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1I. GENERAL LOCATION AND DESCRIPTION
A. Site Location

2. Township
Founders Vista is located within part of the West /2 of Section 7, Township 8 South,
Range 66 West of the Sixth Principal Meridian, Town of Castle Rock, County of
Douglas, State of Colorado.

3. Existing and Proposed Streets
The proposed site is bound to the northeast by Ridge Road. Two residential collector
streets are proposed to provide access to the property. A network of residential streets are
proposed to provide home sites and adequate traffic circulation to both residential
Collector streets.

4. Surrounding Streets and Properties
(See Parcel Map — Below)
The proposed site is bound to the northeast by Ridge Road and 5-acre parcels containing
single family detached homesites (See 001-002), to the Southeast by undeveloped
agricultural land(See 84-86), to the Southwest and West by single family detached homes
within subdivisions “Memmen's 3rd Add To Castle Rock™ and “Michael's 2nd Addition
To Castle Rock” and to the Northwest by unincorporated Douglas County homesites (See
003-005) and the St.
Francis of Assissi
g Church (See 006).

~
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1. Area of Property
Founders Vista Subdivision is a proposed Single Family Subdivision consisting of
approximately 180.5 acres.

2. Ground Cover
The project site is presently mostly undeveloped Pasture land with exposed outcroppings
of rock and boulders. Native grasses and shrubs cover most of the site with clusters of
ponderosa pine trees located along the western perimeter. Ridge Road is presently paved
with water main and dry utilities.

3. NRCS
The Natural Resources Conservation Service (NRCS) web soils survey map identify soils
for this site as predominately Fondis Clay Loam and Fondis-Kutch association.
According to the NRCS, Hydrologic soil group C are recommended for purposes of this
report

4. Major and Minor drainageways
The entire project site is tributary to Plum Creek. No Major drainageways exist onsite.
Minor tributaries to Sellars Gulch are located along the western edge and Eastern edge of
the project site. The Town GIS map showing watersheds indicate a portion of the project
identified in State Parcel No. 2507-072-00-028 to be tributary to Cherry Creek, but is
actually tributary to Plum Creek.

5. Floodplains
The project site is tributary to Plum Creek Southwest of the project site. According to the
FEMA panel number 08035C0302G, Effective date 03/16/2016, the project site is located
within Zone X, which is defined as an area having minimal flood hazard, and is not
located within any 100 year floodplain.

6. Existing Canals and Ditches
No ditches or canals exist on the project site.

7. Significant Geological Features
The Southwestern edge of the site is a steep cliff, having slopes ranging from 20 to 35
percent grade, with exposed rock out cropping.

8. Proposed Land Uses

Founders Vista Subdivision is a proposed single family subdivision consisting of approximately
521 lots for 297 single family detached and 224 attached duplex homes. The site layout was
designed to provide a centralized urban development with approximately 50 percent open space
buffers along the South and Southwestern edge of the property. A public street network will
provide access through the site with two points of access onto Ridge Road.
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DRAINAGE BASINS AND SUB-BASINS

A. Major Drainage Basins

1. Basin Characteristics and Flow Patterns

Historic Basins H-1 through H-6 have a plateau with moderate slopes ranging from 1 - 10
percent sloping towards the southwest, (see historic drainage map in appendix). Minor
tributaries have formed due to wind and runoff erosion to convey surface runoff from the
plateau to the south and southwest property line. Slopes significantly steepen at the
southwestern edge of the plateau with slopes ranging from 20-40 percent down to the
base of the plateau. The steep downward slope is approximately 250 feet long dropping
approximately 100 feet in elevation. Runoff continues overland to Sellars Gulch located
approximately 750 feet southwest of the project site.

Historic Basin H-1 consists of 57.8 acres located at the Norwest portion of the site.
Offsite sub-basins O-1 and O-2 consisting of 22.6 acres and 7.4 acres respectively, are
tributary to Basin H-1. Runoff is conveyed overland, sheet flowing in a westerly
direction toward an existing ravine at the northwest portion of the site. Steep Slopes
ranging from 25-35 percent in the ravine reduce significantly to slopes ranging from 1-10
percent near the northwest property line and runoff continues conveyance overland in a
southwesterly direction to Sellars Gulch.

Historic Basin H-2 consists of 60.1 acres located on the western portion of the site.
Runoff is conveyed overland, sheet flowing at slopes ranging from 1-10 percent in a
westerly direction toward the west property line. Slopes steepen significantly , ranging
from 25 to 40 percent, approximately 100 feet east of the west property line. Runoff
conveyance is continued overland down the steeper slope within numerous gullies and
minor tributaries exist. The steep slope reduces approximately 100 feet west of the west
property line, and continues west to Sellars Gulch

Basins H-3 through H-6 are located at the southern portion of the site. Offsite Basin O-3
is tributary to Basin H-3 approximately 600 feet east of Design Point 3, (See Historic
Drainage Map). A steep ravine, having slopes from 20 — 40 percent, starts at the southern
edge of Basin H-6, runs westerly through offsite basin O-3 to the south portion of Basin
H-3. Runoff from each Basin H-3 through H-6 sheet flows overland to the existing
ravine.

2. Land Use

The property is currently vacant agricultural land use.

The proposed land use is for and urban development of single family attached and
detached homes. Basin A contains 62.1 acres having approximately 30 acres of single
family detached home lots, 16 acres of duplex lots, and 16 acres of open space. Basin B
contains 39.0 acres having approximately 30.5 acres of single family detached home lots,
and 10 acres of open space. Basin C contains 41.4 acres having approximately 15 acres
of single family detached home lots and 24 acres of open space. A public street network
will provide access through the site with two points of access onto Ridge Road.
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Offsite basins O-1 and O-2 depicted on the Historic Drainage Map contain approximate
5-acre single family detached home sites. Offsite basin O-3 is presently undeveloped
agricultural land use.

3. FHAD Studies and Master Planning Studies
No FHAD or Master Planning studies are known to have been prepared for this site.

4. Developed Flow Impacts on existing tributaries

Sub-basin A-9.2 contains 15.4 acres located at the northwest portion of the site. ~ Sub-
basin A-9.2 is planned to remain open space which contains a ravine. Developed runoff
for the major and minor storm events will be conveyed overland within the ravine to
Detention pond A located at design point 12. The flow rate within the ravine will be less
than historic upstream from Detention Pond A, which will reduce potential for erosion
from occurring down the steep incline ranging from 20-35 percent grade.

Sub-basin C-4 contains 4.9 acres located at the south portion of the site. ~ Sub-basin C-4
is planned to remain open space which contains a ravine. Developed runoff for the major
and minor storm events will be conveyed overland within the ravine to a tributary to
Sellers Gulch at design point 26.

Attenuated runoff from Detention Pond B and Pond C combine in storm sewer
downstream from Pond C and continue conveyance via storm sewer to a minor tributary
of the Sellars Gulch tributary at design point 27. The MHFD Detention Spreadsheet
program Version 4.06 was used to calculate pre-development peak discharges tributary to
Detention Pond B and C to determine allowable release rates. The combined attenuated
flow from Pond B Pond C will be conveyed via storm sewer pipe to a tributary to Sellers
Gulch at design point 26. No significant impact to the Sellers Gulch Tributary is
anticipated as a result of this project.

Sub-basin C-5 contains 13.0 acres located at the southeast portion of the site. Sub-basin
C-5 is planned to remain mostly open space which contains a ravine. 0.4 acres of B-Lots,
Garden Level and Walkout type lots proposed along the northeast edge of Sub-basin
C-5.1 will sheet flow down the cliff embankment. The amount of runoff from the
perimeter lots will be less than historic flow rate and will have less erosion potential than
historic to the rocky incline. Developed runoff for the major and minor storm events will
be conveyed overland within the ravine to a minor tributary to Sellars Gulch at design
point 26. Runoff from Basin 5 and upstream offsite sub basins O-3 combine in the
Sellars Gulch tributary at design point 26.

5. Developed Flow Impacts of offsite flow patterns

Detention Pond A-1 is located on the top plateau at Design Point 11.3. Detention Pond
A-1 will attenuate developed runoff from Basins A-1 to A-9.1, O-2, O-4, and O-5 comprising of
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57.3 acres. Detention Pond A-1 is designed to attenuate developed runoff for the full spectrum
storm event and continue conveyance via storm sewer pipe to Storm sewer outfall Downstream
from Detention Pond A-2 located at the base of the plateau at design point 12.1.

Detention Pond A-2 is designed to attenuate developed runoff for the full spectrum storm event
for Basin A-9.2, OA-1 and OA-2 comprising of 32.5 acres. The storm sewer conveying the
attenuated runoff from Detention Pond A-1 will combine with the storm sewer outfall from
Detention Pond A-2, and continue conveyance to an existing Flume and storm sewer outfall
located in Tract A and Gordan Drive of Memmens 3™ Addition to Castle Rock Subdivision.

According to the approved drainage study for Gordan Drive Improvements Project, the Gordan
Drive Storm sewer outfall will intake 136.5 cfs from Founders Vista Subdivision, (Basin A), and
Off-site basins, (O-1, O-2, O-4 and O-5). The combined release rate from Detention Ponds
A-1 and A-2 will be 136.5 cfs in accordance with the Gordan Drive Improvements Project.

In the event the storm sewer outfall from Detention Pond A-1 is plugged, or the drainage
facilities do not function as intended, an overflow structure is proposed to direct developed
runoff overland to Detention Pond A-2.

In the event the storm sewer outfall from Detention Pond A-2 is plugged, or the drainage
facilities do not function as intended, an overflow structure is proposed to convey developed
runoff overland to the existing Flume and storm sewer outfall located in Tract A and Gordan
Drive of Memmens 3™ Addition to Castle Rock Subdivision. The MHFD Detention Spreadsheet
program Version 4.06 was used calculate post-development peak discharge tributary to
Detention Ponds A-1 and A-2. The combined peak flow tributary to Detention pond A-1 and A-
2 to be 156.4 cfs + 62.4 cfs = 218.8 cfs total.

In the event overflows from both Detention Ponds A-1 and A-2 are activated to convey the Peak
post-development flow of 218.8 cfs to Gordan Drive, the Flume and existing Gordan Drive
outfall will intercept 136.5 cfs, and the remaining 82.3 cfs of developed runoff not intercepted by
the Flume and outfall at Gordan Drive will continue conveyance overland within Gordan Drive.
According to Figure 7-1 “Town of Castle Rock Street Capacity Chart”, Gordan Drive will have
sufficient capacity to convey the runoff not intercepted by the Flume and Gordan Drive outfall.
The outfall at Gordan Drive and Gordan Drive have sufficient capacity to convey the 100 year
storm event from Pond A in the event the overflow structure is active.

In order to demonstrate sufficient capacity in downstream conveyance such that no downstream
structures are in the path of the overflow from both detention ponds A-1 and A-2, the UD-Inlet
model contained in the Phase IIl drainage Study for Gordan Drive was reconstructed to
determine the maximum flow capacity for Gordan Drive. The UD-Inlet summary contained in
the approved drainage report only calculated street capacity from curb face to curb face. The
UD-inlet data from the Gordan Drive drainage report was input with additional data to widen the
flow width for Gordan Drive to be allowed 10 feet beyond the ROW line and having a depth of
12-inches above the existing curb flowline. 10 feet behind the ROW was selected because the
front of existing Homes along Gordan Drive are set back 20 feet from the street Right-of-Way
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and are typically set a minimum of 2’ above the existing flowline of Gordan Drive. A field
survey was conducted to obtain existing flowline elevations and spot elevations on existing lots
to confirm that a minimum of 12-inches above flowline plus 1-foot free board exists on Gordan
Drive to confirm that no homes or structures exist within the 100-year storm event plus overflow
from detention pond A-1 and A-2 flow path along Gordan Drive. (See drainage plan sheet D-3 —
Gordan Drive Overflow Path Exhibit). The results from the updated UD-Inlet calculation for
street capacity yielded a street capacity range of 220.2 cfs to 271 cfs. Using the lowest capacity
of 220.2 cfs, Gordan Drive has adequate capacity to convey the 82.3 cfs which would spill into
Gordan Drive at the existing Flume downstream of Detention pond A-2 in the event both
overflow structures in Detention Ponds A-1 and A-2 are activated. (See Appendix B — Gordan
Drive UD Inlet).

Detention Pond B is designed to attenuate developed runoff for the full spectrum storm
event for Basin B. Historically, runoff from basin B is conveyed overland to an existing
tributary to Sellers Gulch located between single family lots and Outlot A of Michaels 2™
Addition to Castle Rock and continues overland to S. Larkspur Drive. A feasible conveyance
method in accordance with the Town’s drainage criteria does not exist to convey the attenuated
runoff from Pond B, down the steep terrain, to the existing tributary below in Michaels 2™
Addition. Therefore, the attenuated runoff from Detention Pond B is proposed to be conveyed
South via storm sewer pipe to the proposed storm sewer outfall from Detention Pond C which
daylights at the tributary to Sellers Gulch at design point 28. The MHFD Detention Spreadsheet
program Version 4.06 was used calculate the pre-development peak discharge tributary to
Detention Pond B for determination of the allowable release rate from Detention Pond B. The
attenuated will be released at the historic rate and will have no significant impact to the existing
drainage facilities downstream. In the event the storm sewer is plugged in Pond B or the
drainage facilities do not function as intended, an over flow structure is proposed to convey
developed runoff overland to the existing tributary to Sellers Gulch located in Michaels 2nd
Addition to Castle Rock Subdivision. The MHFD Detention Spreadsheet program Version 4.06
was used calculate post-development peak discharge tributary to Detention Pond B at 130.5 cfs.
The existing tributary to Sellers Gulch has sufficient capacity to convey the 100 year storm
event, 130.5 cfs, from Pond B when the overflow structure is active.

Detention Pond C is designed to attenuate developed runoff for the full spectrum storm event for
Basin C. The attenuated runoff from Detention Pond C will be conveyed via storm sewer pipe to
the existing tributary to Sellers Gulch located at design point 28. The attenuated will be released
at historic rate, combining with the attenuated runoff from Basin B. The MHFD Detention
Spreadsheet program Version 4.06 was used calculate pre-development peak discharge tributary
to Detention Pond C, (Basins C-1, C-2 and C-3) was used to determine the allowable release rate
for Detention Pond C..

The attenuated runoff from Detention Pond B will be conveyed via storm sewer pipe to the
outfall from Detention Pond C. The combined attenuated runoff from Detention Ponds B and C
will be conveyed to the existing tributary to Sellars Gulch.

In the event the storm sewer is plugged or the drainage facilities do not function as intended, an
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over flow structure is proposed to convey developed runoff overland from Detention Pond C to
the existing tributary to Sellers Gulch. The MHFD Detention Spreadsheet program Version 4.06
was used calculate post-development peak discharge tributary to Detention Pond C at 75.2 cfs.
The tributary to Sellers Gulch has sufficient capacity to convey the 100 year storm event, 75.2
cfs, from Pond C in the event the overflow structure is active.

B. Minor Drainage Basins
1. Characteristics and Developed flow patterns

Four onsite detention ponds for Basins A, B and C are proposed to attenuate developed
runoff for the Full Spectrum storm events. Developed runoff for the major and minor
storm events will be conveyed via public roadways. On Grade Storm Sewer inlets within
streets are proposed at location where developed runoff approaches street capacity for the
minor storm event. Storm sewer inlets within streets in s sump condition are designed to
intercept all remaining carry-over flow not intercepted by upstream inlets during the
minor and major storm events. In the event the sump inlet is plugged or does not
function as intended, developed runoff will overtop the curb and sidewalk and be
conveyed via armored overflow swales within proposed open space tracts to roadways
and drainage facilities downstream. The Phase III drainage report will demonstrate
overflow path routing as well as maximum ponding depth for each inlet proposed in a
sump condition. Any locations where the flow depth exceeds the allowable spread onto
private lots and measures to reduce depths during the 100 year storm event shall be noted
in the Phase III Drainage Report.

Basins A-1 through A-9.1, O-2, O-4, and O-5 consists of 57.3 acres located on the
northern half of the site. Developed runoff for the major and minor storm events will be
conveyed via public roadways and storm sewer to a sump inlet located at design point
11.2. The intercepted runoff will continue conveyance via storm sewer pipe to Detention
pond A-1 located at the Northwest corner of the site in Sub-basin A-9.1 on the top
plateau at design point 11.3. . The attenuated runoff from detention pond A-1 will be
conveyed via storm sewer Northwest to the storm sewer outfall downstream of Detention
Pond A-2.

Basins A-9.2, O1-A and O1-B consists of 32.5 acres are located on the northern half of
the site at the base of the plateau. Surface runoff will be conveyed overland via existing
swales and gullies through the ravine to Detention Pond A-2 at design point 12.

0.8 acres of Basin A-9.2 consists of B-Lots, Garden Level and Walkout type lots
proposed along the western edge of the plateau from which developed runoff will sheet
flow down the cliff embankment. The amount of runoff from the perimeter lots will be
less than historic flow rate and will have less erosion potential than historic to the rocky
incline. The remainder of Basin 9.2 will remain undeveloped from which surface runoff
will be conveyed overland along its historic course to Detention Pond A-2, and combine
with surface runoff from offsite basins OA-1 and OA-2 at design point 12.
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The total of Basin A, sub-basin O-1, and O-2, O-4 and O-5 comprise of a total of 8§9.8
acres tributary to design point 12.2 on the drainage map. Historic Basin H-1, O-1 and O-
2 comprise of 87.8 acres tributary to design point 1 on the historic drainage map. The
tributary area of the proposed basin was designed to be the approximate same size basin
as historic. Detention ponds A-1 and A-2 will attenuate the developed runoff to equal the
downstream outfall capacity being less than historic. No significant impact of this
development are anticipated to the downstream drainage facilities.

Basin B consists of 39.0 acres located on the Central portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways and
storm sewer to detention pond B located on the West edge of the top plateau in Sub-basin
B-8 at design point 21 on the drainage map. The attenuated runoff from detention pond
B will be conveyed via storm sewer South to the proposed storm sewer outfall Southwest
of Proposed Detention Pond C.

Basin D-1, consisting of 36.4 acres, is a proposed open space buffers located along the
west portion of the site. Drainage patterns within this open space area will remain mostly
undisturbed. Runoff from Basin D-1 will sheet flow down the cliff embankment. The
amount of runoff from Basin D-1 will be less than historic flow rate and will have less
erosion potential than historic to the rocky incline.

Basin C-1 through C-3 consists of 23.5 acres located on the southern portion of the site.
Developed runoff for the major and minor storm events will be conveyed via public
roadways and storm sewer to detention pond C located on the Southwest edge of the top
plateau in Sub-basin C-3.2. The attenuated runoff from detention pond C will be
conveyed south via storm sewer west, combining with attenuated runoff from Basin B via
storm sewer to an existing minor tributary Sellars Gulch located offsite at the base of the
plateau below at design point 28.

B-Lots, Garden Level and Walkout type lots proposed along the eastern edge of the
plateau in Sub-basin C-3.1 and C-1.6 will be intercepted by a diversion swale. Runoff
will continue to respective Type C Inlets and continued via storm sewer to Detention
Pond C.

Basin C comprises 41.4 acres and Basin B comprises of 39.0 acres for a total of 80.4
acres tributary to design point 28 on the drainage map. Historic Basins H-3, H-4, H-5
and H-6 comprise of 62.6 acres tributary to design points 3 and 4 on the historic drainage
map. The tributary area of the proposed basin B-C outfall was designed to approximately
match the historic basin’s H-3 through H-6’s tributary area to the existing Sellars Gulch
tributary. The proposed basin B-C outfall daylights approximately 730 feet downstream
(Southwest) of design point 4 on the historic drainage map. No significant impact of
runoff from this development is anticipated to the downstream drainage facilities.

2. Land Use
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The proposed land use is for and urban development of single family attached and
detached homes. Basin A contains 62.1 acres having approximately 30 acres of single
family detached home lots, 16 acres of duplex lots, and 16 acres of open space. Basin B
contains 39.0 acres having approximately 30.5 acres of single family detached home lots,
and 10 acres of open space. Basin C contains 41.4 acres having approximately 15 acres
of single family detached home lots and 24 acres of open space. A public street network
will provide access through the site with two points of access onto Ridge Road

3. Impacts to irrigation facilities
No irrigation facilities exist onsite nor will be impacted as a result of this development.

4. Impacts of offsite flow patterns and paths.
No offsite paths or flow patterns will be impacted as a result of this development.

IV.  DRAINAGE DESIGN CRITERIA

A. Regulations
The drainage facilities for Founders Vista were designed in accordance with the Town of
Castle Rock Storm Drainage Design and Technical Criteria Manual and the Urban
Drainage Criteria Manual (USDCM, 2018).

B. Drainage Studies, Master Plans, Site Constraints

1. Previous Drainage Studies

No previous drainage studies or master plans for this site have been prepared.

2. Adjacent Development Impact.

The Final Drainage Report for Memmens 3rd Addition to Castle Rock identifies
receiving historic runoff from Historic Basin H-1, and adjoining offsite basins.

The Final Drainage Report for Memmens 2nd Addition to Castle Rock and Michaels 2"
Addition to Castle Rock identifies receiving historic runoff from Historic Basin H-1, and

adjoining offsite basins.

3. Town Master Plans
No Master plans were reviewed as part of this drainage report.

4. Stormwater Management Facility Constraints
No Site constraints were encountered as part of this drainage report.

C. Hydrology
1. Runoff Calculation Method
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Since the Basin study area is less than 90 acres, an analysis and determination of the amounts of
flows at various predetermined design points have been made using the "Rational Method". The
runoff analysis is based on the proposed land use and topographic features of the project area.
The average land slopes are used for computing runoff. The drainage facilities are designed such
that increased flows and velocities will not cause erosion damage.

2. Design Storm recurrence intervals

The initial and the major design storm runoff drainage has been analyzed in this report.
The initial design storm drainage system, based on a 5-year storm return frequency is
evaluated to provide protection against regularly recurring damage, reduce asphalt wear,
provide an orderly drainage system and offer convenience to the customers, general
public and employees. The major design storm drainage system, based on a 100-year
storm frequency, is defined as "not to cause major property damage or loss of life from
major storm runoff."

3. Design Rainfall

Figure 6-1 “Rainfall Intensity-Duration Curve Town of Castle Rock” was utilized for
computations using the rational formula.

4. Detention Storage calculation method

Four onsite detention/water quality ponds “A-17, “A-2”, “B” and “C” will be constructed to
provide water quality, and detention for the Full Spectrum storm event. The MHFD Detention
Spreadsheet program Version 4.06 is used to determine required detention and Water Quality
Capture Volume.

5. Detention Storage release rate calculation method

BASIN A

The MHFD Detention Spreadsheet program Version 4.06 was used calculate pre-development
peak discharge of 89.3 cfs tributary to Detention Pond A-1 AND 62.0 cfs tributary to Detention
Pond A-2 = for a total 151.3 cfs tributary to the existing Outfall in Gordan Drive.

According to the approved drainage study for Gordan Drive Improvements Project, the Gordan
Drive Storm sewer will intake 136.5 cfs from Basin A and O. The total combined release rate
from Detention Ponds A-1 and A-2 is limited to 136.5 cfs. The release rates for Detention Pond
A-1 and A-2 are proportionately calculated below having a total release rate of 136.5 cfs.

The release rate per acre for Detention Ponds A-1 and A-2 are calculated to be:
136.5 cfs / 89.8 Ac. =1.52 cfs/ac.

Proportionately, the release rate for Detention Pond A-1 will be:
57.3 Ac. X 1.52 cfs/ac. = 87.10 cfs.
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Proportionately, the release rate for Detention Pond A-2 will be:
32.5 Ac. X 1.52 cfs/ac. = 49.40 cfs.

BASIN B AND C
Basin B consists of 39.0 acres, and Basins C-1 to C-3 tributary to Detention Pond C is 23.5 acres.
The MHFD Detention Spreadsheet program Version 4.06 was used calculate pre-development

peak discharge of 71.4 cfs tributary to Detention Pond B and 38.6 cfs tributary to Detention Pond
C.

The release rate per acre for Detention Ponds B and C are calculated to be 71.4 scf and 38.6 cfs
respectively.

The attenuated flow from Detention Pond B will be conveyed via storm sewer pipe to the outfall
from Detention Pond C. The combined flow from Detention Pond B and C will not exceed pre-
development peak discharge for the 100 year storm event to mitigate impact on downstream
facilities.

