions and improvements included for Segment 3.
Relevant calculations and exhibits are included in the appendix sections of this report.
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General Drainage Criteria and Calculation Methods

Drainage Criteria

Austin Bluffs Parkway was built as a four lane arterial roadway in the early 1980(s). Minor
additions to the parkway such as turn lane additions occurred as specific locations were
developed. However, the majority of the adjacent downstream subdivisions were built before
the original Austin Bluffs Parkway Project. The majority of the drainage outfall systems date
from the 1970(s) or earlier. As such, they were designed under different drainage criteria than
the current criteria. It is not surprising that the design storm calculations performed under the
current criteria show that some of the existing systems are not capable of carrying the full
design storm. The City’s drainage criterion has become more conservative over the years. This
outfall capacity issue is common to designing roadway improvements in older areas of the City.

The Pikes Peak Rural Transportation Authority Projects were approved by City Council and the
voters in 2004. The goal of the projects is to improve road safety and capacity throughout the
City. Each project was given a set budget based on estimates done in 2003 and since inflated
for construction price changes. The project estimates did not include significant drainage outfall
improvements beyond the roadway limits. It is important to note that some of these outfall
deficiencies are not directly caused by the widening of Austin Bluffs Parkway but are existing
issues with the current roadway configuration based on current drainage criteria. The intent of
the PPRTA program was to identify drainage outfall deficiencies and include those
improvements in the storm water management program, rather than the roadway improvement
program. Stormwater system deficiencies will be added to the backlog of future drainage
improvements needed throughout the City. When funding becomes available, stormwater
improvement projects will be prioritized by the City and completed as funds allow.

Austin Bluffs Parkway is an arterial street. The City of Colorado Springs Drainage Criteria
Manual includes the following design criteria regarding allowable street capacity:

• Arterial Streets
o 5-yr maximum flow depth of 6” at flowline
o 5-yr maximum flow of 34 cfs per side
o 5-year spread, must keep one 10-foot lane free of water in each direction
o 100-year maximum flow depth of 8” at flowline (no curb overtopping allowed)

The City of Colorado Springs Municipal Stormwater Discharge (M54) Permit requires post
construction controls to reduce the discharge of pollutants after construction of new
development or significant redevelopment projects. The current project is considered a
significant redevelopment project. The City of Colorado Springs Drainage Criteria Manual
Volume 2 indicates that Water Quality Capture Volume (WQCV) based BMPs should be
provided for significant redevelopment projects. A memorandum from City Engineering dated
July 6, 2006 allows for use of underground, proprietary BMPs on public road improvement
projects where limited space is available for use of WQCV based BMPs. City Engineering has
indicated that use of underground, proprietary BMPs will be acceptable on the current project in
areas where it is not practical to utilize extended detention basins (EDB5).
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Peak Runoff Calculations

Peak runoff was calculated for the drainage areas contributing to Segment 3 based on the
characteristics of each area. Peak runoff calculations were performed for small areas with
the Rational Method and for larger areas with SCS Unit Hydrograph methodology and the
HEC-HMS computer program. These calculation methods and resources utilized to
determine watershed characteristics are further discussed in the following paragraphs.

SCS Runoff Analysis with HEC-HMS

The U.S. Army Corps of Engineers (USACE) Hydrologic Engineering Center Hydrologic
Modeling System (HEC-HMS) Version 3.5 was utilized for hydrologic analysis of the basins
contributing to Segment 3. HEC-HMS models were developed using the SCS runoff analysis
due to the relatively large size (larger than 100 acres) of the offsite contributing basins in
accordance with the recommendations of the City of Colorado Springs Drainage Criteria
Manual (DCM). Peak rates for the 5-year and 100-year storm events were calculated in this
analysis.

The SCS runoff analysis uses runoff curve numbers (CNs) to represent the physical
characteristics of a watershed when calculating excess rainfall from a storm event. Factors
such as hydrologic soil group, cover type, land treatment, hydrologic condition, and
antecedent moisture condition contribute to the CN value and in turn influence calculated
runoff rates and volumes. The relationship between CN and excess rainfall is such that
increased CN values correlate to higher runoff values. SCS runoff curve numbers were
developed and used in the HEC-HMS model to represent the existing land use for the
contributing drainage basins based on recommended values from the DCM. Rainfall depths
used in the HEC-HMS model for the 5-year and 100-year storm events were 2.5 and 4.6
inches, respectively. These rainfall depths were applied to the model with a user defined
rainfall distribution to represent the Type ha storm event.

The SCS Unit Hydrograph methodology was used within HEC-HMS for runoff transformation
and the SCS Runoff Curve Number method was used to determine infiltration losses.
Hydrographs were routed through all of the assigned downstream elements in the model to
the major outfall point at the intersection of ABP and Platinum Drive. A network of routing
reaches was defined to convey flows to appropriate junctions within the model using the
Muskingum-Cunge and Lag Time routing methods. Diversions were also utilized within the
model to split flows at specific locations. Specific input data and results from the HEC-HMS
model along with a schematic of the model elements are included in Appendix D.

Rational Method Analysis

Rational Method hydrologic analysis was utilized to determine 5 and 100-year peak runoff
rates for drainage basins less than 100 acres in accordance with the 0CM. Rational analysis
calculates peak rates based on a Rational “C” coefficient, rainfall intensity, and basin area.
Rational “C” coefficients were determined for each of the basins based on recommended “C”
values from the 0CM for various land uses and hydrologic soil groups. The rainfall intensity
was determined based on the time of concentration for each basin with a minimum time of
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concentration value of five minutes. The area of each drainage basin is also a parameter in
the Rational analysis.

Rational Method drainage calculations are included in Appendix C. These calculations
include weighted “C’ coefficient calculations, time of concentration calculations, surface, and
pipe routing summaries.

Soils

Soil characteristics influence runoff potential by affecting the rate that precipitation is able to
infiltrate. The infiltration rate is the key factor in determining the amount of rainfall that will be
held in the soil and how much contributes to surface runoff. Soils with a high infiltration rate
have low runoff potential while soils with a low infiltration rate have a high runoff potential.

Analysis for this project focused on the hydrologic soil group associated with each particular
soil class as defined by the Natural Resources Conservation Service (NRCS). Soil
boundaries were obtained from the NRCS and are shown on the soils map in Appendix A of
this report. The NRCS designates hydrologic soil groups based on the rate of water
infiltration with Group A soils having high infiltration rates and low runoff potential and Group
D soils having low infiltration rates and high runoff potential. The contributing watershed for
Segment 3 includes Hydrologic Soil Groups B and C.

Topographic Mapping

Topographic mapping for the project corridor and contributing drainage basins consisted of
1-foot aerial contour data and 2-foot ElMS contour data. Wilson and Company conducted
low altitude aerial mapping to produce the 1-foot contour data along the project segment.
Areas outside of the limits of the 1-foot aerial mapping were supplemented with 2-foot ElMS
contour data obtained from the City of Colorado Springs. This topographic mapping was
utilized to delineate drainage basins, estimate basin and conveyance slopes, and lengths of
major flow paths utilized in the peak runoff calculations.

Hydraulic Analysis

FlowMaster Analysis

The Bentley FlowMaster program was utilized to perform normal depth calculations using
Manning’s equation for various drainage system and component locations within the project
segment. FlowMaster output summaries for Segment 3 are included in Appendix H. Inlet
interception calculations were also performed using Excel for the proposed inlets proposed
for Segment 3 and are included in Appendix C.
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Hydraulic Gradeline Calculations

Hydraulic gradeline calculations were performed for existing and proposed storm sewer
systems to analyze storm sewer capacities for the design storm flows. Calculations were
primarily grouped by storm sewer sections and include losses for entrances, manholes,
inlets, junctions, bends, and inline water quality treatment units. The outfalls to existing storm
sewer systems at the intersection of ABP and Barnes Road were evaluated based on limited
available hydraulic information for the existing systems to determine the appropriate starting
hydraulic gradeline elevations to use in calculations for the proposed storm sewer system.
Spreadsheets summarizing the hydraulic gradeline calculations are included in Appendix G.

HEC-RAS Analysis

The USAGE Hydrologic Engineering Center River Analysis System (HEC-RAS) Version 4.1
was utilized for hydraulic analysis of the concrete box culvert at the intersection ABP and
Platinum Drive. The HEC-RAS analysis was utilized to determine the water surface elevation
in the channel downstream of the box culvert as well as through the existing and proposed
sections of the box culvert. Flow change locations were utilized within the program to
account for the addition of flow to the system through lateral storm pipes. The HEC-RAS
model for the box culvert was utilized in evaluating the effectiveness of the facility in
conveying flow from the future expansion of the storm sewer system northwest along
Platinum Drive. Additional discussion of the HEC-RAS model is included in the “Proposed
Drainage Conditions” section of this report. Output from the HEC-RAS model is included in
Appendix F.

Permanent Storm Water Quality Treatment

Underground Water Quality Treatment Units

The proposed BMP for water quality treatment of storm water runoff for the Segment 3
project area consists of underground water quality treatment units. The proposed locations of
underground treatment units that will treat runoff from the project area as well as the
approximate watershed areas that they will treat are shown on the exhibit in Appendix E.
This type of BMP is described in greater detail in the following paragraphs.

Underground water quality treatment units are proposed to treat storm water runoff up to a
specified flow rate (water quality peak flow rate). An underground treatment unit cleans
storm water through hydraulic separation to remove trash, sediment and pollutants. The
removed solids are retained within the unit until they are removed through maintenance
activities. Flows in excess of the water quality peak flow rate are allowed to bypass the
treatment chamber without causing re-suspension of previously captured solids thus allowing
the unit to function properly in water quality storm events and major storm events.
Maintenance requirements include cleaning of the units to remove the captured solids
typically through the use of a vacuum truck.
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Water quality peak flow rates for treatment were calculated using the Rational method, 5-
year runoff coefficients, and intensities based on treatment area time of concentrations and
0.5” one-hour precipitation depth. Copies of the calculations are included in Appendix E.

Six underground treatment units are proposed to be utilized in the treatment of runoff from
the Segment 3 project corridor. Specific water quality treatment information for the units is
discussed in the ‘Proposed Drainage Conditions” section of this report.

FEMA Floodplain Issues

Segment 3 does not include any areas mapped as a FEMA regulatory 100-year floodplain within
or adjacent to the proposed roadway improvements. Therefore, a Floodplain Development
Permit is not anticipated to be required for construction activities associated with Segment 3.
Flood Insurance Rate Maps (FIRMs) for the areas encompassing the Segment 3 corridor are
included in Appendix B.

Existing Drainage Conditions

General

Segment 3 consists of approximately 4,000 [F of ABP located between Barnes Road/Park
Vista Drive and Ruby/Old Farm Drive as shown on Page 1 and the drainage exhibit included
in Appendix C. From a drainage perspective it is logical to divide Segment 3 into an upper
and lower section each draining to a separate major outfall point. Runoff from the upper
section of the segment, located between Platinum Drive/Oro Blanco Drive and Ruby/Old
Farm Drive, outfails to an existing concrete lined channel located along the northeast side of
Oro Blanco Drive. Runoff from the lower section of the segment, located between Barnes
Road/Park Vista Drive and Platinum/Oro Blanco Drive, outfails to two existing storm sewers
located in ABP.

Runoff in the Segment 3 roadway corridor flows from northeast to southwest. A small
roadside ditch and cross culverts convey runoff along the westbound side of the roadway.
Curb and gutter conveys runoff along the eastbound side of the roadway. A portion of the
runoff from both of the sections is collected by existing facilities at their lower ends. The
remaining flow continues in the roadway corridor. As shown on Drainage Map DM 3 in
Appendix D, runoff from a large offsite drainage area located northwest of the ABP corridor,
contributes runoff to the upper section of the segment. As shown on Drainage Map DM 1 in
Appendix C, runoff from smaller offsite basins along both sides of the lower section
contribute runoff to the lower section.
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Upper Section

A limited number of existing storm sewer collection and conveyance facilities are located
within the upper section of the Segment 3. An existing 5 ft x 8 ft concrete box culvert is
located at the intersection of ABP and Platinum/Oro Blanco Drive. This box culvert conveys
flow from the northwest side of ABP to an existing concrete drainage channel that runs
southeast along Oro Blanco Drive and serves as the primary outfall for the upper section of
Segment 3. A small curb inlet that is connected to the box culvert collects runoff from the
eastbound lanes of ABP. 30” and 36” RCP flared end sections and storm sewers connected
to the upstream end of the box culvert collect runoff from the roadside ditch along the
westbound lanes of ABP at a low point adjacent to the northwest corner of the ABP and
Platinum Drive intersection.

The large offsite contributing drainage basin is generally developed with large residential and
commercial lots and rural street sections. Roadside ditches and cross culverts are relatively
small and are only able to convey runoff from small, frequent storm events. Larger storms
overwhelm the ditches and the flow is conveyed overland though the residential and
commercial lots. A portion of this offsite area does not contribute runoff to the upper
segment in the existing condition due to lack of adequate capacity in the drainage ditches in
the area.

The Templeton Gap DBPS (1977) planned for 100-year runoff from the upper section of
Segment 3 and the large offsite contributing watershed to outfall to the existing concrete
lined channel along the northeast side of Oro Blanco Drive. The existing box culvert at the
Oro Blanco intersection and a future storm sewer system extending in ABP from the box
culvert to Turquoise Drive then extending up Turquoise Drive into the watershed were the
major system components proposed by the DBPS to collect the runoff from this area. The
proposed storm sewer system in ABP and Turquoise Drive was indicated to be sized for 5-
year capacity and the box culvert was indicated to be sized of 100-year capacity.

Another storm sewer collection system also exists at the intersection of ABP and Old Farm
Drive which collects runoff from areas upstream of Segment 3 and discharges to an existing
concrete lined drainage channel located east of ABP. Research of previous reports and the
current analysis indicates that this storm sewer system allows some runoff to bypass and
enter the upstream end of the Segment 3 project area. The bypass flow is further discussed
in the proposed condition section of this report.

Lower Section

The existing storm sewer collection and conveyance facilities in the lower section of Segment
3 includes a RCP flared end section and connecting 36” RCP storm sewer system along the
northwest side of ABP extending approximately 500 feet northeast of the intersection of ABP
and Barnes Road. This storm sewer system collects runoff from the roadside ditch adjacent
to the westbound side of ABP and outfails to an existing 42” storm sewer that extends to the
southwest from the Barnes Road intersection in the westbound side of ABP and ultimately
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outfalls to the Templeton Gap Floodway. Existing sump inlets located at the northwest
corner of the intersection of ABP and Barnes Road also collect runoff from the lower section
and are connected to the existing 42” storm sewer.

A second existing storm sewer system is located in the eastbound side of ABP. This system
includes sump inlets located at the northeast corner of the intersection of ABP and Barnes
Road. These existing sump inlets intercept a portion of the existing flow from the project
corridor and discharge to an existing 36” RCP storm sewer that extends southwest in the
eastbound side of ABP and ultimately outfalls to the Templeton Gap Floodway. Bypass flow
from these inlets travels southwest in ABP.

The ‘Draft Final Drainage Report for Austin Bluffs Parkway Phase III”, by Centennial
Engineering, appears to indicate that that 5-year runoff from the eastbound lanes of ABP in
the lower section is to discharge to the existing storm sewer system in the eastbound lanes
and 5-year runoff from the westbound lanes is to discharge to the existing storm sewer in the
westbound lanes. Hydraulic information from this report for these two existing storm sewer
systems was utilized in the hydraulic gradeline calculations and are included in Appendix G.

Proposed Drainage Conditions

General

Proposed roadway improvements for Segment 3 include widening existing four lane portions
to three through lanes in each direction, and adding curb and gutter and sidewalks along the
northwest side of the roadway. This will eliminate the existing roadside ditch along most of
the northwest side of the roadway.

In both the upper and lower sections, the majority of the runoff from the project area will be
routed in the proposed roadway from northeast to southwest to the lower end of the section
where it will be collected by inlets and treated to enhance water quality. Runoff will receive
water quality treatment in underground treatment units and then discharged to existing
conveyance facilities. Storm sewers will be constructed in portions of Segment 3 to collect
runoff from offsite areas and above cross slope transitions of the roadway. These storm
sewer systems have been designed to segregate onsite and offsite runoff to the extent
practical in order to minimize the cost and maintenance required for water quality treatment
units for the project.

The proposed outfall locations are consistent with the existing condition outfalls with the
upper section of Segment 3 discharging to an existing concrete lined channel adjacent to Oro
Blanco Drive and the lower section of the segment discharging to existing storm sewer
systems at the intersection of ABP and Barnes Road. Proposed drainage improvements for
Segment 3 are shown on Drainage Map DM 1 in Appendix C. Drainage calculations are also
included Appendix C and D of this report.

Peak runoff rates were determined using both Rational analysis and SCS analysis. The size
of the watershed contributing runoff to the concrete box culvert at ABP and Platinum Drive
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warranted the use of SCS analysis to determine the peak rate for the design of modifications
to the box culvert. The peak rates determined from SCS analysis for offsite Basins A and B
were utilized for Basins S and V in the Rational analysis to facilitate routing calculations
through the proposed storm sewer system.

Upper Section

The proposed drainage improvements for the upper section of Segment 3 are designed to
provide drainage collection and conveyance for proposed roadway improvements between
Platinum/Oro Blanco Drive and Ruby/Old Farm Drive. Drainage improvements for this
section of Segment 3 have been designed to intercept runoff from the 100-year storm event
above the Platinum/Oro Blanco Drive intersection. The improvements are also designed to
provide water quality treatment for the project area. More specific details about the proposed
drainage conditions and improvements are provided below.

Bypass Flow from Old Farm Drive - A section of the runoff from the upstream Old
Farm Subdivision is intercepted by existing inlets located along Old Farm Drive near
ABP. A limited analysis of the upstream watershed was conducted with this study to
estimate the amount of runoff that is intercepted by the inlets on Old Farm Drive and
the resulting bypass flow entering the eastbound side of the project corridor. The
analysis indicated that bypass flow to Segment 3 will be approximately Q5=13 cfs and
Q10=42 cfs with a time of concentration of approximately 14.4 minutes. A limited
analysis was also conducted for westbound ABP north of Ruby Drive to estimate
bypass flow that may enter the westbound side of the project corridor at Ruby Drive.
The bypass flow rates to Segment 3 at this location were estimated at Q5=4 cfs and
Q100=6 cfs with a 5 minute time of concentration.

• Ruby Drive - Design Point 14 northwest of the intersection of ABP and Ruby Drive
accepts runoff from offsite basins northwest of this intersection. Runoff at Design
Point 14 is collected with a proposed Type D area inlet. The analysis conducted with
this project indicates that this existing Type C inlet lacks sufficient capacity to collect
all of the 100-yr runoff from the offsite basins. The proposed improvements for this
area include the addition of one Type C inlet at Design Point 13 on the south side of
Ruby Drive. The proposed Type C inlet will serve as a collection point for ditch flow
on the south side of Ruby Drive prior to flow entering the ABP roadway. The
combination of the proposed Type C and Type D inlets is planned to provide
interception of the 100-year flow at Design Points 13 and 14 and, thus, no offsite
runoff is anticipated to enter the ABP roadway at this location.

• Roadway Collection at DesIgn Point 11 - Bypass flow from Old Farm Drive enters
the eastbound side of ABP and travels south to a proposed at-grade Triple Type 16
combination inlet at Design Point 11. A section of ABP between Silver Drive and Old
Farm Drive includes a super elevated roadway section with a cross slope of
approximately 5%. The proposed roadway at this location includes a proposed
“carry” curb along the east side of ABP to convey nuisance flow along the curb
section rather than allowing it to follow the reverse in the roadway cross slope. This
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section of the roadway is directly upstream and adjacent to Design Point 11. The
significant amount of 100-year flow entering the project corridor from the upstream
watershed and the super elevation of the roadway at this location contribute to a
maximum flow depth of nine inches along a short segment of the median of the
roadway where a steep roadway cross slope exists. The 9” depth at the flowline is
well within the DCM allowable depth standard for arterial street cross flow areas. The
hydraulic calculations indicate that a minimum of 18 feet of the street section in this
area will remain free of concentrated flow during the major storm event. The
proposed roadway includes a 9” tall median curb adjacent to and extending
approximately 250 ft upstream of Design Point 11 to prevent overtopping of the
median curb during the major storm event.

Runoff intercepted at Design Point 11 will receive water quality treatment with
underground water quality treatment Unit 6. A proposed storm sewer system along
the westbound side of ABP will convey flows south to the proposed concrete box
culvert expansion near Platinum Drive. Bypass flow from Design Point 11 travels
south along the roadway to Design Point 10 near Platinum Drive.

Design Point 10 - Runoff at Design Point 10 is intercepted with a series of four
proposed at-grade Triple Type 16 combination inlets and will receive water quality
treatment in underground treatment Unit 1. The proposed inlets at Design Point 10
are designed to intercept the 100-year runoff at this location. The water quality
treatment is proposed to discharge to the adjacent existing concrete box culvert
which ultimately discharges to the concrete lined open channel along the northeast
side of Oro Blanco Drive.

• Church Site Southwest of ABP/Ruby Drive - The existing church site included in
Basin L southwest of the intersection of ABP and Ruby Drive generally drains to the
south and east. Runoff from the site is anticipated to sheet flow across the parking
area and be collected in a proposed drainage swale adjacent to the west right-of-way
for ABP. The proposed grading for ABP indicates that the right-of-way will be
approximately 1 foot above the adjacent parking lot for approximately the northern
third of the existing parking area. The existing grade of the parking lot indicates that
the main direction of flow for the northern portion of the church site will be to the
south and parallel to the ABP corridor. The direction of flow from the parking area
transitions gradually to the southeast and perpendicular to the ABP corridor. As sheet
flow exits the parking area it is collected by a proposed drainage swale. Temporary
erosion control fabric is proposed for the swale bottom and side slopes adjacent to
the parking area to provide erosion protection until vegetation is established. The
proposed drainage swale, which consists of a minimum bottom width of 4.4 feet and
3:1 and 4:1 side slopes, will intercept and convey runoff from Basins L, M, and N
south to Design Point 15 at Silver Drive. A 30” RCP flared end section is proposed
to intercept runoff at Design Point 15 and discharge it to the proposed storm sewer
system in ABP. FlowMaster hydraulic calculations for the proposed drainage swale
are included in Appendix H of this report. The proposed storm sewer system in Silver
Drive will also intercept runoff from the south ditch of the roadway at Design Point 16
with a flared end section and discharge it to the ABP storm sewer system.
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• Sidewalk Chase - A drainage swale southwest of the intersection of ABP and Ruby
Drive is proposed to provide drainage for a portion of Basin P. Flow from this swale
will discharge to the ABP curb and gutter through a 14” wide sidewalk chase and be
collected at Design Point 19. Peak flow rates through the chase are Q5=0.2 cfs and
Q=0.5 cfs. Sizing calculations for the chase are included in Appendix H.

• Basin 0/Lee Parcel Drainage Swales- Two small drainage swales are proposed for
a private parcel located at the northwest corner of the intersection of ABP and
Turquoise Drive which is referred to as the “Lee Parcel”. A drainage swale along the
rear (north side) of the parcel will collect and convey runoff from Basin 0 to Design
Point 18 where it will be collected with a proposed 4 ft diameter Type II manhole with
a grated lid. A swale along the south side of the parcel will collect and convey flows
from the parcel to a 30”xl 9” RCP flared end section at Turquoise Drive. FlowMaster
hydraulic calculations for the drainage swales are included in Appendix H.

• Westbound ABP Roadway from Ruby Drive to Turquoise Drive - Surface runoff
along the westbound section of the project will be conveyed southwest from Ruby
Drive to Design Point 19 at Turquoise Drive. A cross-pan is proposed across Silver
Drive at the intersection with ABP. A proposed at-grade D-10-R inlet will be located
along the northwest side of ABP just northeast of the Turquoise Drive intersection.
This inlet will intercept a portion of the runoff conveyed down ABP. The intercepted
flow will be routed through underground water quality treatment Unit 5 before entering
the ABP storm sewer system at Storm Manhole 9.

• Turquoise Drive - Bypass flow from the at-grade inlet at Design Point 19 will travel
to a sump location on Turquoise Drive just northwest of ABP. The proposed
Turquoise Drive roadway section includes roadside ditches on the north and south
sides. Bypass flow from Design Point 19 and ditch flow from Basin S will be
intercepted with a proposed 30”xlg” RCP flared end section in each ditch. Concrete
slope paving is proposed around the flared end sections to prevent erosion of the
ditch from flows exiting the roadway. The proposed storm sewer system at this
location also includes a stub for future expansion of a storm sewer system to the
northwest along Turquoise Drive to collect the 5-year runoff from Basin SCS-A as
shown on Exhibit DM 3. This future expansion was outlined in the Templeton Gap
DBPS (1977) and has been provided for with the design of the storm sewer
improvements for this project. The downstream system has been designed assuming
a flow of Q5=83 cfs will enter this stub in the future condition. The proposed storm
sewer in Turquoise Drive combines with the ASP storm sewer at Storm Manhole 9.
The ABP storm sewer then conveys flows south to the concrete box culvert outfall.

• Design Point 20 - A 2 ft by 2 ft ductile iron combination inlet is proposed at Design
Point 20 to collect runoff from Basin U. A retaining wall and curb and gutter are
proposed along the northwest side of the ASP right-of-way at this location. Runoff is
to be collected and conveyed southwest along the proposed curb and gutter adjacent
to the northwest side of the retaining wall and collected by the proposed inlet in the
southwest corner of the existing parking area. Runoff collected by this inlet is
discharged to the proposed ABP storm sewer system.

wflso1,41
&COMPANY

Page 11



FINAL DRAINAGE REPORT
October 24, 2012

• Westbound ABP Roadway from Turquoise Drive to Platinum Drive - Runoff from
westbound ABP between Turquoise Drive and Platinum Drive will be intercepted by
two at-grade D-1 0-R inlets at Design Point 21. Inlets at this location are designed to
intercept the 100-year runoff event. Flow from the inlets will be routed to
underground water quality treatment Unit 4. The treatment unit will outfall to the
existing concrete box culvert adjacent to this location which ultimately discharges to
the concrete lined open channel along the northeast side of Oro Blanco Drive.

• Concrete Box Culvert at Piatinum/Oro Blanco Drive - The proposed ABP storm
sewer system will convey flows soUth to the proposed concrete box culvert extension
directly upstream of Platinum Drive. The existing 5 ft rise by 8 ft span box culvert is
approximately 80 feet long and discharges to a concrete lined drainage channel along
Oro Blanco Drive. The box culvert is proposed to be extended 50 feet to the
northwest to accommodate the expansion of the ABP roadway. The outfall of the 54”
RCP ABP storm sewer system will discharge to the proposed section of the box
culvert. The upstream end of the proposed box culvert includes a proposed inlet box
to collect runoff at Design Point 22. The proposed 16 ft by 7.5 ft inlet box includes a
trash rack at a 3:1 slope. The inlet box is sized to accept the design flow rate of 107
cfs at a depth of 2.16 feet with an inlet clogging factor of 1.30.

