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CERTIFICATION

DESIGN ENGINEER’S STATEMENT

The attached drainage plan and report were prepared under my direction and supervision and
are correct to the best of my knowledge and belief. Said drainage report has been prepared
according to the criteria established by the County for drainage reports and said report is in
conformity with the master plan of the drainage basin. | accept responsibility for any liability
caused by any negligent acts, errors or omissions on my part in preparation of this report.

) - & % M}/
SIGNATURE (Affix Seal): 05/07/2024

Colorado P.E. No. 49487 Date

OWNER/DEVELOPER’S STATEMENT

I, the developer, have read and will comply with all of the requirements specified in this
Drainage Report and Plan.

Vollmer Road Pastners, LLLP

520/l

Authorized Signature Date

e nad A Garoloosn e

Printed Name

(enesa\ Tostner

Title

/o%@gg\@rkpr;ﬁ\bl COIO~gP35- (O 804\

Address:

EL PASO COUNTY

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El
Paso County Engineering Criteria Manual and Land Development Code as amended.

Josh Palmer, P.E. Date
County Engineer/ ECM Administrator

Conditions:
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INTRODUCTION

GENERAL PROJECT DESCRIPTION

The Property is approximately 3.93+ acres total and 2.31+ acres are anticipated to be disturbed.
The Project includes a proposed recycling and refuse transfer station building and attendant
structure. Water quality and 100-year detention is required for the site and is achieved with the
existing full spectrum detention pond to the south of the property. The existing detention pond is
adequately sized for the proposed improvements. Minor modifications to the outlet structure are
proposed to ensure that water quality detention requirements are met.

PURPOSE AND SCOPE OF STUDY

The purpose of this Final Drainage Report (FDR) is to provide the hydrologic and hydraulic
calculations and to document and finalize the drainage design methodology in support of the
proposed Project. The Project is located within the jurisdictional limits of El Paso County (“the
County”). Thus, the guidelines for the hydrologic and hydraulic design components were based
on the criteria for the County and City of Colorado Springs, described below.

LOCATION

The Project is located at Lot 4 (TSN: 5233002013) of the Barbarick Subdivision, just east of
Vollimer Rd and northeast of the major intersection of Black Forest Rd and Woodmen Rd. Lot 4
is 5.29 acres. The Project is within a 3.93 acre leased boundary within Lot 4 (Site). More
specifically the project location exists within a portion of the southwest Quarter of Section 33,
Township 12 South, Range 65 West of the 6™ Principal Meridian, County of El Paso, State of
Colorado. The Site is bounded by industrial lots zoned 1-2 (BWH Properties LLC) & I-3 (HW
Diesel Enterprises LLC) to the north and west, respectively. The Site is bounded by existing
residential zoned lots to the east, and an undeveloped residential lot to the south. A vicinity map
has been provided in the Appendix A of this report.

DESCRIPTION OF PROPERTY

The Site is mostly undeveloped and gravel in landcover. Lot 4 is an existing business, which is
outside of the limits of the Project and will remain. The purpose of this Project is to construct a
recycling and refuse transfer facility which includes a building enclosure, scale house with
ground scales, detention pond outlet structure modification, and landscape buffering as required
for County code compliance. Lot 4 of the Barbarick Subdivision is inclusive of an existing full
spectrum extended detention basin (“EDB”). The Site currently provides water quality and 100-
year detention for the Project Area. The existing EDB serving the site is functioning as intended
today, though, is in need of maintenance.

The existing topography generally slopes from north to south at approximately 3.0%.
NRCS soil data is available for this Site and it has been noted that soils onsite are generally

USCS Type A/B. The NRCS soil data can be found in Appendix B. There are no major
drainage ways or irrigation facilities within the Site.
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DRAINAGE BASINS

MAJOR BASIN DESCRIPTIONS

The Site improvements are located in Zone X, as determined by the Flood Insurance Rate Map
(FIRM) number 08041C0533G effective date, December 7, 2018 (see Appendix C).

The Project is located within El Paso County’s Sand Creek Drainage Basin (FOFO4000).

EXISTING SUB-BASIN DESCRIPTIONS

Historic and existing drainage patterns are described in detail in the FDR for the Barbarick
Subdivision, by Matrix Design Group, dated June 6, 2016. In the existing condition, runoff flows
from north to south via sheet and concentrated flow over developed and undeveloped land to
the existing EDB located to the south of the Site. Below is a description of the existing onsite
and off-site sub-basins. For the existing condition, the total weighted basin imperviousness is
86.3% and the cumulative direct runoff for the 5-year and 100-year storm events are 40.22 cfs
and 75.42 cfs, respectively.