D. Hydraulics

1. Methods used to determine conveyance facility capacities
Mannings Equation for pipe capacity was utilized for storm sewer design.

2. Hydraulic grade line calculation method and discussion of loss coefficients
Civil 3-D pipe design was utilized for hydraulic grade line calculations.

3. Methods used to calculate water surface profiles
No open channels are proposed as part of this project.

4. Detention Pond Routing

No pond routing was determined as part of this project.

Attenuated runoff from Detention Pond A-1 will be conveyed via storm sewer pipe to the
proposed storm sewer outfall downstream of Detention Pond A-2, and continue conveyance via
storm sewer to the existing Gordan Street outfall.

The attenuated flow from Detention Pond B will be conveyed via storm sewer pipe to the
proposed storm sewer outfall from Detention Pond C, and continue conveyance via storm sewer
to the existing tributary to Sellars Gulch.

E. Storage and Water Quality Enhancement
1. Detention Facilities

This Preliminary Drainage Plan depicts 4 onsite detention ponds for Basins A, B and C to
attenuate developed runoff for the Full Spectrum storm events. Developed runoff for the
major and minor storm events will be conveyed via public roadways and storm sewer to
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detention ponds A-1, B and C respectively. Developed runoff for the major and minor
storm events will be conveyed overland via minor tributaries within the ravine in Basin
A-9.2 to detention ponds A-2.

Basins A-1 through A-9.1, O-2, O-4, and O-5 consists of 57.3 acres located on the
northern half of the site. Developed runoff for the major and minor storm events will be
conveyed via public roadways and storm sewer to a sump inlet located at design point
11.2. The intercepted runoff will continue conveyance via storm sewer pipe to Detention
Pond A-1 located at the Northwest corner of the site in Sub-basin A-9.1 on the top
plateau at design point 11.3. The attenuated runoff from detention pond A-1 will be
conveyed via storm sewer along a proposed 15-foot maintenance road to the proposed
storm sewer outfall downstream of Detention Pond A-2 .

Detention pond A-2 is located at the base of the ravine in sub basin A-9.2. A 15-foot
maintenance access will be available to the detention pond through Memmen’s 2"
Addition to Castle Rock to allow maintenance and repair as required. The 15 foot
Maintenance Road from Memmens 2" Addition will connect to proposed 15-foot
maintenance road from Detention Pond A-1 and Birrcastle Way.

Detention ponds B and C are located near the western edge of the plateau. Access will be
available to both ponds from public roadways through the open space areas contained in
Sub-basins B-3 and C-3 to allow maintenance and repair as required. The attenuated
runoff from each detention pond will be conveyed via storm sewer west to the base of the
plateau.

4-step process, WQCV, Stream stabilization and source control

1. Reducing Runoff Volume

Runoff from Sub-basin C-3.2 which abuts the open space located in Basin D will
be conveyed via grass lined swale to Detention pond C to reduce velocity, increase time
of concentration, and reduce flows tributary to proposed detention pond C.

Basin D and the Detention ponds and surrounding open space within sub-basins B-8 and
C-3 are planned to be Park land use open to the public. Natural vegetation and
topography will be utilized with moderate grading and compaction improvements to
allow higher infiltration while providing a natural environment for public enjoyment.

Soft trail material will be used for the pedestrian paths around the open space are to
maintain near zero percent impervious.

2. Providing Water Quality and Flood Control

The Urban Drainage Criteria Manual is used to determine water quality volume and
design of water quality release structures. Both ponds will have 4:1 side slopes with flat
bottom configuration to optimize settlement and infiltration. The urban EURV and
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WQCYV provided in detention ponds A and B will drain within a 72-hour time frame to
allow optimum time for pollutants and sediments to settle within the respective ponds
before continuing conveyance downstream.

3. Stream Stabilization Techniques

Energy dissipator may be necessary to be constructed prior to exiting the property
downstream to reduce runoff velocity and disperse flows. Storm sewer from detention
ponds B and C are proposed to daylight at the base of the steeper slopes. Rip Rap lined
Stilling Basins will be constructed to reduce flow velocity and disperse concentrated flow
exiting the pipe before continuing conveyance downstream.

4. Undertaking source control

Open space amenities located on the top plateau next to Detention ponds B and C include
private open space, Public Park, and Tot Lot. Trash receptacles will be provided next to
the Tot Lot at the park entrance, and properly disposed of. Detention Ponds A and C will
collect much of the surface runoff and provide water quality treatment from much of the
open space amenities. Basin D, containing the park land use area, is proposed to remain
as a natural aesthetic environment with soft trails for pedestrian use. Minimal illicit
discharge is anticipated in Basin D to require containment measures.

All private open space, including detention facilities, shall be maintained by the Founders
Vista Metropolitan District. The Metropolitan district shall keep landscape areas and
open space clean and in good functioning order.

Existing Stormwater Conveyance Facilities
No Existing Stormwater Conveyance Facilities or water quality facilities exist onsite or
near the project site.

V. STORMWATER MANAGEMENT FACILITY DESIGN
A. Proposed Stormwater Conveyance Facilities
1. Proposed drainage facility concept

Developed runoff from Sub-basins A, B and C will be conveyed via storm sewer and
roadways to detention ponds within the respective basins. Storm sewer inlets are
proposed at locations where the amount of developed runoff within roadways approach
street capacity as required by the Town of Castle Rock criteria. During the 100 year
storm event, the remainder of the developed runoff is intercepted by the storm sewer
inlets in a sump condition at the end of the basins.

This Phase II Drainage Plan depicts 4 onsite detention ponds for Basins A, B and C to
attenuate developed runoff for the Full Spectrum storm events.
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Detention Pond A-1 located at the Northwest corner of the site in Sub-basin A-9.1 on the
top plateau at design point 11.3. The attenuated runoff from detention pond A-1 will be
conveyed via storm sewer along a proposed 15-foot maintenance road to the proposed
storm sewer outfall downstream of Detention Pond A-2 .

Detention pond A-2 is located at the base of the ravine in sub basin A-9.2. The attenuated
runoff from detention pond A-2 will be conveyed via storm sewer to the existing outfall
at Gordan Street at Design Point 12.1. Access will be available to detention pond through
Memmen’s 2™ Addition to Castle Rock to allow maintenance and repair as required.

Detention ponds B and C are located near the western edge of the plateau. Access will be
available to both ponds through the open space areas contained in Sub-basins B-3 and C-
3 to allow maintenance and repair as required. The attenuated runoff from each detention
pond will be conveyed via storm sewer west to the Sellars Gulch tributary at design point
28.

2. Proposed Drainage paths and patterns

Sub-Basin A-1 contains 3.9 acres located at the northwest portion of the site. The
sub-basin has steep slopes ranging from 25-35 percent down toward sub-basin A-3.
Runoff from sub-basin A-1 will sheet flow to a diversion swale located at the base of the
slope and continue conveyance to a Type C Inlet tributary to the Basin A storm outfall
tributary to Detention pond A-2.

Sub-Basin A-2 contains 10.8 acres located south of Sub basin A-3 in the central portion
of the site. Developed runoff for the major and minor storm events will be conveyed via
public roadways to on grade storm sewer inlets located at design point 7.1 through 7.6.
The inlets proposed at Design points 7.1 and 7.2 are intended to intercept minor and
nuisance flow to prevent flow spreading. Upstream of Design points 7.1 and 7.2, the
roadway is designed at a constant 5 percent grade, and spreading is not anticipated.
During the 100 year storm event, runoff not intercepted by the inlets at design points 7.1
through 7.6 will be intercepted by an inlet in a sump condition at design point 10.5. The
intercepted runoff will continue conveyance via storm sewer pipe to Detention pond A-1
located on the Northwest corner of the site in Sub-basin A-9.1 at design point 11.3. The
attenuated runoff from detention pond A-1 will be conveyed via storm sewer west to the
storm sewer outfall downstream of Detention Pond A-2, and continue via storm sewer to
the Gordan Street existing outfall located in Memmen’s 3rd Addition to Castle Rock
Subdivision.

Sub-Basin A-3 contains 5.4 acres located in the central portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to an
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on grade storm sewer inlet located at design point 5. During the 100 year storm event,
runoff not intercepted by the inlet at design point 5 will be intercepted by an inlet in a
sump condition at design point 10.5. The intercepted runoff will continue conveyance
via storm sewer pipe to Detention pond A-1 located on the Northwest corner of the site in
Sub-basin A-9.1 at design point 13.3. The attenuated runoff from detention pond A-1
will be conveyed via storm sewer west to the storm sewer outfall downstream of
Detention Pond A-2, and continue via storm sewer to the Gordan Street existing outfall
located in Memmen’s 3rd Addition to Castle Rock Subdivision.

Sub-Basin A-4 contains 7.9 acres in the central portion of the site. Developed runoff
from Sub-basins A-4.1, O-4 and O-5 for the major and minor storm events will be
conveyed via diversion swale to a type C inlet located at design point 4. The Type C
inlet is designed to intercept the 100 year storm event and continue conveyance via storm
sewer to Pond A-1. Developed runoff from Sub-basins A-4.2, and 4.3 for the major and
minor storm events will be conveyed via public roadways to an on grade storm sewer
inlet located at design point 6.1 and 6.2. During the 100 year storm event, runoff not
intercepted by the inlet at design point 6.1 and 6.2 will be intercepted by an inlet in a
sump condition at design point 10.5. The intercepted runoff will continue conveyance
via storm sewer pipe to Detention pond A-1 located on the Northwest corner of the site in
Sub-basin A-9.1 at design point 11.3. The attenuated runoff from detention pond A-1
will be conveyed via storm sewer west to the storm sewer outfall downstream of
Detention Pond A-2, and continue via storm sewer to the Gordan Street existing outfall
located in Memmen’s 3rd Addition to Castle Rock Subdivision.

Sub-Basin A-5 contains 4.7 acres located in the central portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to a
storm sewer inlet in a sump condition located at design point 8. The Inlet is designed to
intercept developed runoff for the 100 year storm event and continue conveyance to
Detention Pond A-1 via storm sewer pipe.

Sub-Basin A-7.1 contains 0.9 acres located in the central portion of the site. Developed
runoff from Sub-basin A-7.1 for the major and minor storm events will be conveyed via
diversion swale to a type C inlet located at design point 10.2. The Type C inlet is
designed to intercept the 100 year storm event and continue conveyance via storm sewer
to Pond A-1.

Sub-Basin A-7.2 contains 0.5 acres located in the central portion of the site. Developed
runoff from Sub-basin A-7.2 for the major and minor storm events will be conveyed via
diversion swale to a type C inlet located at design point 10.3. The Type C inlet is
designed to intercept the 100 year storm event and continue conveyance via storm sewer
to Pond A-1.

Sub-Basin A-7.3 contains 4.0 acres located in the central portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to a
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storm sewer inlet on grade located at design point 10.4. Runoff not intercepted by the
inlet at design point 10.4 will be intercepted by an inlet in a sump condition at design
point 10.5. The intercepted runoff will continue conveyance via storm sewer pipe to
Detention pond A-1 located on the Northwest corner of the site in Sub-basin A-9.1 at
design point 11.3.

Sub-Basin A-7.5 contains 2.0 acres located in the central portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to a
storm sewer inlet in a sump condition located at design point 10.5. Runoff from Sub
basin A-7.5 and carry over flow from upstream sub-basins A-1 through A-7.3 will be
intercepted for 100 year storm event by the sump inlet at design point 10.5. The
intercepted runoff will continue conveyance via storm sewer pipe to Detention pond A-1
located on the Northwest corner of the site in Sub-basin A-9.1 at design point 11.3.

Sub-Basin A-7.4 contains 0.4 acres located in the central portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to a
storm sewer inlet on grade located at design point 10.1. Runoff not intercepted by the
inlet at design point 10.1 will be intercepted by an inlet in a sump condition at design
point 11.2. The intercepted runoff will continue conveyance via storm sewer pipe to
Detention pond A-1 located on the Northwest corner of the site in Sub-basin A-9.1 at
design point 11.3.

Sub-Basin A-8.1 contains 4.6 acres located in the northern portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to a
storm sewer inlet on grade located at design point 11.1. Runoff not intercepted by the
inlet at design point 11.1 will be intercepted by an inlet in a sump condition at design
point 11.2. The intercepted runoff will continue conveyance via storm sewer pipe to
Detention pond A-1 located on the Northwest corner of the site in Sub-basin A-9.1 at
design point 11.3.

Sub-Basin A-8.2 contains 0.2 acres located in the northern portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to a
storm sewer inlet in a sump condition located at design point 11.2. Runoff from Sub
basin A-8.2 and carry over flow from upstream sub-basins A-7.4 and A-8.1 will be
intercepted for 100 year storm event by the sump inlet at design point 11.2. The
intercepted runoff will continue conveyance via storm sewer pipe to Detention pond A-1
located on the Northwest corner of the site in Sub-basin A-9.1 at design point 11.3.

The attenuated runoff from detention pond A-1 will be conveyed via storm sewer west to
the storm sewer outfall downstream of Detention Pond A-2, and continue via storm sewer
to the Gordan Street existing outfall located in Memmen’s 3rd Addition to Castle Rock
Subdivision.

Offsite Basins O1-A and O1-B consists of 12.0 acres and 5.1 acres respectively located
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North of the site, and are tributary to Basin 9.2. Surface runoff from the offsite basins
will combune with runoff from Basin A-9.2 and be conveyed overland via existing
swales and gullies through the ravine to Detention Pond A-2 at design point 12.

Basin A-9.2 consists of 15.4 acres located on the Northern portion of the site. Surface
runoff will be conveyed overland via existing swales and gullies through the ravine to
Detention Pond A-2 at design point 12. 0.8 acres of Basin A-9.2 consists of B-Lots,
Garden Level and Walkout type lots proposed along the western edge of the plateau from
which developed runoff will sheet flow down the cliff embankment. The amount of
runoff from the perimeter lots will be less than historic flow rate and will have less
erosion potential than historic to the rocky incline. The remainder of Basin 9.2 will
remain undeveloped from which surface runoff will be conveyed overland along its
historic course to Detention Pond A-2, and combine with surface runoff from offsite
basins OA-1 and OA-2 at design point 12.

Detention Pond and A-2 is designed to attenuate developed runoff for the full spectrum
storm event for Basin A-9.2, OA-1 and OA-2 comprising of 32.5 acres. The total
tributary area to Detention Pond A-2 is 89.8 acres. The storm sewer conveying the
attenuated runoff from Detention Pond A-1 will combine with attenuated runoff from
from Detention Pond A-2, and continue conveyance to an existing Flume and storm
sewer outfall located in Tract A and Gordan Drive of Memmens 3™ Addition to Castle
Rock Subdivision.

Basins B-1.1 and B-1.2, containing 1.8 acres and 0.9 acres respectively, are planned for a
future Clubhouse amenity. A Final drainage report will be required with a Site
Development Plan for the Clubhouse and appurtenances. Until a Site Development Plan
is approved for the Clubhouse, Sub-Basin B-1.1 and B-1.2 will remain undeveloped, and
surface runoff from both basins will sheet flow to a Type C inlet located at design point
13.1. The intercepted runoff will continue conveyance via storm sewer pipe to Detention
Pond B located on the west edge of the top plateau in Sub-basin B-8 at design point 21.

Sub-basin B-2 consists of 1.0 acres, being the south half of the west end of the Endurud
Boulevard, being a collector street with the existing round-a-bout on Ridge Road.
Developed runoff for the major and minor storm events will be conveyed via public
roadway to a storm sewer inlet in a sump condition at the end of the cul de sac located
design point 20.2. Conveyance will continue from design point 20 to detention pond B
via storm sewer.

Sub-Basin B-3.1 contains 1.4 acres located on the east central portion of the site.
Developed runoff for the major and minor storm events will be conveyed via public
roadways to a storm sewer inlet in an on grade storm sewer inlet located at design point
16.1. During the 100 year storm event, runoff not intercepted by the inlet at design point
16.1 will be intercepted by an inlet in a sump condition at design point 20.1. The
intercepted runoff will continue conveyance via storm sewer pipe to Detention pond B
located on the west edge of the top plateau in Sub-basin B-8 at design point 21.
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Sub-Basin B-3.2 contains 5.9 acres located on the east central portion of the site.
Developed runoff for the major and minor storm events will be conveyed via public
roadways to an on grade storm sewer inlet located at design point 16.2. During the 100
year storm event, runoff not intercepted by the inlet at design point 16.2 will be
intercepted by an inlet in a sump condition at design point 20.1. The intercepted runoff
will continue conveyance via storm sewer pipe to Detention pond B located on the west
edge of the top plateau in Sub-basin B-8 at design point 21.

Sub-Basin B-3.3 contains 5.7 acres located on the east central portion of the site.
Developed runoff for the major and minor storm events will be conveyed via public
roadways to an on grade storm sewer inlet located at design point 16.4. During the 100
year storm event, runoff not intercepted by the inlet at design point 16.4 will be
intercepted by an inlet in a sump condition at design point 20.1. The intercepted runoff
will continue conveyance via storm sewer pipe to Detention pond B located on the west
edge of the top plateau in Sub-basin B-8 at design point 21.

Sub-Basin B-3.4 contains 0.6 acres located on the east central portion of the site.
Developed runoff for the major and minor storm events will be conveyed via public
roadways to an on grade storm sewer inlet located at design point 16.5. During the 100
year storm event, runoff not intercepted by the inlet at design point 16.5 will be
intercepted by an inlet in a sump condition at design point 20.1. The intercepted runoff
will continue conveyance via storm sewer pipe to Detention pond B located on the west
edge of the top plateau in Sub-basin B-8 at design point 21.

Sub-Basin B-3.5 contains 0.4 acres located on the south side of sub basin B-3.2. The on
grade inlet proposed at Design point 16.6 is intended to intercept minor and nuisance
flow to prevent flow spreading on the collector street.

Sub-Basin B-4 contains 3.5 acres located in the central portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to an
on grade storm sewer inlet located at design point 17. During the 100 year storm event,
runoff not intercepted by the inlet at design point 17 will be intercepted by an inlet in a
sump condition at design point 20.1. The intercepted runoff will continue conveyance
via storm sewer pipe to Detention pond B located on the west edge of the top plateau in
Sub-basin B-8 at design point 21.

Sub-Basin B-5 contains 4.5 acres located in the central portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to an
on grade storm sewer inlet located at design point 18. During the 100 year storm event,
runoff not intercepted by the inlet at design point 18 will be intercepted by an inlet in a
sump condition at design point 20.1. The intercepted runoff will continue conveyance
via storm sewer pipe to Detention pond B located on the west edge of the top plateau in
Sub-basin B-8 at design point 21.
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Sub-Basin B-6 contains 2.9 acres located in the east central portion of the site.
Developed runoff for the major and minor storm events will be conveyed via public
roadways to an on grade storm sewer inlet located at design point 19. During the 100
year storm event, runoff not intercepted by the inlet at design point 19 will be intercepted
by an inlet in a sump condition at design point 20.1. The intercepted runoff will continue
conveyance via storm sewer pipe to Detention pond B located on the west edge of the top
plateau in Sub-basin B-8 at design point 21.

Sub-Basin B-7.1 contains 1.6 acres located in the central portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to a
storm sewer inlet in a sump condition located at the end of the eye-brow at design point
20.1. Runoff from Sub basin B-7.1, and upstream sub-basins B-2 through B-7 will be
intercepted for 100 year storm event by the sump inlet at design point 20.1. The
intercepted runoff will continue conveyance via storm sewer pipe to Detention pond B
located on the west edge of the top plateau in Sub-basin B-8 at design point 21.

Sub-Basin B-7.2 contains 0.6 acres located in the central portion of the site. Developed
runoff for the major and minor storm events will be conveyed via public roadways to a
storm sewer inlet in a sump condition located at the end of the eye brow at design point
20.2. Runoff from Sub basin B-7.2, and upstream sub-basins B-2 through B-7.1 will be
intercepted for 100 year storm event by the sump inlet at design point 20. The
intercepted runoff will continue conveyance via storm sewer pipe to Detention pond B
located on the west edge of the top plateau in Sub-basin B-8 at design point 21.

Sub-Basin B-8 contains 8.2 acres located in the west-central portion of the site, being
mostly open space which contains detention pond B. Developed runoft for the major and
minor storm events will be conveyed overland directly to Detention pond B located on
the west edge of the top plateau in Sub-basin B-8 at design point 21. The attenuated
runoff from detention pond B will be conveyed via storm sewer South to the proposed
storm sewer outfall downstream of Proposed Detention Pond C.

Sub-basin C-1.1 consists of 4.2 acres located at the southern portion of the site.

Developed runoff for the major and minor storm events will be conveyed via public
roadways and storm sewer to a storm sewer inlet on grade at design point 22.1. During
the 100 year storm event, runoff not intercepted by the inlet at design point 22.1 will be
intercepted by an inlet in a sump condition at design point 22.6. The intercepted runoff
will be conveyed via storm sewer and tie into the proposed storm sewer in Sub-basin C-2.

Sub-basin C-1.2 consists of 0.5 acres located at the southeastern portion of the site.
Developed runoff for the major and minor storm events will sheet flow to a proposed
diversion swale. The drainage swale will continue conveyance to a type C inlet located at
design point 22.2. The type C inlet will intercept developed runoff for both the major and
minor storm events. The intercepted runoff will continue conveyance via storm sewer
pipe to Detention Pond C.
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Sub-basin C-1.3 consists of 1.2 acres located at the southern portion of the site.

Developed runoff for the major and minor storm events will be conveyed via public
roadways and storm sewer to a storm sewer inlet on grade at design point 22.3. During
the 100 year storm event, runoff not intercepted by the inlet at design point 22.3 will be
intercepted by an inlet in a sump condition at design point 22.7. The intercepted runoff
will be conveyed via storm sewer and tie into the proposed storm sewer in Sub-basin C-2.

Sub-basin C-1.4 consists of 2.4 acres located at the southern portion of the site.

Developed runoff for the major and minor storm events will be conveyed via public
roadways and storm sewer to a storm sewer inlet on grade at design point 22.4. During
the 100 year storm event, runoff not intercepted by the inlet at design point 22.4 will be
intercepted by an inlet in a sump condition at design point 22.6. The intercepted runoff
will be conveyed via storm sewer and tie into the proposed storm sewer in Sub-basin C-2.

Sub-basin C-1.5 consists of 0.9 acres located at the southern portion of the site.

Developed runoff for the major and minor storm events will be conveyed via public
roadways and storm sewer to a storm sewer inlet on grade at design point 22.5. During
the 100 year storm event, runoff not intercepted by the inlet at design point 22.5 will be
intercepted by an inlet in a sump condition at design point 22.7. The intercepted runoff
will be conveyed via storm sewer and tie into the proposed storm sewer in Sub-basin C-2.

Sub-basin C-1.6 consists of 1.6 acres located at the southern portion of the site.
Developed runoff for the major and minor storm events will be conveyed via public
roadways and storm sewer to a storm sewer inlet in a sump condition at the eye brow cul
de sac at design point 22.6. Runoff from Sub basin C-1.6 will be intercepted for 100 year
storm event by the sump inlet at design point 22.6. The intercepted runoff will combine
with runoff from sub-basins C-1.1 and C-1.2, C-1.3 and C-1.4 and continue conveyance
via storm sewer and tie into the proposed storm sewer in Sub-basin C-2.

Sub-basin C-1.7 consists of 0.9 acres located at the southern portion of the site.
Developed runoff for the major and minor storm events will be conveyed via public
roadways and storm sewer to a storm sewer inlet in a sump condition at the eye brow cul
de sac at design point 22.7. Runoff from Sub basin C-1.7 will be intercepted for 100 year
storm event by the sump inlet at design point 22.7. The intercepted runoff will combine
with runoff from sub-basins C-1.1 through C-1.6 and continue conveyance via storm
sewer and tie into the proposed storm sewer in Sub-basin C-2.

