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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:

s 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 (MS4) 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 (EDBs).
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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 lla 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 DCM. 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 DCM 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 FIMS 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 FIMS
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 USACE 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 poliutants. 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 LF 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, outfalls 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, outfalls 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 outfalls 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 desighed 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.

e 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 Qs=13 cfs and
Qq00=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 Qs=4 cfs and
Q100=6 cfs with a 5 minute time of concentration.

e 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.

e 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.

e 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.

e 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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o 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 Qs=0.2 cfs and
Q400=0.5 cfs. Sizing calculations for the chase are included in Appendix H.

e Basin Q/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 Q to Design
Point 18 where it will be collected with a proposed 4 ft diameter Type Il 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"x19” 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.

e 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"x19” 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 Qs=83 cfs will enter this stub in the future condition. The proposed storm
sewer in Turquoise Drive combines with the ABP storm sewer at Storm Manhole 9.
The ABP storm sewer then conveys flows south to the concrete box culvert outfall.

e 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 ABP 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.
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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-10-R inlets at Design Point 21. Inlets at this location are designhed 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 Platinum/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 |-SV1
and 1-SV2 have been delineated to estimate the flow that is able to reach interim
Design Point I-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 trave! 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.

e 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 E 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-10-
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 coliected 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-10-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.

WILSON
&COMPANY

Page 14



w-bb&@v@\.u&.ﬁqubu-VVuvuvvuv‘uvuu.Jw'uJ-MJJJJJJJJJJ

FINAL DRAINAGE REPORT
October 24, 2012

e 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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CONC. BOX CULVERT W/
INLET

~s— 100-YR RUNOFF COEFFICENT
——— 5-YR RUNOFF COEFFIIENT

DESIGN POINT SUMMARY

SURFACE FLOW THIS MAP DEPICTS THE OFFSITE BASINS THAT ARE EXPECTED TO

DESIGN _POINT{Q5 (CFS) | @100 (CFS)

CONTRIBUTE RUNOFF TO THE WEST END OF THE BOX CULVERT AT

1-22

THE COMPLETION OF THE ABP PHASE 1l CONSTRUCTION.

3 il

400

SCALE: 1* = 400

BASIN RUNOFF SUMMARY

BASIN | Q5 (CFS) | Q100 (CFS)

1-svi 14 3

1-Sv2 20 45

AUSTIN BLUFFS PARKWAY

SEGMENT 3
DRAINAGE MAP 2

C.B.C. INTERIM OFFSITE BASIN
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JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
DATE: 5/1/2012

CALCULATED BY: DLM
CHECKED BY: JCH

FINAL DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY

C SOILS
IMPERVIOUS AREA / STREETS DEVELOPED UNDEVELOPED/LANDSCAPING WEIGHTED WEIGHTED CA
TOTAL
BASIN AREA (AC) | AREA (AC)  C(5) C(100) |AREA{AC)  C(5) C(100) JAREA(AC)  C(5) C(100) C{5) C(100) CA(5) CA(100)
A 2.29 1.65 0.90 0.95 0.00 0.90 0.95 0.64 0.30 0.45 0.73 0.81 1.68 1.86
B 3.03 247 0.90 0.95 0.00 0.90 0.95 0.56 0.30 0.45 0.79 0.86 239 2,60
c 1.34 0.00 0.90 0.95 1.22 0.70 0.80 0.12 0.30 045 0.66 0.77 0.89 1.03
D 0.13 0.13 0.80 0.95 0.00 0.90 0.95 0.00 0.30 045 0.90 0.95 0.12 0.12
E 2.44 244 0.90 0.95 0.00 0.90 0.95 0.00 0.30 045 0.90 0.95 2.20 2.32
F 4.50 0.00 0.90 0.95 3.26 0.70 0.80 124 0.30 045 0.59 0.70 2.65 3.17
G 1.83 1.83 0.90 0.95 0.00 0.90 0.95 0.00 0.30 0.45 0.90 0.95 1.65 1.74
H 10.20 0.99 0.90 0.95 8.61 0.70 0.80 0.58 0.30 0.45 0.70 0.79 710 8.10
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JOB NAME: Austin Bluffs 13arkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00

DATE: 5/1/2012

CALCULATEDBY: DLM

CHECKED BY: JCH

FINAL DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY

WEIGHTED OVERLAND STREET / CHANNEL FLOW Te INTENSITY [FLOW |FLOW
Length Height Tc |Length Slope Velocity Tc [TOTAL| I(5) 1(100)] Q(5) | Q(100)
BASIN | CA(S)  CANOD) | CO) "o o tmin) | (®) (%) (tps) (min) | (min) | Ginih) (inthe)] (cfs) | (efs)
A 1,68 1.86 0.9 90 30 2.4 1040 | 2.7% 9.7 18 50 510 [ 907 9 17
B 239 260 0.9 90 2.7 25 1030 | 28% 9.8 17 50 510 | 907 12 2
c 0.89 1.03 0.9 70 15 2.4 310 3.9% 115 0.4 50 510 | 9.07 5 9
D 0.12 0.12 0.9 30 0.5 17 150 3.7% 11.2 0.2 5.0 510 | 907 1 1
E 220 232 0.9 70 2.1 2.2 270 1.5% 7.1 0.6 50 510 | 9.07 1 21
130 | 27% 9.7 19
F 265 347 0.7 300 15 8.3 480 3.2% 48 17 100 | 410 | 729 H 23
G 165 1.74 09 30 10 14 130 0.8% 5.1 04 50 510 | 907 8 16
770 2.7% 9.7 13
H 7.10 8.10 0.7 110 40 5.1 970 2.9% 46 35 120 | 382 | 678 2 55
710 2.7% 5.1 2.3
350 1.4% 58 1.0
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JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
DATE: 5/1/2012
CALCULATED BY: DLM
CHECKED BY: JCH
FINAL DRAINAGE REPORT ~ ROUTING SUMMARY
Intensity Flow
'E;f"f(’:) Contributing Basins qui“\’(as';’"' Egl:(\ﬁ:)m Ma"T":“"' i5) | o) | o) | agoo) Outfall
1 Basin A 1.68 1.86 5.0 5.10 9.07 9 17 IAT-GRADE INLETS @ DP2
2 DP1 + Basin B 4,07 445 8.7 4.69 8.34 19 37 IAT-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 2.20 232 5.0 5.10 9.07 1 21 IAT-GRADE INLETS @ DP7
6 Basin F 2.65 3.7 10.0 410 7.29 1 23 TYPE C INLET @ DP6
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 TYPE D INLET @ DP8
Total Flow at MH 2 |DP3 + DP4 + DP6 + DP7 + DP8 14.60 16.47 12.0 3.82 6.78 56 112 OUTFALL TO EXISTING 36" STORM SEWER AT BARNES ROAD
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JOB NAME: Austin Bluffs 5arkway-Segment 3 Barnes to Platinum/Oro Blanco