Sub-Basin E1

Sub-Basin E1 consists of the entrance to the Site, beginning at the dead end of Cliff Allen Pt. E1
is 0.39 acres in size and yields an impervious value of 55.3%. This Sub-Basin accepts flows
from the adjacent off-site basin, OEL, to the north. The central section of this Sub-Basin directs
flows from the adjacent offsite Sub-Basins and runoff generated within, westwards via vegetated
swale. Runoff during the 5-year and 100-year storm events are 0.70 and 1.62 cfs, respectively.
Concentrated flows in this Sub-Basin outfall into an existing culvert at design point E1, which
runs southwards to the existing EDB to the south of the Site. See Appendix H for the Existing
Conditions Drainage Map.

Sub-Basin E2

Sub-Basin E2 consists of the rest of the Site, including the existing EDB to the south of the Site.
E2 is approximately 2.59 acres in size and yields an impervious value of 62.1%. This Sub-Basin
accepts flows from adjacent off-site basins OE2, OE3, and OE4, to the north and west. Flows
accepted from off-site and generated on-site flow into the existing EDB at design point E2 via
sheet flow with minimal concentrated flows. Runoff during the 5-year and 100-year storm events
are 5.56 and 12.19 cfs, respectively. The required storage volume in the existing EDB is 1.76
ac-ft to the spillway (Elev: 7023.20). The provided storage volume of the existing EDB is 2.89
ac-ft. Flows are detained within the EDB and are released downstream at design point ED and
outfall to the south, into Sand Creek. See Appendix H for the Existing Conditions Drainage
Map.

Sub-Basin OE1

Sub-Basin OEL1 is the offsite sub-basin just to the north of sub-basin E1. OEL1 is approximately
2.34 acres in size and yields an impervious value of 96.8%. Existing land cover for this basin
can be described as compacted gravel with asphalt millings. The existing land-use for this sub-
basin is vehicular and modular storage. Runoff during the 5-year and 100-year storm events are
10.55 and 19.07 cfs respectively. Flows generated within OE1 flow into sub-basin E1 at design
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point OE1 and ultimately outfall into the EDB to the south of the Site. See Appendix H for the
Existing Conditions Drainage Map.

Sub-Basin OE2

Sub-Basin OE2 is the offsite sub-basin just to the north of sub-basin E2. OE2 is approximately
2.48 acres in size and yields an impervious value of 100%. Existing land cover for this basin can
be described as compacted gravel. The existing land-use for this sub-basin is vehicular and
modular storage. Runoff during the 5-year and 100-year storm events are 11.54 and 20.67 cfs
respectively. Flows generated within the OE2 flow into sub-basin E2 and ultimately sheet flow
into the EDB to the south of the Site. See Appendix H for the Existing Conditions Drainage
Map.

Sub-Basin OE3

Sub-Basin OE2 is the offsite sub-basin just to the northwest of sub-basin E2. OE3 is
approximately 1.14 acres in size and yields an impervious value of 100%. Existing land cover
for this basin can be described as compacted gravel. Land-use for this sub-basin is vehicular
and modular storage. Runoff during the 5-year and 100-year storm events are 5.32 and 9.54 cfs
respectively. Flows generated within the OE3 flow into sub-basin E2 at design point OE3 and
ultimately sheet flow into the EDB to the south of the Site. See Appendix H for the Existing
Conditions Drainage Map.

Sub-Basin OE4

Sub-Basin OE4 is the offsite sub-basin just to the west of sub-basin E2. OE4 is approximately
0.82 acres in size and yields an impervious value of 100%. Existing land cover for this basin can
be described as compacted gravel. Land-use for this sub-basin is vehicular and modular
storage. Runoff during the 5-year and 100-year storm events are 3.80 and 6.81 cfs respectively.
Flows generated within the OE4 flow into sub-basin E2 at design point OE4 and enter the EDB
as concentrated flow to the southwest of the Site. See Appendix H for the Existing Conditions
Drainage Map.

Sub-Basin OE5

Sub-Basin OES is the offsite sub-basin just to the east of sub-basin E2 and south of E1. OES5 is
approximately 0.97 acres in size and yields an impervious value of 75.3%. Existing land cover
for this basin can be described as compacted gravel. Land-use for this sub-basin is an existing
diesel mechanic shop. Runoff during the 5-year and 100-year storm events are 2.73 and 5.51
cfs respectively. Flows generated within the OE5 flow into sub-basin E2 at design point OE5
and enter the EDB as concentrated flow to the southeast of the Site. See Appendix H for the
Existing Conditions Drainage Map.