Sub-basin C-1.8 consists of 1.0 acres located on the Southern portion of the site.
Developed runoff for the major and minor storm events will sheet flow to a proposed
diversion swale. The drainage swale will continue conveyance to a type C inlet located at
design point 22.8. The type C inlet will intercept developed runoff for both the major and
minor storm events. The intercepted runoff will continue conveyance via storm sewer
pipe to Detention Pond C.
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Sub-basin C-2.1 and Sub-basin C-2.2 consists of 2.7 acres and 3.5 acres respectively,
located at the southern portion of the site. Developed runoff for the major and minor
storm events will be conveyed via public roadways and storm sewer to a storm sewer
inlets in a sump condition at the end of the cul de sac at design point 23.2. Runoff from
Sub basin C-2.1 and C-2.2 will be intercepted for 100 year storm event by the sump inlet
at design point 23. The intercepted runoff will be conveyed via storm sewer pipe to
Detention pond C located on the south edge of the top plateau in Sub-basin C-3 at design
point 24.2.

Sub-basin C-3.1 consists of 0.6 acres located at the southeastern portion of the site.
Developed runoff for the major and minor storm events will sheet flow to a proposed
diversion swale. The drainage swale will continue conveyance to a type C inlet located at
design point 24.1. The type C inlet will intercept developed runoff for both the major and
minor storm events. The intercepted runoff will continue conveyance via storm sewer
pipe to Detention Pond C.

Sub-basin C-3.2 consists of 4.0 acres located at the southwestern portion of the site. Sub-
basin C-3.2 contains the open space and Detention Pond C. Developed runoff for the
major and minor storm events will sheet flow overland to design point 24.2 in Detention
pond C.

Developed runoft for the minor and major storm event from upstream sub basins C-1. C-
2 and C-3 are tributary to the Detention pond C and will be detained for the full spectrum
storm event. The attenuated runoff from detention pond C will be conveyed via storm
sewer south to the Pond B-C storm sewer outfall. The attenuated runoff from detention
pond B will be combine with the attenuated runoff from Detention Pond C and continue
conveyance via storm sewer to the existing tributary to Sellers Gulch at design point 28.
A 15-foot access will be constructed along the storm sewer to the existing tributary to
Sellers Gulch at design point 28.

Sub-basin C-4 contains 4.9 acres located at the south portion of the site. Sub-basin C-4 is
planned to remain as open space which contains a ravine. Runoff for the major and
minor storm events will be conveyed overland within the ravine to the Sellars Gulch
tributary at design point 28.

Sub-basin C-5 contains 13.0 acres located at the southeast portion of the site. Sub-basin
C-5 is planned to remain mostly open space which contains a ravine. Sub-basin C-5.1
contains 0.4 acres of B-Lots, Garden Level and Walkout type lots. Runoff from Subbasin
C-5.1 will sheet flow down the cliff embankment. The amount of runoff from the
perimeter lots will be less than historic flow rate and will have less erosion potential than
historic to the rocky incline. The release rate from detention pond C will be reduced to
account for the undetained runoff from Sub-basin C-5.1. Because no water quality
treatment is provided, a variance is requested for Sub-basin C-5.1. Developed runoff for
the major and minor storm events for Sub-basins C-5.2 and C-5.3 will be conveyed
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overland within the ravine to a minor tributary to Sellars Gulch at design point 28.

3. Storm Sewer Design

For minor storm events, storm sewer inlets are proposed to intercept runoff at locations to
maintain flow depths in the street below back of sidewalk elevations. The 5 year storm event
was analyzed for minor storm depths and storm sewer design. During major storm events, runoff
will be conveyed via public roadways and storm sewer to a sump inlet located at design point
proposed at the low end of each basin. During the 100 year storm event, runoff not intercepted
by inlets upstream during the minor storm events will be intercepted by the inlet in a sump
condition.

4. Storm Sewer Outfall

Four storm sewer outfalls are proposed within Basins A, B, and C to the respective detention
ponds. Basin A-1 and C contain one respective storm sewer outfall, and Basin B contains two
storm sewer outfalls. Developed runoff from Basin A-2 will be conveyed overland to Detention
Pond A-2.

Storm Sewer Outfalls are proposed to convey attenuated runoff along the following courses:

*A storm sewer outfall from Detention pond A-1 is proposed to convey attenuated from Pond A-
1 to the outfall proposed downstream of Detention Pond A-2. The Storm sewer outfall from
Detention Pond A-2 is tributary to the existing 36-inch storm sewer in Gordan Drive.

*A storm sewer outfall if proposed from Detention Pond B to convey attenuated runoff from
Pond B to the storm sewer proposed downstream of Detention Pond C.

*A storm sewer outfall from Detention Pond C is proposed to convey attenuated runoff from
Pond C and attenuated runoff from Detention Pond B to the minor tributary to Sellars Gulch.

5. Conveyance to nearest drainageway
The existing 36 inch outfall in Gordan Drive is tributary to Sellars Gulch. The storm sewer from
Basins B and C daylight directly into the Sellars Gulch tributary.

6. Open Channels
No open channels are proposed as part of this development.

Drainage diversion swales are proposed in Sub-Basins A-1 and A-4.1 to intercept runoff from
upstream offsite basins before reaching proposed platted lots and street right-of=way. The
swales shall have 2 percent cross slopes, sloping toward a concrete trough having capacity to
convey the historic 100 year developed flow from the offsite basins.

Drainage diversion swales are proposed in Sub-basins C-1.2, C-1.8 and C-3.1 to intercept and
convey developed runoff to their respective basin detention ponds before leaving the project site.

Drainage diversion swales are proposed in Sub-Basins A-7.1, A-7.2 and B-1.2 to intercept and
convey developed runoff to their respective basin detention ponds to mitigate potential damage
to downstream lots.

7. Allowable Street Capacities
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The Town of Castle Rock allowable street capacities chart are utilized to verify streets have
capacity for developed flows.

8. Maintenance

The Founders Village Metropolitan District will be responsible for maintenance of each
detention pond and storm sewer appurtenances. The Town of Castle Rock will be responsible
for maintenance of storm sewer within public streets.

9. Offsite Facilities

No offsite facilities are proposed as part of this project.

10. Lot Drainage characteristics

Overlot grading templates , A, B, G and WO, identify the drainage patterns for each lot within
the subdivision. The T lot grading template identifies a combination of the four grading
templates. Plot plats for each individual lots will be required as part of the building permit for
detail grading and to provide positive drainage along each common lot line.

B. Stormwater Storage Facilities

1. Detention Pond Designs

Four onsite detention/water quality ponds “A-17, “A-2”, “B” and “C” will be constructed to
provide water quality, and detention for the Full Spectrum storm event.

2. Pond Outfall Locations

Outlet structures are proposed to be constructed at the base of each pond partially within the
pond embankment. Pond outfalls are proposed to convey the attenuated runoff to receiving
infrastructure and drainage ways downstream.

3. Pond Runoff Conveyance

*A storm sewer outfall from Detention Pond A-1 is proposed to convey attenuated from Pond A-
1 to the proposed storm sewer outfall downstream of Detention Pond A-2, and continue to the
existing 36-inch storm sewer in Gordan Drive.

*A storm sewer outfall from Detention Pond A-2 is proposed to convey attenuated from Pond A-
2 to the existing 36-inch storm sewer in Gordan Drive.

*A storm sewer outfall if proposed from Detention Pond B to convey attenuated runoff from
Pond B to the storm sewer proposed downstream of Detention Pond C.

*A storm sewer outfall from Detention Pond C is proposed to convey attenuated runoff from
Pond C to the Sellars Gulch tributary.

4. Compliance with Water Right exemption

Each detention pond outlet structures were design to attenuate developed runoff for the 100 year
and EURYV storm events.

The combined release rate from Detention Ponds A-1 and A-2 will be 136.5 cfs in accordance
with the Gordan Drive Improvements Project.

The release rate per acre for Detention Ponds A-1 and A-2 are calculated to be:

136.5 cfs / 89.8 Ac. = 1.52 cfs/ac.

26



The MHFD Detention Spreadsheet program Version 4.06 was used calculate pre-development
peak discharge of 38.6 cfs tributary to Detention Pond C.

The release rate per acre for Detention Ponds B and C are calculated to be:

38.6 cfs / 62.5 Ac. = 0.62 cfs/ac.

5. Maintenance

The Founders Village Metropolitan District will be responsible for maintenance of each
detention pond and storm sewer appurtenances. In the event that the detention pond is not
properly maintained, the Town of Castle Rock will have the right to make any repairs as
necessary to keep the pond in good functioning order. The Town of Castle Rock will be
responsible for maintenance of storm sewer within public streets.

C. Water Quality Enhancement Control Measures

1. Structural and Non-structural BMPs

Structural Practices: The outlet structures for Ponds A-1, A-2, B, and C shall have orifice plates
to slow runoff and allow pollutants and sediment to settle. Forebays will be constructed in each
pond to allow larger products to settle before reaching the respective pond outlet structure.

A grass lined drainage swale is proposed upstream of Pond C in Sub-basin C-3 to provide benefit
of pollutant removal.

Non-structural Practices: Upon establishment of surface vegetation, temporary structural erosion
control measures shall then be removed, (except for sedimentation ponds), whereby non-
structural methodology shall be practiced. The grading improvements generally direct runoft to
central points of site release within in each basin thereby permitting point source methods of
pollution abatement management practices. Trash shall pick-up, snow removal, and landscape
maintenance shall be monitored and enforced by the Homeowners association. The Founders
Vista Metropolitan District will be responsible for snow removal and common area landscape
maintenance. Pet waste bags and garbage cans will be placed at the entrance to common open
space areas. The Town of Castle Rock may enforce ordinances as required and offer public
education for clean water efforts.

2. Conveyance pathway to nearest drainageway

Three onsite detention ponds for Basins A-1, A-2, B and C to attenuate developed runoff for the
Full Spectrum storm events. Detention pond A is located at the base of the ravine in sub basin
A-4. Access will be available to detention pond through Memmen’s 2™ Addition to Castle Rock
to allow maintenance and repair as required. Ponds B and C will have access through the
proposed open space amenity.

3. Maintenance

The Founders Village Metropolitan District will be responsible for maintenance of each
detention pond and storm sewer appurtenances. In the event that the detention pond is not
properly maintained, the Town of Castle Rock will have the right to make any repairs as
necessary to keep the pond in good functioning order. The Town of Castle Rock will be
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responsible for maintenance of storm sewer within public streets.

E. Geotechnical Investigation and Sub-surface Collection System Design
1. Geotechnical Investigation Results
Geotechnical investigations have not been completed for the project site.

2. Sub-surface collection
Perforated pipe interceptors are proposed along the proposed street sidewalks of the downstream
lots where lot to lot drainage exists and upstream open space runoff is diverted around lots.

F. Operation and Maintenance
N/A

1. Responsible Party

2. Maintenance Requirements
3. Inspections

G. Additional Permitting Requirements

1. Section 404 of the Clean Water Act

A storm water discharge permit will be acquired from the Colorado Department of Health prior
to any construction activity.

2. The Endangered Species Act
No endangered species have been noted to exist on this site.

3. Other

N/A

H. General

1. Tables, figures, charts, drawings

As contained in the appendix of this report.

VI Conclusions

a. Compliance with Standards

The drainage facilities for Founders Vista were designed in accordance with the Town of Castle
Rock Storm Drainage Design and Technical Criteria Manual and the Urban Drainage Criteria
Manual (USDCM, 2018).

1. Town of Castle Rock

2. Master Plans

N/A

3. Cherry Creek Reservoir CR No. 72
N/A

4. Chatfield Reservoir CR No. 73
N/A

B. Variances
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One variance is requested to allow developed runoff from Sub-basins C-5.1 (0.4 acres) and D-1.1
(0.6 acres), which total 1.0 acres, to be conveyed offsite downstream without providing water
quality treatment or capture volume.

1. Provisions

N/A

2. Justification

N/A

C. Drainage Concept

1. Discuss overall effectiveness

This final drainage report presents design to intercept developed runoff allowing streets to
function within acceptable parameters. Detention and water quality is provided to mitigate
potential damage from occurring downstream.

VII. References

VIII

A. Hydraulic Computations

1. Runoff Coefficients and times of concentration were determined using the UD Rational spread
sheet version 2.0

2. Land Use assumptions for offsite areas.

Land uses for adjoining properties were determined from Douglas County aerial maps and the
Douglas County Assessor information contained on their website.

3. CUHP information N/A

4. SWMM information N/A

5. The rational method for determining flows was used.

6. Rainfall information was obtained from the UD Rational spread sheet version 2.0

7. CUHP information N/A

8. The UD Detention spreadsheet was utilized for design of the detention pond volume which
calculated pond hydrographs.

9. A connectivity diagram was not prepared for this report. The Drainage Plan depicts each
drainage basin with design points and detention ponds proposed as part of this project.
Additional hydraulic calculations will be provided in the Phase III Drainage Report.

B. Hydraulic Computations

1. Culvert capacities N/A

2. Storm Sewer capacities and hydraulic grade line computations are summarized in the appendix
of this report. Civil 3-D storm Sewers release 2020 was utilized for hydraulic grade line
computations.

3. Street capacities were using the proposed slope shown in the roadway plan and profiles and
the Town of Castle Rock Street Capacity Chart.

4. The UD-Inlet spreadsheet Version 4.05 was utilized for determination of Inlet capacities and
interception calculations.

5. Open channel N/A. Swale capacities were analyzed using the Civil 3-D Hydro-flow software.

6. Low flow and trickle pans are proposed within each of the three proposed detention ponds to
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mitigate potential from erosion from occurring in the respective pond bases.

7. USD Volumes 1 and 2 were used for Stabilization and grade control design.

8. No open channel water surface profiles were analyzed as part of this report.

9. The UD Detention spreadsheet was utilized for design of the detention pond volume and outlet
structure.

C. Water Quality
Water quality is provided in each of the three proposed detention ponds

D. Referenced Information

N/A

2. Offsite Runoff conveyance

Five offsite sub-basins are identified on the Preliminary Drainage Plan, Sub=basins O-1,
0-2, 0-3, O-4 and O-5. Runoff from sub-basin O-2 will sheet flow to Sub-basin A-1.
Runoff from sub-basins A-1 and O-2 will be intercepted by a drainage swale located at
the base of the slope in Sub-basin A-1 and continue conveyance via drainage swale to the
ravine in Sub-basin 9 and to Detention Pond A. Runoff from Sub-basins O-4 and O-5
will sheet flow to a drainage swale located in Sub-basin A-4.1. Runoff from Sub-basins
A-4.1, O-4 and O-5 will be conveyed via drainage swale to a type C inlet in Sub-basin A-
4.1, and continue conveyance via storm sewer to Pond A.

Runoff from offsite Sub-basins O-1A and O-1B will be conveyed along their historic
course through Basin A-9 to Detention Pond A.

Runoff from offsite Sub-basin O-3 will be conveyed along its historic course through
Basin C-5.3 to the existing Sellars Gulch tributary.

3. Drainage Criteria

General: Except where specified elsewhere in this report, the procedures, criteria and
standards as set forth in the "Urban Storm Drainage Criteria Manual," (USD), and the
"The Town of Castle Rock Storm Drainage Design and Technical Criteria Manual " are
utilized to determine the adequacy of this storm Drainage Plan. Technical data used by
Town of Castle Rock, as it applies to this analysis.

Hydrologic Criteria: Since the Basin study area is less than 90 acres, an analysis and
determination of the amounts of flows at various predetermined design points have been
made using the "Rational Method". The runoff analysis is based on the proposed land
use and topographic features of the project area. The average land slopes are used for
computing runoff. The drainage facilities are designed such that increased flows and
velocities will not cause erosion damage.

Table 6-1
1-HOUR POINT RAINFALL VALUES FOR
THE TOWN OF CASTLE ROCK (INCHES)

30



2-YR 5-YR 10-YR 50-YR 100-YR
1.06 1.43 1.66 2.26 2.60

The one-hour rainfall depths are the basis of the Towns intensity-duration rainfall curves
used for the Runoff flow rate calculations herein.

31



Design Storm Frequencies: The initial and the major design storm runoff drainage has
been analyzed in this report. The initial design storm drainage system, based on a 5-year
storm return frequency is evaluated to provide protection against regularly recurring
damage, reduce asphalt paving maintenance costs, provide an orderly drainage system
and offer convenience to the customers, general public and employees. The major design
storm drainage system, based on a 100-year storm frequency, is defined as "not to cause
major property damage or loss of life from major storm runoff."

Time of Concentration: The time of concentration (when maximum discharge of the
drainage area is reached) is the time required for runoff from the most remote point of the
drainage area to arrive at the design point. The "most remote point" is that point from
which the time of flow to the design point is the greatest and not necessarily the greatest
linear distance.

Detention : Four onsite detention/water quality ponds “A-17, “A-2, “B” and “C” will be
constructed to provide water quality, and detention for the Full Spectrum storm event.
The UD Detention Spreadsheet program Version 4.06 is used to determine required
detention volume.

Developed runoff from Type B, Walk Out and Garden lots proposed along the
downstream perimeter of Sub-basins C-5.1 will sheet flow down the cliff embankment
undetained. The amount of runoff from the perimeter lots will be less than historic flow
rate and will have less erosion potential than historic to the rocky incline. Release rates
for detention ponds B and C may be reduced to compensate for the undetained flow. Due
to the nature of the steep terrain, having slopes ranging from 25 to 35 percent, it is not
feasible to construct water quality ponds to meet requirements for water quality.

4. Anticipated Conveyance Problems

5. Ownership and Maintenance

The Four detention ponds proposed in Basins A-1, A-2, B and C will be owned and
maintained by the Founders Village Metropolitan District or HOA. Historic Basin D,
proposed Detention ponds B and C, and surrounding open space are planned to be Park
land use open to the public and Town as required for access.

B. Proposed Stormwater Storage Facilities

1. Detention

The Preliminary Drainage Plan depicts four onsite detention ponds “A-17, “A-2”, “B”
and “C” which will attenuate developed runoff for the Full Spectrum storm
events. The UD Detention Spreadsheet program Version 4.06 is used to
determine required detention and WQCV volume. The Urban Drainage Criteria
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Manual is used to determine water quality volume and design of water quality
release structures.

2. Outlet Structure Design

Dual Chamber Outlet structures are proposed to attenuate developed runoft for the Full
Spectrum storm events. The outer wall entrance will orifices to attenuate developed
runoff for the EURV storm event and water quality. Runoff in excess of the 100-year
storm event will spill through the top of the second chamber into the second chamber
before being released downstream. In the event that the outlet structure plugs, or does
not function as intended, an overflow weir will be constructed in the detention pond
embankment to continue conveyance downstream along its respective historic course

3. Anticipated Storage Problems and Maintenance
It will be the responsibility of the Founders Village Metropolitan District to visually
inspect the condition of the drainage facilities after any major storm event which may
have sufficient force to result in sediment deposits or erosion to landscape drainage ways.
If erosion or damage occurs frequently, the metropolitan district may attempt to stabilize
the soil with additional riprap, or consult with an engineer to rectify the problem.

VI.  WATER QUALITY ENHANCEMENT
1. Reducing Runoff Volume

Basin D and the Detention ponds and surrounding open space within sub-basins B-3 and C-3 are
planned to be Park land use open to the public. Natural vegetation and topography will be
utilized with moderate grading and compaction improvements to allow higher infiltration while
providing a natural environment for public enjoyment.

Soft trail material will be used for the pedestrian paths around the open space are to maintain
near zero percent impervious.

2. Providing Water Quality and Flood Control
The Urban Drainage Criteria Manual is used to determine water quality volume and
design of water quality release structures. Both ponds will have 4:1 side slopes with flat
bottom configuration to optimize settlement and infiltration. The urban EURV and
WQCYV provided in detention ponds A, B and C will drain within a 40-hour time frame to
allow optimum time for pollutants and sediments to settle within the respective ponds
before continuing conveyance downstream.

3. Stream Stabilization Techniques
Energy dissipator may be necessary to be constructed prior to exiting the property
downstream to reduce runoff velocity and disperse flows. Storm sewer from detention
ponds B and C are proposed to daylight at the base of the steeper slopes. Rip Rap lined
Stilling Basins will be constructed to reduce flow velocity and disperse concentrated flow
exiting the pipe before continuing conveyance downstream.
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4. Undertaking source control

VIIL.

VIII.

IX.

Potential pollutant material brought onsite would be fuel for earth moving and
trenching equipment, as well as daily vehicle refueling. The detention pond shall
be utilized to contain fuel spillage. The Fire Protection District is equipped for
spill cleanup. Any contaminated materials shall be properly disposed of.

Other potential pollutant material includes concrete wash water. This shall be
done in areas designed by the developer's construction manager and protected
from runoff and, after hydration, buried in designated construction zones.

Building materials are expensive and shall be protected by storage outside of
runoff areas. This shall be performed by the materials owner to protect the
inherent value and no additional measures will be taken.

Waste building materials shall be collected by a reputable waste management
company and transported to a legal waste disposal facility. Site inspections shall
be performed by the owner/representative weekly to assure onsite collection. No
dedicated concrete or asphalt batch plants are proposed on the site.

Variance from Criteria :

A variance from providing WQCYV is requested for 0.4 acres of Sub-basin C-5.1. Surface
runoff from the rear half of B-Lots, Garden Level and Walkout type lots proposed along
the edge of sub-basin C-5.1 will sheet flow down their respective cliff embankment
undetained and untreated for water quality. It is not feasible to provide a pond with
maintenance access for water quality in this region due to the steep terrain. The release
rate for Detention Pond B and C will be reduced to compensate for the developed runoff
for the 1.0 acre area allowed to sheet flow down the respective ravines. The amount of
runoff from the perimeter lots will be less than historic flow rate and will have less
erosion potential than historic to the rocky incline.

FLOODPLAIN MODIFICATIONS

N/A

MASTER PLAN RECOMMENDATIONS

N/A

POTENTIAL PERMITING REQUIREMENTS

N/A
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Hydrologic Soil Group

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

BuD2 Bresser and Truckton B 01 0.0%
soils, 3 to 12 percent
slopes, eroded

FoD Fondis clay loam,3t0 9 |C 604 32.1%
percent slopes

Fu Fondis-Kutch C 504 26.8%
association

Sv Stony steep land D 770 41.0%

Totals for Area of Interest 187.9 100.0%
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Chapter 7. Street Drainage

FIGURE 7-1, TOWN OF CASTLE ROCK STREET CAPACITY CHART
LOCAL TYPE | AND TYPE Il (SINGLE FAMILY)

Typical Cross Section
38' FLOWLINE TO FLOWLINE

[ —
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Minor Storm Street Capacity Chart'**
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" The Town of Castle Rock standard street section parameters must apply to use these charts. For non-standard sections, the
street capacity shall be calculated using the UDFCD spreadsheets (see Section 7.5). The capacity shown is based on ' the street
section.

2 The maximum spread width is imited by the curb height based on no curb overtopping allowable during a minor storm.

* Calculations for the 12-inch depth curve assume a vertical wall behind the top of curb. For the gutter-full depth case, the Minor
Storm Capacity Chart may be used.

4 The capacity shown assumes gutter-full depth of 4,9" to the back of the attached sidewalk. If a 4" curd without an attached
sidewalk is used, the street capacity shall be calculated using the UDFCD spreadsheets.