The design flow for the inlet box was based on the existing collection capacity of the
30” and 36” storm sewer collection system which was estimated to be 107 cfs using
an inlet control nomograph for RCP culverts. As discussed in the existing condition
section of this report, only a portion of the runoff from offsite Basins S and V is
capable of reaching Design Point 22 in the existing condition. Interim Basins I-SV1
and I-SV2 have been delineated to estimate the flow that is able to reach interim
Design Point 1-22 in the “Interim Condition” that is expected to exist immediately after
construction of the ABP improvements. These basins are illustrated on Drainage Map
2 in Appendix C. The existing capacity of the 30” and 36” RCP pipes at this location
exceeds the flow anticipated to reach Design Point 1-22 in the existing and interim
condition based on the existing topography of the basins and the general trend of flow
to travel south across Platinum Drive near Garnet Drive. However, the box culvert
inlet has been sized to match the existing collection capacity at the upstream end of
the box culvert to ensure that no reduction in collection capacity occurs as a result of
the proposed project. Both the 100-year and interim 100-year flows through the box
culvert have been included with the HEC-RAS hydraulic model presented in Appendix
F.

• Future Storm Sewer System in Platinum Drive - The Templeton Gap DBPS (1977)
indicates that 100-year runoff contributing to the intersection of ABP and Platinum
Drive is to be collected and conveyed to the existing concrete lined channel along
Oro Blanco Drive. SCS Basins A through E (shown on Drainage Map DM 3) are
generally consistent with the watershed indicated to be discharged to the Oro Blanco
Drive channel at ABP by the 1977 DBPS. SCS Basins A and B are referred to as
Basins S and V, respectively, in the Rational analysis for ABP Segment 3. The
construction of a future storm sewer collection system along Platinum Drive will be
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required to collect all runoff from Basins S and V. Until this future system is
constructed, some runoff is anticipated to continue to cross Platinum Drive and travel
southwest in the major storm event. Interim Basins I-SV1 and I-SV2 (as shown on
Drainage Map 2) have been delineated to represent the anticipated basin area to
contribute to the box culvert in the interim condition. The extension of the box culvert
has been designed with the anticipation that a future storm sewer system will be
constructed along Platinum Drive to collect flow in accordance with the DBPS. A
HEC-RAS hydraulic model was utilized for hydraulic analysis of the box culvert. Flow
change locations were included at locations where additional storm sewer flows enter
the box culvert. The future flow at the upstream end of the box culvert was
determined to be 290 cfs for the 100-year storm event based on SCS runoff analysis
of the upstream watershed. This flow is anticipated to be received from a storm
sewer system with upstream collection along Platinum Drive. Output from the HEC
RAS analysis of the box culvert is included in Appendix F.

Proposed Water Quality Treatment — Water quality treatment for the upper section
of Segment 3 is proposed to be accomplished by four underground water quality
treatment units. These underground treatment units have been designed to provide
inline treatment for water quality runoff from the project area. The general location of
each of these proposed treatment facilities and the watershed that they are proposed
to treat are shown on an exhibit contained in Appendix F of this report.

o Proposed underground treatment Unit 3 at Design Point 10 should be sized
to treat flow rates up to 1 cfs and accommodate a 100-year flow rate of 32 cfs.

o Proposed underground treatment Unit 6 at Design Point 11 should be sized
to treat flow rates up to 1 cfs and accommodate a 100-year flow rate of 20 cfs.

o Proposed underground treatment Unit 5 at Design Point 19 should be sized
to treat flow rates up to 3 cfs and accommodate a 100-year flow rate of 15 cfs.

o Proposed underground treatment Unit 4 at Design Point 21 should be sized
to treat flow rates up to 1 cfs and accommodate a 100-year flow rate of 6 cfs.

Treatment flow rates discussed above refer to the water quality peak flow rates
discussed in the ‘Permanent Storm Water Quality Treatment” section of this
report.

Lower Section

The lower section of Segment 3 includes drainage improvements between Barnes Road and
Platinum Drive. Runoff in this section of the project segment generally travels from northeast
to southwest following the topography of the segment. The proposed storm sewer
improvements for the lower section of Segment 3 have been designed to intercept runoff
from the 5-year storm event consistent with the capacity of the downstream storm sewer
system. The proposed improvements have also been designed to provide water quality
treatment for the project area.

In order to limit the size and cost of water quality treatment facilities required for the project
and facilitate drainage from intersecting streets, a storm sewer will be constructed between
Saphire Drive and Pearl Drive to collect and convey runoff from offsite areas directly to the
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outfall storm sewer. Runoff from the project area will be routed in the roadway to proposed
collection and water quality treatment facilities to be located at the downstream end of the
project area. More specific details about the proposed drainage conditions and
improvements are provided below.

• Saphire Drive and Vanadium Drive - Runoff from Basins C, D, and F will be
collected in proposed roadside ditches along Saphire Drive and Vanadium Drive and
will be routed directly to the proposed storm sewer system. Offsite runoff intercepted
at these locations will not receive water quality treatment with this project. Type C
area inlets are proposed to intercept runoff from the ditches at Design Points 3 and
4 at Saphire Drive and Design Point 6 at Vanadium Drive.

• Interception at Cobalt/Pearl Drive - A large portion of the contributing watershed
northwest of ABP follows the existing topography and travels southwest to the
intersection of Cobalt Drive and Pearl Drive. Runoff from this Basin H will be
prevented from entering the ABP roadway due to the raised elevation of the right-of-
way with respect to the adjacent land. Runoff from Basin H will be concentrated at
Design Point 8 where it will be intercepted by a proposed Type D area inlet and
routed to the proposed storm sewer system in ABP. The Templeton Gap DBPS
(1977) called for a future 36” RCP storm sewer system at the intersection of Cobalt
Drive and Pearl Drive and, therefore, a 36” RCP is proposed to connect the Type D
inlet to the ABP storm sewer system to allow for this future addition to the storm
sewer system.

• Westbound ABP - Runoff along the westbound side of ABP is conveyed southwest
along the proposed curb and gutter between Platinum Drive and Barnes Road with
cross-pans proposed at the intersections of Saphire Drive and Vanadium Drive. The
street capacity for this section will be 64 cfs for the major storm. Two at-grade D-1 0-
R inlets at Design Point 7 approximately 300 ft north of Barnes Road are proposed
to intercept peak flow rates up to and exceeding the 5-year rates from the westbound
side of ABP. Runoff intercepted by these inlets will be routed through proposed
underground water quality treatment Unit 2. Flow from the treatment unit will combine
with other flow collected in the proposed ABP storm sewer system at a proposed
manhole and discharge to the existing 36” storm sewer system in ABP southwest
Design Point 7.

• Eastbound ABP - Runoff from the eastbound side of ABP and adjacent offsite areas
between Platinum Drive and Barnes Road travels southwest along the roadway to
Design Point 2 where two at-grade D-1 0-R inlets are proposed to intercept peak flow
rates up to and exceeding the 5-year rates. Flow intercepted by these inlets will be
routed through proposed underground water quality treatment Unit 1. The water
quality treatment provided at this location includes treatment for onsite and offsite
areas in Basins A and B that drain to the ABP roadway and are routed southwest to
Design Point 2. Flow from the treatment unit will be routed southwest through a
proposed storm sewer system and combine with flow in the existing storm sewer
system at an existing manhole at the intersection of ABP and Barnes Road.
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• Proposed Water Quality Treatment — The lower section of Segment 3 includes
areas where runoff will be allowed to enter the roadway and areas where the right-of-
way will be elevated above the adjacent area, preventing runoff from entering the
roadway. Areas where runoff will be allowed to enter the roadway have been
included in the water quality treatment calculations for Segment 3.

Water quality treatment for the lower section of Segment 3 is proposed to be
accomplished by two underground water quality treatment units. These underground
treatment units have been designed to provide inline treatment for water quality runoff
from the project area. The general location of each of these proposed treatment
facilities and the watershed that they are proposed to treat are shown on an exhibit
contained in Appendix E of this report.

o Proposed underground treatment Unit 1 at Design Point 2 should be sized to
treat flow rates up to 6 cfs and accommodate a 100-year flow rate of 33 cfs.

o Proposed underground treatment Unit 2 at Design Point 7 should be sized to
treat flow rates up to 6 cfs and accommodate a 100-year flow rate of 33 cfs.

Treatment flow rates discussed above refer to the water quality peak flow rates
discussed in the “Permanent Storm Water Quality Treatment” section of this
report.

Potential Concerns

The proposed storm sewer system for the section of Segment 3 between Barnes Road and
Platinum Drive is designed to provide collection for the 5-year runoff event. It should be
noted that larger storm events may result in additional runoff interception by the storm sewer
collection system, therefore, resulting in larger storm sewer flows than were anticipated for
the 5-year design. Manhole lids that bolt down are recommended for this section of Segment
3 to ensure that lids remain in place in the event that surcharging of the storm sewer system
occurs.

Summary

The proposed drainage improvements have been designed to minimize negative drainage
impacts from the construction of the project to the extent practical in consideration of the project
budget and direction from PPRTA and City personnel. Given this, not all areas of the proposed
project will conform to current drainage standards. However, in nearly all areas of the project,
roadway drainage will be improved over the existing condition.
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Appendix C

Rational Drainage Calculations
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JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
DATE: 5/1/20 12
CALCULATED BY: DLM
CHECKED BY: JCI-I

FINAL DRAINAGE REPORT - BASIN RUNOFF SUMMARY
WEIGHTED OVERLAND STREET I CHANNEL FLOW Tc INTENSITY FLOW FLOW

BASIN CA’5 CA 100 C 5
Length Height Tc Length Slope Velocity Tc TOTAL 1(5) 1(100) Q(5) Q(100)

‘ ‘ ( () (ft) (fps) (mm) jr (cfs) (cfs)
A 1.68 .86 0.9 90 3.0 2.4 1040 2.7% 9.7 1.8 5.0 5.10 9.07 9 17

B 2.39 2.60 0.9 90 2.7 2.5 1030 2.8% 9.8 1.7 5.0 5.10 9.07 12 24

C 0.89 1.03 0.9 70 1.5 2.4 310 3.9% 11.5 0.4 5.0 5.10 9.07 5 9

D 0.12 0.12 0.9 30 0.5 1.7 150 3.7% 11.2 0.2 5.0 5.10 9.07 1 1

E 2.20 2.32 0.9 70 2.1 2.2 270 1.5% 7.1 0.6 5.0 5.10 9.07 11 21

1130 2.7% 9.7 1.9

F 2.65 3.17 0.7 300 11.5 8.3 480 3.2% 4.8 1.7 10.0 4.10 7.29 11 23

G 1.65 1.74 0.9 30 1.0 1.4 130 0.8% 5.1 0.4 5.0 5.10 9.07 8 16

770 2.7% 9.7 1.3 —

H 7.10 8.10 0.7 110 4.0 5.1 970 2.9% 4.6 3.5 12.0 3.82 6.78 27 55

710 2.7% 5.1 2.3

350 1.4% 5.6 1.0



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
DATE: 5/1/2012
CALCULATED BY: DLM
CHECKED BY: JCH

FINAL DRAINAGE REPORT - ROUTING SUMMARY
Intensity Flow

Pt()
Contributing Basins

Equivalent Equivalent Maximum
1(5) 1(100) Q(5) Q(100) Outfall

1 Basin A 1.58 1.86 5,0 5.10 9.07 9 17 AT-GRADE INLETS DP2

2 DPi + Basin B 4.07 4.45 6.7 4.69 8.34 19 37 T-GRADE INLETS @ DP2

3 Basin C 0.89 1.03 5.0 5.10 9.07 5 9 TYPE C INLET @ DP3

4 Basin D 0.12 0.12 5.0 5.10 9.07 1 1 TYPE C INLET @ DP4

5 Basin E 2.20 2.32 5.0 5.10 9.07 11 21 AT-GRADE INLETS @ DP7

6 Basin F 2.65 3.17 10.0 4.10 7.29 11 23 TYPE C INLET@ 0P6

7 DP5 + Basin G 3.84 4.06 6.3 4.79 8.51 18 35 AT-GRADE INLETS @ DP7

8 Basin H 7.10 8.10 12.0 3.82 6.78 27 55 TYPED INLET@ DP8

Total Flow at MH 2 DP3 + DP4 + DP6 + DPi + DP8 14.60 16.47 12.0 3.82 6.78 56 112 OUTFALL TO EXISTING 36 STORM SEWER AT BARNES ROAD



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Bianco
JOB NUMBER: 09-100-305-00
DATE: 5/1/20 12
CALCULATED BY: DLM
CHECKED BY: JCH

FINAL DRAINAGE REPORT - ROUTING SUMMARY
Intensity Flow

. Contributing Equivalent Maximum
Pipe Run 1(5) Q(5)

Basins/Design Points CA(5) Tc Pipe Size

1 DP3 0.89 5.0 5.10 5 18” RCP

2 Pipe 1 + DP4 1.01 5.1 5.09 5 24’ RCP

3 Pipe 2 1.01 5.1 5.07 5 24” RCP

4 Pipe 3 1.01 5.8 4.91 5 24 RCP

5 DP6 2.65 10.0 4.10 11 24” RCP

6 Pipe 4 + Pipe 5 3.66 10.1 4.09 15 24” RCP

7 Pipe 6 3.66 10.8 3.99 15 24” RCP

8 Inlet 7A Intercept 2.61 6.3 4.79 12 24” RCP

9 Pipe 8 + Inlet 7B Intercept 3.88 6.3 4.79 19 24” RCP

10 Pipe 9 3.88 6.3 4.79 19 24” RCP

11 DP8 7.10 12.0 3.82 27 36” RCP

12 Inlet 2A Intercept 2.79 6.3 4.79 13 18 RCP

13 Pipe 12 + lnlet2B Intercept 3.97 6.3 4.79 19 24 RCP

14 Pipe 13 3.97 6.5 4.74 19 24” RCP



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Bianco
JOB NUMBER: 09-100-305-00
DATE: 5/1/20 12
CALCULATED BY: DLM

DESIGN POINT 2A 100 YEAR FLOW

Q(100) 37 1(100) 8.3

DEPTH 0.58 Fr 2.36 Inlet size? L(i) 24

SPREAD 22.5 L(1) 45.2 If Li < L(2) then Qi = 20

CROSS SLOPE 2.8% L(2) 29.1 If Li> L(2) then Qi 22

STREETSLOPE 2.5% L(3) 87.6 FB= 17

CA(eqv.) 2.09

5 YEAR FLOW
Q(5) 19 1(5) 4.7

DEPTH 0.46 Fr 2.23 Inlet size? L(i) 24

SPREAD 16.8 L(1) 31.9 If Li < L(2) then Qi = 14

CROSS SLOPE 2.8% L(2) 20.5 If Li> L(2) then Qi 13

STREETSLOPE 2.5% L(3) 61.8 FB= 6

CA(eqv.) 1.28



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
DATE: 5/1/20 12
CALCULATED BY: DLM

DESIGN POINT 2B 100 YEAR FLOW

Q(100) 17 1(100) 8.3

DEPTH 0.45 Fr 2.21 Inlet size? L(i) 24

SPREAD 16.0 L(1) 30.2 If Li < L(2) then Qi = 14

CROSS SLOPE 2.8% L(2) 19.4 If Li > L(2) then Qi 12

STREET SLOPE 2.5% L(3) 58.5 FB = 5

CA(eqv.) 0.63

5 YEAR FLOW
Q(5) 6 1(5) 4.7

DEPTH 0.31 Fr 1.97 Inlet size? L(i) 24

SPREAD 9.0 L(1) 15.1 If Li < L(2) then Qi = 10

CROSS SLOPE 2.8% L(2) 9.7 If Li > L(2) then Qi 6

STREET SLOPE 2.5% L(3) 29.3 FB 0

CA(eqv.) 0.10



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco

JOB NUMBER: 09-100-305-00

DATE: 5/1/20 12

CALCULATED BY: DLM

DESIGN POINT 3 I

Total Flow: Q(5) = 5 cfs
Q(100)= 9 cfs

Maximum allowable ponding depth at sump:

D(5) = 0.60 (d)
D(100) = 0.60 (dmax)

Qi = [(3.0)(P)(d”l .5)]/F (Weir Conditions)

Clogging Factor (F) : 2

5-Year Event: 7.2 Ifoot perimeter required

100-Year Event: 12.9 pfoot perimeter required

INSTALL A PUBLIC Type C IAREA INLET TO ACCEPT 5YR
DEVELOPED FLOWS AT THIS DESIGN POINT.



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Bianco

JOB NUMBER: 09-100-305-00

DATE: 5/1/20 12

CALCULATED BY: DLM

DESIGN POINT 4

Total Flow: Q(5) = 1 cfs
Q(100)= 1 cfs

Maximum allowable ponding depth at sump:

D(5) 0.85 (d)
D(100) = 0.85 (dmax)

Qi = [(3.0)(P)(dAl .5)1/F (Weir Conditions)

Clogging Factor (F) 2

5-Year Event: 0.9 Ifoot perimeter required

100-Year Event: 0.9 Ifoot perimeter required

INSTALL A PUBLIC Type C IAREA INLET TO ACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco

JOB NUMBER: 09-100-305-00

DATE: 5/1/2012

CALCULATED BY: DLM

DESIGN POINT 6 I

Total Flow: Q(5) = 11 cfs
Q(100)= 23 cfs

Maximum allowable ponding depth at sump:

D(5) = 0.80 (d)
D(100) = 0.80 (dmax)

Qi [(3.0)(P)(dAl .5)]IF (Weir Conditions)

Clogging Factor (F) : 2

5-Year Event: 10.2 Ifoot perimeter required

100-Year Event: 21.4 Ifoot perimeter required

INSTALL A PUBLIC Type C IAREA INLET TO ACCEPT 5YR
DEVELOPED FLOWS AT THIS DESIGN POINT.



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
DATE: 5/1/20 12
CALCULATED BY: DLM

DESIGN POINT 7A 100 YEAR FLOW

Q(100) 35 1(100) 8.5

DEPTH 0.55 Fr 1.85 Inletsize? L(i) 18

SPREAD 21.0 L(1) 29.5 If Li < L(2) then Qi = 21

CROSS SLOPE 1.9% L(2) 17.5 If Li> L(2) then Qi = 21

STREETSLOPE 1.8% L(3) 64.2 FB= 14

CA(eqv.) 1.62

5 YEAR FLOW
Q(5) 18 1(5) 4.8

DEPTH 0.45 Fr 1.77 Inlet size? L(i) = 18

SPREAD 16.3 L(1) 21.8 If Li < L(2) then Qi 15

CROSSSLOPE 1.9% L(2) 12.9 IfLi>L(2)thenQi 12

STREET SLOPE 1.8% L(3) 47.4 FB = 6

CA(egv.) 1.23



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
DATE: 5/1/20 12
CALCULATED BY: DLM

DESIGN POINT 7B 100 YEAR FLOW

Q(100) 14 1(100) 8.5

DEPTH 0.34 Fr 1.40 Inlet size? L(i) = 18

SPREAD 10.5 L(1) 8.6 If Li < L(2) then Qi = 29

CROSS SLOPE 0.8% L(2) 4.3 If Li > L(2) then Qi = 12

STREETSLOPE 1.8% L(3) 24.3 FB 2

CA(eqv.) 0.18

5 YEAR FLOW
Q(5) 6 1(5) 4.8

DEPTH 0.28 Fr 1.32 Inlet size? L(i) = 18

SPREAD 7.8 L(1) 6.0 If Li < L(2) then Qi = 18

CROSS SLOPE 0.8% L(2) 3.0 If Li> L(2) then Qi 6

STREETSLOPE 1.8% L(3) 16.8 FB= 0

CA(egv.) -0.03



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco

JOB NUMBER: 09-100-305-00

DATE: 5/1/20 12

CALCULATED BY: DLM

DESIGN POINT 8 I

Total Flow: Q(5) = 27 cfs
Q(100)= 55 cfs

Maximum allowable ponding depth at sump:

D(5) 1.0 (d)
D(100) = 1.0 (dmax)

Qi [(3.0)(P)(d’1 .5)1/F (Weir Conditions)

Clogging Factor (F) 2

5-Year Event: 17.0 Ifoot perimeter required

100-Year Event: I 34.5 Ifoot perimeter required

INSTALL A PUBLIC I Type D IAREA INLET TO ACCEPT 5YR
DEVELOPED FLOWS AT THIS DESIGN POINT.



JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00

DATE: 5/1/20 12

CALCULATED BY: DLM

DESIGN POINT 8 (Interim) I

Total Flow: Q(5) = 11 cfs
Q(100)= 11 cfs

Maximum allowable ponding depth at sump:

D(5) 1.0 (d)
D(100) = 1.0 (dmax)

Qi = [(3.0)(P)(d”l .5)]/F (Weir Conditions)

Clogging Factor (F) 2

5-Year Event: I 73 Ifoot perimeter required

100-Year Event: 6.9 Ifoot perimeter required

INSTALL A PUBLIC Type D IAREA INLET TO ACCEPT BOTH 5YR
AND 100YR DEVELOPED FLOWS AT THIS DESIGN POINT.



DATE:
CALCULATED BY: DLM

Austin Iuffs Parkway-Segment 3 Platinum/Qro BIanco to Ruby
09400-305-00
5/26/2012

HBCKEDBY: JCH

PRELIMINARY DRAINAGE REPORT BASIN RUNOFF SUMMARY

B SOILS C SOILS

IMPERVIOUS AREA! STREETS DEVELOPED UNDEVELOPED I LANDSCAPING DEVELOPED UNDEVELOPED! LANDSCAPING WEIGHTED WEIGHTED CA

TOTAL
BASIN AREA (AC) AREA (Ac) C(5) C(100) AREA (AC) C(5) C(100) AREA (AC) C(5) C(i00) AREA (AC) C(5) C(100) AREA (AC) C(5) C)i00( C)5) C(100) CA(5) CA)100)

I 1.30 1.30 0.90 0.95 0.00 0.50 0.60 0.00 0.25 0.35 0.00 0.90 0,95 0.00 0.30 0.45 0.90 0.95 1.17 1.24

J 0.95 0.95 0.90 0.95 0.00 0.50 0.60 0.00 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.90 0.95 0.86 0.90

K 0.35 0.17 0.90 0.95 0.00 0.50 0.60 0.18 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.57 0.64 0.20 0.22

L 3.96 2.26 0.90 0.95 0.27 0.80 0.85 1.34 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.65 0.72 2.59 2.85

M 1.11 0.00 0.90 0.95 1.11 0.35 0.45 0.00 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.35 0.45 0.39 0.50

N 1.42 0.13 0.90 0.95 0.07 0.80 0.85 1.22 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.34 0.43 0.48 0.61

0 0.19 0.19 0.90 0.95 0.00 0.50 0.60 0.00 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.90 0.95 0.17 0.18

P 1.41 1.32 0.90 0.95 0.00 0.50 0.60 0.09 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.86 0.91 1.21 1.29

0 0.41 0.00 0.90 0.95 0.41 0.35 0.45 0.00 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.35 0.45 0.14 0.18

j R 0.77 0.77 0.90 0.95 0.00 0.50 0.60 0.00 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.90 0.95 0.69 0.73
S* 128.80 —

24.37 17.28
S T 0.64 0.64 0.95 0.00 0.50 5 0.00 0.25 0.35 0.00 0.90095 0.00 0.300.450.900.95 0.58 0.61

U 0.17 0.17 0.90 0.95 0.00 0.50 0.60 0.00 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.90 0.95 0.15 0.16

V’ 20.70 — — —
6.72 11.29

OS-i 3.25 0.00 0.90095 3.25 0.35045 0.00 0.25 0.35 0.00 0.90095 0.00 0.30 0.45 0.35 0.45 1.14 1.46

0S2 133 000 090 095 133 035 045 000 025 035 000 090 095 000 iW •3W iW i7 11ö
OS-3 3.83 0.00 0.90095 3.83 0.35 0.45 0.00 0.25 0.35 0.00 0.90 0.95 0.00 0.300.450.350.451.341.72
05-4 ‘ 1.18 1.05

OS-5 — —
3.61 6.71

I-SV1 9.96 0.00 0.90 0.95 8.64 0.35 0.45 1.32 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.34 0.44 135 4.35
I-SV2 14.85 0.00 0.90 0.95 5.43 0.35 0.45 0.00 0.25 0.35 6.86 0.45 0.55 2.56 0.30 0.45 0.39 0.50 5.76 7.37

Peak flow rates determined from HEC-HMS mode! were used to back-calculate CA values to allow equilaverit Rational peak flow rates to be determined and routed through the pipe system.



JOB NAME: Austin Bluffs Parkway-Segment 3 Platinum/Oro Blanco to Ruby
JOB NUMBER: 09-100-305-00
DATE: 5/26/2012
CALCULATED BY: DLM
CHECKED BY: JCH

PRELIMINARY DRAINAGE REPORT BASIN RUNOFF SUMMARY
WEIGHTED OVERLAND STREET I CHANNEL FLOW Tc INTENSITY TOTAL FLOWS

BASIN CAt5I CA’lOD C(51 Length Height Tc Length Slope Velocity Tc TOTAL 1(5) 1(100) Q(5) 0(100)
‘‘

‘ .JL (%) JL £
t 1.17 124 0.9 30 1.0 1.4 1080 3.6% 11.1 1.6 14.4 3.53 6.27 4 8

J 0.86 0.90 0.9 90 4.0 2.2 650 24% 9.0 1.2 5.0 5,10 9.07 4 8

K 0.20 0.22 0.9 30 2.0 1.1 410 3.9% 11.6 0.6 5.0 5.10 9.07 1 2

L 2.59 2.85 0.25 60 3.0 7.2 310 5.5% 6.3 0.8 9.0 4.27 7.58 Ii 22

150 2.7% 9.6 0.3

210 2.6% 5.1 0.7

M 0.39 0.50 0.25 100 6.5 8.6 190 11.6% 9.1 0.3 8.9 4.28 7.61 2 4

N 0.48 0.61 025 70 10.0 5.5 129 2.5% 9.3 0.2 6.7 4.70 8.36 2 5

30 16.7% 12.8 0.0

210 1.4% 3.7 0.9

0 0.17 0.18 0.90 30 1.0 14 170 4.7% 132 0.3 5.0 5.10 9.07 1 2

P 1.21 1.29 0.00 140 5.0 2.0 820 2.6% 9.4 1.5 5.0 5.10 9.07 6 12

0 0.14 0.18 0.70 50 1.5 3.7 140 10.7% 12.2 0.2 5.2 5.0 9.07 1 2

80 1.9% 3.2 0.4

R 0.69 0.73 0.90 90 3.0 2.4 440 4.8% 12.8 0.6 5.0 5.10 9.07 4 7

S’ 24.37 17.20 0.25 150 12.9 9.8 1330 9.0% 9.4 2.4 10.5 3.05 5.43 74 94

2750 4.0% 6.3 7.3

T 0.58 0.61 0.90 100 5.0 2.2 370 2.4% 9.1 0.7 5.0 5.10 9.07 3 6

U 0.15 0.16 0.90 20 0.5 1.2 150 2.0% 8.3 0.3 5.2 5.10 9.07 1 1

V 6.72 11.29 025 160 18.5 9.0 270 9.6% 0.3 0.5 14.3 3.54 629 24 71

1000 3.6% 5.9 2.8

500 1.8% 4.2 2.0

OS-i 1.14 1.46 0.25 110 6.0 9.5 803 8.9% 9.3 1.4 11.0 3.95 7.03 4 10

05-2 0.47 0.60 025 118 12.5 7.5 290 4.8% 5.9 0.8 0.3 4.39 7.80 2 5

OS-3 1.34 1.72 025 130 14.5 0.2 520 10.6% 8.7 1.0 10.0 4.10 7.29 5 13

140 3.6% 5.0 0.4

150 3.3% 5.7 0.4

OS-4 0.79 0.67 — 5.0 5.10 9.07 4 6

05-5 3.61 6.71 14.4 3,53 6.27 13 42

l-SV1 3.35 4.35 0.25 150 18.0 8.6 705 5.1% 7.1 1.0 10.4 4.04 7.18 14 31

I-SV2 5.76 7.37 0.25 120 4.0 11.7 1205 32% 5.6 3.8 15.5 3.41 6.06 20 45

- Peak flow rates determined n’sm the HEC-HMS model were used te back-calculate CA values to allow equilavent Rational peak flow rates to be detenninea and routeo through me pipe system.