PROPOSED SUB-BASIN DESCRIPTIONS

In the proposed condition, runoff flows from north to south via sheet and concentrated flows
over developed land and within proposed storm sewer infrastructure to the existing EDB. Below
are descriptions for the proposed on-site and off-site sub-basins. For the proposed condition,
the total weighted basin imperviousness is 88.0% and the cumulative direct runoff for the 5-year
and 100-year storm events are 41.26 and 76.63 cfs, respectively.
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Sub-Basin P1

Sub-Basin P1 consists of the entrance to the Site, beginning at the dead end of Cliff Allen Pt. P1
is 0.31 acres in size and yields an impervious value of 81.7%. This Sub-Basin accepts flows
from the adjacent off-site basin, O1, to the north. The central section of this Sub-Basin is subject
to a portion of the Site improvements including truck scales and a 250 sf attendant shelter for
facility operation. This sub-basin directs flows from the adjacent offsite sub-basins and runoff
generated within, centrally, towards the proposed CDOT Type C grated area inlet at design
point P1. Runoff during the 5-year and 100-year storm events are 0.98 and 1.92 cfs,
respectively. These flows are then conveyed through a proposed 18” PVC pipe, tying into the
existing 30” HDPE pipe to the east. These flows are discharged into the pond along with the
bypass flows from Woodmen View Storage, as shown in the existing drainage report by Matrix
Design Group dated June 6, 2016. See Appendix F for the existing drainage report and
Appendix H for the Proposed Conditions Drainage Map.

Sub-Basin P2

Sub-Basin P2 consists of the area just west of sub-basin P1. P2 is 0.15 acres in size and yields
an impervious value of 76.4%. P2 accepts flows from the adjacent off-site sub-basin, O2, to the
north. This sub-basin is subject to a portion of the Site improvements including the truck scales,
attendant shelter, and vegetated swale. Runoff during the 5-year and 100-year storm events are
0.44 and 0.88 cfs, respectively. Flows in this sub-basin are routed towards and into the
proposed vegetated swale which conveys flows into the existing storm inlet and 24” CPP at
design point P2. These flows are discharged into the existing pond as they do in the existing
condition, but at a lesser quantity due to the decrease in tributary area. See Appendix H for the
Proposed Conditions Drainage Map.

Sub-Basin P3

Sub-Basin P3 consists of the area just west of sub-basin P2 and a portion of the proposed drive
isle, to the north of the proposed transfer station. P3 is 0.11 acres in size and yields an
impervious value of 82.2%. P3 accepts flows from the adjacent off-site sub-basin, O4, to the
north. Site improvements proposed within sub-basin P3 are the 4’ concrete drainage pan and
CDOT Double Type C grated area inlet. Runoff during the 5-year and 100-year storm events are
0.36 and 0.70 cfs, respectively. Flows in this sub-basin are routed towards and into the
proposed inlet at design point P3. These flows are then routed westerly and southwardly within
the proposed 24” PVC storm sewer pipe, into the existing detention pond to the south. See
Appendix E for Inlet Capacity Calculations and for StormCAD Modeling, and Appendix H for
the Proposed Conditions Drainage Map.

Sub-Basin P4

Sub-Basin P4 consists of the area just west of sub-basin P3 and a portion of the proposed drive
isle, to the north of the proposed transfer station. P4 is 0.11 acres in size and yields an
impervious value of 82.3%. P3 accepts flows from the adjacent off-site sub-basin, O5, to the
north. Site improvements proposed within sub-basin P4 are the 4’ concrete drainage pan and
CDOT Double Type C grated area inlet. Runoff during the 5-year and 100-year storm events are
0.35 and 0.70 cfs, respectively. Flows in this sub-basin are routed towards and into the
proposed inlet at design point P4. These flows are then routed westerly and southwardly within
the proposed 24” PVC storm sewer pipe, into the existing detention pond to the south. See
Appendix E for Inlet Capacity Calculations and for StormCAD Modeling, and Appendix H for
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the Proposed Conditions Drainage Map.

Sub-Basin P5

Sub-Basin P5 consists of the area just west of sub-basin P4 and includes proposed drive isle, to
the west of the proposed transfer station. P6 is 0.13 acres in size and yields an impervious
value of 82.0%. P5 accepts flows from the adjacent off-site sub-basin, O6, to the north and
west. Site improvements proposed within sub-basin P5 are the 4’ concrete drainage pan and
CDOT Type C grated area inlet. Runoff during the 5-year and 100-year storm events are 0.43
and 0.84 cfs, respectively. Flows in this sub-basin are routed towards and into the proposed
inlet at design point P5. These flows are then routed southwardly within the proposed 24” PVC
storm sewer pipe, into the existing detention pond to the south. Any flows bypassing the
proposed inlet will surface flow into the existing detention pond to the south. See Appendix E
for Inlet Capacity Calculations and for StormCAD Modeling, and Appendix H for the Proposed
Conditions Drainage Map.

