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This Preliminary Storm Water Report [Report] is prepared on behalf of BCC, LLC, the developer
of the proposed Boulder Creek Commons Subdivision. The purpose of this report is to address
the City of Boulder’s [City] requirements for a “Preliminary Storm Water Report and Plan” as
outlined in Chapter 7 “Storm Water Design”, “Design and Construction Standards” [1]. This Report
documents the existing drainage conditions present at the site and provides an analysis of the
drainage conditions, storm infrastructure, detention pond facility and water quality measures
proposed for the Boulder Creek Commons Subdivision development. In addition to addressing
the City’s general requirements, this Report discusses existing storm drainage issues that occur on

and adjacent to the project site as identified by City Staff and reported by neighbors.

The proposed Boulder Creek Commons Subdivision project site is located in the a Southeast
quarter of Section 4, Township 1 South, Range 70 West of the 6th P.M., County of Boulder, State of
Colorado. The property is located north of the intersection of S. Boulder Road and 55t Street.
Keewaydin Meadows Subdivision (single-family residential) abuts the property to the west, East
Boulder Recreation and Senior Center and surrounding East Boulder Community Park to the north,
City of Boulder Open Space to the east, and two single-family homes in unincorporated Boulder
County to the south. The home west of 55t Street is located on the Bodam Property. The home to
the east is located on the Kent Property. Greenbelt Meadows Subdivision (single-family residential)

is located to the south of these two homes.

Of the 22.17-acre property, 19.44-acres are located west of 55t Street and are commonly referred
to as the West Parcel. The East Parcel is the remaining 2.73-acres that are located east of 55t
Street. The Property is in agricultural use and supports livestock grazing for primarily horses. The
West Parcel is improved with a gravel access drive from 55t Street, out buildings, corral fencing

and light poles. The East Parcel is unimproved and designated for environmental preservation.

As shown on the “Existing Storm Water Plan” included in the back pocket of this report, the existing
site topography on the West Parcel is at a lower elevation than the developed properties the north
(East Boulder Recreation Center and Park), west (Keewaydin Meadows Subdivision), south (Bodam

Property) and the adjacent 55t Street. The Property generally slopes downward from the
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southeast property corner at 55t Street to the northwest corner of the property north of Kewanee

Drive. The terrain has an average 0.9% grade across the West Parcel.

On the East Parcel, the existing site topography is at a lower elevation than 55t Street, but is at a
similar elevation as the unimproved City of Boulder Open Space to the east and the modest single-
family home located to the south. This portion of the Property generally slopes downward from the
southwest property corner at 55t Street to the north and east property lines. The terrain is

relatively flat.

[rrigation ditches and laterals are located on and adjacent to the Property. Dry Creek Ditch No. 2
flows across the site from the southwest property corner to the northwest property corner and
parallels the west property line. Dry Creek Ditch No. 2 will be piped within the property as part of
the Boulder Creek Commons development. The Bodam Lateral straddles the south property line on
the West Parcel. This lateral supplies irrigation water from Dry Creek Ditch No. 2 to the Bodam and
Boulder Creek Commons properties. The Howard-Superphostical Ditch is a lateral from the
Howard Ditch. The Howard-Superphostical Ditch bisects the East Parcel, crosses the northeast and

northwest corners of the West Parcel.

USDA Natural Resources Conservation Services classified the soils on the property as
predominantly Niwot Soils with a Group C hydrological soil rating [2]. Group C soils are
characterized by slow infiltration rates when saturated. The existing pasture vegetation is sparse

and dominated by noxious weeds.

Wetlands have formed within and adjacent to Dry Creek Ditch No. 2 and the Howard-
Superphostical Ditch. Additional wetland areas have formed down gradient from Dry Creek Ditch
No. 2, the Bodam Lateral and adjacent to the Howard-Superphostical Ditch. The locations and
extents of the wetland areas are shown on the “Existing Storm Water Plan”. Refer to the Wetlands

Impact section of this report for a detailed discussion of the existing wetlands.

The groundwater is shallow within this area of the South Boulder Creek watershed. The seasonal

high ground water occurs in May and June and ground water surface elevations can be within 2 to 3
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feet of the ground surface. Refer to the Ground Water section of this report for a detailed

discussion of the existing ground water conditions on the site.

Portions of the property are impacted by flood plains. Zone AE 100-year flood plains are located on
the west side of the West Parcel on the east side of the East Parcel. The flood plain on the West
Parcel generally follows the Dry Creek Ditch No. 2 corridor. The South Boulder Creek Conveyance
Zone crosses the north property line on the East Parcel. A High Hazard Zone is defined along the
Dry Creek Ditch No. 2 corridor. Zone X 500-year flood plains impact both the East and West Parcel.
The flood plain extents are shown on the “Existing Storm Water Plan”. Refer to the Flood Plain

Mitigation section of this report for a detailed discussion of the existing flood plains on the site.

The area surrounding and including the project site lacks underground storm sewer facilities.
Frequent localized flooding of storm drainage from the Keewaydin Meadows Subdivision occurs at
the eastern dead-end of Kewanee Drive (where Kewanee Drive ends at the site’s western
boundary). Storm drainage from the Boulder Creek Commons property [Property] does not
contribute to the Kewanee Drive flooding. However, the proposed development provides an

opportunity to alleviate the localized flooding at Kewanee Drive.

The proposed Boulder Creek Commons Subdivision includes the development of 65 single-family
homes, 3 duplexes and 50-unit senior housing building on the West Parcel. Kewanee Drive will be
extended from the West property line through to 55t Street. The East parcel will remain
undeveloped. The proposed development layout, as well as proposed grading and storm system
infrastructure, is shown on the “Preliminary Storm Water Plan” included in the back pocket of this

report.

This Report was prepared using the criteria outlined the City of Boulder “Design and Construction
Standards”, Chapter 7 “Storm Water Design” [Criteria] [1] and the Urban Drainage and Flood

Control District “Urban Storm Drainage Criteria Manual, Volume 3 - Best Management Practices” [ 3].
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A review of the City records found two drainage reports relevant to this project:

1. “Conceptual Storm Water and Floodplain Mitigation Report for Hogan-Pancost Property”
dated May 2010 [4]. This report documents the existing drainage conditions including
offsite drainage basins, flow rates and volumes tributary to Boulder Creek Commons
property (also referred to as the Hogan-Pancost Property).

2. “Final Drainage Report for East Boulder Community Park Phase III” dated May 2009 [5]
documents offsite flow tributary to the Boulder Creek Commons property from the recent

development of the artificial turf fields and dog park at the East Boulder Community Park.

The rational method was used to calculate runoff for 10-year and 100-year storm events. Runoff
from the 10-year and 100-year storm events were used to size the detention ponds and calculate

allowable release rates for the detention ponds.

The existing drainage basins were delineated and discussed at length in the “Conceptual Storm
Water and Floodplain Mitigation Report for Hogan-Pancost Property” [Conceptual Drainage Report,
CDR] [4]. The “Existing Conditions Drainage Exhibit” Sheets DR-1 and DR-2 from this report are
provided in Appendix A and provide existing off-site basin delineations, basin characteristics, flow
rates and schematic routing diagrams. These basin delineations were visually confirmed during

site visits in April and early May 2012.

The CDR used the rational method and hydrograph routing to determine existing storm water
runoff values for each basin and flow rates at each design point. The existing basin data and routing
information from the CDR was input into Autodesk’s hydrograph routing software “Storm and
Sanitary Analysis Stand-Alone 2012” [6] to duplicate the routing model. The software uses the
Rational Method to calculate subbasin hydrographs. The kinematic wave method is used to route
the hydrographs through each storm system. The duplicate effective routing models were
developed for existing conditions using the CDR report for the 10-year and 100-year design storms.
The duplicate effective routing model resulted in existing storm water runoff values for each basin
and flow rates at each design point that were within 1% of the values presented in the CDR. The

10-year and 100-year duplicate effective routing models are provided in Appendix A.
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The Property was resurveyed in April 2011. The topography information presented in this report
is on the NAVD 88 datum. The CDR was prepared using topography on the City of Boulder vertical
datum. Add 3.45-ft to convert elevations from the CDR to the NAVD 88 datum.

Existing on-site basin delineations presented in the CDR were updated to topographic conditions
surveyed in April 2011. The existing site is divided into five basins labeled Ax, Bx, Cx, Dx and Ex
where the “x” denotes existing conditions. As documented in the CDR, the Property has three
existing drainage outfall points: northwest corner of the West Parcel (Design Point H1), the
northeast corner of the West Parcel (Design Point H2) and northeast corner of the East Parcel
(Design Point H3) . Basins Ax, Bx and Cx are tributary to existing outfall H1. Basin Dx is tributary to
existing outfall H2. Basin Ex is tributary to existing outfall H3. Each existing outfall is considered a
separate storm drainage system. The basin boundaries for the existing on-site basins are provided

on the “Existing Storm Water Plan” SHT DR1 in the back pocket of this report.

Photo 1: Looking south at Design Point H1 existing outfall to Dry Creek Ditch No. 2
and East Boulder Community Park. Where black fencing meets tan fencing is
northwest corner of the Boulder Creek Commons property. Dry Creek Ditch No. 2
channel is visible in foreground.

The Sanitas Group, LLC 1022 Willow Place | Louisville, CO 80027 303.981.9238
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Photo 2: Looking north from Design Point H1 to existing outfall to Dry Creek Ditch
No. 2 and East Boulder Community Park. Dry Creek Ditch No. 2 channel is visible in
foreground.

The “Final Drainage Report for East Boulder Community Park Phase III” [FDR] [5] documents a
drainage basin tributary to the Property which was not included in the CDR. The basin is located
adjacent to the north property line of the West Parcel and outfalls to Design Point 16. This off-site
basin is labeled 0OS12 on the “Existing Storm Water Plan”. Relevant portions of FDR are included in

Appendix A.

Basin descriptions, imperviousness, weighted runoff coefficients, and time of concentration are
provided for each existing on-site drainage basin on worksheets labeled “Input Data for the

Rational Method” provided in Appendix A.

Existing conditions routing models were developed from the duplicate effective routing models.
Basins Ax, Bx, and Cx were adjusted and Basins Dx, Ex and 0S12 were added. Runoff values for each
basin and at each design point for the 10-year and 100-year storm event were analyzed using the
hydrograph routing software. The existing conditions routing models reports are provided in

Appendix A for each storm event. The reports include: basin input data (basin size, time of

The Sanitas Group, LLC 1022 Willow Place | Louisville, CO 80027 303.981.9238
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concentration, runoff coefficient), physical characteristics and capacity for the routing elements,

basin peak runoff, and design point peak runoff.

For ease of reference, an existing conditions storm water routing schematic diagram and peak
runoff values are provided on the “Routing Schematics and Tables” SHT DR3 in the back pocket of
this report. The existing conditions peak runoff values are presented in tabular form by design

point and by basin. The existing outfall flows at design points H1, H2 and H3 are shown in bold.

Currently, Kewanee Drive discharges into Dry Creek Ditch No. 2. The Kewanee Drive road surface
is less than a 1.0-ft higher than the Dry Creek Ditch No. 2 flowline. The road frequently floods with
ditch flows and/or storm flows. Further compounding the flooding problems, the frequent ponding

has caused the road to become silted in and well vegetated as shown in the following photos.

Photo 3: Looking east at Kewanee Drive. The barbwire fence is the western
property line of the Boulder Creek Commons property.

The Sanitas Group, LLC 1022 Willow Place | Louisville, CO 80027 303.981.9238
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Photo 4: Looking east at the Kewanee Drive southern curb and gutter at Dry Creek
Ditch No. 2. Barbwire fence is approximately the Boulder Creek Commons
property’s western property line.

Photo 5: Looking south at Dry Creek Ditch No. 2 just east of Kewanee Drive
Barbwire fence is approximately the Boulder Creek Commons property’s western
property line.

The Sanitas Group, LLC 1022 Willow Place | Louisville, CO 80027 303.981.9238
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The proposed on-site drainage basins are delineated on the “Preliminary Storm Water Plan”
provided in the back pocket of this report. Like Basin Ax, Basin A is tributary to the outfall at the
northwest corner of the West Parcel (design point H1). Basin A is divided into 13 sub-basins: Al
through A13. Three detention ponds control and attenuate developed runoff rates within Basin A:
Detention Pond 1 in Outlot E, Detention Pond 2 in Outlot H and Detention Pond 3 in Outlot I. Basins
A1, A2 and A3 flow into the proposed bioswale and flood conveyance channel located along the
west boundary of the West Parcel. Basins A4 and A8 directly discharge to Detention Pond 1. Basins
A5, A6 and A7 discharge to Detention Pond 2. Basins A9, A10, A11 and A12 discharge to Detention
Pond 3. Discharge from Detention Pond 2 and Detention Pond 3 is conveyed by storm sewer to
Detention Pond 1. Basin A13 is a small basin at the 55t Street entry that flows to the curb and
gutter in 55t Street.

Basin Bx is divided into 2 sub-basins: Basins B1 and B2. Like Basin Bx, these developed basins flow
along the north property line to the existing outfall at the northwest corner of the West Parcel
(design point H1). One detention pond, Detention Pond 4, controls and attenuates developed runoff

rates within Basin B. Both Basins B1 and B2 discharge to Detention Pond 4.

Basin Cx is adjusted to proposed conditions and becomes Basin C. Basins Dx and Ex remain

undeveloped and unchanged for the purposes of this report.

Basin descriptions, imperviousness, weighted runoff coefficients, and time of concentration are
provided for each existing drainage basin on worksheets labeled “Input Data for the Rational

Method” provided in Appendix C.

Runoff for the 10-year and 100-year storm event was analyzed using the hydrograph routing
software [6]. Proposed conditions routing model reports for each storm event are provided in
Appendix C. The reports include: basin input data (basin size, time of concentration, runoff
coefficient), physical characteristics and capacity for the routing elements, basin peak runoff, design

point peak runoff, and maximum water surface elevation for the detention ponds.
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For ease of reference, a proposed conditions storm water routing schematic diagram and peak
runoff values are provided on the “Routing Schematics and Tables” SHT DR3 in the back pocket of
this report. The proposed conditions peak runoff values are presented in tabular form by design

point and by basin. The existing outfall flows at design points H1, H2 and H3 are shown in bold.

The bioswale and flood conveyance channel is sized to convey the predicted 100-year South
Boulder Creek flood flows plus freeboard. The low flow channel is sized to convey up to the local
10-year storm flow. From the south property line to the Kewanee Drive extension, the low flow
channel meanders. At Kewanee Drive, additional 100-year South Boulder Creek flood flows
confluence with the flood channel. North of Kewanee Drive the flood channel widens to spread the
flood waters out in a similar way that flood waters are predicted to exit the subject property. The
proposed culvert under Kewanee Drive is sized to allow the 10-year and 100-year local storm flows
to pass without overtopping Kewanee Drive. Typical sections of the flood conveyance channel and

supporting calculations are provided in Appendix D.

Cobble channels are provided to convey storm water through the open space areas to the detention
ponds. Storm sewer inlets are provided at roadway sumps including several bump-out locations. A
concrete crosspan and depressed curb opening are proposed at the existing end of Kewanee Drive

to allow the roadway to drain freely into the flood conveyance channel.

As mentioned in the previous section, four detention ponds are proposed and are dispersed
throughout the development. Detention Ponds 1, 2 and 3 are sequential detention ponds that
control and attenuate developed runoff rates within Basin A: Detention Pond 1 in Outlot E,
Detention Pond 2 in Outlot H and Detention Pond 3 in Outlot I. Detention Pond 1 is located in the
western open space area and discharges to the adjacent bioswale and flood conveyance channel.
The detention pond outfall is located upstream of Kewanee Drive extension and the existing outfall
(design point H1). Detention Pond 2 is located in the western interior open space and discharges to
Detention Pond 1 by storm sewer. Detention Pond 3 is located in the eastern interior open space
and also discharges to Detention Pond 1 by storm sewer. One detention pond, Detention Pond 4,
controls and attenuates developed runoff rates within Basin B. Detention Pond 4 is located near the

northwest corner of the property.
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Detention Ponds 1 and 4 are three stage detention facilities that are sized for the 10-year and 100-
year storm events and provide the water quality capture volumes for Basin A and Basin B,
respectively. The Detention Ponds 2 and 3 are a two stage detention facilities sized for the 10-year

and 100-year storm events.

For each detention pond, the 10-year and 100-year storage volumes were initially calculated using
the modified FAA method as prescribed by the Criteria. These FAA 10-year and 100-year storage
volumes were analyzed using the Autodesk’s hydrograph routing software to take into account the
time delayed response of upstream tributary basins and the existing developed conditions of the
project site. The 10-year and 100-year storage volumes provided in Detention Pond 2 and
Detention Pond 3 are larger than the minimum prescribed by the modified FAA method. Storm
flows were over-detained to further attenuate the release rates which reduced the size of the

downstream storm sewer infrastructure.

The 10-year and 100-year storage volumes provided in Detention Pond 1 are also larger than the
minimum prescribed by the modified FAA method. Storm flows were over-detained to further
attenuate the release rate from the Detention Pond 1 outfall [DP 22] which is located just upstream

of the proposed Kewanee Drive culvert [DP 23].

The 10-year and 100-year storage volumes provided in Detention Pond 4 are also slightly larger
than the minimum prescribed by the modified FAA method. Storm flows were over-detained to
further attenuate the release rate from the Detention Pond 4 outfall [DP 12] which is located just

upstream of outfall H1.

Detention Pond 1 and Detention Pond 4 are located at the outfalls for Basin A and Basin B,
respectively. Each pond includes an Extended Dry Basin [EDB] to provide the water quality capture
volume for each basin. The EDBs were sized in accordance with the “Urban Storm Drainage Criteria
Manual, Volume 3 - Best Management Practices” [3] and are discussed further in the following

section.
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Due to existing topography constraints, a portion of the Boulder Creek Commons development will
be released without first being routed through one of the four proposed detention ponds. The
undetained areas include five undeveloped basins and two developed basins. The undeveloped
basins include the bioswale and flood conveyance channel (Basins A1 and A3), the area reserved for
the Bodam Lateral (Basin C) and the two existing basins that remain unchanged with development

(Basins Dx and Ex).

The two developed basins are Basin A2 and Basin A13. Basin A2 is located just east of the existing
Kewanee Drive and includes a portion of the Kewanee Drive extension and the front yards of Lots
53 - 59. Basin A13 is located at the proposed intersection of Kewanee Drive and 55t Street and
includes a portion of Kewanee Drive and Outlot B. In each case, the existing elevation of the
roadway connection inhibits the ability to route the storm flows through a detention facility. As
allowed by the Criteria [1], developed areas may be released undetained if the undetained area is
less than 5% of the entire parcel and the developed release rate from the undetained area is less
than 25% of the historic (ie. existing) release rate of the entire parcel. The total area of the two
developed basins, Basin A2 and Basin A13, is less than the 5% threshold for undetained areas. The
developed release rate from these two basins is less than the 25% threshold for undetained areas

for both the 10-year and 100-year design storms.

The proposed sequential detention pond system for Basin A provides the required detention
storage volume and water quality capture volume for the senior housing development proposed for

Lot 69. Supporting calculations for the detention ponds are provided in Appendix B.

The proposed detention pond bottoms are designed to be unlined and are graded above the
seasonal high ground water table. The high ground water table is not anticipated to affect the
capacity or functionality of the proposed detention ponds. Refer to the Ground Water section of

this report for a detailed discussion of post-development ground water recharge rates.

The overall site plan incorporates Low Impact Design [LID] strategies into the site design and storm
water quality Best Management Practices [BMPs] are dispersed throughout the project

development. Directly connected impervious areas are minimized by routing storm water runoff
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from the proposed roadways and residential lots through open space areas with meandering low-

flow cobble channels.

Grass Buffer LID elements will be implemented for Basins A5 and A10. These basins include the
residential lots that directly discharge to the interior open spaces (Outlot H and Outlot I). Grass
buffers will be located within the open space between the rear lot lines and the meandering low-
flow cobble channel. The grass buffers will be of sufficient width to provide water quality

treatment for these basins prior to discharge into sequential detention pond system for Basin A.

A Wetland Channel LID element is provided within the bioswale and flood conveyance channel to
primarily provide water quality treatment for off-site flows entering the Boulder Creek Commons
development. Should the required base flow for supporting the constructed wetlands not be
available as required by the Criteria [3], a Grass Swale LID element will be used in place of the
Wetland Channel. The Wetland Channel LID element will provide water quality treatment for
undeveloped Basins A1, A3 and C and for developed Basin A2.

As discussed in the previous section, Detention Ponds 1 and 4 are three stage detention facilities
that are sized for the 10-year and 100-year storm events and provide the water quality capture
volumes for Basin A and Basin B, respectively. An Extended Dry Basin [EDB] in Detention Pond 1
provides the water quality capture volume for Basins A4, A6, A7, A8, A9, A11 and A12. Note that
the water quality treatment for Basins A1, A2 and A3 is provided with the Wetland Channel LID
element within the bioswale and flood conveyance channel. The water quality treatment for Basins
A5 and A10 is provided with a Grass Buffer LID. Basin A13 releases directly to 55t Street without
water quality treatment. An Extended Dry Basin [EDB] in Detention Pond 4 provides the water
quality capture volume for Basins B1 and B2. The EDBs were sized in accordance with the “Urban
Storm Drainage Criteria Manual, Volume 3 - Best Management Practices” [3]. Supporting
calculations for the Extended Dry Basins [EDB] within Detention Pond 1 and Detention Pond 4 are

provided in Appendix B.

Construction Best Management Practices [BMPs] will be installed prior and during construction, to
restrict the amount of sediment transported offsite by either wind or water. Construction BMPs

may include vehicle tracking control at construction entries, temporary sediment basins, inlet
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protection, silt fencing, temporary seeding, concrete washouts and dust control. An Erosion Control
and Stormwater Management Plan will be provided at a later date with the Final Storm Water

Report.

The wetland delineations for the Boulder Creek Commons site were updated in late August 2011.
As documented in the October 2011 “City of Boulder Wetland Delineation Report - Boulder Creek
Commons Property” [7], the existing wetlands are degraded, low value wildlife habitat and are
considered low functioning wetlands. In addition, the report states that all of the wetlands on the
site have evolved due to alterations of the natural hydrology and are supported by man-induced
hydrology; the irrigation ditches, seepage from the irrigation ditches, flood irrigation and inefficient
use of irrigation water. The May 2010 “Groundwater Hydrology Monitoring & Wetland Delineation
Report” [8] determined that without a supporting natural hydrology, these wetland areas would
revert to their former upland condition when flood irrigation ceased both on and off-site and when
the ditches are permanently lined or piped. The locations of the existing wetlands are shown on the

“Existing Storm Water Plan” [SHT DR1] provided in the back pocket of this Report.

The Boulder Creek Commons project will consolidate the wetlands along the Dry Creek Ditch No.2
corridor and on the East Parcel. By consolidating the wetlands the property owners can augment
and control the necessary water supply by again creating a man-induced hydrology to support

high-quality wetland habitats.

The proposed wetland mitigation is discussed in detail in the “Wetland Mitigation Plan for Boulder
Creek Commons Property” [9]. The wetland mitigation strategy is to create high quality habitats on
the property by enhancing some existing wetlands and to create new wetlands adjacent the existing
wetlands to further enhance the existing wetlands. Where City regulated wetlands are disturbed
for enhancement, the wetlands will be mitigated at a 1:1 ratio. Wetlands that are relocated on the
property will be created at a 2:1 ratio. The wetland preservation, enhancement and mitigation

areas are shown on the “Preliminary Storm Water Plan” [SHT DR2].
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The 2008 City of Boulder “South Boulder Creek Flood Mapping Study” [10] delineates the South
Boulder Creek floodplain and assessed the flood hazard in east Boulder. The new South Boulder
Creek flood maps were adopted by the City on 01 January 2008. According to the City’s website,
“The Federal Emergency Management Agency (FEMA) will officially adopt new Digital Flood
Insurance Rate Maps (DFIRMs) for Boulder County, including the City of Boulder, on Dec. 18, 2012.”

The revised mapping defines areas that will be inundated when floodwaters spill into the South
Boulder Creek West Valley when South Boulder Road, US 36 and Foothills Parkway are breached by
flood waters. With the revised mapping, the floodplain delineation on the East Parcel remains
comparatively unchanged from the previous flood plain mapping. The East Parcel is adjacent to
the main stem of South Boulder Creek. The West Parcel is located in the South Boulder Creek West
Valley and a portion of the West Parcel was included in the 100-year (Zone AE) floodplain. The
South Boulder Creek Conveyance Zone crosses the north property line on the East Parcel. A High
Hazard Zone is defined along the Dry Creek Ditch No. 2 corridor. Areas of 500-year flooding (Zone
X) are identified on both the East and West Parcels. The South Boulder Creek flood plain extents are

shown on the “Existing Storm Water Plan” [SHT DR1] provided in the back pocket of this Report.

During the 100-year event, flooding on the West Parcel is relatively shallow and limited to Dry
Creek Ditch No. 2 corridor. The Dry Creek Ditch No. 2 corridor is not a natural floodplain for South
Boulder Creek. The existing developments upstream and adjacent to the property have diverted

flood flows to Dry Creek Ditch No. 2 which is an irrigation ditch and not a natural flood conveyance.

During the South Boulder Creek remapping project, City of Boulder staff determined that due to the
small volume of floodwaters entering site, the Boulder Creek Commons property is not a practical

location for regional flood mitigation.

With development of the Boulder Creek Commons property, South Boulder Creek West Valley flood
flows will be conveyed through the site in a flood conveyance channel. The bioswale and flood
conveyance channel is sized to convey the predicted 100-year South Boulder Creek flood flows plus
freeboard. The low flow channel is sized to convey up to the local 10-year storm flow. From the

south property line to the Kewanee Drive extension, the low flow channel meanders. At Kewanee
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Drive, additional 100-year South Boulder Creek West Valley flood flows confluence with the flood
flows within the channel. North of Kewanee Drive the flood channel widens to spread the flood
waters out in a similar way that flood waters are predicted to exit the subject property. Typical

sections of the flood conveyance channel and supporting calculations are provided in Appendix D.

As part of the on-going South Boulder Creek Flood Mitigation Study, the City of Boulder issued in
June 2012 the “South Boulder Creek Major Drainageway Plan” [11] which identifies five alternative
flood mitigation strategies:

e Status Quo

e High Hazard Zone Mitigation (Figure 8-3, Appendix E [11])

e Regional Detention at US 36 (Figure 8-4, Appendix E [11])

o Distributed Regional Detention (Figure 8-6, Appendix E [11])

e Bear Canyon Creek Pipeline (Figure 8-15, Appendix E [11])

The City has identified potential improvements within the Dry Creek Ditch No. 2 corridor in three of
the five flood mitigation strategies. In each of these mitigation strategies, the Dry Creek Ditch No. 2
improvements include constructing storm sewers that range in size from 72” to 90” diameter pipes.
Previous versions of the South Boulder Creek Flood Mitigation Study included open channel

improvements with a 34’ top width for the Dry Creek Ditch No. 2 corridor.

Outlots E and F on the western edge of the project are provided to allow the City adequate width to
construct future flood mitigation improvements along the Dry Creek Ditch No. 2 corridor as
identified in the “South Boulder Creek Major Drainageway Plan” [11]. The proposed bioswale and
flood conveyance channel is aligned to be parallel with the west property line and immediately
adjacent to the Dry Creek Ditch No. 2 pipe. This alignment will better accommodate future flood
mitigation options that the City of Boulder is exploring as part of their on-going flood mitigation

study.

The City of Boulder regulates 100-year floodplains and restricts development activities that can
occur in the floodplain. Floodplain regulations are covered in Sections 9-3-2 through 9-3-8 of the
Boulder Revised Code. While the 100-year floodplain minimally impacts the property, the few

residential lots that back to the Dry Creek Ditch No. 2 corridor will be developed in compliance with
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these regulations and will be subject to a Floodplain Development Permit. As discussed in both the
recent Concept Plan application and the 2010 “Conceptual Storm Water Management Plan and Flood
Mitigation Report” [4], the proposed residential structures will be constructed in accordance with

the requirements prescribed by the City of Boulder Floodplain Regulations (Chapter 9, B.R.C. 1981):

¢ Flood proofing all proposed residential structures within the 100-year floodplain by raising
the finished floor elevations of the homes a minimum of 2.0-ft above the 100-year base
flood elevation.

e Limiting floodwater depths within the subdivision’s roadways to allow for emergency
access during the event of a flood (currently only Kewanee Drive extension is affected by
the 100-year floodplain).

e Restricting basement construction within the 100-year floodplain.

The proposed senior housing is located outside the 100-year floodplain and partially within the
500-year floodplain. The 500-year floodplain is broad with shallow flood depths of 0.5-ft or less. At
this time, the City of Boulder does not regulate development activities within the 500-year

floodplain.

The 500-year flooding was taken into consideration during the design of the Boulder Creek
Commons project. The site grading and street layout take allow the street network to collect flood
waters at the upstream property line and to pass the flood waters through the site to the existing
downstream discharge location at the northwest corner of the property. The senior housing design
includes elevating the first finished floor at least 1.0-feet above existing grade to provide both
positive drainage away from the building and added flood protection in the event of a 500-year

flood.

The existing ground water conditions are documented in the “Boulder Creek Commons Ground
Water Recharge Evaluation” [Ground Water Study] [12]. The Boulder Creek Commons property has
a high ground water table with depths to ground water ranging from 5-ft in the winter to 2-ft in the

summer.

The Ground Water Study used a water balance approach to estimate the ground water recharge on

the Boulder Creek Commons property for both pre-development and post-development conditions.
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The Ground Water Study defined the recharge to the ground water table as the sum of ditch
leakage, precipitation and irrigation water, less the evapotranspiration and less the surface water
runoff, Two pre-development scenarios were analyzed: with and without flood irrigation.
Historically the Boulder Creek Commons has been flood irrigated. In 2008, flood irrigation was
ceased on the property. The Ground Water Study estimates pre-development recharge to be 10.2-
gpm in the winter and 116.0-gpm for the summer under flood irrigation conditions and 10.2-gpm in

the winter and 64.7-gpm in the summer without flood irrigation.

As documented in the Ground Water Study [12, pg. 8] with development of the Boulder Creek
Commons property, the following hydrologic changes will occur:

e “Storm water runoff within the Project area will drain to a series of storm water
swales

e Flood irrigation will not be reinitiated and would be replaced by efficient lawn
watering and low water demand landscaping

o Impermeable surfaces (e.g., houses, driveways, sidewalks) will be added

e Dry Creek Ditch No. 2 will be piped across the Project area.”

The Ground Water Study includes a detailed discussion of the storm water swales. The storm water
swales include the bioswale and flood conveyance, the four detention pond areas and the cobble
channels dispersed throughout the development. The Ground Water Study assumes that the storm
water swales are unlined and allowed to recharge the ground water table [12, pg. 9]

“The stormwater swales are designed to contain all storm runoff within the Project
area and prevent surface water flows to adjacent properties except during extreme
rainfall events. Therefore, for purposes of this evaluation it was assumed that 100%
of the storm water runoff entering the stormwater swales from irrigated, non-
irrigated, and impervious areas will percolate downward and provide seepage
recharge to ground water. This assumption is conservative (i.e., predicts more
recharge) because a portion of the swale influent water flowing will evaporate or be
evapotranspired by plants growing in the swales.”

The Ground Water Study estimates post-development recharge to be 12.5-gpm in the winter and
13.7-gpm in the summer. “Following development, recharge within the Project area is reduced

dramatically during the summer months due to piping of Dry Creek Ditch No. 2.” [12, pg. 9].
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This Report meets the City’s requirements for Preliminary Storm Water Report information as
outlined in the Criteria. The Report documents the existing drainage conditions present at the site
and provides an analysis of the drainage conditions, storm infrastructure, detention pond facility
and water quality measures proposed for the Boulder Creek Commons Subdivision development.

The proposed development will not adversely affect downstream drainage facilities or properties.

When developed, Boulder Creek Commons will preserve the existing flow patterns and flow rates of
surface runoff and South Boulder Creek flood waters. The East Parcel will remain undeveloped and
the drainage patterns will not be altered. The West Parcel discharges storm run-off and flood water
onto City property at two existing discharge locations: the northwest corner and the southeast
corner. These discharge locations will be preserved. The developed storm water flows from the

project will be detained to preserve the existing storm water flow rates at these discharge points.
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B1006 1006-HYD-10YR-X-DE

Boulder Creek Commons Subdivision
Project Description

File Name ..o 1006-HYD-10YR-X-DE.SPF

Project Options

Flow Units
Elevation Type ... . Elevation
Hydrology Method . Rational

Time of Concentration (TOC) Method User-Defined
Link Routing Method .. Kinematic Wave
Enable Overflow Ponding at Nodes . YES

Skip Steady State Analysis Time Periods ...........ccccceeeenene NO

Analysis Options

May 06, 2012 00:00:00

May 08,2012  00:00:00

May 06,2012 00:00:00

.0 days

0 01:00:00 days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

Start Analysis On ..
End Analysis On ....
Start Reporting On
Antecedent Dry Days ...
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ....
Reporting Time Step ....
Routing Time Step

Number of Elements

RAIN GAGES ..t
Subbasins....

Junctions ...
Outfalls
Flow Diversions

Channels
Pipes ...
Pumps .
Orifices
Weirs ...
Outlets .
Pollutants .
Land Uses ...

Rainfall Details

Return Period. ..o 10 year(s)

5/8/2012
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B1006

Boulder Creek Commons Subdivision

Subbasin Summary

Subbasin  Area Weighted Total Total Total Peak Time of
ID Runoff Rainfall Runoff  Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ft})  (cfs) (days hh:mm:ss)
H-1 15.71 0.3000 1.88 0.56 32106.37 7.69 0 01:09:00
H-2 1.14 0.3000 1.79 054 222221 0.62 0 00:59:00
H-3 2.30 0.3000 157 047 393238 1.71 0 00:38:00
H-4 0.28 0.3000 130 0.39 396.40 0.30 0 00:22:00
H-5 2.73 0.3000 139 042 412252 262 0 00:26:00
0S-01 7.83 0.7000 096 0.67 19071.77 28.68 0 00:11:00
0S-02 3.22 0.8900 091 0.81 9502.83 15.71 0 00:10:00
0S-03 0.81 0.5000 1.00 050 1476.03 2.03 0 00:12:00
0S-04 3.06 0.5000 1.05 0.52 5809.38 7.38 0 00:13:00
0S-05 4.99 0.5000 0.96 048 8694.58 13.05 0 00:11:00
0S-06 1.59 0.5000 118 0.59 340530 3.31 0 00:17:00
08-07 1.45 0.5000 096 048 252648 3.79 0 00:11:00
0S-08 1.14 0.5000 0.87 043 1791.84 3.29 0 00:09:00
0S8-09 9.45 0.4500 1.37 0.61 21062.35 13.93 0 00:25:00
0S-10 9.35 0.4400 1.37 0.60 20398.24 13.48 0 00:25:00
0S-11 5.05 0.3200 153 0.49 898244 4.24 0 00:35:00

The Sanitas Group, LLC
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Boulder Creek Commons Subdivision

Node Summary

SN Element Element Initial Surcharge Peak Max HGL Time of Total Time
ID Type Water Elevation Inflow Elevation Peak Flooded
Elevation Attained Flooding
Occurrence
(ft) (ft) (cfs) (ft) (days hh:mm) (min)
1 DPO1 Junction 5331.93 5333.93 42.34 5332.74 0 00:00 0.00
2 DPO1a Junction 5332.93 5334.93 28.68 5333.75 0 00:00 0.00
3 DP02 Junction 5330.43 5330.93 46.58 5330.87 0 00:00 0.00
4 DP0O3 Junction 5330.43 5330.93 23.29 5330.78 0 00:00 0.00
5 DP04 Junction 5330.43 6330.93 23.29 5330.77 0 00:00 0.00
6 DP05 Junction 5323.34 5323.84 31.10 5323.68 0 00:00 0.00
7 DP06 Junction 5323.34 5323.84 15.55 5323.34 0 00:00 0.00
8 DP07 Junction 5323.34 5323.84 15.55 5323.64 0 00:00 0.00
9 DP08 Junction 5316.53  5319.53 21.93 5316.84 0 00:00 0.00
10 DP09 Junction 5328.93 5331.93 30.04 5330.54 0 00:00 0.00
11 DP10 Junction 5324.08 5327.08 36.95 5325.69 0 00:00 0.00
12 DP11 Junction 5315.80 5318.80 52.64 5317.49 0 00:00 0.00
13 DP12 Junction 531545 531845 8.23 5315.45 0 00:00 0.00
14 DP13 Junction 5324.80 5325.10 4.24 5324.95 0 00:00 0.00
15 DPH1 Junction 5312.38 5315.38 55.11 5314.07 0 00:00 0.00
16 DPH2 Junction 5321.00 5327.00 1.84 5321.00 0 00:00 0.00
17 DPH3 Junction 5322.25 532825 6.01 5322.40 0 00:00 0.00
18 Out-DP06 Outfall 15.556 5322.33
19 Out-DPH1 Outfall 55.11 5312.38
20 Out-DPH2 Ouitfall 1.84 5321.00
21 Out-DPH3 Ouitfall 6.01 5322.25
22 DIVO1 Flow Diversions  5330.43 46.58 5330.43 0.00
23 DIV02 Flow Diversions  5323.34 31.10 5323.34 0.00
The Sanitas Group, LLC Page 3 of 9
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B1006 1006-HYD-10YR-X-DE
Boulder Creek Commons Subdivision

Junction Input

Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded
ID Elevation (Max) (Max) Water Water Elevation Depth Area
Elevation Offset Elevation Depth

(ft) (ft) (ft) ()  (ft) (ft) (ft) (ft2)
DPO1 5331.93 5333.93 2.00 5331.93 0.00 5333.93 0.00 0.00
DPO1a  5332.93 5334.93 2.00 5332.93 0.00 5334.93 0.00 0.00
DP02 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DPO03 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DP04 5330.43 5330.93 0.50 533043 0.00 6330.93 1000.00 0.00
DPO05 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP06 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DPO7 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP08 5316.53 5319.53 3.00 5316.53 0.00 5319.53 0.00 0.00
DP09 5328.93 5331.93 3.00 5328.93 0.00 5331.93 0.00 0.00
DP10 5324.08 5327.08 3.00 5324.08 0.00 5327.08 0.00 0.00
DP11 5315.80 5318.80 3.00 5315.80 0.00 5318.80 0.00 0.00
DP12 5315.45 5318.45 3.00 531545 0.00 5318.45 0.00 0.00
DP13 5324.80 5325.10 0.30 5324.80 0.00 5325.10 0.00 0.00
DPH1 5312.38 5315.38 3.00 5312.38 0.00 5315.38 0.00 0.00
DPH2 5321.00 5327.00 6.00 5321.00 0.00 5327.00 0.00 0.00
DPH3 5322.25 5328.25 6.00 5322.25 0.00 5328.25 0.00 0.00

5/8/2012
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B1006

Boulder Creek Commons Subdivision

Junction Results

Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of  Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume
Attained Occurrence

(cfs)  (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
DPO1 4234 15.70 5332.74 0.81 0.00 1.19 5331.93 0.00 0 00:11 0 00:00 0.00 0.00
DP0O1a 28.68 28.68 5333.75 0.82 0.00 1.18 5332.93 0.00 0 00:11 0 00:00 0.00 0.00
DP02  46.58 4.81 5330.87 0.44 0.00 0.06 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DP03 2329 0.00 5330.78 0.35 0.00 0.15 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DP04 2329 0.00 5330.77 0.34 0.00 0.16 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DPO05 31.10 10.61 5323.68 0.34 0.00 0.16 5323.34 0.00 0 00:14 0 00:00 0.00 0.00
DP06 1565 0.00 5323.34 0.00 0.00 0.50 5323.34 0.00 0 00:00 0 00:00 0.00 0.00
DPO7 156,55 0.00 5323.64 0.30 0.00 0.20 5323.34 0.00 0 00:14 0 00:00 0.00 0.00
DP08  21.93 13.05 5316.84 0.31 0.00 2.69 5316.53 0.00 0 00:16 0 00:00 0.00 0.00
DP09 30.04 13.93 5330.54 1.61 0.00 1.39 5328.95 0.02 0 00:12 0 00:00 0.00 0.00
DP10 36.95 13.48 5325.69 1.61 0.00 1.39 5324.10 0.02 0 00:17 0 00:00 0.00 0.00
DP11 5264 3.31 5317.49 1.69 0.00 1.31 5315.83 0.03 0 00:20 0 00:00 0.00 0.00
DP12 8.23 8.23 531545 0.00 0.00 3.00 5315.45 0.00 0 00:00 0 00:00 0.00 0.00
DP13 4.24 424 532495 0.15 0.00 0.15 5324.80 0.00 0 00:35 0 00:00 0.00 0.00
DPH1  55.11 0.00 5314.07 1.69 0.00 1.31 5312.41 0.03 0 00:21 0 00:00 0.00 0.00
DPH2 1.84 1.84 5321.00 0.00 0.00 6.00 5321.00 0.00 0 00:00 0 00:00 0.00 0.00
DPH3 6.01 2.62 5322.40 0.15 0.00 5.85 5322.25 0.00 0 00:36 0 00:00 0.00 0.00
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Boulder Creek Commons Subdivision