JOB NAME: Austin Bluffs Parkway-Segment 3 Platinum/Oro Blanco to Ruby
JOB NUMBER: 09-100-305-00
DATE: 5/26/2012
CALCULATED BY: DLM
CHECKED BY: JCH

DRELIMINARY_DRAINAGE REPORT - ROUTING SUMMARY
Intensity Flow

Point(s)
Contributing Basins

Equivalent Equivalent Maximum
1(5) 1(100) Q(5) Q(100) Outfall

10 Basin I + Flow-By from DPi 1 2.86 5.54 17.2 3.25 5.77 9 32 AT-GRADE COMBINATION INLETS @ DP1O

11 OS-5 + Basin J 4.47 7.61 15.6 3.40 6.04 15 46 AT-GRADE COMBINATION INLET @ DPi 1

12 Basin OS-i + Basin OS-2 1.50 2.05 11.7 3.85 6.84 6 14 OFFSITE BASIN FLOW

13 Basin K 0.20 0.22 5.0 5.10 9.07 1 2 TYPE C INLET @ DP13

14 DP12 + Basin DS-3 2.94 3.78 12.1 3.80 6.75 11 26 TYPE D INLET DP14

15 Basin L + Basin M + Basin N 3.45 3.96 9.9 4.11 7.31 14 29 FES AND 30” RCP

16 BasinG 0.17 0.18 5.0 5.10 9.07 1 2 FES AND 18” RCP

17 Basin P + Flow-By from Basin OS-4 + DP13 2.59 2.56 6.5 4.76 8.46 12 22 AT-GRADE INLET DP19)TURQUOISE FES

18 BasinG 0.14 0.18 5.0 5.10 9.07 1 2 GRATE INLET @ DP18

19 Basin R + DP17 3.28 3.29 7.0 4.64 8.24 15 27 AT-GRADE INLET @ DP19/TURQUOISE FES

20 Basin U 0.15 0.16 5.0 5.10 9.07 1 1 2’ x 2’ COMBINATION INLET @ DP 20

21 Basin T 0.58 0.61 5.0 5.10 9.07 3 6 AT-GRADE INLETS @ DP21

22 Basin V + Basin S 100-YR Diversion 7.87 53.41 19.5 3.05 5.43 24 290 ULTIMATE FLOW TO CBC

-22 Basin I-SV1 + Basin I-SV2 9.11 11.72 15.5 3.41 6,06 31 71 AREA INLET FOR CBC (INTERIM)

Existing Capacity of 30/36 RCP 16.50 15.5 3.41 6.06 0 100 DESIGNED INLET AT CBC (INTERIM)



JOB NAME: Austin Bluffs Parkway-Segment 3 Platinum/Oro Blanco to Ruby
JOB NUMBER: 09-100-305-00
DATE: 5/26/2012
CALCULATED BY: DLM
CHECKED BY: JCH

PRELIMINARY DRAINAGE REPORT - PIPE ROUTING SUMMARY
Intensity Flow

Pipe Run Contributing BasinslDesign Points
Equivalent Eat Maxium

1(5) 1(100) Q(5) Q(100)
Pipe Size

15 Inlet iDA Interception 1.85 2.39 17.2 3.25 5.77 6 14 24 RCP

16a Inlet lOB Interception 0.80 1.61 17.2 3.25 5.77 3 9 24 RCP

16b Pipe 15 + Pipe 16e 2.65 4.00 17.3 3.24 5.76 9 23 30 RCP

17a Inlet 1OC Interception 0.16 1.04 17.2 3.25 5.77 1 6 18” RCP

17b Pipe 17a + Inlet 1OD Interception 0.16 1.46 17.2 3.25 5.77 1 8 24” RCP

18 Pipe 16b + Pipe 17b 2.81 5.46 17.4 3.23 5.74 9 31 30” RCP

19 Inlet 11 Interception 2.78 3.31 15.6 3.40 6.04 9 20 24” RCP

20 Pipe 19 2.78 3.31 15.7 3.39 6.03 9 20 24” RCP

21 DP15 3.45 3.96 9.9 4.11 7.31 14 29 30” RCP

22 DP16 0.17 0.18 5.0 5.10 9.07 1 2 18” RCP

23 Pipe 21 + Pipe 22 3.62 4.14 9.9 4.11 7.31 15 30 30” RCP

24 Pipe 20 + Pipe 23 6.40 7.45 16.1 3.35 5.96 21 44 30” RCP

25 DP1B 0.14 0.18 5.0 5.10 9.07 1 2 18” RCP

26 Pipe 24 + Pipe 25 6.55 7.63 16.5 3.32 5.89 22 45 30 RCP

27 Inlet 19 (At-Grade) Interception 2.12 1.82 7.0 4.64 8.24 10 15 24” RCP

28 Pipe 27 2.12 1.82 7.0 4.64 8.24 10 15 24”RCP

29 Pipe 26 + Pipe 28 8.67 9.45 16.8 3.29 5.84 28 55 30” RCP



JOB NAME: Austin Bluffs Parkway-Segment 3 Platinum/Oro Blanco to Ruby
JOB NUMBER: 09-100-305.00
DATE: 5/26/2012
CALCULATED BY: DLM
CHECKED BY: JCH

PRELIMINARY DRAINAGE REPORT - PIPE ROUTING SUMMARY
Intensity Flow

Pipe Run Contributing Basins/Design Points
Equivalent Equivalent Maximum

1(5) 1(100) Q(5) Q(100)
Pipe Size

30 1/2 of Inlet 19 Bypass + 10 cfs Turquoise North Ditch Flow 3.49 2.38 15.5 3.41 6.06 12 14 30* x 19* RCP

31* Stub for Future 5-YR System (Basin S 5-yr Flow) 24.37 13.70 15.5 3.41 6.06 83 83 42” RCP

32 1/2 of Inlet 19 Bypass + 10 cfs Turquoise South Ditch Flow 3.49 2.38 15.5 3.41 6.06 12 14 30* x 19* RCP

33 Pipe 30 + Pipe 31 + Pipe 32 31.34 18.45 15.5 3.41 6.06 107 112 48” RCP

34 Pipe 29 + Pipe 33 40.00 27.91 16.9 3.28 5.83 131 163 48* RCP

35 DP2Q 0.15 0.16 5.0 5.10 9.07 1 1 18* RCP

36 Pipe 34 + Pipe 35 40.16 28.07 17.2 3.25 5.78 130 162 54” RCP

37 lnlet2lA Interception 0.45 0.43 5.0 5.10 9.07 2 4 18* RCP

38 Pipe 37 + Inlet2lB Interception 0.60 0.63 5.0 5.10 9.07 3 6 18” RCP

39 Pipe 38 0.60 0.63 5.0 5.10 9.07 3 6 18” RCP

40 DP22 7.87 53.41 19.5 3.05 5.43 24 290 5’x 8 CBC

40-I DPI22 (MATCH CAP.) 17.60 15.5 6.06 107 5’x 8 CBC

40-I-A”” 40-I At 17.5 Minutes 17.60 17.5 5.73 101 5’x 8 CBC

40-I-B” 40-I-A + Pipe 39 18.23 17.5 5.73 104 5’s 8 CBC

40-I-C”” 40-I-B + Pipe 36 (w/o Syr stub) 33.08 17.5 5.73 189 5’s 8 CBC

40-I-D”’ 40-I-C + Pipe 18 38.53 17.7 5.69 219 5’s 8 CBC

41 DP13 0.20 0.22 5.0 5.10 9.07 1 2 16” DIP

“Time of concentration reduced to 15.b minutes to account tor routing Through proposel. Storm sewer system between Turquoise and Ftuby.
““Interim flows utilized for the Platinum CBC Interim 100-Yr HEC-RAS model. Tc for 40-I-A was increased to 17.5 win to represent surface flow in the interim condition.



Worksheet Protected

Project:
Inlet ID:

Austin Blults Parkway
Inlet DP bA - Denver TrIple Type 16 CombInation Inlet

Design Flow Gutter Flow * Carry-over Flow

OVERLAND I SIDE
* FLOW J STREET

a—GUTTER FLOW PLUS CURRY-OVER FLOW GuTTER FLOW

INLET ruLEr

I/P [F STREET

:ILL IN THIS SECTION
H..

TILL IN THE
ECTIONS BELOW.

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

I OVERLAND
4, FLOW

Show Etot ails

Design Flow: ONLY II already detaeerrred tleorgh other reeltreds: Mrre,r Store, Ma(or Storer
(local peek 110w for 1/2 of street, pkes flow bypassing r.pstreanr sI.hcatchrrerrls(: 9.0 j 32.0 jots

II yea eetered a value here, skip the rest of this sheet and proceed to sheet 0-Allow)
Geographio Inlornration: (Ester dole In the blUe cels(:

_____________

Sitcatcbnenl Area = Acres
Percent Imperviousness =

NI/CS Soil Type = A, B, C, or D

Site Type: Slope (It/It) Length (III
• See in Urban Ovodarvi Flow =

O See a Boo-Urban
Cutler Flow =

Rainfall Intoenratlon: Irderusity I (Ilermole( = U, - I-’, / (L.a * I, - U, Miror Storer Major Storer
Design Storm RetIre Period, T, = years

Reline Period One-Hoer Precipitation, P, irinhes
Cr

C, =

C,=

Iiser-Dolrr,ed Storm Rsmotl Coetllcieril (hone INs btards to accept a calor.iated value(, C =

User-Defined S-yT. RiowIl Coellicient (have INs blar’U to acceyt a caloiaIed naloe(, Ce =

Bypass (Carry-Over) Flow Irem upstream Subcatchrnents, O n cls

Total Design Peak Flow, 0 n 9’B 32.8 loIs

DP bA type 16 inlet.nls, 0-Peak 10/18/2012. 9:00 AM



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Austin Bluffs Parkway
Inlet ID: Inlet OP 1OA - Denver Triple Type 16 CombinatIon Inlet

- TflAcK TOROVYN -

Gutter Geometry (Enter data in the blue cells

____________

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Smci< ft. veil. / ft. horiz
Manning’s Roughness Behind Curb BAGl( 0.020

Height of Curb at Gutter Flow Line Hcuve 8.00 inches
Distance from Curb Face to Street Crown Tceowe = 40.0 ft

Gutter Depression a = 1.30 inches

Gutter Width W = 2.00 ft
Street Transverse Slope = 0.029 ft• yen. / ft. horiz
Street Longitudinal Slope Enter 0 for sump condition So = 0.023 ft. vert. I ft. horiz

Manning’s Roughness for Street Section flsTREET 0.015

Minor Storm Major Storm

Max. Allowable Water Spread for Minor & Major Storm TkIAS = 13.4 19.4 ft

Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm d55 = 6.0 8.0 inches

Allow Flow Depth at Street Crown (leave blank for no) LI check = yes

Minor Storm Major Storm
Max. Allowable Gutter Capacity Based on Minimum of Or or 0,. Qnw =1 16.1 32,2 cfs

Minor storm max. allowable capacity GOOD- greater than flow given on sheet 0-Peak
Major storm max. allowable capacity GOOD - greater than flow given on sheet ‘0-Peak’

DP 1OA type 16 inlet.xls, 0-Allow 10/18/2012, 9:01 AM



I INLETONACONTINUOUS GRADE I
Project: Austin Bluffs Parkway

Inlet ID: Inlet DP iDA - Denver Triple Type 16 Combination Intel

—Lo (C(-4

______________

HCub
HVert

Wo

Design Information (moult MINOR MAJOR

Type 01 Ir4eI Typo = Denver No. 16 Co,nbirrahon

Local Depression (adthtional 10 conhnrwm gcdter depression a hoer Q-AIow( anc.c = 2.0 2 inches

Total Number of Undo in the Iriet (Grate or Cr.nb Gperrng( No = 3 7

Length eta Single Urit heel (Grate or Curb Opering( = 3.50 7 II

Vidlh 01 a Unil Grate (current be greater thee W from O-AIow( W = 1.73 - II

Clogging Factor br a Single Urol Grale (lypical win. value = 0.S( C,-G = 0.50 5.55

Clogging Factor for a Single Unit Creb Gpering (Iypicul non, value = 0.1) Cr-C 0.10 0.10

‘meet Hydraulics: OK - Os maolmum allowable from sheet 0-Alow MINOR MAJOR

Design Discharge for Hall 01 Street (from Sheet 0-Peak) 0 = 9.0 32.0 cls

baler Spread Width T le.3 t7.2 II

later Depth at Floodirre (outside 01 local depression) d = 4.9 7.3 ioohes

later Depth of Street Crowrr (or at Tunc) dcnorss 0.0 0.0 irrehes

Ralio of Duller Flow 10 Design Flow 6. = 0.517 0.321

Discharge ootside the GoIter Section W carded in Seclion T, 0 = 4.3 21.7 do

Discharge within the Gutter Seclion W O = 4.7 10.3 do

Discharge Behirol lire Cwb Face Ooare = 0.0 0.0 515

Flow Area within the Golfer Seclion W A0 1.64 4.37 sq It

eloc:ty retlin the Gutter Section W Vw 5.0 7.3 IPs

later Depth br Design Gorolition d:vco, = 6.9 9.3 inches

Grate AnalysIs (Calcubafedl MINOR MAJOR

otat Lenglh 01 h-let Grate Opening L = 9.80 9.50 II

Ralio 01 Grate Flow to Desigo Flow E,aoonr = 0.472 0.209

under No-CloggIng Cendfion MINOR MAJOR

Mirinrutrr Velocity Where Grate Splash-Over Begins V = 3.00 3.09 Ipo

ntercephon Rate of Fronlal Flow R 0.79 0.62

nberceptioo Rate of Side Flew fl = 0.50 0.46

nlerceptionCupacily = 6.1 16.1 ole

UnderClogglngCondftlon MINOR MAJOR

Clogging Coellicierit br Mtrbple-ueit Grate heel GruteCoel = 1.75 1.75

Clogging Faclor br Mtifiple-Lusl Grate h-tel GrateClog = 0.29 0.29

Etboclive (rrrclogged( Lenglhot Mr.tlipIe-r.r.I GraIn (riot L = 6.30 6.30 II

Mirimr.en Velocity Where Grate Splash-Over Begins V5 = 2.81 2.81 Ips

nterceptioo flute oh Fronlul Flow fir = 0.76 0.50

nierception Rule 01 Side Flow fl 0.39 0.29

Acteal Inlerceptlon Capacity 0 o 5.1 11.7 cbs

Cony-Over Flow = 0-Q. (to be appited to crab opening or nest d/o h-loll 05e 3.9 20.3 cbs

Curb or Slotted Inlet Opeqlng Analysis (Calculated) MINOR MAJOR

Eqrovatenl SlopeS, Qoased on grate curry-over) S, = 0.100 0.073 ft/It

ReqLired Length Ln 0 Have 150% lntercephon L0 = 12.20 32.56 It

Under No-Clogging Cooditioo MINOR MAJOR

EllecUve Length 01 Creb Opening or Slotied It-tel (wiramrunr of L, Ln( L = 9.00 9.08 II

Interception Capacity Di = 1.1 2.9 cls

Under Clogging Condition MINOR MAJOR

logging Coelhcieri GrobCoei = 1.08 1.08

Clogging Facior br MdSplo-roril Cceh Opening or Slotled h-tel Cwbclog = 0.08 0.86

511 edtive (Uvclogged( Length L. = 8.78 8.7S Ii

Actual lntercepiton CapacIty 0, = 0.9 2.1 cbs

Carry-Over Flow e 060eueFl-0. e 3.0 18.2 515

oiiti MINOR MAJOR

[total Inlet loberceptlon CapacIty 0 6.0 13.8

Total Inlet Carry-Deer Flow (flow bypassing blob) Os 3.0 18.2 cls

Capture Percentage 0,10, = C% e 67 43 %

DP lOAfype 16 inlel.tds Inlel On Grade 10/18/2012, 9:01 AM



Wc-ksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD I
Project:
Inlet ID: Inlet OP TUB-Denver

Austin Blults Parkway

Design Flow = Gutter Flow * Carry.over Flow

OVERLAND
FLOAt

StOE I OVERLAND
STREET L + FLEA’

.n—6UTTEA FLDA’ PLUS C000Y-OSZLR ILUVO—

_____

-—-RUTTLR FLEA’

INLET INLEr

I.’? OF StREEt

Show Detaris

‘ILL IN THIS SECTION
:R.

‘ILL IN THE
ECTIONS BELOW.

Denign Plow: ONLY It already deterrmrrert throigh other mettreds: Moor Storer Major Storer
(Scat peak low lot 1/2 of street, pIes flow bypassir opotreare stdrcalct*nents): =j 3.0 I 18.2 jots

It you entered a oufue here, skIp the rest of thIs sheet and proceed to sheet 0-Allow)
Geographic Intoneration: (LItter data or 11w bloe cels):

_____________

Srt,catcleeenl Area —
Acres

Percent Impervioosrmss =F
NRCS SoitType =1 A, B. C. or D

Site Type: Slope (tEll) Leypth (II)
• See is U,00r, Ovedard Flow =

O DOe A Non-Urban Gutter Flow =

RDiRtwIlefomTaTIoe: Irlerolty I (Irreevlc( = .‘r - Pr t( te U I, I I.e Micer Storer Major Storm
Design Storer Rotten Period, T, years

Rotten Period Orre-Hour Precipitation, F, = irrslres
C, =

Ca
Ca=

User.Det,rred Storm Rrnrtl Coetlicierrt (bane tls blat-k to accept a catcdated value), C =

User-Oelioed S-yr. RiemIt Coetlicieot (tease lIds black to accept a calordated value), C5 =

Bypass (Carry-Deer) Flow from upstream Subcatchments, Q = ets

Total DesIge Peak Flow, 0=1 3.0 I 18.2

DP tOB type 16 intetels. 0-Peak 10/18/2012, 9:02 AM



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Austin Bluffs Parkway
Inlet ID: Inlet DP lOB - Denver Triple Type 16 Combination Inlet

Gutter Geometry (Enter data In the blue cells)

____________

Maximum Allowable Width for Spread Behind Curb TaAcs< 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) 5nvcx = ft. vert. / ft. horiz
Manning’s Roughness Behind Curb nnAce = 0.020

Height of Curb af Gutter Flow Line H0u50 = 8.00 inches
Distance tram Curb Face to Street Crown Tceowu = 38.5 ft

Gutter Depression a = 1.33 inches

Gutter Width W 2.00 ft
Street Transverse Slope S = 0.028 ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition So 0.025 ft. vert. I ft. horiz
Manning’s Roughness tar Street Section C5TREET = 0.015

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm T115 = 13.9 20.0 ft

Max. Allowable Depth at Gutter Flow Line tor Minor & Major Storm d5 = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) U check = yes

Minor Storm Major Storm
Max. Allowable Gutter Canacity Based on Minimum of On or O 16.0 46.9 Icfs
Minor storm max. allowable capacity GOOD - greater than flow given on sheet ‘0-Peak’
Major storm max, allowable capacity GOOD - greater than tlow given on sheet ‘0-Peak’

DP lOB type 16 inlef.xls, 0-Allow 10/18/2012, 9:02 AM



I INLET ON A CONTINUOUS GRADE I
Project: Austin Bluffs Parkway

inlet ID: inlet OP lOB - Denver Triple Type 16 Combination Inlet

1—Lo (C)—(

H-Curb I II H-Ved II

________________

Desbin Information (Input) MINOR MAJOR

Type of Inlet Type = Denver Na. lkCvrnbination

Local Depression (additional to continasro gutter depression a’ Irom ‘0-Abel) arecer = 2.0 ncbes

Total Number of Uruts in he Inlet (Grate or Crab Oper.ng( No = 3

Length at a Single Grit Irint (Grate or Garb Opering( = 3.00 3 II

didth of a Urrd Grate (careret be greater than W from 0-Atom) W = 1.73 It

Clogging Factor tar a Single Unit Grate (typical mm. value O.5( C,-G = 0.50 0.50

Clogging Factor for a Smngte Gmat Crab Oparing (typical rein, value = 0.1) Cm-C = 0.10 0.10

treet Hydraetcs: OK - Pu masirnam allowable from sheet ‘p-Allow’ MINOR MAJOR

Design DIscharge for Halt at Street (from Sheet P-Peak) 0 = 3.0 10.2 clv

darer Spread Width T 6,3 13.8 It

dater Depth at Flawline (ootside of local depression) d 3.4 6.0 nclmau

dater Depth at Street Crowr (or at Tnv) 0.0 0.0 nches

Reboot Gatlnr Flow Ia Desmgn Flew 6, = 0.759 0.460

Discharge ootside the Gorier Section W, carded in Sectrun T, 0, = 0.7 10.9 cls

Discharge within the Goner Secboe W O, = 2.3 7.3 cls

Discharge Behind the Grab Face Ovccv = 0.0 0.6 els

FlowAreowithiniheGtdterSectisnW Arm = 0.66 2.77 pail

lelocity willie the GoIter Section W V0 4.6 6.0 Ips

Paler Depth br Dvsige Condition dreser 5.4 8.0 rashes

Grate AnalysIs (Celoulaledl MINOR MAJOR

Total Lengltr at Inlet Grate Opermmg 1 9.00 9.00 II

Ralia of Orate Flew to Design Flow E,.cmcmn 0.706 0.361

Under No-Clogging Condition MINOR MAJOR

Mirimsen Velocity Where Grate Splash-Over Begirm V = 3.09 3.09 Ips

Interception Role at Frontal Flow R = 0.87 0.69

Irmterceptisrr Rate of Side Flow R = 0.66 0.50

Irrlerceptierr Capacity I = 2.4 10.3 cls

Under Clogging Condition MINOR MAJOR

Clogging Coeflivierd for Mtdtmple-r.rmt Orate lelet GrateCoet = 1.75 1.76

Clogging Factor tom MLiSpIe-raat Grate Inlet GrateClog = 0.29 0.29

Elfective (rarcloggod) Length of Mm.ltrple’r.nt Grate Inlet L. = 6.38 6.38 II

Mmrimren Velocmty Where Grate Splash-Over Begom V = 2.81 2.81 fps

lnlnrceptioe Rale at Fractal Flow Rm = 0.84 0.66

Inlerceptise Rate of Side Flow A. = 0.46 0.31

Actual Interception Capacity 0 c 2.2 7.9 cls

Cer.y-Oeer Flow c 0-it3. (Is he appied to crab opening or nntrt d/s irlei( Os = 0.8 10.3 cfs

Curb or Slotted Inlet OpenIng Analysis (Calcelatedl . MINOR MAJOR

Eqalealenl SlopeS, (based on grale carry-over) 5, = 0.133 0.083 It/li

Reqnlred Lengih Le to Have 100% Intercep5an Le = 4.79 21.79 It

Under No-Clogging Ceeditian MINOR MAJOR

Ellective Lenglh 01 Cinb Operayp or Slolted Inlet (rrririmsrn of L, Lr) L = 4.79 9.00 II

nterceptmon Capacmty Ot = 0.4 1.8 cts

Under Clogging Condition MINOR MAJOR

Clogging Coelficierd Cr.rbCoel = 1.00 1.00

Clogging Faclor far Mr.Aipte-r.rit Crab Opemang or Slotled Inlet Cm.ebClog = 0.06 0.06

Ellective (Unclogged) Length I., = 8.78 6.70 II

Actual Intercepflan Capacity 0, o 0.4 1.4 do

Carey-Peer Flow v 0smseerrr0 Osn 0.4 8.9 cls

F9t1inio! MINOR MAJOR

fretat Inlet letercepllon CapacIty 0 = 2.6 8.3 do

Tefal Inlet Carry-Over Flow (Ilow bypassing tatel) 0 = 0.4 8.9 do

LCapture Percenfage = 0,/P. = C% e 66 Sf %

DP lOB type 16 in(nI.tds, Inlet On Grade 10/18/2012, 9:03 AM



Wcrksheet Prctated

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Project: Austin Blulls Parkway
Inlet ID: Intel DP bC - Denver Triple Type 16 CombInation Inlet

Design Flow = Gutter Flow + Carry-over Flow

I OvERLAND I stilE i O’ERLAND
* FLOW 9 STREET + FlO’_’

ELTC’ PiUS CARAT-OVER FLON.T *— CUTTER FLOW Show Details

‘2 CE STREET

Design Flew: ONLY ii already daterrn:rwd through other rnelheds: Mw,, Storm Major Storer

(boat peek lbw to, 1/201 street, plum tlowbypassirig upstream sulecatclnrrents(: =1 0.4 8.9 jots FILL IN THIS SECTION
II yno entered a value here, skip the rest 01 this sheet and proceed to sheet 0-Allow) In...

Geographic intormution: (Enter data in tier bEan cels(:

____________

FILL IN THE
Sr.Acaiclonerrt Area = Acres ECTIONS BELOW.