Sub-Basin P6

Sub-Basin P6 consists of the majority of the Site. Improvements within this sub-basin include
the proposed transfer station building and paved access, humerous concrete drainage pans,
and outlets of the proposed storm infrastructure. P6 also consists of the existing detention pond
and outlets of the existing storm infrastructure. Sub-basin P6 is 2.04 acres in size and yields an
impervious value of 58.9%. P6 accepts surface flows from the adjacent off-site sub-basin, O3, to
the north as well as flows from sub-basins P1-P5 via existing and proposed stormwater
infrastructure. All existing and proposed storm pipes daylight into the existing detention facility.
Runoff during the 5-year and 100-year storm events are 4.14 and 8.96 cfs, respectively. These
flows are then routed via surface flows southwardly into the existing detention pond. A portion of
these flows will channelize within the proposed concrete drainage pan and discharge into the
existing pond as well. The existing detention pond is sized adequately to meet the required
water quality and detention requirements. See Appendix E for the Pond Capacity and Outlet
Structure Design spreadsheet calculations, Appendix E for StormCAD Modeling, and
Appendix H for the Proposed Conditions Drainage Map.

Sub-Basin R1

Sub-Basin R1 consists of the westerly half of the proposed transfer station building and
associated roof drain system. R1 is 0.14 acres in size and yields an impervious value of 90%.
Runoff during the 5-year and 100-year storm events are 0.43 and 0.80 cfs, respectively. These
flows are captured within the gutter and routed into three evenly spaced downspouts. The
downspouts are then tied into the proposed 24" PVC storm sewer pipe to the west, and
eventually discharging into the existing detention facility. See Appendix E for Inlet Capacity
Calculations and for StormCAD Modeling, and Appendix H for the Proposed Conditions
Drainage Map.

Sub-Basin R2

Sub-Basin R2 consists of the easterly half of the proposed transfer station building and
associated roof drain system. R2 is 0.14 acres in size and yields an impervious value of 90%.
Runoff during the 5-year and 100-year storm events are 0.43 and 0.80 cfs, respectively. These
flows are captured within the gutter and routed into three evenly spaced downspouts. The
downspouts are then tied into the proposed 24” PVC storm sewer pipe to the north, and
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eventually discharging into the existing detention facility. See Appendix E for Inlet Capacity
Calculations and for StormCAD Modeling, and Appendix H for the Proposed Conditions
Drainage Map.

Sub-Basin O1

Sub-Basin O1 is the offsite sub-basin just to the north of sub-basin P1. O1 is approximately 1.51
acres in size and yields an impervious value of 95.1%. Existing land cover for this basin can be
described as compacted gravel. The existing land-use for this sub-basin is vehicular and
modular storage. Runoff during the 5-year and 100-year storm events are 6.73 and 12.23 cfs
respectively. Flows generated within O1 flow into sub-basin E1 at design point O1 and
ultimately outfall into the EDB to the south of the Site, along with the flows generated within E1.
See Appendix H for the Proposed Conditions Drainage Map.

Sub-Basin 02

Sub-Basin O2 is the offsite sub-basin just to the north of sub-basin P2. O2 is approximately 0.74
acres in size and yields an impervious value of 100.0%. Existing land cover for this basin can be
described as compacted gravel. The existing land-use for this sub-basin is vehicular and
modular storage. Runoff during the 5-year and 100-year storm events are 3.46 and 6.20 cfs
respectively. Flows generated within O2 flow into sub-basin E2 at design point O2 and
ultimately outfall into the EDB to the south of the Site, along with the flows generated within E2.
See Appendix H for the Proposed Conditions Drainage Map.

Sub-Basin O3

Sub-Basin O3 is the offsite sub-basin just to the north of sub-basin P6. O3 is approximately 0.44
acres in size and yields an impervious value of 100.0%. Existing land cover for this basin can be
described as compacted gravel. The existing land-use for this sub-basin is vehicular and
modular storage. Runoff during the 5-year and 100-year storm events are 2.04 and 3.65 cfs
respectively. Flows generated within O3 flow into sub-basin E3 at design point O3 and
ultimately outfall into the EDB to the south of the Site, along with the flows generated within P6.
See Appendix H for the Proposed Conditions Drainage Map.