JOB NUMBER: 09-100-305-00

|DATE: 5/1/2012

CALCULATEDBY. DLM

CHECKED BY: JCH

FINAL DRAINAGE REPORT ~ ROUTING SUMMARY
Intensity Flow
PR | gogiapesignpeinis | cAB | e | '@ | 9 | opesie

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 58 4.91 5 24"RCP
5 DP6 2,65 10.0 4.10 1 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 6.3 479 12 24" RCP
9 Pipe 8 + Inlet 7B Intercept 3.88 6.3 479 19 24" RCP
10 Pipe 9 3.88 6.3 4.79 19 24" RCP
1 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 + Inlet 2B Intercept 3.97 6.3 4.79 19 24" RCP
14 Pipe 13 3.97 6.5 474 19 24"RCP




[COB 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 2A 100 YEAR FLOW
Q(100) 37 1(100) 8.3
DEPTH 0.58 Fr| 236 Inlet size ? L(i) = 24
SPREAD 225 L(1)| 452 If Li < L(2) then Qi = 20
CROSS SLOPE 2.8% L(2)| 29.1 If Li > L(2) then Qi = 22
STREET SLOPE 25% L(3)| 876 FB= 17
CA(eqv.)= 2,09
5 YEAR FLOW
Q(s) 19 5| 47
DEPTH 0.46 Fr| 223 Inlet size ? L{i)= 24
SPREAD 16.8 L) 319 IfLi<L(2) then Qi = 14
CROSS SLOPE 2.8% L(2) 205 If Li > L(2) then Qi = 13
STREET SLOPE 2.5% L(3)] 61.8 FB = 6
CAfeqv.)=s| 1.28
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JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
IDATE: 5/1/2012
CALCULATED BY: DLM
DESIGN POINT 2B 100 YEAR FLOW
Q(100) 17 I(100) 83
DEPTH 0.45 Fr| 221 Inlet size ? L(i) = 24
SPREAD 16.0 L) 302 IfFLi<L(2)thenQi=| 14
CROSS SLOPE 2.8% L(2)] 194 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 I(5) 47
DEPTH 0.31 Fr| 197 Inlet size ? L(i}= 24
SPREAD 9.0 L) 151 If Li < L(2) then Qi = 10
CROSS SLOPE 2.8% L(2) 97 If Li > L(2) then Qi = 6
STREET SLOPE 2.5% L3) 29.3 F8 = 0
CAleqv.)= 0.10
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JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco

JOB NUMBER: 09-100-305-00

DATE: 5/1/2012

CALCULATED BY: DLM

DESIGN POINT 3

Total Flow: Qb5 = 5 cfs

Maximum allowable ponding depth at sump:

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

Qi = [(3.0)(P)(d*.5)}/F (Weir Conditions)

Clogging Factor (F) = 2

5-Year Event: mfoot perimeter required

100-Year Event: 12.9  |foot perimeter required
INSTALL A PUBLIC Type C JAREA 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: 5/1/2012

CALCULATED BY: DLM

DESIGN POINT 4
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Total Flow: Q(5)

Maximum allowable ponding depth at sump:

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

Qi =[(3.0)(P)(d*1.5))/F (Weir Conditions)

Clogging Factor (F) : 2
5-Year Event: foot perimeter required
100-Year Event: foot perimeter required
INSTALL A PUBLIC Type C |AREA INLET TO ACCEPT BOTH 5YR &

100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.
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JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco

JOB NUMBER: 09-100-305-00

DATE: 5/1/2012

CALCULATED BY: DLM

DESIGN POINT 6

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

Maximum allowable ponding depth at sump:

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

Qi =[(3.0)(P)(d*1.5)]/F (Weir Conditions)

Clogging Factor (F) - 2
5-Year Event: 10.2  |foot perimeter required
100-Year Event: 214  |[foot perimeter required
INSTALL A PUBLIC Type C JAREA INLET TO ACCEPT 5YR

DEVELOPED FLOWS AT THIS DESIGN POINT.
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JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes io Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
DATE: 5/1/2012
CALCULATED BY: DLM
DESIGN POINT 7A 100 YEAR FLOW
Q(100) 35 1(100) 85
DEPTH 0.55 Fr| 185 Inlet size ? L{(i)= 18
SPREAD 21.0 L(1)] 295 If Li < L(2) then Qi = 21
CROSS SLOPE 1.9% L2)| 175 If Li > L{2) then Qi = 21
STREET SLOPE 1.8% L(3)| 642 FB= 14
CA(eqv.)= 1.62
5 YEAR FLOW
Q(5) 18 I(5)) 48
DEPTH 0.45 Fr 1.77 Inlet size 7 L(i) = 18
SPREAD 16.3 L(1)] 218 If Li < L(2) then Qi = 15
CROSS SLOPE 1.9% L@2)| 129 If Li > L{2) then Qi = 12
STREET SLOPE 1.8% L(3)| 474 FB= 6
CAfeqv.)= 1.23
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[JOB NAME: _ Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco
JOB NUMBER: 09-100-305-00
DATE: 5/1/2012
CALCULATED BY: DLM
DESIGN POINT 7B 100 YEAR FLOW
Q(100) 14 I(100)] 85
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) 43 If Li > L(2) then Qi = 12
STREET SLOPE 1.8% L3)| 243 FB= 2
CA(eqv.)= 0.18
5 YEAR FLOW
Q(5) 6 I(5) 48
DEPTH 0.28 Fr[ 132 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) 30 If Li > L(2) then Qi = 6
STREET SLOPE 1.8% L) 168 FB= 0
CAleqv.)=] -0.03
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JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco

JOB NUMBER: 09-100-305-00

DATE: 5/1/2012

CALCULATED BY: DLM

DESIGN POINT 8
Total Flow: Qb = 27 cfs
Q(100)= 55 cfs
Maximum allowable ponding depth at sump:
D) = 1.0 (d)
D(100) = 1.0 (dmax)

Qi = [(3.0)(P)(d*1.5))/F (Weir Conditions)

Clogging Factor (F) - 2
5-Year Event: 17.0  [foot perimeter required
100-Year Event: foot perimeter required
INSTALL A PUBLIC Type D |AREA INLET TO ACCEPT 5YR

DEVELOPED FLOWS AT THIS DESIGN POINT.
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JOB NAME: Austin Bluffs Parkway-Segment 3 Barnes to Platinum/Oro Blanco

JOB NUMBER: 09-100-305-00

DATE: 5/1/2012

CALCULATED BY: DLM

DESIGN POINT 8 (Interim)

Total Flow: Qs = 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*.5))/F (Weir Conditions)

Clogging Factor (F) = 2
5-Year Event: mfoot perimeter required
100-Year Event: foot perimeter required
INSTALL A PUBLIC Type D JAREA INLET TO ACCEPT BOTH 5YR