Percent Impervioasness =

NRCSSoiIType= A,B,C,orb

Site Type: Slope (IE1I( Lnrgih (Ii)
• SW is Urban Ooedamcl flow =

O See Is Rue-Urban (Sorter flow =

Halntatl lotonnatlon: lreersslty I (Inclote( — U,, - I’, I( C,, * I ( Miw,r Storm Major Storm
Design Storer Retierr Pnriod, T, = years

Rota,, Period One-Hoer Precipitation, Pr = rashes
CI =

CR =

C,

User-Detined Storm Rurmtl Coetlicient (leone the blor-l, to accept a calcidated valae), C =

User-Delined 5-yr. Rrxmtl Coolliciant (leave INs hbrl, to accept a oatc,.ated valae(, C —

Bypass (Carry-Over) Flow horn upstream Subeatnhrnenls, 0 = ole

Total Design Peak Flow, 0=j 0.4 I 8.9 lots

OP bC type 16 inlel.xls, 0-Peak 10/18/2012, 9:04 AM



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Austin Bluffs Parkway
Inlet ID: Inlet DP bC - Denver Triple Type 16 Combination Inlet

_______

- 1

cutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)

Mannings Roughness Behind Curb

Heighl of Curb at Cutler Flow Line

Disfance from Curb Face to Street Crown

Gutter Depression

Gutter Width

Street Transverse Slope

Street Longitudinal Slope - Enter 0 for sump condition

Manning’s Roughness for Street Section

T0< 0.0 ft

5uAcK ft. vert. / ft. horiz

0.020

= 8.00 inches

Tcnowx = 38.5 ft

a= 1.28 inches

W= 2.00 ft

S0 0.030 ft. vert. I ft. horiz

So 0.023 ft. vert. /tt. horiz

0srflEET= 0.015

Max. Allowable Water Spread for Minor & Major Storm

Max. Allowable Depth at Guller Flow Line for Minor & Major Storm

Allow Flow Depth at Street Crown (leave blank for no)

Minor Storm Major Storm

Tuux 13.1 18.8 ft

diux = 6.0 8.0 inches

LI check = yes

Minor Storm Major Slorm
Max. Allowable Gutter Capacity Based on Minimum of Q or 0 15.8 31.4 Icfs
Minor storm max. allowable capacity GOOD - greater than flow given on sheet 0-Peak’
Major storm max. atlowabte capacity GOOD - greater than flow given on sheet ‘0-Peak’

DP bC te 16 inlet.xls, Q-Allow 10/18/2012, 9:04 AM



INLET ON A CONTINUOUS GRADE I
Project: Austin Bluffs Parkway

Inlet ID: Inlet DP lOG - Denver Triple Type 16 Combination Intel

—Lo (C)—3’

HG b
liven

Wo

Design Information (Input) MINOR MAJOR

Type of del Type = Denver No.16 Combination

Local Depression (additional to contmnwos gaIter depression ‘a from ‘Q-AIoW) aicco = 2.0 - iocires

Total Namber of Units in lw del (Grate or Crab Opening( No = 3 3

Length of a Single Unit del (Grate or Curb Opeming( L = 3.00 : If

lidfh of a Unit Grate (camrut be greater than W from 0-Alowl W 1.73 - If

Clogging Factor for a Single Urif Grate (typical rein. vatae = 0.5) Cr0 = 0.50 0.50

Clogging Factor tore Single Urif Crab Opening (typical mi vebto = 0.1) Cm-C = 0.10 Sf0

treet Hvdraufcs: OK -00 maxImum atlowabfe from sheet 0-Atow MINOR MAJOR

Design Discharge for Hall of Street (from Sheet 0.-Peak) 0 0.4 9.9 clv

later Spread Width T = 1.8 I 0.0 ft

later Depth at Flondmno (outside of local depression) d = 1.8 4.9 irohes

later Depth at Street Croon (or at To-J duoo0s = 0.0 0.0 robes

Ratio 01 Gutter Flow to Design Flow E = 1.001 0.526

Discharge outside the Gutter Section W, carried in Section T, 0, 0.0 4.2 cts

Discharge within tIme Gutter Section W 0, = 0.4 4.7 cts

Discharge Behied the Grab Face Oo. 0.0 0.0 cfs

Flow Area mellon fhe Gutter SeclionW A.0 = 0.13 f .62 sq ft

‘elocity wtlin the Gutter Sec5on W V0 = 3.1 5.5 Ips

later Depth br Design Corciitioo dmccs_ 3.8 6.9 ivclmeu

Grate Anafvste(Cafoulated( MINOR MAJOR

Total Length of tm4el Grate Opening L = 9.00 9.00 It

Ratio of Grate Flow to Design Flow E.umcrr = 0.998 0.479

Under No-CloggIng Condgtorr MINOR MAJOR

Minimr.en Velocity Where Grate Splash-Over Begins ‘4 = 3.09 3.09 tps

Interception Rate of Frontal Flow R = 1.00 0.78

totercepfion Rate of Side Flow R, 0.80 0.59

Interception Capacity Oj 0.4 6.1 cts

Under Cioggleg Coedifton MINOR MAJOR

Clogging Coelticient for Muitiple-remit Grate riot GrateCoel = 1.75 1.75

Clogging Factor for Mdtiple-nwit Grate Idef GrateClog = 0.29 0.29

Effective (narologged( Length of Muitiple-utit Grate riot L, = 6.38 6.30 I

Mimimurn Velocity Where Grate Splauh-Over Begirw ‘4 2.81 2.81 Ps

Interception Rate of Frootal Flow Rn = 0.97 0.76

Interception Rate of Side Flow 9, = 0.65 0.40

Actual Interception Capacity Q = 0.4 5.1 cts

Carry-Over Flow = 0,-O, (to be applied to crab opening or cool dlv ir-lnt( = 0.0 3.8 cfs

orb or Slotted Inlet Opening Analysis tCaicufatedl MINOR MAJOR

Equivalent SlopeS, (based on grate carry-over) S, = 0.f 67 0.102 lImIt

Required Length L5 lv Have 100% Ivterceptioe L0 = 0.48 11.98 ft

Under No-Clogging Condition MINOR MAJOR

Etfective Length of Crab Opening or Slotfed Idol (wmmxrnrm of L, Lr( L = 0.48 9.00 If

InlerceptionCapacity O= 0.1 1.1 cts

Under Clogging Condiflon MINOR MAJOR

Clogging Caetticievl CrebCoef 1.00 tOO

Clogging Factor for Midliple-roit Grub Opening or Slolfed Intel CmhClog 0.06 0.06

Eftectiue (Urologged( Length L, 6.70 8.70 If

Acfual Intercepfton Capacity O = 0.1 0.9 cfs

Carry-Over Flow = Qsr500rrrQ. O = 0.0 2.9 do

1lflut1WfY MINOR MAJOR

[rotat Inlet InterceptIon Capadhy a e 0.5 6.0 Cf

Total Inlet Carry-Over Flow (110w bypassing inlet) 0o 0.0 2.9 dfs

Capture Percentage = 0J0 = C% = 100 67 %

DP lOG type 16 inlet.sfu, Inlet On Grade 10/18/2012, 9:04 AM



Worksheet Protected

Project: -

Inlet ID:
Austin Btutts Parkway

tnlet DP 100 - Denver TrIple Type 16 CombinatIon tntet

Design Flow Gutter Ftow * Carry-over Flow

I,’? 1V STREET

:ILL IN THIS SECTION
to...

ILL IN THE
SECTIONS BELOW.

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD I

I OVERLAND I SIDE
+ FLOW k ,, STREET

‘‘e—GUTDER PLOW PLUS EURRY-UIEP LSS*— —GUTTER rLOV

SLED INLET

I OVERLAND
h FLOW

Show Details

Design Flow: ONLY II already deterrorried throWS other methods: Minor Storm Major Storm
(beat peak 110w for 1/2 at street, pIns 110w bypassirq ypslreare siAcatclvrronts): e 0.0 2.9 lois
• Ii yea entered a vakne here, skIp the rest of thIs sheet and proceed to sheet 0-Aflow)
Geographic Infornratien, (Enter dale a, the bloc eels):

_____________

Stt,catclsnenl Area = Acres
Percent Irnpervioesness =

NITCS Soil Type = A, B, C. or D

Site Typo: Slope (ft/It) LeWth (II)
• SOe Urban Overland Flow

O 511= s Non-Urban Gr.gler Flow

Heinralt Internratlefl: Ireenslty I (IIwtNW( = (, P, 5) (, * I ( L0 Minor Storm Major Storm
Design Storm Retwrn Period, T, years

Ret/err Period Doe-Hoar Precipdalioe, Pr = irmhes
C, =

C =

C

User-Detined Storm Flonott Coetl,cieet (teaoe ths blirh to accept a cat/dated eaton), C =
User-Dolined 5-yr. Floanoit Coetlicient (leave us btarrk to accept a calodated valee), Cn

Bypass (Carry.Oeer) Flow trom upstream Subeatohments, 0 = do

Total Design Peak Flow, 0=1 0,0 I 2.9 lute

DP tOD type 16 inlet.ols, 0-Peak 10/18/2012, 9:05 AM



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Austin Bluffs Parkway
Inlet ID: Inlet DP 1OD - Denver Triple Type 16 Combination Inlet

/

tet

Gutter Geometry (Enter data In the blue cells)
Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)

Manning’s Roughness Behind Curb

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Depression

Gutter Width
Street Transverse Slope

Street Longitudinal Slope - Enter 0 tor sump condition

Manning’s Roughness for Street Section

Tsacn 0.0 ft

= ft. vert. / ft. horiz

nanDr< = 0.020

= 8.00 inches

TCR0WN = 38.5 ft

a= 1.11 inches

W= 2.00 ft
Sx = 0.037 ft. vert. / ft. horiz

So 0.031 ft. vert. If). horiz
nsTeEEr = 0.015

Max. Allowable Water Spread for Minor & Major Storm

Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm

Allow Flow Depth at Street Crown (leave blank for no)

.iax. Allowable Gutter Capacity Based on Minimum of O or O

Minor Storm Major Storm
T15= 11.0 15.6 ft

= 6.0 8.0 inches

Li check = yes

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 0-Peak
Major storm max. allowable capacity GOOD - greater than flow given on sheet 0-Peak

Minor Storm Major Storm

12.8 24.9 Icfs

DP 100 type 16 inlet.xls, 0-Allow 10/18/2012, 9:05 AM



INLET ON A CONTINUOUS GRADE I

H-Garb
H-Vert

Wo

Wp
w

Design Information lineuP MINOR MAJOR

Type of Intet Type Denser No.16 Conrbinalion

Local Depression (additional to coolinonos pallor depression ‘a’ tram 0-Aloud) auocn_ = 2.0 inches

Total Number 01 Unto in he Intel (Grate or Glob Opering) No = 3

Lerrgth of a Single Uril Intet (Grate or Curb Opening) L 3.00 ft

Vidth of a Unit Grate (earnest be greater than W from 0-Atow) W 1.73 /- It

Clogging Factor for a Single Unit Grate (lypical mm. salon = 0.5) Cr0 = 0.50 0.50

Clogging Factor for a Single Unit Cesb Opening (typical mm. eaton = 0.1) C,-C = 0.10 0.10

Street Hydraotlcs: OK-Ge maolmum allowable from sheet ‘0-Allow MtNOR MAJOR

Design Discharge for Halt of Street (from Sheet 0-Peak) O e 0.0 2.9 do

htater Spread Width T = 0.4 5.0 It

later Depth at Flourlirme (outside 01 local doprossion( 4 = 0.4 3.3 inches

later Depth at Street Crown (oral Tu d50005 = 0.0 0.0 inches

Raho ot Gutter Flow to Design flow = 1.032 0.822

Dischargo ootsido lime Gutter Seclion W, carried in Section T. 0, 0.0 0.5 do

Discharge mINe the Gutler Section W 0,, = 0.0 2.4 do

Dischargo Behead the Cmb Faco Goose 6.5 0.0 ets

Flow Area within the Gutter Section W A5 = 0.8t 0.56 oqfl

elocily wit/in the Gutter Section W V = 1.3 5.2 Ips

later Deyth br Design Comniition deca,_ 2.4 5.3 inches

Grate Anafesis (Catcofatedi MINOR MAJOR

Total Length of Intel Grate Opening L = 9.00 9.00 ft

Ratio of Grate Flow to Design Flow E,.seumr 1.407 0.788

Under No-Clogging Condglon MINOR MAJOR

Mininrsen Velocity Where Grate Splash-Oner Begins V, = 3.09 3.09 tpn

nlerceplien Rate of Frontal Flow Rm = tOO 0.81

nterception Rate 01 Side Flaw R, = 0.06 0.67

nterception Capacity 01 0.0 2.3 dls

Under Clogging Condition MINOR MAJOR

Clogging Coerhcierd for Mmitipte-smit Grate Intel GrateCoet = 1.75 1.75

Clogging Factor for Mr.itiyte-rmil Grate Intel GrateClog = 0.29 0.29

Ellectioa (wwksgged) Length of Mmitiple-r.nt Grate Intel L, = 6.38 6.36 9

Mirimsen Velocity Where Grate Splanh-Oner Begins 1, 2.81 2.81 fyn

nterception Rale 01 Frontal Flow Rr = 1.00 0.79

nlorcephen Role of Side Flow R, = 0.91 0.46

Actual Intercept ion Capacity 0 = 0.0 2.1 do

Carry-Over Flow = 0-G,, (to be appled to crab opening or nod d/n intet) 0o = 0.0 0.8 do

Curb or Slotted Inlet Onening Analysis (Colculaledi MINOR MAJOR

Eqoinalenl SlopeS, (based on graIn carry-ener) Sa 0.167 0.143 It/tI

ReqrAred Length Lr 10 I-lane t00’/, Interception L, 0.00 4.76 6

Under No-Clogging Cnnd9ion MINOR MAJOR

Eltecloe Length or Cm..b Opening or Slotted Intel (mniinmman 01 L, Fr) L = 0.00 4.76 ft

clerceptiun Capucily 0 = 0.0 0.4 do

Under CloggIng ConditIon MINOR MAJOR

Clogging Coelhciem9 CsebCoel = 1.00 1.00

logging Factor for MrAiple-madl GLob Opening or Slotled Intel CmohClog = 0.06 11.06

Eftechoe (Uroslogged) Length I. = 8.70 0.70 ft

Actual Interception CapacIty 0 = 0.0 6.4 sf5

Carry-Over Flow e Or.ionomcr0. 0 n 0.0 0.5 do

umma MINOR MAJOR

olaf Inlet Interception Capacity Ge 0.0 2.4 do

otat Inlet Carry-Oeer Flow (flow bypassing inlet) Oso 0.0 0.5 015

Capture Percentage = 0./0, = C%n 100 84 55

Project:

Inlet ID:

AustIn Bluffs Parkway

Inlet DP 1OD - Denver Trfple Type 16 Combinaflon Inlet

Le (C)—,

DP hID type 16 inlet.uts, Inlet On Grade 10/18/2012, 9:06 AM



Worksheet PrsleOed

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD I
Prolect: Austin Bluffs Parkway
Inlet ID: Design Point 11 - Denver TrIple Type 16 Combination Inlet

Design Flow Gutter Flow + Carry-over Flow

UVERLANO SLOE
FLOW j STREET

.e—1i5TTER FLIJW PLUS CARRY-IJVER FLOW O— IUTTER FLOW
INLET INLET

OVERLAND
k FLOW

Show Details

I/a OF STREET

Design Flow: OH LV aiready daternnned throrh other methods: Mirmr Storm Major Storm

Facet peak flow for 1/2 of Street. p1w fiowbypassiog igastream sidroatclvvevts): 0 o 15.0 46.0 do FILL iN THIS SECTION

Ii you enterod a value here, skip I he rest of this sheet and proceed to sheet 0-Allow) In...
Geographic information: lEvIer data mike hew Uvisi:

_____________

FILL iN THE
Sracatcisoont Area = Acres SECTIONS BELOW.

Percont impemiausness = 0

NRCS Soil Type - A, S.C. or D

Site Typo: Skapv (11111) Lnrejlh itt)
• Sees Urban Ooo,iarcl Flow =

O SRe Is Nve-Urb0n Golfer Flow =

1-fulntatt lvtormetLon: lr5errsrty I (rrdlsre) — U: - . / I U0 * I - Uu Miror Storm Major Storm
Design Starm Reir.err Period, T, = years

Petsen Period One.Hoor Precipilulivn. F: inches
C
C0

C =

User.Def:ned Storm Howell Cooilicieei (leave lbs blurb to accept a culcodated value). C —

User-Detirred 5-yr. flrmvll Coetliciont (leave lbs blurb La accept a caico4ated valve), C =

Bypass (Carry-Over) Flew Irom upstream Subcatohments, O, = cfs

Tetal Design Peak Flow, 0 15.0 I 46.0 Iota

DPi 1 Combination lnlot.trls, 0-Peak iO/t8/20i2, 8:55 AM



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Austin Bluffs Parkway
Inlet ID: Design Point 11 - Denver Triple Type 16 Combination Inlet

Gutter Geometry (Enter data in the blue cells)

____________

Maximum Allowable Width for Spread Behind Curb TRACK = 1.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) See< 0.330 ft. vert. / ft. horiz

Manning’s Roughness Behind Curb DACK 0.015

Height of Curb at Gutter Flow Line H55 6.00 inches
Distance from Curb Face to Street Crown T05 = 33.0 ft

Gutter Depression a = 1.38 inches

Gutter Width W = 2.00 ft
Street Transverse Slope = 0.026 ft. vert. itt. horiz

Street Longitudinat Slope - Enter 0 for sump condition So 0.017 ft. vert. / ft. horiz
Manning’s Roughness for Street Section sTREEn 0.016

Minor Storm Major Storm

Max. Allowable Water Spread for Minor & Major Storm T,q55 16.4 26.0 ft

Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm clean = 6.0 9.6 inches

Allow Flow Depth at Street Crown (leave blank for no) Li check = yes

Minor Storm Major Storm
iax. Allowable Gutter Capacity Based on Minimum of 0 or OA = 15.1 63.1 lute
Minor storm max, allowable capacity GOOD - greater than flow given on sheet ‘0-Peak’
Major storm max, allowable capacity GOOD - greater than flow given on sheet ‘0-Peak’

DPi 1 Combinalion lnlof.xls, 0-Allow 10/18/2012, 8:55 AM



I INLET ON A CONTINUOUS GRADE I
Project: Austin Bluffs Parkway

Inlet ID: Design Point 11-Denver Triple Type 16 Combination Inlet

.yLo (C)—

HC b
HV,t

Design Information (Innuti MINOR MAJOR

Type of Iriet Type Denver No. 16 Combination

Local Depression (additional to conlinrasm gatler depressiso ‘a’ Irom ‘0-Abel) ares. 2.0 2 inches

Total Number of Urats 0 the trief (Grab or Crate Operirry) No = 3 3

Length ol a Single UalI Iriet (Grate or Crete Operang) = 3.00 3 If

tidlh of a Unit Orals (careast be greater than W from Q-Abow) W = 1.73 .13 If

Clogging Factor Icr a Single Urif Orate (typical mm. value = 0.5) Cr-P = 0.50 0.50

Clogging Factor for a Single Unit Crab Operirg (typivot rein. ovIne 0.1) Cr-C = 0.10 0.tO

“Ireet Hydraulics: OK - Pc maolmum allowable from sheet p-Allow’ MINOR MAJOR

Design Discharge for Hell of Slreel (hem Shed 0-Peak) 0 = 15.0 46.8 cls

defer Spread Width T 14.6 22.9 II

later Depth at Flowlirre (otdside of local depression) d 6.0 6.5 metres

later Depth 01 StrenI Crown (or at T,,1.0) dc0o5n 0.0 0.0 inches

Ralio of Gutter Flow lv Design Flow E = 0.370 0.245

Discharge outside the Petter Section W, carded in Sectron T 0, = 0.3 34.6 sf5

Discharge nathin the Gutter Seclioe W 0,, = 5.7 11.2 cls

Discharge Behind the Cr.rb Face Ooacv = 0.0 0.2 do

Flew Area wtlhie the Gutter Section W A.0 = 2.96 6.94 sq II

‘cecil0 rellin the Gutter Section W Vw 5.1 6.6 fpS

dater Dvpfh for Design Corvtitioe dco,.. = 8.0 10.5 inches

Grab Analysis (Culcetafedt . MINOR MAJOR

ntal Length of Irlet Grate Operang I = 9.00 9.00

Ratio of Grate Flow to Design Flow Enuoon = 0.343 0.219 J
Under No-CloggIng Condition MINOR MAJOR

Mirimno Velocity Where Grate Splash-Peer Begiro V = 3.09 3.09 fps

Ieterceptron Retool Froetal Flow R = 0.82 0.68

Interception Rate of Side Flow Fl, = 0.50 0.47

Interception Capacity at = 10.1 23.8 cfs

Under Clogging Cnndltloe MINOR MAJOR

Clogging Cneflrcierd for Mill ipte-twit Orate Inlet GrateCoef 1.75 1.75

Clogging Factor for Miltiplo-rerit Grate Inlet GrateClog = 0.29 0.29

Elfectrve (ieeclogged) Length of Miltiple-rauf Grate Inlet L = 6.38 6.38 0

Mi,imres Velocity Where Grate Splash-Ooer Bogies V = 2.81 2.81 tps

Interception Role of Frontal Flow - Fl, = 0.80 0.66

leterception Role of Side How Fl, = 0.40 0.29

Acteal Interception Capacity O c 8.0 16.9 do

Carry-Over Flow e 0e’0. (to he epplred to crete opening or nest d/s irlel) O = 7.0 28.8 do

urb or Slotted Inlet Opening Analysis (Calculafedt MINOR MAJOR

Eqoivalont SlopeS, (based en grate carry-over) 5, — 0.070 0.061 11,11

Reqiared Length L, In Hose l00’/, Interception L1 = I 7.37 40.57 ft

Ueder No-Clogging Condition MINOR MAJOR

Etteclive Levglh of Crab Opering or Slotted riot (nrirareran of L, Le) L = 0.00 0.00 II

leterceplion Capacity = 1.8 4.3 cls

Under CloggIng Conditien MINOR MAJOR

Clogging Coeffrcrent CwbCvet = 1.80 .00

Clogging Faclor tor MrAipte-reot Crab Opening or Slotted Inlet CrabClog = 0.06 0.06

Effective (Ueclogged) Length L, 8.70 8.70 II

Actual Interception Capacity 0, = 1.4 3.0 do

Carry-Over Flow n Oysneeut’O. Pu 5.5 25.8 do

ggyppy MINOR MAJOR

Total Inlet Interception Capacity 0 9.5 20.0 cls

Irotal Inlet Carry-Once Flow (flow bypassing intel) 05 5.5 25.0 vls

ICaplere Perdenfage = 0,10, = C% n 63 43 %

OP 11 type 16 inlot.ofs, Inlet On Grade 10/24/201 2, 3:03 PM



JOB NAME: Austin Bluffs Parkway-Segment 3 Platinum/Oro Blanco to Ruby
JOB NUMBER: 09-100-305-00

DATE: 5/26/20 12

CALCULATED BY: DLM

DESIGN POINT 13 I

Total Flow: Q(5) I cfs
Q(100)= 2cfs

Maximum allowable ponding depth at sump:

D(5) 1.00 (d)
D(l 00) = 1.00 (dmax)

Qi = [(3.0)(P)(d”l .5)]IF (Weir Conditions)

Clogging Factor (F) 2

5-Year Event: 0.7 Ifoot perimeter required

100-Year Event: 1.4 Ifoot perimeter required

INSTALL A PUBLIC Type C IAREA IN LET TO ACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.



JOB NAME: Austin Bluffs Parkway-Segment 3 Platinum/Oro Blanco to Ruby

JOB NUMBER: 09-100-305-00

DATE: 5/26/20 12

CALCULATED BY: DLM

DESIGN POINT 14 I

Total Flow: Q(5) = 11 cfs
Q(100) = 26 cfs

Maximum allowable ponding depth at sump:

D(5) = 0.90 (d)
D(100) 0.90 (dmax)

Qi = [(3.0)(P)(dAl .5)1/F (Weir Conditions)

Clogging Factor (F) 2

5-Year Event: 8.7 Ifoot perimeter required

100-Year Event: 20.0 Ifoot perimeter required

EXISTING PUBLIC Type D IAREA INLET TO ACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.



JOB NUMBER: 09-100-305-00
DATE: 5/26/2012
CALCULATED BY: DLA4

DESIGN POINT 19 100 YEAR FLOW

Q(100)

DEPTH

SPREAD

CROSS SLOPE

STREET SLOPE

27

0.44

15.5

2.1%

5.0%

1(100)

Fr

L(1)

L(2)

L(3)

8.2

2.97

35.9

21.8

75.9

Inlet size? L(i)

If Li < 1(2) then Qi =

If Li > L(2) then Qi =

FB=

JOB NAME: Austin Bluffs Parkway-Segment 3 Platinum/Oro Blanco to Ruby

20

15

16

12

1.45

5 YEAR FLOW
Q(5) 15 1(5) 4.6

DEPTH 0.37 Fr 2.83 Inlet size? L(i) = 20

SPREAD 12.3 L(1) 27.1 If Li < L(2) then Qi = 11

CROSS SLOPE 2.1% L(2) 16.5 If Li> L(2) then Qi = 10

STREET SLOPE 5.0% L(3) 57.3 FB 5

CA(egv.) 1.11

CA(eqv.)



JOB NUMBER: 09-100-305-00
DATE: 5/26/20 12
CALCULATED BY: DLM

DESIGN POINT 21A 100 YEAR FLOW

Q(100)

DEPTH

SPREAD

CROSS SLOPE

STREET SLOPE

6

0.32

9.5

1.8%

1.7%

1(100)

Fr

L(1)

L(2)

L(3)

9.1

1.53

10.8

6.4

Inlet size? L(i)

If Li < L(2) then Qi

If Li> L(2) then Qi

JOB NAME: Austin Bluffs Parkwav-Seciment 3 Piatinum/Oro Blanco to Ruby

24.0

5 YEAR FLOW
Q(5) 3 1(5) 5.1

DEPTH 0.26 Fr 1.42 Inlet size? L(i) = 8

SPREAD 6.8 L(1) 7.1 If Li < L(2) then Qi 3

CROSS SLOPE 1.8% L(2) 4.2 If Li> L(2) then Qi = 2

STREET SLOPE 1.7% L(3) 15.8 FB =

CA(egv.) 0.14

FB=

CA(eqv.)

