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CERTIFICATION PAGE

"I affirm that this report and plan for the Phase I drainage design of Auburn Heights was prepared by
me (or under my direct supervision) in accordance with the provisions of the Town of Castle Rock
Drainage Design and Technical Criteria for the owners thereof. I understand that the Town of Castle
Rock does not and will not assume liability for drainage facilities designed by others."

Melinda E. Lundquist
Registered Professional Engineer

State of Colorado No. 38413

“Auburn Ventures II, LP hereby certifies that the drainage facilities for Auburn Heights shall be
constructed according to the design presented in this report. I understand that the Town of Castle Rock
does not and will not assume liability for the drainage facilities designed and/or certified by my
engineer and that the Town of Castle Rock reviews drainage plans pursuant to the Municipal Code; but
cannot, on behalf of Auburn Heights, guarantee that final drainage design review will absolve Auburn
Ventures II, LP and/or their successors and/or assigns of future liability for improper design.”

Name of Developer

Authorized Signature
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CONCEPT UTILITY REPORT | AUBURN HEIGHTS

1.0 General Location and Description
A. Site Location

The Auburn Heights development is located in a portion of the south half of section 3, Township 8
South, Range 67 West of the 6" principal meridian in the Town of Castle Rock, Douglas County,
Colorado. The site is bounded by Omni Gulch to the northwest, Auburn Ridge Apartments to the
northeast, Auburn Drive to the southeast, and Castle Highlands Filing No. 2 to the southwest. Five

multifamily residential buildings, a clubhouse, and free-standing garages are planned for this site.
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Figure 1. Vicinity Map

B. Description of Property

Auburn Heights is a multifamily development and is approximately 6.1 acres. The existing ground
generally slopes to the north and northeast where majority of the site’s existing drainage pattern

sheet-flows to Omni Gulch. The site contains slopes ranging from 2% to 25%. The Auburn Heights site
contains an existing water quality pond developed during the Auburn Villas project.

The site lies within Zone X outside the 100-year floodplain per FEMA Flood Insurance Rate Map
number 08035C0169G, dated March 16, 2016.

The onsite soils consist of Bresser-Truckton sandy loams with 5 to 25 percent slopes and Newlin
gravelly sandy loam with 8 to 30 percent slopes. These soils are both classified as group B soils,

meaning the soils have a high infiltration rate when thoroughly wet. Please refer to the Appendix for
a copy of the NRCS soils map.
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2.0 Drainage Basins and Sub-Basins
A. Major Drainage Basins

Majority of the site currently drains to the northwest toward Omni Gulch, an open channel. Within the
limits of this project boundary, an existing water quality pond is located in the northwest corner that
had been designed and constructed in association with Aurburn Ridge Phase I. Approximately 1.5 acres
of the project site sheet flows into the water quality pond in the existing state.

B. Minor Drainage Basins

The existing topography associated with this project site is divided into seven on-site drainage basins
and two off-site drainage basins. Please refer to the Appendix for the Historic Drainage map for basin
locations.

Historic Basin E1 is 0.02 acres that includes a small portion of the southwest corner of the site. E1 has
a 5-year runoff coefficient of 0.01 and a 100-year runoff coefficient of 0.44. Stormwater flows from
east to west, to design point le.

Historic Basin E2 is 0.06 acres that includes a small portion of the southwest corner of the site which
sheet flows toward Millbrook Court. E2 has a 5-year runoff coefficient of 0.01 and a 100-year runoff
coefficient of 0.44. Stormwater flows from north to south, to design point 2e.

Historic Basin E3 is 2.38 acres that contains a large portion of the western side of the site which sheet
flows to Omni Gulch. E3 has a 5-year runoff coefficient of 0.01 and a 100-year runoff coefficient of
0.44. Stormwater flows from southwest to northeast, to design point 3e.

Historic Basin E4 is 0.29 acres that contains a small portion of the site located at the center of the
south boundary and sheet flows toward Millbrook Court. E4 has a 5-year runoff coefficient of 0.01
and a 100-year runoff coefficient of 0.44. Stormwater flows from north to south, to design point 4e.

Historic Basin E5 is 0.67 acres that contains the eastern portion of the site which sheet flows to Auburn
Drive. E5 has a 5-year runoff coefficient of 0.01 and a 100-year runoff coefficient of 0.44. Stormwater
flows from southwest to northeast, to design point 5e.

Historic Basin E6 is 1.19 acres that covers the central portion of the site and sheet flows to the
northeast toward Auburn Ridge. E6 has a 5-year runoff coefficient of 0.01 and a 100-year runoff
coefficient of 0.44. Stormwater flows from southwest to northeast, to design point 6e.

Historic Basin E7 is 1.49 acres that covers the central portion of the site and drains to the existing
water quality pond in the northwest portion of the site. E7 has a 5-year runoff coefficient of 0.01 and
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a 100-year runoff coefficient of 0.44. Stormwater flows form southwest to northeast, to design point
7e.

Historic Basin OS-1, as delineated by Manhard Consulting in association with the original Auburn Villas
project, is 0.19 acres that consists of an existing building located north of the project site. 0S-1 has a
5-year runoff coefficient of 0.71 and a 100-year runoff coefficient of 0.81.

Historic Basin 0OS-2, as delineated by Manhard Consulting in association with the original Aurburn
Villas project, is 0.67 acres that consists of an existing building, paved areas and landscaping, located
north of the project site. 0S-2 has a 5-year runoff coefficient of 0.76 and a 100-year runoff coefficient
of 0.81.

The developed site consists of ten on-site drainage basins as well as the same two offsite basins.

Developed Basin D1 contains a small portion of the southwest corner of the site that sheet flows off-
site towards the open space (Tract D) of Castle Highlands Filing No. 2. Basin D1 has a 5-year runoff
coefficient of 0.03 and a 100-year runoff coefficient of 0.45. This basin consists of the landscaping
located adjacent to the proposed 8-unit building and is included as part of the area described in the
water quality conformance summary attached in the Appendix.

Developed Basin D2 contains the portion of the site that fronts the Omni Gulch Channel which
includes landscaping located adjacent to the 8-unit and 52-unit buildings. Basin D2 has a 5-year runoff
coefficient of 0.03 and a 100-year runoff coefficient of 0.45. This basin sheet flows off-site, to Omni
Gulch and is included as part of the area described in the water quality conformance summary
attached in the Appendix.

Developed Basin D3 contains the southeast portion of the site that drains to a Type C inlet (SDIN2)
located at a low point in the drive aisle. Basin D3 has a 5-year runoff coefficient of 0.59 and a 100-year
runoff coefficient of 0.75. Stormwater is conveyed by a 2’ concrete plan located in the middle of the
drive aisle to the Type Cinlet SDIN2, design point 3d. If the inlet becomes clogged, flow will bypass to
Basins D4 and D6 where it will be collected by an inlet at design point 4d and will overland flow offsite
to design point 6d.