AND 100YR DEVELOPED FLOWS AT THIS DESIGN POINT.
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[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
B SOILS C SOILS
IMPERVIOUS AREA / STREETS DEVELOPED UNDEVELOPED / LANDSCAPING DEVELOPED UNDEVELOPED / LANDSCAPING WEIGHTED WEIGHTED CA
TOTAL
BASIN AREA (AC) | AREA (AC) C(5) | C{100) |AREA (AC)| C(5) | C(160) ] AREA (AC) C(5) C(100) | AREA(AC)] C(5) [ C(100) | AREA (AC) C(5) | c(100) | C(5) [ C(100) | CA(5) {CA(100)
| 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 0.85 117 1.24
J 095 0.95 0.80 0.95 0.00 0.50 0.60 0.00 0.25 0.35 0.00 0.90 0.95 0.00 0.30 045 0.90 0.95 0.86 0.90
K 0.35 0.17 0.0 0.95 0.00 0.50 0.60 0.18 0.25 0.35 0.00 0.90 0.85 0.00 0.30 0.45 0.57 0.64 0.20 0.22
L 396 2.26 0.80 0.95 0.27 0.80 0.85 1.4 0.25 0.35 0.00 0.90 0.85 0.00 0.30 045 0.65 0.72 2.59 285
M 141 0.00 0.80 0.95 1.11 0.35 0.45 0.00 0.25 0.35 0.00 0.90 0.85 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 0.9 085 0.00 0.30 045 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
R © 141 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 0.30 045 0.86 0.91 121 1.29
Q 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
R 0.77 0.77 0.80 0.95 0.00 0.50 0.60 0.00 0.25 0.35 0.00 0.90 0.95 0.00 0.30 045 0.90 0.95 0.69 0.73
s 128.80 2437 | 17.28
T 0.64 0.64 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 8.58 0.61
1] 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 | 1129
08-1 3.25 0.00 0.90 0.95 3.25 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 1.14 1.46
08-2 1.33 0.00 0.90 0.95 1.33 0.35 045 0.00 0.25 0.35 0.00 0.90 0.95 0.00 0.30 0.45 0.35 045 0.47 0.60
0S-3 3.83 0.00 0.90 0.95 3.83 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 1.34 1.72
0S4 1.18 1.05
08-5 3.61 6.71
[ 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 0.30 045 0.34 0.44 335 435
1-8v2 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 fiow rates determined from HEC-HMS model were used to back-calculate CA values to allow equilavent Rational peak flow rates to be determined and routed through the pipe system.
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JOB NAME: Austin Bluffs Parkway-Segment 3 Platinum/Oro Blanco fo Ruby
JOB NUMBER: 09-100-305-00
DATE: 5/26/2012
CALCULATEDBY:  DLM
CHECKED BY: JCH
PRELIMINARY DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY
WEIGHTED OVERLAND STREET / CHANNEL FLOW Te INTENSITY {TOTAL FLOWS
Length Height Tc |Length Slope Velocity Tc JTOTAL| I(5) 1(100}] Q(5) Q(100)
ey CA(S) CA(100) €(3) (ft) (ft)  (min) (ft) (%) (fos)  (min} | (min) | (in/hr) (inthr)| (cfs)  (cfs)
| 1.17 124 0.9 30 1.0 14 1080 3.6% 111 16 144 | 353 | 627 4 8
J 0.8 0.90 0.9 90 40 22 650 2.4% 9.0 12 5.0 510 | 907 4 ]
K 0.20 0.22 09 30 2.0 1.1 410 3.5% 116 0.6 5.0 510 | 9.07 1 2
L 2.59 285 0.25 60 3.0 7.2 310 55% 6.3 0.8 9.0 421 § 758 11 2
150 2.7% 96 0.3
210 2.6% 5.1 0.7
M 0.3 0.50 025 | 100 6.5 8.6 190 11.6% 9.1 0.3 8.9 428 | 761 2 4
N 0.48 0.61 0.25 70 100 | 55 120 25% 93 0.2 6.7 470 § 836 2 5
30 16.7% 128 0.0
210 1.4% 37 0.9
0 0.17 0.18 0.80 30 1.0 14 170 4.7% 10.2 0.3 5.0 510 | 907 1 2
P 121 1.29 050 | 140 5.0 29 820 2.6% 9.4 15 5.0 510 § 907 6 12
Q 0.14 0.18 0.70 50 15 3.7 140 10.7% 10.2 0.2 5.0 510 | 9.07 1 2
80 19% 32 0.4
R 0.69 0.73 0.80 90 3.0 24 440 4.8% 128 0.6 5.0 510 | 9.07 4 7
s 24.37 17.28 025 | 150 | 120 98 1330 9.0% 9.4 24 195 | 305 | 543 74 34
2750 4.0% 6.3 73
T 058 0.61 080 | 100 5.0 2.2 370 24% 9.4 0.7 50 510 | 807 3 6
U 0.15 0.16 0.90 20 0.5 1.2 150 20% 83 03 5.0 540 | 907 1 1
v 6.72 11.29 025 | 10 | 185 [ 90 270 9.6% 83 0.5 143 | 354 | 629 24 m
1000 36% 59 28
500 18% 42 20
08-1 1.14 145 025 | 110 6.0 95 800 8.9% 9.3 14 110 | 395 | 703 4 10
082 0.47 0.60 025 | 110 | 125 | 75 290 4.8% 59 0.8 83 439 | 780 2 s
0S-3 1.34 1.72 025 { 130 | 145 | 82 520 10.6% 8.7 1.0 100 | 410 | 729 5 13
140 3.6% 59 0.4
150 3.3% 5.7 0.4
084 0.79 0.67 5.0 510 | 907 4 5
08-5 3.61 6.71 144 | 353 | 627 13 42
% 3.35 435 025 | 150 | 180 86 785 5.1% 7.1 1.9 104 | 404 | 738 14 31
1-5V2 5.76 7.37 025 | 120 40 17 | 1295 32% 5.6 38 155 | 341 | 606 20 45

* Peak flow rates determined from the HEC-HMS mode! were used to back-calculate CA values to allow equilavent Rational peak flow rates to be determined and routed through the pipe system.
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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 ~ ROUTING SUMMARY
Intensity Flow
:;f‘it%:) Contributing Basins quz’("s')e“t Eg"A'ﬁgg)“t Maxmum | s | wto0) | o) | artoo) Outfall
10 Basin | + Flow-By from DP11 2.86 5.54 17.2 3.25 5.77 9 32 AT-GRADE COMBINATION INLETS @ DP10
11 08-5 + Basin J 4.47 7.61 15.6 3.40 6.04 15 46 IAT-GRADE COMBINATION INLET @ DP11
12 Basin OS-1 + Basin 08-2 1.60 2.06 1.7 3.85 6.84 6 14 OFFSITE BASIN FLOW
13 Basin K 0.20 0.22 50 5.10 9.07 1 2 TYPE C INLET @ DP13
14 DP12 + Basin 0S-3 2.94 3.78 121 3.80 6.75 11 26 TYPE D INLET @ DP14
15 Basin L + Basin M + Basin N 345 3.96 9.9 4.11 7.31 14 29 FES AND 30" RCP
16 Basin O 0.17 0.18 5.0 5.10 9.07 1 2 FES AND 18" RCP
17 Basin P + Flow-By from Basin 0S4 + DP13 2.59 2.56 6.5 476 8.46 12 22 AT-GRADE INLET @ DP19/TURQUOISE FES
18 Basin Q 0.14 0.18 5.0 5.10 9.07 1 2 GRATE INLET @ DP18
19 Basin R + DP17 3.28 3.29 70 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 IAT-GRADE INLETS @ DP21
2 Basin V + Basin S 100-YR Diversion 7.87 5341 195 3.05 5.43 24 290 JULTIMATE FLOW TO CBC
1-22 Basin [-SV1 + Basin -SV2 9.1 11.72 185 34 6.06 31 7 IAREA INLET FOR CBC (INTERIM)
Existing Capacity of 30"/36" RCP 16.50 155 341 6.06 0 100 DESIGNED INLET AT CBC (INTERIM)
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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 I5) I(100) as | oo |
CA(5) CA(100) Tc Pipe Size