Channel Input

Element Length Inlet Outlet Average Shape Height Width Manning's
ID Invert Invert  Slope Roughness
Elevation Elevation
(ft) (ft) (ft) (%) (ft) (ft)

DP01=>DP02 150.00 5331.93 5330.43 1.0000 Trapezoidal 0.500 55.000 0.0160
DP01a=>DP01 200.00 5332.93 5331.93 0.5000 Trapezoidal 2.000 17.000 0.0160
DP03=>DP05 810.00 5330.43 5323.34 0.8800 Trapezoidal 0.500 55.000 0.0160
DP04=>DP09 150.00 5330.43 5328.93 1.0000 Trapezoidal 0.500 55.000 0.0160
DP07=>DP08 780.00 5323.34 5316.53 0.8700 Trapezoidal 0.500 55.000 0.0160
DP08=>DP11 5.00 5316.53 5315.80 14.6000 Trapezoidal 0.500 55.000 0.0500
DP09=>DP10 485.00 5328.93 5324.08 1.0000 Trapezoidal 3.000 23.000 0.0800
DP10=>DP11 865.00 5324.08 5315.80 0.9600 Trapezoidal 3.000 25.000 0.0800
DP11=>DPH1 215.00 5315.80 5312.38 1.5900 Trapezoidal 3.000 25.000 0.0800
DP13=>DPH3 170.00 5324.80 5322.25 1.5000 Trapezoidal 0.300 45.000 0.0350
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B1006

Boulder Creek Commons Subdivision

Channel Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 DP01=>DP02 42.07 0 00:11 58.58 0.72 3.62 0.69 0.44 0.87 0.00
2 DP01a=>DP01 28.14 0 00:11 167.34 0.17 4.69 0.71 0.81 0.41 0.00
3 DP03=>DP05 21.35 0 00:14 54.81 0.39 4.02 3.36 0.33 0.67 0.00
4 DP04=>DP09 23.19 0 00:12 58.58 0.40 3.12 0.80 0.34 0.68 0.00
5 DP07=>DP08 14.39 0 00:18 54.74 0.26 3.03 429 0.28 0.57 0.00
6 DP08=>DP11  21.93 0 00:16 71.63 0.31 3.54 0.02 0.31 0.61 0.00
7 DP09=>DP10  28.21 0 00:15 113.38 0.25 216 3.74 1.55 0.52 0.00
8 DP10=>DP11  34.75 0 00:26 131.37 0.26 203 7.10 1.55 0.52 0.00
9 DP11=>DPH1 52.52 0 00:21 169.34 0.31 259 1.38 1.69 0.56 0.00
10 DP13=>DPH3  4.18 0 00:36 16.00 0.26 1.23 230 0.15 0.50 0.00
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B1006 1006-HYD-10YR-X-DE
Boulder Creek Commons Subdivision

Pipe Input
Element Length Inlet Outlet Total Average Pipe Pipe Pipe Manning's
ID Invert Invert Drop Slope Shape Diameter or Width Roughness
Elevation Elevation Height
(ft) (ft) M (%) (in) (in)
DP02=>DIV01 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP02=>DP03 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP02=>DP04 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP05=>DIV02 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP05=>DP06 1.00 5322.33 5323.34 -1.01 -101.0000 Dummy 0.000 0.000 0.0150
DP05=>DP07 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP06=>Out-H4 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP12=>DPH1 1.00 5315.45 5312.38 3.07 307.0000 Dummy 0.000 0.000 0.0320
DP13=>Out-H1 1.00 5312.38 5312.38 0.00 0.0000 Dummy 0.000 0.000 0.0320
DPH2=>Out-DPH2  1.00 5321.00 5321.00 0.00 0.0000 Dummy 0.000 0.000 0.0320
DPH3=>OutDPH3 1.00 5322.25 5322.25 0.00 0.0000 Dummy 0.000 0.000 0.0320

5/8/2012
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B1006

Boulder Creek Commons Subdivision

Pipe Results
SN Element Peak Time of Design Flow Peak Flow Travel Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity  Velocity Time Depth Surcharged Number Condition
Occurrence
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 DP02=>DIV01 46.58 0 00:11 0.00 0.00 0.81 0.00 Calculated
2 DP02=>DP03 23.29 0 00:11 0.00 0.00 0.81 0.00 Calculated
3 DP02=>DP04 23.29 0 00:11 0.00 0.00 0.81 0.00 Calculated
4 DP05=>DIV02 31.10 0 00:14 0.00 0.00 0.34 0.00 Calculated
5 DP05=>DP06 15.55 0 00:14 0.00 0.00 0.34 0.00 Calculated
6 DP05=>DP07 15.55 0 00:14 0.00 0.00 0.34 0.00 Calculated
7 DP06=>Out-H4 15.55 0 00:14 0.00 0.00 0.34 0.00 Calculated
8 DP12=>DPH1 8.23 0 01:09 0.00 0.00 1.69 0.00 Calculated
9 DP13=>Out-H1 55.11 0 00:21 0.00 0.00 0.15 0.00 Calculated
10 DPH2=>Out-DPH2 1.84 0 00:38 0.00 0.00 0.15 0.00 Calculated
11 DPH3=>OutDPH3  6.01 0 00:35 0.00 0.00 0.15 0.00 Calculated
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B1006 1006-HYD-100YR-X-DE

Boulder Creek Commons Subdivision
Project Description

File Name ..o 1006-HYD-100YR-X-DE.SPF

Project Options

Flow Units
Elevation Type ... . Elevation
Hydrology Method . Rational

Time of Concentration (TOC) Method User-Defined
Link Routing Method .. Kinematic Wave
Enable Overflow Ponding at Nodes . YES

Skip Steady State Analysis Time Periods ...........ccccceeeenene NO

Analysis Options

May 06, 2012 00:00:00

May 08,2012  00:00:00

May 06,2012 00:00:00

.0 days

0 01:00:00 days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

Start Analysis On ..
End Analysis On ....
Start Reporting On
Antecedent Dry Days ...
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ....
Reporting Time Step ....
Routing Time Step

Number of Elements

RAIN GAGES ..t
Subbasins....

Junctions ...
Outfalls
Flow Diversions

Channels
Pipes ...
Pumps .
Orifices
Weirs ...
Outlets .
Pollutants .
Land Uses ...

Rainfall Details

Return Period. ..o 100 year(s)

5/8/2012
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B1006

Boulder Creek Commons Subdivision

Subbasin Summary

Subbasin  Area Weighted Total Total Total Peak Time of
ID Runoff Rainfall Runoff  Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ft})  (cfs) (days hh:mm:ss)
H-1 15.71 0.6000 260 1.56 88791.51 21.28 0 01:09:00
H-2 1.14 0.6000 249 149 617833 1.73 0 00:59:00
H-3 2.30 0.6000 2.21 1.33 11079.12 4.82 0 00:38:00
H-4 0.28 0.6000 189 1.13 114955 0.86 0 00:22:00
H-5 2.73 0.6000 1.99 1.19 11802.69 7.50 0 00:26:00
0S-01 7.83 0.8000 145 1.16 32856.87 49.36 0 00:11:00
0S-02 3.22 0.9200 1.38  1.27 14844.52 24.54 0 00:10:00
0S-03 0.81 0.7000 151 1.05 3099.08 4.27 0 00:12:00
0S-04 3.06 0.7000 156 1.10 12163.04 15.47 0 00:13:00
0S-05 4.99 0.7000 145 1.01 1831295 27.52 0 00:11:00
0S-06 1.59 0.7000 1.74 122 703570 6.84 0 00:17:00
08-07 1.45 0.7000 145 1.01 532140 8.00 0 00:11:00
0S-08 1.14 0.7000 1.31 092 3803.01 6.98 0 00:09:00
0S8-09 9.45 0.6800 1.96 1.33 45760.87 30.25 0 00:25:00
0S-10 9.35 0.6700 1.96  1.31 44597.82 29.49 0 00:25:00
0Ss-11 5.05 0.6100 216  1.32 24179.25 11.42 0 00:35:00
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B1006

Boulder Creek Commons Subdivision

Node Summary

SN Element Element Initial Surcharge Peak Max HGL Time of Total Time
ID Type Water Elevation Inflow Elevation Peak Flooded
Elevation Attained Flooding
Occurrence
(ft) (ft)  (cfs) (ft) (days hh:mm) (min)
1 DPO1 Junction 5331.93 5333.93 70.82 5333.01 0 00:00 0.00
2 DPO1a Junction 5332.93 5334.93 49.36 5334.02 0 00:00 0.00
3 DP02 Junction 5330.43 5330.93 79.89 5330.97 0 00:00 0.00
4 DP0O3 Junction 5330.43 5330.93 39.95 5330.87 0 00:00 0.00
5 DP04 Junction 5330.43 5330.93 39.95 5330.86 0 00:00 0.00
6 DP05 Junction 5323.34 5323.84 58.55 5323.77 0 00:00 0.00
7 DP06 Junction 5323.34 5323.84 29.28 5323.34 0 00:00 0.00
8 DP07 Junction 5323.34 5323.84 29.28 5323.73 0 00:00 0.00
9 DP08 Junction 5316.53 5319.53 4544 5316.94 0 00:00 0.00
10 DP09 Junction 5328.93 5331.93 54.55 5331.07 0 00:00 0.00
11 DP10 Junction 5324.08 5327.08 70.82 5326.31 0 00:00 0.00
12 DP11 Junction 5315.80 5318.80 106.76 5318.20 0 00:00 0.00
13 DP12 Junction 531545 5318.45 22.78 5315.45 0 00:00 0.00
14 DP13 Junction 5324.80 5325.10 11.42 5325.05 0 00:00 0.00
15 DPH1 Junction 5312.38  5315.38 113.22 5314.78 0 00:00 0.00
16 DPH2 Junction 5321.00 5327.00 5.20 5321.00 0 00:00 0.00
17 DPH3 Junction 5322.25 5328.25 16.59 5322.50 0 00:00 0.00
18 Out-DP06 Outfall 29.28 5322.33
19 Out-DPH1 Outfall 113.22 5312.38
20 Out-DPH2 Ouitfall 5.20 5321.00
21 Out-DPH3 Ouitfall 16.59 5322.25
22 DIVO1 Flow Diversions  5330.43 79.89 5330.43 0.00
23 DIV02 Flow Diversions  5323.34 58.55 5323.34 0.00
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B1006 1006-HYD-100YR-X-DE
Boulder Creek Commons Subdivision

Junction Input

Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded
ID Elevation (Max) (Max) Water Water Elevation Depth Area
Elevation Offset Elevation Depth

(ft) (ft) (ft) ()  (ft) (ft) (ft) (ft2)
DPO1 5331.93 5333.93 2.00 5331.93 0.00 5333.93 0.00 0.00
DPO1a  5332.93 5334.93 2.00 5332.93 0.00 5334.93 0.00 0.00
DP02 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DPO03 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DP04 5330.43 5330.93 0.50 5330.43 0.00 5330.93 0.00 0.00
DPO05 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP06 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DPO7 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP08 5316.53 5319.53 3.00 5316.53 0.00 5319.53 0.00 0.00
DP09 5328.93 5331.93 3.00 5328.93 0.00 5331.93 0.00 0.00
DP10 5324.08 5327.08 3.00 5324.08 0.00 5327.08 0.00 0.00
DP11 5315.80 5318.80 3.00 5315.80 0.00 5318.80 0.00 0.00
DP12 5315.45 5318.45 3.00 531545 0.00 5318.45 0.00 0.00
DP13 5324.80 5325.10 0.30 5324.80 0.00 5325.10 0.00 0.00
DPH1 5312.38 5315.38 3.00 5312.38 0.00 5315.38 0.00 0.00
DPH2 5321.00 5327.00 6.00 5321.00 0.00 5327.00 0.00 0.00
DPH3 5322.25 5328.25 6.00 5322.25 0.00 5328.25 0.00 0.00

5/8/2012
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B1006

Boulder Creek Commons Subdivision

Junction Results

Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of  Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume
Attained Occurrence

(cfs)  (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
DPO1 70.82 24.54 5333.01 1.08 0.00 0.92 5331.94 0.01 0 00:11 0 00:00 0.00 0.00
DP0O1a  49.36 49.36 5334.02 1.09 0.00 0.91 5332.94 0.01 0 00:11 0 00:00 0.00 0.00
DP02 79.89 10.19 5330.97 0.54 0.00 0.01 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DPO03 39.95 0.00 5330.87 0.44 0.00 0.06 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DP04 39.95 0.00 5330.86 0.43 0.00 0.07 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DPO05 58.55 22.27 5323.77 0.43 0.00 0.07 5323.34 0.00 0 00:14 0 00:00 0.00 0.00
DP06 29.28 0.00 5323.34 0.00 0.00 0.50 5323.34 0.00 0 00:00 0 00:00 0.00 0.00
DPO7 29.28 0.00 5323.73 0.39 0.00 0.11 5323.34 0.00 0 00:13 0 00:00 0.00 0.00
DP08 4544 27.52 5316.94 0.41 0.00 2.59 5316.53 0.00 0 00:15 0 00:00 0.00 0.00
DP09 54.55 30.25 5331.07 2.14 0.00 0.86 5328.96 0.03 0 00:12 0 00:00 0.00 0.00
DP10 70.82 29.49 5326.31 2.23 0.00 0.77 5324.11 0.03 0 00:17 0 00:00 0.00 0.00
DP11 106.76  6.84 5318.20 2.40 0.00 0.60 5315.84 0.04 0 00:18 0 00:00 0.00 0.00
DP12 22,78 22.78 5315.45 0.00 0.00 3.00 5315.45 0.00 0 00:00 0 00:00 0.00 0.00
DP13 1142 1142 5325.05 0.25 0.00 0.05 5324.80 0.00 0 00:35 0 00:00 0.00 0.00
DPH1 113.22 0.00 5314.78 2.40 0.00 0.60 5312.42 0.04 0 00:19 0 00:00 0.00 0.00
DPH2 520 520 5321.00 0.00 0.00 6.00 5321.00 0.00 0 00:00 0 00:00 0.00 0.00
DPH3 16.59 7.50 5322.50 0.25 0.00 5.75 5322.25 0.00 0 00:36 0 00:00 0.00 0.00
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B1006

Boulder Creek Commons Subdivision

Channel Input

Element Length Inlet Outlet Average Shape Height Width Manning's
ID Invert Invert  Slope Roughness
Elevation Elevation
(ft) (ft) (ft) (%) (ft) (ft)

DP01=>DP02 150.00 5331.93 5330.43 1.0000 Trapezoidal 0.550 60.000 0.0160
DP01a=>DP01 200.00 5332.93 5331.93 0.5000 Trapezoidal 2.000 17.000 0.0160
DP03=>DP05 810.00 5330.43 5323.34 0.8800 Trapezoidal 0.500 55.000 0.0160
DP04=>DP09 150.00 5330.43 5328.93 1.0000 Trapezoidal 0.500 55.000 0.0160
DP07=>DP08 780.00 5323.34 5316.53 0.8700 Trapezoidal 0.500 55.000 0.0160
DP08=>DP11 5.00 5316.53 5315.80 14.6000 Trapezoidal 0.500 55.000 0.0500
DP09=>DP10 485.00 5328.93 5324.08 1.0000 Trapezoidal 3.000 23.000 0.0800
DP10=>DP11 865.00 5324.08 5315.80 0.9600 Trapezoidal 3.000 25.000 0.0800
DP11=>DPH1 215.00 5315.80 5312.38 1.5900 Trapezoidal 3.000 25.000 0.0800
DP13=>DPH3 170.00 5324.80 5322.25 1.5000 Trapezoidal 0.300 45.000 0.0350
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B1006

Boulder Creek Commons Subdivision

Channel Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 DP01=>DP02 70.34 0 00:11 74.04 0.95 412 0.61 0.54 0.98 0.00
2 DP01a=>DP01  48.53 0 00:11 167.34 0.29 5.48 0.61 1.08 0.54 0.00
3 DP03=>DP05 37.30 0 00:14 54.81 0.68 458 2.95 0.42 0.85 0.00
4 DP04=>DP09 39.80 0 00:12 58.58 0.68 3.57 0.70 0.43 0.85 0.00
5 DP07=>DP08 27.44 0 00:17 54.74 0.50 3.48 3.74 0.37 0.75 0.00
6 DP08=>DP11 45.44 0 00:15 71.63 0.63 4.26 0.02 0.41 0.83 0.00
7 DP09=>DP10 52.04 0 00:15 113.38 0.46 271 298 2.08 0.69 0.00
8 DP10=>DP11 69.01 0 00:26 131.37 0.53 242 5.96 2.19 0.73 0.00
9 DP11=>DPH1  106.59 0 00:19 169.34 0.63 3.13 1.14 2.40 0.80 0.00
10 DP13=>DPH3  11.29 0 00:36 16.00 0.71 1.63 1.74 0.25 0.84 0.00
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B1006 1006-HYD-100YR-X-DE
Boulder Creek Commons Subdivision

Pipe Input
Element Length Inlet Outlet Total Average Pipe Pipe Pipe Manning's
ID Invert Invert Drop Slope Shape Diameter or Width Roughness
Elevation Elevation Height
(ft) (ft) M (%) (in) (in)
DP02=>DIV01 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP02=>DP03 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP02=>DP04 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP05=>DIV02 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP05=>DP06 1.00 5322.33 5323.34 -1.01 -101.0000 Dummy 0.000 0.000 0.0320
DP05=>DP07 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP06=>Out-H4 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP12=>DPH1 1.00 5315.45 5312.38 3.07 307.0000 Dummy 0.000 0.000 0.0320
DP13=>Out-H1 1.00 5312.38 5312.38 0.00 0.0000 Dummy 0.000 0.000 0.0320
DPH2=>Out-DPH2  1.00 5321.00 5321.00 0.00 0.0000 Dummy 0.000 0.000 0.0320
DPH3=>OutDPH3 1.00 5322.25 5322.25 0.00 0.0000 Dummy 0.000 0.000 0.0320

5/8/2012
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B1006

Boulder Creek Commons Subdivision

Pipe Results
SN Element Peak Time of Design Flow Peak Flow Travel Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity  Velocity Time Depth Surcharged Number Condition
Occurrence
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 DP02=>DIV01 79.89 0 00:11 0.00 0.00 1.08 0.00 Calculated
2 DP02=>DP03 39.95 0 00:11 0.00 0.00 1.08 0.00 Calculated
3 DP02=>DP04 39.95 0 00:11 0.00 0.00 1.08 0.00 Calculated
4 DP05=>DIV02 58.55 0 00:13 0.00 0.00 0.43 0.00 Calculated
5 DP05=>DP06 29.28 0 00:13 0.00 0.00 0.43 0.00 Calculated
6 DP05=>DP07 29.28 0 00:13 0.00 0.00 0.43 0.00 Calculated
7 DP06=>Out-H4 29.28 0 00:13 0.00 0.00 0.43 0.00 Calculated
8 DP12=>DPH1 22.78 0 01:09 0.00 0.00 2.40 0.00 Calculated
9 DP13=>Out-H1 113.22 0 00:19 0.00 0.00 0.25 0.00 Calculated
10 DPH2=>Out-DPH2  5.20 0 00:38 0.00 0.00 0.25 0.00 Calculated
11 DPH3=>OutDPH3  16.59 0 00:35 0.00 0.00 0.25 0.00 Calculated
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Input Data for Rational Method lﬁ = The

Basin Ax w i w%.;m...;-
Existing Conditions R
Prepared By: LRE
Project: Boulder Creek Commons Reviewed By: CCS
SG Project I.D.: B1006 Date: 05/08/12

Revised Date:
Basin Description: Located on the western half of the West Parcel, this basin drains towards Dry Creek
Ditch No. 2. Flows from this basin are collected in a depression east of the Dry Creek
Ditch No. 2 north to Outfall H1.

NRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 9.46
Surface Characteristics" Sub-Area Imp Runoff Coefficients
[acres] [%] G, Cs Cio Ci00
Undeveloped: Historic Analysis 9.46 2 0.10 0.20 0.30 0.60
! ity of Boulder, DCS, Table 7-2
Weighted Percent Imperviousness [%]: I= 2.00
Weighted Runoff Coefficients: C= 0.10
Cs= 0.20
Co= 030
Cio0 = 0.60
Time of Concentration:
Sheet Flow: Concentrated Flow:
L [ft] = 210 Ly [FTI= 1024 Ly [FT] = 0
S [%] = 2.40 Su [%] = 0.79 Sp, [%] = 0.00
t, [min] = 17.53 V, [fpsl’=  0.62 Vy,[fpsl=  0.00
ty [minj=  27.52 ty, [min] = 0.00
NOTE: non-urbanized basin 2 City of Boulder, DCS, Figure 7-3
[t [min]= 17.53] | tImin]= 27.52
Time of Concentration:
t=t+t [min] = 45.06
t=5 min = 5.00 | tc[min]= 45.06|

The Sanitas Group, LLC

Preliminary Storm Water Report
Boulder Creek Commons Subdivision



Input Data for Rational Method

Basin Bx
Existing Conditions

Project: Boulder Creek Commons

SG Project I.D.: B1006

Revised Date:

| he B

il I

Prepared By: LRE
Reviewed By: Ccs
Date: 05/08/12

e i
Group

Basin Description: Located on the eastern portion of the West Parcel, this basin drains toward the north
property line. Flows from from this basin are collected in a depression created by the

Howard-Superphostical Lateral and conveyed west to Outfall H1.

NRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 9.51
Surface Characteristics’ Sub-Area Imp Runoff Coefficients
[acres] [%] C, Cs Cio Ci00
Undeveloped: Historic Analysis 9.51 2 0.10 0.20 0.30 0.60
Parks / Open Space 0.00 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.00 40 0.40 0.45 0.50 0.70
Residential: Apartments 0.00 70 0.65 0.70 0.70 0.80
Landscape Areas-clayey soil 0.00 0 0.05 0.10 0.20 0.40
L City of Boulder, DCS, Table 7-2
Weighted Percent Imperviousness [%]1: I= 2.00
Weighted Runoff Coefficients: C= 0.10
C = 0.20
C1° = 0.30
Cioo = 0.60
Time of Concentration:
Sheet Flow: Concentrated Flow:
L [ft] = 273 Ly [FT] = 1281 L [FT] = 0
Si [%] = 2.00 Sy [%] = 0.55 S, [%] = 0.00
t, [min] = 21.26 V, [fpsl’=  0.50 Vo, [fpsl=  0.00
t, [min]=  42.70 t, [minj=  0.00
NOTE: non-urbanized basin % City of Boulder, DCS, Figure 7-3
I t, [min] = 21 .ZEj |7tt [min]=  42.70
Time of Concentration:
t=t+t, [min] = 63.96
t.=5 min = 5.00 | t[min]= 63.96|

The Sanitas Group, LLC

Preliminary Storm Water Report
Boulder Creek Commons Subdivision



Input Data for Rational Method (‘.*

Basin Cx ’v W%L uﬂ*{!‘kﬂﬁ*
— g LalOLUl
Existing Conditions s
Prepared By: LRE
Project: Boulder Creek Commons Reviewed By: ccs
SG Project I.D.: B1006 Date: 05/08/12

Revised Date:

Basin Description: Located parallel to the south property line, this basin includes the depression created
by the Bodam Lateral. Drainage fromt this basin flows overland towards the Bodam
Lateral and is conveyed west to Dry Creek Ditch No. 2.

NRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: G
Basin Area [acres] = 0.17
Surface Characteristics Sub-Area Imp Runoff Coefficients

[acres] [%] C, Cs Cio Ci0o
Undeveloped: Historic Analysis 0.17 2 0.10 0.20 0.30 0.60
Parks / Open Space 0.00 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.00 40 0.40 0.45 0.50 0.70
Residential: Apartments 0.00 70 0.65 0.70 0.70 0.80
Landscape Areas-clayey soil 0.00 0 0.05 0.10 0.20 0.40

L City of Boulder, DCS, Table 7-2

Weighted Percent Imperviousness [%]: i= 2.00
Weighted Runoff Coefficients: C= 0.10
C = 0.20

Cpo= 0.30

Cio0 = 0.60

Time of Concentration:

Sheet Flow: Concentrated Flow:
L [ft] = 8 Ly [FTI= 894 L, [FT] = 0
S, [%] = 22.50 Sul[%]= 025 Su[%]=  0.00
t, [min] = 1.62 V, [fps]’=  0.50 V, [fps]=  0.00
t, [min]=  29.80 t,[min]=  0.00
NOTE: non-urbanized basin 2 City of Boulder, DCS, Figure 7-3
I t; [min] = 1 .62—| [ t,[min]=  29.80

Time of Concentration:
t=t+, [min] = 31.42
t,=5 min = 5.00 | t[min]= 31.42|

Preliminary Storm Water Report
The Sanitas Group, LLC Boulder Creek Commons Subdivision



Input Data for Rational Method

Basin Dx

Existing Conditions

Project: Boulder Creek Commons

SG Project I.D.: B1006

(T

Prepared By:
Reviewed By:
Date:
Revised Date:

| he
1 11€

LRE
CCS
05/08/12

N
B il
Group

Basin Description: Located in the northeast corner of the West Parcel, this basin drains away from the
Howard-Superphostical Lateral and towards the northeast corner of the property. This

basin does not have a defined outfall and ponds at Outfall H2.

NRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: &
Basin Area [acres] = 0.30
Surface Characteristics' Sub-Area Imp Runoff Coefficients
[acres] (%] G G Cio Ci00
Undeveloped: Historic Analysis 0.30 2 0.10 0.20 0.30 0.60
Parks / Open Space 0.00 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.00 40 0.40 0.45 0.50 0.70
Residential: Apartments 0.00 70 0.65 0.70 0.70 0.80
Landscape Areas-clayey soil 0.00 0] 0.05 0.10 0.20 0.40
! City of Boulder, DCS, Table 7-2
Weighted Percent Imperviousness [%]: 1= 2.00
Weighted Runoff Coefficients: C,= 0.10
C.= 020
Co= 0.30
Cioo = 0.60
Time of Concentration:
Sheet Flow: Concentrated Flow:
L [ft] = 174 Ly [FT] = 0 L [FT] = 0
S, [%] = 1.20 Sq(%]= 0.0 S, [%]=  0.00
t; [min] = 20.08 Vy [fpsl’= 0.00 V, [fps]=  0.00
ty [min] = 0.00 ty, [min] = 0.00
NOTE: non-urbanized basin % City of Boulder, DCS, Figure 7-3
[t [min] = 20.08 [ t[minj= 000 |
Time of Concentration:
t=t+t, [min] = 20.08
t.=5 min = 5.00 [ t. [min] = zo.os'

The Sanitas Group, LLC

Preliminary Storm Water Report

Boulder Creek Commons Subdivision



Input Data for Rational Method ‘a —aThe &

Basin Ex

Existing Conditions

Project: Boulder Creek Commons

SG Project I.D.: B1006

Gl LG D
Group

Prepared By: LRE
Reviewed By: CCs

Date: 05/08/12

Revised Date:

Basin Description: This basin includes all of the East Parcel. Drainage from this basin flows northeast to

Outfall H3.
NRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 2.73
Surface Characteristics’ Sub-Area Imp Runoff Coefficients
[acres] [%] G, Cs Cio Ci00
Undeveloped: Historic Analysis 2.73 2 0.10 0.20 0.30 0.60
Parks / Open Space 0.00 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.00 40 0.40 0.45 0.50 0.70
Residential: Apartments 0.00 70 0.65 0.70 0.70 0.80
Landscape Areas-clayey soil 0.00 0 0.05 0.10 0.20 0.40
' City of Boulder, DCS, Table 7-2
Weighted Percent Imperviousness [%]: 1= 2.00
Weighted Runoff Coefficients: C= 0.10
= 0.20
Co= 0.30
Cioo = 0.60
Time of Concentration:
Sheet Flow: Concentrated Flow:
L [ft] = 602 Ly [FT] = 0 L [FT] = 0
S [%] = 0.83 S [%] = 0.00 Sp [%] = 0.00
t; [min] = 42.29 Vy [fps]’=  0.00 V, [fps]=  0.00

NOTE: non-urbanized basin

|t [min] = 42.29|

Time of Concentration:
t=t+t, [min] = 42.29
t.=5 min= 5.00

The Sanitas Group, LLC

ty [min] = 0.00

ty, [min] = 0.00

2 City of Boulder, DCS, Figure 7-3

| tc[min]= 42.29)

| tmin]=  0.00

Preliminary Storm Water Report

Boulder Creek Commons Subdivision



B1006 1006-HYD-10YR-X

Boulder Creek Commons Subdivision
Project Description

File Name ..o 1006-HYD-10YR-X.SPF

Project Options

Flow Units
Elevation Type ... . Elevation
Hydrology Method . Rational

Time of Concentration (TOC) Method User-Defined
Link Routing Method .. Kinematic Wave
Enable Overflow Ponding at Nodes . YES

Skip Steady State Analysis Time Periods ...........ccccceeeenene NO

Analysis Options

May 23,2012  00:00:00

May 25,2012  00:00:00

May 23,2012  00:00:00

.0 days

0 01:00:00 days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

Start Analysis On ..
End Analysis On ....
Start Reporting On
Antecedent Dry Days ...
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ....
Reporting Time Step ....
Routing Time Step

Number of Elements

RAIN GAGES ..t
Subbasins....

Junctions ...
Outfalls
Flow Diversions

Channels
Pipes ...
Pumps .
Orifices
Weirs ...
Outlets .
Pollutants .
Land Uses ...

Rainfall Details

Return Period. ..o 10 year(s)

9/25/2012
The Sanitas Group, LLC Page 1 of 9 5:52 AM



B1006

Boulder Creek Commons Subdivision

Subbasin Summary

Subbasin Area Weighted Total Total Total Peak Time of
ID Runoff Rainfall Runoff ~ Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ft})  (cfs) (days hh:mm:ss)
Ax 9.46 0.3000 165 0.50 16998.20 6.24 0 00:45:03
Bx 9.51 0.3000 1.84 055 19021.24 4.91 0 01:03:57
Cx 0.17 0.3000 149 045 27523 0.14 0 00:31:25
Dx 0.30 0.3000 125 0.38 40838 0.34 0 00:20:04
Ex 2.73 0.3000 162 049 4826.12 1.88 0 00:42:17
0S-01 7.83 0.7000 096 0.67 19071.77 28.68 0 00:11:00
0S-02 3.22 0.8900 0.91 0.81 9502.83 15.71 0 00:10:00
0S-03 0.81 0.5000 1.00 0.50 1476.03 2.03 0 00:12:00
0S-04 3.06 0.5000 1.05 0.52 5809.38 7.38 0 00:13:00
0S-05 4.99 0.5000 0.96 048 8694.58 13.05 0 00:11:00
0S-06 1.59 0.5000 118 059 340530 3.31 0 00:17:00
08-07 1.45 0.5000 0.96 048 252648 3.79 0 00:11:00
0S-08 1.14 0.5000 0.87 043 1791.84 3.29 0 00:09:00
0S8-09 9.45 0.4500 1.37 0.61 21062.35 13.93 0 00:25:00
0S-10 9.35 0.4400 1.37 0.60 20398.24 13.48 0 00:25:00
0S-11 5.05 0.3200 153 0.49 898244 4.24 0 00:35:00
08-12 2.01 0.3200 094 0.30 2203.48 3.41 0 00:10:42

The Sanitas Group, LLC

Page 2 of 9

1006-HYD-10YR-X

9/25/2012
5:52 AM



B1006

Boulder Creek Commons Subdivision

Node Summary

SN Element Element Initial Surcharge Peak Max HGL Time of Total Time
ID Type Water Elevation Inflow Elevation Peak Flooded
Elevation Attained Flooding
Occurrence
(ft) (ft) (cfs) (ft) (days hh:mm) (min)
1 DPO1 Junction 5331.93 5333.93 42.34 5332.74 0 00:00 0.00
2 DPO1a Junction 5332.93 5334.93 28.68 5333.75 0 00:00 0.00
3 DP02 Junction 5330.43 5330.93 46.58 5330.87 0 00:00 0.00
4 DP0O3 Junction 5330.43 5330.93 23.29 5330.78 0 00:00 0.00
5 DP04 Junction 5330.43 5330.93 23.29 5330.77 0 00:00 0.00
6 DP05 Junction 5323.34 5323.84 31.10 5323.68 0 00:00 0.00
7 DP06 Junction 5323.34 5323.84 15.55 5323.34 0 00:00 0.00
8 DP07 Junction 5323.34 5323.84 15.55 5323.64 0 00:00 0.00
9 DP08 Junction 5316.53 5319.53 21.93 5316.84 0 00:00 0.00
10 DP09 Junction 5328.93 5331.93 30.04 5330.54 0 00:00 0.00
11 DP10 Junction 5324.08 5327.08 36.95 5325.64 0 00:00 0.00
12 DP11 Junction 5315.80 5318.80 52.71 5317.49 0 00:00 0.00
13 DP12 Junction 5315.30 5317.30 4.94 5316.08 0 00:00 0.00
14 DP13 Junction 5315.80 5318.80 3.31 5315.80 0 00:00 0.00
15 DP14 Junction 5324.08 5327.08 37.03 5325.69 0 00:00 0.00
16 DP15 Junction 5324.80 532510 4.24 5324.95 0 00:00 0.00
17 DP16 Junction 5319.50 5320.50 3.41 5319.90 0 00:00 0.00
18 DPH1 Junction 5312.38  5315.38 59.42 5314.07 0 00:00 0.00
19 DPH2 Junction 5321.00 5327.00 0.34 5321.00 0 00:00 0.00
20 DPH3 Junction 5322.25 532825 5.81 5322.40 0 00:00 0.00
21 Out-DP06 Outfall 15.55 5322.33
22 Out-DPH1 Outfall 59.42 5312.38
23 Out-DPH2 Outfall 0.34 5321.00
24 Out-DPH3 Outfall 5.81 5322.25
25 DIVO1 Flow Diversions  5330.43 46.58 5330.43 0.00
26 DIV02 Flow Diversions 5323.34 31.10 5323.34 0.00
The Sanitas Group, LLC Page 3 of 9

1006-HYD-10YR-X

9/25/2012
5:52 AM



B1006 1006-HYD-10YR-X
Boulder Creek Commons Subdivision

Junction Input

Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded
ID Elevation (Max) (Max) Water Water Elevation Depth Area
Elevation Offset Elevation Depth

(ft) (ft) (ft) ()  (ft) (ft) (ft) (ft2)
DPO1 5331.93 5333.93 2.00 5331.93 0.00 5333.93 0.00 0.00
DPO1a  5332.93 5334.93 2.00 5332.93 0.00 5334.93 0.00 0.00
DP02 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DPO03 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DP04 5330.43 5330.93 0.50 5330.43 0.00 5330.93 0.00 0.00
DPO05 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP06 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DPO7 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP08 5316.53 5319.53 3.00 5316.53 0.00 5319.53 0.00 0.00
DP09 5328.93 5331.93 3.00 5328.93 0.00 5331.93 0.00 0.00
DP10 5324.08 5327.08 3.00 5324.08 0.00 5327.08 0.00 0.00
DP11 5315.80 5318.80 3.00 5315.80 0.00 5318.80 0.00 0.00
DP12 5315.30 5317.30 2.00 5315.30 0.00 5317.30 0.00 0.00
DP13 5315.80 5318.80 3.00 5315.80 0.00 5318.80 0.00 0.00
DP14 5324.08 5327.08 3.00 5324.08 0.00 5327.08 0.00 0.00
DP15 5324.80 5325.10 0.30 5324.80 0.00 5325.10 0.00 0.00
DP16 5319.50 5320.50 1.00 5319.50 0.00 5320.50 0.00 0.00
DPH1 5312.38 5315.38 3.00 5312.38 0.00 5315.38 0.00 0.00
DPH2 5321.00 5327.00 6.00 5321.00 0.00 5327.00 0.00 0.00
DPH3 5322.25 5328.25 6.00 5322.25 0.00 5328.25 0.00 0.00

9/25/2012
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B1006

Boulder Creek Commons Subdivision

Junction Results

Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of  Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume
Attained Occurrence

(cfs)  (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
DPO1 4234 15.70 5332.74 0.81 0.00 1.19 5331.93 0.00 0 00:11 0 00:00 0.00 0.00
DP0O1a 28.68 28.68 5333.75 0.82 0.00 1.18 5332.93 0.00 0 00:11 0 00:00 0.00 0.00
DP02  46.58 4.81 5330.87 0.44 0.00 0.06 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DP03 2329 0.00 5330.78 0.35 0.00 0.15 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DP04 2329 0.00 5330.77 0.34 0.00 0.16 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DPO05 31.10 10.61 5323.68 0.34 0.00 0.16 5323.34 0.00 0 00:14 0 00:00 0.00 0.00
DP06 1565 0.00 5323.34 0.00 0.00 0.50 5323.34 0.00 0 00:00 0 00:00 0.00 0.00
DPO7 156,55 0.00 5323.64 0.30 0.00 0.20 5323.34 0.00 0 00:14 0 00:00 0.00 0.00
DP08  21.93 13.05 5316.84 0.31 0.00 2.69 5316.53 0.00 0 00:16 0 00:00 0.00 0.00
DP09 30.04 13.93 5330.54 1.61 0.00 1.39 5328.95 0.02 0 00:12 0 00:00 0.00 0.00
DP10 36.95 13.48 5325.64 1.56 0.00 1.44 5324.10 0.02 0 00:15 0 00:00 0.00 0.00
DP11 5271  0.00 5317.49 1.69 0.00 1.31 5315.83 0.03 0 00:20 0 00:00 0.00 0.00
DP12 4.94 491 5316.08 0.78 0.00 1.22 5315.33 0.03 0 01:04 0 00:00 0.00 0.00
DP13 3.31 3.31 5315.80 0.00 0.00 3.00 5315.80 0.00 0 00:00 0 00:00 0.00 0.00
DP14 37.03 0.14 5325.69 1.61 0.00 1.39 5324.10 0.02 0 00:17 0 00:00 0.00 0.00
DP15 424 424 532495 0.15 0.00 0.15 5324.80 0.00 0 00:35 0 00:00 0.00 0.00
DP16 341  3.41 5319.90 0.40 0.00 0.60 5319.50 0.00 0 00:10 0 00:00 0.00 0.00
DPH1 5942 6.24 5314.07 1.69 0.00 1.31 5312.42 0.04 0 00:21 0 00:00 0.00 0.00
DPH2 0.34 0.34 5321.00 0.00 0.00 6.00 5321.00 0.00 0 00:00 0 00:00 0.00 0.00
DPH3 581 1.88 5322.40 0.15 0.00 5.85 5322.25 0.00 0 00:36 0 00:00 0.00 0.00

The Sanitas Group, LLC Page 5 of 9
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B1006

Boulder Creek Commons Subdivision

Channel Input

Element Length Inlet Outlet Average Shape Height Width Manning's
ID Invert Invert  Slope Roughness
Elevation Elevation
(ft) (ft) (ft) (%) (ft) (ft)

DP01=>DP02 150.00 5331.93 5330.43 1.0000 Trapezoidal 0.500 55.000 0.0160
DP01a=>DP01 200.00 5332.93 5331.93 0.5000 Trapezoidal 2.000 17.000 0.0160
DP03=>DP05 810.00 5330.43 5323.34 0.8800 Trapezoidal 0.500 55.000 0.0160
DP04=>DP09 150.00 5330.43 5328.93 1.0000 Trapezoidal 0.500 55.000 0.0160
DP07=>DP08 780.00 5323.34 5316.53 0.8700 Trapezoidal 0.500 55.000 0.0160
DP08=>DP11 5.00 5316.53 5315.80 14.6000 Trapezoidal 0.500 55.000 0.0500
DP09=>DP10 485.00 5328.93 5324.08 1.0000 Trapezoidal 3.000 23.000 0.0800
DP11=>DPH1 215.00 5315.80 5312.38 1.5900 Trapezoidal 3.000 25.000 0.0800
DP12=>DPH1 60.00 5315.30 5312.38 4.8700 Parabolic 1.000 2.000 0.0320
DP14=>DP11 865.00 5324.08 5315.80 0.9600 Trapezoidal 3.000 25.000 0.0800
DP15=>DPH3 170.00 5324.80 5322.25 1.5000 Trapezoidal 0.300 45.000 0.0350
DP16=>DP12 707.00 5319.50 5315.30 0.5900 Parabolic 1.000 15.000 0.0350

The Sanitas Group, LLC Page 6 of 9
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B1006

Boulder Creek Commons Subdivision

Channel Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 DP01=>DP02 42.07 0 00:11 58.58 0.72 3.62 0.69 0.44 0.87 0.00
2 DP01a=>DP01 28.14 0 00:11 167.34 0.17 4.69 0.71 0.81 0.41 0.00
3 DP03=>DP05 21.35 0 00:14 54.81 0.39 4.02 3.36 0.33 0.67 0.00
4 DP04=>DP09 23.19 0 00:12 58.58 0.40 3.12 0.80 0.34 0.68 0.00
5 DP07=>DP08 14.39 0 00:18 54.74 0.26 3.03 429 0.28 0.57 0.00
6 DP08=>DP11  21.93 0 00:16 71.63 0.31 3.54 0.02 0.31 0.61 0.00
7 DP09=>DP10  28.21 0 00:15 113.38 0.25 216 3.74 1.55 0.52 0.00
8 DP11=>DPH1  52.60 0 00:21 169.34 0.31 259 1.38 1.69 0.56 0.00
9 DP12=>DPH1  4.93 0 01:04 8.03 0.61 533 0.19 0.78 0.78 0.00
10 DP14=>DP11  34.84 0 00:26 131.37 0.27 203 7.10 1.55 0.52 0.00
11 DP15=>DPH3  4.18 0 00:36 16.00 0.26 123 230 0.15 0.50 0.00
12 DP16=>DP12 2.61 0 00:17 2478 0.11 324 364 0.34 0.34 0.00
The Sanitas Group, LLC Page 7 of 9
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B1006 1006-HYD-10YR-X
Boulder Creek Commons Subdivision

Pipe Input
Element Length Inlet Outlet Total Average Pipe Pipe Pipe Manning's
ID Invert Invert Drop  Slope Shape Diameter or Width Roughness
Elevation Elevation Height
(ft) (ft) M (%) (in) (i)
DP02=>DIV01 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP02=>DP03 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP02=>DP04 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP05=>DIV02 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP05=>DP06 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP05=>DP07 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP06=>Out-H4 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP10=>DP14 0.01 5324.08 5324.08 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP13=>DP11 0.01 5315.80 5315.80 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP13=>Out-H1 1.00 5312.38 5312.38 0.00 0.0000 Dummy 0.000 0.000 0.0320
DPH2=>Out-DPH2  1.00 5321.00 5321.00 0.00 0.0000 Dummy 0.000 0.000 0.0320
DPH3=>0OutDPH3 1.00 5322.25 5322.25 0.00 0.0000 Dummy 0.000 0.000 0.0320

9/25/2012
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B1006

Boulder Creek Commons Subdivision

Pipe Results
SN Element Peak Time of Design Flow Peak Flow Travel Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity  Velocity Time Depth Surcharged Number Condition
Occurrence
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 DP02=>DIV01 46.58 0 00:11 0.00 0.00 0.81 0.00 Calculated
2 DP02=>DP03 23.29 0 00:11 0.00 0.00 0.81 0.00 Calculated
3 DP02=>DP04 23.29 0 00:11 0.00 0.00 0.81 0.00 Calculated
4 DP05=>DIV02 31.10 0 00:14 0.00 0.00 0.34 0.00 Calculated
5 DP05=>DP06 15.55 0 00:14 0.00 0.00 0.34 0.00 Calculated
6 DP05=>DP07 15.55 0 00:14 0.00 0.00 0.34 0.00 Calculated
7 DP06=>Out-H4 15.55 0 00:14 0.00 0.00 0.34 0.00 Calculated
8 DP10=>DP14 36.95 0 00:17 0.00 0.00 1.55 0.00 Calculated
9 DP13=>DP11 3.31 0 00:17 0.00 0.00 0.78 0.00 Calculated
10 DP13=>Out-H1 59.42 0 00:21 0.00 0.00 0.78 0.00 Calculated
11 DPH2=>Out-DPH2  0.34 0 00:20 0.00 0.00 0.34 0.00 Calculated
12 DPH3=>OutDPH3  5.81 0 00:37 0.00 0.00 0.34 0.00 Calculated
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B1006 1006-HYD-100YR-X

Boulder Creek Commons Subdivision
Project Description

File Name ..o 1006-HYD-100YR-X.SPF

Project Options

Flow Units
Elevation Type ... . Elevation
Hydrology Method . Rational

Time of Concentration (TOC) Method User-Defined
Link Routing Method .. Kinematic Wave
Enable Overflow Ponding at Nodes . YES

Skip Steady State Analysis Time Periods ...........ccccceeeenene NO

Analysis Options

May 23,2012  00:00:00

May 25,2012  00:00:00

May 23,2012  00:00:00

.0 days

0 01:00:00 days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

Start Analysis On ..
End Analysis On ....
Start Reporting On
Antecedent Dry Days ...
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ....
Reporting Time Step ....
Routing Time Step

Number of Elements

RAIN GAGES ..t
Subbasins....