Developed Basin D4 contains the central, southern portion of the site which includes landscaping,
covered parking, and paved areas. Basin D4 has a 5-year runoff coefficient of 0. 50 and a 100-year
runoff coefficient of 0.70. Stormwater is conveyed by a 2’ concrete pan located in the middle of the
drive aisle to the Type Cinlet SDIN3, design point 3d. If the inlet becomes clogged, flow will bypass to
Basins D3 and D8 where it will be collected by Type Cinlets at design points 8d and 3d.

Developed Basin D5 contains the southeast portion of the site which includes covered parking, two
buildings, paved areas and landscaping. Basin D5 has a 5-year runoff coefficient of 0.58 and and 100-
year runoff coefficient of 0.74. Stormwater is conveyed by a 2’ concrete pan located in the middle of
the drive aisle to the Type Cinlet SDIN 5, design point 5d. If the inlet becomes clogged, flow will bypass
to Basin D8 where it will be collected by the Type Cinlet SDIN4 at design point 8d.
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Developed Basin D6 is located along the eastern boundary of the project and includes the landscaping
adjacent to the clubhouse. Basin D 6 has a 5-year runoff coefficient of 0.03 and a 100-year runoff
coefficient of 0.45. This basin drains off-site toward Auburn Drive and is included as part of the area
described in the water quality conformance summary attached in the Appendix.

Developed Basin D7 is the north corner of the site and contains the existing water quality pond. The
pond will be landscaped and maintained regularly.

Developed Basin D8 contains the central portion of the site which includes covered parking,
landscaping, portions of the pool and volleyball area, and the 52-unit building. Basin D8 has a 5-year
runoff coefficient of 0.70 and a 100-year runoff coefficient of 0.81. Stormwater is conveyed by a 2’
concrete pan located in the middle of the drive aisle to the Type C inlet SDIN 4, design point 8d. If this
inlet becomes clogged, flow will bypass to Basin D9 where it will be collected by the Type Cinlet SDIN
1, design point 9d.

Developed Basin D9 contains the northwest portion of the site which includes landscaping, one
building, covered parking, portions of the pool and volleyball area, and paved areas. Basin 9D has a 5-
year runoff coefficient of 0.71 and a 100-year runoff coefficient of 0.81. Stormwater is conveyed by a
2’ concrete pan located in the middle of the drive aisle to the Type Cinlet SDIN 1, design point 9d. If
this inlet becomes clogged, flow will bypass to Basin D7 where it will be collected in the water quality
pond.

Developed Basin D10 is located in the northeast corner of the site that contains paved areas and
landscaping. Basin D10 has a 5-year runoff coefficient of 0.53 and a 100-year runoff coefficient of 0.71.
This basin drains off-site toward Auburn Ridge Apartments and is included as part of the area
described in the water quality conformance summary attached in the Appendix.

Basin OS-1 will remain the same as its historic state and continue to flow toward the existing water
quality pond.

Basin 0S-2 becomes slightly larger as a result of this project and remains tributary to the existing
water quality pond.

3.0 Drainage Design Criteria

A. Regulations
This drainage study is prepared in conformance with the Town of Castle Rock Storm Drainage and
Technical Criteria Manual as revised June 2019, and per the Mile High Flood District Manuals 1-3,
latest editions.

Town criteria requires that full-spectrum detention be provided for the site. However, due to
stormwater detention provided immediately upstream of the site, only water quality treatment
is required for the proposed development. This detention pond is referred to as Pond A in the
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Castle Highlands Filing No. 2 Phase Il Drainage Study. Both the narrative and calculations
pertaining to the design of Pond A from this study by JR Engineering are included in Appendix D.

B. Drainage Studies, Master Plans, Site Constraints

The previous drainage studies impacting the site are the following:
Castle Highlands Filing No. 2 Phase Ill Drainage Study by JR Engineering dated August 21, 2001.
The Floodplain Modification Study for Omni Tributary Channel Stabilization Project by Wright
Waters Engineers dated May 2018.
The Auburn Villas Lot 2, Auburn Ridge Phase Il Drainage Report by Manhard Consulting LTD
dated May 2016.
Auburn Ridge Drainage Details As-builts dated March 10, 2013.

There is an existing water quality pond in the northeast corner of the site that was constructed
with the Auburn Ridge project engineered by Vermilion Peak Engineering. This water quality pond
collects water from the central portion of the site, provides water quality treatment, then releases
into Omni Gulch. Per the Castle Highlands Filing No. 2 Phase Ill Drainage Study, “Pond A” upstream
of the site provides the required detention for this lot and only water quality treatment is required
prior to release into Omni Gulch.

Castle Highlands Filing No. 2 Phase Ill Drainage report by JR Engineering dated August 21, 2001,
accounts for the required detention for Basin KK, located within this project site, which was
determined to have a 100-year flow of 31.5 cfs (refer to the Appendix for referenced drainage
basin and SF-form). Although this current site plan has an increased percent impervious than what
was anticipated in the master study, the 100-year flow discharging from this current project site
is 29.7 cfs (refer to MHFD UD spreadsheet in the Appendix where this calculated flow is
highlighted on the outlet structure sheet) which is less than what JR Engineering accounted for
within the detention volume of Pond A. This difference in 100-year flows are due to the higher
100-year rainfall intensity JR Engineering used when developing this drainage study and the higher
100-year runoff coefficient of 0.80 versus 0.74 used in the attached calculations. JR Engineering
used a 100-year rainfall intensity of 8.5 in/hr while the current rainfall intensity Town of Castle
Rock Storm Drainage Design and Technical Criteria Manual lists the 100-yr rainfall intensity as 2.6
in/hr in Table 6-1, which was the value used in our drainage calculations.

As the volume of the existing water quality pond and the design of the existing outlet structure
was designed per assumptions of developed flows for this project site, the outlet structure has
been redesigned to drain the water quality capture volume within forty (40) hours.

C. Storage and Water Quality Enhancement

The existing water quality pond has been designed to drain the Water Quality Capture Volume in
40 hours. The existing outlet structure will be modified for this new development to ensure the
drain time remains 40 hours given the existing pond size.
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4.0 Stormwater Management Facility Design

A. Stormwater Conveyance Facilities
This project site contains five multifamily residential buildings, a clubhouse, and free-standing
garages. The drive aisles will include concrete pans in an inverted-crown street cross section to
capture and direct stormwater to the water quality pond in the northeast corner of the site.

Inlets and storm pipe will also capture and direct water to the water quality pond.

B. Stormwater Storage Facilities

There is an existing water quality pond in the northeast corner of the site constructed during
Auburn Ridge. This water quality pond collects water from the majority of the existing site,
provides water quality treatment, then releases into Omni Gulch. Per the Castle Highlands Filing
No. 2 Phase Ill Drainage Study, “Pond A” upstream of the site provides the required 100-year
detention for this lot and only water quality treatment is required prior to release in Omni Guich.