15 Inlet 10A Interception 1.85 2.39 17.2 3.25 5.77 6 14 24" RCP
168 Inlet 10B Interception 0.80 1.61 17.2 3.25 5.77 3 9 24"RCP
16b Pipe 15 + Pipe 16a 265 4.00 17.3 324 5.76 9 23 30" RCP
17a Inlet 10C Interception 0.16 1.04 17.2 325 5.77 1 6 18" RCP
17b Pipe 17a + Inlet 10D Interception 0.16 1.46 17.2 325 5.77 1 8 24" RCP
18 Pipe 16b + Pipe 17b 281 5.46 174 323 5.74 9 3 30" RCP
19 Inlet 11 Interception 278 331 15.6 340 6.04 9 20 24" RCP
20 Pipe 19 2.78 3.31 18.7 339 6.03 ] 20 24" RCP
21 DP15 345 3.96 9.9 4.11 7.31 14 29 30" RCP
22 DP16 017 0.18 5.0 5.10 9.07 1 2 18" RCP
23 Pipe 21 + Pipe 22 3.62 4.14 9.9 4.11 731 15 30 30"RCP
24 Pipe 20 + Pipe 23 6.40 7.45 16.1 3.35 5.6 21 4 30" RCP
25 DP18 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 70 464 8.24 10 15 24"RCP
28 Pipe 27 212 1.82 7.0 464 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
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JOB NAME: Austin Biuffs 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 | Bqulvalent | EiMaximum I5) 1(100) as) | amoo) |
CA(5) CA(100) Tc Pipe Size
30 1/2 of Infet 19 Bypass + 10 cfs Turquoise North Ditch Flow 349 2.38 155 341 6.06 12 14 30" x 19" RCP
3 Stub for Future 5-YR System (Basin S 5-yr Flow) 24.37 13.70 155 34 6.06 83 83 42"RCP
32 112 of Inlet 19 Bypass + 10 cfs Turquoise South Ditch Flow 349 2.38 16.5 341 6.06 12 14 30" x 18" RCP
33 Pipe 30 + Pipe 31 + Pipe 32 31.34 18.45 155 341 6.06 107 112 48" RCP
34 Pipe 29 + Pipe 33 40.00 2791 16.9 328 5.83 131 163 48" RCP
35 DP20 0.15 0.1 5.0 5.0 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
7 Inlet 21A Interception 0.45 0.43 5.0 5.10 9.07 2 4 18" RCP
38 Pipe 37 + Inlet21B 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 787 53.41 19.5 3.05 543 24 290 5'x8'C8C
40-1 DPI22 (MATCH CAP.) 17.60 155 6.06 107 5'x8'CBC
40-FA" 40| At 17.5 Minutes 17.60 175 573 101 5'x8'CBC
40-1-B 40-1-A + Pipe 39 18.23 175 5.73 104 5'x8'CBC
404-C** 40-1-B + Pipe 36 (wio 5yr stub) 33.08 175 5.73 189 5'x8'CBC
40-1-D* 40-1-C + Pipe 18 3853 177 5.9 219 5'x8'CBC
41 DP13 0.20 0.22 50 5.10 9.07 1 2 16" DIP

*Time of concentration reduced to 15.5 minutes to account for routing through proposed storm sewer system between Turquoise and Ruby.
**Interim flows utilized for the Platinum CBC Interim 100-Yr HEC-RAS model. Tc for 40-I-A was increased to 17.5 min to represent surface flow in the interim condition.
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Worksheat Protected

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

Project: Austin Bluffs Parkway
Infet ID: Tnlet DP 10A - Denver Triple Tﬁne 16 Combination Inlet

Design Flow = Gutter Flow + Carry-over Flow

‘UVFFRLAND 1' SIDE | lDVERLAND | |
LOW STREET l FLOW

«—GUTTER FLOW PLUS CARRY-DVER FLOW =— -— GUTTER FLOV Show Details l
INCET INCET

172 OF STREET

esign Flow: il akea enmi ough other me : Minor Storm Majar Storm b
{local paak flow for 1/2 ol streat, plus flow b ing up ‘a=[ 88| 308 Jcfs FILL IN THIS SECTION
* If you entered a value here, skip the rest of this shest and Eroceed 1o sheet O—Alow} OR...
Informatian: (Enler dafa in B FILL IN THE
Subcatchment Area = Acres FSECTIONS BELOW.
Percent Imparviousness = % <
NRCS Soil Type = A,B,C,orD

Site Type: Slope (ftAt)  Length (it
@ ste s Urban Overland Flow =,
O site is Non-Urban Gutter Flow =

(" Halntall Infolmatiah: teraty | IRl = Gy T Py 7Lz # Te] * Gy inor Storm ajor Siomm
Dasign Storm Return Period, T, =| years
Retum Period One-Hour Precipitalion, Py =; inches
Cy=
Cy=
Cy=
User-Delined Storm Runoff Coellicient (leave this blank to accept a cakulated value), C =
User-Delined 5-yr. Runol! Coeflicient (leave this blank to accept a calculated value), Cs =|
Bypass (Canry-Over) Flow from upstream Subcatchments, Q, =| cfs
Tota Deskgn PeokPow, @ [ 30— 325 Jes

DP 10A type 16 inlet.ds, Q-Peak 10/18/2012, 9:00 AM
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Project:
Inlet ID:

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Austin Bluffs Parkway

inlet DP 10A - Denver Triple Type 16 Combination Iniet

Tarex
S

BAcx

H

Street
Crown

Maximurmn 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 Gurb Face to Street Crown
Gutter Depression

Gutter Width

Street Transverse Slope

|IStreet Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section

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)

Max. Allowable Gutter Capacity Based on Minimum of Q; or @,

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow glven on sheet 'Q-Peak’