Junctions ...
Outfalls
Flow Diversions

Channels
Pipes ...
Pumps .
Orifices
Weirs ...
Outlets .
Pollutants .
Land Uses ...

Rainfall Details

Return Period. ..o 100 year(s)
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B1006

Boulder Creek Commons Subdivision

Subbasin Summary

Subbasin Area Weighted Total Total Total Peak Time of
ID Runoff Rainfall Runoff ~ Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ft})  (cfs) (days hh:mm:ss)
Ax 9.46 0.6000 2.31 1.39 47629.30 17.50 0 00:45:03
Bx 9.51 0.6000 255 1.53 52714.03 13.61 0 01:03:57
Cx 0.17 0.6000 2.1 1.26 780.01 0.41 0 00:31:25
Dx 0.28 0.6000 183 1.10 111296 0.92 0 00:20:04
Ex 2.73 0.6000 2.28 1.37 13546.83 5.29 0 00:42:17
0S-01 7.83 0.8000 145 1.16 32856.87 49.36 0 00:11:00
0S-02 3.22 0.9200 1.38  1.27 14844.52 24.54 0 00:10:00
0S-03 0.81 0.7000 151 1.05 3099.08 4.27 0 00:12:00
0S-04 3.06 0.7000 1.56 1.10 12163.04 15.47 0 00:13:00
0S-05 4.99 0.7000 145 1.01 1831295 27.52 0 00:11:00
0S-06 1.59 0.7000 1.74 122 703570 6.84 0 00:17:00
08-07 1.45 0.7000 145 1.01 532140 8.00 0 00:11:00
0S-08 1.14 0.7000 1.31 092 3803.01 6.98 0 00:09:00
0S8-09 9.45 0.6800 1.96 1.33 45760.87 30.25 0 00:25:00
0S-10 9.35 0.6700 1.96  1.31 44597.82 29.49 0 00:25:00
0Ss-11 5.05 0.6100 216  1.32 24179.25 11.42 0 00:35:00
08-12 2.01 0.5400 142 077 5596.26 8.68 0 00:10:42
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B1006

Boulder Creek Commons Subdivision

Node Summary

SN Element Element Initial Surcharge Peak Max HGL Time of Total Time
ID Type Water Elevation Inflow Elevation Peak Flooded
Elevation Attained Flooding
Occurrence
(ft) (ft)  (cfs) (ft) (days hh:mm) (min)
1 DPO1 Junction 5331.93 5333.93 70.82 5333.01 0 00:00 0.00
2 DPO1a Junction 5332.93 5334.93 49.36 5334.02 0 00:00 0.00
3 DP02 Junction 5330.43 5330.93 79.89 5330.97 0 00:00 0.00
4 DP0O3 Junction 5330.43 5330.93 39.95 5330.87 0 00:00 0.00
5 DP04 Junction 5330.43 5330.93 39.95 5330.86 0 00:00 0.00
6 DP05 Junction 5323.34 5323.84 58.55 5323.77 0 00:00 0.00
7 DP06 Junction 5323.34 5323.84 29.28 5323.34 0 00:00 0.00
8 DP07 Junction 5323.34 5323.84 29.28 5323.73 0 00:00 0.00
9 DP08 Junction 5316.53 5319.53 4544 5316.94 0 00:00 0.00
10 DP09 Junction 5328.93 5331.93 54.55 5331.07 0 00:00 0.00
11 DP10 Junction 5324.08 5327.08 70.82 5326.17 0 00:00 0.00
12 DP11 Junction 5315.80 5318.80 106.96 5318.21 0 00:00 0.00
13 DP12 Junction 5315.30 5317.30 13.64 5315.86 0 00:00 0.00
14 DP13 Junction 5315.80 5318.80 6.84 5315.80 0 00:00 0.00
15 DP14 Junction 5324.08 5327.08 71.04 5326.31 0 00:00 0.00
16 DP15 Junction 5324.80 5325.10 11.42 5325.05 0 00:00 0.00
17 DP16 Junction 5319.50 5320.50 8.68 5320.12 0 00:00 0.00
18 DPH1 Junction 5312.38  5315.38 124.53 5314.79 0 00:00 0.00
19 DPH2 Junction 5321.00 5327.00 0.92 5321.00 0 00:00 0.00
20 DPH3 Junction 5322.256 5328.25 15.82 5322.50 0 00:00 0.00
21 Out-DP06 Outfall 29.28 5322.33
22 Out-DPH1 Outfall 124.53 5312.38
23 Out-DPH2 Outfall 0.92 5321.00
24 Out-DPH3 Outfall 15.82 5322.25
25 DIVO1 Flow Diversions  5330.43 79.89 5330.43 0.00
26 DIV02 Flow Diversions 5323.34 58.55 5323.34 0.00
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B1006 1006-HYD-100YR-X
Boulder Creek Commons Subdivision

Junction Input

Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded
ID Elevation (Max) (Max) Water Water Elevation Depth Area
Elevation Offset Elevation Depth

(ft) (ft) (ft) ()  (ft) (ft) (ft) (ft2)
DPO1 5331.93 5333.93 2.00 5331.93 0.00 5333.93 0.00 0.00
DPO1a  5332.93 5334.93 2.00 5332.93 0.00 5334.93 0.00 0.00
DP02 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DPO03 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DP04 5330.43 5330.93 0.50 5330.43 0.00 5330.93 0.00 0.00
DPO05 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP06 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DPO7 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP08 5316.53 5319.53 3.00 5316.53 0.00 5319.53 0.00 0.00
DP09 5328.93 5331.93 3.00 5328.93 0.00 5331.93 0.00 0.00
DP10 5324.08 5327.08 3.00 5324.08 0.00 5327.08 0.00 0.00
DP11 5315.80 5318.80 3.00 5315.80 0.00 5318.80 0.00 0.00
DP12 5315.30 5317.30 2.00 5315.30 0.00 5317.30 0.00 0.00
DP13 5315.80 5318.80 3.00 5315.80 0.00 5318.80 0.00 0.00
DP14 5324.08 5327.08 3.00 5324.08 0.00 5327.08 0.00 0.00
DP15 5324.80 5325.10 0.30 5324.80 0.00 5325.10 0.00 0.00
DP16 5319.50 5320.50 1.00 5319.50 0.00 5320.50 0.00 0.00
DPH1 5312.38 5315.38 3.00 5312.38 0.00 5315.38 0.00 0.00
DPH2 5321.00 5327.00 6.00 5321.00 0.00 5327.00 0.00 0.00
DPH3 5322.25 5328.25 6.00 5322.25 0.00 5328.25 0.00 0.00
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B1006

Boulder Creek Commons Subdivision

Junction Results

Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of  Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume
Attained Occurrence

(cfs)  (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
DPO1 70.82 24.54 5333.01 1.08 0.00 0.92 5331.94 0.01 0 00:11 0 00:00 0.00 0.00
DP0O1a  49.36 49.36 5334.02 1.09 0.00 0.91 5332.94 0.01 0 00:11 0 00:00 0.00 0.00
DP02 79.89 10.19 5330.97 0.54 0.00 0.01 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DPO03 39.95 0.00 5330.87 0.44 0.00 0.06 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DP04 39.95 0.00 5330.86 0.43 0.00 0.07 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DPO05 58.55 22.27 5323.77 0.43 0.00 0.07 5323.34 0.00 0 00:14 0 00:00 0.00 0.00
DP06 29.28 0.00 5323.34 0.00 0.00 0.50 5323.34 0.00 0 00:00 0 00:00 0.00 0.00
DPO7 29.28 0.00 5323.73 0.39 0.00 0.11 5323.34 0.00 0 00:13 0 00:00 0.00 0.00
DP08 4544 27.52 5316.94 0.41 0.00 2.59 5316.53 0.00 0 00:15 0 00:00 0.00 0.00
DP09 54.55 30.25 5331.07 2.14 0.00 0.86 5328.96 0.03 0 00:12 0 00:00 0.00 0.00
DP10 70.82 29.49 5326.17 2.09 0.00 0.91 5324.11 0.03 0 00:15 0 00:00 0.00 0.00
DP11 106.96 0.00 5318.21 2.41 0.00 0.59 5315.84 0.04 0 00:18 0 00:00 0.00 0.00
DP12 13.64 13.61 5315.86 0.56 0.00 1.44 5315.32 0.02 0 00:15 0 00:00 0.00 0.00
DP13 6.84 6.84 5315.80 0.00 0.00 3.00 5315.80 0.00 0 00:00 0 00:00 0.00 0.00
DP14 71.04 041 5326.31 2.23 0.00 0.77 5324.11 0.03 0 00:17 0 00:00 0.00 0.00
DP15 1142 1142 5325.05 0.25 0.00 0.05 5324.80 0.00 0 00:35 0 00:00 0.00 0.00
DP16 8.68 8.68 5320.12 0.62 0.00 0.38 5319.50 0.00 0 00:10 0 00:00 0.00 0.00
DPH1 12453 17.49 5314.79 2.41 0.00 0.59 5312.42 0.04 0 00:19 0 00:00 0.00 0.00
DPH2 0.92 0.92 5321.00 0.00 0.00 6.00 5321.00 0.00 0 00:00 0 00:00 0.00 0.00
DPH3 1582 5.29 5322.50 0.25 0.00 5.75 5322.25 0.00 0 00:36 0 00:00 0.00 0.00
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B1006

Boulder Creek Commons Subdivision

Channel Input

Element Length Inlet Outlet Average Shape Height Width Manning's
ID Invert Invert  Slope Roughness
Elevation Elevation
(ft) (ft) (ft) (%) (ft) (ft)

DP01=>DP02 150.00 5331.93 5330.43 1.0000 Trapezoidal 0.550 60.000 0.0160
DP01a=>DP01 200.00 5332.93 5331.93 0.5000 Trapezoidal 2.000 17.000 0.0160
DP03=>DP05 810.00 5330.43 5323.34 0.8800 Trapezoidal 0.500 55.000 0.0160
DP04=>DP09 150.00 5330.43 5328.93 1.0000 Trapezoidal 0.500 55.000 0.0160
DP07=>DP08 780.00 5323.34 5316.53 0.8700 Trapezoidal 0.500 55.000 0.0160
DP08=>DP11 5.00 5316.53 5315.80 14.6000 Trapezoidal 0.500 55.000 0.0500
DP09=>DP10 485.00 5328.93 5324.08 1.0000 Trapezoidal 3.000 23.000 0.0800
DP11=>DPH1 215.00 5315.80 5312.38 1.5900 Trapezoidal 3.000 25.000 0.0800
DP12=>DPH1 60.00 5315.30 5312.38 4.8700 Parabolic 1.000 15.000 0.0320
DP14=>DP11 865.00 5324.08 5315.80 0.9600 Trapezoidal 3.000 25.000 0.0800
DP15=>DPH3 170.00 5324.80 5322.25 1.5000 Trapezoidal 0.300 45.000 0.0350
DP16=>DP12 708.00 5319.50 5315.30 0.5900 Parabolic 1.000 15.000 0.0350
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B1006

Boulder Creek Commons Subdivision

Channel Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 DP01=>DP02 70.34 0 00:11 74.04 0.95 412 0.61 0.54 0.98 0.00
2 DP01a=>DP01  48.53 0 00:11 167.34 0.29 5.48 0.61 1.08 0.54 0.00
3 DP03=>DP05 37.30 0 00:14 54.81 0.68 458 2.95 0.42 0.85 0.00
4 DP04=>DP09 39.80 0 00:12 58.58 0.68 3.57 0.70 0.43 0.85 0.00
5 DP07=>DP08 27.44 0 00:17 54.74 0.50 3.48 3.74 0.37 0.75 0.00
6 DP08=>DP11 45.44 0 00:15 71.63 0.63 4.26 0.02 0.41 0.83 0.00
7 DP09=>DP10 52.04 0 00:15 113.38 0.46 271 298 2.08 0.69 0.00
8 DP11=>DPH1  106.79 0 00:19 169.34 0.63 3.13 1.14 2.40 0.80 0.00
9 DP12=>DPH1 13.63 0 01:04 77.57 0.18 456 0.22 0.45 0.45 0.00
10 DP14=>DP11 69.30 0 00:26 131.37 0.53 242 5.96 2.19 0.73 0.00
11 DP15=>DPH3  11.29 0 00:36 16.00 0.71 1.63 1.74 0.25 0.84 0.00
12 DP16=>DP12 7.14 0 00:15 2476 0.29 4.08 2.89 0.55 0.55 0.00
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B1006 1006-HYD-100YR-X
Boulder Creek Commons Subdivision

Pipe Input
Element Length Inlet Outlet Total Average Pipe Pipe Pipe Manning's
ID Invert Invert Drop  Slope Shape Diameter or Width Roughness
Elevation Elevation Height
(ft) (ft) M (%) (in) (i)
DP02=>DIV01 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP02=>DP03 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP02=>DP04 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP05=>DIV02 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP05=>DP06 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP05=>DP07 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP06=>Out-H4 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP10=>DP14 0.00 5324.08 5324.08 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP13=>DP11 0.01 5315.80 5315.80 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP13=>Out-H1 1.00 5312.38 5312.38 0.00 0.0000 Dummy 0.000 0.000 0.0320
DPH2=>Out-DPH2  1.00 5321.00 5321.00 0.00 0.0000 Dummy 0.000 0.000 0.0320
DPH3=>0OutDPH3 1.00 5322.25 5322.25 0.00 0.0000 Dummy 0.000 0.000 0.0320
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B1006

Boulder Creek Commons Subdivision

Pipe Results
SN Element Peak Time of Design Flow Peak Flow Travel Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity  Velocity Time Depth Surcharged Number Condition
Occurrence
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 DP02=>DIV01 79.89 0 00:11 0.00 0.00 1.08 0.00 Calculated
2 DP02=>DP03 39.95 0 00:11 0.00 0.00 1.08 0.00 Calculated
3 DP02=>DP04 39.95 0 00:11 0.00 0.00 1.08 0.00 Calculated
4 DP05=>DIV02 58.55 0 00:13 0.00 0.00 0.43 0.00 Calculated
5 DP05=>DP06 29.28 0 00:13 0.00 0.00 0.43 0.00 Calculated
6 DP05=>DP07 29.28 0 00:13 0.00 0.00 0.43 0.00 Calculated
7 DP06=>Out-H4 29.28 0 00:13 0.00 0.00 0.43 0.00 Calculated
8 DP10=>DP14 70.82 0 00:17 0.00 0.00 2.08 0.00 Calculated
9 DP13=>DP11 6.84 0 00:17 0.00 0.00 0.45 0.00 Calculated
10 DP13=>Out-H1 124.53 0 00:19 0.00 0.00 0.45 0.00 Calculated
11 DPH2=>Out-DPH2  0.92 0 00:20 0.00 0.00 0.55 0.00 Calculated
12 DPH3=>OutDPH3  15.82 0 00:36 0.00 0.00 0.55 0.00 Calculated
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13% impervious area (see the Appendix for calculations). A portion of this sub-basin is located
within the 100-yr flood plain limits.

Sub-basin H2, 2.68 acres, is the central portion of the site and consists of grass fields, landscaped
areas, concrete walks, and the western portion of the existing parking lot on the north side of the
site. The runoff from this basin sheet flows to the north onto Sioux Drive and 55" Street as
surface flow, and is ultimately transmitted into South Boulder Creek. Runoffs calculated for this
basin are 1.56 cfs for the minor storm and 5.90 cfs for the major storm, with approximately 23%
impervious area.

Sub-basin H3, 1.25 acres, consists of grass fields, landscaped areas, concrete walks, gravel
walks, and an asphalt basketball court. The runoff from this basin is collected by existing storm
inlets and conveyed through a 12-inch diameter RCP, 14-inch diameter RCP, and finally 18-inch
diameter RCP into the existing storm sewer system in Sioux Drive and ultimately into South
Boulder Creek. Runoffs calculated for this basin are 1.00 cfs for the minor storm and 3.16 cfs for
the major storm, with approximately 36% impervious area. (See the Appendix for calculations)

Sub-basin H4, 8.30 acres, is the eastern portion of the site and consists of grass fields, landscaped
areas, concrete walks, gravel walks, a small portion of roof area, and a gravel/dirt dog-park area.
The runoff from this basin sheet flows to the east into existing ponds where it is used for
recreation and irrigation, and is ultimately detained before being transmitted into South Boulder
Creek during storm events. Runoffs calculated for this basin are 3.90 cfs for the minor storm and
16.99 cfs for the major storm, with approximately 13% impervious area (see the Appendix for
calculations). A portion of this sub-basin is located within the 100-yr flood plain limits.

Sub-basin HS, 1.41 acres, is a small portion of grassy areas, bare ground, and gravel dog park
area in the southeastern comer of the site. The runoff from this basin sheet flows to the east into
existing ponds where it is used for recreation and irrigation, and is ultimately detained before
being transmitted into South Boulder Creek during storm events. Runoffs calculated for this
basin are 0.85 cfs for the minor storm and 3.77 cfs for the major storm, with approximately 12%
impervious area (see the Appendix for calculations). A portion of this sub-basin is located within
the 100-yr flood plain limits.

Sub-basin H6, 2.07 acres, is a narrow southern portion of the site and consists of grass areas,
gravel walks, and vegetated ditches. The runoff from this basin sheet flows directly offsite or is
collected by the Howard Super-Fossicle Ditch. Runoffs calculated for this basin are 1.43 cfs for
the minor storm and 6.69 cfs for the major storm, with approximately 10% impervious area (see
the Appendix for calculations). A portion of this sub-basin is located within the 100-yr flood
plain limits.

Landscape irrigation infrastructure currently exists on the site but will be replaced as part of the
proposed improvements. Delineated wetlands also exist on the site, but will not be impacted as
part of the planned improvements.

PROPOSED (DEVELOPED) DRAINAGE

DRAINAGE DESIGN CRITERIA

The proposed private storm drainage facilities for the project are designed to comply with the
“City of Boulder Design and Construction Standards,” 2000 Edition, and the Urban Drainage
and Flood Control District’s (UDFCD) Urban Storm Drainage Criteria Manual (USDCM), June
2005 Edition, as the secondary reference.
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Runoff from the western portion of the site currently infiltrates into the soil and sheetflows to the
north. This sheet flow is collected by a gentle swale on the north side of the site and is conveyed
to Oneida Street in the northwest comer of the site. These flows are eventually collected by
existing storm sewer infrastructure and are transmitted to South Boulder Creek. Once developed,
runoff from this area will follow the same pattern. Infiltration capacity will be improved by the
implementation of a “dry well” infiltration device with grated lid, which will collect runoff via
underdrain piping from the western portion of synthetic turf field.

The southern and western edge portions of the site are currently occupied by existing irrigation
ditches and infrastructure. Drainage patterns at this infrastructure will not be modified in any
way as part of this development, nor will any addition runoff be introduced into this
infrastructure as a result of the proposed development. The proposed plans attempt to match the
current runoff patterns in this area.

The proposed realignment of Sioux Drive directly north of the existing East Boulder Recreation

Center building will not require new storm infrastructure, and runoff from this area will match

existing patterns, Though a minor amount of impervious paving area is being added at this

location, no detention is required because of the site’s proximity to the flood conveyance zone.

Water-quality mitigation will not '-be 1rnp1emented for-this. area:because:it:1s:a minor;addition-to?
~an éxisting impenvioyssasphalt:surface.

PROPOSED SITE BASINS

As shown on the attached Figure 1 — Developed Drainage Plan, the entire 20.91 acre site has
been analyzed to determine the proposed runoff from the total developed site area. The site has
been divided into six major basins, basins P1-P6; the boundaries of these basins being
established based on design points corresponding to locations where runoff leaves the property.
The six basins have been delineated to have the approximate size and shape of the historic basins
(basins H1-H6) and have been designed to approximately share design point locations to aid in
the comparison of discharge quantity between historic and developed conditions.

Basin P1, 4.75 acres, is divided into two minor basins. Basin P1A is 3.5 acres of natural grass,
landscaped areas, crusher fines walks, concrete walks, and an irrigation pond and associated
pump house. Runoff from this basin is primarily conveyed as sheet flows to the north into the
existing swale and ultimately onto Oneida Street, with a portion being infiltrated into the soil. A
small portion of potential runoff is collected and retained by the irrigation pond (i.e., rain that
falls into the pond and pond perimeter area). Basin P1B is 1.25 acres consisting of the western
half of the west synthetic turf field and a portion of the surrounding natural grass and
landscaping areas. Runoff from these synthetic turf and landscaped areas is collected in the turf
subgrade rock/underdrain system and sump field inlets connected to a perforated underdrain
located on the western edge of the west field. The combined runoff is conveyed to a dry well
infiltration device near the northwest corner of the west field. An overflow pipe connects the
drywell with the existing swale for storm events which can not be entirely mitigated through
infiltration. During major storm events, runoff which does not infiltrate via the dry well or
directly through the site surface is conveyed to Oneida Street as sheet and channel flows,
matching historic drainage patterns.

Pipe sizes and slopes have been designed to the 5-year storm event per calculations included in
the Appendix of this report. As shown in these calculations, these pipes have been conservatively
designed by determining the percentage of the overall basin runoff which will be discharged at
-the extreme downstream point of a network and sizing all upstream pipes (excluding underdrain
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patterns). Basin P4C is 0.31 acres of rock embankment located adjacent to the north pond.
Runoff from this basin sheet flows directly into the north pond. In total, calculated major storm
runoff for basin P4 is 20.76 cfs, with approximately 28% impervious area. (see Appendix for
calculations)

Basin PS$, 2.19 acres, is divided into two minor basins. Basin P5A is 0.88 acres of natural grass
area, landscaped area, and concrete walks. Runoff from this basin sheet flows directly into the
south pond, and ultimately to South Boulder Creek, matching historic drainage patterns. Basin
P5B is 1.31 acres consisting primarily of asphalt parking lot and concrete walks, with some
Jandscaped and natural grass areas. Runoff from this basin sheetflows to the north where it is
collected by a sidewalk chase and deposited into a PLD basin (see Appendix for sizing
calculations) via a rip rap channel. The runoff is treated for water quality purposes before
infiltrating into the soil or being collected and conveyed into the south pond. Calculated major
storm runoff for Basin P5 is 9.51 cfs, with approximately 51% impervious area. (see Appendix
for calculations)

Basin P6 is 2.01 acres of natural grass area, wetland area, irrigation ditches, and a small portion
of gravel walk. This area is similar to the 2.0 acre historic basin H6. Runoff from this basin
either sheet flows offsite to the south or is collected by the irrigation ditch and transmitted
offsite. This basin will be only mildly affected by development of the site, and proposed drainage
patterns will closely match historic. Calculated major storm runoff for basin P6 is 6.06 cfs, with
approximately 15% impervious area. (see Appendix for calculations)

Other areas of the site which will be altered by this development but have not been determined to
have a significant effect on stormwater quantity, quality, or drainage patterns include: 1) a small
area of natural grass, concrete walks, and asphalt driveway at the new parking lot access point on
55™ Street on the southern side of the site, 2) a small area of natural grass and concrete walks
north of the existing parking lot along Sioux Drive, including a new walk and two new concrete
curb ramps, and 3) new asphalt associated with the short realignment of Sioux Drive directly
north of the recreation center building.

Design Storm (cfs) Design Storm (cfs) W

Basin 5-YR 100-YR Basin 5-YR 100-YR

H1 4.30 10.36 P1 - 15.78

H2 2.69 590 P2 - 18.86

H3 1.61 3.16 P3 - 3.39

H4 7.12 16.99 P4 - 20.76

H5 1.57 3.77 P5 - 9.52

H6 2.72 6.69 P6 - 6.06
Totals 20.01 46.87 - 74.37

WATER QUALITY, DETENTION AND STORMWATER MANAGEMENT PLAN

The City of Boulder has waived the requirement to provide onsite stormwater detention because
the project is located immediately adjacent to the South Boulder Creek 100-yr flood plain. Per

East Boulder Community Park — Final Drainage Report 7
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‘ DSt
1 SWALE

SUMMARY RUNOFF TABLE
BASIN | DESIGN|DIRECT RUNOFF |CUMULATIVE RUNOFF
POINT (CFS) (CFS)
Q5 Q100 Q5 Q100
PTA T | 28 | 1178 286 11.78
P18 7 | 085 | 400 0.85 4.00
Pi 1 = = 3 1578
P24 2 067 249 067 249
P2B 8 0.82 1.86 0.82 186
P2C 9 J.41 14 51 341 14 51
P2 2 = Z = 13 86
P3 3 18 [ 339 119 339
P4A 4 3.9¢ 475 3.99 4.75
P4g 10 1.34 14.48 134 14.48
4C 11 0.50 153 0.50 1.53
(23 4 -~ - = 20.76
PoSA E 079 | 606 079 6.06
PS8 | 12 | 267 | 346 267 346
, 5 = = = 952
P B 167 | 606 | 167 6.06
NOTE.

DIRECT RUNCFF AND MINOR STORM RUNCFF VALUES ARE APPLICABLE FOR PIPE
SIZING PURPOSES ONLY (NO DETENTION REQUIRED). DIRECT MINOR, DIRECT MAJOR,
AND CUMULATIVE MINOR STORM RUNOFF FOR MAJOR BASINS P1, P2, P4 AND PS
1S THEREFORE NOT SHOWN

1 TH 100-YR FLODDPLAIN LIMIT DELINEATION IS BASED
OM GRAPHICAL INTERPRETATION OF CITY OF BOULDER
FLOOD MAPPING INFORMATION PROVIDED APRL. 2009
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Hydrologic Soil Group—Boulder County Area, Colorado
(B1006 - Boulder Creek Commons)
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Hydrologic Soil Group—Boulder County Area, Colorado

(B1006 - Boulder Creek Commons)

MAP LEGEND

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
A

AD
B
B/D

C/ID

JfdooBoond

D
Not rated or not available

Political Features
o Cities
Water Features

Streams and Canals

Transportation

Jrirre Rails
g Interstate Highways
s US Routes
Major Roads
e Local Roads

MAP INFORMATION

Map Scale: 1:2,920 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Boulder County Area, Colorado
Version 9, May 1, 2009

Date(s) aerial images were photographed:  8/6/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

USDA  Natural Resources

Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/10/2012
Page 2 of 4




Hydrologic Soil Group—Boulder County Area, Colorado

B1006 - Boulder Creek Commons

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Boulder County Area, Colorado (CO643)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Nh

Niwot soils C 24.0

100.0%

Totals for Area of Interest 24.0

100.0%

Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

USDA
s

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

5/10/2012
Page 3 of 4



Hydrologic Soil Group—Boulder County Area, Colorado B1006 - Boulder Creek Commons

Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components”. A component is
either some type of soil or some nonsail entity, e.g., rock outcrop. For the attribute
being aggregated, the first step of the aggregation process is to derive one attribute
value for each of a map unit's components. From this set of component attributes,
the next step of the aggregation process derives a single value that represents the
map unit as a whole. Once a single value for each map unit is derived, a thematic
map for soil map units can be rendered. Aggregation must be done because, on
any soil map, map units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a
critical factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for
the components in a map unit. For each group, percent composition is set to the
sum of the percent composition of all components participating in that group. These
groups now represent "conditions" rather than components. The attribute value
associated with the group with the highest cumulative percent composition is
returned. If more than one group shares the highest cumulative percent
composition, the corresponding "tie-break" rule determines which value should be
returned. The "tie-break" rule indicates whether the lower or higher group value
should be returned in the case of a percent composition tie.

The result returned by this aggregation method represents the dominant condition
throughout the map unit only when no tie has occurred.

Component Percent Cutoff: None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule: Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

USDA  Natural Resources Web Soil Survey 5/10/2012
Conservation Service National Cooperative Soil Survey Page 4 of 4



Preliminary Storm Water Report November 2012
Boulder Creek Commons Subdivision

APPENDIX B
Detention Pond Calculations

The Sanitas Group, LLC 1022 Willow Place | Louisville, CO 80027 303.981.9238



Detention Pond: Stage-Storage

DETO1

Proposed Conditions

Project: Boulder Creek Cormmons
55 Project 1.D.: B1005

Prepared By: LRE
Reviewed By: ccs
Date:  06/10/12
Revised Date: 10/08/12

Pond Description: Detention pond located in western open space. Provides detention storage for Basins A4

and AB. Includes EDB water quality BMP for Basins A4, A6, A7, AB, A9, A1l and Al12.

Iner ntal C lati
Contour Storage Storage
Stage Elevation Area Volume Volume
ft] ift] {sf} [ef] [cf]
00 5316.5 0 0 0
0.1 5316.6 374 12 12
0.2 5316.7 748 55 67
0.3 5316.8 1121 93 160
0.4 5316.9 1485 130 291
0.5 5317.0 1869 168 458
0.8 53171 2418 214 872
0.7 5317.2 2887 269 941
0.8 5317.3 3516 324 1265
0.9 5317.4 4065 379 1844
1.0 5317.5 4514 434 2077
i1 53176 5163 489 25656
12 5317.7 5712 544 3108
1.3 5317.8 6261 568 3708
14 5317.9 6810 653 4361 0.5"Vyyq=4,007cf
1.5 5318.0 7359 708 5069
1.6 5318.1 7551 745 5815
1.7 53182 T743 765 8579
1.8 53183 7935 784 7363
1.9 5318.4 8127 803 8166 Viyq=8,015-cf
20 5318.5 8318 822 8889
2.1 5318.6 8511 841 9830
22 5318.7 8703 861 10691
2.3 53188 8885 880 11571
24 5318.9 2087 899 12470
25 5318.0 9279 918 13388
26 5319.1 94386 936 14324
2.7 5318.2 9592 851 15275
28 5319.3 5749 967 16242
29 5319.4 9905 983 17225
3.0 5319.5 10062 998 18223
3.1 53196 10218 1014 19237 Vioweq=110%({Viyaoy* Vi =19,595-cf
3.2 5319.7 10375 1020 20267
3.3 5318.8 10531 1045 21312
3.4 5319.9 10688 1081 22373 Viooreq= 110%(0.5 " Viyaey+Vi00=21,708-cf
3.5 5320.0 10844 1077 23449
3.8 53201 10899 1092 24542
3.7 5320.2 11153 1108 25649
38 5320.3 11308 1123 26772
3.8 5320.4 11462 1138 27911
4.0 53205 11817 1154 29065
41 53208 11771 1169 30234
4.2 5320.7 11926 1185 31418
4.3 53208 12080 1200 32619
4.4 5320.9 12235 1216 33835
4.5 5321.0 12388 1231 35066 Top of Pond Embankment

The Sanitas Group, LLC

Freiminary Storm Water Report
Boulder Creek Commons Subdivision
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EAA INPUT VALUED:
A(REA =5 o A}H o Ahg = 6:3"@ T 222 = ':_C’ISM_
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Do ae = O5cke fac { Cate. BASED ON EX, SITE (S

Groome = 1 efs /e S
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DETENTION VOLUME BY THE MODIFIED FAA METHOD
(See USDCM Volume 2 Storage Chapter for description of method)

Project: Boulder Creek Commons - Preliminary Design

Basin ID: DETO1 - Basins A4 and A8

(For catchments less than 160 acres only. For larger catchments, use hydrograph routing method)
(NOTE: for catchments larger than 90 acres, CUHP hydrograph and routing are recommended)