The existing outlet structure of the water quality pond will be redesigned to adequately drain the
Water Quality Capture Volume in 40 hours for the proposed development. The water from the
pond will be released into Omni Gulch which ultimately flows to East Plum Creek approximately
one mile north of the site.

C. Water Quality Enhancement Control Measures

Employ Runoff Reduction Practices:

Reducing the runoff peak volumes is an important best management practice (BMP) to not
overwhelm existing infrastructure or receiving bodies of water with developed stormwater flows.
The existing water quality pond is designed to drain the Water Quality Capture Volume in forty
(40) hours to reduce the release rate of major storm events.

Implement BMPs that Provide a Water Quality Capture Volume (WQCV) with Slow Release:

The water quality pond is designed to drain the WQCV in forty (40) hours to promote time of
suspended solids to settle before discharging into Omni Gulch. Water draining from paved areas
to the provided landscaping helps reduce runoff volume as it can infiltrate into the ground.

Stabilize Drainageways:

The adjacent channel, Omni Gulch located northwest of the project site, is being modified and
stabilized through the Floodplain Modification Study completed by Wright Water Engineers in
conjunction with the previous project, Auburn Villas. Approximately 360 feet of the existing
channel will be stabilized with four cutoff wall grade control structures and drop structures.
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Implement Site Specific and Other Source Control BMPs:

An existing overflow weir has been provided with the construction of the existing water quality
pond. The overflow weir was taken into account with the redesign of the outlet structure to
ensure a foot of freeboard is provided for flood control. The existing outlet structure will also be
modified to drain the WQCV in forty (40) hours given the proposed improvements related to this
project.

D. Floodplain Modification

A floodplain modification study was completed in conjunction with the Auburn Villas proposed
site by Wright Water Engineers in May 2018. This floodplain modification study analyzed the
stabilization of 360 feet of existing channel. The channel experiences erosion occurring
intermittently along its length. There is a 100-year floodplain in the subject reach of the Omni
Channel delineated in the Omni Industrial and Westfield Watersheds Flood Hazard Delineation
(FHAD) report, dated April 2013. However, the Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Map (FIRM), Map Number 09035C0169G, Effective March 16, 2016 (FEMA,
2016), shows the channel in the Project site being designated as Zone X floodplain (i.e.,
approximate floodplain with no Base Flood Elevation determined). See Appendix for FEMA map.

E. Additional Permitting Requirements
No additional permitting requirements are anticipated with this project.

F. General

The general runoff of the site directs runoff to the concrete pans located in the middle of the drive
aisles. The concrete pans convey the stormwater to Type C inlets that ultimately convey the
stormwater to the water quality pond in the northwest corner of the site.

The existing water quality pond was analyzed and re-designed by using the Mile High Flood District
Detention spreadsheet. When inputting the as-built elevations and volumes in the stage storage,
and putting in the existing outlet structure plate criteria, the WQCV was not being captured within
the forty hours and was overtopping the weir. To mediate this issue, the outlet structure plate
will need to be modified by raising the grate elevation and using a flat top instead of slope of 4:1.
By doing so, this allows the WQCV water surface elevation to be below the grate, meaning it will
go through the orifice holes and into the outlet pipe.

The orifice plate will now have three orifice holes, each having a diameter of 13/16 inch, to drain
the WQCV in forty hours. A 50% debris clogging factor was used within the design calculations,
however if the grate is completely clean, the two-year storm will go through the plate rather than
the spillway.

The five proposed inlets were sized using the UD Inlet spreadsheet which analyzed the five-year
and 100-year storms to ensure that no ponding occurred outside of the drive aisle. The storm
drains were sized using SewerGEMS. The combined basin flowrates were inputted from the SF-
forms for the 5-year and 100-year storms and the respective hydraulic grade lines (HGL) were
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5.0

6.0

profiled to ensure the 5-year HGL was within the pipe and the 100-year HGL was beneath the
surface elevation.

Conclusions

G. Compliance with Standards
This drainage study complies with the Mile High Flood District standards and the Town of Castle
Rock Standards for drainage facilities.

H. Variances
As Basins D1, D2, D6 and D10 do not receive water quality before flowing offsite, a water quality
exclusion is required and the water quality compliance summary is included in the Appendix.

I. Drainage Concept

The proposed development is a total of 6.1 acres that will consist of five multi-unit buildings, a
club house, covered parking, a pool, volleyball court, landscaping and paved areas which will
ultimately increase the overall imperviousness of the project site, therefore, increasing
stormwater runoff from its pre-construction characteristics. To mitigate this outcome, the existing
water quality basin in the northwest corner of the site has been evaluated to capture the project
site, as well as two offsite basins from Auburn Ridge, and drain the Water Quality Capture Volume
(WQCV) in forty hours. Upstream of this project is a full spectrum extended detention basin (EDB)
that has been sized for the 100-year stormwater runoff for this project site, therefore the pond
was only sized for WQCV before discharging into the adjacent channel, Omni Gulch.

References

1. Town of Castle Rock Standards and Specifications

2. Urban Storm Drainage Criteria Manual, Vol 1, 2, & 3

3. Web Soil Survey

4. FIRM, Flood Insurance Rate Map
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Hydrologic Soil Group—Castle Rock Area, Colorado

(Auburn Heights)
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Hydrologic Soil Group—Castle Rock Area, Colorado

Auburn Heights

Hydrologic Soil Group

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

BtE Bresser-Truckton sandy |B 4.9 79.2%
loams, 5 to 25 percent
slopes

NeE Newlin gravelly sandy B 1.3 20.8%
loam, 8 to 30 percent
slopes

Totals for Area of Interest 6.2 100.0%

Description

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

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

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

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

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

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

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

USDA

=0
|

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

6/1/2021
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Hydrologic Soil Group—Castle Rock Area, Colorado Auburn Heights

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 6/1/2021
== Conservation Service National Cooperative Soil Survey Page 4 of 4



K Factor, Whole Soil—Castle Rock Area, Colorado
(Auburn Heights)

39° 22'44"N
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Map Scale: 1:1,590 if printed on A landscape (11" x 8.5") sheet.
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Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 13N WGS84
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K Factor, Whole Soil—Castle Rock Area, Colorado
(Auburn Heights)