Town of Castle Rock Storm Drainage Design and Technical Criteria Manual Page 7-9
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Chapter 6. Hydrology

FIGURE 6-1
RAINFALL INTENSITY-DURATION CURVE
TOWN OF CASTLE ROCK
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Runoff Coefficient, C Overland (Initial) Flow Time
Subcatchment | Area Hy::ﬁgic Per.cent Overland Elel\:lastion Ele?/iastion Overland Overla.nd

Name (ac) Soil Group Imperviousness| 24r | Syr | 104r | 25yr | 504r | 100yr | 500-yr |Flow Length (ﬁ) ) Flow Slope | Flow Tlme

Lift (Optional) | (Optional) Si () b (min)
A 390 D 20 001 | 005 | 015 | 033 | 040 | 049 | 059 0.0 000 4.76
05 430 c 20 001 | 005 | 015 | 033 | 040 | 049 | 059 2000 0,050 498
04 190 c 20 001 | 005 | 015 | 033 | 040 | 049 | 059 20.00 0,050 498
A25 170 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 %000 0,030 6.87
23 370 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 5.0 0,030 2.80
A2 120 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 15.00 0.200 1.50
422 3.0 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 65.00 0,050 493
A4 110 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 100.00 0,030 1.4
A3 5.40 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 1500 0,020 555
A4 140 c 20 001 | 005 | 015 | 033 | 040 | 049 | 059 2000 0,050 498
42 250 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 10250 0,030 7.33
A5 470 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 2 00 0,030 362
02 440 D 20 001 | 005 | 015 | 033 | 040 | 049 | 059 7500 5,900 2.00

A7273 450 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 5500 0,030 4.85
AT4 040 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 15.00 0,030 2.80
A8 460 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 105.00 0,020 8.48
482 020 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 105.00 0,030 742
A9 140 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 5,00 0,030 5.37
Ad3 400 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 10250 0,030 7.33
ATS 200 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 150 0,030 4.85
AT 0.9 c 600 047 | 052 | 057 | 066 | 069 | 073 | 078 60.00 0,030 5.61
o2 04aos | 70
01 1200 D 20 001 | 005 | 015 | 033 | 040 | 049 | 059 65.00 0120 6.72
0B 510 D 20 001 | 005 | 015 | 033 | 040 | 049 | 059 %000 0,100 8.40
A2 1540 c 50 003 | 008 | 017 | 035 | 042 | 050 | 0.60 15.00 0,030 4.98
Tc BASIN A
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Subcatchment | Channelized UIS_ D/S_ Channelized NRCS Channelized Channelized .
Name Flow Length Elevation Elevation Flow Slope | Conveyance Flov»{ Flow Time Compllxted Reglolnal Selec.ted
L, () () (fy S(f) | Factork | 'eOY |y imin) [ M) | tmin) | t(min)
(Optional) | (Optional) V; (ft/sec)
A 102000 | 661000 | 6579.00 0.030 15 262 6.50 1126 36.17 1.6
05 30000 | 665400 | 6618.00 0.120 20 6.93 0.72 5.70 2722 10.00
04 300.00 0.120 15 5.20 096 5.4 2722 10.00
A25 65000 | 657300 | 6547.00 0.040 20 400 271 8.57 18.91 8.57
A23 150000 | 664900 | 6573.00 0.051 20 450 5.55 8.6 218 8.36
A2 150000 | 664900 | 6573.00 0.051 20 450 5.55 7.05 2218 7.05
A22 67500 | 657800 | 6556.00 0033 20 361 312 8.05 19.38 8.05
A24 61300 | 657300 | 6547.00 0.042 20 412 248 3.72 18.65 5.72
A3 173000 | 662100 | 6557.00 0037 20 385 7.50 13.05 2%.42 13.05
Ad 67000 | 6637.00 | 6599.00 0.057 15 3.57 313 810 30.71 10.00
A42 77000 | 662000 | 6595.00 0032 20 3.60 3.56 10.89 19.89 10.89
A5 1380.00 | 660000 | 6538.00 0.045 20 424 5.43 2.04 204 3.04
02 14000 | 664500 | 6640.00 0036 15 283 0.82 282 26.99 10.00
AT273 | 140000 | 659200 | 6535.00 0.041 20 404 5.78 10.64 2245 10.64
AT 24000 | 654600 | 6535.00 0.046 20 428 093 3.4 16.87 500
A8 1800.00 | 659940 | 6535.00 0036 20 378 793 1641 2%.92 16.41
AS2 76000 | 655400 | 6525.00 0.038 20 391 324 10.66 19.53 10.66
AS 4000 | 653000 | 6517.00 0.030 20 3.44 213 7.0 18.25 7.%0
Ad3 111500 | 659600 | 6554.00 0.038 20 388 479 1211 2130 1211
ATS 33000 | 653600 | 6525.00 0033 20 365 151 6.36 17.53 6.36
AT 54000 | 6586.00 | 6570.00 0.030 20 3.44 261 822 18.80 822
é;T: 4‘%1_*5 530.00 22200 15 7068 0.12
0-1A 120000 | 663600 | 6494.00 0.110 15 498 432 .04 3064 11.04
048 46300 | 664400 | 6574.00 0.151 15 5.63 132 3,72 27.80 10.00
A92 100000 | 655600 | 6428.00 0.128 15 537 311 809 2995 10.00
Tc Basin A
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Runoff Coefficient, C

Overland (Initial) Flow Time

Subcatchment | Area Hy::)?t)sgic Pel:cent Overland Elel\igstion Eleelastion Overland Overla'nd
Name (ac) Soil Group Imperviousness|  2-yr 5yr 10-yr 25yr 50-yr 100-yr | 500-yr |Flow Length ) ) Flow Slope | Flow Tlme
Li (ft) (Optional) | (optionary | St (¥R t (min)
B4 1.80 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 25.00 0.030 3.62
B-1.2 0.90 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 100.00 0.030 7.24
B-2 1.00 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 15.00 0.020 3.20
B-3.1 1.40 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 40.00 0.030 4.58
B-3.2 5.90 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 20.00 0.020 3.70
B-3.4 0.60 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 15.00 0.020 3.20
B-3.3 5.70 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 175.00 0.030 9.57
B-3.5 0.40 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 15.00 0.020 3.20
B4 3.50 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 60.00 0.020 6.41
B-3, B4 17.50 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 85.00 0.020 7.63
B-5 4.50 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 60.00 0.020 6.41
B-3,8-4,8-5 22.00 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 85.00 0.020 7.63
B-6 2.90 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 60.00 0.020 6.41
B-3TO B-6 24.90 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 85.00 0.020 7.63
B-7.1 1.60 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 60.00 0.020 6.41
B7.2 0.60 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 60.00 0.020 6.41
B-8 8.20 c 6.7 0.04 0.09 0.18 0.36 0.43 0.51 0.61 60.00 0.020 11.24
c-1.1 4.20 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 120.00 0.030 7.93
c13 1.20 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 45.00 0.030 4.85
c1.2 0.50 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 60.00 0.050 4.74
c-14 2.40 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 160.00 0.050 7.73
c-2.1 2.70 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 100.00 0.030 7.24
C-2.2 3.50 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 100.00 0.030 7.24
c-3.1 0.60 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 55.00 0.050 4.53
c-3.2 4.00 c 13.0 0.08 0.14 0.23 0.39 0.46 0.54 0.63 60.00 0.030 9.33
C-4 4.90 D 17.0 0.11 0.17 0.26 0.41 0.48 0.55 0.64 60.00 0.030 9.02
c1T0C3 23.50 c 38.9 0.29 0.35 0.42 0.54 0.59 0.64 0.71 45.00
c15 0.90 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 60.00 0.030 5.61
o6 60 c 0.0 047 | 052 | 05/ | 066 | 069 | 073 | 078 25,00 0,030 3.62
o7 258 s e 0.47 0.52 0.57 0.66 0.69 0.73 0.78 BaI00 oS0 4.53
c-1.8 1.00 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 43.00 0.030 4.75
c-5.1 0.40 c 60.0 0.47 0.52 0.57 0.66 0.69 0.73 0.78 45.00 0.030 4.85
C-5.2 2.30 c 20 0.01 0.05 0.15 0.33 0.40 0.49 0.59 30.00 0.033 6.99
Cc53 10.30 c 20 0.01 0.05 0.15 0.33 0.40 0.49 0.59 90.00 0.050 10.56
0-3 30.80 D 20 0.01 0.05 0.15 0.33 0.40 0.49 0.59 45.00 0.030 8.84
c 03 72.20 c 14.0 0.09 0.15 0.23 0.40 0.46 0.54 0.63 45.00 0.030 8.01

Tc BASINB,C& D
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u/is

D/s

Channelized

Channelized . N Channelized NRCS Channelized .
Subcatchment | [ Flow Length Elevation Elevation Flow Slope | Conveyance VF:OM{ Flow Time Complljted Reglo.nal Selec.ted
Name Lo () (ft) (ft) S, (ftft) Factor K elocity t (min) t. (min) t. (min) t. (min)
t (Optional) (Optional) t V; (ft/sec)
400.00 0.040 20 4.00 1.67 5.2 17.72 5.29
B-1.1
425.00 0.040 20 4.00 1.77 9.01 17.84 9.01
B-1.2
1200.00 6600.00 6553.00 0.039 15 2.97 6.74 9.94 21.61 9.94
B2
500.00 6638.00 6612.00 0.052 20 4.56 1.83 640 17.90 640
B-3.1
825.00 6649.00 6607.00 0.051 20 4.51 3.05 675 19.30 6.75
B-3.2
1250.00 6644.00 6610.00 0.027 20 3.30 6.32 9.52 23.06 9.52
B-3.4
1100.00 6640.00 6602.00 0.035 15 2.79 6.58 16.15 21.47 16.15
B-3.3
e 1100.00 6640.00 6602.00 0.035 20 3.72 4.93 8.14 21.47 8.14
- 550.00 6613.00 6591.00 0.040 20 4.00 2.29 870 18.43 8.70
p— 1950.00 6641.00 6591.00 0.026 20 3.20 10.15 17.78 27.46 17.78
e 650.00 6601.00 6578.00 0.035 20 3.76 2.88 929 19.11 9.29
Sabans 2200.00 6641.00 6578.00 0.029 20 3.38 10.83 18.46 28.25 18.46
oo 715.00 6590.00 6565.00 0.035 20 3.74 3.19 9.59 19.46 9.59
SaToBe 2450.00 6641.00 6565.00 0.031 20 3.52 11.59 19.22 29.12 19.22
Py 535.00 6574.00 6558.00 0.030 20 3.46 2.58 8.99 18.76 8.99
s 535.00 6574.00 6558.00 0.030 20 3.46 2.58 8.99 18.76 8.99
oe 520.00 6545.00 6515.00 0.058 20 4.80 1.80 13.05 28.49 13.05
s 1000.00 6604.00 6563.00 0.041 20 4.05 412 12.04 20.53 12.04
o1s 1200.00 6608.00 6563.00 0.038 20 3.87 5.16 10.02 21.74 10.02
oo 325.00 0.010 20 2.00 2.71 7.44 18.91 7.44
ca 450.00 6589.50 6566.70 0.051 20 4.50 1.67 9.40 17.71 940
czn 650.00 6557.50 6533.00 0.038 20 3.88 2.79 10.03 19.01 10.03
e 1000.00 6563.00 6519.00 0.044 20 4.20 3.97 1121 20.37 .21
20 400.00 6539.00 6515.00 0.060 15 3.67 1.81 6.35 17.36 6.35
e 880.00 6555.00 6505.00 0.057 20 477 3.08 12.41 29.48 12.41
-~ 710.00 6540.00 6440.00 0.141 15 5.63 2.10 11.12 25.88 11.12
e 2360.00 6606.00 6440.00 0.070 20 5.30 7.42 29.65
A5 450.00 6589.50 6566.70 0.051 20 4.50 1.67 .27 17.71 .27
T 425.00 6568.00 6554.00 0.033 20 3.63 1.95 5.57 18.04 5.57
5.92 5.92
o4 250.00 6552.00 6542.00 0.040 15 3.00 1.39 17.00
c18 300.00 6556.00 6542.00 0.047 20 4.32 1.16 590 17.13 5.90
C5.1 55.00 0.050 20 4.47 0.20 5.06 16.04 5.06
c5.2 300.00 6591.00 6545.00 0.153 15 5.87 0.85 7.84 27.04 10.00
cs5.3 1000.00 6579.00 6433.00 0.146 15 5.73 2.91 13.47 30.36 1347
0-3 2300.00 6640.00 6440.00 0.087 20 5.90 6.50 15.34 39.67 15.34
c 03 2360.00 6606.00 6440.00 0.070 20 5.30 7.42 15.43 37.15 1543

Tc BASIN B, C &D
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FOUNDERS VISTA CASTLEROCK 5 YEAR STORM
FILING 1 DATE 2/15/25 JOB FOUNDERS
BASINA FLOW IN STREET _|PIPE FLOW TRAVEL TIME
]
DESIGN AREA . a |sum| a SUM LENGTH|SLOPE|VEL.
bont| BN 7G| © |mxc| Te (m;hr o me lem | P Laxe |2 | Fa o s | ™ REMARKS
1A 0-1A 12 |0.04|048| 11.0 | 3.70| 1.8
1B 0-18 51 |0.04| 02| 100 |385| 0.8 | 0.20
2A 0-2 44 |004 018 100 | 39 | 07 [018| WL
28 At 39 |004]|0.16| 113 | 37 | 0.6 | 0.13| 0.3 WL
TYPEC
B | A1,02 | 83 0.33| 165 | 3.1 | 1.0 oal 10 NLET A8.3
3A 04 19 |004|0.08| 10.0 385 0.3 [0.08|
3B 0-5 43 |004]047| 100 [385| 0.7 | 0.47| swol 12l 6ol 07
4 A4.1 14 [004]006 100 |385| 0.2 | 0.06|
A41, 04, TYPE C
4 0-5 7.6 0.3 | 1.0 371 14 0.304] 12 INLET A1
INCET A3
5 A3 54 [052(281( 131 |34 | 95|122] 1m0l 54 QBNToE4
6.1 A4.2 25 |052] 1.3 109 | 3.7 | 4.8 | 0.40 33 INLET A-4.2
1.4 0.90 Q5int=3.3 CFS
04,05,
6.1 | aat aaal| 10 16117 |365| 5.9 | 040 | o
NCETAZ3
6.2 A43 | 40 |052|208| 121 |36 | 7.5 (370 . 100l 58 QBint=5.8 OFS
04,05,
62 | % aa | 108 65169 [305|19.8| 179 | a0l 143
INLET A2.4
7.1 A23 | 37 |052|192| 82 | 41| 7.9 |0.97| 40 0os| 30 | 80 [005| | ORI
INCET A2
7.2 A-2.1 13 |052|068| 7.1 | 44 | 3.0 |022]| 10 o4s| 20 OBn2.0 CFS
INLETA2.2
7.3 A-2.2 30 |052]|156| 81 | 42| 6.6 |1.78| 7.5 g0l 38 OBint=3 5
0.88 | 4.2 | 97
NCETAZ3
74 |A21,A22| 43 22| 81|42 9408837 osr| 24 QBint=2 4
031 13 Jeal 121
INLET A2.3A
7.5 A24 | 11 |os52|057| 81 | 42| 24 osol 24 ST
54 28 0071 5 338 142
INLETAZ5
7.6 A25 | 17 [052(250| 84 [4.15(10.4|526 | a1l 64 Q5INT=64 CFS
A-2.3,A25,
76 | A3A404, | 249 10.9| 18.2 | 3.05|33.3 | 3.16
o5 9.65 1018 310 250 0.046| 4.3 1.0[Tt7.4-105
NLETAS
8 A5 47 |052(244| 90| 4 | 9.8 |0.00]| 00 s 98 OBint=9 8 CFS
A-2.3,A25,
105 | A3TOAS, | 29.6 13.4| 19.2 | 2.95| 30.4 | 3.16 37.2 INLET A-6
0-4,0-5 9.34 12.62 Q5int=2.4 CFS
Q-5 SUMMARY
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|
DESIGN AREA . Q | SUM Q SUM LENGTH|SLOPE|VEL.
bonr| BN |“ag | © el Te (m;hr oo | mc | o] P | axe |2 T ey s | ™ REMARKS
INLET A7 4
10.1 a74 | 04 |052[021| 64 | 46| 1.0 |337]155 0.98 | 45 A
A23AZS,
105 | A3TOAS, | 30.0 13.6| 22.9 | 2.6 | 35.3] 239 | 6.2 13.60| 35.4
A-74,0-4,0-5
CINLET A7 1
102 | A7 0.9 |0.52|047| 108 | 3.75] 1.8 047 | 18 a1 b s
AT, A,
10.2 o 9.2 080 | 30
CINLETA7.2
103 | a72 | 05 |052[0.26| 50 |4.85| 1.3 026 | 13 pemaliitod
INLET A7.3
104 | a73 | 40 |052]208] 108 |3.75] 7.8 | 1.07 | 4.0 101| 38 e oFs
AT, AT2,
104 | A73A1, | 137 0.05| 02 207 | 78
02
INLET A8 1
1.1 A8 46 |052|239| 164 | 32| 7.7 [ 1.17| 38 ool 30 | 40| 3| Ll o ilQemess oFs
AT AT,
a-7.3A8.1, 10.5
A1, 02 3.29
INLET A7 5
105 | a75 | 20 |052]1.04] 64 | 46| 48 |349]| 16 349 | 16.0 o oFs
A-2.3,A-25,
105 | A-3TOAT7. | 374 17.2| 229 | 2.6 | 44.6| 0.00| 0 2038| 53.0
0-4,0-5
INLET A8 2
12| as2 | 02 |052]|01]|107|375| 0.4 165/ 43 165 | 43 e 5 oFS
A-1 TOAS,
112 | o) O | 859 28| 229 | 26 | 59.2] 0.00| 0 203| 573
13 | A91 14 [004|0.06| 7.5 | 43| 0.2 0.06 | 02 2'51TENT'ONPOND
ATTOADT,
13 | ooy | 573 238|229 | 26 | 50.4 2209| 574 | 1160 | 25 | 13 [ 15 oo
2 A92 | 154 [0.04[0.62| 10 |3.85| 2.4
2 O1-A [ 120 [0.04[048] 11 [ 37| 1.8
12 018 | 54 |0.04]02] 10 |385] 0.8
12 | ao201 | 325 13| 14133 | a3 DET POND A2
A0-1,0-2
121 | "Oos | 808 241|229 | 26 | 627 DET POND A2
BASINB, C & D FLOW IN STREET _|PIPE FLOW TRAVEL TIME
INLET B-1.1-SUMP
13 B41 | 18 |052[0.04| 53 |470| 4.4 0.0 oosel 440 oot
13 B-12 | 09 [052]047| 9.0 |4.05| 1.9 0.0 INLET B-1.2-TYPE
0.468| 1.90 C Q5INT=2.1
15 B-2 10 |052|052| 9.9 | 39| 2.0 | 0.99 _
2.0 Trib to Inlet B-7.2
INLET B-3A -
6.1 | B31 | 14 |052(073| 64 | 45|33 02| g0l 220 Q5NT=2.2
INLET B-38
162 | B32 |59 |052(307| 68 |45 |37 [172] B QN b CFS
INLET B-3C
16.3 |B-31,B32| 7.3 38| 68 |45|169] 196 | . osol  as0 e oFS

Q-5 SUMMARY
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FOUNDERS VISTA CASTLEROCK 5 YEAR STORM
FILING 1 DATE 7/05/24 JOB FOUNDERS
BASIN B,C&D FLOW IN STREET [PIPE FLOW TRAVEL TIME
I
DESIGN AREA ) Q |sum| a SUM LENGTH|SLOPE|VEL.
POINT BASIN (AC) C |AxC| Tc (|n;hr (cfs) | Axc | (cfs) CAP AxC Q (cfs) () ) | (fos) Tt REMARKS
INLET B-3D
16.4 B-3.3 57 |052|296| 162 | 3.1 [ 9.2 | 148 | 148 a6 Q5INT=4.6 CFS
3441 107 2.47 7.7
16.5 B-3.4 06 |052[031| 81 | 41| 1.3 ]|3.75 INLET B-3F
11.6 2.12 4.1 Q5INT=4.1
B-3.1, B-3.2,
18-85 1533 B3.4| 13 v1|1e2]31 (2191163 54 4.59 14.2
INLET B-3G
16.6 B-3.5 04 |o052|0.21| 81 | 4.1 0.9 015 06 Q5INT=0.6 CFS
163 CARRY TRIB TO
) 4.74 14.7 DP 15
INLET B4
17 B-4 35 |052(1.82| 87 |41 |75 (345 123 - Q5INT=3.8
17 B-3,B4 | 175 89| 174 | 31 |27.6 | 223 | 6.9 5.06 18.5 330 49| 45 12
18 B-5 45 (052]2.34 93 | 40| 9.4 | 457 4.5 INLET B-5
: : : : - - : 13.2 1.55 : Q5int=4.5CFS
18 |B-3,B-4, B-5| 22.0 | 0.52|11.2| 18.6 [ 2.90 | 32.6 | 3.01 | 752 o8 s30] a9l asl 12
INLET B-6
19 B-6 29 |0.52]1.51] 9.6 | 4.0 | 6.0 [4.52] ;4 2.11 6.0 Q5int=6.0CFS
19 | B3TOB®6 | 24.9 |052|12.9] 19.8 | 2.85| 36.9 | 2.42 | 6.9 9.62 27.4] 210 2.7 34 11
INLET B-7.1
20.1 B-7.1 1.6 |0.52(0.83| 9.0 [4.05| 3.4 |325| . 200 62 Q5INT=6.2
20.1 |B-3TOB-7.1| 26.5 | 0.52|13.8| 20.9 | 275[37.9{ 0.00 | 10.78] 297
INLET B-7.2
20.2 B-7.2 0.6 [0.52|0.31| 9.0 [4.05[ 1.3 | 0.31 13 o031 13 Q5INT=4 1
202 | B2 TO B-7 | 28.1 14.6| 20.9 | 2.75| 40.2 0 11.09] 30.5
21 B-8 8.2 [0.09[0.74| 13.0 | 3.45| 2.5
21 B 39.0 1.99| 216 | 2.7 | 5.4 POND B
221 C11 42 |052[2.18] 120 | 36 | 7.9 | 1.02 | 3.66 117 | 4.2 250 3.2 3.5 1.2[INLET C1.1
INLET C-1.2
222 c-1.2 05 |052|0.26| 7.4 [435( 1.1 0.26 1.1 PE G
223 C1.3 12 |052[062] 7.4 [4.35] 2.7 | 0.33 | 1.41 0.30 1.3 INLET C-1.3
22.4 CcC1.4 2.4 |[052[1.25] 9.4 [4.00[ 5.0 [0.72 [ 2.89 053 | 21 INLET C-1.4
225 C-15 09 |052|0.47| 56 |4.70| 2.2 [0.79 [ 2.54 0.41 1.3 INLET C-1.5
225 C'1'§;1C;‘3’ 2.6 1.4 132|320 43 | 039|143 149 | 4.8
22.6 c-1.6 1.6 |0.52|0.83| 59 |470| 3.9 [257 | 95 257 | 89 INLET C-1.6 SUMP
22.6 C_1'éi1cé1'4’ 8.2 43| 12.0 | 3.60| 15.4 | 0.00 5.23 18.8
22.7 c-1.7 0.9 |052|047| 59 [470( 22 | 085 | 2.7 085 | 27 INLET G-1.7 SUMP
22.7 C'1(':1 1T';'RU 11.7 6.1 13.2 | 3.20| 19.5 6.08 | 19.5
228 c-1.8 1.0 |0.52|0.52| 59 |4.70]| 2.4 052 | 24 INLET C-1.8 SUMP
C-1.1 THRU INLET C-1.8
228 cas 12.7 6.6 | 13.2 | 3.20| 21.1 6.60 | 21.1 PE O
C2.1 INCET C-Z2.71
23.1 -2. 27 |o52| 14| 10 [385( 5.4 |023]| 2.3 0.81 3.1 Q5INT=3.1CFS
INCET C-Z0
23.0 c-22 35 [0.52|1.82| 11.2 [ 3.70| 6.7 | 2.05 | 7.59 7.40 | 255 Q5INT=7 .6CFS
23.0 C-1,C2 18.9 [0.52 | 8.4 | 12.9 | 3.45 | 29.1 9.45 | 32.6
c TNLCET C-3.7
24.1 -3.1 0.6 [0.52|0.31| 83 [4.10 1.3 0.31 1.3 TVEE &
24.2 c3z2 4 |0.14[0.56] 12.4 [ 3.50| 2.0
24.2 C-3 4.6 |0.14[0.87| 12.4 [3.50| 3.1
242 | C-1TOC-3 | 23.5 9.3 | 12.9 | 3.45 | 32.1 DET-POND C
25 C-5.1 0.4 |0.52|0.21| 10.0 [ 3.85]| 0.8
25 C52 2.3 |0.04[0.09] 12.4 [ 350 0.3
26 C-5.3 10.3 |0.04[0.41] 12.4 [ 3.50]| 1.4
26 c-4 4.9 [0.17[0.83] 11.1 [3.70] 3.1
26 C5,C4 17.9 15| 12.4 | 3.50]| 5.4
27 D-1 36.4 |0.04[1.46] 32.0 [1.60| 2.3
28 S 41.4 10.8| 13.7 | 3.35| 36.3
28 0-3 30.8 | 0.04[1.23| 154 | 3.20] 3.9
TRIB #3 TO
28 c,0-3 72.2 12.1| 15.4 | 3.20| 38.6 SELLERS