Toe=] 00 |n
Seack = ft. vert. / ft. horiz
Naack = 0.020

Heurg = 8.00 inches
Teaown=|  40.0 [t
= 1.30 inches

ft
ft. vert. / &, horiz
ft. vert. / ft. horiz

NstReer =

Minor Storm  Major Storm
Tuax = 13.4 19.4 |t
duax = 6.0 8.0 [|inches

U check = yas

Minor Storm  Major Storm
Quow=f 161 | 322 |eis

DP 10A type 16 inlet.xls, Q-Allow

10/18/2012, 9:01 AM
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| INLET ON A CONTINUOUS GRADE |
Project: Austin Bluffs Parkway
Intet 1D: Intet DP 10A - Denver Triple Type 16 Combination Inlet
f—Lo (C)——

MINOR MAJOR
Type =| Denver No. 16 Combination
to i gutter depression ‘a’ irom '‘Q-Alow) oo = 20 nches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3
iLength of a Single Unit Indet (Grate or Curb Opening) Lo= 3.00 n
idth of a Unit Grate (cannot be greater than W from Q-Allow} W, = 1.73 n
agging Factor for a Single Unit Grate (typical min. value = 0.5) CrG = 0.50 0.50
{Ckagging Factor for a Singla Unit Curb Opening (typical min, value = 0.1) CrC = 0.10 0.10
S jics: eximum all n sheet '0-A MINOR MAJOR
esign Discharge for Half of Street (from Sheet Q-Peak) = 9.0 32.0 cls
PWater Spread Width T= 103 17.2 it
{Water Depth at Flowline (outside of local depression) d =] 49 73 inches
IWater Depth at Street Crown {or at Tyug) depown =| 0.0 0.0 inches
Ratio of Gutter Flow to Design Flow E,= 0.517 0.321
Discharge oulside the Gutter Seclion W, caried in Section T, Q= 43 21.7 cts
Discharge within the Gutter Section W Q,= 4.7 10.3 cfs
Discharge Behind the Curb Face Qanck = 0.0 0.0 cls
Flow Area within the Gulter Section W Ay = 1.64 4.37 sq it
Valocity within the Guiter Section W Vi =| 55 73 tps
(Water Depth for Design Condition dln&u, = 69 93 nches
[Grate Analvsis (Calculated) MINOR MAJOR
[Total Length of Infet Grate Opening L= 9.00 | 9.00 tt
Ralio of Grate Flow to Design Flow Eocane = 0.472 l 0.288
r.Under No-Clogging Condition MINOR MAJOR
Minimum Velocity Where Grate Splash-Over Begins Vo= 3.09 3.09 ips
linterception Rate of Frontal Flow R = 0.78 0.62
linterception Rate of Side Flow R, =] 0.59 0.46
lInterception Capacity Q= 6.1 16.1 (3
[Under Clogging Condition MINOR MAJOR
iClogging Coefficient for Multiple-unit Grate Inlet GrateCoef =| 1.75 1.75
{Clogging Factor for Mulliple-unit Grate Infet GrateClog = 0.29 0.28
rE"aclive (unclogged) Length af Mustiple-unit Grate Inlet L= 6.38 6.38 it
Mirimum Velocity Where Grate Splash-Over Begins Vo= 281 281 ips
Interception Rate of Fronial Flow Ry = 0.76 0.59
interception Rate of Side Flow R, = 0.39 0,28
Actual Interception Capacity Q,= 5.1 1.7 is
ICarry-Over Flow = Q,-Q, (to ba applied to curb opening or next dis inlet) Qy, = 3.9 203 is
it or S =1 Opening Analysis (Cak ) MINOR MAJOR
Equivalent Slopa S, (based on grate carry-over) S, = 0.100 0.073 it
Required Length Ly to Have 100% Interception L= 12.20 32.56 ft
Under No-Clogging Condition MINOR MAJOR
flective Length of Curb Opening or Sotted Inlet {minimum of L, Ly} L=| 9.00 9.00 ft
nterception Capacily Qs 1.1 29 cls
Under Clogging Condition MINOR MAJOR
gging Coeflicient CurbCoel = 1.00 1.00
logging Factor for Multiple-unit Curb Opering or Skotted Irlet CuhClog =| 0.06 0.06
Effective (Unclogged) Length Lo 8.70 8.70 n
iActual interception Capacity Q, =| 0.9 2.1 cts
Carry-Over Flow = QuanareyQs Q, =| 3.0 18.2 cls
e
MINOR MAJOR
‘otal Inlet Interception Capaclty Q= 6.0 13.8 cls
‘otal Inlet Cany-Over Flow (flow bypassing Inlet) =| 3.0 18.2 cls
=Q,Q, = C%= 67 43 %
DP 10A type 16 inlet.xs, Inlet On Grade 10/18/2012, 8:01 AM
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Warksheet Protected

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

Project: Austin Bluffs Parkway
Inlet ID: Tnlet DP 108 - Denver TﬂE!e E 16 Comblnation Inlet
Design Flow = Gutter Flow + Carry-over Flow

OVERLAND SIDE OVERLAND
FLOW l STREET l l FLOV
«—GUTTER FLOW PLUS CARRY-OVER FLOW <— «— GUTTER FLOW Show Details I
INLET INLET
1/2 OF STREET
— e — — —— e s e cam—e e—

Dasign FI LE z Wiinor Slom __ Major Storm e
(local peak flow for 1/2 ol streat, phus flow bypassing up ‘a=[_30 [ 182 Jcfs FILL IN THIS SECTION
* If you entered a value hera, skip the rast of this sheet and proceed to sheet Q-Allow} 1OR....
raphic Information: r n cals): FILL IN THE
Subcatchment Area = Acres FSECTIONS BELOW,
Percent Imperviousnass = % St
NRCS Soil Type = A,B,C,0r D
Site Type: Slope (fUft) Length (1t)
ks i e——
O sie ks Non-Urban Gutter Flow =
[~ Tamniall Information: fioraty 1 (neivin] = G; " P17 1Ga ¥ 1.7° s Winor Slom _ Mapr storm ||
Design Storm Retumn Period, T, =| years
Retum Period One-Hour Precipilation, P, =| inches
Cy =
C; =
Cy=
User-Defined Storm Runoll Coeflicient (lzave this blank to accept a calcuated value), C =
User-Delined 5-yr. Runotf Coellicient leave this blank to accept a cakculated vala), Cs =
Bypass (Cany-Over) Flow from upstream Subcatchments, Q, = cls
Total Design Peak Flow, 0 <[ 30| 187 Jets

DP 10B type 16 injet.ds, Q-Peak 10/18/2012, 9:02 AM
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DP 10B type 16 inlet.xls, Q-Allow

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 10B - Denver Triple Type 16 Combination Inlet
Tﬂﬁk T, Tqu TCROWN
BAck
Street
Crown
Heure d
a
Maximum Allowable Width for Spread Behind Curb Toack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = ft. vert. / it. horiz
Manning's Roughness Behind Curb Npack = 0.020
Height of Curb at Gutter Flow Line Heure = 8.00 inches
Distance from Curb Face to Street Grown Terown = 38.5 ft
Gutter Depression =| 1.33 inches
Gutter Width W= ft
Street Transverse Slope Sy =| ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition o ft. vert. / ft. horiz
Manning's Roughness for Street Section NsTREET =
Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm Tuax = 13.9 20.0 |fl
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm duax = 6.0 120 |inches
Allow Flow Depth at Street Crown (leave blank tor no) U Ll check = yes