MAP LEGEND MAP INFORMATION
Area of Interest (AOI) w24 Streams and Canals The soil surveys that comprise your AOI were mapped at
1:20,000.
Area of Interest (AOI) e 28 Transportation
Soils w32 -+ Rails Warning: Soil Map may not be valid at this scale.
Soil Rating Polygons )
902 ve e 37 — Interstate Highways Enlargement of maps beyond the scale of mapping can cause
[ US Routes misunderstanding of the detail of mapping and accuracy of soil
] o5 43 line placement. The maps do not show the small areas of
4 Major Roads contrasting soils that could have been shown at a more detailed
10 — 49
] scale.
— Local Roads
l:l 15 s .55
— B4 Background Please rely on the bar scale on each map sheet for map
L1 7 ’ . Aerial Photography measurements.
] 20 mw  Notrated or not available Source of Map: Natural Resources Conservation Service
[] 24 Soil Rating Points Web Soil Survey URL:
oordinate System: eb Mercator :
- 02 Coordinate Syst Web M tor (EPSG:3857)
.28
- m o5 Maps from the Web Soil Survey are based on the Web Mercator
] 32 projection, which preserves direction and shape but distorts
(] 10 distance and area. A projection that preserves area, such as the
L1 9 15 Albers equal-area conic projection, should be used if more
] 43 o ' accurate calculations of distance or area are required.
[ 49 o A7 This product is generated from the USDA-NRCS certified data
O .20 as of the version date(s) listed below.
.55
= O 24 Soil Survey Area: Castle Rock Area, Colorado
| 64 28 Survey Area Data: Version 13, Jun 5, 2020
) O :
[ ] Notrated or not available " Soil map units are labeled (as space allows) for map scales
Soil Rating Lines o ’ 1:50,000 or larger.
.02 o 3 Date(s) aerial images were photographed: Jul 24, 2018—Nov
- 05 o 43 19, 2018
10 B 49 The orthophoto or other base map on which the soil lines were
- compiled and digitized probably differs from the background
w15 m 55 imagery displayed on these maps. As a result, some minor
- 64 shifting of map unit boundaries may be evident.
s A7 .
a 20 (] Not rated or not available
Water Features
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K Factor, Whole Soil—Castle Rock Area, Colorado

Auburn Heights

K Factor, Whole Soil
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
BtE Bresser-Truckton sandy |.15 4.9 79.2%
loams, 5 to 25 percent
slopes
NeE Newlin gravelly sandy .10 1.3 20.8%
loam, 8 to 30 percent
slopes
Totals for Area of Interest 6.2 100.0%
Description
Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor K is one of six factors used in the Universal Soil Loss Equation
(USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the
average annual rate of soil loss by sheet and rill erosion in tons per acre per
year. The estimates are based primarily on percentage of silt, sand, and organic
matter and on soil structure and saturated hydraulic conductivity (Ksat). Values of
K range from 0.02 to 0.69. Other factors being equal, the higher the value, the
more susceptible the soil is to sheet and rill erosion by water.
"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The
estimates are modified by the presence of rock fragments.
Factor K does not apply to organic horizons and is not reported for those layers.
Rating Options
Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
Layer Options (Horizon Aggregation Method): Surface Layer (Not applicable)
UsDA  Natural Resources Web Soil Survey 6/1/2021
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SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO

NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does 50g000me 310%00mg INUNDATION BY THE 1% ANNUAL CHANCE FLOOD
not necessarily |der1t|fy all areas SUbJe_Ct to flooding, p_artlcularly from local drainage 104° 54' 22 5" 104° 52' 30" The 1% annual chance flood (100-year flood), also known as the base flood, is the flood that has
sources of small size. The community map repository should be consulted for ' JOINS PANEL 0167 a 1% chance of being equaled or exceeded in any given year. The Special Flood Hazard Area is
possible updated or additional flood hazard information. 39° 24' 22 5" Y 39° 24' 22.5" the area subject to flooding by the 1% annual chance flood. Areas of Special Flood Hazard
29 BEAUT, 2 8 / 27 include Zones A, AE, AH, AO, AR, A99, V, and VE. The Base Flood Elevation is the water-surface
To obtain more detailed information in areas where Base Flood Elevations (BFEs) W elevation of the 1% annual chance flood.
and/or floodways have been determined, users are encouraged to consult the Flood = ZONE A No Base Flood Elevations determined
. . . le] )
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables shown on COLORFUL 2 V) ZONE AE Base Flood Elevations determined
this FIRM. Users should be aware that BFEs shown on the FIRM represent rounded LANE (’7;\ o ‘%}p / East Plum Creek .
whole-foot elevations. These BFEs are intended for flood insurance rating purposes 3 Xn ~ < 6058 ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood Elevations
. . . G < <$ -~ @P i
only and should not be used as the sole source of flood elevation information. yesth ° = 28 ZONE AE determined.
Accordingly, flood elevation data presented in the Flood Profiles and Floodway Data ‘N?RNL > I 554
’ . : . . . ) . %\ 1 5 ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average
and/or Summary of Stillwater Elevations tables should be utilized in conjunction with NDO@@ RcLE g East Plum Creek depths determined. For areas of alluvial fan flooding, velocities also determined.
the FIRM for purposes of construction and/or floodplain management. SPLE R e
4, & % Qp 1 ZONE AR Special Flood Hazard Areas formerly protected from the 1% a_r_mual chance
Boundaries of the floodways were computed at cross sections and interpolated & Yer o of&% ;fsgy 1 flood by a flood control system that was subsequently decertified. Zone
between cross sections. The floodways were based on hydraulic considerations with %, X, S oop i AR indicates that the former flood control system is being restored to provide
. . . © & 1 protection from the 1% annual chance or greater flood.
regard to requirements of the National Flood Insurance Program. Floodway widths %\\"10 0& 0® I ZONE A99 Area to be protected from 1% annual chance flood by a Federal flood
i i i QO 15> 1% ANNUAL CHANCE °
tahr;g l?hgﬁ pertinent floodway data are provided in the Floodway Data table shown on d < FLOOD DISCHARGE ——J SAFFRON DR protection system under construction; no Base Flood Elevations determined.
' N $0o0 '9;_37 v CONTAINED IN CULVERT ! 6067 ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood Elevations
L . . . . % v VIR ined.
The projection used in the preparation of this map was Universal Transverse K G S DIAN DR determined
Mercator (UTM) zone 13. The horizontal datum was NAD 83, GRS 1980 < ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood Elevations
spheroid. Differences in datum, spheroid, projection or UTM zones used in the \gfé" ‘@/\ . determined.
productlon pf FIRMs for adjacent _Junsd_lc’gons may rgsult in shgh_t positional IS X & FLOODWAY AREAS IN ZONE AE
differences in map features across jurisdiction boundaries. These differences do not o
affect the accuracy of this FIRM. A
%;%g\ The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free of
o S > ;
Flood elevations on this map are referenced to the North American Vertical Datum of tfelggzloerl]c;?gn;:tegt so that the 1% annual chance flood can be carried without substantial increases in
1988. These flood elevations must be compared to structure and ground elevations
referenced to th(_e same vert!cal dgtum. For information regarding conversion |:] OTHER FLOOD AREAS
between the National Geodetu_: _Vert|cal Dat_um of 1929 a_nd the North Am_encan 4 TOWN OF CASTLE ROCK
Vertical Datum of 1988, visit the National Geodetic Survey website at SPRINGBRIAR DR_ | > o ) o i
http://www.ngs.noaa.qov or contact the National Geodetic Survey at the followin F 080050 ZONE X Areas of 0.2% annual chance flood; areas of _1 % annual chance flood with
p. - : : y g average depths of less than 1 foot or with drainage areas less than 1 square
address: mile; and areas protected by levees from 1% annual chance flood.
NGS Information Services OTHER AREAS
H;ﬁﬁgi\gﬁ?‘;ﬁi Surve 43401 000 ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
y 61 N — ZONE D Areas in which flood hazards are undetermined, but possible.