FOUNDERS VISTA CASTLEROCK 100 YEAR STORM |1 HR-RAINFALL DATA (INCHES'
FILING 1 DATE 02/15/25 JOB FOUNDERS 5YR=1.43" 100YR=2.60"
BASIN A FLOW IN STREET _|PIPE FLOW TRAVEL TIME
DESIGN AREA I | a |sum| a SUM LENGTH|SLOPE|VEL.
ponT | BN oagy | © {™C| T o ofs) | axc [ o) | AP | axc |2 @ | %) |des)| ™ REMARKS
1A 0-1A 12 |048|5.76| 11.0 | 6.8 | 39.2 ol 26l 28 os
1B 0-1B 51 |0.48|2.45| 10.0 | 7.0 | 17.1
2 0-2 44 |049|216) 100 | 7.0 [15.1 | 216 | 1020 ol 26l 65T 2a08
2B A 39 |048|1.87| 113 | 6.8 [ 12.7| 1.87 | 127 1200l 28 34l 6almi2m105
TVPE C INLET
2B | At02 | 83 4.03| 165 | 5.65| 22.8 woosl 228 A8
38 0-5 43 |o049(2.11] 100 | 7.0 [ 147 2.11
147
3A 04 19 |049/093 100 | 7.0 | 65 |093| ol 12l 52l 10
TYPE CINLET
4 A4.1 14 |0.49|0.69] 100 | 7.0 | 4.8 oeel a8l om0l 24| 24| 17la4s
A1, 04,
4 o5 7.6 372| 11.0 | 6.8 |25.7| 0.00 s72| 253 Q100INT=25.7
INLET A3
5 A3 54 [073]394| 131 | 63 229|258 | , 17l 860 OT00INTLE.6
6.1 A-42 25 |0.73[1.83] 109 | 6.8 [ 11.5] 0.94 | 6.41 6.00 INLET A-4.2
0.88 Q100-int=6.0
6.1 A‘l‘ﬂ’ 2’2’2 10.1 9.49| 11.7 | 6.4 | 50.8| 0.4 2048 | 1115 | 3.2
1.A4. 6.0 461 36| 52
6.2 A43 | 40 |073]|2.92] 121 | 6.5 | 18.4 | 6.44 | 36.1 9.30 INLET A-4.3
1.66 Q100-int=9.3
62 | 9405 1495 064|142] 169 | 56 | 826 | 478 4274 | 350 | 35
: A-3, A4 =19 2| 1691 5 614781 258 7.63| 4% 5| 37| 16/me2105
INLET A2.4
71 A23 | 37 1073|127 | 82| 7612031187 |, , 0829 630 650 0.05 45| 24|Q100-NT=6.3
INCET A1
7.2 A-2.1 13 |073/095| 7.1 | 80 | 7.6 | 047 | L, P OT00INT.8
266 | 04 1.304| 9.91
INLET A2.2
7.3 A22 | 30 |073|219| 81 |7.65(168| 266 , o7l 50 Ao
2.08| 15.77
INLETA2.3
7.4 |A=2.1,A22| 4.3 31| 81 |765240( 189 | |, oerl 510 O100NT=5 1
1280 g4 2.74| 20.84
INCET AZ3A
7.5 A-2.4 11 [073] 08| 81 |7.65| 61 [027] ,, N O100NTEA1
1.49
1.4 3.28| 25.08
7.6 A-2.5 17 |073]|1.24| 84 | 75| 9.3 | 7.9 INLET A-2.5
45.8 157 9.10 Q100-INT=9.1
A-2.3A2.5,
76 | A3A4 | 249 13.4| 182 | 5.8 | 77.9| 6.32 72.38
0-4,05 36.7 12.48 250| 0.046| 4.3| 1.0|Tt7.5-105
8 A5 47 |073[3.43| 90 | 7.3 [ 250 0.00| 0.0 25.00 INLET A-5
3.43 Q100-Int=25.0
A-2.3,A-25
105 |a-3ToA5, A| 296 16.9| 19.2 | 5.15| 86.8 | 6.32 | 32.6 15.91 81.94
7.6, O-4, O-5,

Q-100 SUMMARY
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FOUNDERS VISTA CASTLEROCK 100 YEAR STORM |1 HR-RAINFALL DATA (INCHES'
FILING 1 DATE 04/1/22 JOB FOUNDER 5YR=1.43" 100YR=2.60"
BASIN A FLOW IN STREET _ [PIPE FLOW | TRAVEL TIME |
INLETA-7.4
10.1 A-7.4 04 [0.73]029| 64 | 8.2 | 2.4 | 661|341 15| 740 QI00nt=7 4
A23A25,
10.5 [A3TOAS, A-| 30.0 17.2| 229 | 4.8 |82.3]5.07 | 24.4 83.77
74,0-4,0-5 17.45
TYPE C INLET
10.2 A1 0.9 |0.73]0.66| 10.8 | 6.85| 4.5 ool 25 | 80 | 29 | ol aolag1aindsos
A1, A-1
10.2 h 32.1
0-2 4.69
TYPE C INLET
10.3 A-7.2 05 [0.73]0.37| 5.0 | 8.8 | 3.2 oz 58 A2 Q5.8 ofs
AT, AT,
0-2 505 348
10.4 A-7.3 4.0 10.73]2.92] 10.8 | 6.8520.0 [ 2.06 | 14.1 5.9 INLETA-7.3
0.86 Q100 -int=5.9
11| A81 | 46 |073|3.36| 16.4 | 5.85|19.6| 233 | 136 6 | 440 | 3 INLET A-8.1
1.03 3.4| 2.1]Q100 -int=6.0
6.57| 38.446
INLETA-7.5
10.5 A-75 2.0 [0.73]1.46| 6.4 | 8.2 |12.0]7.13[34.2 66| 310 Q100 =31 0
A-2.3,A-2.5,
10.5 | A-3TOA-7, | 374 222|229 | 4.8 |106.5| 0.67 | 3.2 146.31
04,05 30.48
FOUNDERS VISTA CASTLEROCK 100 YEAR STORM
FILING 1 DATE 09/15/24 JOB FOUNDERS
BASIN A FLOW IN STREET  |PIPE FLOW TRAVEL TIME
|
DESIGN AREA _ Q [sum| Q SUM LENGTH|SLOPE|VEL.
PONT BASIN (AC) C [AxC| Tc (m;hr (cfs) | AXC | (cfs) CAP AXC Q (cfs) ® ) |(os) Tt REMARKS
INLET A-8.2
11.2 A82 0.2 [0.73]0.15| 10.7 | 6.85| 19.5| 3.15 | 15.1 431 207 Q100 -inte20.7
A1TOAS,
12 | 050408 | 559 33.7| 229 | 4.8 |161.6 34.79| 167.0
1.3 A9.1 14 1049(069| 7.5 |8.25| 5.7 069 | 57 2_E1TENT'ONPOND
A1TOADA,
13 |'000403 | 573 34.4| 229 | 4.8 |164.9 35.48| 170.3
12 A92 15.4 [0.49[7.55] 10 |6.25|47.2 1000 | 12.8 | 5.4 | 3.1
12 O1-A 12.0 [0.49]5.88] 11 | 5.8 | 34.1
12 018 51 0.49]| 25| 10 |6.25|15.6
12.0 | A9201 | 325(049(15.9| 14.1 | 6.1 | 96.3 REZTENT'ONPOND
AO-1,0-2 GORDAN DRIVE
121 | "0, 0 | 898[062(557| 229 | 48 |267.2 OUTFALL

Q-100 SUMMARY
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FOUNDERS VISTA CASTLEROCK 100 YEAR STORM
FILING 1 DATE 06/15/24 JOB FOUNDERS
BASINB & C FLOW INSTREET _|PIPE FLOW TRAVEL TIME
|
DESIGN AREA 1 a [sum| a SUM LENGTH|SLOPE|VEL.
c |axc| Te [@nm CAP 5 Tt |  REMARKS
pot | BN 1 iag) e ('”)r (cfs) | AxC | (cfs) ac |2 T w | ) | os)
INLET B-1
13 | B41 | 18 |073[131] 53 |8.70] 114 0.0 sl 114 Q100N
TYPE C INLET
13 | B412 | 09 |073]066| 9.0 |7.35] 48 0.0 vesl 4s oo
15 B2 | 10 |0.73{0.73] 99 |7.05| 51 139] 51 Trib to et B7.2
INLET B-3A
61 | B3l | 14 |073|102| 64 |82 84 |053| ,, sl 40 Q100N
INLET B-3B
162 | B32 |59 |073[431| 68 | 81 |349|318| ol e ey
INLET B-3C
163 [B3.1,832| 7.3 073(533| 68 | 81 432|266 | , S 00NTLE 5
INLET B-3D
164 | B33 | 57 \073)416) 162 ) 5.7\ 2871 237 4y 5 179| 102 325| 49| 45| 1.2|Q100-NT=10.2
165 | B34 | 06 |073044] 81 |77 | 34 [547 [ 312 446
B31,832, INLET B3F
165 1533 B34 | 1°F 891162 571566128 1, ; 735 419 Q100INT=16.5
166 | B35 | 04 073029 81 77| 22]010] o7 019l 15 Q00-INT=15 cfs
INLETB4
17 B4 | 35 |073|256| 87 |74 |189[513) 0ol 72 Q100N 2
17 | B3 B4 | 175]073|128] 174 | 55 |703|4.26 | 23.4 852(46.853]  330] 49| 45| 12
INLETB5
18 B5 | 45 |073]329] 03 |72 |287[784| , 1ol 82 Q10082 CFS
18 |B-3,B4,B5| 22 |0.73]16.1] 186 | 5.3 | 85.1 6.40
339 966|51.185|  330| 49| 45| 1.2
19 B-6 29 1073|1212 96 | 7.1 [15.0] 8.52 | 452 1.92 136 Q100-Int=13.6
19 | B3T0B6 | 24.9 [0.73]182] 186 | 53 | 96.3| 6.60 | 35.0 1157(61.337] 210 | 27 | 31] 11
INLETB7.1
204 | B4 | 16 [073[117] 00 |7.35| 86 |777( .o a1s| 305 QT00NT-305
20.1 [B3T0B7.1| 265 |073]18.3| 209 | 50 967|362 . . 15.70|78613
INLETB-7.2
202 | B72 |06 [073044] 00 |73 32 |479( 105l 248 Q100 NTot 5
202 |B2TOB7 | 281 205] 209 | 5.0 |102.6] 0.17| 0.8 20.68|103.41
21 B8 | 82 |051]4.18] 130 | 63 | 26.3| 8.97 679
21 | B2TOBS | 36.3 247|216 | 49 |121.0[ 1.22 | 5.98 6.79[33.271 TRIB TO POND B
0.00] 0 801 [121.01
POND B
21 B 39.0 26.7| 216 | 49 [130.7 VERELOW

Q-100 SUMMARY
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FOUNDERS VISTA CASTLEROCK 100 YEAR STORM
FILING 1 DATE 04/1/22 JOB FOUNDERS
BASINC & D FLOW IN STREET |PIPE FLOW TRAVEL TIME
I
DESIGN AREA Q [SuM| Q SUM | Q |LENGTH|SLOPE|VEL.
BASIN C [Axc| Tc |G CAP Tt REMARKS
POINT (AC) ('”;hr (cfs) | AxC | (cfs) AXC | ()| @ | %) |(ps)
INLET C-1.1
22.1 C-1.1 42 10.73(3.07| 12 | 6.5(19.9| 207 |13.4 100 65 | 250 | 32 | .. 1 2|0 100INT=6.5
INLET C-1.2
22.2 C-1.2 0.5 [0.73|0.37| 7.4 | 79| 29 [000]| 0 0.37 | 29 TYPE G
22.3 c-1.3 1.2 |0.73]0.88| 74 | 79| 6.9 | 0.423.32 046 | 3.6 :mf;g” o
0.82| 65
INLET C-1.4
22.4 C-1.4 2.4 10.73[1.75| 9.4 | 7.2 | 12.6| 1.06 | 7.61 0.69 | 5.0 0-10025.0
INLET C-1.5
22.5 C1.5 0.9 [0.73|0.66| 56 | 8.6 | 5.7 | 1.08 |6.72 0.26 | 2.2 QNT=2.2
225 C'1'é'10;'3' 26 1.9 132 |6.25(11.9| 0.82 | 5.12 1.08 | 6.74
INLET C-1.6
22.6 C-1.6 1.6 |0.73]1.17| 56 | 8.6 | 10.0| 4.29 | 26.8 4.29 | 26.80 O-NT=26.8
22.6 C'1'(1:'1Cé1'4' 8.2 6.0 120 |6.25(37.4|0.00| 0 7.06 | 44.13
22.7 C1.7 0.9 [0.73|0.66| 59 | 85| 5.6 | 1.48 | 9.23 1.48 | 9.20 :mf;g” o
22.7 C’EERU 1.7 8.5|13.26.25| 53.4 | 0.00 8.54 | 53.38
22.8 c-1.8 1.0 |0.73[0.73| 59 | 85| 6.2]0.73| 6.2 8.54 | 53.38 2_(1P8EC'NLET
22.8 C’EIE'RU 12.7 9.3]132(6.25(57.9/0.00| 0 9.27 | 57.94
INLET C-2.1
23.1 C-2.1 2.7 10.73[1.97| 10 | 7.0 |13.8]|1.23| 86 0.74 | 5.20 O1004NT=5.2
23.2 C-2.2 35 [0.73|2.56| 11.2 | 6.7 [17.1| 3.78 [ 25.3 10.01 62.59 INLET C-2.2 SUMP
Q100-INT=25.3
232 | C-1,C2 | 189 13.8] 12.9 [ 6.25] 86.2 13.80 [ 86.23
INLET C-3.1
24.1 C-3.1 0.6 [0.73|0.44| 6.6 | 8.4 | 3.7 | 0.00 0.44 | 3.70 QI00INT=3.7
14.24 ] 88.98
24.2 C-32 4.0 [0.54[2.16] 124 | 6.3 [13.6
242 |C1,C2,C3| 235 16.4] 12.4 | 6.3 [103.3 TRIB TO POND C
25.0 C-5.1 04 [0.73[0.29] 100 7 | 2.0
25.0 C5.2 2.3 [049[1.13] 124 | 6.4 | 7.2
26.0 C53 10.3 [ 0.49(5.05| 124 | 6.4 [32.3
26.0 C-4 49 [055[27] 111 6.8 [18.3
26.0 | C-4,C5 |17.9 92124 | 6.4 | 586
27.0 D-1 36.4 |0.49]17.8] 32.0 [ 3.95[ 70.5
28.0 C 414 25.6] 13.7 | 6.2 [158.4
28.0 0-3 30.8 [0.49(15.1] 154 | 5.8 | 87.5
28.0 c03 72.2 40.6] 15.4| 5.8[235.8

Q-100 SUMMARY

53




FOUNDERS SUB
% IMPERVIOUS TRIB TO POND A-1

BASIN AREA (AC) % IMP

A-1 3.90 2.00
A-2 10.80 60.00
A-3 5.40 60.00
A-4 7.90 60.00
A-5 4.70 60.00
A-7 7.80 60.00
A-8 4.80 60.00
A-9.1 1.40 5.20
0-2 4.40 2.00
04 1.90 2.00
0-5 4.30 2.00
TOTAL 57.30

FOUNDERS SUB

% IMPERVIOUS TRIB TO POND A

BASIN AREA (AC) % IMP

A-9.2 15.40 5.00
O-1A 12.00 2.00
0-1B 5.10 2.00
TOTAL 32.50

AxIMP

0.08
6.48

3.24

4.74

2.82

4.68

2.88

0.07

0.09

0.04
0.09

25.08

AxIMP

0.77

0.24

0.10

BASIN A - % IMPERVIOUS CALCULACTION
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WEIGHTED
% IMPERVIOUS

43.8

WEIGHTED
% IMPERVIOUS

3.4



FOUNDERS SUB

% IMPERVIOUS TRIB TO POND B AND C

BASIN AREA (AC)
B-1 2.70
B-2 1.00
B-3.1TOB-3.3  13.00
B-3.4, B-3.5 1.00
B-4 3.50
B-5 4.50
B-6 2.90
B-7 2.20
B-8 8.20
TOTAL 39.00
BASIN AREA (AC)
c1 12.70
c-2 6.20
C-3.1 0.60
C-3.2 4.00
SUB-TOTAL 23.50
C-4 4.90
C-5.1 0.40
C-5.2 2.30
C5.3 10.30
TOTAL 64.90

BASIN B & C - % IMPERVIOUS CALCULACTION

% IMP

60.00
90.00

60.00

60.00
60.00
60.00
60.00
60.00

6.70

% IMP

60.00
60.00
60.00
13.00

17.00
60.00
2.00
2.00

AxIMP

1.62
0.90

7.80

0.60
2.10
2.70
1.74
1.32

0.55

19.33

AxIMP

7.62
3.72
0.36
0.52
12.22

0.83
0.24
0.05
0.21

25.77
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WEIGHTED
% IMPERVIOUS

49.56

52.00

39.70



HIGHLINE ENGINEERING AND SURVEYING CO.
POND VOLUME VS ELEVATION

PROJECT NAME: FOUNDERS VISTA
PROJECT NUMBER: FOUNDER
DATE: 09/15/24

DETENTION VOLUME VS ELEVATION

DETENTION POND A-2

V =(h/3)*(a+b)+[(a*b)*(1/2)]

ELEV | AREA |VOLUME| TOTAL
(FT) (SF): (CF): | VOLUME
26 0 0 0
30 6430 8573 8573
32 3767| 10079 18652
35 7645] 16778 35431

V100 REquiReD=35,284 CF
1.0' FREEBOARD

DETENTION VOLUME VS ELEVATION

DETENTION POND B

V =(h/3)*(a+b)+[(a*b)*(1/2)]

ELEV | AREA |VOLUME| TOTAL
(FT) (SF): (CF): | VOLUME
0 0 0 0
18 0 0 0
20 35604| 23736 23736
25 52194] 218177| 241913

BASIN A-2 & B VOLUME VS ELEVATION

V100 Requiren=171,016 CF
1.0' FREEBOARD




DETENTION VOLUME VS ELEVATION

DETENTION POND C

V =(h/3)*(a+b)+[(a*b)*(1/2)]

ELEV | AREA |VOLUME| TOTAL
(FT) (SF): (CF): | VOLUME
9 2220 0 0
10 17051 8474 8474
15 26129] 107146 115620
16 28866] 27486 143106

V100 requiren=107,1580 CF
1.0' FREEBOARD

PROJECT NAME: FOUNDERS VISTA

PROJECT NUMBER: FOUNDER

DATE: 09/15/24

DETENTION VOLUME VS ELEVATION

DETENTION POND A-1

V =(h/3)*(a+b)+[(a*b)*(1/2)]

ELEV | AREA |VOLUME| TOTAL
(FT) (SF): (CF): | VOLUME
32 0 0 0
34 14255 9503 9503
35 20180 17132 26635
40 38104| 143356 169991
42 46827 84781 254773

BASIN C & A-1 VOLUME VS ELEVATION

V100 REquIReD=232,044 CF

1.0' FREEBOARD
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Project: FOUNDERS VISTA SUBDIVISION

Basin ID: BASINA-1

o0
VOLUMLWI waei
T

MHFD-Detention, Version 4.06 (July 2022)

GE TABLE BUILDER

Clear Workbook

'07,::,2? Depth Increment =)  0.20 ft
PERMANENT- ORIFICES Optional Optional
OOk Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (f) (ft) (ft?) Area (ft%) (acre) (ft3) (ac-ft)
Watershed Information Top of Micropool 0.00 18.9 18.9 359 0.008
Extended Detention Basin (EDE) EDB sV 0.33 18.9 18.9 359 0.008 118 0.003
Watershed Area = 57.30 acres 0.40 18.9 18.9 359 0.008 144 0.003
Watershed Length = 2,325 ft 0.60 18.9 18.9 359 0.008 215 0.005
Watershed Length to Centroid = 1,450 ft 0.80 18.9 18.9 359 0.008 287 0.007
Watershed Slope =| 0.050 ft/ft 1.00 53.6 315 1,691 0.039 460 0.011
Watershed Imperviousness =| 43.80% [percent 1.20 94.4 46.4 4,377 0.100 1,046 0.024
Percentage Hydrologic Sail Group A = 0.0% percent 1.40 135.2 61.2 8,271 0.190 2,291 0.053
Percentage Hydrologic Soil Group B =| 0.0% percent 1.60 176.0 76.0 13,375 0.307 4,436 0.102
Percentage Hydrologic Soil Groups C/D =| 100.0% |percent Hoor 1.77 210.7 88.6 18,663 0.428 7,146 0.164
Target WQCV Drain Time = 40.0 hours 1.80 2109 88.8 18,735 0.430 7,707 0.177
Location for 1-hr Rainfall Depths =| user Input 2.00 2125 90.4 19,217 0.441 11,503 0.264
After providing required inpuis above including 1-hour rainfall S 22 Al 220 29704 b2 549 BiEos
depths, click 'Run CUHP' to generate runoff hydrographs using 2.40 2157 93.6 20,197 0.464 19,385 0.445
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides 2.60 2173 95.2 20,694 0475 23,474 0.539
Water Quality Capture Volume (WQCV) = 0.906 acre-feet acre-feet 2.80 218.9 96.8 21,197 0.487 27,663 0.635
Excess Urban Runoff Volume (EURV) = 2.349 acre-feet acre-feet 3.00 220.5 98.4 21,705 0.498 31,953 0.734
2-yr Runoff Volume (P1 = 1.06 in.) = 2.306 acre-feet 1.06 inches 3.20 2221 100.0 22,218 0.510 36,345 0.834
5-yr Runoff Volume (P1 = 1.43 in.) = 3.872 acre-feet 143 inches Zone 1 (WQCV) 3.34 2233 101.1 22,580 0.518 39,481 0.906
10-yr Runoff Volume (P1 = 1.66 in.) =| 4.938 acre-feet 1.66 inches 3.40 2237 101.6 22,736 0.522 40,840 0.938
25-yr Runoff Volume (P1 = 1.73 in.) =| 5.469 acre-feet 1.73 inches 3.60 225.3 103.2 23,259 0.534 45,440 1.043
50-yr Runoff Volume (P1 = 2.26 in.) =| 8.063 acre-feet 2.26 inches 3.80 226.9 104.8 23,787 0.546 50,144 1.151
100-yr Runoff Volume (P1 = 2.6 in.) =| 9.949 acre-feet 2.60 inches 4.00 2285 106.4 24,321 0.558 54,955 1.262
500-yr Runoff Volume (P1 = 3.07 in.) =[  12.310 acre-feet 3.07 inches 4.20 230.1 108.0 24,859 0.571 59,873 1.374
Approximate 2-yr Detention Volume =| 1.834 acre-feet 4.40 231.7 109.6 25,403 0.583 64,899 1.490
Approximate 5-yr Detention Volume = 3.007 acre-feet 4.60 2333 111.2 25,951 0.596 70,034 1.608
Approximate 10-yr Detention Volume =| 3.416 acre-feet 4.80 234.9 112.8 26,505 0.608 75,280 1.728
Approximate 25-yr Detention Volume =| 3.401 acre-feet 5.00 236.5 114.4 27,064 0.621 80,637 1.851
Approximate 50-yr Detention Volume =| 4.103 acre-feet 5.20 238.1 116.0 27,628 0.634 86,106 1.977
Approximate 100-yr Detention Volume = 4.891 acre-feet 5.40 239.7 117.6 28,198 0.647 91,688 2.105
5.60 2413 119.2 28,772 0.661 97,385 2.236
Define Zones and Basin Geometry Zone 2 (EURV) 5.78 242.8 120.7 29,293 0.672 102,611 2.356
Zone 1 Volume (WQCV) v 0.906 acre-feet 5.80 2429 120.8 29,351 0.674 103,197 2.369
Zone 2 Volume (EURV - Zone 1) v 1.443 acre-feet 6.00 244.5 122.4 29,936 0.687 109,126 2.505
Z Zone 3 (100yr = 1/2 WQCV - Zones 1 & 2) . 2.995 acre-feet 6.20 246.1 124.0 30,526 0.701 115,172 2.644
Total Detention Basin Volume = 5.344 acre-feet 6.40 247.7 125.6 31,120 0.714 121,337 2.786
Tnitial Surcharge Volume (ISV) = 118 ft3 6.60 249.3 127.2 31,720 0.728 127,621 2.930
Tnitial Surcharge Depth (ISD) =| 0.33 ft 6.80 250.9 128.8 32,325 0.742 134,025 3.077
Total Available Detention Depth (Hpw) =|  9.50 ft 7.00 2525 130.4 32,936 0.756 140,551 3.227
Depth of Trickle Channel (Hrc) = 0.50 ft 7.20 254.1 132.0 33,551 0.770 147,200 3.379
Slope of Trickle Channel (Stc) = 0.005 ft/ft 7.40 255.7 133.6 34,171 0.784 153,972 3.535
Slopes of Main Basin Sides (Sin) = 4 HV 7.60 257.3 135.2 34,797 0.799 160,868 3.693
Basin Length-to-Width Ratio (R ) = 2.7 7.80 258.9 136.8 35,427 0.813 167,891 3.854
8.00 260.5 138.4 36,063 0.828 175,040 4.018
Initial Surcharge Area (Ajgy) =| 359 2 8.20 262.1 140.0 36,704 0.843 182,316 4.185
Surcharge Volume Length (Lisy) =|  18.9 ft 8.40 263.7 141.6 37,350 0.857 189,722 4,355
Surcharge Volume Width (Wyg,) =|  18.9 ft 8.60 265.3 143.2 38,001 0.872 197,257 4,528
Depth of Basin Floor (Heoop) =| 0.94  |ft 8.80 266.9 144.8 38,658 0.887 204,923 4.704
Length of Basin Floor (Lrioog) =| 2107 |t 9.00 268.5 146.4 39,319 0.903 212,720 4.883
Width of Basin Floor (W 00z) =| 88.6  |ft 9.20 270.1 148.0 39,985 0.918 220,651 5.065
Area of Basin Floor (Arioor) =| 18,663  |&2 9.40 271.7 149.6 40,657 0.933 228,715 5.251
Volume of Basin Floor (Veioor) =| 6771 |#? 23 (100+1/2WQCV]  9.51 2726 150.5 41,029 0.942 233,207 5.354
Depth of Main Basin (Huamy) =| 773 ft 9.60 2733 151.2 41,334 0.949 236,914 5.439
Length of Main Basin (Lyary) =| 2725 |ft 9.80 274.9 152.8 42,016 0.965 245,249 5.630
Width of Main Basin (Wyary) = 150.4 ft 10.00 276.5 154.4 42,703 0.980 253,720 5.825
Area of Main Basin (Ayary) =| 40,995  |ft2 10.20 278.1 156.0 43,395 0.996 262,330 6.022
Volume of Main Basin (Vyapy) =| 224,990 |#t? 10.40 279.7 157.6 44,092 1.012 271,078 6.223
Calculated Total Basin Volume (Vi) =| 5.327 acre-feet 10.60 281.3 159.2 44,794 1.028 279,967 6.427
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DETENTION BASIN