8

4

4

2

0.24



JOB NUMBER: 09-100-305-00
DATE: 5/26/20 12
CALCULATED BY: DLM

DESIGN POINT 21B 100 YEAR FLOW

Q(100)

DEPTH

SPREAD

CROSS SLOPE

2

0.23

5.0

1.8%

1.7%

1(100)

Fr

1(1)

L(2)

9.1

1.31

4.9

2.9

10.8

Inlet size? L(i) =

If Li < L(2) then Qi =

If Li> L(2) then Qi =

JOB NAME: Austin Bluffs Parkwav-Seament 3 Platinum/Oro Blanco to Ruby

5 YEAR FLOW
Q(5) 1 1(5) 5.1

DEPTH 0.19 Fr 1.13 Inlet size? L(i) 8

SPREAD 3.3 L(1) 2.8 If Li < L(2) then Qi 2

CROSS SLOPE 1.8% L(2) 1.6 If Li> L(2) then Qi = 1

STREETSLOPE 1.7% L(3) 6.1 FB= 0

CA(egv.) -0.02

STREET SLOPE L(3) FB =

CA(eqv.)

8

3

2

0

0.03



Appendix D

SCS Drainage Calculations
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Austin Bluffs Parkway - Platinum/Oro Blanco to Ruby/Old Farm

HEC-HMS RESULTS SUMMARY

5/26/2011

each-i
each-2
each-3
each-4

0.0123
0.0123
0.0111
0.0050
0.21 74

22
13
12
10
97
0

42
24
31
18

1.4
0.8
0.7

2.8
1.6
1.7
1.2

18.8
5.5
9.7
2.7
18.8
28.6

Area 05 0100 V5 V100
Element

(sq mi) (cfs) (cfs) (ac-fl) (ac-fl)

Basin SCS-A 0.2013 75 307 5.7 20.3

asin SCS-B 0.0323 24 72 1.4 4.2

asinSCS-C 0.0111 12 31 0.7 1.7

asin SCS-D 0.0033 6 12 0.4 0.8

asin SCS-E 0.0045 9 16 0.5 1

ypass from Old Farm 0.0123 22 43 1.4 2.8

ypass from West ABP 0.0017 3 6 0.2 0.4

Diversion 1 0.2013 75 94 5.7 14.8

version 2 0.0123 13 24 0.8 1.6

R

R

C

h

Junction-i 0.0123 13 24 0.8 1.6

Junction-2 0.0111 12 31 0.7 1.7

Junction-3 0.2174 97 151 7.5 18.8

Junction-4 0.0323 24 290 1.4 9.7

Junction-5 0.0168 21 40 1.4 2.7

Junction-S 0.2665 137 453 10.3 31.2

Jurictioh-7 0.2174 97 151 7.5 18.8

Junction-8 0.2497 121 422 8.9 28.6

aöh-5
ch-6

.7
-8
-

-10

Diversion
0.0323
0.0168
0.2174
0.2497

24
21
97
121

151
227
290
40

151
421

0.6
7.5
0

1.4
1.4
7.5
8.9



Austin Bluffs Parkway - Segment 3 - Platinum/Oro Blanco to Ruby/Old Farm
Preliminary Drainage Report

SCS Basin Runoff Curve Number Summary
4/29/2011

SOIL TYPE: B SOIL TYPE: C

TOTAL TOTAL 1 2 3 4 5 6 1 2 WEIGHTED

AREA AREA AREA AREA AREA AREA AREA ARSA AREA AREA

BASIN (AC) (SQ MI) (AC) DESC. CN(100) (AC) DESC. CN(100) (AC) DESC. CN(100) (AC) OESC. CN(100) (AC) DESC. CN(100) (AC) OESC. CN(100( (AC) DESC. CN(100) (AC) DESC. CN)100( CN)100)

SCS-A 128.83 0.2013 54.6 1J2AC 73 20.7 1/2AC 70 13.3 OPEN/PAST 68 18.3 OPEN/PAST 68 11.5 RES/PAST 69 2.0 1/8AC 85 8.4 1/2AC 82 0.0 0 72

SCS-B 20.67 0.0323 9.3 1/2AC 73 0.0 0 8.0 0 0.0 0 0.0 0 0.0 0 9.7 1/2AC 82 1.7 COMM. 95 79

SCS-C 7.10 0.0111 5.3 CHURCH 85 0.6 IMP 98 1.2 OPEN/PAST 73 0.0 a 0.0 0 0.0 0 0.0 0 0.0 0 84

SCS-D 2.11 0.0033 2.1 IMP 98 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 98

SCS-E 2.88 0.0045 2.9 IMP 98 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 98

TotalArea 161.60



LL,)

Austin Bluffs Parkway - Segment 3 - Platinum/Oro Blanco to Ruby/Old Farm
Preliminary Drainage Report

SCS Basin Lag Time Summary
4/29/2011

Basin INITIAL OVERLAND SHALLOW CONCENTRATED FLOW CHANNELIZED FLOW Tc Ta Lag

ID Initial Max El. MInEI. Ta Manning’s Length Max El. Mm El. Vel TI Manning’s Lh Max El. MinEl. Vel TO TOTAL TOTAL

C(5) (ft) (It) (ft) (%) (mm) n (it) (It) (It) (%) (fps) (mm) n (It) (it) (It) (%) (Ips) (mm) (mm) (hrs) (mm)

SCS-A 0.25 150 6804 6792 8.0% 9.8 0.030 1330 6782 6672 0.083 9.0 2.5 0.030 2750 6672 6562 0.040 6.3 7.3 19.5 0.3 11.7

SCS-B 0.25 160 6639 6621 11.6% 9.0 0.035 270 6621 6594 0.098 8.4 0.5 0.030 500 6558 6549 0.018 4.2 2.0 14.3 0.2 8.6

0.030 1000 6594 6558 0.036 5.9 2.8

SCS-C 0.25 60 6619 6616 5.0% 7.2 0.035 310 6616 6599 0.055 6.3 0.8 0.030 210 6589.5 6586 0.017 4.2 0.8 9.8 0.2 5.9
0.016 150 6599 6595 0.027 9.6 0.3
0.030 210 6595 6590 0.026 5.1 0.7

SCS.D 0.90 90 6610 6606 4.4% 2.2 0.016 650 6606 6591 0.023 8.9 1.2 — — — — — 5.0 0.1 3.0
0.016 1080 6591 6553 0.04 11.0 1.6

SCS.E 0.90 140 6612 6607 3.6% 2.9 0.016 820 6607 6586 0.03 9.4 1.5 5.5 0.1 3.3
0.018 810 6586 6554 0.04 11.7 1.2



Appendix E

Water Quality
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AUSTIN BLUFFS PARKWAY

___

SEGMENT 3

DRAINAGE BASIN BOUNDARY

WATER QUAUTV UNIT I AT DESIGN POINT 2 TREATMENT AREA

WATER QUAUTY UNIT 2 AT DESIGN POINT 7 TREATMENT AREA

WATER OUAUTY UNIT 3 AT DESIGN POINT 10 TREATMENT AREA

WATER OUAUrY UNIT 4 AT DESIGN POINT 21 TREATMENT AREA

WATER OUAUVV UNIT 5 AT DESIGN POINT 19 TREATMENT AREA

WATER OUAUfl’ UNIT 6 AT DESIGN POINT 11 TREATMENT AREA

300 150 0 300 600 4SCALE, 1’ = 600’

WATER QUALITY
TREATMENT AREA EXHIBIT

. IW1LSON
&COMPANY
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JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
DATE: 5/1/20 12
CALCULATED BY: DLM
CHECKED BY: JCH

FINAL DRAINAGE REPORT - WATER QUALTIY FLOW SUMMARY
Intensity Flow

(1) (1) (2) (3)

Design % Impervious Equivalent Maximum l(WQ) Q(WQ)Contributing Basins Area (ac)
C(5) CA(5) TcPoint(s)

2 Basin A + Basin B 5.32 0.76 4.07 6.7 1.56 6

7 Basin E + Basin G 4.27 0.90 3.84 6.3 1.60 6

Notes:
1. Refer to Rational calculations in Appendix C for composite C and Tc calculations.
2. I (WQ) = (26.65*0.5)I((Tc+10)A0.76). A rainfall depth of 0.5’ was used to determine water quality rainfall intensity.
3. Q(WQ) was calculated using the Rational method with Q(WQ) = C*I(WQ)*A and refers to water quality peak flow rate.
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JOB NAME: Austin Bluffs Parkway-Segment 3 PlatinumlOro Blanco to Ruby
JOB NUMBER: 09-100-30500
DATE: 5/26/2012
CALCULATED BY: DLM
CHECKED BY: JCH

PRELIMINARY DRAINAGE REPORT WATER QUALITY FLOW SUMMARY
Intensity Flow

(1) (1) (2) (3)

Design % Impervious Equivalent Maximum

Point(s)
Contributing Basins Area (ac)

C(5) CA(5) Tc
I(WQ) Q(WQ)

10 Basin I 1.30 0.90 1.17 14.4 1.18 1

11 BasinJ 0.95 0.90 0.86 5.0 1.70 1

19 Basin P + Basin R 2.18 0.87 1.90 5.6 1.65 3

21 BasinT 0.64 0.90 0.58 5.0 1.70 1

Notes:
1. Refer to Rational calculations in Appendix C for composite C and Tc calculations.
2. I (WQ) (26.65*0.5)/((Tc+10)A0.76). A rainfall depth of 0.5’ was used to determine water quality rainfall intensity.

3. Q(WQ) was calculated using the Rational method with Q(WQ) C*l(WQ)*A and refers to water quality peak flow rate.
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Platinum Box Culvert Hydraulic Calculations
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-IEC-RAS Plan: Platinum CBC River: Platinum CBC Reach: Platinum CBC

Reach River Sta Profile C Total Mm Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (tt/ft) (ftfs) (sq ft) (ft)

Platinum CBC 235 100 YR 290.00 6546.60 6552.30 655006 6553.11 0.002265 7.25 40.00 0.54

Platinum CBC 235 100 YR Intrm 10100 6546.60 6550.08 6548.31 6550.28 0.000442 3.63 27.79 8.00 0.34

Platinum CBC 220 100 YR 290.00 6546.52 6552.26 6549.98 6553.08 0.002265 7.25 40.00 0.53

Platinum CBC 220 100 YR lntrm 101.00 6546.52 6550.08 6548.22 6550.27 0.000415 3.55 28.45 8.00 0.33

Platinum CBC 210 100 YR 290.00 6546.47 6552.24 6549.93 6553.06 0.002265 7.25 40.00 0.53

Platinum CBC 210 100 YR lntrm 101.00 6546.47 6550.08 6548.18 6550.27 0.000399 3.50 28.86 8.00 0.32

Platinum CBC 200 100 YR 290.00 6546.42 6552.22 6549.85 6553.03 0.002265 7.25 40.00 0.53

Platinum CBC 200 100 YR lntrm 101.00 6546.42 6550.08 6548.13 6550.27 0.000384 3.45 29.28 8.00 0.32

Platinum CBC 190 100 YR 422.00 6546.37i 6550.82 6550.82 6553.00 0.003983 11.86 35.59 8.01 0.99

Platinum CBC 190 100 YR lntrm 189.00 6546.37i 6548.99 6548.99 6550.25 0.003390 9.04 20.92 8.00 0.98

Platinum CBC 180 100 YR 422.00 6546.32 6550.54 6550.77 6552.97 0.004574 12.49 33.77 8.01 1.07

Platinum CBC 180 100 YR lntrm 189.00 6546.32 6548.73 6548.94 6550.23 0.004290 9.82 19.24 8.00 1.12

Platinum CBC 170 100 YR 422.00 6546.13 6549.94 6550.58 6552.92 0.006001 13.83 30.50 8.01 1.25

Platinum CBC 170 100 YR lntrm 189.00 6546.13 6548.26 6548.74 6550.17 0.006048 11.08 17.06 8.00 1.34

Platinum CBC 160 100 YR 422.00 6545.93 6549.54 6550.38 6552.86 0.006942 14.60 28.90 8.00 1.35

Platinum CBC 160 100 YR Intrm 189.00 6545.93 6547.93 6548.54 6550.10 0.007247 11.80 16.02 8.00 1.47

Platinum CBC 150 100 YR 422.00 6545.74 654923 6550.19 6552.78 0.007610 15.11 27.93 8.00 1.43

Platinum CEC 150 100 YR lntrm 189.00 6545.74 6547.66 6548.36 6550.02 0.008264 12.35 15.31 8.00 1.57

Platinum CBC 140 100 YR 422.00 6545.54 6548.93 6549.99 6552.69 0.008262 15.57 27.10 8.00 1.49

Platinum CBC 140 100 YR lntrm 189.00 6545.54 6547.38 6548.10 6549.94 0.009228 12.82 14.74 8.00 1.66

Platinum CBC 133 100 YR 453.00 6545.41 6549.23 6550.08 6552.65 0.006901 14.84 30.53 8.01 1.34

Platinum CBC 133 100 YR lntrm 219.00 6545.41 6547.74 6548.29 6549.89 0.006337 11.77 18.60 8.00 1.36

Platinum CBC 120 100 YR 453.00 65 6548.81 6549.8 6552.55 0.007798 15.53 29.17 8.00 1.43

Platinum CBC 120 100 YR Intrm 219.00 6545.16 6547.34 6548.021 654979 0.007649 12.57 17.42 8.00J 1.50

Platinum CBC 110 100 YR 453.00 6544.96 6548.52 6549.63 6552.45 0.008327 28.47 8.00 1.49

Platinum CBC 110 100 YR lntrm 219.00 6544.96 6547.07 6547.82 6549.70 0.008443 13.01 16.83 8.00 1.58

Platinum CBC 100 100YR 453.00 6544.77 6548.26 6549.44 6552.35 0.008776 16.22 27.92 8.00 1.53



HEC-RAS Plan: Platinum CBC River: Platinum CBC Reach: Platinum CEC (Continued)

Reach River Sta Profile Q Total Mm Ch El W.S. EIev Grit W.S. E.G. Elev E.G. Slope VeT ChnI Flow Area Top Width Froude # Chi

(cfs) (ft) (ft) (ft) (ft) (ft/h) (ft/s) (sq ft) (ft)

Platinum CBC 100 100 YR Intrm 219.00 6544.77 6546.82 6547.63 6549.59 0.009096 13.36 16.40 8.00 1.64

Platinum CBC 90 100 YR 453.00 6543.77 6546.02 6547.67 6552.04 0.015826 19.69 23.00 12.49 2.56

Platinum CBC 90 100 YR lntrm 219.00 6543.77 6545.19 6546.31 6549.33 0.017622 16.32 13.42 10.85 2.59

Platinum CEC 80 100 YR 453.00 6542.77 6544.90 6546.67 6551.78 0.019151 21.05 21 .52 12.25: 2.80.

Platinum CBC 80 100 YR Intrm 219.00 6542.77 6544.09j 6545.31 6549.05 0.023040 17.87, 12.25 10.63 2.93



Platinum CBC Plan: Platinum Concrete Box Culvert 10/22/2012
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Platinum CBC Plan: Platinum Concrete Box Culvert 10/22/2012
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Platinum CBC Plan: Platinum Concrete Box Culvert 10/22/2012 Platinum CBC Plan: Platinum Concrete Box Culvert 10/22/2012
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PlatinumCRC. rep

HEC-RA5 version 4.1.0 Jan 2010
U.S. Army Corps of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXI XXXX XX XXXX
X XX X X X X XX X
X XX X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX X)O<X
X XX X XX X X X
X XX X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA
Project Title: Platinun CRC
Project rile : PlatinunCRC.prj
Ron Date and Tine: 10/22/2012 4:56:53 PM

Project in English units

PLAN DATA

Plan Title: Platinum Concrete RoS Culvert
plan File : w:\TRN\09-100-305-00\cAoD\orsIcN\Hydraulics\AE_ 0ATA\Final\HEC-RAS\PlatinunCwC.pOS

Geoeetry Title: SwR CRC Estension at 0.5%
Geometry File : n:\TRN\09-100-305-00\CAoo\DESIGN\Rydraulics\AE_ OATA\Final\HEC-RAS\PlatinunCnC.gOl

Flow Title : 100—YR
Flow Film : n:\TRN\09-100-305-00\CAoo\0E5IGN\Hydraulics\AE_ OATA\Final\HEC-RAS\PlatinumCRC.fOl

plan Sunnary Infornation:
Nunber of: Cross Sections = 16 Multiple Openings = 0

Culverts = 0 inline Structures = 0
Rridges = 0 Lateral Structures = 0

Computational Infornation
water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Masinun number of iterations = 20
Maxinun difference tolerance = 0.3
Flow tolerance factor 0.001

Computation Options
Critical depth conputed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: MiXed Flow

FLOW DATA

Flow Title: 100-YR
Flow File : n:\TRN\09-tOO-305-00\CAoo\DE5IGN\Mydraulics\AE_ DATA\Final\MEC-RAS\PlatinunCRC.fOl

Flow Data (cfs)

River Reach RS 100 YR 100 YR Intrn
Platinan CRC Platinum CRC 235 290 101
platinum CRC platinum CRC 190 422 189
Platinon CRC Platinum CRC 133 453 219

Roondary conditions

River Reach Profile Upstream Downstream

Platinin CRC Platinum CRC 100 YR wornal 5 = 0.005 Normal S = 0.02

GEOMETRY DATA

Geonetry Title: 5s8 CRC EXtension at 0.5%
Geometry rile : m:\TRN\09-100-3D5-DD\cADD\DE5IGN\Hydraulics\AE_ OATA\Final\MEC-RAS\PlatinUmCRC.gDt

CROSS SECTION

RIVER: Platinun CRC
REACH: Platinun CRC RS: 235

INPDT
Description:
Station Elevation Data nan= 4

Sta Elev sta Elev sta Elev Sta Elev
O 6551.67 .01 6546.6 8 6546.6 8.01 6551.67

Manning’s n Values num= 3
sta n Val sta n val sta n Val

0 .013 0 .013 8.01 .013

Rank sta: Left Right Lengths: Left chaonel Right coeff ConEr. uxpan.
0 8.01 15 15 15 0 0

Cross section Lid
Page 1



P1 ati numCRC. rep

RIVER: platinum CRC
REACH: Platinum CRC Rs: 220

INPuT
Description:
Station Elevation Data Rom=

Sta Elev Sta Elev
0 6551.52 .01 6546.52

Hamniegs n Values mum=
Sta n Vol Sta n Vol

0 .013 0 .013

Rank Sta: Left Right Lemgths:
0 8.01

Cross Section Lid
nom= 2
Sta Hi Cord to Cord Sta Hi Cord Lo Cord

O 6554 6551.52 8.01 6554 6551.52

CROSS SECTION OUTPUT Profile #100 YR

ED. Elev (ft) 6553.08
Vel Head (ft) 0.82
w.5. E1eV (ft) 6552.26
Crit w.s. (ft) 6549.98
ED. slope (ft/ft) 0.002265
Q Total (cfs) 290.00
Top width (ft)
Vel Total (ft/s) 7.25
Has Chl Dpth (ft) 5.74
Cony. Total (cfs) 6093.1
Length wtd. (ft) 10.00
Him Ch tl (ft) 6546.52
Alpha 1.00
Frctm Loss (ft) 0.02
C & E Loss (ft) 0.00

CROSS SECTION OUTPUT

E.o. Elev (ft)
Vel Head (ft)
w.s. Elev (ft)
Crit w.s. (ft)
to. slope (fr/ft)
Q Total (cfs)
Top width (fc)
Vel Total (ft/s)
Has Chl Dpth (ft)
Corny. Total (Cfs)
Length wtd. (ft)
Him Ch El (ft)
Alpha
Frctm Loss (ft)
C & E Loss (ft)

CROSS SECTION

Profile #100 YR Intro

6550.27 Elememt
0.20 wE. rn-Vol.

6550.08 Reach Leo. (ft)
6548.22 Flow Area (sq ft)

0.000415 Area (sq ft)
101.00 Flow (cfs)

8.00 Top width (ft)
3.55 Avg. Vel. (fr/s)
3.56 Hydr. Depth (ft)

4959.7 Cony. (cfs)
10.00 wetted Per. (ft)

6546.52 Shear (lh/sq ft)
1.00 Stream Power (lb/ft 5)
0.00 Corn Volume (acre-ft)
0.00 Corn SA (acres)

Left OR Channel
0.013

10.00 10.00
28.45
28.45

101.00
8.00
3.55
3.55

4953.7
15. 11
0.05

8.01 0.00
0.06
0.03

000= 2
Sta Hi cord Lo cord Sta Hi cord Lo Cord

0 6554.03 6551.6 8.01 6554.03 6551.6

Profile #100 YR

6553.11
0.82

6552.30
6550.06

0.002265
290.00

7.25
5.70

6092.9
15.00

6546.60
1.00
0.03
0.00

El ememt
wc. rn-Vol.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq fE)
Flow (cfs)
Top width (Ec)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
wetted Per. (ft)
shear (lb/sq ft)
Stream Power (lb/ft s)
Coo Volume (acre-Et)
Corn SA (acres)

CROSS SECTION OUTPUT

E.O. Elev (ft)
Vel Head (ft)
w.s. Elev (fc)
Crit w.S. (ft)
E.O. slope (ft/fc)
t3 Total (cfs)
Top width (fc)
Vel Total (ft/s)
Has chl opth (ft)
Cony. Total (cfs)
Lemgth wcd. (fc)
Him ch El (ft)
Al pha
Frctm Loss (fc)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.O. Eley (fc)
Vel Head (ft)
w.s. Elev (ft)
Crit w.s. (ft)
E.O. slope (ft/fc)
0 Total (cfs)
Top width (fc)
Vel Total (ft/s)
Has chl opth (ft)
Comy. Total (cfs)
Length wtd. (fc)
Him ch cl (fc)
Alpha
Frctm Loss (Et)
C & E Loss (ft)

CROSS SECTION

Left OR chammel
0.013

15.00 15.00
40.00
40.00

290.00

7.25

6092.9
26.00
0.22

8.01 0.00
0.11
0.02

Left OR chammel
0.013

15.00 15.00
27.79
27.79

101.00
8.00
3.61
3.47

4801. 3
14.94
0.05

8.01 0.00
0.07
0.03

Profile #100 YR Intro

6550.28 Element
0.21 wt. n-Vol.

6550.08 Reach Leo. (Ec)
6548.31 Flow Area (sq fc)

0.000442 Area (sq ft)
101.00 Flow (cfs)

8.00 Top width (Et)
3.63 Avg. Vel. (ft/s)
3.47 Hydr. Depth (ft)

4803.3 Coov. (cfs)
15.00 wetted Per. (ft)

6546.60 Shear (lb/sq FE)
1.00 Stream Power (lb/ft s)
0.01 Ceo Volume (acre-ft)
0.00 Coo SA (acres)

4
Sta Eley SEa Elev

8 6546.52 8.01 6551.52

Sta n Val
8.01 .013

Right OR

15.00

0.00

Right OR

15.00

0.00

Right OR

10.00

0.00

Right OR

10.00

0.00

Left Chamoel Right Coeff Contr. Espam.
10 10 10 0 0

El ememt
wt. m-Val.
Reach Leo. (Et)
Flow Area (sq ft)
Area (sq Et)
Flow (cfs)
Top width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (fc)
Cony. (cfs)
wetted Per. (fE)
Shear (lb/sq ft)
screao Power (lb/ft s)
Corn Volose (acre-ft)
Coo SA (acres)

Left OR Channel
0.013

10.00 10.00
40.00
40.00

290.00

7.25

6093.1
26.00
0.22

8.01 0.00
0.10
0.02

Page 2



Platinunicec. rep
RIVER: Platinum CRC
REACH: PlatinUR CRC RS: 210

INPUT
Description: 18” RCP Lateral
Station Elevation Data nue= 4

Sta Elev Sta Elev Sta Elev
0 6551.47 .01 6546.47 8 6546.47

Hanning5 n Values ean= 3
Sta n Val Sta a Val Sta n val

0 .013 0 .013 8.01 .013

Bank Sta: Left Right Lengths: Left channel Right
0 8.01 10 10 10

Cross Section Lid
num= 2
Sta Hi cord Lu Cord Sta Hi curd Lu Curd

0 6553 6551.47 8.01 6553 6551.47

CROSS SECTION OUTPUT profile #100 YR

E.G. Elev (ft) 6553.06
vel Head (ft) 0.82
w.S. Elev (fc) 6552.24
Crit w.S. (ft) 6549.93
E.G. slope (ft/ft) 0.002265
0 Total (cfs) 280.00
Tup width (ft)
Vel Total (ft/s) 7.25
Maw chl Dpth (ft) 5.77
Cony. Total (cfs) 6093.1
Length wtd. (fc) 10.00
Mm ch cl (ft) 6546.47
Alpha 1.00
Frctn Loss (ft) 0.02
C & E Loss (ft) 0.00

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)
w.S. Elev (ft)
Crit w.S. (ft)
co. slope (ft/fL)
0 Total (cfs)
Top width (ft)
vel Total (ft/s)
Has Chl opth (ft)
Cony. Total (cfs)
Length wtd. (fc)
His Ch cl (ft)
Al pha
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

profile #100 YR Intrm

6550.27 clement
0.19 wt. n-val.

6S50.08 Reach Len. (ft)
654R.1R Flow Area (sq ft)

0.000399 Area (sq ft)
101.00 Flow (cfs)

8.00 Top width (ft)
3.50 Avg. Vel. (fc/s)
3.61 Hydr. Depth (ft)

50S7.6 Cony. (cfs)
10.00 wetted Per. (ft)

6546.47 Shear (lb/sq ft)
1.00 Strean Power (lb/ft s)
0.00 Cern Volume (acre-ft)
0.00 Corn SA (acres)

RIVER: platinum CRC
REACH: Platinum CRC RS: 200

INPUT
Description:
Station Elevation oata mUm” 4

Sta clev Sta Elev Sta Eley
0 6SS1.42 .01 6546.42 8 6546.42

Manning’s n Values nue 3
Sta n val Sta n Val Sta a Val

O .013 0 .013 8.01 .011

Rank Sta: Left Right Lengths: Left channel Right
0 8.01 10 10 10

Cross Section Lid
nan” 2
Sta Hi Curd Lu cord Sta Hi Curd Lu Curd

0 6SS3 6S51.42 8.01 6553 65S1.42

CROSS SECTION OUTPUT Profile #100 YR

E.G. Elev (ft) 6SSI.03
Vel Head (ft) 0.82
w.S. Elev (ft) 6SS2.22
Crit w.s. (ft) 6S49.SS
E.G. Slope (ft/fr) 0.00226S
0 Total (cfs) 290.00
Top width (fc)
Vel Tutal (ft/s) 7.25
Has Chl Dpth (ft) S.80
Cony. Total (cfs) 6093.1
Length wtd. (O 10.00
His Ch cl (ft) 6546.42
Alpha 1.00
rrctn Loss (ft) 0.03
C & E Loss (ft) 0.00

Left OR Channel
0.013

10.00 10.00
40.00
40.00

290.00

7.2S

6093.1
26.00
0.22

8.01 0.00
0.09
0.02

Left OR channel
0.013

10.00 10.00
28.86
28.86

101.00
8.00
3.50
3.61

SOS7.6
1S.21
0.OS

8.01 0.00
0.OS
0.02

Left OR channel
0.013

10.00 10.00
40.00
40.00

290.00

7.25

6093.1
26.00
0.22

8.01 0.00
0.08
0.02

Sta Elev
8.01 6S51.47

Cueff Contr. Espam.
0 0

cl ernest
wc. n-val.
Reach Len. (ft)
Fluw Area (sq ft)
Area (sq ft)
Flow (cfs)
Tup width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
wetted Per. (ft)
Shear (lb/sq ft)
Scream Puwer (lb/ft s)
Cern volume (acre—ft)
Corn SA (acres)

Right OR

10.00

0.00

Right OR

10.00

0.00

Right OR

10.00

0.00

Sta Elev
8.01 65S1.42

cueff Cuntr. Empan.
0 0

Element
wc. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cts)
Tup width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
wetted Per. (ft)
Shear (lb/sq fc)
Stream Fuwer (lb/ft 5)
Curn Vuleme (acre-ft)
Cue SA (acres)

warning: The velocity head has changed by cure than 0.S ft (0.15 m). This

CROSS SECTION OUTPUT Profile #100 YR Intrrn

E.G. Elev (fc) 6550.27 Element
Vel Head (ft) 0.18 wc. m-val.

may indicate the need fur additional truss sections.