SSMC-3, #9202
1315 East-West Highway

NN\ COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
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Silver Spring, Maryland 20910-3282
(301) 713-3242 6188
619 S \] OTHERWISE PROTECTED AREAS (OPAs)
To obtain current elevation, description, and/or location information for bench marks o 6'79 A
shown on this map, please contact the Information Services Branch of the National CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.
Geodetic Survey at (301) 713- 3242, or visit its website at http://www.ngs.noaa.gov. Q 1% Annual Chance Floodplain Boundary
% 0.2% Annual Chance Floodplain Boundary

Base map information shown on this FIRM was provided by the Douglas
County GIS Department and the Town of Castle Rock GIS Department. Additional
input was provided by the City of Lone Tree and Town of Parker. These data are
current as of 2010.
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Insurance Study report for information on flood control structures for this jurisdiction.
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The profile baselines depicted on this map represent the hydraulic modeling baselines
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centerline or appear outside the SFHA.
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Based on updated topographic information, this map reflects more detailed and
up-to-date stream channel configurations and floodplain delineations than
those shown on the previous FIRM for this jurisdiction. As a result, the Flood
Profiles and Floodway Data tables for multiple streams in the Flood

Insurance Study Report (which contains authoritative hydraulic data) may reflect
stream channel distances that differ from what is shown on the map. Also, the
road to floodplain relationships for unrevised streams may differ from what is
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occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.
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AUBURN VENTURES II, LP

ATTN: JOHN CICHON
15957 N 81TH STREET
SUITE 101
SCOTTSDALE, ARIZONA, 85260

N:\PROJECTS\31207 AUBURN HTS\DRAINAGE\02_DRAINAGE MAPS\HISTORIC DRAINAGE MAP.DWG, LAOGRADY, 11/29/21

FILING NO .2
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CASTLE HIGHLANDS OS2 2.1 4.4
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. ALL BASINS ASSOCIATED WITH NYLOPLAST

GRATES DO NOT SHOW DESIGN POINT SYMBOLS
ON PLANS FOR VISUAL CLARITY. ALL DESIGN SAID

DESIGN POINTS ARE LOCATED AT THE NYLOPLAST
GRATE LOCATIONS.

SHADED ZONE X PER MAP 08035C0169G
DATED MARCH 16, 2016 AND 100-YEAR

FLOODPLAIN PER OMNI WESTFIELD
WATERSHED FLOOD HAZARD AREA

DELINEATION (FHAD) APRIL 2013

N:\PROJECTS\31207 AUBURN HTS\DRAINAGE\02_DRAINAGE MAPS\DEVELOPED DRAINAGE MAP.DWG, LAOGRADY, 11/29/21

UTILITY NOTIFICATION

BEFORE YOU DIG
INCC 1-800-922-1987

TWO WORKING DAYS

RUNOFF 5-YR |RUNOFF 100-YR
BASIN ID

(CFS) (CFS)
D1 0.04 1.17
D2 1.02 2.62
D3 0.91 2.28
D4 2.88 6.59
D5 2.85 6.36
D6 0.01 0.19
D7 0.25 0.52
D8 0.25 0.52
D9 0.25 0.52
D10 0.25 0.52
D11 0.83 1.70
D12 0.83 1.70
D13 0.83 1.70
D14 0.43 0.89
D15 0.43 0.89
D16 0.65 1.26
D17 0.12 0.24
D18 0.39 0.81
D19 0.47 0.96
D20 0.13 0.43
D21 0.16 1.19
D22 0.04 0.37
D23 0.04 0.12
D24 0.02 0.06
D25 0.00 0.04
D26 0.01 0.15
D27 0.00 0.08
D28 0.00 0.04
D29 0.00 0.08
D30 0.00 0.04
D31 0.09 0.27
D32 0.04 0.12
D33 0.04 0.16
D34 0.01 0.15
D35 0.70 1.41
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Summary of Water Quality

TOWN OF )
CASTLE Rock Conformance to MS4 Permit

The purpose of this worksheet is to document conformance with the Town of Castle Rock’s MS4
permit with regard to permanent water quality on land disturbance projects.

Project Name Auburn Heights

Project Owner Auburn Ventures I, LP

Project Location South half of section 3, Township 8 South, Range 67 West of the 6th P.M.

ToCR Project Number SDP21-0037

Total Site Area 6.14

acres

Total Size of Common Plan of Development 6.14 acres

Check all that apply:

o] Project within Plum Creek Basin

[ ] Project within Cherry Creek Basin

Estimated construction completion date MAY 2022

1. The water quality control measure(s) for applicable development sites shall meet one of the following base
design standards as per the SDDTCM Section 14.4. Please select all design standards that were applied to meet
conformance with the MS4 on this site.

o Qaad

Q

WQCYV standard
Pollutant removal standard
Runoff reduction standard

Applicable site draining to regional WQVC control measure (accepts drainage prior to
discharging to WOTS)

Applicable site draining to regional WQVC control facility (with receiving pervious
area control measure upstream of WOTS)

Constrained redevelopment sites standard
» Imperviousness of existing site / (Imp. Ac/Site Ac) = %
» Variance required TCV No.

Existing control measure with WQCYV per previous criteria standards
* Reference Construction Permit No.
Cherry Creek Basin only, choose one: |—Tier 1 |—Tier 2 |—Tier 3
No control measures provided (See Permanent WQ Worksheet for applicability)

Page |1 of 2
Rev. 12-2020



Summary of Water Quality
Conformance to MS4 Permit

2. Was an exclusion to water quality applied as per SDDTCM Section 13.1.5? [0 Yes| No
i. If yes, please select all that apply, provide total excluded impervious area(s) and submit variance, as

applicable:

0

a

a

TCV No. 1

Pavement management site
Excluded impervious area:

acres

Excluded roadway redevelopment

Excluded impervious area:

acres

Excluded existing roadway areas

Excluded impervious area:

acres

Above ground and below ground utilities

Large lot single family home

Non-residential and non-commercial infiltration
Excluded impervious area: acres
Land disturbance for land to remain undeveloped
Excluded impervious area: 0.53 acres
Stream Stabilization Sites

Excluded impervious area: acres
Trails

Excluded impervious area: acres
Oil and Gas Exploration

3. 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?[ o Yes| No

If yes, complete the following:

Excluded area;: 0.53

Total Site area; 6.13

acres
acres, 8.6 % 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
impervious area?] Yes| No

If yes, complete the following:

Excluded area:

Excluded impervious area:

acres
acres

Total Site area:

acres, % site excluded

Total Impervious area:

acres, % impervious excluded

Page | 2 of 2
Rev. 12-2020
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CASTLE HIGHLANDS FILING NO. 2

PHASE I1I DRAINAGE STUDY

Prepared for:

CASTLE ROCK EQUITIES, L.L.C.
6950 East Belleview Avenne, Suite 301
Englewood Colorado, 80111
Confact: Sam N. Perry

Prepared by:

JR ENGINEERING
6020 Greenwood Plaza Boulevard
Englewood, Colorado 80111
303.740.9393
Contact; Mr. James Fitzmorris

Project Number 2316.05

August 23, 1999
Revised: December 10, 1999

Project Number 14695.00-
Revised: August 21, 2001

X:A1460000.al1\1 469500\Reports\drainage.doc
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Project: Castle Highlands Filing No. 2
Date: August 21, 2001

ENGINEER’S STATEMENT:

The enclosed drainage report, and exhibits, were prepared by me, or under my direct supervision,
and are correct to the best of my knowledge and belief. Said drainage report has been prepared in
accordance with applicable Town of Castle Rock criteria and is in conformance with the master
plan of drainage for the effected area. I accept responsibility for any liability causes by negligent
acts, errors or omissions on my part in preparing this report.

Ve senefines o~

Tom~ <PV

James P. Fitzmorris, P.E.
Colorado Registered Professional Engineer No. 28211
For and On Behalf of JR Engineering, Ltd.

OWNER/ DEVELOPER'S STATEMENT:

As Ownet/Developer of land(s) identified within this report; I agree to proceed, implement and
comply with all recommendations and requirements outlined herein.

- Owner Name and Signature

TOWN OF CASTLE ROCK APPROVALS:

ENGINEERING DIVISION DATE

PUBLIC WORKS DIRECTOR DATE
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General Location and Description

Location

Castle Highlands Filing No. 2 consists of 75.0 acres and is located in portions of Section 3 and
10, Township 8 South, Range 67 West of the Sixth Principal Meridian, Town of Castle Rock,
Douglas County, Colorado (Figure 1). The site is bounded on the north and northwest by
Wolfensberger Road, by Cedar Hill Cemetery on the east and by undeveloped land on the
remaining sides. '

Description of Property

Soils on the site consist of Bresser-Truckton sandy loam and Newlin gravelly sandy loam (Figure
2). Vegetation consists of native grasses, cacti, and stands of scrub oak. The site slopes
northeasterly in direction at grades varying from one to thirty percent.

The site is undeveloped and is currently pastureland for livestock. The proposed development
will include 31.9 acres of single family development, 8.5 acres of multi-family development, and
4.5 acres of commercial development. 8.8 acres will be dedicated as public right-of-way and 21.3
acres will remain as open space. The entire site will be overlot graded and temporary and
permanent seeding will be used to minimize erosion.

Drainage Basins and Sub-Basins

Major Basin Description

Castle Highlands Filing No. 2 is within the East Plum Creek drainage basin. Plum Creek is
located approximately one mile downstream of this site. The site is not within a 100-year flood
plain as shown on FIRM maps 080049-0285¢ and 080049-0170c dated September 30, 1987. The
Soil Conservation Service (figure 2) classifies the on-site soils as Hydrologic Group B.

Sub-Basin Description

The site slopes northeasterly in direction at grades varying from one to thirty percent.
Approximately two-thirds of the site historicaly drains into an existing channel that outfalls into
an existing on-stream detention pond. The pond outlets to the northeast into the continuation of
said channel. A portion of the site drains into the channel downstream of the detention pond.
The channel conveys flows under Wolfensberger Road via an existing 42” CMP and an existing
48” CMP which discharges in an existing channel on the north side of the road. The channel
continues northeasterly in direction for approximately one mile where it outfalls into East Plum
Creek.

The remaining one-quarter of the site also drains northeasterly. This area is routed to an existing
channel along the south side of Wolfensberger Road. The channe] along the south side of
Wolfensberger Road continues easterly in direction for approximately thirteen hundred feet
where it ties into a tributary of East Plum Creek.



This site accepts off-site flows from an undeveloped area to the southwest. A majority of this
basin will remain as open space. Any developed portions will provide detention ponds that will
not release at rates higher than historic. This site will release detained flows at historic rates as
required by the Town of Castle Rock.

Drainage Design Criteria

Reglilations

This report was prepared to meet the regulatory requirements of the Town of Castle Rock,
Colorado. This report was prepared following guidelines and regulations within the "Town of
Castle Rock Public Works Regulations”" (TCRPWR, October 1, 1998) the Douglas County Storm
Drainage Design and Technical Criteria (DCSDDTC) and the "Urban Storm Drainage Criteria
Manual”, (USDCM, 1992).

Development Criteria

This site was addressed in an approved preliminary drainage report by JR Engineering titled
"Castle Highlands Preliminary Drainage Study" (September 1, 1994). This study identified
historic flows for this site and upstream of this site. It defined required detention volumes and
release rates. This site encompasses a majority of the area addressed in this study. The only area
excluded from this filing is the multi-family site east of Auburn Drive. This study is in
compliance with the preliminary study.

Hydrologic Criteria |

This report analyzes the 5-year and 100-year storms for storm water conveyance systems and
10-year and 100-year storms for the detention requirements. All on-site runoff calculations
utilized the Rational Method to determine runoff quantities. Runoff from the major offsite basin
and it’s continuation through this project was evaluated using the Colorado Urban Hydrograph
Procedure (CUHP). Detention and release values were calculated using the CUHP runs from the
Preliminary Study and the Empirical Formula, V = KA, where K;go= (1.78I - 0.0021* — 3.56)/
1000 and Ky = (0.951 — 1.90) / 1000. In this formula, “V” represents the required volume for
the100-year or 10-year storm (acre-feet), “I” represents the developed basin imperviousness (%),
and “A” represents the tributary area (acres).

Hydraulic Criteria

Open channel flow calculations utilized Manning's equation. Storm sewer capacities;-hydraulic
grades and energy grades were also calculated using Manning's equation. Pond release rates were
calculated using standard weir and orifice equations.

Drainage Facility Design

General Concept -
Conveyance of flood peaks within the Castle Highlands Subdivision will be handled through the
use of storm sewers, streets and channelization. Both of the single-family areas drain into the

£



proposed detention pond (the modified existing pond, shown as “Pond A” on map). This
detention pond has been sized to retain the increased runoff from the site and pass through
historic off-site flows.