Project: FOUNDERS VISTA SUBDIVISION

MHFD-Detention, Version 4.06 (July 2022)

Basin ID: BASINA-1

100m
vomImI o=

~

100-YEAR
ORIFICE

PERMANENT- ORIFICES.
POOL

User Input: Orifice at Underdrain Outlet (typical
inches

Underdrain Orifice Diameter = N/A

Example Zone Configuration (Retention Pond)

Estimated Estimated Clear Input Parameters
Stage (ft) Volume (ac-ft) Outlet Type (including Tables)
Zone 1 (WQCV) 3.34 0.906 Orifice Plate [ oritice prate ~|
Zone 2 (EURV) 5.78 1.443 Orifice Plate [ orifce Piate ~|
| (100+1/2WQCV) 9.51 2.995 Weir&Pipe (Restrict) | weir and Pipe (w/ Restrictor Plate) ~|
Total (all zones) 5.344

used to drain WQCV in a Fitration BMP
Underdrain Orfice Invert Depth =[  NJA |t (distance below the fiitration media surface)

Underdrain Orfice Are:
Underdrain Orifice Centroid

Calculated Parameters for Underdrain

[ wAa

N/A feet

User Input: Orifice Plate with one or more orfices or Eliptical Slot Weir ical

used to drain WQCV and/or EURV in a sedimentation BMP;

Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orfice Area per Row = 2.917E-02 ft?
Depth at top of Zone using Orifice Plate = 5.78 ft (relative to basin bottom at Stage = 0 ft) Eliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centrod = N/A feet
Orifice Plate: Orifice Area per Row = 4.20 sq. inches (use rectangular openings) Eliptical St Area = N/A ft2

User Input: Stage and Total Area of Each O

ice Row (numbered from lowest to highest

Size Plate to match
WQCV Drain Time

Row 1 (required) | Row 2 (optional) | Row 3 (optional) | Row 4 (optional) [ Row 5 (optional) | Row 6 (optional) | Row 7 (optional) | Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 1.93 3.85 4.00
Orifice Area (sq. inches) 4.20 4.20 4.20 4.20
Row 9 (optional Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A lia
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft)  Vertical Orifice Centrod = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches =
User Input: Overflow Weir (Dropbox wih Flat or Sloped Grate and Outlet Pipe OR Rectangular/T rapezoidal Weir and No Outlet Pipe; Calculated Parameters for Overflow Wer
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 5.78 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 8.28 N/A feet
Overflow Weir Front Edge Length = 8.00 N/A feet Overflow Weir Slope Length = 10.31 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orfice Area = 9.73 N/A
Horz. Length of Weir Sides = 10.00 N/A feet Overflow Grate Open Area w/o Debris = 57.39 N/A ft?
Overflow Grate Type =| Type C Grate v | NA v Overfbw Grate Open Area w/ Debris = 28.70 N/A ft?
Debris Clogging % = 50% N/A %

User Input: Outlet Ppbe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, ol

~

Calculated Parameters

Rectangular Orifice’ for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor| Not Selected Zone 3 Restrictor| Not Selected
Depth to Invert of Outket Pipe = 0.20 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orfice Area = 5.90 N/A ft?
Outlet Pipe Diameter = 36.00 N/A inches Outlet Orifice Centrod = 1.28 N/A feet
Restrictor Plate Height Above Pipe Invert = 28.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.16 N/A radians
Size Outlet Plate to match 90% of
User Input: Emergency Spilway (Rectanqular or Trapezoidal Predevelooment 100-vear Peak Runoff Rate Calculated Parameters for Spilway
Spilway Invert Stage= 9.20 ft (relative to basin bottom at Stage = 0 ft) Spilway Design Fow Depth= 0.96 feet
Spilway Crest Length = 52.00 feet - - Stage at Top of Freeboard = 11.16 feet
Spilway End Slopes = 4.00 H:v DS‘ZE, Evmf(lggg_cv‘:sp’::f;zégf?:fle ‘ Basin Area at Top of Freeboard = 1.07 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 7.02 acre-ft

Routed Hydrograph Results

The user can override the defaut CUHP hydrographs and runoff volumes by entering new values in the Infio

w Hydrographs table (Columns W through AF).

Design Storm Return Period = WQCv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.06 1.43 1.66 1.73 2.26 2.60 3.07
CUHP Runoff Volume (acre-ft) = 0.906 2.349 2.306 3.872 4.938 5.469 8.063 9.949 12.310
Inflow Hydrograph Volume (acre-ft) =| N/A N/A 2.306 3.872 4.938 5.469 8.063 9.949 12.310
CUHP Predevelopment Peak Q (cfs) = N/A N/A 6.1 22.3 31.2 41.8 68.7 89.3 1135
OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.11 0.39 0.54 0.73 1.20 1.56 1.98
Peak Inflow Q (cfs) = N/A N/A 34.9 61.7 76.1 86.6 127.8 156.4 192.5
Peak Outflow Q (cfs) =| 0.4 1.0 0.9 10.7 21.2 29.9 #NUM! 80.6 127.3
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.5 0.7 0.7 #NUM! 0.9 11
Structure Controlling Flow =| Plate Overflow Weir 1 Phte Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 #NUM! Outlet Plate 1 Spilway
Max Velocity through Grate 1 (fps) = N/A N/A . | #NUM! 1.4 1.4
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A #NUM! N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 39 61 61 63 61 60 #NUM! 53 50
Time to Drain 99% of Inflow Volume (hours) = 40 65 65 69 68 68 #NUM! 65 63
Maximum Ponding Depth (ft) =| 3.34 5.78 5.48 6.78 7.28 7:59 #NUM! 9.13 9.62
Area at Maximum Ponding Depth (acres) = 0.52 0.67 0.65 0.74 0.78 0.80 #NUM! 0.91 0.95
Maximum Volume Stored (acre-ft) =| 0.906 2.356 2.157 3.055 3.433 3.677 #NUM! 5.001 5.458
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GE TABLE BUILDER
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Basin ID: BASINA-2

- [
-
'07,::,2? Depth Increment =)  0.10 ft
PERMANENT- ORIFICES Optional Optional
OOk Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (f) (ft) (ft?) Area (ft%) (acre) (ft3) (ac-ft)
Watershed Information Top of Micropool 0.00 35 3.5 12 0.000
Extended Detention Basin (EDE) EDB sV 0.33 3.5 3.5 12 0.000 4 0.000
Watershed Area = 32.50 acres 0.40 35 35 12 0.000 5 0.000
Watershed Length = 1,450 ft 0.50 3.5 3.5 12 0.000 6 0.000
Watershed Length to Centroid = 1,265 ft 0.60 3.5 3.5 12 0.000 7 0.000
Watershed Slope = 0.150 ft/ft Steep Slope > 0.06 ft/ft 0.70 3.5 3.5 12 0.000 8 0.000
Watershed Imperviousness = 3.40% percent 0.80 as 3.5 12 0.000 10 0.000
Percentage Hydrologic Sail Group A = 0.0% percent 0.90 17.8 8.7 154 0.004 15 0.000
Percentage Hydrologic Soil Group B =| 0.0% percent 1.00 38.2 16.1 613 0.014 51 0.001
Percentage Hydrologic Soil Groups C/D =| 100.0% |percent Hoor 1.05 48.4 19.8 956 0.022 90 0.002
Target WQCV Drain Time = 40.0 hours 1.10 48.8 20.2 984 0.023 138 0.003
Location for 1-hr Rainfall Depths =| user Input 1.20 49.6 21.0 1,040 0.024 239 0.005
After providing required inputs above including 1-hour rainfall T 230 204 2te 097 0:025 246 R:08
depths, click 'Run CUHP' to generate runoff hydrographs using 1.40 51.2 22,6 1,155 0.027 459 0.011
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides 1.50 52.0 234 1,215 0.028 577 0.013
Water Quality Capture Volume (WQCV) = 0.068 acre-feet acre-feet 1.60 52.8 24.2 1,276 0.029 702 0.016
Excess Urban Runoff Volume (EURV) = 0.084 acre-feet acre-feet 1.70 53.6 25.0 1,338 0.031 833 0.019
2-yr Runoff Volume (P1 = 1.06 in.) = 0.262 acre-feet 1.06 inches 1.80 54.4 25.8 1,401 0.032 969 0.022
5-yr Runoff Volume (P1 = 1.43 in.) = 0.965 acre-feet 143 inches 1.90 55.2 26.6 1,466 0.034 1,113 0.026
10-yr Runoff Volume (P1 = 1.66 in.) =| 1.506 acre-feet 1.66 inches 2.00 56.0 27.4 1,532 0.035 1,263 0.029
25-yr Runoff Volume (P1 = 1.73 in.) =| 1.901 acre-feet 1.73 inches 2.10 56.8 28.2 1,599 0.037 1,419 0.033
50-yr Runoff Volume (P1 = 2.26 in.) =| 3.277 acre-feet 2.26 inches 2.20 57.6 29.0 1,668 0.038 1,583 0.036
100-yr Runoff Volume (P1 = 2.6 in.) =| 4.403 acre-feet 2.60 inches 2.30 58.4 29.8 1,738 0.040 1,753 0.040
500-yr Runoff Volume (P1 = 3.07 in.) =| 5.689 acre-feet 3.07 inches 2.40 59.2 30.6 1,809 0.042 1,930 0.044
Approximate 2-yr Detention Volume =| 0.057 acre-feet 2.50 60.0 314 1,881 0.043 2,115 0.049
Approximate 5-yr Detention Volume = 0.260 acre-feet 2.60 60.8 X2 1,955 0.045 2,307 0.053
Approximate 10-yr Detention Volume =| 0.409 acre-feet 2.70 61.6 33.0 2,030 0.047 2,506 0.058
Approximate 25-yr Detention Volume =| 0.427 acre-feet 2.80 62.4 33.8 2,106 0.048 2,713 0.062
Approximate 50-yr Detention Volume =| 0.4%0 acre-feet 2.90 63.2 34.6 2,184 0.050 2,927 0.067
Approximate 100-yr Detention Volume = 0.770 acre-feet Zone 1 (WQCV) 2.92 63.3 34.7 2,200 0.050 2,971 0.068
3.00 64.0 354 2,263 0.052 3,150 0.072
Define Zones and Basin Geometry 3.10 64.8 36.2 2,343 0.054 3,380 0.078
Zone 1 Volume (WQCV) v 0.068 acre-feet 3.20 65.6 37.0 2,424 0.056 3,618 0.083
Zone 2 Volume (EURV - Zone 1) v 0.016 acre-feet Zone 2 (EURV) 3.23 65.8 37.2 2,449 0.056 3,691 0.085
Z Zone 3 (100yr = 1/2 WQCV - Zones 1 & 2) . 0.720 acre-feet 3.30 66.4 37.8 2,507 0.058 3,865 0.089
Total Detention Basin Volume = 0.804 acre-feet 3.40 67.2 38.6 2,591 0.059 4,120 0.095
Tnitial Surcharge Volume (ISV) = 4 ft3 3.50 68.0 394 2,676 0.061 4,383 0.101
Tnitial Surcharge Depth (ISD) =| 0.33 ft 3.60 68.8 40.2 2,763 0.063 4,655 0.107
Total Available Detention Depth (Hgw) =|  9.00 ft 3.70 69.6 41.0 2,850 0.065 4,936 0.113
Depth of Trickle Channel (Hrc) = 0.50 ft 3.80 70.4 41.8 2,940 0.067 5,225 0.120
Slope of Trickle Channel (Stc) =|  0.005  |fy/ft 3.90 71.2 426 3,030 0.070 5,523 0.127
Slopes of Main Basin Sides (Sin) = 4 HV 4.00 72.0 434 3,122 0.072 5,831 0.134
Basin Length-to-Width Ratio (R ) = 2.7 4.10 72.8 44.2 3,214 0.074 6,148 0.141
4.20 73.6 45.0 3,309 0.076 6,474 0.149
Initial Surcharge Area (Argy) = 12 2 4.30 74.4 45.8 3,404 0.078 6,810 0.156
Surcharge Volume Length (Lsy) = 3.5 ft 4.40 75.2 46.6 3,501 0.080 7,155 0.164
Surcharge Volume Width (Wgy) = 3.5 ft 4.50 76.0 474 3,599 0.083 7,510 0.172
Depth of Basin Floor (Heoop) =| 022 |ft 4.60 76.8 482 3,698 0.085 7,875 0.181
Length of Basin Floor (Lrioog) =| 484 |t 4.70 77.6 49.0 3,799 0.087 8,249 0.189
Width of Basin Floor (W 00z) =| 19.8  |ft 4.80 78.4 49.8 3,901 0.090 8,634 0.198
Area of Basin Floor (Arioor) =| 956 2 4.9 79.2 506 4,004 0.092 9,030 0.207
Volume of Basin Floor (Vi oor) = 79 3 5.00 80.0 514 4,108 0.094 9,435 0.217
Depth of Main Basin (Hyay) =|  7.95 ft 5.10 80.8 522 4,214 0.097 9,851 0.226
Length of Main Basin (Lyary) =| 112.0  |ft 5.20 81.6 53.0 4,321 0.099 10,278 0.236
Width of Main Basin (Wyary) = 8.4 ft 5.30 82.4 53.8 4,429 0.102 10,716 0.246
Area of Main Basin (Ayary) =| 9,335 |f2 5.40 83.2 54.6 4,539 0.104 11,164 0.256
Volume of Main Basin (Vyapy) =| 35191 |#° 5.50 84.0 55.4 4,650 0.107 11,623 0.267
Calculated Total Basin Volume (Vi) =| 0.810  |acre-feet 5.60 84.8 56.2 4,762 0.109 12,094 0.278
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DETENTION BASIN
MHFD-Detention, Version 4.06 (July 2022)
Project: FOUNDERS VISTA SUBDIVISION
Basin ID: BASINA-2

(ION%ME, Estimated Estimated Clear Input Parameters
1 [caones Stage (ft) Volume (ac-ft) Outlet Type {lnckigingigbics)
n»vnI B . " —,—,———
voume) ey | wacy ~_, Zone 1 (WQQV) 2.92 0.068 |orifice Plate [orice Pate ~|
To0vean Zone 2 (EURV) 3.23 0.016 Orifice Plate [ orifce Piate ~|
PERMANENT ORIFICES. . . i (100+1/2WQCV) 8.94 0.720 Weir&Pipe (Restrict) | weir and Pipe (w/ Restrictor Plate) L]
Example Zone Configuration (Retention Pond) Total (al zones) 0.804
User Input: Orifice at Underdrain Outlet (typicaly used to drain WQCV in a Fitration BMP Calculated Parameters for Underdrain
Underdrain Orfice Invert Depth =[  NJA |t (distance below the fiitration media surface) Underdrain Orfice Area =[  N/A |2
Underdrain Orifice Diameter = N/A inches . Underdrain Orifice Centroid N/A feet
User Input: Orifice Plate with one or more orfices or Eliiptical Slot Weir ically used to drain WQCV and/or EURV in a sedimentation BMP! Calculated Parameters for Plate
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orfice Area per Row = 1.667E-03 ft?
Depth at top of Zone using Orifice Plate = 3.23 ft (relative to basin bottom at Stage = 0 ft) Eliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 12.00 inches Elliptical Slot Centrod = N/A feet
Orifice Plate: Orifice Area per Row = 0.24 sq. inches (diameter = 9/16 inch) Eliptical St Area = N/A ft2
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest. poGyREInTine
Row 1 (required) | Row 2 (optional) | Row 3 (optional) | Row 4 (optional) [ Row 5 (optional) | Row 6 (optional) | Row 7 (optional) | Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 1.00 2.00 3.00
Orifice Area (sq. inches) 0.24 0.24 0.24 0.24
Row 9 (optional Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A lia
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft)  Vertical Orifice Centrod = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches =
User Input: Overflow Weir (Dropbox wih Flat or Sloped Grate and Outlet Pipe OR Rectangular/T rapezoidal Weir and No Outlet Pipe; Calculated Parameters for Overflow Wer
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 6.50 N/A feet
Overflow Weir Front Edge Length = 6.00 N/A feet Overflow Weir Slope Length = 10.31 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orfice Area = 12.52 N/A
Horz. Length of Weir Sides = 10.00 N/A feet Overflow Grate Open Area w/o Debris = 43.05 N/A ft?
Overflow Grate Type =| Type C Grate v | NA v Overfbw Grate Open Area w/ Debris = 21.52 N/A ft?
Debris Clogging % = 50% N/A %
-
User Input: Outlet Ppe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice] Calculated Parameters for Outlet Pipe w/ Fw Restriction Plate
Zone 3 Restrictor| Not Selected Zone 3 Restrictor| Not Selected
Depth to Invert of Outket Pipe = 0.20 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orfice Area = 3.44 N/A ft?
Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centrod = 0.93 N/A feet
Restrictor Plate Height Above Pipe Invert = 19.80 inches Half-Central Angle of Restrictor Plate on Pipe = 1.90 N/A radians
Size Outlet Plate to match 90% of
User Input: Emergency Spilway (Rectanqular or Trapezoidal Predevelooment 100-vear Peak Runoff Rate Calculated Parameters for Spilway
Spilway Invert Stage= 9.00 ft (relative to basin bottom at Stage = 0 ft) Spilway Design Fow Depth= 0.50 feet
Spilway Crest Length = 57.00 feet - - Stage at Top of Freeboard = 10.50 feet
Spilway End Slopes = 4.00 H:v DS‘ZE, Evmf(lggg_cv‘:sp’::f;zégf?:fle ‘ Basin Area at Top of Freeboard = 0.27 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.18 acre-ft
Routed Hydrograph Results The user can override the defauk CUHP hydrographs and runoff volumes by entering new values in the Infiow Hydrographs table (Columns W through AF).
Design Storm Return Period = WQCv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.06 1.43 1.66 1.73 2.26 2.60 3.07
CUHP Runoff Volume (acre-ft) = 0.068 0.084 0.262 0.965 1.506 1.901 3277 4.403 5.689
Inflow Hydrograph Volume (acre-ft) =| N/A N/A 0.262 0.965 1.506 1.901 3.277 4.403 5.689
CUHP Predevelopment Peak Q (cfs) = N/A N/A 4.3 16.1 22.4 29.5 48.5 62.0 78.8
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.13 0.50 0.69 0.91 1.49 191, 243
Peak Inflow Q (cfs) =| N/A N/A 47 16.5 22.8 29.9 48.9 62.4 79.2
Peak Outflow Q (cfs) = 0.0 0.0 1.9 14.1 20.9 28.7 41.8 47.3 76.3
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.9 0.9 1.0 0.9 0.8 1.0
Structure Controlling Flow =| Plate Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Outlet Pate 1 Outlet Plate 1 Spilway
Max Velocity through Grate 1 (fps) = N/A N/A 0.04 0.3 0.5 0.7 1.0 14 11
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 39 4 55 40 32 27 13 4 2
Time to Drain 99% of Inflow Volume (hours) = 41 46 60 54 50 47 38 33 27
Maximum Ponding Depth (ft) =| 2.92 3:22 4.45 5.36 5.67 5.95 711 8.89 9.30
Area at Maximum Ponding Depth (acres) = 0.05 0.06 0.08 0.10 0.11 0.12 0.15 0.21 0.22
Maximum Volume Stored (acre-ft) =| 0.068 0.084 0.167 0.251 0.284 0.318 0.474 0.795 0.882
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Project: FOUNDERS VISTA

MHFD-Detention, Version 4.06 (July 2022)