Sub-Basin O4

Sub-Basin O4 is the offsite sub-basin just to the north of sub-basin P3. O4 is approximately 1.05
acres in size and yields an impervious value of 100.0%. Existing land cover for this basin can be
described as compacted gravel. The existing land-use for this sub-basin is vehicular and
modular storage. Runoff during the 5-year and 100-year storm events are 4.86 and 8.71 cfs
respectively. Flows generated within O4 flow into sub-basin P3 at design point O4 and
ultimately outfall into the EDB to the south of the Site, along with the flows generated within P3.
See Appendix H for the Proposed Conditions Drainage Map.

Sub-Basin O5

Sub-Basin O5 is the offsite sub-basin just to the north of sub-basin P4. O5 is approximately 1.08
acres in size and yields an impervious value of 100.0%. Existing land cover for this basin can be
described as compacted gravel. The existing land-use for this sub-basin is vehicular and
modular storage. Runoff during the 5-year and 100-year storm events are 5.00 and 8.96 cfs
respectively. Flows generated within O5 flow into sub-basin P4 at design point O5 and
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ultimately outfall into the EDB to the south of the Site, along with the flows generated within P4.
See Appendix H for the Proposed Conditions Drainage Map.

Sub-Basin 06

Sub-Basin O6 is the offsite sub-basin just to the north and west of sub-basins P4 and P5. O6 is
approximately 1.14 acres in size and yields an impervious value of 100.0%. Existing land cover
for this basin can be described as compacted gravel. The existing land-use for this sub-basin is
vehicular and modular storage. Runoff during the 5-year and 100-year storm events are 5.32
and 8.96 cfs respectively. Flows generated within O6 flow into sub-basin P5 at design point O6
and ultimately outfall into the EDB to the south of the Site, along with the flows generated within
P5. See Appendix H for the Proposed Conditions Drainage Map.

Sub-Basin O7

Sub-Basin O7 is the offsite sub-basin just to the west of sub-basins P5 and P6. O7 is
approximately 0.82 acres in size and yields an impervious value of 100.00%. Existing land cover
for this basin can be described as compacted gravel. Land-use for this sub-basin is vehicular
and modular storage. Runoff during the 5-year and 100-year storm events are 3.80 and 6.81 cfs
respectively. Flows generated within the O7 flow into sub-basin P6 at design point O7 and enter
the EDB as concentrated flow to the southwest of the Site. See Appendix H for the Proposed
Conditions Drainage Map.

Sub-Basin O8

Sub-Basin O8 is the offsite sub-basin just to the south of sub-basins P1 and P2 and east of P6.
08 is approximately 0.82 acres in size and yields an impervious value of 76.7%. Existing land
cover for this basin can be described as compacted gravel. This sub-basin consists of the
existing Diesel Mechanic Shop: Dirt Road Diesel. Runoff during the 5-year and 100-year storm
events are 2.48 and 4.94 cfs respectively. Flows generated within the O8 flow into sub-basin P6
at design point O8 and enter the EDB as concentrated flow to the south of the Site. See
Appendix H for the Existing Conditions Drainage Map.

DRAINAGE DESIGN CRITERIA

DEVELOPMENT CRITERIA REFERENCE

The proposed storm facilities are designed to be in compliance with the City of Colorado
Springs and El Paso County “Drainage Criteria Manual (DCM)” dated October 2018 ("the
MANUAL"), El Paso County “Engineering Criteria Manual” (“the Engineering Manual”), Chapter
6 and Section 3.2.1 of Chapter 13 of the City of Colorado Springs Drainage Criteria Manual
dated May 2014 (“the Colorado Springs MANUAL”).

There are no known master plans or studies for the Site.

HYDROLOGIC CRITERIA

The 5-year and 100-year design storm events were used in determining rainfall and runoff for
the existing and proposed condition drainage analysis per the MANUAL and DCM. The rainfall
depths for the Site were determined from Table 6-2 from the DCM. Refer to Table 1 below for
the rainfall depths utilized for the Site and Appendix D for the hydrologic calculations for the
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Site.

Table 1: Rainfall Depths (IN)

Duration (HRS)

Storm Event 1 HR
5 Year 1.50 IN
100 Year 2.52 IN

Calculations for the runoff coefficients and percent imperviousness are included in the
Appendix D. The rational method was used to determine the peak flows for the Project. These
flows were used to determine the size of the proposed inlets, culvert, storm drain system and
on-site swales.

The proposed impervious values in Table 6-6 of the DCM were utilized in this report for the final
design.

The existing Site provides one full spectrum extended detention basin. The Site is maintaining
the historic drainage patterns as much as possible.

There are no additional provisions selected or deviations from the criteria in both the MANUAL
and Colorado Springs MANUAL.