The future multi-family site (Lot 2, Block 7) will drain undetained mto the existing channel
downstream of “Pond A”. The release rate from “Pond A” has been reduced to account for these
undetained releases. On-site water quality facilities are recommended for the future multi-family

site when it is develop&d. The Commecial site will be required fo construct a detention/water
quality pond to account for increased runoff. This pond will be designed and incorporated Into
the layout of the commercial site with the land development process for this parcel.

The off-site runoff through this site from Basin OS1 was obtained from the Castle Highlands
Preliminary Drainage Study (Reference 6). The CUHP run shows the 100-year flow to be 485
cfs. This flow will be conveyed under Coachline Road with two 72-inch RCP pipes into &
junction box. This box also receives the on-site flows from basins A-J, 0S14, OS1B, 082, and
0S3 through a 48-inch storm sewer located in Coachline Road. The flow from this box will be
conveyed by a 72-inch RCP to an outlet point 950 feet downstream to the existing natural
channel. The outlet of this pipe will be protected from erosion by riprap. Upstream of this
outlet, the 72-inch pipe will pick up additional flow from an existing 29”x42” arch pipe under
Wolfensberger Road. This pipe will connect to a new manhole on the south side of the road. A
new 36-inch RCP will be extended to a manhole on the 72-inch pipe. The flow through this
system was designed by using the CUHP run from the Preliminary Study, which determined the
peak flow from both offsite and onsite basins to be 528 cfs. (Reference 6). The calculations are
provided in Appendix B.

Beyond the end of the 72-inch pipe outlet, approximately 400 feet of the channel will remain in
its natural condition other than the addition of riprap slope protection. This channel] will lead
directly to a drop structure into detention “Pond A”. The detention pond outlet structure is
designed to detain the water quality volume and 10-year storage vo fume. The release structure
and a weir handle the 100-year release. Due to the volume of the release through the weir, a
sloping boulder drop structure is incorporated at this point as well,

Specific Details :

Most of the storm sewer system was designed to carry the 5-year runoff. The lines in Coachline
Road west of the high point and basin A were designed to convey the 100-year storm. If the
easterly inlet in basin A at design point 1 on this line were to overflow onto Coachline, the runoff
would proceed casterly down Coachline instead of to the west and into “Pond A”. All of the
inlets at design points 1, 2, 3 and 5, in sump conditions, have an emergency overflow swale to
convey runoff into Coachline in the event of inlet blockage. . Sex

The existing drainage.channel will be improved by the installation of pipe, outlet protection and
riprap slope protection. The channel improvements begin at the southwest corner of the site at
“Drop A”. A twin 72-inch RCP culvert will carry flows under the proposed Coachline Road. A
single 72-inch RCP then continues in a northeasterly direction for approximately 950 feet. Bank
improvements will be required at the 72-inch pipe outlet. The natural channe] then continues
through “Drop E” and into the on-stream detention pond “A”. Downstream of the pond the
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channel continues, unimproved, to an existing culvert at Wolfensberger Road . The channel
calculations are provided in Appendix B.

Detention “Pond A” was designed in accordance with the preliminary study for this parcel
(Reference 6). The CUHP run for the off-site basin shows peak flows of 485 cfs and 71 cfs for
the 100-year and 10-year storms respectively at the southwest property line. The Tunoff from the
future multi-family site west of Auburn Drive will be captured in “Pond A" via a swale located
between lots 21 & 22.

The release structure is a three-stage structure consisting of a water quality riser, 10-year orifice
and a 100-year weir with one-foot of freeboard. The required water quality volume is 48,000
cubic feet (CF) and the pond provides 51,700 CF of water quality storage. The water quality riser
was designed to drain this volume over a 40 hour time period. The 10-year required storage
volume is 104,100 CF and the pond provides 108,900 CF of storage. The outlet structure utilizes
a 36" RCP (ref. 5, page 97, table 4). The pipe opening does not require an orifice plate since the
calculated orifice diameter was 36", The100-year required volume is 442,950 CF per the CUHP
runs performed with the preliminary drainage study. The pond provides 447,600 CF of storage at
an elevation of 6292.4. The 100-year release is accommodated by the 36" RCP conveying 110
ofs and 389.1 cfs flowing through the weir at a depth of 1.7". The top of weir elevation is 6290.7
and the top of berm élevation is 6294.0, which provides 1.6’ of freeboard. A drop structure has
been designed on the back side of this weir to reduce channel velocity to acceptable levels before
resuming the natural stream configuration.

EROSION CONTROL

An erosion control plan has been provided to meet the requirements of the Town of Castle Rock.
Specifically, the plan(s) address:

Overall Erosion Control measures.

Rip-rap dissipation devices at all storm drain outlets,

Criteria to mitigate erosion potential in all swales/channels.

Temporary and permanent erosion control measures for all improvements to off-site
channels..

o B

Calculations are provided in Appendix C.

CONCLUSIONS

The storm water conveyance system for Castle Highlands includes a storm sewer network,

- channel system and street system. Design calculations show the level of protection provided for
the minor and major storm. Detention will be provided in an on-stream detention pond that will
be located on site. Final design calculations for the storm sewer, detention ponds and channel
improvements are provided in Appendix B.
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Impervious Area Calulation

Area % Impervious Area x % Imp.

Basin

A 3.59 0% 0.00
B 341 . 0% 0.00
C 5.47 0% 0.00
D 1.43 100% 1.43
E 1.16 22% 0.26
F 1.62 22% © 036
G 1.86 22% " 0.41
H 233 22% 0.51
I 0.36 100% 0.36
I 0.57 100% 0.57
K 0.54 41% 0.22
L 1.36 41% 0.56
M 2.29 41% 0.94
N 232 41% - 0.95
o 1.24 100% 1.24
P 1.09 41% 0.45
Q 3.30 41% ~ 1.35
R 3.30 .41% 1.35.
S 1.86 . 41% 0.76
T 1.59 41% 0.65
18] 1.02 41% 0.42
\'% 8.07 0% 0.00
W 6.68 0% 0.00
X 0.98 . 100% 0.98
Y 023 100% 0.23
yA 1.80 41% 0.74
AA 0.99 0% 0.00
BB 0.23 100% 023
cc 1.05 100% 1.05
DD 0.98 100% 0.98
EE 2.12 ' 41% 0.87
FF 1.86 41% 0.76
GG 1.81 41% 0.74
HH 220 0% 0.00
II 4,88 - 41% )

JJ 3.30 70%
KK 463 7%
Total 84.02
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POND VOLUME CALCULATIONS

SUBDIVISION AUBURN VILLAS (AUBURN RIDGE LOT 2)

CALCULATED BY AMA DATE  1/12/2016
POND ELEV AREA VOLUME | VOLUME,, | METHOD
(ft%) (it) (it)
6269 0 0 0 prismoidal
= 6270 554 184.73 184.73
& 6271 1509 992.56 1,177.30
o 6272 2470 1,970.05 3,147.35
i 6273 3779 3,101.66 6,249.01
o 6274 4582 4,173.96 10,422.97
S 6275 5600 11,789.84 14,937.19
o
a
V()= 7,492.32 By Interpolation Elevwo(ft)=  6273.30