Minor Storm  Major Storm
Max. Allowable Gutter Capacity Based on Minimum of Qy or @ Quiow =r_1?.6—|—]mcls
Minor storm max, allowable capacity GOOD - greater than flow given on sheet ‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on shest 'Q-Peak’

10/18/2012, 9:02 AM
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I INLET ON A CONTINUOUS GRADE
Project: Austin Blutfs Parkway
Inlet 1D: Inlet DP 10B - Denver Triple Tme 16 Combination Inlet
Lo (C)—r

MINOR MAJOR
Type = Denver No. 16 Combinalion
| to conti gutter depression ‘a’ from ‘Q-Alow) Aoca ® 20 inches
otal Number of Unils in the Inlet (Grate or Curb Opening) No = 3
ength of a Singte Unit Inlet (Grale or Cusb Opening) [ 3.00 it
idth of a Unit Grate (cannol be greater than W from Q-Alow) Wom 1.73 ft
ngging Factor for a Single Unit Grate (typical min. value = 0.5) CGe= 0.50 0.50
ogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC af 0.10 0.10
pat Hydraulics: O lmum aliowabls (rom shest 'Q-Allow MINOR MAJOR
Deslgn Discharge for Half of Street (from Sheet Q-Paak) = 3.0 18.2 !cls
Waler Spread Width T 6.3 138 In
[Water Dapth al Flowline {(oulside ol local depression) d e 3.4 6.0 inches
[Water Depth at Street Grown for at Tyy) derown =! 0.0 0.0 inches.
[Ralio of Gutter Flow to Design Flow E,= 0.759 0.400
Discharge oulside the Gutier Seclion W, carried in Section T, Q, = 0.7 109 cls
Discharge within the Gutter Section W Q, = 23 73 cts
Discharge Behind the Curb Face Qpucx =| 0.0 0.0 cis
Flow Area within the Gutter Section W Ay = 0.66 277 sq It
Velocity within the Gutter Sectian W Vi = 45 6.6 fps
kﬂlalel Depth for Design Condition duoca = 54 8.0 inches
MINOR MAJOR
{Total Length of Inlet Grate Opening L= 9.00 9.00 |
{Ralio of Grate Flow to Design Flow Eoanate = 0.706 0361 |
Under No-Clogging Condition MINOR MAJOR
[Minimum Velocity Where Grate Splash-Over Begins V, = 3.09 3.09 ips
Interception Rate of Frontal Flow Ry = 0.87 0.69
Interception Rate of Side Flow R, =| 0.66 0.50
Interception Capacity Q= 24 103 cts
|{Under Clogging Condltion MINOR MAJOR
iCiogging Coefficient for Multiple-unit Grate Inlet GrateCoef =| 1.78 1.75
ICingging Factor for Muttiple-unit Grate Inlel GrateClog =| 0.29 0.28
[Etfective {unclogged) Length of Muitiple-unit Grate Iniet L, =] 6.38 6.38 ul
Minimum Velocity Where Grate Splash-Over Begins Vo= 281 2.81 fps
Rate of Fronial Flow Ry= 0.84 0.66
Interception Rate of Side Flow R, =] 0.46 0.31
Actual Interception Capacity Q,= 2.2 79 cls.
[Carry-Over Flow = Q,-Q, (to be appliad to curb opening or nexi d/s inlet} Qy = 0.8 10.3 cls
urh or Slotted inke! ng ks (Calculs MINOR MAJOR
Equivalent Slope S, (based on grate carry-over) S, = 0.133 0,083 |nm
Required Length Ly to Have 100% Inierception Ly= 4.79 21.79 lll
Inder No-Clogging Condition MINOR MAJOR
tective Length of Curb Opening or Slotted Infet (minimum of L, Ly) L al 4.79 9.00 ft
interception Capacity Q = 0.4 18 cis
Under Clogging Condition MINOR MAJOR
ing Coelficient CurbCoef = 1.00 1.00
ing Factor for Mutiple-unit Curb Opening ar Slotted inlet CurbClog = 0.06 0.06
Ly= 8.70 8.70 it
Q,= 04 1.4 cls
= 0.4 8.9 cls
MINOR MAJOR
= 26 93 cis
Q =| 0.4 B9 cis
C%= 86 51 %

DP 10B type 16 inlet.ds, Inlet On Grade

10/18/2012, 9:03 AM
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Worksheet Protected

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

Project:
Inlet ID:

Austin Bluffs Parkway
Inlet DP 10C - Denver Triple Type 16 Combination Inlet

Design Flow = Gutter Flow + Camry-over Flow

ey | | e ]

«—GUTTER FLOW PLUS CARRY-OVER FLOW «— «— GUTTER FLOW Show Details I
INLET INLET

172 OF STREET
- cmmmen

akre: = H ds: Minor Storm Major Storm
{local peak tiow for 1/2 of strast, plus tlow bypassing upstream subcatchmeris): '‘Q xcfs
* if you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)

=
FILL IN THIS SECTION

eogra| makan: er ain cels)l

Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A,8,C,orD

Sile Type: Slope (fuft)  Length (it)
® ste ks urban Ovedand Flow =
O site is Non-Urban Guter Flow =

=G Pil(Cas 11" G Winor Slorm__ Mapr Slorm |
Design Storm Retun Period, T, » years

Retumn Period One-Hour Precipitalion, P, = inches

C =

C;=

Cy=

User-Detined Storm Runofi Coeflicient (leave this blank to accept a cakcutated valss), C =
User-Delined §-yr. Runoll Coeflicient (laave this blank to accept a calculated value), Cs =|
Bypass (Carry-Over) Flow from upstream Subcatchments, Q,, = cls

Totel Design Pesk Flow, =04 T 88 Jets

[FILL IN THE
[SECTIONS BELOW.