Determination of MINOR Detention Volume Using Modified FAA Method Determination of MAJOR Detention Volume Using Modified FAA Method
Design Information (Input): Design Information (Input):
Catchment Drainage Imperviousness l,= 36.36 percent Catchment Drainage Imperviousness l,= 36.36 percent
Catchment Drainage Area = 2.980 acres Catchment Drainage Area A= 2.980 acres
Predevelopment NRCS Soil Group Type = C A, B, C,orD Predevelopment NRCS Soil Group Type = C A B,C,orD
Return Period for Detention Control = 10 years (2, 5, 10, 25, 50, or 100) Return Period for Detention Control T =years (2, 5, 10, 25, 50, or 100)
Time of Concentration of Watershed Te= 17 minutes Time of Concentration of Watershed Te= 17 minutes
Allowable Unit Release Rate q= 0.59 cfs/acre Allowable Unit Release Rate q =cfs/acre
One-hour Precipitation Py = 1.61 inches One-hour Precipitation Py = .61 inches
Design Rainfall IDF Formula i = C,* P,/(Co+T)"Cs Design Rainfall IDF Formula i = C,* P,/(Co+T)"Cs
Coefficient One Ci= 28.50 Coefficient One Ci= 28.50
Coefficient Two C,= 10 Coefficient Two Cy= 10
Coefficient Three Cy= 0.789 Coefficient Three Cy= 0.789
Determination of Average Outflow from the Basin (Calculated): Determination of Average Outflow from the Basin (Calculated):
Runoff Coefficient C= 0.40 Runoff Coefficient C= 0.58
Inflow Peak Runoff Qp-in= 4.06 cfs Inflow Peak Runoff Qp-in= 9.55 cfs
Allowable Peak Outflow Rate Qp-out = 1.76 cfs Allowable Peak Outflow Rate Qp-out = 4.89 cfs
Mod. FAA Minor Storage Volume = 2,987 cubic feet Mod. FAA Major Storage Volume = 5,772 cubic feet
Mod. FAA Minor Storage Volume = 0.069 acre-ft Mod. FAA Major Storage Volume = 0.132 acre-ft
5 <- Enter Rainfall Duration Incremental Increase Value Here (e.g. 5 for 5-Minutes)
Rainfall Rainfall Inflow Adjustment Average Outflow Storage Rainfall Rainfall Inflow Adjustment Average Outflow Storage
Duration Intensity Volume Factor Outflow Volume Volume Duration Intensity Volume Factor Outflow Volume Volume
minutes inches / hr cubic feet "m" cfs cubic feet cubic feet minutes inches / hr cubic feet "m" cfs cubic feet cubic feet
(input) (output) (output) (output) (output) (output) (output) (input) (output) (output) (output) (output) (output) (output)
0 0.00 0 0.00 0.00 0 0 0 0.00 0 0.00 0.00 0 0
5 5.42 1,937 1.00 1.76 527 1,410 5 8.78 4,553 1.00 4.89 1,466 3,087
10 4.32 3,087 1.00 1.76 1,055 2,032 10 7.00 7,257 1.00 4.89 2,932 4,325
15 3.62 3,883 1.00 1.76 1,582 2,301 15 5.87 9,128 1.00 4.89 4,398 4,730
20 3.13 4,484 0.93 1.63 1,952 2,533 20 5.08 10,541 0.93 4.52 5,425 5,116
25 2.78 4,963 0.84 1.48 2,215 2,748 25 4.50 11,667 0.84 4.11 6,158 5,509
30 2.50 5,360 0.78 1.38 2,479 2,881 30 4.05 12,600 0.78 3.83 6,891 5,709
35 2.28 5,699 0.74 1.31 2,743 2,956 35 3.69 13,396 0.74 3.63 7,624 5,772
40 2.09 5,993 0.71 1.25 3,007 2,987 40 3.40 14,088 0.71 3.48 8,357 5,731
45 1.94 6,254 0.69 1.21 3,270 2,984 45 3.15 14,701 0.69 3.37 9,090 5,611
50 1.81 6,488 0.67 1.18 3,534 2,954 50 2.94 15,251 0.67 3.27 9,823 5,427
55 1.70 6,700 0.65 1.15 3,798 2,902 55 2.76 15,749 0.65 3.20 10,556 5,193
60 1.61 6,894 0.64 1.13 4,061 2,832 60 2.60 16,205 0.64 3.14 11,289 4,916
65 1.52 7,073 0.63 1.1 4,325 2,748 65 247 16,625 0.63 3.08 12,023 4,603
70 1.45 7,239 0.62 1.09 4,589 2,650 70 2.34 17,015 0.62 3.04 12,756 4,260
75 1.38 7,393 0.61 1.08 4,853 2,541 75 2.23 17,379 0.61 3.00 13,489 3,891
80 1.32 7,539 0.61 1.07 5,116 2,422 80 2.14 17,720 0.61 2.96 14,222 3,499
85 1.26 7,675 0.60 1.05 5,380 2,295 85 2.05 18,042 0.60 2.93 14,955 3,087
90 1.21 7,804 0.59 1.05 5,644 2,161 90 1.97 18,345 0.59 291 15,688 2,657
95 1.17 7,927 0.59 1.04 5,908 2,019 95 1.89 18,633 0.59 2.88 16,421 2,212
100 1.12 8,043 0.59 1.03 6,171 1,872 100 1.82 18,907 0.59 2.86 17,154 1,753
105 1.09 8,154 0.58 1.02 6,435 1,719 105 1.76 19,168 0.58 2.84 17,887 1,281
110 1.05 8,261 0.58 1.01 6,699 1,562 110 1.70 19,418 0.58 2.82 18,620 798
115 1.02 8,362 0.57 1.01 6,962 1,400 115 1.65 19,657 0.57 2.80 19,353 304
120 0.99 8,460 0.57 1.00 7,226 1,234 120 1.60 19,887 0.57 279 20,086 -200
125 0.96 8,554 0.57 1.00 7,490 1,064 125 1.55 20,107 0.57 278 20,819 -712
130 0.93 8,645 0.57 0.99 7,754 891 130 1.51 20,320 0.57 2.76 21,553 -1,232
135 0.90 8,732 0.56 0.99 8,017 715 135 1.47 20,526 0.56 275 22,286 -1,760
140 0.88 8,816 0.56 0.99 8,281 535 140 1.43 20,724 0.56 274 23,019 -2,295
145 0.86 8,898 0.56 0.98 8,545 353 145 1.39 20,916 0.56 273 23,752 -2,836
150 0.84 8,977 0.56 0.98 8,809 169 150 1.36 21,102 0.56 272 24,485 -3,383
155 0.82 9,054 0.55 0.98 9,072 -18 155 1.32 21,282 0.55 271 25,218 -3,936
160 0.80 9,128 0.55 0.97 9,336 -208 160 1.29 21,457 0.55 2.70 25,951 -4,494
165 0.78 9,201 0.55 0.97 9,600 -399 165 1.26 21,628 0.55 2.70 26,684 -5,057
170 0.76 9,271 0.55 0.97 9,864 -592 170 1.24 21,793 0.55 2.69 27,417 -5,624
175 0.75 9,340 0.55 0.96 10,127 -787 175 1.21 21,954 0.55 2.68 28,150 -6,196
180 0.73 9,407 0.55 0.96 10,391 -984 180 1.18 22,111 0.55 2.67 28,883 -6,772
185 0.72 9,472 0.55 0.96 10,655 -1,183 185 1.16 22,265 0.55 2.67 29,616 -7,352
190 0.70 9,535 0.54 0.96 10,918 -1,383 190 1.14 22,414 0.54 2.66 30,350 -7,935
195 0.69 9,598 0.54 0.96 11,182 -1,585 195 1.12 22,560 0.54 2.66 31,083 -8,522
200 0.68 9,658 0.54 0.95 11,446 -1,788 200 1.09 22,703 0.54 2.65 31,816 -9,113
205 0.66 9,718 0.54 0.95 11,710 -1,992 205 1.07 22,842 0.54 2.65 32,549 -9,706
210 0.65 9,776 0.54 0.95 11,973 -2,198 210 1.06 22,979 0.54 2.64 33,282 -10,303
215 0.64 9,833 0.54 0.95 12,237 -2,405 215 1.04 23,113 0.54 2.64 34,015 -10,902
220 0.63 9,888 0.54 0.95 12,501 -2,613 220 1.02 23,243 0.54 2.63 34,748 -11,505
225 0.62 9,943 0.54 0.95 12,765 -2,822 225 1.00 23,372 0.54 2.63 35,481 -12,109
230 0.61 9,996 0.54 0.94 13,028 -3,032 230 0.99 23,498 0.54 2.62 36,214 -12,717
235 0.60 10,049 0.54 0.94 13,292 -3,243 235 0.97 23,621 0.54 2.62 36,947 -13,326
240 0.59 10,100 0.54 0.94 13,556 -3,455 240 0.95 23,742 0.54 2.62 37,680 -13,938
245 0.58 10,151 0.53 0.94 13,819 -3,669 245 0.94 23,861 0.53 2.61 38,413 -14,552
250 0.57 10,201 0.53 0.94 14,083 -3,883 250 0.92 23,978 0.53 2.61 39,146 -15,169
255 0.56 10,249 0.53 0.94 14,347 -4,098 255 0.91 24,092 0.53 2.61 39,880 -15,787
260 0.55 10,297 0.53 0.94 14,611 -4,313 260 0.90 24,205 0.53 2.60 40,613 -16,407
265 0.55 10,345 0.53 0.94 14,874 -4,530 265 0.88 24,316 0.53 2.60 41,346 -17,030
270 0.54 10,391 0.53 0.93 15,138 -4,747 270 0.87 24,425 0.53 2.60 42,079 -17,654
275 0.53 10,437 0.53 0.93 15,402 -4,965 275 0.86 24,532 0.53 2.59 42,812 -18,279
280 0.52 10,482 0.53 0.93 15,666 -5,184 280 0.85 24,638 0.53 2.59 43,545 -18,907
285 0.52 10,526 0.53 0.93 15,929 -5,404 285 0.84 24,742 0.53 2.59 44,278 -19,536
290 0.51 10,569 0.53 0.93 16,193 -5,624 290 0.83 24,844 0.53 2.59 45,011 -20,167
295 0.50 10,612 0.53 0.93 16,457 -5,844 295 0.82 24,945 0.53 2.58 45,744 -20,799
300 0.50 10,655 0.53 0.93 16,720 -6,066 300 0.81 25,045 0.53 2.58 46,477 -21,432
Mod. FAA Minor Storage Volume (cubic ft.) 2,987 Mod. FAA Major Storage Volume (cubic ft. 5,772
Mod. FAA Minor Storage Volume (acre-ft.) = 0.0686 Mod. FAA Major Storage Volume (acre-ft.) = 0.1325

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 2.2, Released January 2010
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DETENTION VOLUME BY THE MODIFIED FAA METHOD
(See USDCM Volume 2 Storage Chapter for description of method)

Project: Boulder Creek Commons - Preliminary Design

Basin ID: DETO1 - Basins A4 and A8

Vs
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|| Design Procedure Form: Extended Detention Basin (EDB)

Designer: LRE

Company: The Sanitas Group, LLC

Date: September 26, 2012

Project: Boulder Creek Commons - Preliminary Design
Location: Boulder, CO

Sheet 1 of 4

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i = 1,/ 100 )
C) Contributing Watershed Area

D) For Watersheds Outside of the Denver Region, Depth of Average
Runoff Producing Storm

E) Design Concept
(Select EURV when also designing for flood control)

F) Design Volume (1.2 WQCV) Based on 40-hour Drain Time
(Vpesien = (1.0 7 (0.91 " i"-1.19™ i+ 0.78 "i) / 12 " Area " 1.2)

G) For Watersheds Outside of the Denver Region,

Water Quality Capture Volume (WQCV) Design Volume
(Vwacv other = (d6"(Voesian/0-43))

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

1) Predominant Watershed NRCS Soil Group

la= 42.2 %
i= 0.422
Area = 9.910 ac
dg = in
Choose One

@ water Quality Capture Volume (WQCV)

O Excess Urban Runoff Volume (EURV)

Vpesion= 0.184 ac-ft

VDESIGN OTHER™ ac-ft

VbESIGN USER™ ac-ft

Choose One
Oa

Os
@®c/D

N

(Horizontal distance per unit vertical, 4:1 or flatter preferred)

Basin Shape: Length to Width Ratio L:W= 3.0 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

3. Basin Side Slopes
A) Basin Maximum Side Slopes Z= 4.00 ft/ ft

4. Inlet

A) Describe means of providing energy dissipation at concentrated
inflow locations:

B1006-UD-BMP_v3_01-DETO1EDB, EDB
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|| Design Procedure Form: Extended Detention Basin (EDB)

Sheet 2 of 4
Designer: LRE
Company: The Sanitas Group, LLC
Date: September 26, 2012
Project: Boulder Creek Commons - Preliminary Design
Location: Boulder, CO
5. Forebay
A) Minimum Forebay Volume Vemn = 0.003 ac-ft
(Vemin = of the WQCV)
B) Actual Forebay Volume VE= ac-ft
C) Forebay Depth Df = in
(De = inch maximum)
D) Forebay Discharge
i) Undetained 100-year Peak Discharge Qg0 = cfs
i) Forebay Discharge Design Flow Q= cfs
(Qr =0.02 ™ Q400)
E) Forebay Discharge Design Choose One

O Berm With Pipe

O wall with Rect. Notch
O wall with V-Notch Weir

(flow too small for berm w/ pipe)

F) Discharge Pipe Size (minimum 8-inches) Calculated Dp = in
G) Rectangular Notch Width Calculated Wy = in
Choose One
6. Trickle Channel
O concrete
A) Type of Trickle Channel O Soft Bottom
F) Slope of Trickle Channel S= ft/ ft
7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Dy = ft
B) Surface Area of Microoool (10 ft? minimum) Am= sq ft
C) Outlet Type
Choose One
O orifice Plate
O Other (Describe):
D) Depth of Design Volume (EURV or 1.2 WQCV) Based on the Design H= feet
Concept Chosen Under 1.E.
E) Volume to Drain Over Prescribed Time WQCV = 0.153 ac-ft
F) Drain Time To= hours
(Min Tp, for WQCV= 40 hours; Max Tp, for EURV= 72 hours)
G) Recommended Maximum Outlet Area per Row, (A,) Ao = square inches
H) Orifice Dimensions:
i) Circular Orifice Diameter or Dorifice = inches
1) Number of Columns ng = number
J) Actual Design Outlet Area per Row (A,) A, = square inches
K) Number of Rows (nr) n, = number
L) Total Outlet Area (Ay) Agt = square inches

B1006-UD-BMP_v3_01-DETO1EDB, EDB
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Detention Pond: Stage-Storage

DETC2

Proposed Conditions

Project: Boulder Creek Commons
$G Project 1.D.: B10D6&

-’

Prepared By: LRE

Reviewed By: CCs
Date: 08/24/12
Revlsed Date: 10/08/12

Pond Bescription: Detention pond located in western interior open space. Provides detention storage for
Basins A5, AS and A7,

incremental | Cumulative
Contour Starage Storage
Stage Elevation Area Volume Volume
Ift] [ft] [sf] [cf] [ef]
0.0 5317.4 0 0 0
1.1 5318.5 0 0 0
1.2 5318.8 317 123 123
1.3 5318.7 634 47 169
1.4 5318.8 952 79 248
1.5 5318.9 1289 111 358
1.6 53158.0 1586 142 501
1.7 5319.1 2096 184 585
1.8 5319.2 2606 235 919
19 5319.3 3116 286 1205
20 5319.4 3626 337 1542
2.1 5319.5 4136 388 1830
2.2 5319.6 4646 439 2368
2.3 5319.7 5155 490 2858
2.4 5319.8 5665 541 3399
2.5 5319.9 6175 592 3991
2.6 5320.0 6685 643 4634
2.7 53201 7190 694 5327 V10req=110%*V0=5,055-cf
2.8 5320.2 7694 744 6071
2.9 5320.3 8199 794 6866
3.0 5320.4 8703 845 7711
3.1 5320.5 8207 8385 8606
3.2 5320.8 89712 946 9552
3.3 5320.7 10218 996 10548
3.4 5320.8 10721 1047 11595
3.5 5320.9 11225 1087 12682
3.6 5321.0 11730 1148 13840 Vi00req=110%*V,0,=13,892-cf
3.7 5321.1 12473 1210 15050
3.8 5321.2 13216 1284 16334
3.9 5321.3 13959 1359 17693
4.0 93214 14702 1433 19126
4.1 5321.5 15445 1507 20633
4.2 5321.6 16188 1582 22214
4.3 5321.7 16931 1656 23870
4.4 5321.8 17674 1730 25600
4.5 5321.9 18417 1804 27405
4.6 5322.0 19160 1879 29284 Top of Pond Embankment

The Sanitas Group, LLC

Prefirninary Sform Water Report
Boaulder Creek Commons Subdivision
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DETENTION VOLUME BY THE MODIFIED FAA METHOD
(See USDCM Volume 2 Storage Chapter for description of method)

Project: Boulder Creek Commons - Preliminary Design

Basin ID: DET02 - Basins A5, A6 and A7

(For catchments less than 160 acres only. For larger catchments, use hydrograph routing method)
(NOTE: for catchments larger than 90 acres, CUHP hydrograph and routing are recommended)

Determination of MINOR Detention Volume Using Modified FAA Method Determination of MAJOR Detention Volume Using Modified FAA Method
Design Information (Input): Design Information (Input):
Catchment Drainage Imperviousness l,= 34.16 percent Catchment Drainage Imperviousness l,= 34.16 percent
Catchment Drainage Area = 4.650 acres Catchment Drainage Area A= 4.650 acres
Predevelopment NRCS Soil Group Type = C A, B, C,orD Predevelopment NRCS Soil Group Type = C A B,C,orD
Return Period for Detention Control = 10 years (2, 5, 10, 25, 50, or 100) Return Period for Detention Control T =years (2, 5, 10, 25, 50, or 100)
Time of Concentration of Watershed Te= 18 minutes Time of Concentration of Watershed Te= 18 minutes
Allowable Unit Release Rate q= 0.59 cfs/acre Allowable Unit Release Rate q =cfs/acre
One-hour Precipitation Py = 1.61 inches One-hour Precipitation Py = .61 inches
Design Rainfall IDF Formula i = C,* P,/(Co+T)"Cs Design Rainfall IDF Formula i = C,* P,/(Co+T)"Cs
Coefficient One Ci= 28.50 Coefficient One Ci= 28.50
Coefficient Two C,= 10 Coefficient Two Cy= 10
Coefficient Three Cy= 0.789 Coefficient Three Cy= 0.789
Determination of Average Outflow from the Basin (Calculated): Determination of Average Outflow from the Basin (Calculated):
Runoff Coefficient C= 0.40 Runoff Coefficient C= 0.57
Inflow Peak Runoff Qp-in= 6.19 cfs Inflow Peak Runoff Qp-in= 14.30 cfs
Allowable Peak Outflow Rate Qp-out = 2.74 cfs Allowable Peak Outflow Rate Qp-out = 7.63 cfs
Mod. FAA Minor Storage Volume = 4,595 cubic feet Mod. FAA Major Storage Volume = 8,463 cubic feet
Mod. FAA Minor Storage Volume = 0.105 acre-ft Mod. FAA Major Storage Volume = 0.194 acre-ft
5 <- Enter Rainfall Duration Incremental Increase Value Here (e.g. 5 for 5-Minutes)
Rainfall Rainfall Inflow Adjustment Average Outflow Storage Rainfall Rainfall Inflow Adjustment Average Outflow Storage
Duration Intensity Volume Factor Outflow Volume Volume Duration Intensity Volume Factor Outflow Volume Volume
minutes inches / hr cubic feet "m" cfs cubic feet cubic feet minutes inches / hr cubic feet "m" cfs cubic feet cubic feet
(input) (output) (output) (output) (output) (output) (output) (input) (output) (output) (output) (output) (output) (output)
0 0.00 0 0.00 0.00 0 0 0 0.00 0 0.00 0.00 0 0
5 5.42 3,023 1.00 2.74 823 2,199 5 8.78 6,982 1.00 7.63 2,288 4,694
10 4.32 4,818 1.00 274 1,646 3,171 10 7.00 11,129 1.00 7.63 4,576 6,553
15 3.62 6,060 1.00 274 2,469 3,591 15 5.87 13,998 1.00 7.63 6,863 7,135
20 3.13 6,997 0.95 2.59 3,111 3,886 20 5.08 16,164 0.95 7.21 8,648 7,516
25 2.78 7,745 0.86 2.35 3,523 4,222 25 4.50 17,891 0.86 6.53 9,792 8,099
30 2.50 8,364 0.80 2.19 3,934 4,430 30 4.05 19,322 0.80 6.08 10,936 8,387
35 2.28 8,892 0.75 2.07 4,346 4,547 35 3.69 20,542 0.75 5.75 12,080 8,463
40 2.09 9,352 0.72 1.98 4,757 4,595 40 3.40 21,604 0.72 5.51 13,223 8,381
45 1.94 9,759 0.70 1.91 5,169 4,590 45 3.15 22,544 0.70 5.32 14,367 8,177
50 1.81 10,124 0.68 1.86 5,580 4,544 50 2.94 23,387 0.68 5.17 15,511 7,876
55 1.70 10,455 0.66 1.82 5,992 4,463 55 2.76 24,151 0.66 5.05 16,655 7,496
60 1.61 10,757 0.65 1.78 6,403 4,354 60 2.60 24,850 0.65 4.94 17,799 7,051
65 1.52 11,036 0.64 1.75 6,815 4,221 65 247 25,495 0.64 4.86 18,943 6,552
70 1.45 11,295 0.63 1.72 7,226 4,069 70 2.34 26,093 0.63 4.78 20,087 6,006
75 1.38 11,537 0.62 1.70 7,638 3,899 75 2.23 26,651 0.62 4.72 21,231 5,420
80 1.32 11,763 0.61 1.68 8,049 3,714 80 2.14 27,174 0.61 4.66 22,375 4,800
85 1.26 11,977 0.60 1.66 8,461 3,516 85 2.05 27,667 0.60 4.61 23,519 4,148
90 1.21 12,178 0.60 1.64 8,872 3,306 90 1.97 28,132 0.60 4.57 24,662 3,470
95 1.17 12,369 0.59 1.63 9,284 3,085 95 1.89 28,574 0.59 4.53 25,806 2,768
100 1.12 12,551 0.59 1.62 9,696 2,855 100 1.82 28,994 0.59 4.49 26,950 2,044
105 1.09 12,724 0.58 1.60 10,107 2,617 105 1.76 29,394 0.58 4.46 28,094 1,300
110 1.05 12,890 0.58 1.59 10,519 2,371 110 1.70 29,777 0.58 4.43 29,238 539
115 1.02 13,049 0.58 1.58 10,930 2,119 115 1.65 30,144 0.58 4.40 30,382 -238
120 0.99 13,201 0.57 1.58 11,342 1,860 120 1.60 30,496 0.57 4.38 31,526 -1,030
125 0.96 13,348 0.57 1.57 11,753 1,595 125 1.55 30,835 0.57 4.36 32,670 -1,835
130 0.93 13,489 0.57 1.56 12,165 1,324 130 1.51 31,161 0.57 4.34 33,814 -2,653
135 0.90 13,625 0.57 1.55 12,576 1,049 135 1.47 31,476 0.57 4.32 34,958 -3,482
140 0.88 13,757 0.56 1.55 12,988 769 140 1.43 31,780 0.56 4.30 36,101 -4,321
145 0.86 13,885 0.56 1.54 13,399 485 145 1.39 32,075 0.56 4.28 37,245 -5,171
150 0.84 14,008 0.56 1.53 13,811 197 150 1.36 32,360 0.56 4.27 38,389 -6,030
155 0.82 14,128 0.56 1.53 14,222 -95 155 1.32 32,636 0.56 4.25 39,533 -6,897
160 0.80 14,244 0.56 1.52 14,634 -390 160 1.29 32,905 0.56 4.24 40,677 -7,772
165 0.78 14,357 0.55 1.52 15,045 -688 165 1.26 33,166 0.55 4.22 41,821 -8,655
170 0.76 14,467 0.55 1.52 15,457 -990 170 1.24 33,420 0.55 4.21 42,965 -9,545
175 0.75 14,574 0.55 1.51 15,868 -1,295 175 1.21 33,667 0.55 4.20 44,109 -10,442
180 0.73 14,678 0.55 1.51 16,280 -1,602 180 1.18 33,908 0.55 4.19 45,253 -11,345
185 0.72 14,780 0.55 1.50 16,691 -1,912 185 1.16 34,143 0.55 4.18 46,397 -12,254
190 0.70 14,879 0.55 1.50 17,103 -2,224 190 1.14 34,372 0.55 4.17 47,540 -13,168
195 0.69 14,976 0.55 1.50 17,515 -2,539 195 1.12 34,596 0.55 4.16 48,684 -14,088
200 0.68 15,071 0.54 1.49 17,926 -2,855 200 1.09 34,815 0.54 4.15 49,828 -15,014
205 0.66 15,163 0.54 1.49 18,338 -3,174 205 1.07 35,029 0.54 4.14 50,972 -15,943
210 0.65 15,254 0.54 1.49 18,749 -3,495 210 1.06 35,238 0.54 4.14 52,116 -16,878
215 0.64 15,343 0.54 1.49 19,161 -3,818 215 1.04 35,443 0.54 4.13 53,260 -17,817
220 0.63 15,430 0.54 1.48 19,572 -4,143 220 1.02 35,644 0.54 4.12 54,404 -18,760
225 0.62 15,515 0.54 1.48 19,984 -4,469 225 1.00 35,841 0.54 4.11 55,548 -19,707
230 0.61 15,598 0.54 1.48 20,395 -4,797 230 0.99 36,033 0.54 4.11 56,692 -20,658
235 0.60 15,680 0.54 1.48 20,807 -5,127 235 0.97 36,223 0.54 4.10 57,836 -21,613
240 0.59 15,761 0.54 1.47 21,218 -5,458 240 0.95 36,408 0.54 4.10 58,979 -22,571
245 0.58 15,839 0.54 1.47 21,630 -5,790 245 0.94 36,591 0.54 4.09 60,123 -23,533
250 0.57 15,917 0.54 1.47 22,041 -6,124 250 0.92 36,770 0.54 4.08 61,267 -24,498
255 0.56 15,993 0.53 1.47 22,453 -6,460 255 0.91 36,946 0.53 4.08 62,411 -25,466
260 0.55 16,068 0.53 1.47 22,864 -6,796 260 0.90 37,119 0.53 4.07 63,555 -26,436
265 0.55 16,142 0.53 1.46 23,276 -7,134 265 0.88 37,289 0.53 4.07 64,699 -27,410
270 0.54 16,214 0.53 1.46 23,687 -7,473 270 0.87 37,456 0.53 4.06 65,843 -28,387
275 0.53 16,285 0.53 1.46 24,099 -7,814 275 0.86 37,620 0.53 4.06 66,987 -29,366
280 0.52 16,355 0.53 1.46 24,510 -8,155 280 0.85 37,782 0.53 4.06 68,131 -30,348
285 0.52 16,424 0.53 1.46 24,922 -8,498 285 0.84 37,942 0.53 4.05 69,275 -31,333
290 0.51 16,492 0.53 1.46 25,333 -8,841 290 0.83 38,099 0.53 4.05 70,418 -32,319
295 0.50 16,559 0.53 1.45 25,745 -9,186 295 0.82 38,254 0.53 4.04 71,562 -33,309
300 0.50 16,625 0.53 1.45 26,157 -9,531 300 0.81 38,406 0.53 4.04 72,706 -34,300
Mod. FAA Minor Storage Volume (cubic ft.) 4,595 Mod. FAA Major Storage Volume (cubic ft. 8,463
Mod. FAA Minor Storage Volume (acre-ft.) = 0.1055 Mod. FAA Major Storage Volume (acre-ft.) = 0.1943
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DETENTION VOLUME BY THE MODIFIED FAA METHOD
(See USDCM Volume 2 Storage Chapter for description of method)

Project: Boulder Creek Commons - Preliminary Design

Basin ID: DET02 - Basins A5, A6 and A7

Vs
Inflow and Outflow Volumes vs. Rainfall Duration
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Detention Pond: Stage-Storage

DETO3
Propaosed Conditions

Praject: Boulder Creek Commons
5G Project LD.: B100S

Prepared By: LRE

Reviewed By: ccs
Date: 06/10/12

Revised Date: 10/08/12

Pond Description: Detention pond located in eastern open space. Provides detention storage for Basins A9,

Al0, All and A12,

incr tal Cumul
Contour Storage Storage
Stage Elevation Area Volume Volume
1331 f) Isf] [cf] [cf]
0.0 5320.5 0 0 0
0.1 53206 58 2 2
0.2 5320.7 116 9 10
03 5320.8 173 14 25
0.4 5320.9 231 20 45
0.5 5321.0 289 26 71
0.6 5321.1 622 45 115
0.7 5321.2 955 78 194
0.8 5321.3 1288 112 305
0.9 53214 1621 145 451
1.0 5321.5 1954 178 629
1.1 532186 2287 242 841
1.2 53217 2620 245 1086
1.3 53218 2853 278 1364
1.4 5321.9 3286 312 1676
1.5 5322.0 3819 345 2021
16 5322.1 4211 391 2412
B4 9322.2 4804 450 2863
1.8 53223 5397 310 3373
1.9 5322.4 5969 559 3842
20 53225 6582 828 4570
21 53226 7175 688 5258
A 5322.7 7767 747 6004
23 53228 8360 806 6811
24 53228 8953 865 7676
25 5323.0 9546 925 8601 Vipreq=110%* V=8, 784-cf
26 93231 10169 086 9586
27 5323.2 10793 1048 10634
28 5323.3 11417 1110 11745
29 5323.4 12041 1173 12018
3.0 5323.5 12665 1235 14153
31 53238 13289 1298 15450
3.2 5323.7 13913 1360 16810
33 5323.8 14536 1422 18233
3.4 53239 15180 1485 19717
3.5 5324.0 15784 1547 21264 vl_,.,,_“flm'vm:n,zauf
38 53241 16751 1627 22891
3 53242 17718 1723 24614
3.8 53243 18685 1820 26434
3.9 5324.4 19652 1917 28351
4.0 5324 5 20619 2013 30364
41 53246 21587 2110 32474
42 5324.7 22554 2207 34681
4.3 5324 .8 23521 2304 36985
4.4 5324.9 24488 2400 38385
4.5 5325.0 25455 2497 41882 Top of Pond Embankment

The Sanitas Growup, LLC

Freliminary Storm Water Report
Boulder Creek Commons Subdivision
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DETENTION VOLUME BY THE MODIFIED FAA METHOD
(See USDCM Volume 2 Storage Chapter for description of method)

Project: Boulder Creek Commons - Preliminary Design

Basin ID: DETO03 - Basins A9, A10, All and A12

(For catchments less than 160 acres only. For larger catchments, use hydrograph routing method)
(NOTE: for catchments larger than 90 acres, CUHP hydrograph and routing are recommended)

Determination of MINOR Detention Volume Using Modified FAA Method Determination of MAJOR Detention Volume Using Modified FAA Method
Design Information (Input): Design Information (Input):
Catchment Drainage Imperviousness l,= 42.46 percent Catchment Drainage Imperviousness l,= 42.46 percent
Catchment Drainage Area = 6.250 acres Catchment Drainage Area A= 6.250 acres
Predevelopment NRCS Soil Group Type = C A, B, C,orD Predevelopment NRCS Soil Group Type = C A B,C,orD
Return Period for Detention Control = 10 years (2, 5, 10, 25, 50, or 100) Return Period for Detention Control T =years (2, 5, 10, 25, 50, or 100)
Time of Concentration of Watershed Te= 20 minutes Time of Concentration of Watershed Te= 20 minutes
Allowable Unit Release Rate q= 0.59 cfs/acre Allowable Unit Release Rate q =cfs/acre
One-hour Precipitation Py = 1.61 inches One-hour Precipitation Py = .61 inches
Design Rainfall IDF Formula i = C,* P,/(Co+T)"Cs Design Rainfall IDF Formula i = C,* P,/(Co+T)"Cs
Coefficient One Ci= 28.50 Coefficient One Ci= 28.50
Coefficient Two C,= 10 Coefficient Two Cy= 10
Coefficient Three Cy= 0.789 Coefficient Three Cy= 0.789
Determination of Average Outflow from the Basin (Calculated): Determination of Average Outflow from the Basin (Calculated):
Runoff Coefficient C= 0.43 Runoff Coefficient C= 0.59
Inflow Peak Runoff Qp-in= 8.43 cfs Inflow Peak Runoff Qp-in= 18.74 cfs
Allowable Peak Outflow Rate Qp-out = 3.69 cfs Allowable Peak Outflow Rate Qp-out = 10.25 cfs
Mod. FAA Minor Storage Volume = 6,910 cubic feet Mod. FAA Major Storage Volume = 11,667 cubic feet
Mod. FAA Minor Storage Volume = 0.159 acre-ft Mod. FAA Major Storage Volume = 0.268 acre-ft
5 <- Enter Rainfall Duration Incremental Increase Value Here (e.g. 5 for 5-Minutes)
Rainfall Rainfall Inflow Adjustment Average Outflow Storage Rainfall Rainfall Inflow Adjustment Average Outflow Storage
Duration Intensity Volume Factor Outflow Volume Volume Duration Intensity Volume Factor Outflow Volume Volume
minutes inches / hr cubic feet "m" cfs cubic feet cubic feet minutes inches / hr cubic feet "m" cfs cubic feet cubic feet
(input) (output) (output) (output) (output) (output) (output) (input) (output) (output) (output) (output) (output) (output)
0 0.00 0 0.00 0.00 0 0 0 0.00 0 0.00 0.00 0 0
5 5.42 4,367 1.00 3.69 1,106 3,261 5 8.78 9,714 1.00 10.25 3,075 6,639
10 4.32 6,961 1.00 3.69 2,213 4,748 10 7.00 15,483 1.00 10.25 6,150 9,333
15 3.62 8,756 1.00 3.69 3,319 5,437 15 5.87 19,475 1.00 10.25 9,225 10,250
20 3.13 10,110 1.00 3.69 4,425 5,685 20 5.08 22,488 1.00 10.25 12,300 10,188
25 2.78 11,190 0.90 3.32 4,978 6,212 25 4.50 24,891 0.90 9.23 13,838 11,053
30 2.50 12,086 0.83 3.07 5,531 6,554 30 4.05 26,882 0.83 8.54 15,375 11,507
35 2.28 12,849 0.79 2.90 6,084 6,764 35 3.69 28,579 0.79 8.05 16,913 11,667
40 2.09 13,513 0.75 277 6,638 6,875 40 3.40 30,057 0.75 7.69 18,450 11,607
45 1.94 14,101 0.72 2.66 7,191 6,910 45 3.15 31,364 0.72 7.40 19,988 11,377
50 1.81 14,628 0.70 2.58 7,744 6,884 50 2.94 32,537 0.70 7.18 21,525 11,012
55 1.70 15,106 0.68 2.51 8,297 6,809 55 2.76 33,600 0.68 6.99 23,063 10,538
60 1.61 15,543 0.67 2.46 8,850 6,693 60 2.60 34,573 0.67 6.83 24,600 9,973
65 1.52 15,946 0.65 241 9,403 6,543 65 247 35,470 0.65 6.70 26,138 9,332
70 1.45 16,320 0.64 2.37 9,956 6,364 70 2.34 36,302 0.64 6.59 27,675 8,627
75 1.38 16,669 0.63 2.34 10,509 6,160 75 2.23 37,078 0.63 6.49 29,213 7,866
80 1.32 16,997 0.63 2.30 11,063 5,934 80 2.14 37,806 0.63 6.41 30,750 7,056
85 1.26 17,305 0.62 2.28 11,616 5,689 85 2.05 38,491 0.62 6.33 32,288 6,204
90 1.21 17,596 0.61 2.25 12,169 5,427 90 1.97 39,139 0.61 6.26 33,825 5,314
95 1.17 17,872 0.61 2.23 12,722 5,150 95 1.89 39,753 0.61 6.20 35,363 4,391
100 1.12 18,135 0.60 221 13,275 4,860 100 1.82 40,338 0.60 6.15 36,900 3,438
105 1.09 18,385 0.60 2.19 13,828 4,557 105 1.76 40,895 0.60 6.10 38,438 2,457
110 1.05 18,625 0.59 2.18 14,381 4,243 110 1.70 41,427 0.59 6.06 39,975 1,452
115 1.02 18,854 0.59 2.16 14,934 3,920 115 1.65 41,938 0.59 6.02 41,513 425
120 0.99 19,074 0.58 2.15 15,488 3,587 120 1.60 42,428 0.58 5.98 43,050 -622
125 0.96 19,286 0.58 2.14 16,041 3,246 125 1.55 42,899 0.58 5.95 44,588 -1,689
130 0.93 19,490 0.58 2.13 16,594 2,897 130 1.51 43,353 0.58 5.91 46,125 -2,772
135 0.90 19,687 0.57 212 17,147 2,540 135 1.47 43,791 0.57 5.88 47,663 -3,872
140 0.88 19,878 0.57 2.1 17,700 2,178 140 1.43 44,214 0.57 5.86 49,200 -4,986
145 0.86 20,062 0.57 2.10 18,253 1,809 145 1.39 44,624 0.57 5.83 50,738 -6,114
150 0.84 20,240 0.57 2.09 18,806 1,434 150 1.36 45,020 0.57 5.81 52,275 -7,255
155 0.82 20,413 0.56 2.08 19,359 1,054 155 1.32 45,405 0.56 5.79 53,813 -8,407
160 0.80 20,581 0.56 2.07 19,913 668 160 1.29 45,779 0.56 5.77 55,350 -9,571
165 0.78 20,744 0.56 2.07 20,466 279 165 1.26 46,142 0.56 5.75 56,888 -10,746
170 0.76 20,903 0.56 2.06 21,019 -116 170 1.24 46,495 0.56 5.73 58,425 -11,930
175 0.75 21,058 0.56 2.05 21,572 -514 175 1.21 46,839 0.56 5.71 59,963 -13,123
180 0.73 21,208 0.56 2.05 22,125 -917 180 1.18 47,174 0.56 5.69 61,500 -14,326
185 0.72 21,355 0.55 2.04 22,678 -1,323 185 1.16 47,501 0.55 5.68 63,038 -15,536
190 0.70 21,499 0.55 2.04 23,231 -1,733 190 1.14 47,820 0.55 5.66 64,575 -16,755
195 0.69 21,639 0.55 2.03 23,784 -2,146 195 1.12 48,132 0.55 5.65 66,113 -17,981
200 0.68 21,776 0.55 2.03 24,338 -2,562 200 1.09 48,436 0.55 5.64 67,650 -19,214
205 0.66 21,909 0.55 2.02 24,891 -2,981 205 1.07 48,734 0.55 5.63 69,188 -20,454
210 0.65 22,040 0.55 2.02 25,444 -3,403 210 1.06 49,025 0.55 5.61 70,725 -21,700
215 0.64 22,169 0.55 2.02 25,997 -3,828 215 1.04 49,310 0.55 5.60 72,263 -22,952
220 0.63 22,294 0.55 2.01 26,550 -4,256 220 1.02 49,589 0.55 5.59 73,800 -24,211
225 0.62 22,417 0.54 2.01 27,103 -4,686 225 1.00 49,863 0.54 5.58 75,338 -25,474
230 0.61 22,538 0.54 2.00 27,656 -5,118 230 0.99 50,131 0.54 5.57 76,875 -26,744
235 0.60 22,656 0.54 2.00 28,209 -5,553 235 0.97 50,395 0.54 5.56 78,413 -28,018
240 0.59 22,772 0.54 2.00 28,763 -5,990 240 0.95 50,653 0.54 5.55 79,950 -29,297
245 0.58 22,886 0.54 1.99 29,316 -6,429 245 0.94 50,907 0.54 5.54 81,488 -30,581
250 0.57 22,998 0.54 1.99 29,869 -6,870 250 0.92 51,156 0.54 5.54 83,025 -31,869
255 0.56 23,108 0.54 1.99 30,422 -7,313 255 0.91 51,401 0.54 5.53 84,563 -33,162
260 0.55 23,217 0.54 1.99 30,975 -7,758 260 0.90 51,641 0.54 5.52 86,100 -34,459
265 0.55 23,323 0.54 1.98 31,528 -8,205 265 0.88 51,878 0.54 5.51 87,638 -35,760
270 0.54 23,428 0.54 1.98 32,081 -8,654 270 0.87 52,110 0.54 5.50 89,175 -37,065
275 0.53 23,530 0.54 1.98 32,634 -9,104 275 0.86 52,339 0.54 5.50 90,713 -38,373
280 0.52 23,632 0.54 1.98 33,188 -9,556 280 0.85 52,565 0.54 5.49 92,250 -39,685
285 0.52 23,732 0.54 1.97 33,741 -10,009 285 0.84 52,787 0.54 5.48 93,788 -41,001
290 0.51 23,830 0.53 1.97 34,294 -10,464 290 0.83 53,005 0.53 5.48 95,325 -42,320
295 0.50 23,927 0.53 1.97 34,847 -10,920 295 0.82 53,220 0.53 5.47 96,863 -43,642
300 0.50 24,022 0.53 1.97 35,400 -11,378 300 0.81 53,433 0.53 5.47 98,400 -44,967
Mod. FAA Minor Storage Volume (cubic ft.) 6,910 Mod. FAA Major Storage Volume (cubic ft.) = 11,667
Mod. FAA Minor Storage Volume (acre-ft.) = 0.1586 Mod. FAA Major Storage Volume (acre-ft.) = 0.2678
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DETENTION VOLUME BY THE MODIFIED FAA METHOD
(See USDCM Volume 2 Storage Chapter for description of method)

Project: Boulder Creek Commons - Preliminary Design

Basin ID: DETO03 - Basins A9, A10, All and A12

Vs
Inflow and Outflow Volumes vs. Rainfall Duration
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Detention Pond: Stage-Storage

DETO4

Proposed Conditions

Project: Boulder Creek Commons
SG Project I.D.: B1006

<

Prepared By: LRE

Reviewed By: ccs
Date: 09/24/12

Revised Date: 10/08/12

Pond Description: Detention pond located in the northwest corner of the West Parcel. Provides detention
storage for Basins B1 and B2. Includes EDB water quality BMP for Basins B1 and B2.