Spillway

Project Description

Solve For Headwater Elevation

Input Data

Discharge 39.45 ft¥/s
Crest Elevation 6273.30 ft
Tailwater Elevation 0.00 1t
Weir Coefficient 3.00 uUs
Crest Length 18.00 ft
Results

Headwater Elevation 627411 ft
Headwater Height Above Crest 0.81 ft
Tailwater Height Above Crest -6273.30 ft
Equal Side Slopes 0.25 ft/ft (H:V)
Flow Area 14.77 ft?
Velocity 267 ft/s
Wetted Perimeter 1967 ft
Top Width 1841 ft

Bentley Systems, Inc. Haestad Methods Sol@imti€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
1/12/2016 4:04:22 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




44.88

THE ASBUILT INFORMATION SHOWN HERON,
WAS MADE UNDER MY SUPERVISION, AND

REPRESETS MEASUREMENTS MADE IN THE
FIELD ON 12-1-2014

DOUGLAS ORT, PLS
ACCURATE ENGISURV
A MANHARD CONSULTING DIVISION

44.80

£

42.47

[42.37] ——

68.99

71.50)

70.39

69.74

69.74

[69.41] ——




Table 6-5. Runoff coefficients, ¢

Total or Effective NRCS Hydrologic Soil Group A
% Impervious 2-Year | 5-Year 10-Year 25-Year | 50-Year | 100-Year [ 500-Year
2% 0.01 0.01 0.01 0.01 0.04 0.13 0.27
5% 0.02 0.02 0.02 0.03 0.07 0.15 0.29
10% 0.04 0.05 0.05 0.07 0.11 0.19 0.32
15% 0.07 0.08 0.08 0.1 0.15 0.23 0.35
20% 0.1 0.11 0.12 0.14 0.2 0.27 0.38
25% 0.14 0.15 0.16 0.19 0.24 0.3 0.42
30% 0.18 0.19 0.2 0.23 0.28 0.34 0.45
35% 0.21 0.23 0.24 0.27 0.32 0.38 0.48
40% 0.25 0.27 0.28 0.32 0.37 0.42 0.51
45% 0.3 0.31 0.33 0.36 0.41 0.46 0.54
50% 0.34 0.36 0.37 0.41 0.45 0.5 0.58
55% 0.39 0.4 0.42 0.45 0.49 0.54 0.61
60% 0.43 0.45 0.47 0.5 0.54 0.58 0.64
65% 0.48 0.5 0.51 0.54 0.58 0.62 0.67
70% 0.53 0.55 0.56 0.59 0.62 0.65 0.71
75% 0.58 0.6 0.61 0.64 0.66 0.69 0.74
80% 0.63 0.65 0.66 0.69 0.71 0.73 0.77
85% 0.68 0.7 0.71 0.74 0.75 0.77 0.8
90% 0.73 0.75 0.77 0.79 0.79 0.81 0.84
95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87
100% 0.84 0.86 0.87 0.88 0.88 0.89 0.9
Total or Effective NRCS Hydrologic Soil Group B
% Impervious 2-Year | 5-Year 10-Year 25-Year | 50-Year | 100-Year [ 500-Year
2% 0.01 0.01 0.07 0.26 0.34 0.44 0.54
5% 0.03 0.03 0.1 0.28 0.36 0.45 0.55
10% 0.06 0.07 0.14 0.31 0.38 0.47 0.57
15% 0.09 0.11 0.18 0.34 0.41 0.5 0.59
20% 0.13 0.15 0.22 0.38 0.44 0.52 0.61
25% 0.17 0.19 0.26 0.41 0.47 0.54 0.63
30% 0.2 0.23 0.3 0.44 0.49 0.57 0.65
35% 0.24 0.27 0.34 0.47 0.52 0.59 0.66
40% 0.29 0.32 0.38 0.5 0.55 0.61 0.68
45% 0.33 0.36 0.42 0.53 0.58 0.64 0.7
50% 0.37 0.4 0.46 0.56 0.61 0.66 0.72
55% 0.42 0.45 0.5 0.6 0.63 0.68 0.74
60% 0.46 0.49 0.54 0.63 0.66 0.71 0.76
65% 0.5 0.54 0.58 0.66 0.69 0.73 0.77
70% 0.55 0.58 0.62 0.69 0.72 0.75 0.79
75% 0.6 0.63 0.66 0.72 0.75 0.78 0.81
80% 0.64 0.67 0.7 0.75 0.77 0.8 0.83
85% 0.69 0.72 0.74 0.78 0.8 0.82 0.85
90% 0.74 0.76 0.78 0.81 0.83 0.84 0.87
95% 0.79 0.81 0.82 0.85 0.86 0.87 0.88
100% 0.84 0.86 0.86 0.88 0.89 0.89 0.9
6-10 Urban Drainage and Flood Control District August 2018
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	Project Name: Auburn Heights
	Project Owner: Auburn Ventures II, LP
	Project Location 1: South half of section 3, Township 8 South, Range 67 West of the 6th P.M.
	ToCR Project Number: SDP21-0037
	Total Site Area: 6.14
	Total Size of Common Plan of Development: 6.14
	Group1: Choice1
	Group2: Off
	Estimated construction completion date: MAY 2022
	WQCV standard: On
	Pollutant removal standard: Off
	Runoff reduction standard: Off
	Applicable site draining to regional WQVC control measure accepts drainage prior to: Off
	Applicable site draining to regional WQVC control facility with receiving pervious: On
	Constrained redevelopment sites standard: Off
	Existing control measure with WQCV per previous criteria standards: Off
	Cherry Creek Basin: Off
	No control measures provided See Permanent WQ Worksheet for applicability: Off
	Imperviousness of existing site: 
	undefined: 
	Imp AcSite Ac: 
	Variance required TCV No: 
	Reference Construction Permit No: 
	Group3: Choice6
	Pavement management site: Off
	Excluded roadway redevelopment: Off
	Excluded existing roadway areas: Off
	Above ground and below ground utilities: Off
	Large lot single family home: Off
	Nonresidential and noncommercial infiltration: Off
	Land disturbance for land to remain undeveloped: On
	Stream Stabilization Sites: Off
	Excluded area: 
	Variance required TCV No_2: 1
	Excluded area_2: 
	Excluded area_3: 
	Excluded area_4: 
	Excluded area_5: 0.53
	Excluded area_6: 
	Excluded area_7: 
	Excluded area_8: 
	Total Site area: 
	acres: 
	Excluded Impervious Area: 
	Total Impervious: 
	acres_2: 
	Trails: Off
	Oil and Gas: Off
	Group5: Off
	Excluded area_9: 0.53
	Total Site area_1: 6.13
	acres_3: 8.6
	Group4: Choice10