HYDRAULIC CRITERIA

Applicable design methods were utilized to confirm the size of the EDB, which includes the use
of the UD-Detention spreadsheet and rational calculations spreadsheet. Storm sewer sizing and
hydraulic grade line calculations were computed using StormCAD implementing the standard
step method. Bentley FlowMaster (Edition Update 3) was used for the sizing and analysis of the
western drive isle/drainage pan, proposed roof drains, and proposed 18" PVC storm pipe
connecting to the existing 30” HDPE storm pipe to the east of the Site.

Proposed drainage features on-site have been analyzed and sized for the following storm
events:

e Major Storm: 100-year Storm Event

One EDB is exists on Site and provides the required water quality capture volume, EURV
volume and 100-year detention. The existing EDB is located to the south of the Site with an
existing volume of 2.89 ac-ft and designed for the 100-year storm event. The minimum required
volume for the EDB, in the proposed condition, is 1.758 ac-ft. Developed flows from the Site will
be released at controlled rates from the EDB and is ultimately tributary to Sand Creek. Flows
that are discharged from the pond will continue south through rip rap, low-tailwater basin for
energy dissipation before continuing south. As flows continue south via historic drainage
patterns, they will channelize and be conveyed through a 24” corrugated metal pipe (per ALTA
Survey by LDC, Inc dated 10/20/2021), running beneath the existing gravel road. It is stated in
the existing FDR for the Barbarick Subdivision that this pipe is 12” and that flows in excess of
5.7 cfs would overtop the gravel road, creating a tailwater elevation of 7018.0. This gravel road
and corrugated metal pipe will be eliminated in the development of Sterling Ranch.

12 Kimley»Horn



Final Drainage Report
Barbarick Recycling and Refuse Transfer Station, El Paso County, CO

Proposed improvements to the EBD are associated with the outlet structure. The overflow weir
dropbox shall be raised from a total height of 3.01 ft to 4.10 ft. The orifice plate and outlet
restrictor plate shall both be replaced per the pond details provided in the Barbarick Transfer
Station Construction Documents (COM-2346) as well as MHFD-Detention Spreadsheet in
Appendix E. The EDB is designed to release the 5-year and 100-year flow rates below the pre-
development flow rate as well as in the existing site condition. The existing EDB as-built
certification document “Pond As-Built Verification for Barabrick Subdivision Lots 1-4
Construction”, prepared by Matrix Design Group, dated January 16, 2017, was utilized for EDB
storage calculations and design of the outlet structure modification. The EDB as-built
certification is included in the Appendix F. See the “Compliance with Previous Studies” section
of this report for specific flow rates and compliance details.

Concrete drainage pans, area inlets, grass lined swales, and storm sewer pipes are designed to
carry flows to the EDB. Calculations for the proposed improvements are provided in the
Appendix E and the design points are provided in the Proposed Drainage Map located in
Appendix H.

Emergency overflows will be routed over the southern embankment of the pond through the
emergency spillway. It will follow the historic drainage patterns that conveys drainage southward
towards Sand Creek.

THE FOUR STEP PROCESS

The Project was designed in accordance with the four-step process to minimize adverse

impacts of urbanization, as outlined in the County’s “Four-Step Process” for selecting structural
BMPs (ECM Section 1.7.2 BMP Selection).

Step 1. Employ Runoff Reduction Practices - The Project is proposing a recycling and
refuse transfer station. Although the proposed site increases in imperviousness by 1.7%,
the cumulative direct runoff for the 100-year storm decreases by 3.23 cfs. The proposed
grading and underground storm system were designed to broadly distribute on-site and
off-site flows and slow the runoff velocity and reduce runoff peaks. The existing full
spectrum detention pond will be used to capture and maintain flows discharging off Site
at or below historic levels. The existing pond is sized adequately for the proposed
improvements and only requires a modification of the outlet structure’s restrictor plate.

Step 2. Stabilize Drainageways — Proposed drainage ways are stabilized by designing
them with slopes that control the flow rates. Concrete drainage pans are utilized in areas
of concentrated flow to better convey flows to the proposed inlets or discharge points.
Discharge points feature adequately sized rip rap pads which will be constructed to
reduce the velocities of runoff entering the pond. It is anticipated this will minimize
erosion.

Step 3. Provide Water Quality Capture Volume (WQCV) — Permanent water quality
measures and detention facilities will be provided with the Project via the existing Full
Spectrum EDB. More specifically, this Project proposes a modification to the existing
outlet structure’s restrictor plate, to effectively meet water quality and detention
requirements.