GE TABLE BUILDER

Clear Workbook

Basin ID: BASINB

100-YR
VOLUME| EURv | waci
o

{,?,‘,T;’,i‘;" Depth Increment = 0.60 ft
PERMANENT- ORIFICES Optional Optional
POOL: Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (f) (ft) (ft?) Area (ft%) (acre) (ft3) (ac-ft)
Watershed Information Top of Micropool 0.00 16.2 16.2 264 0.006
Extended Detention Basin (EDE) 4‘ EDB sV 0.33 16.2 16.2 264 0.006 87 0.002
Watershed Area = 39.00 acres 0.60 16.2 16.2 264 0.006 158 0.004
Watershed Length = 2,320 ft 1.20 79.4 574 4,554 0.105 950 0.022
Watershed Length to Centroid = 550 ft 1.80 181.8 124.0 22,548 0.518 8,398 0.193
Watershed Slope =| 0.040 ft/ft Hoor 1.84 188.6 128.5 24,233 0.556 9,334 0.214
Watershed Imperviousness =|  49.60% [percent 2.40 193.1 133.0 25,673 0.589 23,306 0.535
Percentage Hydrologic Sail Group A = 0.0% percent Zone 1 (WQCV) 2.63 194.9 134.8 26,277 0.603 29,280 0.672
Percentage Hydrologic Soil Group B =| 0.0% percent 3.00 197.9 137.8 27,261 0.626 39,184 0.900
Percentage Hydrologic Soil Groups C/D =| 100.0% |percent 3.60 202.7 142.6 28,896 0.663 56,028 1.286
Target WQCV Drain Time = 40.0 hours 4.20 207.5 147.4 30,576 0.702 73,868 1.696
Location for 1-hr Rainfall Depths =| user Input Zone 2 (EURV) 4.39 209.0 148.9 31,118 0.714 79,728 1.830
After providing required inputs above including 1-hour rainfall — 4.80 2123 1522 32,302 0742 92,729 2429
depths, click 'Run CUHP' to generate runoff hydrographs using 5.40 217.1 157.0 34,075 0.782 112,640 2.586
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides 6.00 2219 161.8 35,893 0.824 133,628 3.068
Water Quality Capture Volume (WQCV) = 0.667 acre-feet acre-feet 6.60 226.7 166.6 37,758 0.867 155,721 3.575
Excess Urban Runoff Volume (EURV) = 1.829 acre-feet acre-feet  ¥3 (100+1/2WQCV 7.03 230.1 170.0 39,122 0.898 172,249 3.954
2-yr Runoff Volume (P1 = 1.06 in.) = 1.724 acre-feet 1.06 inches 7.20 2315 171.4 39,668 0.911 178,946 4,108
5-yr Runoff Volume (P1 = 1.43 in.) = 2.791 acre-feet 143 inches 7.80 236.3 176.2 41,625 0.956 203,332 4.668
10-yr Runoff Volume (P1 = 1.66 in.) = 3.509 acre-feet 1.66 inches 8.40 2411 181.0 43,628 1.002 228,905 5.255
25-yr Runoff Volume (P1 = 1.73 in.) =| 3.849 acre-feet 173 inches 9.00 245.9 185.8 45,677 1.049 255,695 5.870
50-yr Runoff Volume (P1 = 2.26 in.) =| 5.586 acre-feet 2.26 inches 9.60 250.7 190.6 47,772 1.097 283,727 6.513
100-yr Runoff Volume (P1 = 2.6 in.) = 6.831 acre-feet 2.60 inches 10.20 255.5 195.4 49,913 1.146 313,030 7.186
500-yr Runoff Volume (P1 = 3.07 in.) = 8.408 acre-feet 3.07 inches 10.80 260.3 200.2 52,100 1.196 343,632 7.889
Approximate 2-yr Detention Volume = 1.437 acre-feet 11.40 265.1 205.0 54,333 1.247 375,559 8.622
Approximate 5-yr Detention Volume =| 2.296 acre-feet 12.00 269.9 209.8 56,613 1.300 408,841 9.386
Approximate 10-yr Detention Volume =| 2.604 acre-feet 12.60 274.7 214.6 58,938 1.353 443,504 10.181
Approximate 25-yr Detention Volume =| 2.571 acre-feet 13.20 279.5 219.4 61,309 1.407 479,575 11.010
Approximate 50-yr Detention Volume =| 3.093 acre-feet 13.80 284.3 224.2 63,727 1.463 517,084 11.871
Approximate 100-yr Detention Volume = 3.619 acre-feet 14.40 289.1 229.0 66,191 1.520 556,057 12.765
15.00 293.9 233.8 68,700 1.577 596,522 13.694
Define Zones and Basin Geometry 15.60 298.7 238.6 71,256 1.636 638,506 14.658
Zone 1 Volume (WQCV) v 0.667 acre-feet 16.20 303.5 243.4 73,858 1.696 682,038 15.657
Zone 2 Volume (EURV - Zone 1) v 1.162 acre-feet 16.80 308.3 248.2 76,506 1.756 727,145 16.693
Z Zone 3 (100yr = 1/2 WQCV - Zones 1 &2) v 2.124 acre-feet 17.40 3131 253.0 79,200 1.818 773,855 17.765
Total Detention Basin Volum: 3.953 acre-feet 18.00 317.9 257.8 81,940 1.881 822,194 18.875
Tnitial Surcharge Volume (ISV) = 87 ft 2 18.60 3227 262.6 84,726 1.945 872,192 20.023
Initial Surcharge Depth (ISD) =| 0.33 ft 19.20 327.5 267.4 87,558 2.010 923,875 21.209
Total Available Detention Depth (Hyy) = 7.00 ft 19.80 3323 272.2 90,437 2.076 977,271 22.435
Depth of Trickle Channel (Hrc) = 0.50 ft 20.40 337.1 277.0 93,361 2.143 1,032,408 23.701
Slope of Trickle Channel (Stc) =| 0.006 ft/ft 21.00 3419 281.8 96,332 2.211 1,089,314 25.007
Slopes of Main Basin Sides (S main) = 4 H:V 21.60 346.7 286.6 99,348 2.281 1,148,015 26.355
Basin Length-to-Width Ratio (Ryw) =| 1.5 Ratio not typical. 22.20 3515 291.4 102,411 2.351 1,208,541 27.744
22.80 356.3 296.2 105,520 2.422 1,270,918 29.176
Initial Surcharge Area (A]SV) = 264 L% 23.40 361.1 301.0 108,674 2.495 1,335,174 30.651
Surcharge Volume Length (Ligy) =|  16.2 ft 24.00 365.9 305.8 111,875 2568 |[1,401,336 | 32.170
Surcharge Volume Width (Wyg,) =|  16.2 ft 24.60 370.7 310.6 115,122 2643 [1,469,433 | 33.734
Depth of Basin Floor (Hrioor) =|  1.01 ft 25.20 375.5 315.4 118,415 2718 [1,539,492 | 35.342
Length of Basin Floor (Lrioog) =| 1886 |t 25.80 380.3 320.2 121,755 2795 |1,611,541 | 36.996
Width of Basin Floor (WFLOOR) = 128.5 ft 26.40 385.1 325.0 125,140 2.873 1,685,607 38.696
Area of Basin Floor (Ar o0r) =| 24233 |2 27.00 389.9 329.8 128,571 2952 [1,761,718 | 40.443
Volume of Basin Floor (Veioor) =| 9,099 |2 27.60 394.7 334.6 132,048 3.031  [1,839,902 | 42.238
Depth of Main Basin (Hyay) =|  5-16 ft 28.20 399.5 339.4 135,572 3112 (1,920,185 | 44.081
Length of Main Basin (Lyary) =| 229.9  |ft 28.80 4043 344.2 139,141 3.194 (2,002,597 | 45.973
Width of Main Basin (Wyary) = 169.8 ft 29.40 409.1 349.0 142,757 3.277 2,087,164 47.915
Area of Main Basin (AMA]N) o 39,026 ft 2 30.00 413.9 353.8 146,419 3.361 2,173,915 49.906
Volume of Main Basin (Vyary) =| 161,700 |ft?
Calculated Total Basin Volume (Vi) =| 3.926  |acre-feet

62




MHFD-Detention, Version 4.06 (July 2022)

Project: FOUNDERS VISTA

Basin ID: BASINB

100vm
vumLmI W=

ORIFICES.

Example Zone

PERMANENT-
POOL

User Input: Orifice at Underdrain Outlet (typical
Underdrain Orfice Invert Depth =[  NJA |t (distance below the fiitration media surface)

Underdrain Orifice Diameter =

Estimated Estimated Clear Input Parameters
Stage (ft) Volume (ac-ft) Outlet Type (including Tables)
~  Zone 1 (WQCV) 2.63 0.667 Orifice Plate [ orifice prate ~|
o0veAR Zone 2 (EURV) 4.39 1162 |Orifice Plate [ orifce Piate ~|
ORIFICE
| (100+1/2WQCV) 7.03 2.124 Weir&Pipe (Restrict) | weir and Pipe (w/ Restrictor Plate) ~]|
Configuration (Retention Pond) Total (al zones) 3.953

used to drain WQCV in a Fitration BMP’

N/A inches

Underdrain Orfice Are:
Underdrain Orifice Centroid

Calculated Parameters for Underdrain

[ wAa

N/A feet

User Input: Orifice Plate with one or more orfices or Eliptical Slot Weir ical

used to drain WQCV and/or EURV in a sedimentation BMP;

Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orfice Area per Row = 1.847E-02 ft?
Depth at top of Zone using Orifice Plate = 4.39 ft (relative to basin bottom at Stage = 0 ft) Eliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centrod = N/A feet
Orifice Plate: Orifice Area per Row = 2.66 sq. inches (diameter = 1-13/16 inches) Eliptical St Area = N/A ft2
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest. poGyREInTine
Row 1 (required) | Row 2 (optional) | Row 3 (optional) | Row 4 (optional) | Row 5 (optional) | Row 6 (optional) | Row 7 (optional) | Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 1.20 2.40 2.50
Orifice Area (sq. inches) 2.66 2.66 2.66 2.66
Row 9 (optional Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A lia
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft)  Vertical Orifice Centrod = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches =
User Input: Overflow Weir (Dropbox wih Flat or Sloped Grate and Outlet Pipe OR Rectangular/T rapezoidal Weir and No Outlet Pipe; Calculated Parameters for Overflow Wer

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

Zone 3 Weir Not Selected
4.39 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; =
18.00 N/A feet Overflow Weir Slope Length =
4.00 N/A H:V Grate Open Area / 100-yr Orfice Area =
10.00 N/A feet Overflow Grate Open Area w/o Debris =
Type C Grate v | NA v Overfow Grate Open Area w/ Debris =
50% N/A %

User Input: Outlet Ppe w/ Flow Restriction Plate (Circular Orifice,

~

Restrictor Plate, or Rectangular Orifice’

Depth to Invert of Outket Pipe =

Outlet Pipe Diameter =

Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spilway (Rectanqular

Spilway Invert Stage=

Spilway Crest Length =

Spilway End Slopes =

Freeboard above Max Water Surface =

Zone 3 Restrictor| Not Selected
0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orfice Area =
36.00 N/A inches Outlet Orifice Centrod =
29.00 inches Half-Central Angle of Restrictor Plate on Pipe =

Size Outlet Plate to match 90% of

r Trapezoidal Predevelopment 100-vear Peak Runoff Rate
6.60 ft (relative to basin bottom at Stage = 0 ft) Spilway Design Fow Depth=
44.00 feet - - Stage at Top of Freeboard =
4.00 H:v DS‘ZE, Evmf(lggg_cv‘:sp’::f;zégf?:fle ‘ Basin Area at Top of Freeboard =
1.00 feet Basin Volume at Top of Freeboard =

Calculated Parameters

Zone 3 Weir Not Selected
6.89 N/A feet
10.31 N/A feet
21.16 N/A
129.14 N/A ft?
64.57 N/A ft?

for Outlet Pipe w/ Fow Restriction Plate

Zone 3 Restrictor| Not Selected
6.10 N/A ft>
1.32 N/A feet
2.23 N/A radians

Calculated Parameters for Spilway

0.94 feet
8.54 feet
1.01 acres
5.40 acre-ft

Routed Hydrograph Results

The user can override the defaut CUHP hydrographs and runoff volumes by entering new values in the Infio

w Hydrographs table (Columns W through AF).

Design Storm Return Period = WQCv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.06 1.43 1.66 1.73 2.26 2.60 3.07
CUHP Runoff Volume (acre-ft) = 0.667 1.829 1.724 2.791 3.509 3.849 5.586 6.831 8.408
Inflow Hydrograph Volume (acre-ft) =| N/A N/A 1.724 2.791 3.509 3.849 5.586 6.831 8.408
CUHP Predevelopment Peak Q (cfs) = N/A N/A 5.0 18.5 25.8 33.9 55.9 714 90.9
OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.13 0.47 0.66 0.87 1.43 1.83 233
Peak Inflow Q (cfs) = N/A N/A 32.7 54.6 65.8 73.5 106.0 130.5 159.1
Peak Outflow Q (cfs) =| 0.3 0.6 0.6 VAL 14.4 22.3 46.8 67.0 95.5
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.4 0.6 0.7 0.8 0.9 11
Structure Controlling Flow =| Plate Overflow Weir 1 Phte Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overfow Weir 1 | Outlet Plate 1 Spilway
Max Velocity through Grate 1 (fps) = N/A N/A . 0.2 i 0.5 0.5
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 38 65 64 67 66 65 62 59 57
Time to Drain 99% of Inflow Volume (hours) = 40 69 67 72 72 71 70 69 68
Maximum Ponding Depth (ft) =| 2.63 4:39 4.12 4.92 5.23 5.50 6.12 6.53 6.93
Area at Maximum Ponding Depth (acres) = 0.60 0.71 0.70 0.75 0.77 0.79 0.83 0.86 0.89
Maximum Volume Stored (acre-ft) =| 0.672 1.830 1.633 2.211 2.454 2.664 3.167 3.506 3.865
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Project: FOUNDERS VISTA

GE TABLE BUILDER

Clear Workbook

Basin ID: BASINC

100-YR
VOLUME| EURv | waci
o

{,?,‘,T;’,i‘;" Depth Increment = 0.20 ft
PERMANENT- ORIFICES Optional Optional
POOL: Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (f) (ft) (ft?) Area (ft%) (acre) (ft3) (ac-ft)
Watershed Information Top of Micropool 0.00 12.8 12.8 164 0.004
Extended Detention Basin (EDE) 4‘ EDB sV 0.33 12.8 12.8 164 0.004 54 0.001
Watershed Area = 23.50 acres 0.40 12.8 12.8 164 0.004 66 0.002
Watershed Length = 2,350 ft 0.60 12.8 12.8 164 0.004 99 0.002
Watershed Length to Centroid = 500 ft 0.80 12.8 12.8 164 0.004 131 0.003
Watershed Slope =| 0.050 ft/ft 1.00 47.5 35.5 1,685 0.039 271 0.006
Watershed Imperviousness =[  52.00% [percent 1.20 88.3 62.1 5,487 0.126 952 0.022
Percentage Hydrologic Sail Group A = 0.0% percent 1.40 129.1 88.8 11,466 0.263 2,611 0.060
Percentage Hydrologic Soil Group B =| 0.0% percent Hoor 1.44 137.3 94.1 12,922 0.297 3,099 0.071
Percentage Hydrologic Soil Groups C/D =| 100.0% |percent 1.60 138.5 95.4 13,220 0.303 5,190 0.119
Target WQCV Drain Time = 40.0 hours 1.80 140.1 97.0 13,597 0.312 7,872 0.181
Location for 1-hr Rainfall Depths =| user Input 2.00 141.7 98.6 13,979 0.321 10,629 0.244
After providing required inputs above including 1-hour rainfall — 220 143.3 2 1%,366 0:330 13464 0:309
depths, click 'Run CUHP' to generate runoff hydrographs using 2.40 144.9 101.8 14,759 0.339 16,376 0.376
the armbedded Calorade Urban Hydrograph Frocedure. Optional User Overrides | Zone 1 (WQCV) 2.52 145.9 102.8 14,99 0344 18,161 0.417
Water Quality Capture Volume (WQCV) = 0.415 acre-feet acre-feet 2.60 146.5 103.4 15,156 0.348 19,368 0.445
Excess Urban Runoff Volume (EURV) = 1.160 acre-feet acre-feet 2.80 148.1 105.0 15,558 0.357 22,439 0.515
2-yr Runoff Volume (P1 = 1.06 in.) = 1.087 acre-feet 1.06 inches 3.00 149.7 106.6 15,966 0.367 25,591 0.587
5-yr Runoff Volume (P1 = 1.43 in.) = 1.738 acre-feet 143 inches 3.20 151.3 108.2 16,379 0.376 28,826 0.662
10-yr Runoff Volume (P1 = 1.66 in.) =| 2.174 acre-feet 1.66 inches 3.40 152.9 109.8 16,797 0.386 32,143 0.738
25-yr Runoff Volume (P1 = 1.73 in.) =| 2.376 acre-feet 1.73 inches 3.60 154.5 111.4 17,220 0.395 35,545 0.816
50-yr Runoff Volume (P1 = 2.26 in.) =| 3.426 acre-feet 2.26 inches 3.80 156.1 113.0 17,648 0.405 39,031 0.896
100-yr Runoff Volume (P1 = 2.6 in.) =| 4.176 acre-feet 2.60 inches 4.00 157.7 114.6 18,081 0.415 42,604 0.978
500-yr Runoff Volume (P1 = 3.07 in.) = 5.129 acre-feet 3.07 inches 4.20 159.3 116.2 18,519 0.425 46,264 1.062
Approximate 2-yr Detention Volume = 0.914 acre-feet 4.40 160.9 117.8 18,963 0.435 50,012 1.148
Approximate 5-yr Detention Volume =| 1.445 acre-feet Zone 2 (EURV) 4.43 161.2 118.1 19,030 0.437 50,582 1.161
Approximate 10-yr Detention Volume =| 1.640 acre-feet 4.60 162.5 119.4 19,411 0.446 53,850 1.236
Approximate 25-yr Detention Volume =| 1.614 acre-feet 4.80 164.1 121.0 19,865 0.456 57,777 1.326
Approximate 50-yr Detention Volume =| 1.940 acre-feet 5.00 165.7 122.6 20,324 0.467 61,796 1.419
Approximate 100-yr Detention Volume = 2.253 acre-feet 5.20 167.3 124.2 20,788 0.477 65,907 L5139
5.40 168.9 125.8 21,257 0.488 70,111 1.610
Define Zones and Basin Geometry 5.60 170.5 127.4 21,731 0.499 74,410 1.708
Zone 1 Volume (WQCV) v 0.415 acre-feet 5.80 172.1 129.0 22,210 0.510 78,804 1.809
Zone 2 Volume (EURV - Zone 1) v 0.745 acre-feet 6.00 173.7 130.6 22,695 0.521 83,295 1.912
Z Zone 3 (100yr = 1/2 WQCV - Zones 1 &2) v 1.301 acre-feet 6.20 175.3 132.2 23,184 0.532 87,882 2.018
Total Detention Basin Volum: 2.461 acre-feet 6.40 176.9 133.8 23,679 0.544 92,569 2.125
Tnitial Surcharge Volume (ISV) = 54 ft 2 6.60 178.5 135.4 24,179 0.555 97,354 2.235
Initial Surcharge Depth (ISD) =| 0.33 ft 6.80 180.1 137.0 24,684 0.567 102,241 2.347
Total Available Detention Depth (Hyy) = 7.00 ft 23 (100+1/2WQCV 7.00 181.7 138.6 25,194 0.578 107,228 2.462
Depth of Trickle Channel (Hrc) = 0.50 ft 7.20 183.3 140.2 25,709 0.590 112,318 2.578
Slope of Trickle Channel (Stc) =| 0.005 ft/ft 7.40 184.9 141.8 26,229 0.602 117,512 2.698
Slopes of Main Basin Sides (S main) = 4 H:V 7.60 186.5 143.4 26,755 0.614 122,810 2.819
Basin Length-to-Width Ratio (Ryw) =| 1.5 Ratio not typical. 7.80 188.1 145.0 27,285 0.626 128,214 2.943
8.00 189.7 146.6 27,821 0.639 133,725 3.070
Initial Surcharge Area (A]SV) = 164 L% 8.20 1913 148.2 28,361 0.651 139,343 3.199
Surcharge Volume Length (Ligy) =|  12.8 ft 8.40 192.9 149.8 28,907 0.664 145,070 3.330
Surcharge Volume Width (Wyg,) =|  12.8 ft 8.60 194.5 151.4 29,458 0.676 150,906 3.464
Depth of Basin Floor (Hrioor) =|  0.61 ft 8.80 196.1 153.0 30,014 0.689 156,853 3.601
Length of Basin Floor (Lrioog) =| 1373 |t 9.00 197.7 154.6 30,576 0.702 162,912 3.740
Width of Basin Floor (W 00g) =| 941 ft 9.20 199.3 156.2 31,142 0.715 169,084 3.882
Area of Basin Floor (Ar o0g) =| 12922 |2 9.40 200.9 157.8 31,713 0.728 175,369 4.026
Volume of Basin Floor (Veioor) =| 2,957  |f® 9.60 202.5 159.4 32,290 0.741 181,770 4.173
Depth of Main Basin (Hyary) =|  5.56 ft 9.80 204.1 161.0 32,872 0.755 188,286 4322
Length of Main Basin (Lyary) =| 1817 |ft 10.00 205.7 162.6 33,458 0.768 194,919 4.475
Width of Main Basin (Wyary) = 138.6 ft 10.20 207.3 164.2 34,050 0.782 201,669 4.630
Area of Main Basin (Ayary) =| 25194  |f2 10.40 208.9 165.8 34,647 0.795 208,539 4.787
Volume of Main Basin (Vyapy) =| 104,082 |#t? 10.60 210.5 167.4 35,250 0.809 215,529 4,948
Calculated Total Basin Volume (Vipw) =| 2.460 acre-feet 10.80 2121 169.0 35,857 0.823 222,639 5.111
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100-YEAR
ORIFICE

ORIFICES.

Example Zone Configuration (Retention Pond)

PERMANENT i
PoOL
User Input: Orifice at Underdrain Outlet (typical

Underdrain Orfice Invert Depth = NJA ___ft (distance below
Underdrain Orifice Diameter = N/A inches

used to drain WQCV in a Fitration BMP’

Estimated Estimated Clear Input Parameters
Stage (ft) Volume (ac-ft) Outlet Type (including Tables)
Zone 1 (WQCV) 2.52 0.415 Orifice Plate [ orifice prate ~|
Zone 2 (EURV) 4.43 0.745 Orifice Plate [ orifce Piate ~|
(100+1/2WQCV) 7.00 1.301 Weir&Pipe (Restrict) | weir and Pipe (w/ Restrictor Plate) L]
Total (all zones) 2.461

Underdrain Orfice Are:
Underdrain Orifice Centroid

the fitration media surface)

N/A

Calculated Parameters for Underdrain

[ wAa

feet

User Input: Orifice Plate with one or more orfices or Eliptical Slot Weir ical

used to drain WQCV and/or EURV in a sedimentation BMP;

Calculated Param

=ters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orfice Area per Row = 1.438E-02 ft?
Depth at top of Zone using Orifice Plate = 4.43 ft (relative to basin bottom at Stage = 0 ft) Eliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centrod = N/A feet
Orifice Plate: Orifice Area per Row = 2.07 sq. inches (diameter = 1-5/8 inches) Eliptical St Area = N/A ft2

User Input: Stage and Total Area of Each O

ice Row (numbered from lowest to highest

Size Plate to match
WQCV Drain Time

Row 1 (required) | Row 2 (optional) | Row 3 (optional) | Row 4 (optional) [ Row 5 (optional) | Row 6 (optional) | Row 7 (optional) | Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 1.48 2.95 2.25
Orifice Area (sq. inches) 2.07 2.07 2.07 2.07
Row 9 (optional Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A lia
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft)  Vertical Orifice Centrod = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches =
User Input: Overflow Weir (Dropbox wih Flat or Sloped Grate and Outlet Pipe OR Rectangular/T rapezoidal Weir and No Outlet Pipe; Calculated Parameters for Overflow Wer
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.43 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 6.93 N/A feet
Overflow Weir Front Edge Length = 5.00 N/A feet Overflow Weir Slope Length = 10.31 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orfice Area = 11.36 N/A
Horz. Length of Weir Sides = 10.00 N/A feet Overflow Grate Open Area w/o Debris = 35.87 N/A ft?
Overflow Grate Type =| Type C Grate v NA Y Overfow Grate Open Area w/ Debris = 17.94 N/A ft?
Debris Clogging % = 50% N/A %

User Input: Outlet Ppbe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, ol

Rectangular Orifice’

~

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor| Not Selected Zone 3 Restrictor| Not Selected
Depth to Invert of Outket Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orfice Area = 3.16 N/A ft?
Outlet Pipe Diameter = 27.00 N/A inches Outlet Orifice Centrod = 0.92 N/A feet
Restrictor Plate Height Above Pipe Invert = 20.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.07 N/A radians
Size Outlet Plate to match 90% of
User Input: Emergency Spilway (Rectanqular or Trapezoidal Predevelooment 100-vear Peak Runoff Rate Calculated Parameters for Spilway
Spilway Invert Stage= 6.80 ft (relative to basin bottom at Stage = 0 ft) Spilway Design Fow Depth= 0.92 feet
Spilway Crest Length = 25.00 feet - - Stage at Top of Freeboard = 8.72 feet
Spilway End Slopes = 4.00 H:v DS‘ZE, Evmf(lggg_cv‘:sp’::f;zégf?:fle ‘ Basin Area at Top of Freeboard = 0.68 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.54 acre-ft

Routed Hydrograph Results

The user can override the defaut CUHP hydrographs and runoff volumes by entering new values in the Infio

w Hydrographs table (Columns W through AF).