-

DP 10C type 16 inlet.ds, Q-Peak

10/18/2012, 8:04 AM
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criterla for Maximum Allowable Flow Depth and Spread)

Project: Austin Bluffs Parkway
Intet ID: Inlet DP 10C - Denver Triple Type 16 Combination inlet
TBACK Tl: ROWN

~ T, Tuax
BAck

Straet
rown

Maximum Allowable Width for Spread Behind Curb Taack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack = ft. vert. / ft. horiz
Manning's Roughness Behind Curb Npack = 0.020
Height of Curb at Gutter Flow Line Heuns =/ 8.00 inches
Distance from Curb Face to Street Crown Tcaown = 38.5 ft
Gutter Depression a= 1.28 inches
Gutter Width W= ft
Street Transverse Slope Sx = fi. vert. / ft. horiz
Street Longitudinal Slope - Enter O for sump condition So= ft. vert. / ft. horiz
Manning's Roughness for Street Section Nsyreer ©

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm Tanx = 13.1 18.8 |fl
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dyax = 6.0 8.0 |inches
Allow Flow Depth at Street Crown (leave blank for no) -y L] check = yes

Minor Storm Major Storm

Max. Allowable Gutter Capacity Based on Minimum of Q; or Q, Quew=| 158 | 314  Jets
Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max, allowable capacity GOOD - greater than flow given on sheet "Q-Peak’

DP 10C type 16 inlet.xls, Q-Allow 10/18/2012, 9:04 AM
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| INLET ON A CONTINUOUS GRADE |
Project: Austin Blutfs Parkway
Inlet ID: Intet DP 10C - Denver Triple Type 16 Combination Inlet
f——Lo (C)——

H-Curb

MINOR MAJOR
Type = Derwer No. 16 Combination
| to i gutter ion ‘a’ from 'Q-Alow) doca = 20 nches
olal Number of Units in the Inlet (Grate or Curb Opening) No = 3
iLength of a Single Unit Inlet (Grate or Curb Opening) L= 3.00 n
idth of a Unil Grate (cannot be greater than W from Q-Allow) Wo= 1.73 i
logging Faclor for a Single Unit Grale (typical min. value = 0.5) GG = 0.50 0.50
[Clogging Factor for a Single Unit Curb Opening (typical min, valuse » 0,1) GCrC =| 0,10 0.10
(Street Hydraukcs: OK - Q < maximum aliowable from sheel 'Q-Allow MINOR MAJOR
Design Discharge for Half of Streel (from Sheet Q-Peak) =| 0.4 8.8 cls
(Water Spread Width T= 1.8 10.0 it
(Water Deplh at Flowéine {outside of kacal depression) d= 1.8 49 linches
[Water Depth at Street Crown (or at Tyuy) derown =| 0.0 0.0 inches
Rato of Gutter Flow to Design Flow Eom 1.001 0.526
IDischarge outside the Guiter Section W, carried in Section T, Q, »| 0.0 4.2 cls
Discharge within the Gulter Seclion W Q, =| 0.4 47 cfs
Discharge Behind the Curb Face Qpack =| 0.0 0.0 cfs
Flow Area within the Guiter Seclion W Ay =| 0.13 1.62 sq ft
Palocity within the Gutter Section W Vw = 3.1 55 fps
" BWater Depth for Dasign Condition dioon = 38 6.9 inches
[arate Anasis (Calcuiated) - MINOR MAJOR
{Total Length of Inlet Grate Opening L= 9.00 9.00 f
{Ratio of Grate Flow to Design Flow Eocnate =| 0.998 0.479
{Under No-Clogging Condition MINOR MAJOR
IMirimum Velacity Where Grate Splash-Over Begins Vo = 3.09 3.08 =3
lInterception Rate of Frontal Flow Ry =| 1.00 0.78
|Interception Rate of Side Flow R, =| 0.80 0.59
{interception Gapacity Q= 04 6.1 cls.
Under Clogging Condition MINOR MAJOR
{Clogging Coeflicient for Multipla-unit Grate Inlet GrateCoef = 1.75 1.75
1Cingging Factor for Multiple-unit Grate Iniet GrateClog = 0.29 0.29
|[Effective (unclogged) Length of Multiple-unit Grate Infet lo= 6.38 6.38 f
Minimum Velocity Where Grate Splash-Over Begins Vo= 281 2.81 fps
Interception Rate of Fronlal Flow Ry =| 097 0.76
Irterception Rate of Side Flow R, =| 0.65 0.40
|Actual Interceplion Capaclty Q, = 0.4 5.1 cfs
[Carry-Over Flow = Q,-Q, (to ba applied o curb opening or next d’s inlet} Q= 0.0 3.8 cis
it o niel Op g Anah =] MINOR MAJOR
Equivalert Slope S, (based on grate cany-over) S, =| 0.167 0.102 it
Required Length Ly to Have 100% Interception Ly= 0.48 11.98 ft
Under No-Clogging Condition MINOR MAJOR
factive Length of Curb Opening or Slotted Inlst (minimum of L, Ly) L= 0.48 I 9.00 it
Intarception Capacity Q, =| 0.1 l 1.1 cls
nder Clogging Condltion MINOR MAJOR
Jogging Coellicient CubCoel = 1.00 1.00
gging Factor for Multiple-unit Curb Opening or Slotted Inlet CubClog = 0.06 0.0
ffective (Unclogged) Length Le= 8.70 8.70 0
[Actual Interception Capacity Q, = 0.1 09 cis
iCarry-Over Flow = Qygrare-Qa Q, = 0.0 29 cis
ﬁumﬁm . MINOR MAJOR
‘otal Inlet Interception Capaclty Q= 0.5 6.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 29 ts
apture Percentage = Q,/Q, = C% =| 100 67 £
DP 10C type 16 inlet.xs, Inlet On Grade 10/18/2012, 9:04 AM
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Worksheat Protecied

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

Project: Austin Bluffs Parkway
Intet ID: Tnlet DP 10D - Denver Triple 1&5 16 Combination Inlet

Design Flow = Guiter Fiow + Carry-over Flow

lnv[m_nnn SIDE OVERLAND
FLOW lr l STREET l l FLOW
[E==] <—GUTTER FLOW PLUS CARRY-OVER FLOV <— «— GUTTER FLDW Show Details |
INLET INLET

1/2 OF STREET

n F W ake: elermii ough olhar 3 Mimr?lorm M. 'r?.'i-lorm <o
(local paak flow for 1/2 of street, phus flow bypassing up h ‘a =:!- FILL IN THIS SECTION
* If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow) OR....
EEEraEE'E Tnlormalion: [Erler d&a " 1 Bl Cola]: ILL IN THE
Subcatchment Area = Acres ECTIONS BELOW.
Percent Imparviousness = % <=
NRCS Soil Type =| A,B,C,orD
Site Typa: Slops (ftAt]  Length {(t
@ site Is Wrban Overand Flow =
[ Hailnfallnlofmatoh: THEraly T (METe] =Gy Prill2t Te1 " Lo WinorSlorm  Maprstorm |
Design Storm Retun Period, T, =| years
Retum Period One-Houwr Precipitalion, P =| linches
Cy=
Cas
C; =]
User-Detined Storm Runoli Coeflicient (leave this bldnk to accept a calculated value), C =|
User-Defined 5-yr. Runof! Coellicient (leave this blank to accept a calculated valua), Cs =|
Bypass (Canry-Over) Flow from upstream Subcatchments, Q, =| cls
Total Design Peak Flow,Q=[ 00 | cts

DP 10D type 16 inlet.ds, Q-Peak 10/18/2012, 9:05 AM
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Project:
Inlet iD:

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

(-Based on Regulated Criterla for Maximum Allowable Flow Depth and Spread)