Incremental { Cumulative
Contour Storage Storage
Stage Elevation Area Volume Volume
[ft] [ft] [sf] [cf] [cf]
0.0 53157 0 0 0
0.1 5315.8 432 14 14
0.2 5315.9 864 64 78
0.3 5316.0 2161 146 224
0.4 5316.1 2444 230 454
0.5 5§316.2 2728 258 713 0.5%Vy,q=636-cf
086 5316.3 3011 287 1000
0.7 5316.4 3295 315 1315 Viwg=1,307-cf
0.8 53186.5 3578 344 1658
0.9 53166 3862 372 2030
1.0 5316.7 4145 400 2431
1.1 5316.8 4429 429 2858
1.2 5316.9 4712 457 33186
1.3 5317.0 4996 485 3801 Vi0req=110%(Vyqoy+V10)=3,681-cf
1.4 5317.1 5255 512 4314
1.5 5317.2 5514 538 4852
1.6 8317.3 5774 564 5417 V100req=110%6(0.5%V g0+ 00=5,466-cf

The Sanitas Group, LLC

Preliminary Storm Water Report
Boulder Creek Commons Subdivision
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DETENTION VOLUME BY THE MODIFIED FAA METHOD
(See USDCM Volume 2 Storage Chapter for description of method)

Project: Boulder Creek Commons - Preliminary Design

Basin ID: DET04 - Basins B1 and B2

(For catchments less than 160 acres only. For larger catchments, use hydrograph routing method)
(NOTE: for catchments larger than 90 acres, CUHP hydrograph and routing are recommended)

Determination of MINOR Detention Volume Using Modified FAA Method Determination of MAJOR Detention Volume Using Modified FAA Method
Design Information (Input): Design Information (Input):
Catchment Drainage Imperviousness l,= 26.28 percent Catchment Drainage Imperviousness l,= 26.28 percent
Catchment Drainage Area = 2.120 acres Catchment Drainage Area A= 2.120 acres
Predevelopment NRCS Soil Group Type = C A, B, C,orD Predevelopment NRCS Soil Group Type = C A B,C,orD
Return Period for Detention Control = 10 years (2, 5, 10, 25, 50, or 100) Return Period for Detention Control T =years (2, 5, 10, 25, 50, or 100)
Time of Concentration of Watershed Te= 25 minutes Time of Concentration of Watershed Te= 25 minutes
Allowable Unit Release Rate q= 0.59 cfs/acre Allowable Unit Release Rate q =cfs/acre
One-hour Precipitation Py = 1.61 inches One-hour Precipitation Py = .61 inches
Design Rainfall IDF Formula i = C,* P,/(Co+T)"Cs Design Rainfall IDF Formula i = C,* P,/(Co+T)"Cs
Coefficient One Ci= 28.50 Coefficient One Ci= 28.50
Coefficient Two C,= 10 Coefficient Two Cy= 10
Coefficient Three Cy= 0.789 Coefficient Three Cy= 0.789
Determination of Average Outflow from the Basin (Calculated): Determination of Average Outflow from the Basin (Calculated):
Runoff Coefficient C= 0.37 Runoff Coefficient C= 0.56
Inflow Peak Runoff Qp-in= 2.18 cfs Inflow Peak Runoff Qp-in= 5.34 cfs
Allowable Peak Outflow Rate Qp-out = 1825 cfs Allowable Peak Outflow Rate Qp-out = 3.48 cfs
Mod. FAA Minor Storage Volume = 1,505 cubic feet Mod. FAA Major Storage Volume = 3,141 cubic feet
Mod. FAA Minor Storage Volume = 0.035 acre-ft Mod. FAA Major Storage Volume = 0.072 acre-ft
5 <- Enter Rainfall Duration Incremental Increase Value Here (e.g. 5 for 5-Minutes)
Rainfall Rainfall Inflow Adjustment Average Outflow Storage Rainfall Rainfall Inflow Adjustment Average Outflow Storage
Duration Intensity Volume Factor Outflow Volume Volume Duration Intensity Volume Factor Outflow Volume Volume
minutes inches / hr cubic feet "m" cfs cubic feet cubic feet minutes inches / hr cubic feet "m" cfs cubic feet cubic feet
(input) (output) (output) (output) (output) (output) (output) (input) (output) (output) (output) (output) (output) (output)
0 0.00 0 0.00 0.00 0 0 0 0.00 0 0.00 0.00 0 0
5 5.42 1,275 1.00 1.25 375 899 5 8.78 3,127 1.00 3.48 1,043 2,084
10 4.32 2,032 1.00 1.25 750 1,281 10 7.00 4,985 1.00 3.48 2,086 2,899
15 3.62 2,556 1.00 1.25 1,126 1,430 15 5.87 6,270 1.00 3.48 3,129 3,141
20 3.13 2,951 1.00 1.25 1,501 1,450 20 5.08 7,240 1.00 3.48 4,172 3,068
25 2.78 3,266 1.00 1.25 1,876 1,390 25 4.50 8,014 1.00 3.48 5,215 2,798
30 2.50 3,527 0.92 1.15 2,064 1,464 30 4.05 8,655 0.92 3.19 5,737 2,918
35 2.28 3,750 0.86 1.07 2,251 1,499 35 3.69 9,201 0.86 2.98 6,258 2,943
40 2.09 3,944 0.81 1.02 2,439 1,505 40 3.40 9,677 0.81 2.82 6,780 2,897
45 1.94 4,116 0.78 0.97 2,627 1,489 45 3.15 10,098 0.78 2.70 7,301 2,797
50 1.81 4,269 0.75 0.94 2,814 1,455 50 2.94 10,475 0.75 2.61 7,823 2,653
55 1.70 4,409 0.73 0.91 3,002 1,407 55 2.76 10,818 0.73 2.53 8,344 2,473
60 1.61 4,537 0.71 0.89 3,190 1,347 60 2.60 11,131 0.71 2.46 8,866 2,265
65 1.52 4,654 0.69 0.87 3,377 1,277 65 247 11,420 0.69 241 9,387 2,032
70 1.45 4,763 0.68 0.85 3,565 1,199 70 2.34 11,687 0.68 2.36 9,909 1,779
75 1.38 4,865 0.67 0.83 3,752 1,113 75 2.23 11,937 0.67 2.32 10,430 1,507
80 1.32 4,961 0.66 0.82 3,940 1,021 80 2.14 12,172 0.66 2.28 10,952 1,220
85 1.26 5,051 0.65 0.81 4,128 923 85 2.05 12,392 0.65 2.25 11,473 919
90 1.21 5,136 0.64 0.80 4,315 820 90 1.97 12,601 0.64 222 11,995 606
95 1.17 5,216 0.63 0.79 4,503 713 95 1.89 12,799 0.63 2.20 12,516 282
100 1.12 5,293 0.63 0.78 4,691 602 100 1.82 12,987 0.63 217 13,038 -51
105 1.09 5,366 0.62 0.77 4,878 488 105 1.76 13,166 0.62 2.15 13,560 -393
110 1.05 5,436 0.61 0.77 5,066 370 110 1.70 13,338 0.61 2.13 14,081 -743
115 1.02 5,503 0.61 0.76 5,253 250 115 1.65 13,502 0.61 212 14,603 -1,101
120 0.99 5,567 0.60 0.76 5,441 126 120 1.60 13,660 0.60 2.10 15,124 -1,464
125 0.96 5,629 0.60 0.75 5,629 0 125 1.55 13,811 0.60 2.09 15,646 -1,834
130 0.93 5,689 0.60 0.75 5,816 -128 130 1.51 13,958 0.60 2.07 16,167 -2,210
135 0.90 5,746 0.59 0.74 6,004 -258 135 1.47 14,099 0.59 2.06 16,689 -2,590
140 0.88 5,802 0.59 0.74 6,191 -390 140 1.43 14,235 0.59 2.05 17,210 -2,975
145 0.86 5,855 0.59 0.73 6,379 -524 145 1.39 14,367 0.59 2.04 17,732 -3,365
150 0.84 5,907 0.58 0.73 6,567 -659 150 1.36 14,494 0.58 2.03 18,253 -3,759
155 0.82 5,958 0.58 0.73 6,754 -796 155 1.32 14,618 0.58 2.02 18,775 -4,156
160 0.80 6,007 0.58 0.72 6,942 -935 160 1.29 14,739 0.58 2.01 19,296 -4,558
165 0.78 6,055 0.58 0.72 7,130 -1,075 165 1.26 14,856 0.58 2.00 19,818 -4,962
170 0.76 6,101 0.57 0.72 7,317 -1,216 170 1.24 14,969 0.57 1.99 20,339 -5,370
175 0.75 6,146 0.57 0.71 7,505 -1,359 175 1.21 15,080 0.57 1.99 20,861 -5,781
180 0.73 6,190 0.57 0.71 7,692 -1,502 180 1.18 15,188 0.57 1.98 21,382 -6,194
185 0.72 6,233 0.57 0.71 7,880 -1,647 185 1.16 15,293 0.57 1.97 21,904 -6,611
190 0.70 6,275 0.57 0.71 8,068 -1,793 190 1.14 15,396 0.57 1.97 22,425 -7,030
195 0.69 6,316 0.56 0.71 8,255 -1,940 195 1.12 15,496 0.56 1.96 22,947 -7,451
200 0.68 6,356 0.56 0.70 8,443 -2,087 200 1.09 15,594 0.56 1.96 23,468 -7,874
205 0.66 6,395 0.56 0.70 8,631 -2,236 205 1.07 15,690 0.56 1.95 23,990 -8,300
210 0.65 6,433 0.56 0.70 8,818 -2,385 210 1.06 15,784 0.56 1.95 24,511 -8,728
215 0.64 6,470 0.56 0.70 9,006 -2,535 215 1.04 15,875 0.56 1.94 25,033 -9,157
220 0.63 6,507 0.56 0.70 9,193 -2,686 220 1.02 15,965 0.56 1.94 25,554 -9,589
225 0.62 6,543 0.56 0.69 9,381 -2,838 225 1.00 16,054 0.56 1.93 26,076 -10,022
230 0.61 6,578 0.55 0.69 9,569 -2,991 230 0.99 16,140 0.55 1.93 26,598 -10,458
235 0.60 6,613 0.55 0.69 9,756 -3,144 235 0.97 16,225 0.55 1.92 27,119 -10,894
240 0.59 6,647 0.55 0.69 9,944 -3,297 240 0.95 16,308 0.55 1.92 27,641 -11,333
245 0.58 6,680 0.55 0.69 10,131 -3,452 245 0.94 16,390 0.55 1.92 28,162 -11,773
250 0.57 6,713 0.55 0.69 10,319 -3,607 250 0.92 16,470 0.55 1.91 28,684 -12,214
255 0.56 6,745 0.55 0.69 10,507 -3,762 255 0.91 16,549 0.55 1.91 29,205 -12,657
260 0.55 6,776 0.55 0.69 10,694 -3,918 260 0.90 16,626 0.55 1.91 29,727 -13,101
265 0.55 6,807 0.55 0.68 10,882 -4,075 265 0.88 16,702 0.55 1.90 30,248 -13,546
270 0.54 6,838 0.55 0.68 11,070 -4,232 270 0.87 16,777 0.55 1.90 30,770 -13,993
275 0.53 6,868 0.55 0.68 11,257 -4,389 275 0.86 16,851 0.55 1.90 31,291 -14,440
280 0.52 6,897 0.54 0.68 11,445 -4,547 280 0.85 16,923 0.54 1.89 31,813 -14,889
285 0.52 6,927 0.54 0.68 11,632 -4,706 285 0.84 16,995 0.54 1.89 32,334 -15,339
290 0.51 6,955 0.54 0.68 11,820 -4,865 290 0.83 17,065 0.54 1.89 32,856 -15,791
295 0.50 6,983 0.54 0.68 12,008 -5,024 295 0.82 17,134 0.54 1.89 33,377 -16,243
300 0.50 7,011 0.54 0.68 12,195 -5,184 300 0.81 17,203 0.54 1.88 33,899 -16,696
Mod. FAA Minor Storage Volume (cubic ft.) 1,505 Mod. FAA Major Storage Volume (cubic ft. 3,141
Mod. FAA Minor Storage Volume (acre-ft.) = 0.0345 Mod. FAA Major Storage Volume (acre-ft.) = 0.0721

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 2.2, Released January 2010
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DETENTION VOLUME BY THE MODIFIED FAA METHOD
(See USDCM Volume 2 Storage Chapter for description of method)

Project: Boulder Creek Commons - Preliminary Design

Basin ID: DET04 - Basins B1 and B2

Vs
Inflow and Outflow Volumes vs. Rainfall Duration
40,000
A
30,000 ///
20,000 //
H 000 ...4,.....00-0—0-0-0'0"'
%\ ._._._._...,.-Q—Q-H
[}
E ,."“::}?‘ I
2
S 10,000 o
[}
£ 5 =
=} 2 = W
g
(]
[eJoXe} OOS
8 8 O [ a [OXoYa ¥l
0 ° AeloXer)
50 100 "% 4 1 (POOOOOOOC;goOO 250 300 350
LIS O00op A
°%e ©9080000,
... [CXeXo¥e)
%o
®e
[ ]
®e
®e
-10,000 oy
[ J
%o,
% o
...
%
-20,000
Duration (Minutes)
—=—Minor Storm Inflow Volume —A—Minor Storm Outflow Volume < Minor Storm Storage Volume
—e—Major Storm Inflow Volume —k—Major Storm Outflow Volume @ Major Storm Storage Volume
o

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 2.2, Released January 2010

B1006-DET04-UD_Detention_2.2, Modified FAA

9/26/2012, 2:53 AM



|| Design Procedure Form: Extended Detention Basin (EDB)

Designer: LRE

Company: The Sanitas Group, LLC

Date: September 26, 2012

Project: Boulder Creek Commons - Preliminary Design
Location: Boulder, CO

Sheet 1 of 4

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i = 1,/ 100 )
C) Contributing Watershed Area

D) For Watersheds Outside of the Denver Region, Depth of Average
Runoff Producing Storm

E) Design Concept
(Select EURV when also designing for flood control)

F) Design Volume (1.2 WQCV) Based on 40-hour Drain Time
(Vpesien = (1.0 7 (0.91 " i"-1.19™ i+ 0.78 "i) / 12 " Area " 1.2)

G) For Watersheds Outside of the Denver Region,

Water Quality Capture Volume (WQCV) Design Volume
(Vwacv other = (d6"(Voesian/0-43))

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

1) Predominant Watershed NRCS Soil Group

la= 26.3 %
i= 0.263
Area = 2.120 ac
dg = in
Choose One

@ water Quality Capture Volume (WQCV)

O Excess Urban Runoff Volume (EURV)

Vpesion= 0.030 ac-ft

VDESIGN OTHER™ ac-ft

VbESIGN USER™ ac-ft

Choose One
Oa

Os
@®c/D

N

(Horizontal distance per unit vertical, 4:1 or flatter preferred)

Basin Shape: Length to Width Ratio L:W= 3.0 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

3. Basin Side Slopes
A) Basin Maximum Side Slopes Z= 4.00 ft/ ft

4. Inlet

A) Describe means of providing energy dissipation at concentrated
inflow locations:

B1006-UD-BMP_v3_01-DET04EDB, EDB

9/26/2012, 2:57 AM



|| Design Procedure Form: Extended Detention Basin (EDB) ||

Sheet 2 of 4
Designer: LRE
Company: The Sanitas Group, LLC
Date: September 26, 2012
Project: Boulder Creek Commons - Preliminary Design
Location: Boulder, CO
5. Forebay
A) Minimum Forebay Volume Vemn = 0.000 ac-ft A FOREBAY MAY NOT BE
(Vemn = of the WQCV) NECESSARY FOR THIS SIZE SITE
B) Actual Forebay Volume VE= 0.000 ac-ft
C) Forebay Depth Dr = 0.0 in
(Df = inch maximum)
D) Forebay Discharge
i) Undetained 100-year Peak Discharge Qg0 = cfs
i) Forebay Discharge Design Flow Q= cfs
(QrF =0.02 " Q100)
E) Forebay Discharge Design Choose One
O Berm With Pipe (flow too small for berm w/ pipe)
O wall with Rect. Notch
O wall with V-Notch Weir
F) Discharge Pipe Size (minimum 8-inches) Calculated Dp = in
G) Rectangular Notch Width Calculated Wy = in
Choose One
6. Trickle Channel
O concrete
A) Type of Trickle Channel O Soft Bottom
F) Slope of Trickle Channel S= ft/ ft
7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Dy = ft
B) Surface Area of Microoool (10 ft? minimum) Am= sq ft
C) Outlet Type
Choose One
O orifice Plate
O Other (Describe):
D) Depth of Design Volume (EURV or 1.2 WQCV) Based on the Design H= feet
Concept Chosen Under 1.E.
E) Volume to Drain Over Prescribed Time WQCV = 0.025 ac-ft
F) Drain Time To= hours
(Min Tp, for WQCV= 40 hours; Max Tp, for EURV= 72 hours)
G) Recommended Maximum Outlet Area per Row, (A,) Ao = square inches
H) Orifice Dimensions:
i) Circular Orifice Diameter or Dorifice = inches
1) Number of Columns ng = number
J) Actual Design Outlet Area per Row (A,) A, = square inches
K) Number of Rows (nr) n, = number
L) Total Outlet Area (Ay) Agt = square inches

B1006-UD-BMP_v3_01-DET04EDB, EDB

9/26/2012, 2:57 AM
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Preliminary Storm Water Report November 2012
Boulder Creek Commons Subdivision

APPENDIX C
Proposed Conditions Hydrology and Routing Models

The Sanitas Group, LLC 1022 Willow Place | Louisville, CO 80027 303.981.9238



Input Data for Rational Method
Basin Al -
Proposed Conditions U

Prepared By: LRE
Project: Boulder Creek Commaons Reviewed By: e
SG Project I.D.: B1006 Date: 06/10/12
Revised Date: 09/25/12
Basin Description: Located in the northwest corner of West Parcel, this basin includes the flocd
conveyance channel from Kewanee Drive to north property line.

NRCS 50il Type: Nb - Niwot NRCS Hydrologic Soil Raiting: c
Basin Area [acres] = 0.28
Surface Characteristics’ Sub-Area Imp Runoff Coefficients

[acres] [%] C, Cs Cio Cioo
Parks / Open Space 0.28 7 0.15 025 D.35 0.60
Residential: Single-Family 0.00 40 0.40 0.45 0.50 0.70
Streets: Paved (Parking Lot) 0.00 100 0.87 0.88 0.0 0.93
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 90 0.80 0.85 Q.90 0.90
Landscape Areas-clayey soil 0.00 G G.05 0.10 0.20 0.40

* City of Boulder, DCS, Table 7-2

Weighted Percent Imperviousness [%1: 1= 7.08
Weighted Runoff Coefficlents: C,= 0.25
Cs= 025

Cp= 035

Cim = 0-60

Time of Concentration:

Sheet Flow: Congcentrated Flow:
L (ft]= 45 L, [FT) = 184 L, [FT)= 0
S (%] = 3.80 Sh[%)l= 025 Sy [%]=  0.00
t, [min] = 6.56 Vi [fps]’= 1.10 V,, [fps]=  0.00
Check for Urbanized Basins: ty [min] = 2.79 t,; [min] = 0.00
t=(L,/180+10) [min] = 10.25 % ity of Boulder, DCS, Figure 7-3
|t [min) = 6.56| [ t[minj= 279

Time of Concentration:
t=t;+t, [min] = 9.35
t.=5 min = 5.00 | t[min]= 9.35)

Prefiminary Storm Water Report
The Sanitas Group, LLC Boulder Creek Commuons Subdivision



Input Data for Rational Method
Basin A2 :
Proposed Conditions \\—’f

Prepared By: LRE
Praject: Boulder Creek Commons Reviewed By: CCs
SG Project I.0.: B1006 Date: 06/10/12
Revised Date: (9/25/12
Basin Description: Located in the northwestern area of the West Parce!, this basin includes the Kewanee
Crive extension from the west. Drainage from this basin flows west to the praposed
concrete crosspan and into the flood conveyance channel,

NRCS Sail Type: Nh - Niwot NRCS Hydrologic Seil Raiting: C
Basin Area [acres] = 0.53
Surface Characteristics' Sub-Area imp Runoff Coefficients

[acres] {%} G G Cio Cioo
Parks / Open Space 0.00 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.53 40 0.40 0.45 0.50 0.70
Streets: Paved (Parking Lot} 0.00 100 0.87 0.88 0.90 0.53
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 90 0.80 0.85 0.90 0.90
Landscape Areas-clayey sotl 0.00 0 0.05 0.10 0.20 0.40

! city of Boulder, DCS, Table 7-2

Weighted Percent Imperviousness [%1: 1= 40.00
Weighted Runoff Coefficients: C,= .40
Cs = 0.45

Cm = 050

c1°D = Q.70

Time of Concentration:

Sheet Flow: Concentrated Flow:
L [ft] = 44 L, [FT1= 252 L, [FT1= 0
S, [%] = 1.75 Sql%)= 178 S, [%]=  0.00
t, [min] = 6.46 v, [fps’=  2.50 V,, [fpsl=  0.00
Check for Urbanized Basins: 1,y [min] = 1.68 t, [minj=  0.00
1,=(L/180+10) [min) = 10.25  City of Boutder, DCS, Figure 7-3
| t; [min] = 5.46 | t, [min] = 1.68

Time of Concentration:
t=t,+t, [min] = 8.14

t.=5 min = 5.00 | t. [min] = a,fﬂ

Prefiminary Storm Water Report
The Sanitas Group, LLC Boulder Creek Commons Subdivision



Input Data for Rational Method
Basin A3 —

Proposed Conditions \\——/

Prepared By: LRE
Project: Boulder Creek Commans Reviewed By: Cccs
SG Project I.D.: B1006 Date: 06/10/12
: Revised Date: 09/25/12
Basin Description: This basin parallels the western property line of the west parcel. Drainage from this
basin flows into the flood conveyance channel and is conveyed north to the culvert
under Kewanee Drive.

NRCS Soil Type: Mh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 1.86
Surface Characteristics' Sub-Area imp Runoff Coefficients

[acres] [%] G Cs Cio Cio0
Parks / Open Space 1.86 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.00 40 0.40 0.45 0.50 0.70
Streets: Paved {Parking Lot) 0.00 100 0.87 0.88 0.50 0.93
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 50 0.80 0.85 0.90 0.90
Landscape Areas-clayey soil 0.00 0 0.05 0.1¢ 0.20 0.40

' City of Boulder, DCS, Table 7-2

Weighted Percent Imperviousness [%]: I= 7.00
Weighted Runoff Coefficients: ;= 0.15
Cs= 0.25

Co= 0.35

clm = 060

Time of Concentration:

Sheet Flow: Cancentrated Flow:
L [ft] = 172 Ly [FT] = 846 Ly [FT) = 0
S, [%] = 1.58 Sy %= 077 S, [%]=  0.00
t, [min] = 17.23 Vy, [fpsl=  1.10 v, [fps]=  0.00
ty Iminl= 1282 t,; [min] = 0.60
NOTE: non-urbanized basin % City of Boulder, DCS, Figure 7-3
|t [min] = 17 23| [ t(min]= 12.82

Time of Concentration:
t=t+t, [min] = 30.05
t.=5 min = 5.00 | t. [min] = 30,05'

Preliminary Storm Water Repcrt
The Sanitas Group, LLC Boulder Creek Commons Subdivision



Input Data for Rational Method

Basin A4 :
Proposed Conditions F\“—f

Prepared By: LRE

Project: Boulder Creek Commons Reviewed By: CCs

SG Project 1.D.: B1006

Date: 06/10/12
Revised Date: 09/25/12

Basin Description: Located east of Basin A3, this basin includes rear yards and Detention Pond 1.
Drainage from this basin is conveyed by grass swales to Detention Pond 1.

NRCS Soil Type: Nh - Niwot NRCS Hydrologic Soit Ralting: C
Basin Area [acres] = 0.76
Surface Characteristics" Sub-Area Imp Runoff Coefficients
[acres] [%] C, G Cio Ci00
Parks / Open Space 0.31 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.45 40 0.40 .45 0.50 0.70
Streets: Paved (Parking Lot) 0.0¢ 100 0.87 0.88 .90 0.93
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 a0 0.80 0.85 0.90 0.90
Landscape Areas-clayey soil 0.00 0 0.05 0.10 0.20 0.40
L City of Boulder, DCS, Table 7-2
Weighted Percent Imperviousness [%]: I= 2664
Weighted Runoff Coefficients: = 0.30
= 0.37
Clo = 044
Cipo = 0.66

Time of Concentration:

Sheet Flow: Concentrated Flow:

L[ft]= 56 Ly [FT]1= 194 L [FT] = 0

S, [%] = 2.00 S, (%)= 3.10 Sy [%]=  0.00

t, [min] = 7.78 Vq [fesl’=  2.50 v, [fps]=  0.00
Check for Urbanized Basins: ty; [min] = 1.29 L, [min] = 0.00
t;=(L/180+10) [min] = 10.31 2 City of Boulder, DCS, Figure 7-3
|t [min] = 7.78 [ timinj= 129 |
Time of Concentration:
t=t;+t, [min] = 9.07
t=5 min = 5.00 | t[min]= 5.07|

The Sanitas Group, LLC

Freliminary Storm Water Report
Boulder Creek Commons Subdivision



Input Data for Rational Method

Basin A5 _ V-
Proposed Conditions ‘\—"”

Prepared By: LRE

Project: Boulder Creek Commaons Reviewed By: CCs

SG Project 1.D.: 81006

Date: 06/10/12
Revised Date: 09/25/12

Basin Description: Located on the west half of the West Parcel, this basin includes the western open

space, Detention Pond 2 and residential lots. Drainage from this basin is conveyed
north through the open space to Detention Pond 2.
NRCS Soil Type: Nh - Niwot NRCS Hydrologic Sail Raiting: c
Basin Area [acres} = 2.35
Surface Characteristics' Sub-Area imp Runoff Coefficients
[acres] (%] G Cs Cio Cioo
Parks / Open Space 0.80 7 0.15 0.25 0.35 0.60
Residential: Single-Family 1.55 40 0.40, 0.45 0.50 0.70
Streets: Paved {Parking Lot) 0.00 100 0.87 0.28 0.90 0.93
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 90 0.80 0.85 0.90 .90
Landscape Areas-ciayey soil 0.00 0 0.05 0.10 0.20 0.40
! City of Boulder, DCS. Table 7-2
Weighted Percent Imperviousness [%]: I= 2873
Woelghted Runoff Coefficients: C,= 031
= 0.38
Cm = 045
oo = 0.67

Time of Concentration:

Sheet Flow: Concentrated Flow:

L [fe] = 105 Ly IFT]= 535 LIFl= 0

S %)= 3.00 54 (%] = 0.61 Spp [%] = .40

t, [min] = 9.19 V,, [fps)’= 1.25 V,; [fps] = 0.00
Check for Urbanized Basins: tyy [min] = 7.13 typ [min] = 0.00
t=({L/180+10) Imin] = 10.58 2 City of Boulder, DCS, Figure 7-3
[t [min] = 919 [ timinj= 713 |
Time of Concentration:
=L+, [min] = 16.32
t=5 min = 5.00 | t[min]= 16.32|

The Sanitas Group, LLC

Prefiminary Storm Water Report
Boulder Creek Commons Subdivision



Input Data for Rational Method

Basi

n Ab V-
Proposed Conditions ‘\\—/

Prepared By: LRE

Project; Boulder Creek Commons Reviewed By: ccs
SG Project 1.0.; 81006 Date: 08/25/12

Revised Date:

Basin Description: Located on the southern half of the West Parcel, this basin includes proposed
residential iots proposed roadways. Drainage from this basin flows by storm sewer to

Detention Pond 2.
NRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 0.66
Surface Characteristics’ Sub-Area Imp Runoff Coefficients
[acres] [2%] G c Cio Cioo
Parks / Open Space 0.02 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.64 40 0.40 0.45 0.50 0.70
Streets: Paved {Parking Lot) Q.60 100 0.87 0.88 0.90 0.93
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 0 0.80 0.85 0.90 0.90
Landscape Areas-clayey soil 0.00 0 0.05 0.10 0.20 0.40
Y City of Boulder, DCS, Table 7-2

Weighted Percent imperviousness [%]: I= 3896

Weighted Runoff Coefficients: G = 0.39

C= 0.44

Co=  0.50

Cioo = 0.70

Time of Concentration:

Sheet Flow: Concentrated Flow:

L [ft] = 83 Ly [FT)= 266 L [FT) = 0

S, [%] = 2.30 5, (%)= 0.70 S, [%]=  0.00

t, [min] = .13 Vg [fpsl’= 175 Vy [fps)=  0.00
Check for Urbanized Basins: t, [min] = 2.53 t,; [min] = 0.00
t,=(L,/180+10) [min] = 10.46 2 City of Boulder, DCS, Figure 7-3
[t [min] = 8.13 [ timin]= 253 |
Time of Concentration:
t=t+t, [min] = 10.66
t.=5 min = 5.00 | t. [min] = 10,55'

The Sanitas Group, LLC

Preliminary Storm Walter Report
Bouider Creek Commons Subdivision



Input Data for Rational Method

Basin A7 -\\v/r

Proposed Conditions

Prepared By: LRE

Project: Boulder Creek Commaons Reviewed By: CCc5

SG Project 1.D.: B1006

Date: 06/10/12
Revised Date: 08/20/12

Basin Description: Located in the western half of the West Parcel, this basin includes proposed roadways
and residential lots. Drainage from this basin is conveyed by roadways and storm

sewar to the western open space and Detention Pond 2.
NRCS Soil Type: Nh - Niwot NRCS Hydralogic Soil Raiting: C
Basin Area [acres} = 1.64
Surface Characteristics’ Sub-Area Imp Runoff Coefficients
[acres] {%] G G Cio Cioo
Parks / Open Space 0.00 7 0.15 0.25 0.35 0.60
Residential: Single-Family 1.64 40 0.40 0.45 0.50 g.70
Streets: Paved (Parking Lot) 0.00 100 0.87 0.88 0.90 (.93
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 90 0.80 0.85 0.90 .90
Ltandscape Areas-clayey soil 0.00 0 0.05 0.10 0.20 .40
L City of Boulder, DCS, Table 7-2

Weighted Percent Imperviousness [%]: = 40.00

Weighted Runoff Coefficients: C,= 040

CG= 045

Co= 0.50

Cioo = 0.70

Time of Cancentration:

Sheet Flow: Concentrated Flow:
L [ft] = 85 Ly {FTi = 492 L, [FT]= 0
S, [%) = 1.45 S.[%]= 061 S, [%]=  0.00
t, [min] = 9.53 Vi [fps)’=  1.60 V,, [fpsl=  0.00
Check for Urbanized Basins: ty [min) = 5.13 ty [min] = 0.00
t={L/180+10) [min] = 10.47 ? City of Boulder, DCS, Figure 7-3
[ & [min]= 9.53| [ t.Imin]= 513
Time of Concentration:
t=t+t, [min] = 14.66
t.=5 min = 5.00 | t. [min] = 14_@

The Sanitas Group, LLC

Preliminary Storm Wafer Report
Boulder Creek Commons Subdivision



Input Data for Rational Method
Basin A8 ' :
Proposed Conditions U

Prepared By: LRE
Praoject: Boulder Creek Commons Reviewed By: ccs
SG Project I.D.: B1006 Pate: 09/25/12
Revised Date:
Basin Description: Located an the middle of the West Parcel, this basin includes proposed residential lots
proposed roadways. Drainage from this basin flows by storm sewer to Detention

Pond 1.
MNRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 2.22
Surface Characteristics' Sub-Area imp Runoff Coefficients
[acres] [%] G, G Cio Cio0
Parks / Open Space 0.02 7 .15 0.25 0.35 0.60
Residential: Single-Family 2.20 40 0.40 0.45 0.50 0.70
Streets: Paved (Parking Lot) 0.00 100 .87 0.88 0.sC 0.93
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 90 0.80 0.85 0.90 0.90
Landscape Areas-clayey soil 0.00 0 0.05 0.10 0.20 0.40
X City of Boulder, DCS, Table 7-2
Weighted Percent Imperviousness [3]: 1= 35.69
Weighted Runoff Coefficients: C;= 0.40
= 0.45
Co=  0.50
Cpo = 0.70
Time of Cancentration:
Sheet Flow: Concentrated Flow:
L [ft) = 31 La[FTI= 796 LIFT= o
5, [%] = 2.00 Su[%]=  0.50 So %=  ©.00
t, [min] = 5.18 Vu [fpsl’= 1.25 V,, [fps]=  0.60
Check for Urbanized Basins: ty [min) = 10.61 t;; [min] = 0.00
t=(L/180+10) [min] = 10.17 % City of Bouider, DCS, Figure 7-3
| t[min)= 518 [ t[minj= 1061 |
Time of Concentration:
L=t [min] = 15.79
t.=5 min = 5.00 | t.[min] = 15.79

Preliminary Storm Water Report
The Sanitas Group, LLC Boulder Creek Commons Subdivision



Input Data for Rational Method
Basin A9
Proposed Conditions U

Prepared By: LRE
Project: Bouider Creek Commons Reviewed By: ccs
SG Praject 1.D.: B1006 Date: 06/10/12
Revised Date:  09/25/12
Basin Description: Located in the southern portion of the West Parcel, this basin includes proposed
roadways and residential lots. Drainage from this basin is conveyed by roadways and
storm sewer to the eastern open space and Detention Pond 3.

NRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 1.33
Surface Characteristics’ Sub-Area imp Runoff Coefficients

[acres] [%] G G Cio Cio0
Parks / Open Space 0.00 7 0.15 0.25 0.35 0.60
Residential: Single-Family 1.33 40 0.40 0.45 0.50 0.70
Streets: Paved (Parking Lot) 0.00 100 0.87 0.88 g.20 093
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 90 0.80 0.85 0.90 .90
Landscape Areas-clayey soil 0.00 0 0.05 0.10 0.20 0.40

Lcity of Boulder, DCS, Table 7-2

Welghted Percent imperviousness [%]: = 40.00
Weighted Runoff Coefficients: C,= 0.40
C.= 045
Cio= 0.50
Cio = 0.70

Time of Concentration:

Sheet Flow: Concentrated Flow:

L [ft] = 133 Ly [FTI= 293 L, [FT] = 0

S, [%] = 2.10 Sq(%)= 057 Su[%]=  0.00

t, [min] = 10.52 V, [fps]’=  1.25 V, [fps]=  0.00
Check for Urbanized Basins: t,y [min] = 3.9]1 t, [min] = 0.00
t,=(L/180+10) [min] = 10.74 2 City of Boulder, DCS, Figure 7-3
[ tmin) = 10.52] [ t(minj= 391 |
Time of Concentration:
t.=t+t, [min] = 14.42
t.=5 min = 5.00 | t[min]= 14.42|

Prefiminary Storm Water Report
The Sanitas Group, LLC Boulder Creek Commons Subdivision



input Data for Rational Method
Basin A10 -
Proposed Conditions 1\—//

Prepared By; LRE
Project: Boulder Creek Commons Reviewed By: CCs
SG Project 1.D.: B1006 Date: 09/25/12
Revised Date:

Basin Description: Located on the east half of the West Parcel, this basin includes proposed residential
lots, the eastern open space and Detention Pond 3. Drainage from this basin flows to
Detention Pond 3.

NRCS Sail Type: Nh - Niwot NRCS Hydrologic Soil Ralting: C
Basin Area [acres] = 1.62
Surface Characteristics Sub-Area Imp Runoff Coefficients

[acres] [%] C, Cs Cin Cino
Parks / Open Space 0.54 7 0.15 0.25 0.35 0.60
Residential: Single-Family 1.08 40 0.40 0.45 0.50 0.70
Streets: Paved (Parking Lot} 0.00 100 0.87 0.88 0.90 0.93
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 6.00 50 0.80 0.85 0.90 0.90
Landscape Areas-clayey sqil 0.00 0 0.05 0.10 0.20 0.40

L City of Boulder, DCS, Table 7-2

Weighted Percent Impervigusness [%]: f= 29.00
Weighted Runoff Coefficients: G = 0.32
G = 0.38

Co= 045

Cip0 = 0.67

Time of Concentration:

Sheet Flow: Concentrated Flow:
L [ft] = 110 L [FT1= 420 L, [FT) = 0
S, [%] = 2.00 5,[%)= 050 S.[%]=  0.00
t, [min] = 10.74 Vy [fpsl’= 125 V,, [fps]l=  0.00
Check for Urbanized Basins: t,; [min] = 5.60 t,; [min] = 0.00
t,=(L/180+10) [min] = 10.61 2 City of Boulder, DCS, Figure 7-3
[ t{min)= 10.61] | t[min)= s.60
Time of Concentration:
t=t+t, [min] = 16.21
t=5min= 5.00 | t[minj= 16.21

Preliminary Storm Waler Report
The Sanitas Group, LLC Boulder Creek Commons Subdivision



Input Data for Rational Method

Basin All

Proposed Conditions

Prepared By: LRE

Praject: Boulder Creek Commons Reviewed By: CcCs
SG Project 1.D.: B1006

Date: 09/25/12
Revised Date:

Basin Description: Located in the eastern half of the West Parcel, this basin includes proposed roadways
and residential lots. Drainage from this basin is conveyed by roadways and storm
sewer to the western open space and Detention Pond 3.

MRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 0.80
Surface Characteristics Sub-Area Imp Runoff Coefficients
[acres] [%] G, G Cio Cio0
Parks / Open Space 0.02 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.78 40 0.40 0.45 0.50 0.70
Streets: Paved {Parking Lot) 0.00 100 0.87 .88 0.90 093
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 90 0.80 0.85 0.90 0.90
Landscape Areas-clayey soil 0.0C 0 0.05 .10 0.20 .40
L ity of Boulder, DCS, Table 7-2

Weighted Percent Imperviousness [%]: I=  39.07

Weighted Runoff Coefficients: = 0.39

= 0.44

C1° = 050

Cioo = 0.70

Time of Concentration:

Sheet Flow:
L [ft] = 45
S [%6] = 2.40
t; [min] = 591
Check for Urbanized Basins:
t,=(L,/180+10) [min] = 10.25
[t [min]= 591
Time of Concentration:
t.=t+t, [min] = 11.11
te=5 min = 5.00

The Sanitas Group, LLC

Concentrated Flow:

Ly [FT)= 390 L, [FT} = 0

S, (%)= 0.50 S, [%]=  0.00
Vy, (fps’= 125 V,, [fps]=  0.00
ty fmin] = 5.20 t, [min] = 0.00

2 City of Boulder, DCS, Figure 7-3

[ t(min]= 520 |

[ . [min] = 11.11)

Prefiminary Storm Water Report
Bouider Creek Commaons Subdivision



input Data for Rational Method
Basin Al12 T~
Proposed Conditions ‘\¥/

Prepared By: LRE
Project: Boulder Creek Commons Reviewed By: CcCs
SG Project 1.D.: B10G6 Date: 06/10/12
Revised Date: (09/25/12
Basin Description: Located in the northeast portion of the West Parcel, this basin includes the senior
housing complex and parking lot. Drainage from this basin is conveyed either
overland or by private storm sewer to the storm sewer in Kewanee Drive.

MRCS Soil Type: Nh - Niwot MRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 2.50
Surface Characteristics' Sub-Area Imp Runoff Coefficients

[acres] [%] C G Cio Cioa
Parks / Open Space 0.00 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.00 40 0.40 0.45 0.50 0.70
Streets: Paved (Parking Lot) 0.57 100 0.87 0.88 090 .93
Drives and Walks 0.18 9% 0.85 0.87 0.90 0.92
Roofs 0.66 a0 0.80 0.85 0.90 0.9¢
Landscape Areas-clayey soil 1.09 0 0.05 .10 0.20 0.40

Y city of Boulder, DCS, Table 7-2

Weighted Percent Impervigusness [%]: I= 5357
Weighted Runoff Coefficients: C = 0.49
C; = 0.53
c;w = 060

Time of Concentration:

Sheet Flow: Concentrated Flow:
L [ft] = 112 Ly [FT) = 486 L, [FT]= a
S, [%] = 2.50 Sy (%)=  0.50 S, [%]=  0.00
t. [min] = 7.97 V, [fps]’= 125 V, lfps]=  0.00
Check for Urbanized Basins: tyy [min] = 6.48 tp [minj=  0.00
t,={L,/180+10) [min] = 10.62 : City of Boulder, DCS, Figure 7-3
[t {min] = 7.97 [ tminj= 648 |

Time of Concentration:
te=t+t, [min] = 14.45
t,=5 min = 5.00 | t[min)= 14.45)

Frefiminary Storm Walter Report
The Sanitas Group, LLC Boulder Creek Commons Subdivision



Input Data for Rational Method

Basin Al13

Proposed Conditions

&

Prepared By: LRE

Project: Boulder Creek Commons Reviewed By: Ces

$G Project 1.D.: B1006

Date: 06/10/12
Revised Date: 09/25/12

Basin Description: Located at the intersection of Kewanee Drive and 55th Street, this basin includes a
small partion of proposed roadway and entry landscaping. Drainage from this basin
discharges to the western curb and gutter in 55th Street.

NRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 0.17
Surface Characteristics® Sub-Area Imp Runoff Coefficients
{acres] {%] C, Cs Cio Cio0
Parks / Open Space 0.09 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.08 40 0.40 0.45 0.50 0.70
Streets: Paved (Parking Lot) 0.00 160 0.87 0.88 0.80 0.93
Drives and Walks 0.00 95 0.85 0.87 0.90 0.92
Roofs 0.00 50 0.80 0.85 0.90 0.90
Landscape Areas-clayey sail 0.00 o 0.05 0.10 0.20 0.40
' City of Boulder, DCS, Table 7-2
Woeighted Percent Imperviousness [%]: 1= 22.39
Woeighted Runoff Coefficients: c,= 027
CS = 0.34
Co= 042
Cino = 0.65

Time of Concentration:

Sheet Flow:
L, [ft] = 60
S, [%] = 2.00
t, [min] = 8.37
Check for Urbanized Basins:
t,=(L,/180+10) [min] = 10.33
[ t[min]= 8.37
Time of Cancentration:
t=t+t, [min] = 8.37
t.=5 min = 5.00

The Sanitas Group, LLC

Concentrated Flow:

L [FT1= 0O L [FT]= 0

S,1%)=  0.00 Su %= 0.00
Vo [fps)’= 0.00 Vi [fps]=  0.00
ty [min] = 0.00 ty; [min] = 0.0

% City of Boulder, DCS, Figure 7-3

| timin]= 000 |

rtc [min] = a.37|

Preitminary Storm Water Report
Bouider Creek Commans Subdivisian



Input Data for Rational Method
Basin B1 - =
Proposed Conditions v

Prepared By: LRE
Project: Boulder Creek Commons Reviewed By: Cccs
SG Project 1.D.: B10G6 Date: 06/10/12
Revised Date:  089/25/12
Basin Description: Located on the West Parcel, this basin parailels the north property line and includes
residential lots 2nd open space. Drainage from this basin flows overland to a cobble
channel and is conveyed to Detention Pond 4.

MRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 1.19
Surface Characteristics- Sub-Area Imp Runoff Coefficients

[acres] [%] C, G Cio Cio0
Parks / Open Space 0.20 7 0.15 0.25 0.35 0.60
Residential: Singie-Family 0.99 40 0.40 0.45 0.50 0.7¢
Streets: Paved (Parking Lot) 0.00 100 0.87 Q.82 0.90 0.93
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 90 .80 0.85 0.90 0.9¢
Landscape Areas-clayey soil 0.0¢ 0 0.05 0.10 0.20 0.40

Y City of Boulder, DCS, Table 7-2

Weighted Percent Imperviousness [%]: I= 3437
Weighted Runoff Coefficients: = 0.36
Ci= 042

clo = 047

Cipo = 0.68

Time of Concentration:

Sheet Flow: Concentrated Flow:

L [ft] = 65 L, [FT} = 605 L, [FT] = 0

S, [%) = 8.50 5.[%)=  0.50 S [%]=  0.00

t, [min] = 4.86 V, [fps]’=  1.25 V,[fpsl=  0.00
Check for Urbanized Basins: ty; [min] = 8.07 ty; [min] = 0.00
=(L/180+10) [min] = 10.36 2 City of Boulder, DCS, Figure 7-3
[t Imin]= 4.86 [ t(min]= 807 |
Time of Concentration:
t=ty+t, [min] = 12.93
t.=5 min = 5.00 | tImin]= 12.93|

Prefiminary Storm Wafer Report
The Sanitas Group, LLC Baulder Creek Commons Subdivision



Input Data for Rationa) Method
Basin B2 « :
Proposed Conditions \—/f

Prepared By: LRE
Project: Boulder Creek Commons Reviewed By: CCs
SG Project I.D.: B1006 Date: 06/10/12
Revised Date: 09/25/12
Basin Description: Located between the senior housing complex and the Howard-Superphostical Lateral,
this basin includes landscape area and open space. This basin drains overiand and
along the lateral to the north property line and Basin B1.

NRCS Soil Type: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = .93
Surface Characteristics' Sub-Area imp Runoff Coefficients

[acres] {%]} C; G Cio Cino
Parks / Open Space 0.68 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.25 40 0.40 0.45 0.50 0.70
Streets: Paved (Parking Lot) 0.00 100 0.87 0.88 0.90 0.93
Drives and Walks 0.00 96 0.85 0.87 0.50 0.92
Roofs 0.00 S0 0.8¢ 0.85 0.90 0.90
Landscape Areas-clayey soil 0.00 ¢ 0.05 0.10 0.20 0.40

J City of Boulder, DCS, Table 7-2

Welghted Percent Impervicusness [%]: I= 15.95
Weighted Runoff Coefficients: G = 0.22
Cq= .30

Clu = 039

Cio= 063

Time of Concentration:

Sheet Flow: Cancentrated Flow:
L [ft] = 72 Ly (FT] = 725 L, [FT] = 0
S, [%) = 5.00 Su %) = Q.50 Sy (%) = 0.00
t, [min] = 7.11 Vy [fpsl’=  1.25 Vp [fps]=  0.00
t,y [min] = 8.67 t; [min] = 0.60
NOTE: non-urbanized basin 2 City of Boulder, DCS, Figure 7-3
[t [min]= 7.1 | t[min]= 967 |

Time of Concentration:
t=t+t, (min] = 16.77
=5 min = 5.00 [ tc[min]= 16.77|

Prefiminary Storm Water Report
The Sanitas Group, LLC Boulder Creek Commons Subdivision



Input Data for Rational Method
Basin C : -
Proposed Conditions ‘\\/ﬁ

Prepared By: LRE
Project: Bouider Creek Commons Reviewed By: ccs
SG Project I.D.: B1006 Date: 06/10/12
Rewvised Date: (09/25/12
Basin Description: Located parallel to the south property line, this basin includes the Bodam Lateral and
rear yards. Drainage from this basin flows overland towards the Bodam Lateral and is
conveyed along the lateral west to the flood channel.

NRCS Soil Typa: Nh - Niwot NRCS Hydrologic Soil Raiting: C
Basin Area [acres] = 0.33
Surface Characteristics’ Sub-Area Imp Runoff Coefficients

[acres] (%] C; s Cio Cioo
Parks / Open Space 0.33 7 0.15 0.25 0.35 0.60
Residential: Single-Family 0.00 40 0.40 0.45 0.50 0.70
Streets: Paved (Parking Lot) 0.00 100 0.87 0.88 0.90 0.93
Drives and Walks 0.00 96 0.85 0.87 0.90 0.92
Roofs 0.00 90 0.80 0.85 0.90 0.90
Landscape Areas-clayey sail 0.00 0 0.05 0.10 0.2¢ 0.40

City of Boulder, DCS, Table 7-2

Weighted Percent Impervigusness [%]: = 7.00
Weighted Runoff Coefficients: C,= 0.15
C.= 025

Cio= 0.35

Cioo= 0.60

Time of Concentration:

Sheet Flow: Concentrated Flow:
L [ft] = 8 LyfFT]= 895 L, [FT] = 0
S, [%] = 22.50 S, [%]= 025 S, [%]=  0.00
t, [min] = 1.53 Vy, [fps)’= 050 V,[fps]=  0.00
ty [min) = 29.83 t,; [min] = 0.00
NOTE: non-urbanized basin 2 City of Boulder, DCS, Figure 7-3
|t (min] = 1.53] | t.(minj= 2083
Time of Concentration:
t=t+t, [min] = 31.37
t.=5 min = 5.00 [ tc[min]= 31.37|

Prefiminary Storm Water Report
The Sanitas Groug, LLC Boulder Creek Commons Subdivision



Table 7-2: Runoff Coefficients for the Rationzal Method

LAND USE OR SURFACE PERCENT LSTORM FREQUENCY
CHARACTERISTICS IMPERVIOUS Yy SYr 10-Yr m
Business:
Commercial Areas 95 0.87 0.88 0.90 0.93
Neighborbood Areas 65 0.60 0.65 0.70 0.80
Residential:
Single-Family 40 0.40 0.45 0.50 0.70
Multi-Unit {(detached) 50 0.50 0.55 0.60 0.75
Multi-Unit (attached) 70 0.65 0.70 0.70 0.80
Y2 Acre Lot 30 0.30 0.40 0.45 0.65
Apariments J 70 0.65 0.70 0.70 0.80
Industriaf: ) —‘
Light Areas 80 0.75 0.80 0.80 0.85
Heavy Areas 90 0.80 0.80 0.85 0.90
Parks, Cemeteries: 7 0.15 0.25 (.35 0.60
Playgrounds: I3 0.20 0.30 0.40 0.70
Schools: 50 0.50 0.55 0.60 0.75 B
LRailroad Yard Areas: 40 0.40 0.45 0.50 0.70
=
Undeveloped Areas:
Historic Flow Analysis 2 0.10 0.20 0.30 0.60
Greenbelts, Agricultural - - - - -
Offsite Flow Analysis (when offsite 45 0.45 0.50 0.53 0.72
| Iand use is not defined)
Streets:
Paved 100 0.87 0.88 0.90 0.93
| Gravel 7 0.15 0.25 0.35 0.65
Drives and Walks: 96 JL 0.85 087 04.90 0.92
Roofs: 20 0.80 0.85 0.90 0.90
Lawns: |
Sandy Seil 0 0.00 0.10 0.20 0.50
Clayey Soil 0 0.10 0.20 0.30 0.60

NOTE: These rational formula coefficients do not apply for larger basins where the time-o(-concentration exceeds 60 minutes.

{Source: Urban Drainage and Flood Control District)
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B1006
Boulder Creek Commons Subdivision

Project Description

File Name ..o 1006-HYD-10YR-P.SPF

Project Options

Flow Units
Elevation Type ... . Elevation
Hydrology Method . Rational

Time of Concentration (TOC) Method User-Defined

Link Routing Method

Enable Overflow Ponding at Nodes . YES

Skip Steady State Analysis Time Periods ...........ccccceeeenene NO
Analysis Options

Start Analysis On .. Oct 03, 2012

End Analysis On .... Oct 05, 2012

Start Reporting On Oct 03, 2012

Antecedent Dry Days ... . 0

Runoff (Dry Weather) Time Step . 0 01:00:00

Runoff (Wet Weather) Time Step ....
Reporting Time Step ....
Routing Time Step

Number of Elements

RAIN GAGES ..t
Subbasins....

Junctions ...
Outfalls
Flow Diversions

Channels
Pipes ...
Pumps .
Orifices
Weirs ...
Outlets .
Pollutants .
Land Uses ...

Rainfall Details

Return Period. ..o 10 year(s)

The Sanitas Group, LLC

.. Kinematic Wave

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds
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B1006

Boulder Creek Commons Subdivision

Subbasin Summary

Subbasin Area Weighted Total Total Total Peak Time of
ID Runoff Rainfall Runoff ~ Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ft})  (cfs) (days hh:mm:ss)
A01 0.28 0.3500 0.88 0.31 313.05 0.56 0 00:09:21
A02 0.53 0.5000 0.82 041 79265 1.61 0 00:08:08
AO03 1.86 0.3500 146 051 3450.17 1.90 0 00:30:03
A04 0.76 0.4400 0.86 0.38 104559 1.92 0 00:09:04
A05 2.35 0.4500 116 0.52 446145 4.52 0 00:16:19
A06 0.66 0.5000 094 047 113082 1.75 0 00:10:39
A07 1.64 0.5000 111 056 3309.98 3.73 0 00:14:39
A08 2.22 0.5000 115 0.58 4633.70 4.84 0 00:15:47
A09 1.33 0.5000 111 055 2674.66 3.05 0 00:14:25
A10 1.62 0.4500 117 053 3093.20 3.07 0 00:16:41
A11 0.80 0.5000 0.97 049 140844 2.08 0 00:11:06
A12 2.50 0.6000 111 066 602580 6.87 0 00:14:27
A13 0.17 0.4200 0.83 0.35 21537 043 0 00:08:22
B1 1.19 0.4700 1.05 049 2129.61 2.71 0 00:12:55
B2 0.93 0.3900 118 0.46 154954 1.52 0 00:16:46
C 0.33 0.3500 148 052 62051 0.33 0 00:31:22
Dx 0.30 0.3000 125 0.38 40838 0.34 0 00:20:04
Ex 2.73 0.3000 162 049 4826.12 1.88 0 00:42:17
0S-01 7.83 0.7000 0.96 0.67 19071.77 28.68 0 00:11:00
0S-02 3.22 0.8900 0.91 0.81 9502.83 15.71 0 00:10:00
0S-03 0.81 0.5000 1.00 0.50 1476.03 2.03 0 00:12:00
0S-04 3.06 0.5000 1.05 0.52 5809.38 7.38 0 00:13:00
0S-05 4.99 0.5000 096 048 8694.58 13.05 0 00:11:00
0S-06 1.59 0.5000 118 0.59 3405.30 3.31 0 00:17:00
08-07 1.45 0.5000 096 048 252648 3.79 0 00:11:00
0S-08 1.14 0.5000 0.87 043 179184 3.29 0 00:09:00
0S-09 9.45 0.4500 1.37 0.61 21062.35 13.93 0 00:25:00
0S-10 9.35 0.4400 1.37 0.60 20398.24 13.48 0 00:25:00
0S-11 5.05 0.3200 153 0.49 898244 4.24 0 00:35:00
08-12 2.01 0.3200 0.94 0.30 2203.48 3.41 0 00:10:42
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B1006

Boulder Creek Commons Subdivision

Node Summary

SN Element Element Initial Surcharge Peak Max HGL Time of Total Time
ID Type Water Elevation Inflow Elevation Peak Flooded
Elevation Attained Flooding
Occurrence
(ft) (ft) (cfs) (ft) (days hh:mm) (min)
1 DPO1 Junction 5331.93 5333.93 42.34 5332.74 0 00:00 0.00
2 DPO1a Junction 5332.93 5334.93 28.68 5333.75 0 00:00 0.00
3 DP02 Junction 5330.43 5330.93 46.58 5330.87 0 00:00 0.00
4 DP0O3 Junction 5330.43 5330.93 23.29 5330.78 0 00:00 0.00
5 DP04 Junction 5330.43 5330.93 23.29 5330.77 0 00:00 0.00
6 DP05 Junction 5323.34 5323.84 31.10 5323.68 0 00:00 0.00
7 DP06 Junction 5323.34 5323.84 15.55 5323.34 0 00:00 0.00
8 DP07 Junction 5323.34 5323.84 15.55 5323.64 0 00:00 0.00
9 DP09 Junction 5328.93  5331.93 30.04 5330.54 0 00:00 0.00
10 DP10 Junction 5324.08 5327.08 36.95 5325.64 0 00:00 0.00
11 DP11 Junction 5315.50 5318.00 54.55 5317.02 0 00:00 0.00
12 DP11a Junction 5315.50 5318.00 8.09 5315.50 0 00:00 0.00
13 DP12 Junction 5315.65 5317.30 4.94 5315.93 0 00:00 0.00
14 DP13 Junction 5315.80 5319.00 3.31 5315.80 0 00:00 0.00
15 DP14 Junction 5322.40 532540 37.13 5323.86 0 00:00 0.00
16 DP15 Junction 5324.80 532510 4.24 5324.95 0 00:00 0.00
17 DP16 Junction 5319.50 5320.50 3.41 5319.80 0 00:00 0.00
18 DP17 Junction 5322.68 5325.00 3.05 5323.03 0 00:00 0.00
19 DP18 Junction 5320.50 5325.00 12.87 5321.51 0 00:00 0.00
20 DP19 Junction 5320.50 5325.00 3.90 5321.32 0 00:00 0.00
21 DP20 Junction 5318.03 5321.88 7.99 5319.10 0 00:00 0.00
22 DP21 Junction 5316.50 5321.00 11.82 5317.56 0 00:00 0.00
23 DP22 Junction 5316.34 5319.00 7.88 5317.06 0 00:00 0.00
24 DP23 Junction 5315.80 5319.00 45.39 5317.24 0 00:00 0.00
25 DP24 Junction 5321.32 5325.11 8.39 5322.33 0 00:00 0.00
26 DP25 Junction 5321.86 5325.60 6.87 5322.87 0 00:00 0.00
27 DP26 Junction 532212 532212 1.75 5322.39 0 00:00 0.00
28 DP27 Junction 5318.43 5322.00 9.12 5318.81 0 00:00 0.00
29 DP28 Junction 5317.44 5322.00 3.88 5317.83 0 00:00 0.00
30 DP29 Junction 5318.53 5322.00 3.73 5318.91 0 00:00 0.00
31 DP30 Junction 5318.75  5319.75 4.37 5319.37 0 00:00 0.00
32 DP31 Junction 5315.65 5317.25 6.16 5316.23 0 00:00 0.00
33 DPH1 Junction 5315.00 5317.75 57.80 5316.49 0 00:00 0.00
34 DPH2 Junction 5321.00 5327.00 0.34 5321.00 0 00:00 0.00
35 DPH3 Junction 5322.25 532825 5.81 5322.40 0 00:00 0.00
36 DP32 Outfall 0.43 0.00
37 Out-DP06 Outfall 15.56 5322.33
38 Out-DPH1 Outfall 57.80 5315.00
39 Out-DPH2 Outfall 0.34 5321.00
40 Out-DPH3 Outfall 5.81 5322.25
41 DIVO1 Flow Diversions  5330.43 46.58 5330.43 0.00
42 DIV02 Flow Diversions  5323.34 31.10 5323.34 0.00
43 DETO1 Storage Node 5318.40 11.82 5319.63 0.00
44 DET02 Storage Node 5318.50 9.12 5319.94 0.00
45 DET03 Storage Node 5320.50 12.87 5323.02 0.00
46 DET04 Storage Node 5316.40 6.16 5316.94 0.00
47 DP08 Storage Node 5316.53 22.34 5317.25 0.00
The Sanitas Group, LLC Page 3 of 24

1006-HYD-10YR-P

10/28/2012
5:45 PM



B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Junction Input

Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded
ID Elevation (Max) (Max) Water Water Elevation Depth Area
Elevation Offset Elevation Depth

(ft) (ft) (ft) ()  (ft) (ft) (ft) (ft2)
DPO1 5331.93 5333.93 2.00 5331.93 0.00 5333.93 0.00 0.00
DPO1a  5332.93 5334.93 2.00 5332.93 0.00 5334.93 0.00 0.00
DP02 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DPO03 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DP04 5330.43 5330.93 0.50 5330.43 0.00 5330.93 0.00 0.00
DPO05 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP06 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DPO7 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP09 5328.93 5331.93 3.00 5328.93 0.00 5331.93 0.00 0.00
DP10 5324.08 5327.08 3.00 5324.08 0.00 5327.08 0.00 0.00
DP11 5315.50 5318.00 2,50 531550 0.00 5318.00 0.00 0.00
DP11a  5315.50 5318.00 2.50 531550 0.00 5318.00 0.00 0.00
DP12 5315.65 5317.30 1.65 5315.65 0.00 5317.30 0.00 0.00
DP13 5315.80 5319.00 3.20 5315.80 0.00 5319.00 0.00 0.00
DP14 5322.40 5325.40 3.00 532240 0.00 5325.40 0.00 0.00
DP15 5324.80 5325.10 0.30 5324.80 0.00 5325.10 0.00 0.00
DP16 5319.50 5320.50 1.00 5319.50 0.00 5320.50 0.00 0.00
DP17 5322.68 5325.00 2.32 5322.68 0.00 5325.00 0.00 0.00
DP18 5320.50 5325.00 4.50 5320.50 0.00 5325.00 0.00 0.00
DP19 5320.50 5325.00 4.50 5320.50 0.00 5325.00 0.00 0.00
DP20 5318.03 5321.88 3.85 5318.03 0.00 5321.88 0.00 0.00
DP21 5316.50 5321.00 450 5316.50 0.00 5321.00 0.00 0.00
DP22 5316.34 5319.00 2.66 5316.34 0.00 5319.00 0.00 0.00
DP23 5315.80 5319.00 3.20 5315.80 0.00 5319.00 0.00 0.00
DP24 5321.32 5325.11 3.79 5321.32 0.00 5325.11 0.00 0.00
DP25 5321.86 5325.60 3.74 5321.86 0.00 5325.60 0.00 0.00
DP26 5322.12 5323.12 1.00 5322.12 0.00 5322.12 -1.00 0.00
DP27 5318.43 5322.00 3.57 531843 0.00 5322.00 0.00 0.00
DP28 5317.44 5322.00 456 5317.44 0.00 5322.00 0.00 0.00
DP29 5318.53 5322.00 3.47 5318.53 0.00 5322.00 0.00 0.00
DP30 5318.75 5319.75 1.00 5318.75 0.00 5319.75 0.00 0.00
DP31 5315.65 5317.25 1.60 5315.65 0.00 5317.25 0.00 0.00
DPH1 5315.00 5317.75 2.75 5315.00 0.00 5317.75 0.00 0.00
DPH2 5321.00 5327.00 6.00 5321.00 0.00 5327.00 0.00 0.00
DPH3 5322.25 5328.25 6.00 5322.25 0.00 5328.25 0.00 0.00

10/28/2012
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B1006

Boulder Creek Commons Subdivision

Junction Results

Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of  Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume
Attained Occurrence

(cfs)  (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
DPO1 4234 15.70 5332.74 0.81 0.00 1.19 5331.93 0.00 0 00:11 0 00:00 0.00 0.00
DP0O1a 28.68 28.68 5333.75 0.82 0.00 1.18 5332.93 0.00 0 00:11 0 00:00 0.00 0.00
DP02  46.58 4.81 5330.87 0.44 0.00 0.11 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DP03 2329 0.00 5330.78 0.35 0.00 0.15 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DP04 2329 0.00 5330.77 0.34 0.00 0.16 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DPO05 31.10 10.61 5323.68 0.34 0.00 0.16 5323.34 0.00 0 00:14 0 00:00 0.00 0.00
DP06 15655 0.00 5323.34 0.00 0.00 0.50 5323.34 0.00 0 00:00 0 00:00 0.00 0.00
DPO7 156,55 0.00 5323.64 0.30 0.00 0.20 5323.34 0.00 0 00:14 0 00:00 0.00 0.00
DP09 30.04 13.93 5330.54 1.61 0.00 1.39 5328.95 0.02 0 00:12 0 00:00 0.00 0.00
DP10 36.95 13.48 5325.64 1.56 0.00 1.44 5324.10 0.02 0 00:15 0 00:00 0.00 0.00
DP11 5455 0.00 5317.02 1.52 0.00 1.23 5315.54 0.04 0 00:19 0 00:00 0.00 0.00
DP11a  8.09 0.00 5315.50 0.00 0.00 2.50 5315.50 0.00 0 00:00 0 00:00 0.00 0.00
DP12 4.94 0.00 531593 0.28 0.00 2.47 5315.65 0.00 0 00:20 0 00:00 0.00 0.00
DP13 3.31 3.31 5315.80 0.00 0.00 3.20 5315.80 0.00 0 00:00 0 00:00 0.00 0.00
DP14 37.13 0.33 5323.86 1.46 0.00 1.54 5322.42 0.02 0 00:17 0 00:00 0.00 0.00
DP15 424 424 532495 0.15 0.00 0.15 5324.80 0.00 0 00:35 0 00:00 0.00 0.00
DP16 341 3.41 5319.80 0.30 0.00 0.70 5319.50 0.00 0 00:10 0 00:00 0.00 0.00
DP17 3.05 3.05 5323.03 0.35 0.00 1.97 5322.68 0.00 0 00:14 0 00:00 0.00 0.00
DP18 12.87 3.07 5321.51 1.01 0.00 3.49 5320.76 0.26 0 00:15 0 00:00 0.00 0.00
DP19 390 0.00 5321.32 0.82 0.00 3.68 5320.52 0.02 0 00:31 0 00:00 0.00 0.00
DP20 799 4.84 5319.10 1.07 0.00 2.78 5318.05 0.02 0 00:16 0 00:00 0.00 0.00
DP21 11.82 192 5317.56 1.06 0.00 3.44 5316.96 0.46 0 00:17 0 00:00 0.00 0.00
DP22 7.88 0.00 5317.06 0.72 0.00 3.78 5316.37 0.03 0 00:36 0 00:00 0.00 0.00
DP23 4539 1.90 5317.24 1.44 0.00 1.76 5315.89 0.09 0 00:33 0 00:00 0.00 0.00
DP24 8.39 2.08 5322.33 1.01 0.00 2.78 5321.33 0.01 0 00:14 0 00:00 0.00 0.00
DP25 6.87 6.87 532287 1.01 0.00 2.73 5321.87 0.01 0 00:14 0 00:00 0.00 0.00
DP26 1.75 1.75 5322.39 0.27 0.00 0.75 5322.12 0.00 0 00:10 0 00:00 0.00 0.00
DP27 9.12 452 5318.81 0.38 0.00 3.19 5318.43 0.00 0 00:15 0 00:00 0.00 0.00
DP28 3.88 0.00 5317.83 0.39 0.00 4.17 5317.45 0.01 0 00:28 0 00:00 0.00 0.00
DP29 3.73 3.73 5318.91 0.38 0.00 3.09 5318.53 0.00 0 00:14 0 00:00 0.00 0.00
DP30 437 152 5319.37 0.62 0.00 0.40 5318.75 0.00 0 00:10 0 00:00 0.00 0.00
DP31 6.16 2.71 5316.23 0.58 0.00 1.02 5315.66 0.01 0 00:17 0 00:00 0.00 0.00
DPH1 57.80 0.55 5316.49 1.49 0.00 1.26 5315.04 0.04 0 00:20 0 00:00 0.00 0.00
DPH2 0.34 0.34 5321.00 0.00 0.00 6.00 5321.00 0.00 0 00:00 0 00:00 0.00 0.00
DPH3 581 1.88 5322.40 0.15 0.00 5.85 5322.25 0.00 0 00:36 0 00:00 0.00 0.00
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B1006

Boulder Creek Commons Subdivision

Channel Input

Element Length Inlet Outlet Average Shape Height Width Manning's
ID Invert Invert  Slope Roughness
Elevation Elevation
(ft) (ft) (ft) (%) (ft) (ft)
DP01=>DP02 150.00 5331.93 5330.43 1.0000 Trapezoidal  0.550 60.000 0.0160
DP01a=>DP01 200.00 5332.93 5331.93 0.5000 Trapezoidal  2.000 17.000 0.0160
DP03=>DP05 810.00 5330.43 5323.34 0.8800 Trapezoidal  0.500 55.000 0.0160
DP04=>DP09 150.00 5330.43 5328.93 1.0000 Trapezoidal ~ 0.500 55.000 0.0160
DP07=>DP08 780.00 5323.34 5316.53 0.8700 Trapezoidal  0.500 55.000 0.0160
DP09=>DP10 485.00 5328.93 5324.08 1.0000 Trapezoidal ~ 3.000 23.000 0.0800
DP10=>DP14 45.00 5324.08 5322.40 3.7300 Parabolic 1.500 25.000 0.0320
DP11=>DPH1 196.00 5315.50 5315.00 0.2600 Trapezoidal  2.750 45.000 0.0700
DP12=>DPH1 95.00 5315.65 5315.00 0.6800 Trapezoidal  2.750 45.000 0.0700
DP14=>DP23 865.00 5322.40 5315.80 0.7600 User-Defined 2.750 41.000 0.0800
DP15=>DPH3 170.00 5324.80 5322.25 1.5000 Trapezoidal ~ 0.300 45.000 0.0350
DP16=>DP30 5.00 5319.50 5318.75 15.0000 Parabolic 1.000 5.000 0.0320
DP17=>DP18 435.00 5322.68 5320.50 0.5000 User-Defined 1.020 56.000 0.0400
DP22=>DP23 124.00 5316.34 5315.85 0.4000 User-Defined 2.750 41.000 0.0320
DP26=>DP27 580.00 5322.12 5318.43 0.6400 User-Defined 1.020 56.000 0.0320
DP28=>DP21 190.00 5317.44 5316.50 0.4900 User-Defined 1.020 56.000 0.0320
DP29=>DP27 20.00 5318.53 5318.43 0.5000 User-Defined 1.020 56.000 0.0320
DP30=>DP31 610.00 5318.75 5315.65 0.5100 User-Defined 1.020 10.000 0.0320
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Channel Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 DP01=>DP02 42.07 0 00:11 74.04 0.57 3.62 0.69 0.44 0.79 0.00

2 DP01a=>DP01 28.14
3 DP03=>DP05 21.35
4 DP04=>DP09 23.19
5 DP07=>DP08 14.39
6 DP09=>DP10  28.21
7 DP10=>DP14  36.95
8 DP11=>DPH1 52.95

00:11 167.34 0.17 4.69 0.71 0.81 0.41 0.00
00:14 54.81 0.39 4.02 3.36 0.33 0.67 0.00
00:12 58.58 0.40 3.12 0.80 0.34 0.68 0.00
00:18 54.74 0.26 3.03 429 0.28 0.57 0.00
00:15 113.38 0.25 216 3.74 1.55 0.52 0.00
00:17 222.90 0.17 514 0.15 0.65 0.44 0.00
00:20 161.62 0.33 1.25 2.61 1.48 0.54 0.00

OO 0000000000000 O0OOoO
o
o
w
w

9 DP12=>DPH1 4.92 00:22 264.69 0.02 0.73 217 0.28 0.10 0.00
10 DP14=>DP23  35.26 : 182.91 0.19 2.06 7.00 1.40 0.51 0.00
11 DP15=>DPH3  4.18 00:36 16.00 0.26 1.23 230 0.15 0.50 0.00
12 DP16=>DP30 3.41 00:10 42.98 0.08 6.08 0.01 0.30 0.30 0.00
13 DP17=>DP18 2.53 00:20 49.03 0.05 251 289 0.32 0.31 0.00
14 DP22=>DP23 7.87 00:38 131.64 0.06 092 225 0.72 0.26 0.00
15 DP26=>DP27 1.25 00:19 55.24 0.02 258 3.75 0.22 0.22 0.00
16 DP28=>DP21 4.58 00:53 48.71 0.09 3.35 0.95 0.38 0.38 0.00
17 DP29=>DP27 3.71 00:15 48.97 0.08 1.28 0.26 0.38 0.37 0.00
18 DP30=>DP31 3.81 00:17 13.52 0.28 239 425 0.58 0.56 0.00
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B1006

Boulder Creek Commons Subdivision

Pipe Input
Element Length Inlet Outlet Total Average Pipe Pipe Pipe Manning's
ID Invert Invert Drop  Slope Shape Diameter or ~ Width Roughness
Elevation Elevation Height
(ft) (ft) M (%) (in) (in)
DP02=>DIV01 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP02=>DP03 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000  0.000 0.0150
DP02=>DP04 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP05=>DIV02 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000  0.000 0.0150
DP05=>DP06 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000  0.000 0.0320
DP05=>DP07 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000  0.000 0.0150
DP06=>Out-H4 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP11a=>DP11 0.00 5315.50 5315.50 0.00 0.0000 Dummy 0.000  0.000 0.0320
DP13=>DP23 0.00 5315.80 5315.80 0.00 0.0000 Dummy 0.000  0.000 0.0150
DP13=>Out-H1 1.00 5312.38 5312.38 0.00 0.0000 Dummy 0.000  0.000 0.0320
DP18=>DET03 0.00 5320.76 5320.76 0.00 0.0000 Dummy 0.000  0.000 0.0320
DP19=>DP20 450.00 5320.50 5318.03 2.47 0.5500 CIRCULAR 18.000 18.000 0.0150
DP20=>DP21 290.00 5318.03 5316.50 1.53 0.5300 CIRCULAR 24.000 24.000 0.0150
DP21=>DET01 1.00 5316.95 5316.50 0.45 45.0000 Dummy 0.000  0.000 0.0150
DP23=>DP11 60.00 5315.80 5315.50 0.30 0.5000 Rectangular 18.000 120.000 0.0150
DP24=>DP18 116.00 5321.32 5320.50 0.82 0.7100 CIRCULAR 24.000 24.000 0.0150
DP25a=>DP24 112.00 5321.86 5321.32 0.54 0.4800 CIRCULAR 24.000 24.000 0.0150
DP27=>DET02 0.00 5318.43 5318.43 0.00 0.0000 Dummy 0.000  0.000 0.0150
DP31=>DET04 0.00 5315.65 5315.65 0.00 0.0000 Dummy 0.000  0.000 0.0150
DPH2=>Out-DPH2 1.00 5321.00 5321.00 0.00 0.0000 Dummy 0.000 0.000 0.0320
DPH3=>OutDPH3 1.00 5322.25 5322.25 0.00 0.0000 Dummy 0.000  0.000 0.0320
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B1006

Boulder Creek Commons Subdivision

Pipe Results
SN Element Peak Time of Design Flow Peak Flow Travel Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity  Velocity Time Depth Surcharged Number Condition
Occurrence
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 DP02=>DIV01 46.58 0 00:11 0.00 0.00 0.81 0.00 Calculated
2 DP02=>DP03 23.29 0 00:11 0.00 0.00 0.81 0.00 Calculated
3 DP02=>DP04 23.29 0 00:11 0.00 0.00 0.81 0.00 Calculated
4 DP05=>DIV02 31.10 0 00:14 0.00 0.00 0.34 0.00 Calculated
5 DP05=>DP06 15.55 0 00:14 0.00 0.00 0.34 0.00 Calculated
6 DP05=>DP07 15.55 0 00:14 0.00 0.00 0.34 0.00 Calculated
7 DP06=>Out-H4 15.55 0 00:14 0.00 0.00 0.34 0.00 Calculated
8 DP11a=>DP11 8.09 0 00:17 0.00 0.00 1.48 0.00 Calculated
9 DP13=>DP23 3.31 0 00:17 0.00 0.00 0.28 0.00 Calculated
10 DP13=>Out-H1 57.80 0 00:20 0.00 0.00 0.28 0.00 Calculated
11 DP18=>DET03 12.87 0 00:16 0.00 0.00 0.32 0.00 Calculated
12 DP19=>DP20 3.90 0 00:32 6.74 395 1.90 0.82 0.00 Calculated
13 DP20=>DP21 7.88 0 00:17 14.24 466 1.04 1.06 0.00 Calculated
14 DP21=>DET01 11.82 0 00:16 0.00 0.00 1.06 0.00 Calculated
15 DP23=>DP11 44.90 0 00:33 158.04 428 0.23 0.53 0.00 Calculated
16 DP24=>DP18 8.36 0 00:15 16.48 529 0.37 1.01 0.00 Calculated
17 DP25a=>DP24 6.81 0 00:15 13.61 496 0.38 1.00 0.00 Calculated
18 DP27=>DET02 9.12 0 00:16 0.00 0.00 0.22 0.00 Calculated
19 DP31=>DET04 6.16 0 00:14 0.00 0.00 0.58 0.00 Calculated
20 DPH2=>Out-DPH2 0.34 0 00:20 0.00 0.00 0.58 0.00 Calculated
21 DPH3=>0OutDPH3  5.81 0 00:37 0.00 0.00 0.58 0.00 Calculated
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Nodes

Storage Node : DETO01
Input Data

.. 5316.50

Invert Elevation (ft) .
.. 5321.00

Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft)
Initial Water Elevation (ft)
Initial Water Depth (ft)
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : DETO1

Stage Storage Storage
Area Volume

(ft) (f2) (ft°)

0 0 0.000
0.5 1869 467.25
15 7359  5081.25
25 9279  13400.25
35 10844  23461.75
45 12389 35078.25

10/28/2012
The Sanitas Group, LLC Page 10 of 24 5:45 PM



B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Area Volume Curves
Storage Volume ({ftf)
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Node : DETO1 (continued)

Outflow Weirs

Element Weir Crest Length Weir Total Discharge

ID Type Elevation Height Coefficient
(ft) (ft) (ft)

DETO1 V-Notch 5318.50 12.00 2.50 2.40

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ..........
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft) ..
Max HGL Depth Attained (ft) ........ 3.13
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in)
Total Time Flooded (min) ...
Total Retention Time (sec) ...

10/28/2012
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Node : DET02
Input Data
.. 5317.44

. 5322.00
4.56

Invert Elevation (ft)
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft)
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : DET02

Stage Storage Storage

Area Volume

(ft) (ft2) (ft})
0 0 0.000
0.06 0 0.00
1.06 0 0.00
1.56 1586 396.50
2.56 6685 4532.00
3.56 11730  13739.50
4.56 19160 29184.50

10/28/2012
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B1006

1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Area Volume Curves
Storage Volume ({ftf)
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B1006
Boulder Creek Commons Subdivision

Storage Node : DET02 (continued)

Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular  Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient
Diameter Height Width Elevation
(in) (in) (in) (ft
DETO02 Side CIRCULAR 10.00 5317.44 0.61
Output Summary Results
Peak Inflow (cfs) ... 9.12
Peak Lateral Inflow (cfs) . 0.00
Peak Outflow (cfs) .......... 3.88
Peak Exfiltration Flow Rate (cfm) 0.00
Max HGL Elevation Attained (ft) 5319.94
Max HGL Depth Attained (ft) ........ 2.5
Average HGL Elevation Attained (ft) . 5317.53
Average HGL Depth Attained (ft) .... . 0.0899999999999999

Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft%) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

. 0.000
0

0

.. 0.00

The Sanitas Group, LLC
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Node : DETO03
Input Data
.. 5320.50

. 5325.00
4.50

Invert Elevation (ft)
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft)
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : DET03

Stage Storage Storage

Area Volume

(ft) (ft2) (ft})
0 0 0.000
0.5 289 72.25
1.5 3619 2026.25
25 9546 8608.75
3.5 15784  21273.75

4.5 25455 41893.25

10/28/2012
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Area Volume Curves
Storage Volume ({ftf)
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Node : DET03 (continued)

Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular  Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient
Diameter Height Width Elevation
(in) (in) (in) (ft
DETO03 Side CIRCULAR 10.00 5320.50 0.61

Output Summary Results

Peak Inflow (cfs) ...
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ..........
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ........
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft%) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

. 0.0499999999999998
0 00:31

. 0.000

0

0

.. 0.00

10/28/2012
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Node : DET04
Input Data
.. 5315.65

. 5317.30
1.65

Invert Elevation (ft)
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft)
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : DET04

Stage Storage Storage

Area Volume

(ft) (ft2) (ft})
0 0 0.000
0.35 2161 378.17
1.35 4996 3956.67
1.65 5774 557217

10/28/2012
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Area Volume Curves
Storage Volume ({ftf)
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B1006
Boulder Creek Commons Subdivision

Storage Node : DET04 (continued)

Outflow Weirs

Element Weir Crest Length Weir Total Discharge

ID Type Elevation Height Coefficient
(ft) (ft) (ft)

DET04 Trapezoidal 5316.40 2.00 0.90 3.33

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ..........
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft) ..
Max HGL Depth Attained (ft) ........ 1.29
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in)
Total Time Flooded (min) ...
Total Retention Time (sec) ...

The Sanitas Group, LLC
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Node : DP08
Input Data
.. 5316.53

. 5318.00
1.47

Invert Elevation (ft)
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft)
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : DP8-Storage

Stage Storage Storage

Area Volume

(ft) (ft2) (ft})
0 0 0.000
5 2936 734.00
1.5 16617  10510.50

10/28/2012
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B1006
Boulder Creek Commons Subdivision

Storage Area Volume Curves
Storage Volume ({ftf)
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B1006 1006-HYD-10YR-P
Boulder Creek Commons Subdivision

Storage Node : DP08 (continued)

Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient
(ft) (ft) (ft)
DP08=>DP11 Trapezoidal 5316.53 4.00 0.50 3.33
DP08=>DP11a Trapezoidal 5317.03 20.00 1.00 3.33

Output Summary Results

Peak Inflow (cfs) ...
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ..........
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ........ 0.72
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft%) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

. 0.0100000000000002
0 00:17

. 0.000

0

0

.. 0.00

10/28/2012
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B1006
Boulder Creek Commons Subdivision

Project Description

File Name ..o 1006-HYD-100YR-P.SPF

Project Options

Flow Units
Elevation Type ... . Elevation
Hydrology Method . Rational

Time of Concentration (TOC) Method User-Defined

Link Routing Method

Enable Overflow Ponding at Nodes . YES

Skip Steady State Analysis Time Periods ...........ccccceeeenene NO
Analysis Options

Start Analysis On .. Oct 03, 2012

End Analysis On .... Oct 05, 2012

Start Reporting On Oct 03, 2012

Antecedent Dry Days ... . 0

Runoff (Dry Weather) Time Step . 0 01:00:00

Runoff (Wet Weather) Time Step ....
Reporting Time Step ....
Routing Time Step

Number of Elements

RAIN GAGES ..t
Subbasins....

Junctions ...
Outfalls
Flow Diversions

Channels
Pipes ...
Pumps .
Orifices
Weirs ...
Outlets .
Pollutants .
Land Uses ...