Left OR channel Right OR
0.013

Page 3



warning: The velocity head has changed by nore than 0.5 ft (0.15 n). This may indicate the need for additional cross sections.
warning: The conveyance ratio (opstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

CROSS SECTION

RIven: platinum CRC
REACH: Platinum CRC Rn: 190

INPUT
Description: 54” RCP Lateral
station elevation Oata num= 4

Sta tlev Sta P1ev Sta elev Sta elev
0 6551.37 .01 6546.17 8 6546.37 8.01 6551.37

Manning’s n values num= I
Sta n val Sta n val Sta n val

0 .013 0 .011 8.01 .013

Bank Sta: ceft Right Lengths: Left Channel Right
0 8.01 10 10 10

Cross Section Lid
num= 2
Sta Ni cord Lu Cord Sta Hi Cord Lo curd

0 6553 6551.37 8.01 6553 6551.37

CROSS SECTION OUTPUT

E.G. P1ev (ft) Element
vel Head (ft) wt. n—val.
w.S. P1ev (ft) Reach Len. (ft)
Crit w.S. (ft) Flow Area (sq ft)
E.G. Slope (ft/ft) Area (sq ft)
Q Total (cfs) Flow (cfs)
Top width (ft) Top width (ft)
vel Total (ft/s) Avg. vel . (ft/s)
Naw clii opth (ft) Hydr. Depth (ft)
Cony. Total (cfs) Cony. (cfs)
Length wtd. (ft) wetted Per. (ft)
Mm ch El (ft) Shear (lb/sq ft)
Alpha Stream Power (lb/ft s)
Frctn Loss (Fl) Cun volume (acreft)
C & E Loss (ft) Cue SA (acres)

warning: The energy equation could not he balanced within the specified member of iterations. The program used critical depth
for the water surface and continued on with the calculations.

warning: The cross section had to be extended vertically during the critical depth calculations.
warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back bRluw critical depth. This indicates that there is not a valid subcritical answer. The program
defaulted to critical depth.

CROSS SECTION OUTPUT Profile #100 yR Istrm

E.G. P1ev (ft) 6550.25 Element Left OB
vel Nead (ft) 1.27 wt. s—val.
w.s. tlev (ft) 6548.99 Reach Len. (ft) 10.00
Crit w.s. (ft) 6548.99 Flow Area (sq ft)
to. slope (ft/ft) 0.003390 Area (sq ft)
Q Total (cfs) 189.00 Plow (cfs)
Top width (ft) 8.00 Tup width (it)
vel Total (ft/s) 9.04 Avg. vel. (ft/s)
Has chl Dpth (ft) 2.62 Hydr. Depth (it)
Cony. Total (cfs) 3246.0 cunv. (cfs)
Length wtd. (ft) 10.00 wetted Per. (ft)
Mi n Ch El (ft) 6546.37 shear (lb/sq ft)
Alpha 1.00 stream Power (lb/ft 5) 8.01
Prctn Loss (ft) 0.03 cum volume (acre-ft)
C & E Loss (ft) 0.00 Cum IA (acres)

warning: The energy equation could nut be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came hack below critical depth. This indicates that there is nut a valid subcritical answer. The program
defaulted tu critical depth.

CROSS SECTION

RIVER: Platinum CRC
REACH: Platinum CRC Rn: 180

INPUT
Description:
station Elevation Data num= 4

sta Elev sta Eley sta Elev sta Elev
0 6551.32 .01 6546.32 8 6546.32 8.01 6551.32

Manning’s n Values num 3

PlatinumCRc. rep
w.s. Elev (ft) 6550.08 Reach Len. (ft) 10.00 10.00
Crit w.s. (ft) 6548.11 Plow Area (sq ft) 29.28
E.G. Slope (ft/ft) D.DDDI84 Area (sq ft) 29.28
13 Total (cfs) 103.00 Plow (cfs) 101.00
Top width (ft) 8.00 Top width (ft) 8.00
vel Total (ft/s) 1.45 Avg. Vel. (ft/s) 3.45
Has chl Dpth (ft) 1.66 Hydr. Depth (ft) 1.66
Cony. Total (cfs) 5154.8 Cony. (cfs) 5154.8
Length wtd. (it) 10.00 wetted Per. (ft) 15.31
Him ch El (ft) 6546.42 Shear (lb/sq fL) 0.05
Alpha 1.00 stream Power (lb/ft 5) 8.01 ODD
Prctn Loss (ft) D.D1 Cue volume (acre—fE) 0.05
C & E Loss (ft) ODD Cum SA (acres) 0.02

10.00

0.00

Profile #100 YR

6551.OD
2. 18

6550.82
6550.82

0.001981
422.00

8.01
11.86
4.45

6686.2
10.00

6546.37
1.00
0.04
0.00

coeff cumtr. Espan.
0 0

Left ou channel Right OR
0.013

10.00 10.00 10.00
35.59
35.59

422.00
8.01

11.86
4.44

6686.2
16.89
0.52

8.01 0.00 0.00
0.07
0.02

channel Right OR
0.013
10.00 10.00
20.92
20.92

189.00
8.00
9.04
2.61

3246.0
13.22
0.33
0.00 0.00
0.04
0.02
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platieumcnc. rep
Sta n val Sta n val Sta n val

o .013 0 .013 8.01 .013

Bank Sta: Left night Lengths: Left Channel night
0 8.01 10 10 10

cross Section Lid
nam= 2
sta Hi cord Lo cord sta Hi cord Lo cord

0 6553 6551.32 8.01 6553 6551.32

cRoss SEcTION OUTPUT Profile #100 vn

E.G. Elev (ft) 6552.97
vel Head (ft) 2.42
w.5. Elev (ft) 6550.54
crit w.s. (ft) 6550.77
E.G. Slope (ft/Vt) 0.004574
0 Total (cfs) 422.00
Top width (ft) 8.01
vel Total (ft/s) 12.49
Has chl opth (ft) 4.22
cony. Total (cfs) 6245.0
Length wtd. (ft) 10.00
Mm ch El (ft) 6546.32
Alpha 1.00
Frctn Loss (Vt) 0.04
C & E Loss (ft) 0.00

cueff contr. Expan.
0 0

Left OR channel Bight GB
0.013

10.00 10.00 10.00
33.77
33.77

422.00
8.01

12.49
4.22

624g.0
16.44
0.59

8.01 0.00 0.00
0.06
0.02

warning: The cross section had to be extended vertically doring the critical depth calcolations.
Note: Program found supercritical flow starting at this cross section.

cnoss SECTION OUTPUT Profile #100 ye Intrm

E.G. Elev (ft) 6550.23 Element Left GB channel night on
vel Head (ft) 1.50 wt. n-val. 0.013
w.s. Elev (ft) 6548.73 Reach Len. (ft) 10.00 10.00 10.00
crit w.s. (ft) 6548.94 Flow Area (sq ft) 19.24
E.G. slope (ft/fL) g.oo42go Area (sq ft) 19.24
Q Total (cfs) 189.00 Flow (cfs) 189.00
Top width (ft) 8.00 Top width (ft) 8.00
vel Total (ft/s) 9.82 Avg. Vel. (ft/s) 9.82
Max chl Gpth (ft) 2.41 Hydr. oepth (ft) 2.41
Cony. Total (cfs) 2885.5 Cony. (cfs) 2885.5
Length wtd. (ft) 10.00 wetted Per. (ft) 12.80
Hin Ch El (ft) 6546.32 shear (lb/sq ft) 0.40
Alphu 1.00 Stream Power (lb/ft 5) 8.01 0.00 0.00
Frctn Loss (ft) 0.04 Cnn volume (acre—ft) 0.04
C & E Loss (ft) 0.00 Can SA (acres) 0.02

Note: Program found supercritical

CROSS SECTION

RcvEn: Platinum CRC
REACH: platinum CRC RS: 170

INPUT
oescription:
Station Elevation oata nam=

Sta Elev Sta Elev
0 6551.13 .01 6546.13

flow starting at this cross section.

Hannings n values nun= 3
Sta n val Sta n val Sta n val

O .013 0 .013 8.01 .013

Rank Sta: Left Right Lengths: Left Channel Right
0 8.01 10 10 10

Cross Section Lid
num= 2
Sta Hi Cord Lu cord sta Hi Cord Lu curd

0 6553 6551.13 8.01 6553 6551.13

CROSS SECTION OUTPUT profile #100 YR

E.G. Elev (ft) 6552.92
Vel Head (ft) 2.97
w.s. Elev (ft) 6549.94
Crit w.s. (fc) 6550.58
E.G. slope (ft/ft) 0.006001
G Total (cfs) 422.00
Top width (ft) 8.01
Vel Total (ft/s) 13.83
Has Chl opth (ft) 3.81
Cony. Total (cfs) 5447.5
Length wtd. (fc) 10.00
Him ch El (ft) 6546.13
Alpha 1.00
Frctn Loss (ft) 0.05
C & E Loss (ft) 0.00

Left OR Channel
0.013

10.00 10.00
30.50
30.50

422.00
8.01

13.83
3.81

5447.5
15.62
0.73

8.01 0.00
0.06
0.02

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #100 YR Intrm

E.G. Elev (ft) 6550.17 Element Left OR Channel Right OR
Vel Head (ft) 1.91 wt. n-Val. 0.013
w.s. Elev (ft) 6548.26 Reach Len. (ft) 10.00 10.00 10.00
Crit w.s. (ft) 6548.74 Flow Area (sq ft) 17.06
E.G. slope (ft/ft) 0.006048 Area (sq ft) 17.06
G Total (Cfs) 189.00 Flow (cfs) 189.00
Top width (ft) 8.00 Top width (Vt) 8.00

El ement
wc. n-val.
Reach Len. (Vt)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top width (fc)
Avg. vel . (Vc/s)
Hydr. Oepth (fL)
Cony. (cfs)
wetted Per. (ft)
shear (lb/sq ft)
Stream Power (lb/ft s)
Cum volnme (acre-ft)
Cum SA (acres)

Sta Elev Sta Elev
8 6546.13 8.01 6551.11

Cueff Contr. Empan.
0 0

El ewent
wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top width (ft)
Avg. Vel. (ft/s)
Hydr. Gepth (ft)
Cony. (cfs)
wetted Per. (ft)
Shear (lb/sq ft)
Stream power (lb/ft 5)
Cuu volume (acre—ft)
Cun SA (acres)

Right OR

10.00

0.00
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RIVER: Platinum CRC
REACH: platinum CRC RS: 160

INPUT
Description:
Station Elevation Data eum=

Sta Elev Sta Elev
0 6550.93 .01 6545.93

Haenirig’s n values nue=
sta e Val Sta n Va]

0 .013 0 .013

Cross Section Lid
num= 2
Sta Hi Cord Lu Cord Sta Hi Cord Lu Cord

0 6553 6550.93 8.01 6553 6S50.93

CROSS SECTION OUTPUT profile #100 YR

E.G. Elev (ft) 6552.86
vel Head (ft) 3.31
W.S. Elev (ft) 6549.54
Crit w.S. (ft) 6550.3R
E.G. Slope (ft/ft) 0.006942
Q Total (cfs) 422.00
Top width (ft) 8.00
vel Total (ft/s) 14.60
Max Chl Dpth (ft) 3.61
Cony. Total (tfs) 5065.0
Length wtd. (fc) 10.00
Him Ch El (ft) 6545.93
Alpha 1.00
Frctm Loss (ft) 0.06
C & E Loss (ft) 0.00

CROSS SECTION OUTPUT Profile #100 YR InErm

Left OR Channel
0.013

10.00 10.00
28.90
28.90

422.00
8.00

14.60
3.61

5065.0
15.22
0.82

SQL 0.00
0.05
0.02

RIVER: Platinum CRC
RtACH: Platinum CRC RS: 150

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
0 6550.74 .01 6545.74

Mamnings n Values
Sta n Val Sta

0 .013 0

Bank Sta: Left Right
0 8.01

Cross Section Lid
mm= 2
Sta Hi Curd La Curd

0 6553 6550.74

Sta Eley Sta Elev
8 6545.74 8.01 6550.74

Sta e Va]
8.01 .013

Left channel Right cueff cuetr. Elpan.
10 10 10 0 0

Vel Total (ft/s)
Max Chl opth (ft)
Cunv. Total (cfs)
Length wtd. (fc)
Him Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (fL)

CROSS SECTION

11.OR
2.13

2430.3
10.00

6546.13
1.00
0.05
0.00

Avg. vel. (ft/s)
Hydr. Depth (ft)
Cumy. (rfs)
wetted Per. (ft)
Shear (lh/sg ft)
Stream Power (lh/ft 5)
Cue Volume (acre-ft)
Cum SA (acres)

Sta Elev sta Elev
8 6545.93 8.01 6550.93

Sta n Val
8.01 .013

platimumcmc. rep
11.08

2. 13
2430.3

12. 26
0.53

R.01 0.03
0.03
0.02

Expan.
0

Rank Sta: Left Right Lengths: Left Channel Right Cueff Cumtr.
0 8.01 10 10 10 0

0.00

Right OR

10.00

0.00

El emenE
wt. n-val.
Reach Lee. (ft)
Flow Area (sg ft)
Area (sq ft)
Fluw (cfs)
Top width (fS)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
wetted Per. (ft)
Shear (lb/sq fE)
Stream Power (lb/ft s)
Cam Volume (acre-ft)
Cam SA (acres)

E.G. Elev (ft) 6550.10 Element Left OR Channel Right OR
vel Head (ft) 2.16 wt. n—Va]. 0.013
w.S. Elev (fL) 6547.91 Reach Lee. (ft) 10.00 10.00 10.00
Crit w.S. (ft) 6548.54 Flow Area (sq ft) 16.02
E.G. Slupe (ft/ft) 0.007247 Area (sq ft) 16.02
0 Total (cfs) 189.00 Flow (cfs) 189.00
Top width (ft) 8.00 top width (ft) 8.00
ye] Total (ft/s) 11.80 Avg. Vel. (ft/s) 11.80
Has Chl Dpth (ft) 2.00 Hydr. Depth (ft) 2.00
Cony. Total (cfs) 2220.2 Cumv. (cfs) 2220.2
Length wtd. (ft) 10.00 wetted Per. (ft) 12.00
Him Ch El (ft) 6545.93 Shear <lb/sq ft) 0.60
Alpha 1.00 Stream Power (lb/ft s) 8.01 0.00 0.00
Frctm Loss (fc) 0.07 Cam Vuleme (acre—ft) 0.03
C & L Loss (ft) 0.00 Cam SA (acres) 0.02

CROSS SECTION

mum=
m Val

.013

Lengths:

Sta Hi cord Lu Card
8.01 6553 6550.74

CROSS SECTION OUTPUT Profile #100 YR

E.G. Elev (ft) 6552.78 Element Left OR channel Right OR
Vel Head (ft) 3.54 wE. m—Val. 0.013
w.S. Elev (ft) 6549.23 Reach Len. (ft) 10.00 10.00 10.00
Crit 91.5. (ft) 6550.19 Flow Area (sq ft) 27.93
E.G. Slope (ft/fE) 0.007610 Area (sq ft) 27.93
Q Total (cfs) 422.00 Flow (cfs) 422.00
Top width (ft) 8.00 Top width (ft) 8.00
vel Total (ft/s) 15.11 Avg. Vel. (ft/s) 15.11
Max chl opth (ft) 3.49 Hydr. Depth (ft) 3.49
Cony. Total (cfs) 4837.4 Cony. (cfs) 4837.4
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RIVER: Platinum CRC
REACH: platinum coc

Profile #100 YR Intrm

6550.02 Element
2.37 wt. n-val.

6547.66 Reach Len. (fL)
6548.36 Flow Area (sq ft)

0.008264 Area (sq ft)
189.00 Flow (cfs)

8.00 Top width (ft)
12.35 Avg. vel. (ft/n)
1.92 HI/dr. Depth (ft)

2079.0 Cony. (cfs)
10.00 wetted Per. (ft)

6545.74 shear (lb/sq ft)
1.00 Strean Power (lb/ft s)
0.08 Cue Volume (acre-fr)
0.00 ten SA (acres)

RS: 140

INPUT
Description:
Station Elevation Data nun=

Sta Elev Sta Elev
0 6SSO.S4 .01 6S4S.54

Manning’s n Values num=
sta n Val Ste n Vol

0 .013 0 .013

Rank Sta: Left Right Lengths:
0 8.01

Cross Section Lid
num= 2
Ste Hi Cord LO Cord Ste Hi cord Lu cord

0 65S3 65S0.S4 8.01 6SS3 6550.54

CROSS SECtION ouTPuT profile #100 YR

E.G. Elev (ft) 6552.69
vel Head (ft) 3.77
w.S. Elev (ft) 6548.93
Crit w.S. (ft) 6S49.99
E.G. Slope (ft/ft) 0.008262
Q Total (cfs) 422.00
Top width (ft) 8.00
Vel Total (ft/s) 1S.S7
Max CM opth (ft) 3.39
Cony. Total (cfs) 4642.6
Length wtd. (ft) 7.00
Mm Ch tl (ft) 6545.S4
Alpha 1.00
Frctn Loss (ft) 0.08
C & t Loss (ft) 0.00

tl eeent
wt. n-vol.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top width (ft)
Avg. vel. (ft/n)
Hydr. oepth (ft)
Cony. (cfs)
wetted Per. (ft)
Shear (lb/sq ft)
Streae Power (lb/ft 5)
Con volume (acre-ft)
Con SA (acres)

Left OR Channel
0.013

10.00 10.00
15.31
1S.31

189.00
8.00

12.35
1.91

2079.0
11.82
0.67

8.01 0.00
0.03
0.01

Left OR channel
0.013

7.00 7.00
27.10
27.10

422.00
8.00

iS . S7
3.39

4642.6
14.77
0.95

8.01 0.00
0.04
0.01

CROSS SECTION OUTPOT Profile #100 Ye Intrm

RIVER: Platinum CRC
REACH: Platinue CRC Rn: 133

INPUT
Description: 30’ RCP Lateral
Station Elevation Data num=

Ste 11ev Ste 11ev
0 6SSO.45 .01 654S.41

Manning’s e values nun=
ste n Vol Ste n Vol

0 .013 0 .013

Rank Sta: Left Right Lengths:
0 8.01

Cross Section Lid

4
Ste Elev Ste Elev

8 654S.41 8.01 6550.45

Ste n vol
8.01 .013

Left channel Right coeff contr. Expan.
13 13 13 0 0

l ati eueCRC. rep
Length wtd. (ft) 10.00 wetted Per. (ft) 14.98
Mm Ch El (ft) 6S4S.74 Shear (lb/sq ft) 0.89
Alpha 1.00 Strean Power (lb/ft s) 8.01 0.00
FrCto Loss (ft) 0.07 Cue volume (acre—ft) 0.04
C & E Loss (ft) 0.00 Cue SA (acres) 0.01

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)
w.n. E1eV (ft)
Crit w.s. (fr)
E.G. slope (ft/ft)
Q Total (cfs)
Top width (ft)
Vol Total (ft/s)
Max Chl opth (ft)
Cony. Total (cfs)
Lenqth wtd. (ft)
Mm ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

Sta Elev Ste Elev
8 6S45.S4 8.01 6550.54

0.00

Right OR

10.00

0.00

Right OR

7.00

0.00

Ste n vol
8.01 .013

Left channel Right
7 7 7

Coeff Contr. Enpon.
0 0

E.G. Elev (ft) 6549.94 Eleeent Left OR channel Right OR
vel Head (ft) 2.SS wt. n-vol. 0.013
w.n. Elev (ft) 6S47.38 Reach Len. (ft) 7.00 7.00 7.00
Crit w.n. (ft) 6548.10 Flow Area (sq ft) 14.74
E.G. Slope (ft/ft) 0.009228 Area (sq ft) 14.74
Q Total (cfs) 189.00 Flow (cfs) 189.00
Top width (ft) 8.00 Top width (ft) 8.00
vel Total (ft/n) 12.82 Avg. vel. (ft/n) 12.82
Man chl Dpth (ft) 1.84 Hydr. Depth (ft) 1.84
Cony. Total (cfn) 1967.4 Cony. (cfn) 1967.4
Length wtd. (ft) 7.00 wetted Per. (ft) 11.68
Mm Ch tl (ft) 6S4S.S4 Sheer (lb/Sq ft) D.73
Alpha 1.00 Stream Power (lb/ft n) 8.01 0.00 0.00
FrCtn Loss (ft) 0.09 Con Volume (acre—fr) 0.02
C & E LOSS (ft) 0.00 Cow SA (acres) 0.01

CROSS SECTION
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PlatinumcRc, rep
num= 2
Sta Hi cord Lo cord Sta Hi cord Lo cord

0 6553 6550.45 8.01 6553 6550.45

CROSS SECTION OUTPUT Profile #100 YR

E.G. Elev (ft) 6552.65
Vel Head (ft) 3.42
w.S. Elev (ft) 6549.23
crit WI. (fE) 6550.08
E.G. slope (ft/fE) 0.006901
Q Total (cfs) 453.09
Top width (ft) 8.01
vel Total (ft/s) 14.84
Has chi Opth (ft) 3.82
Cony. Total (rfs) 5453.1
Length wtd. (fr) 13.00
Him Ch El (fE) 6545.41
Alpha 1.00
Frctm LOSS (ft) 0.05
C & E Loss (ft) 0.00

CROSS SECTION OUTPUT Profile #100 YR Intro

RIVER: Platinum CRC
REACH: platinum CRC

CROSS SECTION OUTPUT

E.G. Elev (fr)
Vel Head (ft)
WI. Elev (ft)
crit WI. (ft)
E.G. Slope (ft/fr)
Q Total (Cfs)
Top width (fr)
Vel Total (ft/s)
Has chl Opth (ft)
Cony. Total (cfs)
Length wrd. (ft)
Him ch El (fr)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

RS: 120

Profile #100 YR Intro

6549.79 Element
2.45 wc. n-Val.

6547.34 Rearh Len. (fr)
6548.02 Flow Area (sq fr)

0.007649 Area (sq ft)
219.00 Flow (Cfs)

8.00 Top width (tO
12.57 Avg. Vel. (ft/s)
2.18 H1fdr. Depth (fr)

2SG4.G Comy. (cfs)
10.00 wetted Per. (fr)

6545.16 shear (lb/sq ft)
1.03 Stream Power (lh/ft 5)
0.09 Cum Volume (acre-fr)
0.00 Cue SA (acres)

Left OR channel
0.013

13.00 13.00
30.S3
30.53

453.00
8.01

14.84
3.81

5453.1
15.62
0.84

8.01 0.00
0.03
0.01

Left OR Chammel
0.013

10.00 10.00
17.42
17.42

219.00
8.00

12.57
2 .18

2504.0
12.35
0.67

8.01 0.00
0.01
0.01

Element
WE. m-Val.
Reach Len. (fE)
Flow Area (sq tE)
Area (sq fr)
Flow (cfs)
Top width (ft)
Avg. Vel. (fc/s)
H1jdr. Depth (ft)
Cony. (cfs)
wetted Per. (ft)
Shear (lb/sq fr)
Stream Power (lh/ft s)
Cum Volume (acre-fr)
Cum IA (acres)

E.G. Elev (fr) 6549.89 Element Left 08 chammel
Vel Head (fr) 2.15 wr. n—val. 0.013
WI. Eley (fr) 6547.74 Reach Lem. (ft) 13.00 13.00
Crir w.s. (ft) 6548.29 Flow Area (sq fr) 18.60
E.G. Slope (ft/fr) 0.006337 Area (sq ft) 18.60
13 Total (cfs) 219.00 Flow (cfs) 219.00
Top width (fr) 8.00 Top width (fL) 8.00
yel Total (fr/s) 11.77 Avg. Vel. (fc/s) 11.77
Has chl oprh (ft) 2.33 Hydr. Depth (fE) 2.33
Cony. Total (cfs) 2751.0 CoRv. (cfs) 2751.0
Length wrd. (fr) 13.00 wetred Per. (fr) 12.64
Him ch rl (fr) 6545.41 Shear (lb/sq ft) 0.58
Alpha 1.00 Srream Power (lb/fr s) 8.01 0.00
Frcrm Loss (fr) 0.05 cam Volume (acre—fr) 0.02
C & E Loss (ft) 0.00 Com IA (acres) 0.01

CROSS SECTIGN

INPUT
oescriptiom:
Station Elevation Data mum= 4

Sra Elev Ira Elev Ira Elev Ita Elev
0 6550.16 .01 6545.16 8 6545.16 8.01 6550.16

Hamming’s m Values mum= 3
Ira m Val Ira m Val Ita m Val

0 .013 0 .013 8.01 .013

Rank Ira: Left Right Lengths: Left chamEel might coeff Conrr. Expam.
0 8.01 10 10 10 .1 .3

Cross Section Lid
mum= 2
Ira Hi Cord Lo Cord SEa Hi Cord Lu Cord

0 6553 6550.16 8.01 6553 6550.16

CROSS SECTION OUTPUT Profile #100 YR

E.G. Elev (fr) 6552.55 Element Lefr OR Chammel
vel Head (fr) 3.74 wr. m-Val. 0.013
WI. Elev (fr) 6548.81 Reach Len. (fr) 10.00 10.00
crit WI. (fr) 6549.83 Flow Area (sq ft) 29.17
E.G. Slope (fr/fr) 0.007798 Area (sq fr) 29.17
G Total (cfs) 453.00 Flow (cfs) 453.00
Top widrh (fr) 8.03 Top width (ft) 8.00
Vel Toral (fr/s) 15.53 Avg. Vel. (ft/s) 15.53
Has Chl DpEh (fr) 3.65 Hydr. Depth (ft) 3.64
Comv. Total (cfs) 5129.8 Cony. (cfs) 5129.8
Lemgrh wrd. (fr) 10.00 wetted Per. (fr) 15.28
Him Ch El (fr) 6545.16 shear (lb/sq ft) 0.93
Alpha 1.G0 Stream Power (lb/fr 5) 8.G1 0.00
Frcre Loss (Fr) 0.10 Cam Volume (acre—fr) 0.02
C & E Loss (fr) 0.00 Cam IA (acres) 0.01