Step 4. Consider Need for Industrial and Commercial BMPs — The Project is
proposing a fully enclosed recycling and refuse transfer station facility. The Project

13 Kimley»Horn
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responds to the covering of storage and handling areas by providing a building
enclosure where all physical transfer operations will take place.

DRAINAGE FACILITY DESIGN

GENERAL CONCEPT

The existing condition of the Site consists of flows draining from the north to the south with an
approximate average slope of 3%, all discharging into the existing full spectrum EDB to the
south of the Site. The existing runoff conditions for the Site were developed utilizing the Rational
Method described in the Hydrologic Criteria section of this report.

The proposed drainage patterns will match the overall historic patterns for the Barabrick
Subdivision. To maintain historic flows, all flows will be routed to the existing full spectrum EDB
which will capture and control the release of flows from the Site. Site drainage will be conveyed
to the EDB via a series of swales, surface flow, and a storm sewer system.

Provided in the Appendix D are hydrologic calculations utilizing the Rational Method for the
existing and proposed conditions. Provided in Appendix E are the hydraulic calculations for the
proposed conditions, including the proposed detention basin sizing. As previously mentioned,
the existing drainage map and proposed drainage map can be found in Appendix H.

SPECIFIC DETAILS

Sub-basins P1-P6 are subject to Site improvements including the transfer building, attendant
shelter, and entrance/exit scales. In the proposed condition flows are routed to CDOT Type C
grated area inlets, drainage pans, or swales laid out to effectively control flows as they are
conveyed to the existing EDB. Flows captured by the existing EDB are released via the existing
30” CPP which conveying flows southwardly towards Sand Creek at a rate less than in the
historic conditions from the existing FDR: “Final Drainage Report for Barbarick Subdivision,
Portions of Lots 1, 2, and Lots 3 & 4” prepared by Matrix Design Group on June 6, 2016.
(Existing FDR for the Barbarick Subdivision). Improvements to the pond include a new orifice
plate, new outlet restrictor plate, and a cast-in-place increase in outlet structure weir-box height.

A forebay is not proposed for the existing EDB because the tributary area for any given sub-
basin is less than 1-acre. This tributary area was determined by adding together the impervious
area at 100%, roof area at 90%, and gravel area at 80%, per their respective impervious rates
as shown in the DCM. The maximum total tributary area entering the existing EDB at a single
point is 41,798 s.f. or 0.96 acres. Proposed at this entrance point to the EDB is an adequately
sized riprap pad: 24.0'x5.0’ type M riprap, 12” depth. The purpose of this riprap pad is for the
dissipation of runoff velocity and erosive forces.

Modeling of the existing pond, in the as built condition, and associated discharge calculations
were done using the MHFD-Detention Spreadsheet, Version 4.06: Detention Basin Design
Workbook (Appendix E) and AutoCAD Civil 3D. The staged storage calculations for the EDB
were modeled using the design survey for the site. Per these staged storage calculations, the
existing EDB has a capacity of 2.89 ac-ft. Outlet structure dimensions and elevations were
referenced from the pond’s As-Built Verification performed by Matrix Design Group on January
16, 2017. (Appendix F). In the proposed condition, the EDB is designed to release the 5-year
and 100-year on-site flows at a discharge rate of 0.3 cfs and 7.7cfs, respectively. This is a
reduction from the 5-year and 100-year on-site discharge rate of 0.3 cfs and 45.9 cfs as shown
in the existing FDR for the Barbarick Subdivision, page 19 of the report (Appendix F).
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Therefore, impact to downstream infrastructure is not anticipated and planned release rates are
in compliance with the Existing FDR for the Barbarick Subdivision.

All proposed storm sewer infrastructure and the existing detention facility is located within the
private property’s boundary and will be owned and maintained by the property owner and will
require maintenance consisting of routine inspections, removal of debris from the detention
area, and bi-annual inspections for hydraulic performance of the basin. Refer to the DCM for
exact maintenance criteria and for other Best Management Practices.

The hydrologic calculations, hydraulic calculations, and Drainage Maps are included in
Appendix D, Appendix E, and Appendix H, respectively, of this report for reference.

The Site will disturb more than 1 acre and will require a Colorado Discharge Permit System
(CDPS) General Permit for Stormwater Discharge Associated with Construction Activities from
the Colorado Department of Public Health and Environment (CDPHE).

Since the Site was previously platted, there are no associated drainage and bridge fees due at
this time. A cost estimate for the proposed private storm drain improvements is included in
Appendix G of this report for reference.