Design Storm Return Period = WQCv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.06 1.43 1.66 1.73 2.26 2.60 3.07
CUHP Runoff Volume (acre-ft) = 0.415 1.160 1.087 1.738 2.174 2.376 3.426 4.176 5.129
Inflow Hydrograph Volume (acre-ft) =| N/A N/A 1.087 1.738 2.174 2.376 3.426 4.176 5.129
CUHP Predevelopment Peak Q (cfs) = N/A N/A 2.7 9.9 13.9 18.3 30.2 38.6 49.2
OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.12 0.42 0.59 0.78 1.29 1.64 2.09
Peak Inflow Q (cfs) = N/A N/A 19.3 31.8 38.3 42.8 61.4 752 91.6
Peak Outflow Q (cfs) =| 0.2 0.5 0.4 35 7.3 10.9 24.5 36.5 50.7
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.4 0.5 0.6 0.8 0.9 1.0
Structure Controlling Flow =| Plate Overflow Weir 1 Phte Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Outlet Plate 1 Spilway
Max Velocity through Grate 1 (fps) = N/A N/A . 5 8 1.0 1.0
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 38 62 61 65 63 62 58 56 53
Time to Drain 99% of Inflow Volume (hours) = 40 66 65 70 70 69 68 67 65
Maximum Ponding Depth (ft) =| 2.52 4.43 4.11 5.06 5.41 5.66 6.30 6.70 7.10
Area at Maximum Ponding Depth (acres) = 0.34 0.44 0.42 0.47 0.49 0.50 0.54 0.56 0.58
Maximum Volume Stored (acre-ft) =| 0.417 1.161 1.020 1.442 1.610 1.733 2.066 2.285 2.520
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Chapter 8. Inlets

FIGURE 8-2, INLET CAPACITY CHART COMBINATION (TYPE 16) INLET
LOCAL TYPE | AND TYPE Il (MULTI-FAMILY)

Street Section Data: Street Width Flowline to Flowline = 44°
Type of Curb and Gutter = 6" vertical
Minor Storm Maximum Spread = 18.7"

Combination Inlet - Minor Storm

Inlet Capacity (cfs)
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"The Town of Castle Rock standard street section parameters must apply to use these charts. For non-standard sections, the inlet
capacity shall be calculated using the UDFCD spreadsheets (see Section 8.4).

“ The maximum spread width is limited by the curb height based on no curb overtopping allowable during a minor storm.
*Calculations for the 12-inch depth curve assume a vertical wall behind the top of curb. For the gutter-full depth case, the Mnor
Storm Capacity Chart may be used.

Town of Castle Rock Storm Drainage Design and Technical Criteria Manual Page 8-8
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Chapter 8. Inlets

FIGURE 8-9, INLET CAPACITY CHART SUMP CONDITIONS
AREA (TYPE C) INLET

Type C Inlet - Standard Grate
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Notes:
1. The Town of Castle Rock standard inlet parameters must apply to use these charts.

Town of Castle Rock Storm Drainage Design and Technical Criteria Manual Page 8-15
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Chapter 8. Inlets

FIGURE 8-4, INLET CAPACITY CHART CURB OPENING (TYPE R) INLET
MINOR COLLECTOR

Street Section Data:  Street Width Flowline to Flowline = 48'
Type of Curb and Gutter = 6" vertical
Minor Storm Maximum Spread = 18,7
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"The Town of Castle Rock standard street section parameters must apply to use these charts. For non-standard sections, the inlet
capacity shall be calculated using the UDFCD spreadsheets (see Section 8.4)

"I'hemadnmspmdwidhisinied by the curb height based on no curb overtopping allowable during a minor storm.
’dehﬁonsforﬁelhmhdephmeassumeavaﬁcdﬁlbeﬁidmewpdwrb. For the gutter-full depth case, the Minor
Storm Capacity Chart may be used.

Town of Castle Rock Storm Drainage Design and Technical Criteria Manual Page 8-10
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Chapter 8. Inlets

FIGURE 8-11, INLET CAPACITY CHART SUMP CONDITIONS
COMBINATION (TYPE 16) INLET

Type 16 Combination Inlet
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Notes:
1. The Town of Castle Rock standard inlet parameters must apply to use this chart.

Town of Castle Rock Storm Drainage Design and Technical Criteria Manual Page 8-17

69



70



i Summary of Water Quality
CASTLE Rock Conformance to MS4 Permit

C DL ORADOD

The purpose of this worksheet is to document conformance with the Town of Castle Rock's M54
permit with regard to permanent water guality on land disturbance projects.

Project Name Founders Vista Subdivision

Project Owner 176M LLC

Project Location 667 Morth Ridga Road

ToCR Project Number SOP20-026

Total Site Area 180.5 acres

Total Size of Common Plan of Development 1805 Acres

Check all that apply:
[v Project within Plum Creek Basin
| Project within Cherry Creek Basin

Estimated construction completion date 06-01-28

| The water quality control measure{s) for applicable development sites shall meet one of the following base
design standards as per the SDOTCM Section 144, Please select all design standards that were applied to meet
conformance with the M54 on this site,

# WQUV standard
O Pollutant removal standard
O Bunotf reducton standard
3 Applicable site draining to regional WOV control messure (accepts drinage prior 10
discharging to WOTS)
0 Applicable site drsiming to regional WOV control facility (with receiving pervious
area control mensure upstremm of WOTS)
O Constrained redevelopment sites standard
« Impervicusness of existingsite _ / {Imp, AcSite Acl=_ %
« Variance required TCV Mo,
O Existing control measure with WQOY per previous enteria standands
» Reference Construction Permit Mo,
0 Chemry Creek Basin onlv, choose one: [ Tmier1 [ [Tier2 | [Tier3
[ Mo control measures provided (See Permanent WO Worksheet for applicability)

Page | | of 2
Rev. 12-2020
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Summary of Water Quality
Conformance to MS4 Permit

2, Was an exclusion to water quality applied as per SDDTCM Section 13,1,57 [¥lves[ |no
i 00 ves, please select all that apply, provide total excluded impervious areads) and submil vanance, as

applicable: TCV Mo,

O Pavement management site

Excluded impervious area:

LTSS

O Excluded roadway redevelopment

Excluded impervious area:

acres

O Excluded existing roadway areas

Excluded impervious area:

EICTES

B Above ground and below ground otilities

3 Large lot single family home
O Mon-residential and non-commercial infiltration

Excluded impervious area: ACres
# Land disturbance for land to remain undeveloped
Excluded impervious area: 0 acres

O Stream Siahilization Sites

Excluded impervious area:

O Truils

Excluded impervious arca;

O Ol and Gas Exploration

EICTES

acres

1. For Development and Redevelopment sites, following any exclusions claimed above, was any portion of the
site excluded up to 20% of the site and not to exceed one acre?|» Yes| No

If yes, complete the following:
Excluded area; 1.0
Todal Site area: 180.5

ACTCS

acres, 0.5 %o site excluded

4. For Constrained sites, was any portion of the site excluded up to 50% of the site and not to exceed 50% of the

Yes v No

If yes, complete the following:

Excluded area:

Excluded impervious arca:
Todal Site area:

impervious area’|

ACTCS
ACres

Acres, %o site excluded

Tal Iimpervious area:

BeTes, %o impervious excluded

Page | 2 of 2
Rew, 12-2020
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Project= Founders Vista Subdivision

Permanent Water Quality Determination Worksheet (Taken from 3019 SDDTCRW Sections 13.1.4 and 13.1.5)

Project #: 5020 26

v |

Iw [Ty

Applicant: Macor LLC

L1 Wil the project ressli in s temzorery dvtursancs of greater than one scied i Ma in settion 1.2
(= Ve |Procosd 1o sctisn &
12 I the project part of 3 larger common plae of Jeskpment or sie shere putiple [T Mo |Procees o seciion 13
ssparain and diing comsinction aciheties may ke iaking piace st cifferens times on
diffiram schuduis, but resain ndsted and anesithin 194 mie of sech othe? |4
vommon plan of dreglopmen Uwil gereerally b deourenied on @ Sie deveopment
pan. manies plan, or equherlen, dor the gropertyproject)
(Wi |Procesd 1o saction &
13 I thee proecr witkin The Chermy Creek Wanershesd? (7 ¥ex [Parmarsnt wer gualivg conirol measinss may be reguired. Rler o Waner
Cushify Comim Bagulation 72.7 for details and allowshis sclerian.
[ _to | Permasont waner gualitg poantrol measanes ane ot requined,
— —
¥ Aipplizatie She Types ard Facusiara by Varasce
2l s the grajert have more than 35% mpervigus area on the edsiing Sie? [® P [Project s an appicable Deveinpment Sie. Proceed 10 seation 3
[~ ¥m_|Procesdin 2.3
23 Deses Dy 2rject have frealir tan 755 ispendous sea on thiaasling sied ™ Pz [Project s an appicable ReSiwebepment Site. Prodeed W seclion 3.
7 Wex |Project i a0 a0 i d Aedesdog Ehe. Procesdio L3
FE] Wil 104 el wha rurneeiT b om the sdibing and propoied e =e captared and Sreated I Yiri [P Further sction reguioed.
ising o or mane of the abowabike design stondar ter permarcat waner gealiny?
® Mo |Procesdinia
24 Do arrp ol water guality echasiofs apply 10 the sile? [ Me [Pertioss of e project ane eachadad. Precoed with disign in sccordanta with
Comirained Redevelopment siandands nd apety for sarfsce bor Comtrgined
= Vi |Proceed io weitien 5 Folowiag appooval of otbser asduidons, Sinign nemaising
s in darece with £ d Reckese dards and apply for
vmrbancs for Cosstrsnad Badeslooment Shes
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Seciian Eﬂﬂ:ll W Irabristion.
] |Apg s ble St Other Exdusion By
31 1: Roadwmays, bridges and trails osly
311 |k1he proge @i o peekiias ral? Wi | Procoed 10 nal line
B Mo |Procesdin 312
s thea brall dor s roadway? 7 ¥ |Procendin B12
@ Mo |Peoect b aedudid. Subem it varlancs for Lk Eaduded dom Parmirsnt Wate:
113 [isthe project primanly ued far parking or access 1o parking? [ Wes |Thisewclusion does mot agply, Permanent warter qualiny bs required.
i® Mo |Proeedin 513
315 | Dot e project add in peivies area? T M |Proqect s e idind. Sl i el anos Por P recn | s s ol Sy Farbigked |
¥ 1y |Proceedin B4
314 Dromrs tha groject add mang than B35 feat of pesed madth &t aory bacation Sotha 0 Mo [Propect o eedudid. Submit varlanos fer Egadwiry Bedesrlopeint Sas
Eiaing roaedwiry? L] L
(7 ¥er | Peoeesad in nast line
o the croject sdd mon than one scre of preed sras por mils 8080 sshbing @ Mo |Project s eecuded. Subm @ varlsnce for Egadway Bedewelonmmt Sty
it ? |Exchacad Iroee Feresgngnm Woner Duabty Bosrnm o
O Yes |Proceed (o nest line
Draes the praject incrasss she midth by ban Hmes or mare, on sversge, of the oniginal (@ Mo |Fxisting aress of sie are exciyded onky. Submit wwetancs for Coriing Sosdwey
raachwiy anaa? Saarfacis Only Exdl i From Panmissnl Wiler Ol ity Brguinenients
[ e [ Thin msclusion does ot app%y, Permanent waer qualhy s required.
EF] Catwgary 3: M dentisl ard ial prajects aniy
R b U ot s ekt wit® cdl ard gab daplodation, prod uchion, prodHsing, of O Project & eedudid. Subvnit varianos for Cilared Gay Faplosgtion S Endipdod
e atmEnT perations o rareaTission faciiies, nchyd ng activivie: necessany o |frgm Permonent 'Waier Cughty Reguirpmants.
prequare s ie for driling ssd the off drilling »
1 M |Proceedio 332
LEE b ihe project, foer siregm sakilzation? 7 ¥ |Project s mecluded, Suben ik varance for Siresm Sistilation Sie: Escibed
] Pmt;ﬂ'l';!n_i 333
323 |k the progect for istalation or makierane of Jboeepround or undergrouwnd Wb | [ Yer |Project sesduded, Submi vanance for Sbgergrgusd ang Undergrogng
o Indrastructars that does nof permaresty atber the bermain, gmund cover, or |ukibsties Eeclucded from Permanent Water Gl iry Aeguemenis
driinags pithanm fom thine preser prior o Be ok uchon @i ty md uding
ACTFwitios 20 inal, replace of Mainiain ot BHes under roddwans of 0Ther pavid areis
that retum the surfacs bg e same oondition?
O Me |Procid o 338,
1L b thex proect o wndieszlyped bad [land with nohuman-made strecturnes such o [ ¥es [Project & asduded. Subm i varlance for Sies with fnd Dy rbarces in
tulidings or pavement| tat wil remaie sndessioped alter the project |
) Mo |Proaied o 335,
125  |Wil the post-prajen condition resull in surtaos waber sischa rge durng the B0th ™ Mo |Project & eeduded, Submk study slong with varlanee for Son -resigestipl ang
pereamtin sorm. runoff set? bor-comme e infiirgiisn Cengilizo Erduged om Peomament Water
O ey L Permanent waner gualiy b

Barw 122000
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Ressaran |intruction

[Categgary 31 Resibernlal, Agricultsral snd Commsrcial projedss
13l b progect @ dngle-Lamily esideniial ki, ar agriculiural zoned lards, gresner than (o Wieg |Peocoed 1o nesi line
or el o 2.5 acres in gie per sweling s ?

(Mo |Proteedin 852

hlhtpm,iba:shln‘mrll‘ﬂ!ﬁ-ﬂpﬁ\hm" o rde |Project s esdudid. Submin varlenoe for Lange Lot Shegle By ek Bines Exclinded
(# Yo |Procead i net lise
i 1w progect sits graabar Than 200 impersow? (o g |The et inion descs sal agply, Patimanin L weater gaily oo ol red,
(" b |Peoceed to et lise
Wi the post-gropec comdition resull in surisce waber Sischargs dening the B0ih T Mo |Project & esclided. Submi study song wiih vartans for Lage ot Sngle
partenti viorm runcff et Lk St sl wcdved from Parmacs ok Wabe Clualits M ramm s

(= ey |This ewclinbon does not spply, Permanent warter gualiny b requinsd,

3EF W 000 ol b el T e reckidantial or Comorencial At b Cagiurnd P ek |This aetlusion des ol azply. Ty Wt guility b

(# Mo |Proceed in nesi lise
bl ora portion of the uis urdeveloped orwil i emain undeva opsd s = e 1h- pu-n:mu!uu- mnummm huhnt_hr—ﬁ'um
Do T X

Emmt!ﬂlsf_uﬂnﬂmmm P‘WOEUW "E“""E

" Ma_|Peotind 1o fn e

15 T PRIV U SR P RO TWACALS 21 GPEake fThasm 20% of 1h she? CWe [This asdision dods il applk. Perman ent waner fuality B iequnsd,
i® Mo |Procead in nesi lhe
I tha remareng urésrated mparious e grestarthae cne scre ¥ e [The eeslinion dess sol apply.  Parmanent water guabiy g uined.
% P | g dl 10 il D
b i pract icabile ne cagiu re ruralf from portions af the st that wil| nat drain o a i* Mo Do d £ 1haat it is ot practicalle 5o caphare nanafTy
comtral maswre? Frmnihlrlﬂﬂun-cflhﬁlﬂg-nmeﬂllrwpmt Mo further action is
i

T ¥er |This eedusion does sol azply, Permanent waner guality b requined.

L BT W g ] 2 L 1 PR CDMITE ] Farrst Moy darepe v 13-2808
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APPENDIX B

GORDAN DRIVE
UD-INLET WORKSHEET
VERSION 4.05

Reference: Phase III Drainage Report for Gordan Drive Improvements Project, Prepared by
Bohannan Huston, Inc., February 22, 2019.
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Project:
Inlet ID:

Warning 02

Version 4.05 Released March 2017

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

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

FOUNDERS VISTA SUBDIVISION

INLET 1

|- Taack Terown

Seack
—
o 5 Show Details I
E °
o Clear Worksheet ‘
Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Teack = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack =] 0.020 fi/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.016
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Terom = 18.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx= 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.047 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =] 18.0 18.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O v check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qailow =] 20.8 152.1 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet ‘Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Warning 02: Max Allowable Depth for Minor Storm is greater than the Curb Height.
|| INLET ON A CONTINUOUS GRADE
Version 4.05 Released March 2017
F——Lo (C)——
Show Details

(/K

Reset Defaults

Clear Worksheet
Design Information (Input) MINOR MAJOR
Type of Inlet I DenveriNo. /16 Gombinaion LJ Type =|  Denver No. 16 Combination
Local Depression (additional to continuous gutter depression ‘a’) aocaL = 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2
Length of a Single UnitInlet (Grate or Curb Opening) L= 3.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) /o =] 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CG= 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity = 1.6 3.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qp = 0.9 6.3 cfs
Capture Percentage = Q,/Q, = C% = 64 34 %
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Version 4.05 Released March 2017

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

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

FOUNDERS VISTA SUBDIVISION

INLET 2

)

Heure

Show Details

Clear Worksheet

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 fft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 18.0 ft
Gutter Width w= 2.00 ft
Street Transverse Slope Sy = 0.020 fi/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 fi/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.047 fi/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax= 18.0 18.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 40 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) r 2 check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow = 9.0 1521 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
INLET ON A CONTINUOUS GRADE
Version 4.05 Released March 2017
p Lo (C) .
Show Details

\I/LO/({/

Reset Defaults

Clear Worksheet

Design Information (Input)

| Denver No. 16 Combination

MINOR

MAJOR

Type of Inlet Type = Denver No. 16 Combination

Local Depression (additional to continuous gutter depression 'a’) aocaL = 20 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2

Length of a Single UnitInlet (Grate or Curb Opening) Lo= 3.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) /o =| 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= 0.50 0.50

Clogging Factor for a Single Unit Curb Opening (typical min. value =0.1) CrC= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity = 16 3.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.9 6.3 cfs
Capture Percentage = Q,/Q, = C%= 64 34 %




Project:
Inlet ID:

Warning 02

Version 4.05 Released March 2017

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

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

FOUNDERS VISTA SUBDIVISION

INLET 3

|- Taack Terown

Seack
—
o 5 Show Details I
E °
o Clear Worksheet ‘
Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Teack = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack =] 0.020 fi/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.016
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Terom = 18.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx= 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.047 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =] 18.0 18.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O v check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qailow =] 20.8 152.1 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet ‘Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Warning 02: Max Allowable Depth for Minor Storm is greater than the Curb Height.
|| INLET ON A CONTINUOUS GRADE
Version 4.05 Released March 2017
F——Lo (C)——
Show Details

(/K

Reset Defaults

Clear Worksheet
Design Information (Input) MINOR MAJOR
Type of Inlet I DenveriNo. /16 Gombinaion LJ Type =|  Denver No. 16 Combination
Local Depression (additional to continuous gutter depression ‘a’) aocaL = 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3
Length of a Single UnitInlet (Grate or Curb Opening) L= 3.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) /o =] 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CG= 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity = 3.0 6.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qp = 2.0 105.6 cfs
Capture Percentage = Q,/Q, = C% = 60 6 %
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Project:
Inlet ID:

Warning 02

Version 4.05 Released March 2017

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

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

FOUNDERS VISTA SUBDIVISION

INLET 4

|- Taack Terown

Seack
—
o 5 Show Details I
E °
o Clear Worksheet ‘
Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Teack = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack =] 0.020 fi/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.016
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Terom = 18.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx= 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.050 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =] 18.0 18.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O v check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qailow =] 204 149.3 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet ‘Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Warning 02: Max Allowable Depth for Minor Storm is greater than the Curb Height.
|| INLET ON A CONTINUOUS GRADE
Version 4.05 Released March 2017
F——Lo (C)——
Show Details

(/K

Reset Defaults

Clear Worksheet
Design Information (Input) MINOR MAJOR
Type of Inlet I DenveriNo. /16 Gombinaion LJ Type =|  Denver No. 16 Combination
Local Depression (additional to continuous gutter depression ‘a’) aocaL = 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3
Length of a Single UnitInlet (Grate or Curb Opening) L= 3.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) /o =] 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CG= 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity = 26 5.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qp = 1.5 14.2 cfs
Capture Percentage = Q,/Q, = C% = 63 30 %
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Project:
Inlet ID:

Warning 02

Version 4.05 Released March 2017

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

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

FOUNDERS VISTA SUBDIVISION

INLET 5

|- Taack Terown

Seack
—
o 5 Show Details I
E °
o Clear Worksheet ‘
Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Teack = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack =] 0.020 fi/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.013
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Terom = 18.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx= 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.047 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =] 13.9 18.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O v check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qailow =] 18.1 162.8 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet ‘Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Warning 02: Max Allowable Depth for Minor Storm is greater than the Curb Height.
|| INLET ON A CONTINUOUS GRADE
Version 4.05 Released March 2017
F——Lo (C)——
Show Details

(/K

Reset Defaults

Clear Worksheet
Design Information (Input) MINOR MAJOR
Type of Inlet I DenveriNo. /16 Gombinaion LJ Type =|  Denver No. 16 Combination
Local Depression (additional to continuous gutter depression ‘a’) aocaL = 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3
Length of a Single UnitInlet (Grate or Curb Opening) L= 3.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) /o =] 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CG= 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity = 1.8 6.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qp = 0.6 100.3 cfs
Capture Percentage = Q,/Q, = C% = 75 6 %
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Project:
Inlet ID:

Warning 02
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

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

FOUNDERS VISTA SUBDIVISION

INLET 6

|- Taack Terown

Seack
—
o 5 Show Details I
E °
o Clear Worksheet ‘
Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Teack = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack =] 0.020 fi/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.013
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Terom = 18.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx= 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.050 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =] 13.9 18.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O v check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qailow =] 18.7 159.8 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet ‘Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Warning 02: Max Allowable Depth for Minor Storm is greater than the Curb Height.
|| INLET ON A CONTINUOUS GRADE
Version 4.05 Released March 2017
F——Lo (C)——
Show Details

(/K

Reset Defaults

Clear Worksheet
Design Information (Input) MINOR MAJOR
Type of Inlet I DenveriNo. /16 Gombinaion LJ Type =|  Denver No. 16 Combination
Local Depression (additional to continuous gutter depression ‘a’) aocaL = 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3
Length of a Single UnitInlet (Grate or Curb Opening) L= 3.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) /o =] 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CG= 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity = 1.5 6.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qp = 0.5 20.6 cfs
Capture Percentage = Q,/Q, = C% = 77 23 %
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Project:
InletID:

Warning 02|

Warning 1

Version 4.05 Released March 2017

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

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

FOUNDERS VISTA SUBDIVISION
INLET 7
|-—Taack Tcrowy
Show Details
Clear Worksheet
Gutter Geometry (Enter data in the blue cells]
Maximum Allowable Width for Spread Behind Curb Toack =| 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack =] 0.020 fift
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Hcurs =, 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 18.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sy = 0.020 /it
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sy =] 0.083 fift
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 f/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax =| 18.0 | 18.0 |t
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax =| 6.0 I 16.0 |inches
Check boxes are not applicable in SUMP conditions O r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR S TORM Allowable Capacity is based on Depth Criterion Qalk)w=| SUMP SUMP |cfs

Warning 02: Max Allowable Depth for Minor Storm is greater than the Curb Height.

INLET IN A SUMP OR SAG LOCATION

Version 4.05 Released March 2017

Show Details

Reset Defaults

Clear Worksheet

Design Information (Input) MINOR MAJOR
Type ofInlet ‘ DenverNo; 16 Combinafion —J Type = Denver No. 16 Combination
Local Depression (additional to continuous gutter depression 'a' from above) Ajocal = 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside oflocal depression) Ponding Depth = 5.8 5.8 inches
Grate Information MINOR MAJOR [~ Override Depths
Length ofa Unit Grate L, (G) = 3.00 feet
Width ofa Unit Grate W, =| 1.73 feet
[Area Opening Ratio for a Grate (typical values 0.15-0.90) Ao = 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) C, (G) = 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) C,(G) = 0.60
Curb Opening Information MINOR MAJOR
Length ofa UnitCurb Opening Lz (c)= 3.00 feet
Height of Vertical Curb Opening in Inches Hyen = 6.50 inches
Height of Curb Orifice Throatin Inches Hinroat = 525 inches
[Angle of Throat (see USDCM Figure ST-5) Theta = 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy(C)= 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) C,(C)= 0.66
Low Head Performance Reduction (Calculated MINOR MAJOR
Depth for Grate Midwidth A= 0.509 0.509 ft
Depth for Curb Opening Weir Equation deyp =| 0.32 0.32 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF¢ombination = 0.91 0.91
Curb Opening Performance Reduction Factor for Long Inlets RFcyp = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RF G = 0.91 0.91

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q, =| 3.6 | 3.6 Icfs
WARNING: Inlet Capacity less than Q Peak for Minor and Major Storms QpeakrequRED =| 3.8 | 114.6 |cfs
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