Right OR

13.00

0.00

Right OR

13.00

0.00

might DR

10.00

0.00

might OR

10.00

0.00
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P1 ati numCRC. rep
RIVER: platinum CRC
REACH: Platinum CRC RS: 110

INPUT
oescriptioe:
Station Elevation Data nun= 4

sta Elev Sta Elev Ira Elev Sta elev
0 6549.96 .01 6544.96 8 6544.96 8.01 6549.96

Manning’s n Values nun= 3
sEa n val Ira n val Ira n val

0 .013 0 .013 8.01 .013

sank Ira: Left Right Lengths: Left Channel Right Coeff CoRtr.
0 8.01 10 10 10 .1

Cross settion Lid
nam= 2
sta Hi Cord Lo Cord Sta Hi Cord Lo Curd

0 6551 6549.96 8.01 6553 6549.96

CROSS SECTION OUTPUT Profile #100 YR

E.G. Elev (ft) 6552.45 Element Left OR
vel Head (ft) 3.93 WI. n—val.
W.S. Elev (ft) 6548.52 Reach Len. (ft) 10.00
Crit w.S. (ft) 6549.63 Flow Area (sq ft)
E.G. slope (ft/fl) 0.008327 Area (sq ft)
Q Total (cfs) 453.00 Elow (cfs)
Top Width (ft) 8.00 Top width (ft)
ye] Total (ft/s) 15.91 Avg. vel. (ft/s)
Maw Chl Dpth (ft) 3.56 Hydr. Depth (ft)
Cony. Total (cfs) 4964.1 Cony. (cfs)
Length wtd. (fI) 10.00 weLLed Per. (ft)
Mm Ch El (ft) 6544.96 Shear (lb/sq ft)
Alpha 1.00 Strean Power (lb/ft 5) 8.01
Frctn Loss (ft) 0.08 CuR volume (atre-ft)
C & E Loss (ft) 0.02 Cum IA (acres)

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)
WI. Elev (ft)
Crit wI. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top width (ft)
Vel Total (ft/s)
Has Chl Opth (ft)
Cony. Total (cfs)
Length wtd. (ft)
Mm Ch el (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

Profile #100 YR Istrm

6549.70 Elenent
2.61 wE. n-val.

6547.07 Reach Len. (fE)
6547.82 Flow Area (sq ft)

0.008443 Area (sq FE)
219.00 Flow (cfs)

8.00 Top width (fE)
13.01 Avg. vel. (ft/s)
2.10 Hydr. Depth (ft)

2383.3 Cony. (cfs)
10.00 wetted Per. (fE)

6544.96 Shear (lb/sq ft)
1.00 Strean Power (lb/ft s)
0.08 Com volume (acre-fE)
0.02 Cum IA (acres)

RIVER: Platinum CRC
REACH: Platinum CRC RI: 100

INPUT
Descri plion:
Station Elevation Data nun=

Sta Elev Ira Elev
O 6549.77 .01 6544.77

Manning’s n Values num=
Sta n val Sta n val

O .013 0 .013

Bank Sta: Left Right Lengths:
0 8.01

Cross Section Lid
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

O 6553 6549.77 8.01 6553 6549.77

CROSS SECTION OUTPUT Profile #100 YR

E.G. Elev (fE) 6552.35
Vel Head (ft) 4.09
w.s. Elev (fE) 6548.26
Crit WI. (ft) 6549.44
E.G. slope (ft/fE) 0.008776
Q Total (cfs) 453.00
Top Width (fE) 8.00
vel Total (ft/s) 16.22
Has Chl Dpth (ft) 3.49
Cony. Total (cfs) 4835.5
Length WEd. (ft) 10.00
His Ch El (ft) 6544.77
Alpha 1.00
frtte Loss (ft) 0.09
C & E Loss (ft) 0.02

CROSS SECTION OUTPUT

E.G. Elev (fr)
Vel Head (ft)
WI. Elev (ft)
Crit W.S. (ft)

Profile #100 YR Intrm

6549.59 Elenent
2.77 WE. n—val.

6546.82 Reach Len. (ft)
6547.63 Flow Area (sq ft)

Left DR Channel
0.013

10.00 10.00
16.83
16.83

219.00
8.00

13.01
2.10

2383.3
12.20
0.73

8.01 0.00
0.01
0.01

Left DR Channel
0.013

10.00 10.00
27.92
27.92

453.00
8.00

16.22
3.49

4835. S
14.97
1.02

8.01 0.00
0.01
0.01

Channel
0.013
10.00
16.40

Empan.

Channel Right OR
0.013
10.00 10.00
28.47
28.47

453.D0
8.00

15.91
3.56

4964.3
15. 11
0.98
0.00 0.00
0.02
0.01

Right OR

10.00

4
Sta Elev Sta Elev

8 6544.77 8.01 6549.77

Sta n val
8.01 .013

Left Channel Right
10 10 10

Coeff Contr. Expan.
.1 .3

0.00

Righr OR

10.00

0.00

Right OR

10.00

El ement
WE. n—S/al
Reach Len. (fE)
Flow Area (sq ft)
Area (sq fr)
Flow (cfs)
Top width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (fE)
Cony. (tfs)
wetted Per. (fr)
Shear (lb/sq ft)
stream Power (lb/ft s)
CUR volume (acre-ft)
CUR IA (acres)

Left OR

10.00
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channel
0.013
10.00
13.42
13.42

219.00
10.85
16.32
1.24

1649.7
12.03
1.23

16.00 0.00
0.00
0.00

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This

cRoss sECtIoN

nay indicate the need for additional cross sections.

RIVER: Platinum CRC
REACH: Platinum CRC

INPUT
Description:
Station Elevation Data

sta tlev Sta
0 6546.77 4

Mannings n Values
sta 0 Val sta

0 .013 0

Rank Sta: Left Right
0 16

Rs: 80

num= 4
11ev Sta Elev sta Elev

6542.77 12 6542.77 16 6546.77

nun 3
n Val Sta n Val

.013 16 .013

Coeff Contr. Espan.
.1 .3

Left 08 channel Right OR
0.013

21.52
21.52

453.00
12.25
21.05
1.76

3273.5
14.01

Page 10

ED. Slope (ft/fr)
Q Total (cfs)
Top width (ft)
Vel Total (ft/s)
Max Chl Opth (ft)
Cony. Total (cfs)
Length wrd. (ft)
Mm Ch El (ft)
Alpha
Frctn Loss (ft)
C A E Loss (ft)

0.009096
219.00

8.00
13. 36
2.05

2296.3
10.00

6544.77
1.00
0.09
0.01

Area (sq ft)
Flow çcfs
Top width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (fr)
cony. (cfs)
wetted Per. (ft)
shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre—ft)
Cum SA (acres)

Sta 11ev Sta Elev
12 6543.77 16 6547.77

Sta n val
16 .013

0.00

CROSS SECTION

RIVER: Platinun CRC
REACH: Platinum CRC 85: 90

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta 11ev
0 6547.77 4 6543.77

Mannings n Values nun=
Sta n Val Sta n val

0 .013 0 .013

l ati nnnCRC. rep
16.40

219.00
8.00

13. 36
2.05

2296.3
12.09
0.77

8.01 0.00
0.01
0.00

Espan.unk sta: Left Right Lengths: Left Channel Right Coeff Contr.
0 16 10 10 10 .1

CROSS SECTION OUTPUT Profile #100 YR

1.0. Elnv (ft) 6552.04 Element Left OR channel Right 08
Vel Head (ft) 6.02 wt. n-Val. 0.013
w.S. Elev (ft) 6546.02 Reach Len. (fr) 10.00 10.00 10.00
Crit w.s. (ft) 6547.67 Flow Area (sq ft) 23.00
ED. Slope (ft/ft) 0.015826 Area (sq ft) 23.00
3 Total (cfs) 4S3.00 Plow (cfs) 453.00
Top width (ft) 12.49 Top width (ft) 12.49
Vel Total (ft/s) 19.69 Avg. Vel. (ft/s) 19.69
Max Chl Dpth (ft) 2.25 Hydr. Depth (ft) 1.84
Cony. Total (cfs) 3600.9 cony. (tfs) 3600.9
Length wtd. (fr) 10.00 wetted Per. (ft) 14.35
Mm ch El (ft) 6543.77 shear (lb/sq ft) 1.58
Alpha 1.00 Strean Power (lb/ft s) 16.00 0.00 0.00
Frctn Loss (ft) 0.12 Cun Volume (acrn—ft) 0.01
C & I Loss (ft) 0.19 Can SA (acres) 0.00

Right 08

10.00

warning: The velocity head has changed by morn than 0.5 ft (0.15 n). This nay indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #100 YR Intrn

1.0. 11ev (ft) 6549.33 Element Left OR
Vnl Head (fL) 4.14 wt. n-Val.
w.s. 11ev (ft) 6545.19 Reach Len. (ft) 10.00
Crit w.s. (ft) 6546.31 Plow Area (sq ft)
ED. slope (ft/ft) 0.017622 Area (sq ft)
Q Total (cfs) 219.00 Plow (cfs)
Top width (ft) 10.85 Top width (fr)
Vel Total (ft/s) 16.32 Avg. Vel. (fc/s)
Max chl opth (ft) 1.42 Hydr. Depth (ft)
Cony. Total (cfs) 1649.7 Cony. (tfs)
Length wtd. (fr) 10.00 wetted Per. (ft)
Mm Ch tl (ft) 6543.77 Shear (lb/sq ft)
Alpha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.12 Cum Volume (acre—ft)
C & I Loss (fc) 0.14 cnn SA (acres)

0.00

CROSS SECTION OUTPUT Profile #100 YR

1.0. 11ev (ft) 6551.78 Elenent
Vel Head (ft) 6.88 wt. n-Val.
w.s. Elev (ft) 6544.90 Reach Len. (ft)
Crit w.s. (ft) 6546.67 Plow Area (sq ft)
E.G. slope (ft/fr) 0.019151 Area (sq ft)
Q Total (cfs) 453.00 Plow (cfs)
Top width (ft) 12.25 Top width (ft)
Vel Total (ft/s) 21.05 Avq. Vel. (ft/s)
Max Chl Dpth (ft) 2.13 Hydr. Depth (ft)
Cony. Total (cfs) 3273.5 Cony. (cfs)
Length wrd. (fr) wetted Per. (ft)



El ement
Wt. n-Va].
Reach Len. (ft)
Flow Area (sq ft)
Area (sq fc)
Flow (cfs)
Top width (ft)
Avg. Vel. (ft/s)
Mydr. oepch (ft)
cony. (cfs)
wetLed Per. (ft)
shear (lh/sq ft)
Streao Power (lh/ft s) 16.00
Cow Volume (acre-ft)
cow 55 (acres)

12.25
12.25

219.00
10.63
17. R7
1.15

1442. R
11.72

1. 50
0.00 0.00

warning: The velocity head has changed hy more chan 0.5 ft (0.15 n). This way iRdicate the need for additional cross sections.

Mm ch el (ft)
Al pha
Frctn Loss (ft)
C & E Loss (ft)

PlatinumCRC. rep
6542.77 shear (lb/sg ft) 1.84

1.00 Strean Power (lh/ft s) 16.00 0.00
0.17 Cuw Volume (acre-ft)
0.09 Con SA (acres)

0.00

Left OR channel Right OR
0.013

warning: The velocity head has changed hy more than 0.5 ft (0.15 n). This way indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #100 YR Intrm

E.G. Elev (fL) 6549.05
Vel Head (ft) 4.96
w.s. elev (ft) 6544.09
crit w.s. (ft) 6545.31
E.G. slope (ft/ft) 0.023040
p Total (cfs) 219.00
Top width (ft) 10.61
Vel Total (ft/s) 17.87
Max Chl opth (ft) 1.12
Cony. Total (cfs) 1442.8
Length wtd. (ft)
Mm ch El (ft) 6542.77
Alpha 1.00
Prctn Loss (ft) 0.20
C & E Loss (ft) 0.08

SUMMARY OP MANNINGS N VALUES

River:PlatinUm CRC

Reath River Sta.

PlatinUm CRC 235
Platinum CRC 220
platinum CRC 210
Platinum CRC 200
platinum CRC 190
Platinum CRC 180
p1 ati nun CRC 170
Platinum CRC 160
platinum CRC 150
pl ati now CRC 140
Platinum CRC 133
Platinum CRC 120
platinum CRC 110
platinum CRC 100
platinum CRC 90
platinum CRC 80

SUMMARY OF REACR LENGTNS

River: Platinum CRC

ml m2 n3

.011 .013 .011

.013 .013 .013

.013 .013 .013

.013 .013 .013

.013 .013 .013

.011 .013 .013

.013 .013 .013

.013 .013 .013

.013 .013 .013

.013 .013 .013

.013 .013 .013

.013 .013 .013

.013 .013 .013

.013 .013 .013

.013 .013 .013

.013 .013 .013

Left Channel Right

15 15 15
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10

7 7 7
13 13 13
10 10 10
10 10 10
10 10 10
10 10 10

Reath

Platinum CRC
platinum CRC
platinum CRC
platieuw CRC
platinum CRC
platinum CRC
platinum CRC
Platinum CRC
platinum CRC
Platinum CRC
platinum CRC
Platinum CRC
Platinum CRC
Platinum CRC
Platinum CRC
Platinum CRC

River Sta.

235
220
210
200
190
180
170
160
150
140
133
120
110
100
90
80

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Platinum CRC

Reach River Sta. Contr. Expan.

Platinum CRC 235 0 0
Platinum CRC 220 0 0
Platinum CRC 210 0 0
Platinum CRC 200 0 0
Platinum CRC 190 0 0
Platinum CRC 180 0 0
Platinum CRC 170 0 0
Platinum CRC 160 0 0
Platinum CRC 150 0 0
Platinum CRC 140 0 0
Platinum CRC 133 0 0
Platinum CRC 120 .1 .3
platinum CRC 110 .1 .3
Platinum CRC lOG .1 .3
platinum CRC 90 .1 .3
Platinum CRC 80 .1 .3
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Appendix G

Hydraulic Gradeline Calculations
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ENERGY HYDRAULIC
GRADE VELOCITY GRADE

LINE HEAD LINE
elevetiorl IhI lelevetisnl

64E3.E5 IASSUMED DOWNSTREAM HGL
EEFORE ENTRANCE LOSS OF
<=1.5. SEE HANDCALC FOR
EXPLANATION

tAiOi/rtnL)r PROF.CROWN ADJUSTED
PIPE PL OR WEIR CREST. EGL

lelevatioe) Iclevehonl (elevation)

____________

5482.48 E483.3E NO
5483.48 6484.05 NO
5483.88 E484.tE NO

5498.1E E486.76 YES

i488,53. E489.1E NO
i488.E0 E4EE.37 YES
5480.05 8490.62 NO

5490.68 6481.52 NO
5451.32 E4E2.1E NO

Flowline Elevation. 6453.54
Available Freeboard. 1.13

FIFE FEAK FLOW
SIZE RATE AREA VELOCITY

ijhesi isIs) (Si) )Ips)

CONY FRICTION LATERAL LATERAL FRICTION MH/EEND MANHOLE p

K SLOPE LENGTH SIZE ANGLE LOSS LOSS LOSS LOSS LOSS
(It’S) (IS Enches) (degrees) (E( K (II) K (It)

ENERGY
GRADE

LINE
)elenelion)

lTY GRADE
HEAD LINE

III) I (elevation)

Hawline blenarisn 6455.35
Availably Freebaard= DiE

FROFOSED FROF. CROWN ADJUSTED HOL
PIPE FL OR WEIR CREST. EOL ADJUSTED

(elenelianl (elenatisaL (elevation) TO CROWN

3 5491.57 YES
5452.57 NO

7 549324 YES
1 5455.68 YES

6 6456.25 YES
6 6497.15 YES

Flnwline Elevation. 6455.40
Available Freeboard= 1.14

MANNINOS n — D.D13

JUNCTION DATA

Austin Bluffs Parkway-Barnes to Platinum
S-YR 1-IOL CALCULATION

Storm 1
PIpes 12,13,14
10/25/SOlD 12:40

FIFE PEAK FLOW CONY. YRICTION LATSRAL LATERAL FRICTION MF4ISSND MH/BEND ENTRANCb SNTRANCE TOTAL
SIZE RATE AREA VELOCITY K SLOFE LENGTH SIZE A/ISLE LOSS LOSS LOSS LOSS LOSS LOSS

ETATION STRUCTURE )s Jj si) lips)
— -J)) J(y)jes Jfl K K (II)

Outlet 35 54 7.065 7.54 556 0.05655 0.05 0.00

_________ _________

150.60 Stern MH 1 )Mll 35 54 7.065 724 965 5.50655 025 5.50 1.50 1.37 137
155.50 Storm MH 1 (MI1 24 15 3.145 6.05 226 5.05710 5.50 5.55

_________ _________

0.05
106.40 Pipe 14 24 19 2.146 6.05 226 020715 6.40 0.06

________ ________

5.05
155.40 45 Send 24 15 3.145 6.05 226 0.00710 — 0.00 5.35 6.20

_________ _________

020
255.55 Rpe 14 24 19 3.140 625 226 020710 168.65 1.13

______ ______

26S.0S 45 Bend 24 15 3.145 625 226 0.00710 0.50 — 0.00 5.35 0.20

_________ _________

520
294.12 Fipe 14 24 1W 3.140 6.65 226 0.00710 29.57 0.31

________ ________

021

294.10 WO MH 1 24 19 3.140 6.65 226 0.00710 5.00 0.05 1.50

_________ _________

1.55
359.93 Fipe 13 24 19 3.146 625 225 020710 1451 — 0.15

______ ______

0.10
305.63 Inlet 34 15 3.140 6.05 226 0.05710 5.50 0.00 1.30 5,74 0.74
330.63 Inlet 16 13 1.766 7.36 106 0.51544 22.55 5.34

_________ _________

5.34
346.53 Pipe 12 18 13 1.765 7.36 105 0.01544 15.55 0.55

_________ _________

0.2S
346.63 Inlet End 16 13 1.766 7.36 105 0.01544 0.50 0.50 1.55 1.26 1.26

I llnline water quality treatment usits are assumed Is require the use via diversion weir Is direct Ilow into the treatment chamber. The EGL elevation has bees ad)usted at WO Vault 61 bused on the essumption Ihut an sperelionel head lass vi

epprosimutly 1.5 Swill occur duels the dinervion wair br blow in evcess ot the meter quality peeh 11am rule. This loss is assumed to occur ebove a weir crest which has been estimutnd In be upprsnimulo 26’ ubons the upstream pipe invvrt.

MANNINGS n 0.013

ADJUSTED
TO CROWN

Austin Bluffs Parkway-Barnes to Platinum
S-YR HGL CALCULATION

Storm 2
PIpe ii

- 10/25/2512 12:40

FIFE FEAK FLOW CONY. FRICTION LATERAL LATERAL YRICTIO’J MF-EEEND MANHOLE SNTRANCE16NTRANCE TOTAL
SIZE RATE AREA VELOCITY K SLOPE LENGTh SIZE ANGLE LOSS LOSS LOSS LOSS LOSS LOSS

STATION STRUCTURE Inches) j fl Jfi)_ jfl Qs (s K K j II) (It)
54.54 Outlet 36 56
15523 Junct Drop MH 2 36 27 7265 322 656 020164 020 5.05 025
120.50 Pipe 11 36 07 7.CS5 D.92 666 5.05164 20.00 0.03 J 0.03
120.50 Inlet End 36 27 7.565 3.62 696 620164 620 0.05 i.asj 0.34 5.34

Austin Bluffs Parkway-Barnes to Platinum
S-YR HOL CALCULATtON

MANNINGS e = 0.012 Storm 3
PIpe 6,9,10

15/55/2012 12:49
J NCTION DNTA

STA’flCi4 STRUCTURE

PROPOSED PROPOSED
PIPE FL CROWN

)elevulise) elevation)

ADJUSTED HGL
EDL ADJUSTED

(elevation) TO CROWN

LOSS

ENERGY
GRADE

LINE
(elevation)

HYDRAULIC
VELOCITY GRADE

HEAD LINE
(7) (elesulionl

I llnlien water quality Iruelmonl units are assumed to require Ihe use vie diners/un wait Iv dirocl 110w into the Irnutmenl chumbel. Tho EGL elenation has been ud(uolnd at WO Vault lID based on the assumption that an operational head loss of

opprovimully 1.5 II will scour duets the diversion meN lot 110w in escess ol the waler quality peuh Ilow rule. Thia loss is assumed to occur above a weir crest which baa been eolimolsd Is be apptsaimote DO” above Ihe upstream pipe ienec.
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Austin Bluffs Parkway-Plstinum to Ruby

100-YR HOL CALCULATION
Storm 9

See HEC-RAS Outpot for Concrete Boo Colvert HGL Detern,instion

Austin Bluffs Parkway-Plstlnum to Ruby

100-YR HOL CALCULATION
Storm lB

Pipes 19, 22, 24, 29,29,34,36
1SI1EIDO1D 13:33

ENERGY HYDRAULIC
GRADE VELOCITY GRADE

LINE HEAD LINE
elenationl 161 lalevalioril

tttt.45 STARTING HOL ASSUMED TO ES TOP
OP 902 CULVERT. CONSERVATIVE
OVER REPORT HDL IN HEC-RAS
ANALYSIS

FIDWI:ne Elevation— 6090.67
Availaola Pmaooerd. 2.30

HDL
EDL I ADJUSTED

(eIavaIion)J TO CROWN

MANNINDSn • 2.013

I JUNCTION DATA I
PIPE PEAK FLOW CONV. FRICTION LATERAL LATERAL PRICTION

SIZE RATE AREA VELOCITY K SLOPS LEIJOTH SIZE ANGLE LOSS
STATION STRUCTURE ):nnhesl (cls) IsIl ffpe) (tORI (IT (irshesl Idetrees) (11)

OutIel 04 162
tS4.E4 CBC Pipe 40 54 lEO i5.666 iSIS tote 5.39679 5 S.06
120.14 Pipe 30 S4 162 15.656 1S.lt 1966 0.06679 15.50 0.11
120.14 30 tend 94 1E2 19.966 10.16 19E6 0.50679 SOS 0.00

Pipe 36 04 162
.luoctMH7 S4 162
JurclMH7 46 163

Pipe 34 46 163
Jun51 MH 6 46 163

PIpe 29 35 55
JuncIMH9 30 55

PIpe 26 30 46
Jonol MH 10 30 40
JunotMHlS 30 44

Pipe 24 30 44
JuRSIMH1I 35 44

Pipe 20 24 20
WQMHB 24 20

Pipe 19 24 20
Inlet End 24 22

MANNINDS n — 0.013

j ENERGY HYDRAULIC]
MIAI6END MI-V0END ENTRANCE ENTRANCE TOTAL] GRADE VELOCITY GRADE rPRUPUSED PROPOSED ADJUSTED HUL

LOSS LOSS LOSS LOSS LOSS LINE HEAD LINE PIPE PL CROWN EDL ADJUSTED

K (RI K 1111 III IeIevaI(onl 1111 IeIevoIiDn( lelevutisnl lalevoliorT lelevalionl TO CROWN

Austin Bluffs Parkmey-Pletinum to Ruby

100-YR HGL CALCULATION
Storm 11

Pipe 39
ID:19(2312 13:33

)F RR — — .5WV, ,0mTIDN 1iL IT])RL PRICTION OBRCTO!RD ,ENTRANCE rJmNCL

102.40 Outlet 16 1 T

SIZE RATE AREA VELOCITY K SLOPS I LENGTH SIZE ANGLE LOSS OSS LOSS I LOSS LOSS I
STATION STRUCTURE flnshesl Js!) Jo]).. ..S!L. — I JflL.. iinstioL O]s (It) K ....J])L..... .ini.

i02s Dutlel W 1 1.766 ‘EBr tOo S,000S9 t E 0.00 I
120.7E Pipe 30 16 1 1.766 ThE TSööoe T iEEr 0.00 0.00 I
12276 Inlet End E 0.07 ThW TBBBne 0.50 155 001 RAIl

Austin Bluffs Parkmay-Platinum to Ruby
100-YR HOD CALCULATION

Storm 12
MANNINDS n — 0.013 PIpes 31,33

10192012 13:33

I JUNCTION DATA I

STATIDN STRUCTDRP

PROPOSED PROPOSED ADJUSTED HDL
PIPE EL CROWN EDL ADJUSTED

(elevation) (elevaoonj, (elevation) TO CROWN

6551.60 6063.10 NO
6055.00 — 6556.50 YES

Plawr:ne Elavelion— 6001.30
Availaola PreeEoerd— 4.79

ENERGY]________ HYDRAULICI
PIPE PEAK CONV. FRICTION LATERAL LATERAL PRICTION MHBEND MhE9SND aiv:nrniv,..c so, non’s :ij:rv. DRADE VELOCITY GRADE rnvrvasui
SIZE RATE AREA VELOCITY K SLOPE LENGTH SIZE ANGLE LOSS LDES LOSS LOSS LOSS LOSS LINE I HEAD LINE PIPE PL

)inohes) (sIN) (911 )tps) Itt/It) Ill) )itctnen( )dagman) (It) K tI) K - (5) III) I&evelionjJ III IetovaliSn) )eIena)pe)_j
CROWN
vatiSn)

(FUTURE) Float/ne Elevation— 6S62.D6
Avu:loSla Preeooard— 1.66
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Appendix G Subsection

The purpose of this subsection is to provide backup information used to
calculate hydraulic gradeline elevations for the existing storm sewer
systems at the intersection of Austin Bluffs Parkway and Barnes Road.
These calculated existing HGL elevations were used as starting HGL
elevations for Storm 1 (eastbound side) and Storm 4 (westbound side) of
the proposed ABP storm sewer system.
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Appendix H

Supplemental Hydraulic Calculations
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Depth of Flow in Austin Bluffs Eastbound © DP2 - 5-YR

Project Description

Solve For Spread

Input Data

Channel Slope 0.02500 ft/ft

Discharge 19.00 ft3ls

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 fllft

Road Cross Slope 0.03 ft/ft

Roughness Coefficient 0.015

Results

Spread 14.21 ft

Flow Area 2.90 ft

Depth 0.47 ft

Gutter Depression 0.07 ft

Velocity 6.56 ft/s

Bentley Systems, Inc. Haestad Methods SoBdidIeEdwMasterV8i (SEIECTseries 1) [08.11.01.03]