Austin Bluffs Parkway

Inlet DP 10D - Denver Triple Type 16 Combination Inlet

TBA{.K
BALK
Street
Crown
HCIJRB d
Maximum Allowable Width for Spread Behind Curb Taack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack = ft. vert. / ft. hariz
Manning's Roughness Behind Curb Naack = 0.020
Height of Curb at Gutter Flow Line Heura <] inches
Distance from Curb Face to Street Crown Terown = ft
Gutter Depression a= inches
Gutter Width W= ft
Street Transverse Slope Sx = ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition So= ft. vert. / ft. horiz
Manning's Roughness for Street Section NsTREET =
Minor Storm  Major Storm
Max. Allowable Water Spread tor Minor & Major Storm Tunx = 11.0 15.6 ft
Max. Allowable Depth at Gulter Flow Line for Minor & Major Storm Ohax = 6.0 8.0 inches
Allow Flow Depth at Street Crown (leave blank for no) L L check = yes
Minor Storm Major Storm
Quow=[ 128 | 249 Jcts

inor storm max. allowable capacity GOOD - greater than flow given on sheet "Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Max. Allowable Gutter Capacity Based on Minimum of Q; or Q,
|M

DP 10D type 16 inlet.xls, Q-Allow
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[ INLET ON A CONTINUOUS GRADE
Project: Austin Bluffs Parkway
Intet ID: Inlet DP 10D - Denver Triple Type 16 Combination Inlet
Lo (C)—

MINOR MAJOR
Type a| Denver No. 16 Combination
to i gulter ion ‘a’ fram ‘Q-Allow’) Aock =) 20 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3
ILength of a Singte Unit Inlet (Grate or Curb Opening} L= 3.00 n
lidth of a Unit Grate (cannot be greater than W from Q-Allow) W, = 1.73 ft
logging Factor for a Single Unit Grate {typical min. valuse = 0.5) CrG = 0.50 0.50
gging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC = 0,10 0.10
ilics: QK - Q < maximum aliowabla from sheet ‘Q-Allow" MINOR MAJOR
|[Design Discharge for Half of Street (from Sheet Q-Peak) E 0.0 29 cts
PWater Spread Width T = 0.4 5.0 it
\Water Depth at Flowline {outside of local depression) d= 0.4 33 inchas
[Water Depth at Street Crown (or at Tywy) derown = 0.0 0.0 inches
Ratio of Gutter Flow o Design Flow E, = 1.032 0.822
[Discharge outside the Gutter Section W, carried in Section T, Q, =) 0.0 0.5 cfs
Dischasge within the Gutler Section W Q, = 0.0 24 cis
Discharge Behind the Curb Face Qanck = 0.0 0.0 cls
Flow Area within the Gulter SectionW Ay =| 0.01 0.56 sq ft
Velocity within the Gutter Section W V= 13 52 fps
'Water Depth lor Design Conditian dioca = 2.4 53 inches
[Grate Analysis (Calculaed) MINOR MAJOR
Total Length of Inlet Grate Opening L= 9.00 9.00 it
Ratio of Grate Flow to Design Flow Eoqnate =i 1.407 0.768
Under No-Clogging Conditlon MINOR MAJOR
Minimum Velocity Where Grate Splash-Over Begins Vo= 3.09 3.09 fps
Interception Rate of Frontal Flow Ry x| 1.00 0.81
Interception Rate of Side Flow R, = 0.96 0.67
Interception Capacity Q= 0.0 2.3 cts
Under Clogging Condition MINOR MAJOR
logging Coefficiant for Multiple-unit Grate Inlet GrateCoef =| 1.75 1.75
logging Factor for Muttiple-unit Grate Inlet GrateClog =| 0.29 0.28
Etfeclive (unclogged) Length of Muttiple-unit Grate Inlet L. =] 6.38 6,38 ft
IMinimum Velocity Where Grate Splash-Over Begins V, =] 281 281 fps
1 ption Rate of Frontal Flow R = 1.00 0.79
linterception Rate of Side Flow R, =| 0.91 0.48
|Actual interception Capacity Q,= 0.0 2.1 cls
|Carry-Over Flow = Q,-Q, {to ba appiied to curb apening or next d/s inlat) Qy =| 0.0 0.8 cis
G o jed g Analysks (Cak MINOR MAJOR
Equivalent Slope S, (based on grate canry-over) Sy = 0.167 0.143 IM(
Required Length Ly lo Have 100% Interception Li= 0.00 4.76 Ill
Under No-Clogging Condition MINOR MAJOR
Effective Length of Curb Opening or Slotted Inlet {(minimum of L, Ly) L= 0.00 4.76 ft
Interception Capacity Q= 0.0 0.4 els
Under Clogging Condition MINOR MAJOR
IClogging Coeflicient CurbCoef =| 1.00 1.00
Clogging Faclor for Multiple-unit Curb Opening or Slotted Inlet CubClog = 0.06 0.06
|Etfective (Unclogged) Length L= 8.70 8.70 f
|Actual Interception Capacity Q,=| 0.0 0.4 cis
ICamry-Over Flow = ow‘m-o. = 0.0 0.5 cls
s ummary MINOR MAJOR
Total Inlet Intercepllon Capacity Q= 0.0 24 cfs
Total Inlet Canry-Over Flow (flow bypassing Inlet) Qp = 0.0 05 cts
|ICapture Percentage = Q,/Q, = C% =| 100 84 %

DP 10D type 16 inlet.ds, Inlet On Grade
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Warksheet Protected

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

Project: Austin Blufis Parkway
Inlet ID: BGeslgn Polnt 11 - Denver Triple Type 16 Combinatlon Inlet

Deslign Flow = Gutter Flow + Carry-over Flow

DOVERLAND SIBE OVERLAND
l FLOV l' l STREET l “ FLOW l ||
<—GUTTER FLOW PLUS CARRY-OVER FLOW «—— =] < GUTTER FLOV Show Delails I
INLET INLET
1/2 OF STREET
e e—— meems  — — e coean  e— e o—
esign Flow: i afre: CLal ugh olher mel 3 Minor Storm Major Storm <~
(local paak flow for 1/2 ol street, phs flow i : ‘=[50 ] 360 Jeta FILL IN THIS SECTION
* If you entered a value here, skip the rest of this sheet and proceed to sheet Q-ABow) 1OR....
raj nformation: er dala in calis): FILL IN THE
Subcalchment Area = Acres ECTIONS BELOW.
Percent Imperviousness = % rf—-
NRCS Soil Type = A,B,C,orD
Site Type: Slope (ftft)  Langth (t)
@ See ks Wrban Overand Flow =|
O ske ks Non-Urban Gutter Flow =
=G P (Cer o1 Gy Winor Storm_ WaprStorm |
Design Storm Retum Period, T, =| years
Return Period One-Hour Precipitation, P, =| inches
C, =
C; =]
Cy=

User-Datined Storm Runoft Coeflicient (leave this blank to accept a calculated value), G =
User-Defined 5-yr. Runott Coelli