Rainfall Details

Return Period. ..o 100 year(s)

The Sanitas Group, LLC

.. Kinematic Wave

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds
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B1006

Boulder Creek Commons Subdivision

Subbasin Summary

Subbasin Area Weighted Total Total Total Peak Time of
ID Runoff Rainfall Runoff ~ Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ft})  (cfs) (days hh:mm:ss)
A01 0.28 0.6000 1.33  0.80 81414 1.44 0 00:09:21
A02 0.53 0.7000 126 0.88 1691.11 3.42 0 00:08:08
AO03 1.86 0.6000 2.07 1.24 839249 463 0 00:30:03
A04 0.76 0.6600 1.31 0.86 2380.84 4.37 0 00:09:04
A05 2.35 0.6700 1.72 115 9835.67 9.95 0 00:16:19
A06 0.66 0.7000 142 1.00 238861 3.70 0 00:10:39
A07 1.64 0.7000 166 1.16 690571 7.78 0 00:14:39
A08 2.22 0.7000 171 1.20 9630.03 10.05 0 00:15:47
A09 1.33 0.7000 165 1.16 5585.88 6.37 0 00:14:25
A10 1.62 0.6700 1.73 1.16 6809.74 6.76 0 00:16:41
A11 0.80 0.7000 146 1.02 2964.98 4.39 0 00:11:06
A12 2.50 0.6900 1.65 1.14 10336.43 11.79 0 00:14:27
A13 0.17 0.6500 126 082 506.64 1.00 0 00:08:22
B1 1.19 0.6800 1.57 1.07 4609.12 5.86 0 00:12:55
B2 0.93 0.6300 1.74 110 3699.99 3.63 0 00:16:46
C 0.33 0.6000 2.10 1.26 1508.16 0.80 0 00:31:22
Dx 0.30 0.6000 1.83 1.10 119246 0.99 0 00:20:04
Ex 2.73 0.6000 228 1.37 13546.83 5.29 0 00:42:17
0S-01 7.83 0.8000 145 1.16 32856.87 49.36 0 00:11:00
0S-02 3.22 0.9200 1.38  1.27 14844.52 24.54 0 00:10:00
0S-03 0.81 0.7000 151 1.05 3099.08 4.27 0 00:12:00
0S-04 3.06 0.7000 156 1.10 12163.04 1547 0 00:13:00
0S-05 4.99 0.7000 145 1.01 1831295 27.52 0 00:11:00
0S-06 1.59 0.7000 1.74 122 703570 6.84 0 00:17:00
08-07 1.45 0.7000 145 1.01 532140 8.00 0 00:11:00
0S-08 1.14 0.7000 1.31 0.92 3803.01 6.98 0 00:09:00
0S-09 9.45 0.6800 1.96 1.33 45760.87 30.25 0 00:25:00
0S-10 9.35 0.6700 1.96  1.31 44597.82 29.49 0 00:25:00
0S-11 5.05 0.6100 2.16  1.32 24179.25 11.42 0 00:35:00
08-12 2.01 0.5400 142 077 5596.26 8.68 0 00:10:42
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B1006

Boulder Creek Commons Subdivision

Node Summary

SN Element Element Initial Surcharge Peak Max HGL Time of Total Time
ID Type Water Elevation Inflow Elevation Peak Flooded
Elevation Attained Flooding
Occurrence
(ft) (ft)  (cfs) (ft) (days hh:mm) (min)
1 DPO1 Junction 5331.93 5333.93 70.82 5333.01 0 00:00 0.00
2 DPO1a Junction 5332.93 5334.93 49.36 5334.02 0 00:00 0.00
3 DP02 Junction 5330.43 5330.93 79.89 5330.97 0 00:00 0.00
4 DP0O3 Junction 5330.43 5330.93 39.95 5330.87 0 00:00 0.00
5 DP04 Junction 5330.43 5330.93 39.95 5330.86 0 00:00 0.00
6 DP05 Junction 5323.34 5323.84 58.55 5323.77 0 00:00 0.00
7 DP06 Junction 5323.34 5323.84 29.28 5323.34 0 00:00 0.00
8 DP07 Junction 5323.34 5323.84 29.28 5323.73 0 00:00 0.00
9 DP09 Junction 5328.93 5331.93 54.55 5331.07 0 00:00 0.00
10 DP10 Junction 5324.08 5327.08 70.82 5326.17 0 00:00 0.00
11 DP11 Junction 5315.50 5318.00 112.27 5317.76 0 00:00 0.00
12 DP11a Junction 5315.50 5318.00 29.00 5315.50 0 00:00 0.00
13 DP12 Junction 5315.65 5317.30 13.10 5316.15 0 00:00 0.00
14 DP13 Junction 5315.80 5319.00 6.84 5315.80 0 00:00 0.00
15 DP14 Junction 5322.40 532540 71.25 5324.26 0 00:00 0.00
16 DP15 Junction 5324.80 5325.10 11.42 5325.05 0 00:00 0.00
17 DP16 Junction 5319.50 5320.50 8.68 5319.97 0 00:00 0.00
18 DP17 Junction 5322.68 5325.00 6.37 5323.15 0 00:00 0.00
19 DP18 Junction 5320.50 5325.00 25.37 5322.00 0 00:00 0.00
20 DP19 Junction 5320.50 5325.00 4.72 5321.42 0 00:00 0.00
21 DP20 Junction 5318.03 5321.88 13.86 5319.62 0 00:00 0.00
22 DP21 Junction 5316.50 5321.00 19.11 5318.07 0 00:00 0.00
23 DP22 Junction 5316.34 5319.00 11.89 5317.24 0 00:00 0.00
24 DP23 Junction 5315.80 5319.00 87.56 5317.64 0 00:00 0.00
25 DP24 Junction 5321.32 5325.11 15.01 5322.82 0 00:00 0.00
26 DP25 Junction 5321.86 5325.60 11.79 5323.30 0 00:00 0.00
27 DP26 Junction 532212 532212 3.70 5322.48 0 00:00 0.00
28 DP27 Junction 5318.43 5322.00 19.81 5318.93 0 00:00 0.00
29 DP28 Junction 5317.44  5322.00 4.77 5317.86 0 00:00 0.00
30 DP29 Junction 5318.53 5322.00 7.78 5319.03 0 00:00 0.00
31 DP30 Junction 5318.756  5319.75 10.97 5319.68 0 00:00 0.00
32 DP31 Junction 5315.65 5317.25 15.30 5316.54 0 00:00 0.00
33 DPH1 Junction 5315.00 5317.75 124.28 5317.26 0 00:00 0.00
34 DPH2 Junction 5321.00 5327.00 0.99 5321.00 0 00:00 0.00
35 DPH3 Junction 5322.25 5328.25 15.82 5322.50 0 00:00 0.00
36 DP32 Outfall 1.00 0.00
37 Out-DP06 Outfall 29.28 5322.33
38 Out-DPH1 Outfall 124.28 5315.00
39 Out-DPH2 Outfall 0.99 5321.00
40 Out-DPH3 Outfall 15.82 5322.25
41 DIVO1 Flow Diversions  5330.43 79.89 5330.43 0.00
42 DIV02 Flow Diversions  5323.34 58.55 5323.34 0.00
43 DETO1 Storage Node 5317.90 19.11 5319.84 0.00
44 DET02 Storage Node 5318.50 19.81 5321.01 0.00
45 DET03 Storage Node 5320.50 25.37 5324.00 0.00
46 DET04 Storage Node 5316.20 15.30 5317.28 0.00
47 DP08 Storage Node 5316.53 46.65 5317.48 0.00
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Junction Input

Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded
ID Elevation (Max) (Max) Water Water Elevation Depth Area
Elevation Offset Elevation Depth

(ft) (ft) (ft) ()  (ft) (ft) (ft) (ft2)
DPO1 5331.93 5333.93 2.00 5331.93 0.00 5333.93 0.00 0.00
DPO1a  5332.93 5334.93 2.00 5332.93 0.00 5334.93 0.00 0.00
DP02 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DPO03 5330.43 5330.93 0.50 533043 0.00 5330.93 0.00 0.00
DP04 5330.43 5330.93 0.50 5330.43 0.00 5330.93 0.00 0.00
DPO05 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP06 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DPO7 5323.34 5323.84 0.50 5323.34 0.00 5323.84 0.00 0.00
DP09 5328.93 5331.93 3.00 5328.93 0.00 5331.93 0.00 0.00
DP10 5324.08 5327.08 3.00 5324.08 0.00 5327.08 0.00 0.00
DP11 5315.50 5318.00 2,50 531550 0.00 5318.00 0.00 0.00
DP11a  5315.50 5318.00 2.50 531550 0.00 5318.00 0.00 0.00
DP12 5315.65 5317.30 1.65 5315.65 0.00 5317.30 0.00 0.00
DP13 5315.80 5319.00 3.20 5315.80 0.00 5319.00 0.00 0.00
DP14 5322.40 5325.40 3.00 532240 0.00 5325.40 0.00 0.00
DP15 5324.80 5325.10 0.30 5324.80 0.00 5325.10 0.00 0.00
DP16 5319.50 5320.50 1.00 5319.50 0.00 5320.50 0.00 0.00
DP17 5322.68 5325.00 2.32 5322.68 0.00 5325.00 0.00 0.00
DP18 5320.50 5325.00 4.50 5320.50 0.00 5325.00 0.00 0.00
DP19 5320.50 5325.00 4.50 5320.50 0.00 5325.00 0.00 0.00
DP20 5318.03 5321.88 3.85 5318.03 0.00 5321.88 0.00 0.00
DP21 5316.50 5321.00 450 5316.50 0.00 5321.00 0.00 0.00
DP22 5316.34 5319.00 2.66 5316.34 0.00 5319.00 0.00 0.00
DP23 5315.80 5319.00 3.20 5315.80 0.00 5319.00 0.00 0.00
DP24 5321.32 5325.11 3.79 5321.32 0.00 5325.11 0.00 0.00
DP25 5321.86 5325.60 3.74 5321.86 0.00 5325.60 0.00 0.00
DP26 5322.12 5323.12 1.00 5322.12 0.00 5322.12 -1.00 0.00
DP27 5318.43 5322.00 3.57 531843 0.00 5322.00 0.00 0.00
DP28 5317.44 5322.00 456 5317.44 0.00 5322.00 0.00 0.00
DP29 5318.53 5322.00 3.47 5318.53 0.00 5322.00 0.00 0.00
DP30 5318.75 5319.75 1.00 5318.75 0.00 5319.75 0.00 0.00
DP31 5315.65 5317.25 1.60 5315.65 0.00 5317.25 0.00 0.00
DPH1 5315.00 5317.75 2.75 5315.00 0.00 5317.75 0.00 0.00
DPH2 5321.00 5327.00 6.00 5321.00 0.00 5327.00 0.00 0.00
DPH3 5322.25 5328.25 6.00 5322.25 0.00 5328.25 0.00 0.00
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B1006

Boulder Creek Commons Subdivision

Junction Results

Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of  Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume
Attained Occurrence

(cfs)  (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
DPO1 70.82 24.54 5333.01 1.08 0.00 0.92 5331.94 0.01 0 00:11 0 00:00 0.00 0.00
DP0O1a  49.36 49.36 5334.02 1.09 0.00 0.91 5332.94 0.01 0 00:11 0 00:00 0.00 0.00
DP02 79.89 10.19 5330.97 0.54 0.00 0.01 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DPO03 39.95 0.00 5330.87 0.44 0.00 0.06 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DP04 39.95 0.00 5330.86 0.43 0.00 0.07 5330.43 0.00 0 00:11 0 00:00 0.00 0.00
DPO05 58.55 22.27 5323.77 0.43 0.00 0.07 5323.34 0.00 0 00:14 0 00:00 0.00 0.00
DP06 29.28 0.00 5323.34 0.00 0.00 0.50 5323.34 0.00 0 00:00 0 00:00 0.00 0.00
DPO7 29.28 0.00 5323.73 0.39 0.00 0.11 5323.34 0.00 0 00:13 0 00:00 0.00 0.00
DP09 54.55 30.25 5331.07 2.14 0.00 0.86 5328.96 0.03 0 00:12 0 00:00 0.00 0.00
DP10 70.82 29.49 5326.17 2.09 0.00 0.91 5324.11 0.03 0 00:15 0 00:00 0.00 0.00
DP11 112.27 0.00 5317.76 2.26 0.00 0.49 5315.56 0.06 0 00:21 0 00:00 0.00 0.00
DP11a  29.00 0.00 5315.50 0.00 0.00 2.50 5315.50 0.00 0 00:00 0 00:00 0.00 0.00
DP12 13.10 0.00 5316.15 0.50 0.00 2.25 5315.66 0.01 0 00:18 0 00:00 0.00 0.00
DP13 6.84 6.84 5315.80 0.00 0.00 3.20 5315.80 0.00 0 00:00 0 00:00 0.00 0.00
DP14 7125 0.80 5324.26 1.86 0.00 1.14 5322.43 0.03 0 00:17 0 00:00 0.00 0.00
DP15 1142 1142 5325.05 0.25 0.00 0.05 5324.80 0.00 0 00:35 0 00:00 0.00 0.00
DP16 8.68 868 5319.97 0.47 0.00 0.53 5319.50 0.00 0 00:10 0 00:00 0.00 0.00
DP17 6.37 6.37 5323.15 0.47 0.00 1.85 5322.68 0.00 0 00:14 0 00:00 0.00 0.00
DP18 2537 6.75 5322.00 1.50 0.00 3.00 5320.77 0.27 0 00:15 0 00:00 0.00 0.00
DP19 4.72 0.00 5321.42 0.92 0.00 3.58 5320.54 0.04 0 00:33 0 00:00 0.00 0.00
DP20 13.86 10.05 5319.62 1.59 0.00 2.26 5318.07 0.04 0 00:16 0 00:00 0.00 0.00
DP21 19.11 437 5318.07 1.57 0.00 2.93 5316.97 0.47 0 00:16 0 00:00 0.00 0.00
DP22 11.89 0.00 5317.24 0.90 0.00 3.60 5316.39 0.05 0 00:32 0 00:00 0.00 0.00
DP23 87.56 4.63 5317.64 1.84 0.00 1.36 5315.91 0.1 0 00:27 0 00:00 0.00 0.00
DP24 15.01 4.39 5322.82 1.50 0.00 2.29 5321.33 0.01 0 00:14 0 00:00 0.00 0.00
DP25 11.79 11.79 5323.30 1.44 0.00 2.30 5321.87 0.01 0 00:14 0 00:00 0.00 0.00
DP26 3.70 3.70 5322.48 0.36 0.00 0.66 5322.12 0.00 0 00:10 0 00:00 0.00 0.00
DP27 19.81 9.95 5318.93 0.50 0.00 3.07 5318.44 0.01 0 00:15 0 00:00 0.00 0.00
DP28 4.77 0.00 5317.86 0.42 0.00 4.14 5317.45 0.01 0 00:31 0 00:00 0.00 0.00
DP29 7.78 7.78 5319.03 0.50 0.00 297 5318.53 0.00 0 00:14 0 00:00 0.00 0.00
DP30 10.97 3.63 5319.68 0.93 0.00 0.09 5318.76 0.01 0 00:10 0 00:00 0.00 0.00
DP31 1530 5.86 5316.54 0.89 0.00 0.71 5315.66 0.01 0 00:15 0 00:00 0.00 0.00
DPH1 12428 1.44 5317.26 2.26 0.00 0.49 5315.06 0.06 0 00:22 0 00:00 0.00 0.00
DPH2 0.99 0.99 5321.00 0.00 0.00 6.00 5321.00 0.00 0 00:00 0 00:00 0.00 0.00
DPH3 15.82 5.29 5322.50 0.25 0.00 5.75 5322.25 0.00 0 00:36 0 00:00 0.00 0.00
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B1006

Boulder Creek Commons Subdivision

Channel Input

Element Length Inlet Outlet Average Shape Height Width Manning's
ID Invert Invert  Slope Roughness
Elevation Elevation
(ft) (ft) (ft) (%) (ft) (ft)
DP01=>DP02 150.00 5331.93 5330.43 1.0000 Trapezoidal  0.550 60.000 0.0160
DP01a=>DP01 200.00 5332.93 5331.93 0.5000 Trapezoidal  2.000 17.000 0.0160
DP03=>DP05 810.00 5330.43 5323.34 0.8800 Trapezoidal  0.500 55.000 0.0160
DP04=>DP09 150.00 5330.43 5328.93 1.0000 Trapezoidal ~ 0.500 55.000 0.0160
DP07=>DP08 780.00 5323.34 5316.53 0.8700 Trapezoidal  0.500 55.000 0.0160
DP09=>DP10 485.00 5328.93 5324.08 1.0000 Trapezoidal ~ 3.000 23.000 0.0800
DP10=>DP14 45.00 5324.08 5322.40 3.7300 Parabolic 1.500 25.000 0.0320
DP11=>DPH1 196.00 5315.50 5315.00 0.2600 Trapezoidal  2.750 45.000 0.0700
DP12=>DPH1 95.00 5315.65 5315.00 0.6800 Trapezoidal  2.750 45.000 0.0700
DP14=>DP23 865.00 5322.40 5315.80 0.7600 User-Defined 2.750 41.000 0.0800
DP15=>DPH3 170.00 5324.80 5322.25 1.5000 Trapezoidal ~ 0.300 45.000 0.0350
DP16=>DP30 5.00 5319.50 5318.75 15.0000 Parabolic 1.000 5.000 0.0320
DP17=>DP18 435.00 5322.68 5320.50 0.5000 User-Defined 1.020 56.000 0.0400
DP22=>DP23 124.00 5316.34 5315.85 0.4000 User-Defined 2.750 41.000 0.0320
DP26=>DP27 580.00 5322.12 5318.43 0.6400 User-Defined 1.020 56.000 0.0320
DP28=>DP21 190.00 5317.44 5316.50 0.4900 User-Defined 1.020 56.000 0.0320
DP29=>DP27 20.00 5318.53 5318.43 0.5000 User-Defined 1.020 56.000 0.0320
DP30=>DP31 610.00 5318.75 5315.65 0.5100 User-Defined 1.020 10.000 0.0320
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Channel Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio

(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 DP01=>DP02  70.34 0 00:11 74.04 0.95 412 0.61 0.54 0.98 0.00
2 DP01a=>DP01 48.53 0 00:11 167.34 0.29 548 0.61 1.08 0.54 0.00
3 DP03=>DP05  37.30 0 00:14 54.81 0.68 458 295 0.42 0.85 0.00
4 DP04=>DP09  39.80 0 00:12 58.58 0.68 3.57 0.70 0.43 0.85 0.00
5 DP07=>DP08  27.44 0 00:17 54.74 0.50 3.48 3.74 0.37 0.75 0.00
6 DP09=>DP10  52.04 0 00:15 113.38 0.46 271 298 2.08 0.69 0.00
7 DP10=>DP14  70.82 0 00:17 222.90 0.32 6.28 0.12 0.88 0.59 0.00
8 DP11=>DPH1 111.95 0 00:22 161.62 0.69 1.56 2.09 2.25 0.82 0.00
9 DP12=>DPH1  13.07 0 00:19 264.69 0.05 1.05 1.51 0.50 0.18 0.00
10 DP14=>DP23  69.30 0 00:27 182.91 0.38 2.38 6.06 1.83 0.67 0.00
11 DP15=>DPH3  11.29 0 00:36 16.00 0.71 1.63 1.74 0.25 0.84 0.00
12 DP16=>DP30 8.67 0 00:10 42.98 0.20 8.05 0.01 0.47 0.47 0.00
13 DP17=>DP18 5.47 0 00:19 49.03 0.11 297 244 0.43 0.43 0.00
14 DP22=>DP23  11.88 0 00:33 131.64 0.09 1.04 1.99 0.90 0.33 0.00
15 DP26=>DP27 2.74 0 00:18 55.24 0.05 3.12 3.10 0.31 0.31 0.00
16 DP28=>DP21 4.77 0 00:34 48.71 0.10 3.36 0.94 0.42 0.41 0.00
17 DP29=>DP27 7.74 0 00:15 48.97 0.16 1.54 0.22 0.50 0.49 0.00
18 DP30=>DP31 9.85 0 00:15 13.52 0.73 3.02 3.37 0.88 0.87 0.00
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B1006

Boulder Creek Commons Subdivision

Pipe Input
Element Length Inlet Outlet Total Average Pipe Pipe Pipe Manning's
ID Invert Invert Drop  Slope Shape Diameter or ~ Width Roughness
Elevation Elevation Height
(ft) (ft) M (%) (in) (in)
DP02=>DIV01 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP02=>DP03 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000  0.000 0.0150
DP02=>DP04 1.00 5330.43 5330.43 0.00 0.0000 Dummy 0.000 0.000 0.0150
DP05=>DIV02 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000  0.000 0.0150
DP05=>DP06 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000  0.000 0.0320
DP05=>DP07 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000  0.000 0.0150
DP06=>Out-H4 1.00 5322.33 5322.33 0.00 0.0000 Dummy 0.000 0.000 0.0320
DP11a=>DP11 0.00 5315.50 5315.50 0.00 0.0000 Dummy 0.000  0.000 0.0320
DP13=>DP23 0.00 5315.80 5315.80 0.00 0.0000 Dummy 0.000  0.000 0.0150
DP13=>Out-H1 1.00 5312.38 5312.38 0.00 0.0000 Dummy 0.000  0.000 0.0320
DP18=>DET03 0.00 5320.76 5320.76 0.00 0.0000 Dummy 0.000  0.000 0.0320
DP19=>DP20 450.00 5320.50 5318.03 2.47 0.5500 CIRCULAR 18.000 18.000 0.0150
DP20=>DP21 290.00 5318.03 5316.50 1.53 0.5300 CIRCULAR 24.000 24.000 0.0150
DP21=>DET01 1.00 5316.95 5316.50 0.45 45.0000 Dummy 0.000  0.000 0.0150
DP23=>DP11 60.00 5315.80 5315.50 0.30 0.5000 Rectangular 18.000 120.000 0.0150
DP24=>DP18 116.00 5321.32 5320.50 0.82 0.7100 CIRCULAR 24.000 24.000 0.0150
DP25a=>DP24 112.00 5321.86 5321.32 0.54 0.4800 CIRCULAR 24.000 24.000 0.0150
DP27=>DET02 0.00 5318.43 5318.43 0.00 0.0000 Dummy 0.000  0.000 0.0150
DP31=>DET04 0.00 5315.65 5315.65 0.00 0.0000 Dummy 0.000  0.000 0.0150
DPH2=>Out-DPH2 1.00 5321.00 5321.00 0.00 0.0000 Dummy 0.000 0.000 0.0320
DPH3=>OutDPH3 1.00 5322.25 5322.25 0.00 0.0000 Dummy 0.000  0.000 0.0320
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B1006

Boulder Creek Commons Subdivision

Pipe Results
SN Element Peak Time of Design Flow Peak Flow Travel Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity  Velocity Time Depth Surcharged Number Condition
Occurrence
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 DP02=>DIV01 79.89 0 00:11 0.00 0.00 1.08 0.00 Calculated
2 DP02=>DP03 39.95 0 00:11 0.00 0.00 1.08 0.00 Calculated
3 DP02=>DP04 39.95 0 00:11 0.00 0.00 1.08 0.00 Calculated
4 DP05=>DIV02 58.55 0 00:13 0.00 0.00 0.43 0.00 Calculated
5 DP05=>DP06 29.28 0 00:13 0.00 0.00 0.43 0.00 Calculated
6 DP05=>DP07 29.28 0 00:13 0.00 0.00 0.43 0.00 Calculated
7 DP06=>Out-H4 29.28 0 00:13 0.00 0.00 0.43 0.00 Calculated
8 DP11a=>DP11 29.00 0 00:16 0.00 0.00 225 0.00 Calculated
9 DP13=>DP23 6.84 0 00:17 0.00 0.00 0.50 0.00 Calculated
10 DP13=>0ut-H1 124.28 0 00:22 0.00 0.00 0.50 0.00 Calculated
11 DP18=>DET03 25.37 0 00:16 0.00 0.00 0.43 0.00 Calculated
12 DP19=>DP20 4.72 0 00:35 6.74 426 1.76 0.92 0.00 Calculated
13 DP20=>DP21 13.64 0 00:16 14.24 521 0.93 1.57 0.00 Calculated
14 DP21=>DET01 19.11 0 00:16 0.00 0.00 1.57 0.00 Calculated
15 DP23=>DP11 87.56 0 00:28 158.04 547 0.18 0.80 0.00 Calculated
16 DP24=>DP18 14.96 0 00:15 16.48 597 0.32 1.49 0.00 Calculated
17 DP25a=>DP24 11.69 0 00:15 13.61 5.62 0.33 1.43 0.00 Calculated
18 DP27=>DET02 19.81 0 00:16 0.00 0.00 0.31 0.00 Calculated
19 DP31=>DET04 15.30 0 00:13 0.00 0.00 0.88 0.00 Calculated
20 DPH2=>Out-DPH2  0.99 0 00:20 0.00 0.00 0.88 0.00 Calculated
21 DPH3=>OutDPH3  15.82 0 00:36 0.00 0.00 0.88 0.00 Calculated
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Nodes

Storage Node : DETO01
Input Data

.. 5316.50

Invert Elevation (ft) .
.. 5321.00

Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft)
Initial Water Elevation (ft)
Initial Water Depth (ft)
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : DETO1

Stage Storage Storage
Area Volume

(ft) (f2) (ft°)

0 0 0.000
0.5 1869 467.25
15 7359  5081.25
25 9279  13400.25
35 10844  23461.75
45 12389 35078.25
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Area Volume Curves
Storage Volume ({ftf)
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Node : DETO1 (continued)

Outflow Weirs

Element Weir Crest Length Weir Total Discharge

ID Type Elevation Height Coefficient
(ft) (ft) (ft)

DETO1 V-Notch 5318.50 12.00 2.50 2.40

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ..........
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft) ..
Max HGL Depth Attained (ft) ........ 3.34
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in)
Total Time Flooded (min) ...
Total Retention Time (sec) ...
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Node : DET02
Input Data
.. 5317.44

. 5322.00
4.56

Invert Elevation (ft)
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft)
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : DET02

Stage Storage Storage

Area Volume

(ft) (ft2) (ft})
0 0 0.000
0.06 0 0.00
1.06 0 0.00
1.56 1586 396.50
2.56 6685 4532.00
3.56 11730  13739.50
4.56 19160 29184.50
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B1006

1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Area Volume Curves
Storage Volume ({ftf)
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Node : DET02 (continued)

Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular  Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient
Diameter Height Width Elevation
(in) (in) (in) (ft
DETO02 Side CIRCULAR 10.00 5317.44 0.61

Output Summary Results

Peak Inflow (cfs) ...
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ..........
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ........
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft%) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Node : DETO03
Input Data
.. 5320.50

. 5325.00
4.50

Invert Elevation (ft)
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft)
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : DET03

Stage Storage Storage

Area Volume

(ft) (ft2) (ft})
0 0 0.000
0.5 289 72.25
1.5 3619 2026.25
25 9546 8608.75
3.5 15784  21273.75

4.5 25455 41893.25
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Area Volume Curves
Storage Volume ({ftf)
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Node : DET03 (continued)

Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular  Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient
Diameter Height Width Elevation
(in) (in) (in) (ft
DETO03 Side CIRCULAR 10.00 5320.50 0.61

Output Summary Results

Peak Inflow (cfs) ...
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ..........
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ........
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft%) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Node : DET04
Input Data
.. 5315.65

. 5317.30
1.65

Invert Elevation (ft)
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft)
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : DET04

Stage Storage Storage

Area Volume

(ft) (ft2) (ft})
0 0 0.000
0.35 2161 378.17
1.35 4996 3956.67
1.65 5774 557217
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Area Volume Curves
Storage Volume ({ftf)
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Node : DET04 (continued)

Outflow Weirs

Element Weir Crest Length Weir Total Discharge

ID Type Elevation Height Coefficient
(ft) (ft) (ft)

DET04 Trapezoidal 5316.40 2.00 0.90 3.33

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ..........
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft) ..
Max HGL Depth Attained (ft) ........ 1.63
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in)
Total Time Flooded (min) ...
Total Retention Time (sec) ...

10/28/2012
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Node : DP08
Input Data
.. 5316.53

. 5318.00
1.47

Invert Elevation (ft)
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft)
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : DP8-Storage

Stage Storage Storage

Area Volume

(ft) (ft2) (ft})
0 0 0.000
5 2936 734.00
1.5 16617  10510.50
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B1006
Boulder Creek Commons Subdivision

Storage Area Volume Curves
Storage Volume ({ftf)
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B1006 1006-HYD-100YR-P
Boulder Creek Commons Subdivision

Storage Node : DP08 (continued)

Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient
(ft) (ft) (ft)
DP08=>DP11 Trapezoidal 5316.53 4.00 0.50 3.33
DP08=>DP11a Trapezoidal 5317.03 20.00 1.00 3.33

Output Summary Results

Peak Inflow (cfs) ...
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ..........
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ........ 0.95
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft%) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

. 0.0100000000000002
0 00:16

. 0.000

0

0

.. 0.00
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Preliminary Storm Water Report November 2012
Boulder Creek Commons Subdivision

APPENDIX D
Flood Conveyance Channel Supporting Calculations

The Sanitas Group, LLC 1022 Willow Place | Louisville, CO 80027 303.981.9238
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March 21, 2011

Leslie Ewy

The Sanitas Group, LLC
1022 Willow Place
Louisville, Colorado 80027

RE: Hogan Pancost Flood Flows

Dear Leslie;

In accordance with your request, the City of Boulder is providing 100-year flood flow rate information
for the Hogan Pancost property located at 5399 Kewanee Drive. This flow rate information was
prepared by CH2M Hill on March 16, 2011, for the preferred transect locations that you requested on
March 9, 2011. The flow rate information was developed from the current regulatory MIKE FLOOD
floodplain analysis for South Boulder Creek and is shown in the table below:

100-Year Flood Flow Information

1D 2D Combined
Peak Flow Peak Flow Peak Flow
Section (cfs) (cfs) (cfs)
DCD1 106.10 12.86 117.91
DCD2 92.03 44,11 135.35
DCD3 56.06 74.96 130.54
DCD4 84.19 48.30 131.68
DCD5 87.04 43.81 130.12
DCD6 175.12 3.86 177.50
HP1 0.00 8.55 8.55
HP2 0.00 9.27 9.27
HP3 0.00 8.22 8.22
HP4 0.00 0.00 0.00
HP5 0.00 0.00 0.00
KEW1 0.00 48.15 48.15

The MIKE FLOOD floodplain analysis and associated floodplain mapping for South Boulder Creek was
adopted by the City of Boulder for regulatory purposes, effective January 1, 2009. The study has not
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been officially adopted by the Federal Emergency Management Association (FEMA) at this time and is
subject to change. A Letter of Map Revision (LOMR) request was sent to FEMA on December 30,
2008. On March 25, 2009, FEMA notified the City of Boulder that they intend to adopt the revised
floodplain mapping. Recently, the City of Boulder was informed by FEMA that they will not officially
adopt the new floodplain maps until late 2011 when the digital flood insurance rate maps are adopted for
Boulder County.

As you are aware, all floodplain information is subject to change. Floodwater depths, flow velocities
and floodplain boundaries can all change based on revised topography, better surveying techniques, new
floodplain analyses, updated hydrology, and construction activities. The construction at the Hogan
Pancost site will be subject to the mapping and regulations in place at the time of building permit
application.

Please let me know if you have any questions.

Sincerely,

Katie Knapp, P.E., CFM

City of Boulder

Public Works

Floodplain and Wetland Administrator
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ALL DCD Transects are to limits of mapped flood flows.

DCD1...Locate S. of HP PL to determine DCD2 flows before
confluence with DCD2-return flow lateral

DCDZ...Locate N. of HP PL and confluence of DCD2-
return flow lateral

DCD3....Locate generally as shown.

DCD4....Locate generally as shown,

DCDS...Locate S. of Kewanee Dr. confluence
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Capacity Analysis of Composite Channel

Project: Hogan-Pancost Project
Channel ID: DCD1 wiSBC Flood Flows + Freeboard Determination {(1/3 SBC Flood Flow)

] N-left

_F e

N-If N-right |

" Low Flow Channel Right Overbank Area —_|

Left Overbank Area

h, 4
1 — [ & 11
ZL I—= SR Yob
Yc Z2
Alternate 1 Ym
Overbank L
Toe Protection ] 5 ==
v d
L7
| | BR |
Design Information {Input)
[Channel Inven Slope So=__ D/O0400 Mt Left Overbank Bottorm Width BL= 0.00
Left Overbank Side Stope = 400 fm
Low Flow Channel Bottom Width Bm= G 0o Laft Gverbank Manning's n n-eft = 00350
Low Flow Channel Left Side Slope FA B 4.00 Un Right Gverbank, Bottom Width BR= 10.00
lLow Flow Channel Right Side Siope Fed 400 fun Right Overbank Side Slope ZR = 4.00 nm
ILow Flow Channel Manning's Nn for Qd i = 0.0864 Riglt Gverbank Manning's n n-right = 0.0350
Low Fiow Channel Manning's Nn for Q100 n-m-0100 = 0.0892
{See USDCM Vol. I, n vs. Depth Graph)
iLow Flow Channel Bank-full depth Ym = 125 R Overbank Flow Depth Yob (Y - Ym) Yob = 1.50 ft
[Low Flow Channel Condition for Od Low Flow Channel Flow Condition for G100
(Top width = 190 ft Top width Tm= 8.0 ft
Flow area A= 176sqfl  Flowarea Am = 450 sqn
Wetled penmeter = 183 f Wetted perimester Pm= 183 ft
iDischarge (Calculated) oif = 178 ofs  Discharge am= 1118 cfs
Velocity Velocity Vm = 24 fps
Froude number Froude number Frm = .28
0d Critical Vielocty 100-Yr. Critical Vielocity Vime = 58 fpx
Qd Critical Depth 100-¥T. Critical Depth Ymo= 4 n
L.ﬂmkﬂwmfﬂmfwmw Right Overbenk Flow Condition for Q100
Top width L= son Top width R= 150 "
ow Bres AL= 45000 sqt  Flowarea AR= ﬁguwsqn
penmeter PL=___ 518001t Wetted perimeter PR=_ 161800 h
i rge QL= 8.8 cfs Oischarg QR = 58.5 cfs
Velocity VL= 2.2 fps Velocity VR= 34 fps
roude number FrL= 0.44 Froude number Frit = “
100-Yr. Critical Vielocity = 42 fps 100-¥r, Critical Vilocity = 52 fps
100-Yr, Critical Depth i Overbanks Ylc= Lif 100-r. Critical Depth in Cverbanks TRe= ion
Composite Cross-Section Flow Conditlon for Q10D
Top width T= 410 R Discharge Q= 181.0 cfs
Depth ¥ Y= 275 h Velocity V= 26 fps
Dw area A= 700 sqft Froude number Fr= 035
ed penmeter P= 417 1t 100-Yr, Critical Vielocity Ve=) 58 fps
55 | Manning's n (Calcuisted) n= 0.0515 100-r. Critical Depth in Overbanks Yc=Jﬂ
e 4 CESIGH FLOWS
S O 5 P N . e
;;:I; Yo = -+ ‘.' o A -__- UATERTMITME :‘5 ""-Lllrl."l‘. I:.I'| Cis .‘IJ‘:
A2 . < \
~ A= ; r
._\_L..lf--_ 1 -_ﬂ-. _" :. ':l o
__-D SR = i S 2T — ®/ \
EEEEIE [80.47efs < 181.0cfs 6&; 0‘!\9} 'z
) = ™ I 1ne=ne Lo
FR T \gec T WEEBC = T e CTa
' ’ " A - a1 e WD
. . N Vm o o ) =T (LHMNMEL | oF
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Capacity Analysis of Composite Channel

Project: Hogan-Pancost Project

Channel ID: DCD1 Wetland LF Channel = Q2yr; with SBC Flood Flows

I N-left

N-If

N-right

Left Overbank Area

Low Flaw éhannai

Right Overbank Area t

L=
ZL

Alternate
Overbank
Toe Protection

=

Information
IChanne! Invent Siope So=__ [D.0D400 fin Left Overbank Bottom Width BL= 0.00 1
Left Overbank Side Slope L= 4.00 n
Low Flow Channel Botiom Wadih Bm = 200N Left Overbank Manning's n n-eft = 0.0350
Low Flow Channel Left Side Slope Zi= 400 N Right Overbank Bottom Width * 10.00 ft
Low Flow Channel Right Side Slope 2= 4.00 mn Right Overbank Side Siope ZR= 4,00 im
Low Flow Channel Manning's Nn for Qd Hf= 0.0837 Right Overbank Manning's n n-right = 0.0350
Low Flow Channel Manning's Nn for Q100 n-m-0100 = 0.0650
See USDCM Vol. II. n vs. Depth Graph)
iLow Flaw Channel Bank-full depth ¥m = 1251 Cverbank Flow Depth Yob [Y - Ym) Yob = 1251
[Low Flow Channel Condition for Gd Low Flow Channel Flow Condition for Q100
Top widith TH= 19.0 n Top width Tm= jmon
iFiow area Alf = 1755qN  Flowares Am = 413 gt
Welted perameter Pif = 1830 Wetted perimeter Pm= 193N
Discharge [Calculsted) ot = 1B.5 cfs Discharge Qm= $9.2 cfs
Velocity vie= 1.1fps  Velocity vm = 2.4 fps
IFroude number Frif = 0.19 Froude number Frm = 0.28
Gd Criical Vielocity Wifc = 3B Ips 100-¥r Critical Velogity =3 58 fps
0d Critical Depth Yife = 0AT 1 100-¥7. Critical Depth Yme = 13n
iLeft Overbank Flow Condition for Q00 Rigit Overbank Flow Condition for G100
| Top wadth TL=_  &0n Top widih TR=____ 150
ow sres AL = 31300 sqfi  Flowarea AR=__ 155300 sqn
penmeter PL= 5 1500 ft Welled perimeter PR=_ {51500 1
IDischarge = 6.0 ofs Discharg aR = 42.8 cfs
Ivelocity VL= 1.9 fps Velocity VR = 28 fps
Froude number FrL=_ 0.43 Froude number FriR= D47
100-Yr. Critical Velooity Vic= 38 fps 100-Yr_ Critical Velocity VRe = 47 fps
100-Yr. Critical Depth in Overbanics Yic= 0an 100-fr. Critical Depth in Cverbanks YRe = 0an
Compaosite Cross-Sectien Flow Condition for Q100
Top width T= 39.0 ft Discharge Q=_ 148.2 ofs
{channel Depth ¥ ¥= 2.50 ft Velocity V= 25 fps
Flow area A= B0.0 =g it Froude number Fr= 035
Jvetien penmeter P= 396 100-r. Critical Velocity Ves=_ = 53fps
jCr . ing's n (Calculated n=___ 00508 100-Yr. Critical Depth in Overbanks Ye=_ 034N

UD_ChannsiDesign, Composite Analysis

IMT2011, 35T PM



Capacity Analysis of Composite Channel

Prolect: Hogan-Pancost Project
Channel ID: DED1 Wetland LF Channel = Q2yr

| N-left

N-If

N-right

[ T

Left Overbank Area

Low Flow Channel

Right Overbank Area 1

h 4
1 — | v 1
'z = ® Yo
N £ Ye ’
Alternate N ’ 1 1 vm
Overbank S Y 1 '
Toe Protection =3 e B e ==
N
NN
e f— e A ———
BL | | Bm f | BR i
Design Information (Input)
IChannet Wnvent Siope So=__ D.0O4D0 Left Overbank Bottom Width BL = 0.00 A
Left Overbank Side Stope = 4,00 A
lLow Fiow Channel Bottom Width Bm= 9.00 ft Left Overbank Manning's n n-left = 00350
ILow Flow Channel Left Side Slope Zi= 4.00 1 Right Overbank Bottom Width BR= 10.00
Low Flow Channel Right Side Siope Iz= 4.00 funt Right Overbank Side Stope A= 4.00 R
Low Flow Channel Manning's Nn for Od il = 0 0837 Right Overbank Manning's n nenight = 0.0350
Low Figw Channel Manning's Nn for Q100 Q100 = 00650
(See USDCM Vol Il, n vs. Depth Graph)
Low Flow Channel Bank-full depth Ym= 125 H Overbank Flow Depth Yob (Y - Ym) Yob = oTs ft
lLow Flow Channei Condition for Qd Low Flow Channel Fiopw Condition for Q100
[Top width T = 19.0 U Top width Tm= 190 f
Flow area Alf = 1@5sqf  Flowarea Am=_ 31Bsqn
Wened perrmeter Plif= 1931 Welted perimeter = 1930
Discharge (Calculated) oif= 18.5 cfs Discharge am = 641 cfs
Velocity Vif= 1.1 fps Velocity Vm = 2.0 fps
[Froude number Frdf = 0.1% Froude number Frm=_ 028
Qd Critical Veelocity = A6 Ips 100-Yr. Critical Velocity Vmc = 50 fps
0 Critical Depth Yife = 047 100-¥s. Gritical Depth Yme= agn
lLeft Overbank Flow Condition for Q100 Right Overbank Flow Condition for Q100
[Top width = ADH Top width = 130N
Flow area AL= 11300 sq ft  Flow area = 86300 sq N
Wetted perimeter PlL= 30800 fi Wetted perimeter PR=__ 130000 f
IDischarge Q= 1.5 cfs Discharge oR = 17.6 cfs
iVelocity VL= 1.4 fps Velocity VR = 2.0 fps
roude number Fri=_ 0.39 Froude number Frit = n44
100-Yr. Critical Velocity W= 291ps 100-¥r. Critical Velocity VRc= 36 fps
100-Yr. Critical Depth i Overbanks Yie= o5t 100-Yr, Critical Depth in Overbanks = o4n
Composgite Cross-Section Flow Conditlon for G100
Top width T= 35.0 ft Discharge Q= 833 cfs
iChannel Depth ¥ Y= 200 ft Velocity V= 20 fps
[Flow ares A= 495 sq0 Froude number Fr= 032
Wetted penmeter P= 385 ft 100-¥r, Critical Vefocity Vo= 45 fps
Cross-Sectional Mannng's n {Calculated) n= o521 100-fr. Critical Depth in Cverbanks Ye= D08 n