10123/2012 10:35:15 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1 666 Page 1 of



Depth of Flow in Austin Bluffs Eastbound © DP2 - 100-YR

Project Description

Solve For Spread

Input Data

Channel Slope 0.02500 ft/ft

Discharge 37.00 fts/s

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.03 ft/ft

Roughness Coefficient 0.015

Results

Spread 18.39 ft

Flow Area 4.80 ft

Depth 0.58 ft

Gutter Depression 0.07 ft

Velocity 7.70 ft/s

Bentley Systems, Inc. Haestad Methods SoRidIe€*rIwMasterV8i (SELECTseries 1) [08.11.01.03]

1012312012 10:34:23 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Depth of Flow in Austin Bluffs Westbound © DP7 - 5-YR

Project Description

Solve For Spread

Input Data

Channel Slope 0.01800 ft/ft

Discharge 18.00 ft3/s

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.015

Results

Spread 18.85 ft

Flow Area 3.46 ft2

Depth 0.45 ft

Gutter Depression 0.09 ft

Velocity 5.20 ft/s

Bentley Systems, Inc. Haestad Methods SoBeidIsEmwMasterV8i (SELECTseries 1) [08.11.01.03]

10/23/2012 10:32:21 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Depth of Flow in Austin Bluffs Westbound © DP7 - 100-YR

Project Description

Solve For Spread

Input Data

Channel Slope 0.01800 ft/ft

Discharge 35.00 ft3/s

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.015

Results

Spread 24.39 ft

Flow Area 5.74 ft’

Depth 0.55 ft

Gutter Depression 0.09 ft

Velocity 6.10 ft/s

Bentley Systems, Inc. Haestad Methods SoHidIeHtt,MasterV8i (SELECTseries 1) [08.11.01.031
10/2312012 958:1O AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Westbound Austin Bluffs Street Capacity-Barnes to Platinum - 0.67 ft

Project Description

Solve For Spread

Input Data

Channel Slope 0.02000 ft/ft

Discharge 64.00 ftIs

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.015

Results

Spread 29.16 ft

Flow Area 8.59 ftZ

Depth 0.67 ft

Gutter Depression 0.09 ft

Velocity 7.45 ft/s

Bentley Systems, Inc. Haestad Methods SoRUidleçowMasterV8i (SELECTseries 1) [08.11.01.03)

6/16/2011 12:41:25 PM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



East Side of Vanadium Prop Trap Swale - Section 1 - 11 cfs

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01 000 ft/ft

Left Side Slope 6.00 ft/It (H:V)

Right Side Slope 6.00 ft/ft (H:V)

Bottom Width 4.00 ft

Discharge 11.00 ft3/s

Results

Normal Depth 0.57 ft

Flow Area 4.20 ft2

Wetted Perimeter 10.90 ft

Hydraulic Radius 0.39 ft

Top Width 10.80 ft

Critical Depth 0.48 ft

Critical Slope 0.01 900 ft/ft

Velocity 2.62 ft/s

Velocity Head 0.11 ft

Specific Energy 0.67 ft

Froude Number 0.74

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.57 ft

Critical Depth 0.48 ft

Channel Slope 0.01000 ft/ft

Bentley Systems, Inc. Haestad Methods SoBidIeEdrk,MasterV8i (SELECTseries 1) [08.11.01.03]

1011812012 1:21:03 PM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



East Side of Vanadium Prop Trap. Swale - Section 2 - 11 cfs

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01 000 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 4.00 ft

Discharge 11.00 fr/s

Results

Normal Depth 0.62 ft

Flow Area 3.80 f

Wetted Perimeter 8.49 ft

Hydraulic Radius 0.45 ft

Top Width 8.32 ft

Critical Depth 0.53 ft

Critical Slope 0.01827 ft/ft

Velocity 2.90 ft/s

Velocity Head 0.13 ft

Specific Energy 0.75 ft

Froude Number 0.76

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

upstream Velocity Infinity ft/s

Normal Depth 0.62 ft

Critical Depth 0.53 ft

Channel Slope 0.01000 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidIs€drwMasterV8i (SELECTseries 1) [08.11.01.03]

1011812012 1:21:38 PM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Prop. Rundown at the Upstream End of the Vanadium Swale - 3 cfs

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.10000 ft/ft

Left Side Slope 6.00 ft/It (H:V)

Right Side Slope 6.00 ft/ft (H:V)

Bottom Width 4.00 ft

Discharge 3.00 ft3/s

Results

Normal Depth 0.15 ft

Flow Area 0.75 ft

Wetted Perimeter 5.86 ft

Hydraulic Radius 0.13 ft

Top Width 5.84 ft

Critical Depth 0.23 ft

Critical Slope 0.02327 ft/ft

Velocity 3.98 ft/s

Velocity Head 0.25 ft

Specific Energy 0.40 ft

Froude Number 1.95

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.15 ft

Critical Depth 0.23 ft

Channel Slope 0.10000 ft/ft

Bentley Systems, Inc. Haestad Methods SoRdidIeHiIwMasterV8i (SELECTser1e5 1) (08.11.01.03]

1012312012 10:28:10 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



- West Side of Saphire Drive -4’ Swale - lcfs

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.04600 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/It (H:V)

Bottom Width 4.00 ft

Discharge 1.00 ft3/s

Results

Normal Depth 0.10 ft

Flow Area 0.46 ft2

Wetted Perimeter 4.85 ft

Hydraulic Radius 0.09 ft

Top Width 4.83 ft

Critical Depth 0.12 ft

Critical Slope 0.02772 ft/ft

Velocity 2.19 ft/s

Velocity Head 0.07 ft

Specific Energy 0.18 ft

Froude Number 1.26

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headtoss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.10 ft

Critical Depth 0.12 ft

Channel Slope 0.04600 ft/ft

Bentley Systems, Inc. Haestad Methods SoflflidlsETiwMasterV8i (SELECTseries 1) [08.11.01.03]
10/1812012 1:22:23 PM 27 Stemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



East Side of Saphire Drive -4’ Swale - Section 1

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.03330 ftlft

Left Side Slope 4.00 ftlft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Bottom Width 4.00 ft

Discharge 2.00 ft3/s

Results

Normal Depth 0.17 ft

Flow Area 0.79 ft2

Wetted Perimeter 5.40 ft

Hydraulic Radius 0.15 ft

Top Width 5.36 ft

Critical Depth 0.19 ft

Critical Slope 0.02440 ft/ft

Velocity 2.52 ft/s

Velocity Head 0.10 ft

Specific Energy 0.27 ft

Froude Number 1.15

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.17 ft

Critical Depth 0.19 ft

Channel Slope 0.03330 ft/ft

Bentley Systems, Inc. Haestad Methods SoBeittIeEwMasterV8i (SELECTserIes 1) [08.11.01.03]

10/1812012 1:24:21 PM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



East Side of Saphire Drive - 4’ Swale - Section 2

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.02000 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Bottom Width 4.00 ft

Discharge 5.00 ft3/s

Results

Normal Depth 0.33 ft

Flow Area 1.75 ft2

Wetted Perimeter 6.71 ft

Hydraulic Radius 0.26 ft

Top Width 6.63 ft

Critical Depth 0.33 ft

Critical Slope 0.02085 ft/ft

Velocity 2.86 ft/s

Velocity Head 0.13 ft

Specific Energy 0.46 ft

Froude Number 0.98

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.33 ft

Critical Depth 0.33 ft

Channel Slope 0.02000 ft/ft

Bentley Systems Inc. Haestad Methods SoBidIeç€wfvaster V8i (SELECTseries 1) [08.11.01.031
10/1812012 1:25:05 PM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203.755-1666 Page 1 of 2



Depth of Flow in Austin Bluffs Eastbound © DPIO - 2.3% - 9 cfs- 2.8%

Project Description

Solve For Spread

Input Data

Channel Slope 0.02300 ft/ft

Discharge 9.00 ft3ls

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.03 ft/ft

Roughness Coefficient 0.015

Results

Spread 10.76 ft

Flow Area 1.69 ft

Depth 0.37 ft

Gutter Depress ion 0.07 ft

Velocity 5.33 ft/s

Bentley Systems, Inc. Haestad Methods SoBffidlc€*itwMasterV8i (SELECTseries 1) 108.11.01.031
1012312012 10:13:19 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Depth of Flow in Austin Bluffs Eastbound @ DPIO - 2.3% - 32 cfs- 2.8%

Project Description

Solve For Spread

Input Data

Channel Slope 0.02300 ft/ft

Discharge 32.00 fta/s

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.03 ft/ft

Roughness Coefficient 0.015

Results

Spread 17.67 ft

Flow Area 4.44 ft

Depth 0.56 ft

Gutter Depression 0.07 ft

Velocity 7.20 ft/s

Bentley Systems, Inc. Haestad Methods SoidIeçdwMasterV8i (SELECTseries 1) [08.11.01.03]

1012312012 10:12:20 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Depth of Flow in Austin Bluffs Westbound @ DP2I - 1.7% - 3 cfs- 1.8%

Project Description

Solve For Spread

Input Data

Channel Slope 0.01700 ft/ft

Discharge 3.00 ft3/s

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.015

Results

Spread 9.43 ft

Flow Area 0.89 ft2

Depth 0.26 ft

Gutter Depression 0.09 ft

Velocity 3.38 ft/s

Bentley Systems, Inc. Haestad Methods SoBflidIeiwMasterV8i (SELECTseries 1) [08.11.01.03]

10123/2012 11:00:24 AM 27 Siemons company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Depth of Flow in Austin Bluffs Westbound @ DP2I - 1.7% - 6 cfs- 1.8%

Project Description

Solve For Spread

Input Data

Channel Slope 0.01700 ft/ft

Discharge 6.00 ft3/s

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.015

Results

Spread 12.69 ft

Flow Area 1.54 ft

Depth 0.32 ft

Gutter Depression 0.09 ft

Velocity 3.90 ft/s

Bentley Systems, Inc. Haestad Methods SoRdidle€MwMasterV8i (SELECT5OriC5 1) [08.11.O1.03J

1012312012 10:59:48 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of
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Depth of Flow in Austin Bluffs Westbound @ DPI9 - 5.0% - 15 cfs- 2.1%

Project Description

Solve For Spread

Input Data

Channel Slope 0.05000 ft/ft

Discharge 15.00 ft3/s

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.015

Results

Spread 13.87 ft

Flow Area 2.01 ft

Depth 0.36 ft

Gutter Depression 0.09 ft

Velocity 7.46 ft/s

Bentley Systems, Inc. Haestad Methods SoBidIs€ddwMasterV8i (SELECTseries 1) (08.11.01.03]

10/2312012 10:53:36 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Depth of Flow in Austin Bluffs Westbound @ DPI9 - 5.0% - 27 cfs- 2.1%

Project Description

Solve For Spread

Input Data

Channel Slope 0.05000 ft/ft

Discharge 27.00 ft3/s

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.015

Results

Spread 17.52 ft

Flow Area 3.16 ft

Depth 0.44 ft

Gutter Depression 0.09 ft

Velocity 8.56 ft/s

Bentley Systems, Inc. Haestad Methods SoRid(eHôezMasterV8i (SELECTseries 1) [08.11.01.03)

1012312012 10:19:59 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of
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Lee Parcel South Side Swale -Section 1

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040

Channel Slope 0.06500 ft/ft

Left Side Slope 20.00 ft/ft (H:V)

Right Side Slope 20.00 ft/ft (H:V)

Discharge 0.90 ft3/s

Results

Normal Depth 0.16 ft

Flow Area 0.51 ft

Wetted Perimeter 6.41 ft

Hydraulic Radius 0.06 ft

Top Width 6.40 ft

Critical Depth 0.17 ft

Critical Slope 0.05357 ft/ft

Velocity 1.76 ft/s

Velocity Head 0.05 ft

Specific Energy 0.21 ft

Froude Number 1.09

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.16 ft

Critical Depth 0.17 ft

Channel Slope 0.06500 ft/ft

Critical Slope 0.05357 ft/ft

Benttey Systems, Inc. Haestad Methods SoflittIs€dwMasterV8i (SELECTseries 1) [08.11.01.03]

10/2512012 8:36:51 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Lee Parcel South Side Swale - Section 2

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040

Channel Slope 0.04200 ft/ft

Left Side Slope 7.00 ft/ft (H:V)

Right Side Slope 7.00 fl/It (H:V)

Discharge 0.90 fts/s

Results

Normal Depth 0.26 ft

Flow Area 0.47 ft

Wetted Perimeter 3.65 ft

Hydraulic Radius 0.13 ft

Top Width 3.61 ft

Critical Depth 0.25 ft

Critical Slope 0.04710 ft/ft

Velocity 1.93 ft/s

Velocity Head 0.06 ft

Specific Energy 0.32 ft

Froude Number 0.95

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 It

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.26 ft

Critical Depth 0.25 ft

Channel Slope 0.04200 ft/ft

Critical Slope 0.04710 fl/It

Bentley Systems, Inc. Haestad Methods SoBii1leEmwMasterV8i (sELEcTseries 1) [08.11.01.03]

1012512012 8:38:19 AM 27 Siemons company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Lee Parcel Back (North Side) Swale

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040

Channel Slope 0.03200 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ftlft (H:V)

Discharge 2.00 fts/s

Results

Normal Depth 0.51 ft

Flow Area 0.78 ft

Wetted Perimeter 3.22 ft

Hydraulic Radius 0.24 ft

Top Width 3.05 ft

Critical Depth 0.49 ft

Critical Slope 0.04003 ft]ft

Velocity 2.58 ft/s

Velocity Head 0.10 ft

Specific Energy 0.61 ft

Froude Number 0.90

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.51 ft

Critical Depth 0.49 ft

Channel Slope 0.03200 ft/ft

Critical Slope 0.04003 ft/ft

Bentley Systems, Inc. Haestad Methods SoBhfleE*i.,MasterV8i (SELECTseries 1) [08.11.01.031
1012512012 8:39:04 AM 27 Siemons company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Depth of Flow in Austin Bluffs Westbound © DPI7 - 2.8% - 12 cfs- 2.0%

Project Description

Solve For Spread

Input Data

Channel Slope 0.02800 ft/ft

Discharge 12.00 ft3/s

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.015

Results

Spread 14.25 ft

FlowArea 2.12 ft

Depth 0.37 ft

Gutter Depression 0.09 ft

Velocity 5.67 ft/s

Bentley Systems, Inc. Haestad Methods SoBidIsddwMasterV8i (SELECTseries 1) L08.ll.0l.031

1012312012 10:38:58 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



Depth of Flow in Austin Bluffs Westbound © DP17 - 2.8% - 22 cfs- 2.0%

Project Description

Solve For Spread

Input Data

Channel Slope 0.02800 flirt

Discharge 22.00 ft3/s

Gutter Width 2.00 ft

Gutter Cross Slope 0.06 full

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.015

Results

Spread 18.12 ft

Flow Area 3.37 ft2

Depth 0.45 ft

Gutter Depression 0.09 ft

Velocity 6.53 Ills

Bentley Systems, Inc. Haestad Methods SoBidIeEhwMasterV8i (SELECTseries 1) [08.11.01.03]

1012312012 10:38:19 AM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of
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Depth of Flow in Austin Bluffs Eastbound at DPII - 5.6% - 15 cfs- 2.7%

Project Description

Solve For Spread

Input Data

Channel Slope 0.01700 ft/ft

Discharge 15.00 ft3/s

Gutter Width 1.00 ft

Gutter Cross Slope 0.04 ft/ft

Road Cross Slope 0.03 ft/ft

Roughness Coefficient 0.016

Results

Spread 15.24 ft

Flow Area 3.04 ft2

Depth 0.41 ft

Gutter Depression 0.02 ft

Velocity 4.94 ft/s
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Depth of Flow in Austin Bluffs Eastbound at DPI I - 5.6% - 46 cfs- 2.7%

Project Description.

Solve For Spread

Input Data

Channel Slope 0.01 700 ft/ft

Discharge 46.00 ft3/s

Gutter Width 1.00 ft

Gutter Cross Slope 0.04 ft/ft

Road Cross Slope 0.03 ft/ft

Roughness Coefficient 0.016

Results

Spread 23.22 ft

Flow Area 7.04 ft2

Depth 0.62 ft

Gutter Depression 0.02 ft

Velocity 6.53 ft/s

Bentley Systems, Inc. Haestad Methods Soitfle€EiwMasterV8i (SELECTseries 1) [08.11.01.03]
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East Side of Silver Swale - 14% - 3.3 cfs

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0030

Channel Slope 0.14000 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 6.00 ft

Discharge 3.30 ft3/s

Results

Normal Depth 0.12 ft

Flow Area 0.76 ft’

Wetted Perimeter 6.76 ft

Hydraulic Radius 0.11 ft

Top Width 6.72 ft

Critical Depth 0.20 ft

Critical Slope 0.02323 ft/ft

Velocity 4.33 ft/s

Velocity Head 0.29 ft

Specific Energy 0.41 ft

Froude Number 2.26

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.12 ft

Critical Depth 0.20 ft

Channel Slope 0.14000 ft/ft

Bentley Systems, Inc. Haestad Methods SoidlcEdtwMasterV8i (SELECTsOries 1) [08.11.01.031
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Church Swale-2% 22 cfs

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.02000 ftlft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 4.40 ft

Discharge 22.00 fts/s

Results

Normal Depth 0.73 ft

Flow Area 4.79 ft

Wetted Perimeter 9.00 ft

Hydraulic Radius 0.53 ft

Top Width 8.76 ft

Critical Depth 0.77 ft

Critical Slope 0.01640 ft/ft

Velocity 4.60 ft/s

Velocity Head 0.33 ft

Specific Energy 1.06 ft

Froude Number 1.10

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

upstream Velocity Infinity ft/s

Normal Depth 0.73 ft

Critical Depth 0.77 ft

Channel Slope 0.02000 ft/ft

Bentley Systems, Inc. Haestad Methods Sofli IIeEhwMasterV8i (SELECTseries 1) [08.11.01.031
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Sheet Flow from Church Parking Lot to Church Swale

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.33300 ft/ft

Bottom Width 1.00 ft

Discharge 0.14 ft/s

Results

Normal Depth 0.04 ft

Flow Area 0.04 fF

Wetted Perimeter 1.08 ft

Hydraulic Radius 0.04 ft

Top Width 1.00 ft

Critical Depth 0.08 ft

Critical Slope 0.03679 ft/ft

Velocity 3.31 ft/s

Velocity Head 0.17 ft

Specific Energy 0.21 ft

Froude Number 2.84

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.04 ft

Critical Depth 0.08 ft

Channel Slope 0.33300 ft/ft

Critical Slope 0.03679 ft/ft

Bentley Systems, Inc. Haestad Methods SoBidIefwMasterV8i (SELECT5er1e5 1) [08.11.01.03]
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Sheet Flow from Church Parking Lot to Church Swale 0.108 cfsllf

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.25000 ftlft

Bottom Width 1.00 ft

Discharge 0.11 ft/s

Results

Normal Depth 0.04 ft

Flow Area 0.04 fF

Wetted Perimeter 1.08 ft

Hydraulic Radius 0.04 ft

Top Width 1.00 ft

Critical Depth 0.07 ft

Critical Slope 0.03777 ft/ft

Velocity 2.72 ft/s

Velocity I-lead 0.12 ft

Specific Energy 0.15 ft

Froude Number 2.41

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.04 ft

Critical Depth 0.07 ft

Channel Slope 0.25000 ft/ft

Critical Slope 0.03777 ft/ft

Bentley Systems, Inc. Haestad Methods SodidIeHbwMasterV8i (SELECTseries 1) [08.11.01.03]
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Sheet Flow from Church Parking Lot to Church Swale 0.140 cfs/If

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.25000 ft/ft

Bottom Width 1.00 ft

Discharge 0.14 ft3/s

Results

Normal Depth 0.05 ft

Flow Area 0.05 ft

Wetted Perimeter 1.09 ft

Hydraulic Radius 0.04 ft

Top Width 1.00 ft

Critical Depth 0.08 ft

Critical Slope 0.03679 ft/ft

Velocity 3.02 ft/s

Velocity Head 0.14 ft

Specific Energy 0.19 ft

Froude Number 2.47

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.05 ft

Critical Depth 0.08 ft

Channel Slope 0.25000 ft/ft

Critical Slope 0.03679 ft/ft

Bentley Systems, Inc. Kaestad Methods SoBdidIeédwMasterV8t (SELECTseries 1) [08.11.01.031
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Sheet Flow from Church Parking Lot to Church Swale 0.278 cfsllf

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.25000 ft/ft

Bottom Width 1.00 ft

Discharge 0.28 fts/s

Results

Normal Depth 0.07 ft

Flow Area 0.07 ft

Wetted Perimeter 1.14 ft

Hydraulic Radius 0.06 ft

Top Width 1.00 ft

Critical Depth 0.13 ft

Critical Slope 0.03517 ft/ft

Velocity 3.89 ft/s

Velocity Head 0.24 ft

Specific Energy 0.31 ft

Froude Number 2.57

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

upstream Velocity . Infinity ft/s

Normal Depth 0.07 ft

Critical Depth 0.13 ft

Channel Slope 0.25000 ft/ft

Critical Slope 0.03517 ft/ft

Bentley Systems, Inc. Haestad Methods SoidIeddwMasterV8i (SELECTseries 1) [08.11.01.03]
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Sheet Flow from Church Parking Lot to Church Swale 0.280 cfsllf

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.25000 ft/ft

Bottom Width 1.00 ft

Discharge 0.28 ft3/s

Results

Normal Depth 0.07 ft

Flow Area 0.07 f

Wetted Perimeter 1.14 ft

Hydraulic Radius 0.06 ft

Top Width 1.00 ft

Critical Depth 0.13 ft

Critical Slope 0.03517 ft/ft

Velocity 3.90 ft/s

Velocity Head 0.24 ft

Specific Energy 0.31 ft

Froude Number 2.57

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profite Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Vetocity Infinity ft/s

Normal Depth 0.07 ft

Critical Depth 0.13 ft

Channel Slope 0.25000 ft/ft

Critical Slope 0.03517 ft/ft

Bentley Systems, Inc. Haestad Methods SoBidIeçwMasterV8i (SELECTseries 1) [08.11.01.03]
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Sheet Flow from Church Parking Lot to Church Swale 0.324 cfsllf

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.25000 ftlft

Bottom Width 1.00 ft

Discharge 0.32 ft/s

Results

Normal Depth 0.08 ft

Flow Area 0.08 ft

Wetted Perimeter 1.16 ft

Hydraulic Radius 0.07 ft

Top Width 1.00 ft

Critical Depth 0.15 ft

Critical Slope 0.03503 ft/ft

Velocity 4.13 ft/s

Velocity Head 0.27 ft

Specific Energy 0.34 ft

Froude Number 2.60

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.08 ft

Critical Depth 0.15 ft

Channel Slope 0.25000 ft/ft

Critical Slope 0.03503 ft/ft
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Sheet Flow from Church Parking Lot to Church Swale 0.556 cfs/lf

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.25000 ft/ft

Bottom Width 1.00 ft

Discharge 0.56 ft/s

Results

Normal Depth 0.11 ft

Flow Area 0.11 ft

Wetted Perimeter 1.22 ft

Hydraulic Radius 0.09 ft

Top Width 1.00 ft

Critical Depth 0.21 ft

Critical Slope 0.03524 ft/ft

Velocity 5.01 Ft/s

Velocity Head 0.39 ft

Specific Energy 0.50 ft

Froude Number 2.65

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.11 ft

Critical Depth 0.21 ft

Channel Slope 0.25000 Ft/ft

Critical Slope 0.03524 ft/ft

Bentley Systems, Inc. Haestad Methods So dleEdiMasterV8i (SELECTserIes 1) [08.11.01.03]
1011812012 1:36:00 PM 27 Siemons Company Drive Suite 200W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of



A
&COMPANY 1 iFROM:

TO:

J

- FILE

SUBJECT:

co - si P.

A- pô ‘th1 ke ?OOO c
1ç(9p

C. OO4Q /1O

Q 0.7 J X 1 I

IOh O1

(‘ Cfri)

Ay s’ ( i /‘ )

W€ ( 14 C0 Li) I

L h& Dp((f
(

0/Z -__I

o.ci3 -
O121 ‘IC

O - L.
L U. y tkv

JJOTe
.

k fAr

I

12 oV

‘ fl ( \‘ O?

1nF- \I(

—

— HIGHER



Capacity of Upper Portion of Swale along Ruby

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00500 fllft

Normal Depth 0.75 ft

Left Side Slope 5.00 ft/ft (H:V)

Right Side Slope 5.00 ft/ft (H:V)

Results

Discharge 5.06 ft/s

Flow Area 2.81 ft

Wetted Perimeter 7.65 ft

Hydraulic Radius 0.37 ft

Top Width 7.50 ft

Critical Depth 0.58 ft

Critical Slope 0.02038 ft/ft

Velocity 1.80 ft/s

Velocity Head 0.05 ft

Specific Energy 0.80 ft

Froude Number 0.52

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

upstream Velocity Infinity ft/s

Normal Depth 0.75 ft

Critical Depth 0.58 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.02038 ft/ft

Bentley Systems, Inc. Haestad Methods SoitlEmwMasterV8i (SELECTserIes 1) [08.11.01.03]
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Typical Roadway Capacity for Major Storm

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.03000 ft/ft

Normal Depth 0.67 ft

Section Definitions

Station (ft) Elevation (ft)

0+00 1.07

0+11 0.86

0+20 0.67

0+20 0.67

0+20 0.00

0+22 0.13

0+66 0.79

0+67 0.83

0+67 1.33

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00 1.07) (0+11, 0.86) 0.013

(0+11, 0.86) (0+20, 0.67) 0.030

(0+20, 0.67) (0+22, 0.13) 0.013

(0+22, 0.13) (0+66, 0.79) 0.015

(0+66, 0.79) (0+67, 1.33) 0.013

Options —

Uurrent I-oughness Weighted Pavlovskiis Method
Method
Open Channel Weighting Method Pavlovskii’s Method

Closed Channel Weighting Method Pavtovskii’s Method

Bentley Systems, Inc. Haestad Methods Sodh ei!WaMasterV8i (SELECTseries 1) [08.11.01.03]
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Typical Roadway Capacity for Major Storm

Results

Discharge 82.76 ftIs

Elevation Range 0.00 to 1.33 ft

Flow Area 11.04 ft

Wetted Perimeter 38.74 ft

Hydraulic Radius 0.29 ft

Top Width 38.06 ft

Normal Depth 0.67 ft

Critical Depth 0.91 ft

Critical Slope 0.00447 ftlft

Velocity 7.50 ftis

Velocity Head 0.87 ft

Specific Energy 1.54 ft

Froude Number 2.45

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number 01 Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.67 ft

Critical Depth 0.91 ft

Channel Slope 0.03000 ft/ft

Critical Slope 0.00447 ft/ft
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