INT2011, 3:55 PM
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Capacity Analysis of Composite Channel

Project: B1006 Boulder Creek Commons

Channe! ID: DCD2 Channel; with SBC Flood Flows + Freeboard Determination

| N-left

N-If

M-right

Left Overbank Area

Y

Low Flow Channel

Right Overbank Area

¥
1] =
“ZL
S e,
Alternate \\\ T P / ? Ym f
Overbank ™, J l % ’
Toe Protection ——"5\\ e A "_./ =
& L
- -
' BL | ! Bm t Br |
iDesign information (input)
iCnannel invert Siope So= 0.00400 ftift Left Overbank Bottom Widih = 000 f
Left Overbank Side Slope L= 400 fuft
Low Flow Channel Bottom Width Bm= 25N Left Overbank Manning's n n-ieft = 00350
Low Flow Crannel Leht Side Siope = 400 nm Right Overbank Bottom Vdth = 0.00 ft
Low Flow Channed Right Side Siope 2= 4.00 fum Right Cverbank Side Siope IR= 4,00 futt
Low Flow Channe! Manning's Nn for Od n-it = 0.0864 Right Cverbank Manning's n n-nght = 00350
Low Fiow Channe! Manning's Nn for Q100 n-m-Cr100 = 0.0692
(See USDCM Vol. I, n vs. Depth Graph)
Low Flow Channel Bank-full depth ¥Ym= 1.26 it Overbank Flow Depth Yob [Y - Ym) Yob = 150 A
Low Flow Channel Condition for Qd Low Flow Channel Flow Condition for 10D
Top width TH= [ Top width Tms= <t 1
Flow area Alf= B6sqNt  Flowaea Am = 858 sqht
ed perimeter Pif = Jaan Wetted perimeter Pm= 338 f
arge (Calculated) qif= 403 cis Discharge Qms= 2178 cfs
elocity Vit= 14 fps  Velocity vm= 25 fps
Froude number Fr-if = 018 Froude number Frm= 0.28
jOd Criical Velocity Wite = 364 fps 100-Yr. Critical Vielocity vmc = 8.0 fps
j3d Critical Ceepth Yifc = 044 i 100-Yr. Critical Depth Yyme = i3n
Left Overbank Flow Condition for Q100 Right Overbank Flow Condition for 2100
Top width = B0 f Top width a g0 n
Flow area AL = 45000 sqft Flow area AR= 45000 sqft
Wetled pefimeter PL= 51800 1t Wetted perimeter PR = .1800 ft
Discharge QL= 9.8 cfs Discharge = 8.8 cfs
Velocity VL= 22fps  Velocity VR= 22 fps
IFroude number FrL = 0.44 Froude number Friv= .44
100-Yr Critical Velocly Wic= 42 Ips 100-Yr. Critical Velocty VRe= A2 fps
100-YTr. Critical Depth n Overbanks Yle= 14fn 100-Yr. Critical Depih in Overbanks YRe= iin
Composite Cross-Sectlon Flow Condltion for Q100
Top width T= 48.5 ft Discharge Q= LT cts
‘Channel Depth Y Y= 275 it Velocity V= 25 Tps
Flow area A= 49 sqft Froude number Fr= 031
Welled perimeter P= A2 N 100-Yr. Critical Velocity Ve= 61 1ps
jCross-Sectional Manning's n (Calculated) n= 00602 100-Yr. Critical Dapth in Owverbanks Ye= 010 ft
{ c E SIGN o
(1 W (_:] ; = [ ,‘) - ‘
3

\"-"J o
UD_ChannelDesign, Composite Analysis
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Capacity Analysis of Composite Channel

Project: 81006 Bouider Creek Commons

Channel iD: DCD2 Channel; with SBC Flood Flows

i M-left

N-1f |

N-right

Left Overbank Area

Low Flow Channel

Right Overbank Area

e

—J

/

1
ZR

Yob

- *

f

Alternate /-’/ / Ym
Overbank iw
Toe Protection : / / -
N L=
— o — e g -
I gL ! | Bm | | BR |
|Channel Invert Siope So= 0.00400 furt Left Overbank Bottom Width BL= 0,00 it
Left Overbank Side Slope 1= 400 ftat
Low Flow Channe! Bottom Width = 2350 ft Left Overbank Manning's n reieft = 0.0350
Low Flow Channel Left Side Siope Z1= 400 fuft Right Overbank Bottorn Width BR= 0.00f
Low Fiow Channel Right Side Siope 2= A00 R Right Overbank Side Siope IR= 400 nm
Low Flow Channel Manning’s hNn for Cd nif= 00564 Right Overbank Manning's n Renight = 0.0350
Low Flow Channe! Manning's Nn for G100 n-m-Q100 = 0.0892
(See USDCM Vol. I, n vs. Depth Graph)
Low Flow Channel Bank-full depth Ym= 1.26 1t Cverbank Flow Depth Yob (Y - Ym) Yob = 115 1t
Low Flow Channel! Condition for Od Low Flow Channel Flow Condition for Q100
Top wigth T = 325 it Top width Tm= 35N
A= 3B/Oagh Flow area n= T4Zsqh
Pif = 338N Wetted perimeter Pm= 338 n
Qif = 40.3 cfs Discharge Qm= 1705 cfs
Vit= 11 fps Velacity Vm = 23 fps
Frif= 019 Froude number Frm= 0.27
Wife = 364 lps 100-Yr, Critical Velocity Vme = 56 fps
ife = (44 ft 100-Yr Critical Depth Yme= fift
Left Overbank Flow Condition for 00 Right Overbank Flew Conditicn for 0D
[Top width TL= 48 ft Top width TR= 46N
Flow area A= 2.6500 sq ft Flow area AR = 26500 sqn
Wetted perimeter PL= 47400 ft Wetted perimeter PR= 47400 1
Discharge aL= 4.8 cfs Discharge = A8 cts
\Velocity Vi= 1.8 fps Velocity VR= 1.8 fps
Froude number Fri= 0.42 Froude number FriR = 0.42
100-Yr. Critical Vielocity W= 38 fps 100-Yr. Criticaf Vielocty VRt = 36 fps
100-Yr. Criical Cepth in Overbanics Yic= 08 ft 100-Yr. Critical Depth in Overbanks YRc= gsn
Composlite Cross-Section Flow Conditlon for Q100
Top width T= 2768 Discharg Q= 180.2 cfs
{Channei Depth ¥ Y= 240 1 Velocity V= 2.3 fps
Fiow area A= 7adsqtt Froude number Fr= 2.29
[Wetted perimeter P= 433 1t 100-Yr. Critical Velocity = 28 fps
jCross-Sectional Manning's n (Caiculated) n= 00623 100-Yr, Critical Depth in Overbanks Yo= 008

UD_ChannelDesign, Composite Analysis
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Capacity Analysis of Composite Channel

Project: B1006 Boulder Creek Commons

Channel ID: DCD2 Channel

—-'I

Right Overbank Area /+_L_

— |1
IR Yob

| N-left | N-If N-right
Left Overbank Area Low Flow Channel
_/_\ b 4

1 ! _— _ v

ZL A=
. /r
Alternate N / ¥
T m
Cverbank . ;

Toe Protection ——-ﬂ\\‘\

<,

f

TR
——
jChannel Invent Slope Sg= 002400 1t Left Overbank Bottom Width BL= 0.00 fr
Left Overbank Sile Slope L= 4.00 un
Low Flow Channel Bottom Widtn Bm= 2350 ft Left Cverbank Manning's n n-left = 0.0350
L ow Flow Channet Left Side Sicpe Zi= & 00 fun Right Overbank Bottom Width BR= anon
lLow Flow Channel Right Side Slope 2= 400 fta Right Overbank Side Slope IR= 4.00 M
Low Flow Channel Manning's hNn for Od =il = 0 0864 Right Overbank Manning's n n-nght = 0.0350
Low Flow Channe! Manning's hn for 0100 n-m-0100 = 0.0692
(See USDCM Vol. I, n vs. Depth Graph)
Low Flow Channel Bank-full depth ¥m= 1.26 1t Qverbank Flow Depth Yob (Y - Ym) Yeb = Q.60 ft
\Low Flow Channel Condifion for Gd Low Fiow Channel Flew Condition for C0g¢
|Top width Tif= 335t Top width Tm= 35 n
Flow area Ali = 356sqft  Flowarea Am= 557 sqn
Wetted perimeter Pt = 3381t Wetted perimeter Pm= 338 fi
Discharge (Calculated) Qff = 40.3 ofs Discharge Qm= 1059 ofs
(Velocity vir= 1.1 fps Velocity Vms= 1.8 fps
Froude numbar Frlf = 0.18 Froude numbar Frm= 0.26
i Critical Vielocity Vile = 364 fps 100-Yr Critcal Velooty vime = 49 fps
(Cd Criticai Depth Yiic = D44 n 100-Yr. Critical Depth Yme = 0an
Left Overbank Flow Condition for Q100 Right Gverbank Flow Condition for Q100
Top width L= 24t Top width TR= 24n
[Flow area AL= 0.7200 sq ft Flow area AR = 0720 =qft
wened parimeter PL= 24700 N Welled perimeter PR= Z4700 ft
Discharge aL= 0.9 cfs Oischarge QR = 0.9 cfs
Velocity VL= 1.2 fps Velocity VR = 12 fps
iFroude number FrL= Q.38 Froude pumber FriR= 0.38
100-Yr. Critical Vielocty Wic = 26 fps 100-¥r. Critical Velocity VR = 26 fps
100-Yr. Critical Depth in Overbanis Yic= 04 f 100-¥'r. Critical Depth In Overbanks YRc= o4 n
Composite Cross-Section Flow Condltion for Q100
Top width T= .3 Discharge Q= 107.6 cfs
iChannel Depth Y Y= 1.85 ft Velocity V= 1.8 fps
IFlow area A= 572 sqft Freude number Fr= 0.27
\Vvelled perimeter P= 388 11 100-¥r Critical Velocity Vo= 40 fps
i Manning's n (Calculated) n= 00649 100-Yr Critical Depth in Overbanis Ye= 040

UD_ChannelDesign, Composite Analysis

QITRO12, 444 AM



i %: - PREPARED BY:
A B .
& . — 2—45"%29" ~
¥ Wy el DRAINAGE NOTES LEGEND
R ! H FES INV=5310.79+ - -
E‘%‘v i - 1. REFERTO THE "PRELIMINARY STORM WATER REPORT FOR SUBDIVISION BOUNDARY . ......................... o e—— o mm —
-7 ‘.,-‘ l _ - BOULDER CREEK COMMONS SUBDIVISION" DATED
LR A 5 Py o = NOVEMBER 2012 FOR SUPPORTING CALCULATIONS. EX. EASEMENT .. ... i — —
= ), LATERAL CROSSING - RIGHT=OF=WAY ..ot
. l ~1,~ - 2. REFERTO SHEET DR2 FOR PROPOSED CONDITIONS. £X FENCES . . . .
; ' \ ,,~ : . N N N N
W/, N Ny, = 3. REFER TO "CONCEPTUAL STORM WATER AND FLOOD X 100YR FLOOD PLAIN LIMITS. . e e he e
- ‘o \“Ia - MITIGATION REPORT FOR THE HOGAN-PANCOST PROPERTY"
TR ) daNnitas
g %/n W, -N - PREPARED BY DREXEL, BARRELL & CO. DATED 01 MAY 2010 EX. CONVEYANCE ZONE LIMITS . ............. .
: ‘\ W, FOR OFFSITE BASIN DELINEATIONS AND SUPPORTING Group
: o CALCULATIONS. EX. 500YR FLOOD PLAIN LIMITS. ............. . IEEEEEEEEEEEEEENI 1022 WILLOW PLACE
LOUISVILLE, CO 80027
g&_gg/%%ﬁff OWARD— 4. REFER TO "FINAL DRAINAGE REPORT FOR EAST BOULDER EX. STORM SEWER . ...........ccoiiiiiiiiiinn. ST 303.981.9238
)ﬂﬁl/gml?f , fg%’g;z‘ms”mi COMMUNITY PARK PHASE III" PREPARED BY JVA, INC. DATED PROJECT CONTACT:
[ =% o - Sy = 18 MAY 2009 FOR OFFSITE BASIN OS12 DELINEATION AND EX. INTERMEDIATE CONTOUR . . . . . S——— 3 ———— _ LESLIE R. EWY, PE
[ ‘ : TN = ¢ - SUPPORTING CALCULATIONS. OWNER / DEVELOPER:
T \ o EX. INDEX CONTOUR .....................ooooo e 285 — =" / ;
\\ 5. REFER TO SHEET DR3 FOR EXISTING CONDITIONS STORM
A WATER ROUTING SCHEMATIC AND PEAK RUNOFF TABLES BY
N o 1 o 50 120 BASIN AND BY DESIGN POINT. DRAINAGE BASIN BOUNDARY. ... e ——— BCC, LLC
100YR FLOOD 1526 SPRUCE STREET
DI AN LTS M 6. REFER TO SHEET DR3 FOR BENCHMARK INFORMATION. DRAINAGE BASIN ID .....ooiiioeioee oo, SUITE 260
U o, SCALE: 1"=60' BOULDER, CO 80302
~ DRAINAGE DESIGN POINT . .....oovoiiieoieeieeeeeee . . A CONTACT:
oy MICHAEL BOYERS
A \\\ STORM WATER FLOW DIRECTION. ... . — 3039491322
y o
5317 - TR PROPRR . 3
y T 100—YEAR FLOW DIRECTION ; 9{
3 Ocx
E 5 l: O
[ N BASE FLOOD ELEVATION ... . ... BFE o o o=
b N Q < wO
Rl\/E N T —— o wno
' / 8 EX WETLAND ..o T = o WL
| 3 CRATED IRR MH L < o o¥e)
% — X
’I' o g ANy ﬁ
7 (] LL] 4 ("}J, <
P D =
<| Il noun
2l X > CEs
S 51 0523
wl
X [a'2 O L "o
S =l (Y o z®
S = =2 8%
5/ =| L < £°
% & >
® II & EX. INNER ; D w &.I) o
Al / WETLAND BUFFER > Nz
} | //>\ E =
1§ z| ] L ud
LSl TN \ EX WETLAND o 0O Q00
o f (CITY REGULATED) = D ( ’ w <Y
Il { \— .',.,' (7)) L \—I\ ~
12 ) ., > O Z=2s
|y BFE\S\}%V ), WETAND GUFFER EE = D
A7 1, Q105232 s, o
I:.'{\\I o\lm\ z m § E E
> = 5] ] CITY OF BOULDER = o = ©
I - ol - -
y = | ) EAST BOULDER o A
! ‘t‘;f COMMUNITY PARK E 0 ﬁ ,Q
" m
- AND I =
A= o ox4)
\ ! '|L| @) —
Il:tlhl —
N g
N o |
Qm 2 “:].\
= B
iR ) RN
}:\\ . %‘f' HOWARD—
h\ "= “f" N v SUPERPHOSTICAL
- 'I~ LATERAL
% \ ’l “ 1‘
% :\\ H.‘\
a- 1
ﬁ | H.\ \\\\\
S i | .
= ’ LLLAS |
..': %\ 1 B ISSUE DATE
-t 1 : SITE REVIEW 06/18/12
=W~ X WO N = s . \ QO ge Ny RESUBMITTAL 11/02/12
N T \ L)
& B
& )|
7 ‘u
g -1NS
// xl
[N
L -
] —_—
': -~
N T
[ S
3 ;
-y
] ‘,; DESIGNED BY: LRE
< \ ) DRAWN BY: LRE
N i CONVEYANCE ZONE CHECKED BY: TSG
: ' 7 N RS . 100YR FLOOD PLAIN S RAWING SCALE.
=N N~ St 1 e~ 2t -2 Sttt /4 / S TORG e N 3 — s :
{, » / \ GOV CONE AE = CITY OF HORIZONTAL: 1" = 60'
) / 4 S RN ey P — N\ '
e “ . 700\(/? F1L.OOD P[{A/N /~ - n ,,\\\ \\\“ ‘~\\§OU LDER VERTICAL: NONE
- ONGS \ / N, s
N | o N (/7N ————
ZONE X 4, . 7 LS ~/,;\\ S EXISTING
500YR FLOOD PLAIN. ; HOWARD— > I SN T =]
SUPERPHOSTICAL . 100YR F1.00D é} N, -1 STORM WATER
g LATERAL \ PLAIN LIMITS v :
p 7 Q¥ \ OUTFALL( g f\ ~
st L ¥ < y Qe PLAN
> T 651' Y ! " S N TN N o S
q ’ VP oo \ . s .
‘0, U2 JEASTPARCELEL 1 7 . o 2 s [[roEcTvo B0
/ SR 27PN P - N ] ~—100YR 00D § NG ¥ LT » I
e - T ~a yd N % N S=" NN e ~ - P
SR STZE L 7 @ R ,/'”'oo ' B N ~~ B A AN LTS NN \ 7 | 1
_5325’1__\_ T,_, _____ - \\ //____,f -‘/'_\ 27’//—-——\\\ ‘\ A & 8 \\\ \\\ \ e e 5324 T~ -
15326 S ATA O Y Wit fe ey 53 . . N . £ o == -
T 5726 RS TRt TI PTE| LN {1 B I TR L ||-||ﬂ||-il§||-||\ﬁu-1r.u-u-u-u g T ] ||-||_-||-|5\-| O jr’-wpﬂ-n-n-ﬂ-ﬁgm\ e
INLRRSS ST Ol syl —~— :: — >y . I/’ ‘\“ v . N ___ P e~ -
SB00AM TATERAL T N UNINCORRORATED <% . ‘@ ‘\ ¢/ " e N
—= ~ ~. - A N SN N X ,//’ i T =~ N .
BOULDER COU NT‘.@::a\ =~ 2z _BOULDER CQU NTY{ (A \ S ] B ’ - o ‘(ﬁowél\l-x\\ SHEET: 1 OF 3




‘ - PREPARED BY:
] (& o 3 LEGEND
§ /N s s —
1 IRRIGA T
CITY OF BOULDER & venwo— - Wi =\A ) e mwsresed 2 DRAINAGE NOTES
BUFFER . e /;,, = 1. PROPOSED CONTOURS INDICATE TOP OF FINISHED GRADE SUBDIVISION BOUNDARY . .......ovveeeineeee. . —— o — DRAINAGE BASIN BOUNDARY ..................... R — "
//, \ I | ¢/ ” -
W & s 1 y ATERd = SURFACE. PROPERTY LINE......o.ooovoooooeoosoo
\ 2 IRR LATERAL i ) i - DRAINAGE BASIN ID ..........oooiiiiiiiii
\ /" OUTLOT B SR BT g METAND e ETLAND BUFFER 2. REFER TO THE "PRELIMINARY STORM WATER REPORT FOR EASEMENT ....oooooooo oo _
~ _/KEEWAYDIN MEADOWS YA /Bals FRSK 724 4 BOULDER CREEK COMMONS SUBDIVISION" DATED NOVEMBER EX. EASEMENT
e q )s N, - 2012 FOR SUPPORTING CALCULATIONS. P BASEMENT o - DRAINAGE DESIGN POINT ..., :
58 )< N iy POND OUTLET WEIR RIGHT—OF—WAY A
ZONE AE / , = |\ 33 \\5_;\ _ o TR e S t
100YR FLOOD PLAIN vl il R l,’,’\' EX WETLAND 3. REFERTO SHEET DR1 FOR EXISTING CONDITIONS. EX. FENCES - vrveveeveeoeeeeeeeeeeee ) VIV STORM WATER FLOW DIRECTION. ............cocoooiia, . ani Gg uSp
. / = SN O (CITY REGULATED)
8" R La7ERAL PN %3;” 4. DETENTION PONDS PROVIDE REQUIRED DETENTION AND EX. 100YR FLOOD PLAIN LIMITS. ............. e —— EMERGENCY OVERFLOW DIRECTION . ... —=> 1022 WILLOW PLACE
5375___J57?VE/§§/A§VR£7E S TSR ,OUTLOT F WATER QUALITY VOLUME FOR LOT 69, SENIOR HOUSING X CONVEYANGE. ZONE LIITS LOUISVILLE, CO 80027
P N, \ X SR 4/ HOWARD— . f PR .
Ny srvervie (Al W NZ2R [ AN SE SUPERPHOSTIONL DEVELOPMENT PARCEL pEmEmmmE 100—YEAR FLOW DIRECTION. .........o.oovorvorriercn. > PROJE3(())$.Z§I\.19TZ/SST
LATERAL :
il S Je— 5. REFER TO SHEET DR3 FOR PROPOSED CONDITIONS STORM EX. S00YR FLOOD PLAIN LIMITS ............. LTI RLERRLTNER] Ex. INTERMEDIATE CONTOUR . e o LESLIE R, EWY., PE
R o TR T e P NI, AR R N WATER ROUTING SCHEMATIC AND PEAK RUNOFF TABLES BY X STORY SEWER ‘ S ‘ o
T = « QIURM OCWLIX . ST .
[~ BLOEK- 1 C BASIN AND BY DESIGN POINT. EX. INDEX CONTOUR .................ccccoiiiiis e —s2p5-—— == OWNER / DEVELOPER:
EADG o557 REFER TO SHEET DR3 FOR BENCHMARK INFORMATION. PROPOSED CHANNEL/SWALE FLOWLINE....... — PROPOSED INTERMEDIATE CONTOUR — 5264 BCC LLC
| A-0F < 60 30 O 60 120 :
| Lot ol Br——= = A FLAN LMITS i — PROPOSED INDEX CONTOUR..................... 25— 1526 SPRUCE STREET
,*!!HII’ -y e e s e 30" RCP (TYP) SUITE 260
B 77T =osls. - 1"=60’ D U HIGH POINT .. HP
- Dy 1k —e COBBLE CHANNEL AT 0.5% MIN. SCALE: 17=60 PROPOSED IRRIGATION PIPE................... FIGH POINT oo BOULDER, CO 80302
53! | .
paast | ’ LOW POINT . ...t LP CONTACT:
h“ : /"o , ~~ l E%SEDSQH\%-AGE PROPOSED IRRIGATION STRUCTURE ............................. ) MICHAEL BOYERS
| TR ~ “ . 303.949.1322
T e i W A FLOWLINE . ... oo . FL .
e KEWANEE RDINE 7 o 5 ¥ PROPOSED IRRIGATION STRUCTURE DESIGNATOR.............
_sn5-= KEWANEE DRIVE  /fe\ S Sy & MINIMUM FLOOD PROTECTION ELEVATION................. FPE <O
! T N3 X M SEWER PIPE e .
= e & Z | N PROPOSED STORM SEWER PIPE ..o ’ BASE FLOOD ELEVATION ... % <
_ = — K st
p { Y/ 532 N PROPOSED PRIVATE STORM PIPE .......... . EX. WETLAND (CITY MAPPED AND ........... E o A |L_) 9
| 2N o532 3 CITY REGULATED) : O < 0O
~ g 1 N\ N o wno
4 5:\ , : | } \'.?»,’ , N CRATED IRR MM PROPOSED STORM SEWER MANHOLE .......................... o EX. WETLAND (CITY REGULATED) . ........... . = o W
AR | I~ // \ "., s e o x TN H\<|'|_|_|
W || 5 . 10’ DRAINAGE PROPOSED STORM SEWER CURB INLET..................... = EX. WETLAND (UNREGULATED) . ............. . L] Q)
ST | | b - % = EASEMENT AR SR (@) O A<
SR | PE=5320.3 e, 5 Z 2 w5
S 1% 532 s COBBLE CHANNEL O — | L] o wwn
S |\ \ 422 AT 0.5% MIN. PROPOSED STORM SEWER GRATED INLET..................... - me EX. WETLAND (CITY REGULATED).............. : — QT .
o\ IBIE | A WITH PROPOSED ENHANCEMENT S s ~ Hid o '5 c
50) \ - I S X
ol \ ) i S, — e — e — s — O Z D
/, o= m/§) \ A= PROPOSED STORM STRUCTURE DESIGNATOR. ....... . <: > PROPOSED WETLAND CREATION............. o U O S <ZE 5
- e—" ¢ ¢} c— 0 0"y c— 0" —
/’ =] | / l(F)) 1OUTLET o g on O
; 3 ! / o ‘ DEBEhTJ'?N EX. INNER WETLAND BUFFER ... — . _ . . _ pe D: z A % E
ey (@] S l_ Z
N = /N 37 =0
m?’f N [ =8 W\ g o s EX. OUTER WETLAND BUFFER ... . ___ . ___ . __ <§E L E: j B~
S - = ) ) O 5318 ~ EX. INNER D w =
/ = Loz || BT REl A > WETLAND BUFFER PROPOSED INNER WETLAND BUFFER ... — .. .. _._._ s = nZ
s | iRl s 2| 10zu5
" =3 g 1 ] 5256 X WETLAND PROPOSED OUTER WETLAND BUFFER O < 8
100YR FLOO :73 = MR " 5 / Q) L, Iy nw (@7 REQUATRD)  PROPOSED OUTER WETLAND BUFFER........ = : U w <
PLAIN LIMITS -/ ] 3 7 oL [ 2 R L & "/ <z Z s
7 - = - | B oo Fhars 9, & O =52
A= L5350 100N g%& o % EX._ OUTER o -
FAN - = X SN | PL s N ¢ WETLAND BUFFER < ; L
Z\ (W= a1, QP (! o’ v8 2 e, = zl M LTI
g\l =1 |LOTZ4 |\ i =/ 5 i Lo e | S m;“o
I - ) N 6™ - p—
] [N I \ -, ~
Eillz ) pe-gsoaba /] 15 TR CITY OF BOULDER = oS3
Q| I | I S Gl EAST BOULDER COMMUNITY PARK o 0w
o W g —=— T 55L R A \\;_' 0 '\'OI\L 2 AND |<_E °
<C /y//’ = L ‘ N X \\"\ . O -
E - \ ml S0 VI R N & A
S - } :ll ~~ - 5320~ \ = N 9 H
3 =} Y| Y FPE=5323.02 lf,f S = N =
\ &3‘\-7’\ Qo — §¥3 / /A -\\\\ AN N
I Iy T | // SN Q% \,’ [ - R EX. WETLAND
N - ~ 49 Mg b2 _20\\ N (UNREGULA TED)
oy =F ISP g, X gy
{ g = A - r\—/ OWARD—
=\ ) : \ “ Ll ' SUPERPHOSTICAL
= N | ’, I \ '~, LATERAL
z, e _
/ O - /,’
(E % - L/ 5325+
/g Qa =
t" 5 =B N ‘ 1)
X = N - .
/ - f (IS jz S, Ly S S S TN H S| “||“‘ [ | CONVEYANCE
N = ’ - H%E( . SN D UILDIN fZONE LIMITS
N - — -~ — 1. N DZ,. —~ A ++++ +*++
- HUZ NI SENES/)|S " N K FF=5326130. X ISSUE DATE
= & LINE SWALE ,/,K( \ > = o AN, A BN & g W | SITEREVIEW 06/18/12
| *ﬁ—ss_z el 3 g =7 Vo A / NS ; / RESUBMITTAL 11/02/12
S SN g = /5’ SO / P 500YR FLOOD
S o 5355 | ! T T — < PLAIN LIMITS
/ b\ + + + \
l/;: -7 SR \‘L4 /:// ‘ ‘§Q @“gb RN 'y ’537'* l B==c N
// ] : S ’ + +++++++ + 3 g /——'//’ - \\\
| ~// | M) }:'3)) M I(I)A)q/ (%;\l/ ‘5;524 ~ L §§ ’// g *:++*+ + +% / e“\ox\j?,?/ é//////’ \\\\\\\
[] 2 < NS - WV > - = : o o ™
el p— O u%)é = e % / o - P REET N3 \\i\j/;\’\’wﬁ \\\\\\\ \¢ | e \\\
- 0 & NN A A~ .-~ 55TH ST AN R = Ry e 3
’’’’’ > \Na 2 *\* T 7 /,~<% ././__ Sl 0, ) N ““ N~ ’ ST : " :
\ AL 7 =1 = ~ — T 2=
9 \lt Cot z w3 \,// /// X ey Vgl aaunt X — BUFFERWETLAND \ \’\’J?f‘fi;fo,dp” NS
7, ) A o éﬁ; ;/" /,/ ] ’/,,/’ = ‘ — 2 N s = . __ | UTeg oo e ﬁv\
Seoo ' A - S L 4SS, Q. PSSy -— “=(___ BUFFEg "ETLAND s DESIGNED BY: LRE
> ? +*:+: ++ i // / ////, II “‘, ‘t\:')/ \\“-?}\ \-‘f \\ ..‘_\\\\\——/ _ ) \— - DRAWN BY: LRE
AN S 25 AR RS\ ~— — CHECKED BY: TSG
NN 4 7/ - o ) :
= ‘ 1N T [~ ~ - WN/ ol //’/ 77 Ty, <oy DRAWING SCALE:
1 ] "Q' ﬂ'—ET “ Ny DN 74 ’}7;\\\ 7 o 27Ty HORIZONTAL: 1" = 60°
L LTI T W, , /v 4 ’ “ad VERTICAL: NONE
-2 LP " ‘ -  'mp VA /4
/ ) ; &~ / Y
S s /o ~ S R B AN LTI )/ PRELIMINARY
= - - ) " : y 2 / / o 5
BY ) : ) - K . /
= T T 1 ~ M A/ STORM WATER
= \/it Y ~XBRY /S VN EAST PARCEL
g = ol 2 el i I SEE SHT DR1 PLAN
REGULATED) . ! s / Y& A
ENHANCEMENT : i ; .
| 79 | 7 I8 NI i PROJECT NO. B1006
| ! - el ; ‘ R
5 e ' . 00YR FLOOD ~- - Sl [ OF A= / N b
53251 el ’{ ORAI 10 LoT il % =5 N -FT527 PAW LTS _ (, \'F  /~ /
< . LINE SWA ? —~ —— /\ N :
2022 J L i - = L g 1 A l'g-{,;_& /{ \ L
N e _‘____ — _‘—_r:l__T:::::::::: ———— I T ._LI k i - N J NT
X H .\ DA - ..o e S N L J . \\\\
N A N ) UNINCORPORATED - — 2o LTETA AN e E M
o ~ ) A NTv-s.  OUTLOT SORE! =) ;
\ |
12" c\A((J\‘%R t ﬁ _ BOULDER COUNTY T //B\\ A ko 1006DRN SHEET: 2 OF 3
)\\_ﬂ L G s Teeme————— OSSN - —




PREPARED BY:

Al

BENCHMARK NOTES

OUTFALL 1. EXISTING TOPOGRAPHIC INFORMATION IS FROM FIELD
SYSTEM 2 A SURVEY PREPARED BY FLAGSTAFF SURVEYING, INC.
OUTFALL DATED 20 APRIL 2011.

SYSTEM 1 A SYSTEM 1

Sanitas

OUTFALL OUTFALL 2. BENCHMARK: FOUND CUT BOX AT SOUTHEAST CORNER
EAST BOULDER PARK EAST BOULDER PAR;\ @ OF CATCH BASIN SLAB ON THE WEST SIDE OF 55TH Group
o COET-0D STREET NEAR THE SOUTHEAST CORNER OF THE 1022 WILLOW PLACE
@ 489 3 DETENTION SYSTEM 2 PROPERTY AT 5692 55TH STREET. LOUISVILLE, CO 80027
oo Seys PonD 4 303.981.9238
EZ g%%g CITY OF BOULDER BENCHMARK ID V3-2-1 PROJECT CONTACT:
5 SYSTEM 2 S ELEVATION = 5331.87 LESLIE R. EWY, PE
|<|-:WAN|-:|-:DE NAVD 88 DATUM.
OWNER / DEVELOPER:
KEWANEE INFORMATION FOR BENCHMARK CONVERSION:
SYSTEM 1 SYSTEM 1 DRIVE PREVIOUS SURVEY WORK ON THE BOULDER CREEK
| OUTFAL _JOUTFALL ‘ oS ggml\élgé\lg :ITTL:E I\>INAS PREPARED USING THE CITY OF BCC, LLC
< FOND 3 : 1526 SPRUCE STREET
i DETENTION SvSTEy 3 CITY BOULDER BENCHMARK ID V3-2-1 SUITE 260
g SOYUS_'I[IEAALLJ OUTFALL CITY OF BOULDER DATUM ELEVATION =5328.42 BOULDER, CO 80302
x NGVD 1929 DATUM ELEVATION = 5328.82
DETENTION CONTACT:
POND 2 TO CONVERT ELEVATIONS ON CITY OF BOULDER MICHAEL BOYERS
DATUM TO NAVD 88 DATUM, 303.949.1322
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DITCH NO. 2
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SYSTEM 1
ILLINI_WAY

09
EXISTING CONDITIONS
STORM WATER ROUTING SCHEMATIC

PROPOSED CONDITIONS
STORM WATER ROUTING SCHEMATIC

COMMONS

5399 KEWANEE DRIVE AND 5697 S. BOULDER ROAD

EXISTING CONDITIONS
PEAK RUNOFF BY BASIN

PRELIMINARY STORM WATER REPORT AND PLAN FOR
BOULDER CREEK

LOCATED IN THE SW¥; OF SECTION 3 AND THE SE¥; OF SECTION 4,
T1S, R70W, 6TH P.M., COUNTY OF BOULDER, STATE OF COLORADO

BASIN TIME OF
AREA CONCENTRATION PEAK RUNOFF
B":;'N : A : RL;T:FF COEFF'(C:'IEO'\(')T [T_C] 1[on;2 1?‘;‘;" EXISTING CONDITIONS PROPOSED CONDITIONS DETENTION POND SUMMARY
acre min (o1 13 (o 13
A 540 530 560 G —>a o PEAK RUNOFF BY DESIGN POINT PEAK RUNOFF BY DESIGN POINT
BX 9'51 0'30 0.60 = 4'91 13'61 Detention Pond 1 Detention Pond 4
Ci 0'17 0'30 0.60 a1 0'14 0'41 PEAK RUNOFF PEAK RUNOFF Water Quality Capture Volume [cf] 8,015 1,307
. . . - . Design Point 10 YR 100 YR Design Point 10 YR 100 YR Water Quality Water Surface Elevation 5318.4 5316.4
Dx 0.30 0.30 0.60 20 0.34 0.99 D [cfs] [cfs] 5 [cfs] [cfs]
Ex 2.73 0.30 0.60 42 1.88 5.29 01 2234 70.82 01 2234 7082 10-YR Detention Storage Volume [cf] 9,799 2,039
0s01 7.83 0.70 0.80 11 28.68 49.36 02 46.58 79.89 02 1658 79 89 110% * (10-YR Detention + Water Quality )
0S02 3.22 0.89 0.92 10 15.71 24.54 03 23.29 3995 03 23'29 39'95 Storage Volume [cf] 19,595 3,681
0S03 0.81 0.50 0.70 12 2.03 4.27 o S 39,95 5 23'29 e 110% * (10-YR Detention + Water Quality)
0S04 3.06 0.50 0.70 13 7.38 15.47 05 31.10 =8.55 o 3110 csc Water Surface Elevation 5319.6 5317.0
0Ss05 4.99 0.50 0.70 11 13.05 27.52 06 1555 2928 06 1555 2908 10-YR Release Rate [cfs] 7.88 4,94
0S06 1.59 0.50 0.70 17 3.31 6.84 07 Ttot 2928 > oot 2928 .
0S07 1.45 0.50 0.70 11 3.79 8.00 =5 S0 TR 100-YR Detention Storage Volume [cf] 15,727 4,316
0508 0.50 0.70 5 3.29 508 ' ' 08 22.34 46.65 110% * (100-YR Detention + 0.5*Water Quality)
14 > J ' ' 09 3004 54.55 09 3004 54,55
0509 9.45 0.45 0.68 25 13.93 30.25 = T T : : Storage Volume [cf] 21,708 5,466
0S10 9.35 0.44 0.67 25 13.48 29.49 1 52'71 106.96 10 36.95 70.82 110% * (100-YR Detention + 0.5*Water Quality)
0S11 505 0.32 061 3c 4.24 11.42 > 4'94 13.64 11 54.55 112.27 Water Surface Elevation 5319.9 5317.3 ISSUE DATE
0S12 > 01 032 052 11 341 3.63 : : 12 4.94 13.10 100-YR Release Rate [cfs] 11.89 13.10 SITE REVIEW 06/18/12
13 3.31 6.84 13 3.31 6.84 RESUBMITTAL 11/02/12
14 37.03 71.04 14 37.13 71.25 Detention Pond Invert Elevation 5316.5 5315.7
15 4.24 11.42 15 4.24 11.42 Emergency Overflow Weir Elevation 5320.5 5317.3
PROPOSED CONDITIONS 16 3.41 8.68 16 3.41 8.68 Top of Pond Embankment Elevation 5321.0 5317.3
H1 59.42 124.53
PEAK RUNOFF BY BASIN 17 3.05 6.37
H2 0.34 0.99 18 12.87 25.37
T —TVTIOE H3 5.81 15.82 19 3.90 4.72
20 7.99 13.86
AREA CONCENTRATION PEAK RUNOFF T 5 511 Detention Pond 2 Detention Pond 3
BASIN A RUNOFF COEFFICIENT Tf: 10 YR 100 YR > 7.88 11' 5 10-YR Detention Storage Volume [cf] 4,595 7,985
ID [acre] C10 Cc100 [min] [cfs] [cfs] : 8 o * i ; DESIGNED BY: LRE
>3 25,39 3750 110% * (10-YR Detention)
A02 0.53 0.50 0.70 8 1.61 3.42 24 8.39 15.01 YETITY - CHECKED BY: TSG
55 687 11.79 110% * (10-YR Detention)
AO3 1.86 0.35 0.60 30 1.90 4.63 : - Water Surface Elevation 5320.1 5323.0 DRAWING SCALE:
26 1.75 3.70
A04 0.76 0.44 0.66 9 1.92 4.37 > 9' 5 1 9' o1 10-YR Release Rate [cfs] 3.88 3.90 HORIZONTAL: 1" = 60'
AO6 0.66 0.50 0.70 11 1.75 3.70 28 3.88 4.77 100-YR Detention Storage Volume [cf] 12,629 19,346 :
AO7 1.64 0.50 0.70 15 3.73 7.78 29 3.73 /.78 110% * (100-YR Detention) ROUTING
A0S 2.22 0.50 0.70 16 4.84 10.05 30 4.37 10.97 Storage Volume [cf] 13,892 21,281
A09 133 0.50 0.70 14 3.05 6.37 31 6.16 15.30 110% * (100-YR Detention) SCHEMATICS
A10 1.62 0.45 0.67 17 3.07 6.76 H1 57.80 124.28 Water Surface Elevation 5321.0 5324.0
A1l 0.80 0.50 0.70 11 2.08 4.39 H2 0.34 0.99 100-YR Release Rate [cfs] 4.77 4.72 AND TABLES
A12 2.50 0.60 0.69 14 6.87 11.79 H3 5.81 15.82
. . PROJECT NO. B1006
AL3 017 01 0.65 3 043 1.00 Detention Pond Invert Elevation 5318.5 5320.5
BO1 119 047 0.68 13 71 5 36 Emergency Overflow Weir Elevation 5321.7 5324.8
™ 093 0.39 0.63 ) 157 3.63 Top of Pond Embankment Elevation 5322.0 5325.0
© 0.33 0.35 0.60 31 0.33 0.80
Dx 0.30 0.30 0.60 20 0.34 0.99
Ex 2.73 0.30 0.60 42 1.88 5.29
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