GEOTECHNICAL RECOMMENDATIONS

Per the Geotechnical Subsurface Investigation by RMG — Rocky Mountain Group, dated
October 23, 2023, it was determined that the soil is generally anticipated to be well draining,
however groundwater was encountered at depths anticipated to impact the proposed
construction. A subsurface perimeter drain and underslab drain are recommended and are
included in the design. Geotechnical recommendations do not impact the existing detention
facility to the south of the Site.

COMPLIANCE WITH PREVIOUS STUDIES

The Site area was previously included and studied as part of the existing FDR for the Barbarick
Subdivision (Final Drainage Report for Barbarick Subdivision, Portions of Lots 1,2 and Lots 3 &
4) prepared by Matrix Design Group on June 6, 2016. The Site lies within sub-basins H1 and D1
of the historic and previously planned drainage conditions. Design points H3 and D2 correspond
to Design Point P8, the proposed discharge from the existing detention pond, in the proposed
condition. The existing FDR for the Barabrick Subdivision is provided in Appendix F.

HISTORIC CONDITION:
- Design Point H3 experiences flows of 21.3 cfs and 56.7 cfs for the 5-year and 100-year
storm events, respectively.

EXISTION CONDITION:
- Design Point D2 experiences a flow of 0.3 cfs and 45.9 cfs (16.5 cfs+29.4 cfSpypass) for
the 5-year and 100-year storm event.
- EDB Capacity Provided: 2.64 ac-ft (Appendix F, Lot 3 FSD Pond)

PROPOSED CONDITION:
- Design Point P8 experiences a flow of 0.3 cfs and 7.7 cfs for the 5-year and 100-year
storm event.
- EDB Capacity Required: 1.758 ac-ft
- EDB Capacity Provided per staged storage calculations: 2.85 ac-ft (Appendix E, EDB
Modification — Proposed Condition)
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The existing EDB, in the proposed condition, will release the 5-year and 100-year storm events
at 0.3 and 7.7 cfs respectively. These values are less than the historic flow rates at this design
point. With the proposed modified outlet structure overflow weir, orifice plate, and outlet
restrictor plate, the flows will be further controlled for the 100-year storm event than that of the
existing condition at design point D2. Therefore, impact to downstream infrastructure is not
anticipated and the planned release rates are in compliance with the Existing FDR for the
Barbarick Subdivision.

SUMMARY

The proposed drainage design is to maintain the historic drainage patterns and release rates for
the Site. Runoff from the Site will flow through a proposed storm sewer system to an existing
full spectrum extended detention basin. The existing EDB is currently functioning properly,
ultimately discharges to Sand Creek. The drainage design presented within this report conforms
to the criteria presented in both the MANUAL and the Colorado Springs MANUAL. The
proposed modifications to the pond outlet structure will adequately manage the increase in flows
associated with the proposed site improvements. Additionally, the Site runoff and storm drain
facilities will not adversely affect the downstream and surrounding developments, including
Sand Creek.

It is known that the existing EDB is in need of maintenance, and that maintenance of the pond

must be completed prior to Preliminary Acceptance of this project.

REFERENCES

1. El Paso County “Drainage Criteria Manual”, dated October 31, 2018
2. City of Colorado Springs “Drainage Criteria Manual (DCM) Volume 1”7, dated May, 2014
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4. Chapter 6 and Section 3.2.1. of Chapter 13-City of Colorado Springs Drainage Criteria
Manual, May 2014.

5. Urban Drainage and Flood Control District Drainage Criteria Manual (UDFCDCM), Vol. 1,
prepared by Wright-McLaughlin Engineers, June 2001, with latest revisions.

6. Flood Insurance Rate Map, El Paso County, Colorado and Incorporated Areas, Map
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Emergency Management Agency (FEMA).
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prepared by Matrix Design Group. (June 6, 2016)
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APPENDIX A: VICINITY MAP
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APPENDIX B: NRCS SOIL STUDY
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soill
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soill
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Custom Soil Resource Report

Map Unit Legend (Barbarick WTS)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
9 Blakeland-Fluvaquentic 3.5 86.7%
Haplaquolls
71 Pring coarse sandy loam, 3 to 8 0.5 13.3%
percent slopes

Totals for Area of Interest 4.1 100.0%

Map Unit Descriptions (Barbarick WTS)

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
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Custom Soil Resource Report

onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Custom Soil Resource Report

El Paso County Area, Colorado

9—Blakeland-Fluvaquentic Haplaquolls

Map Unit Setting
National map unit symbol: 36b6
Elevation: 3,500 to 5,800 feet
Mean annual precipitation: 13 to 17 inches
Mean annual air temperature: 46 to 55 degrees F
Frost-free period: 110 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 60 percent
Fluvaquentic haplaquolls and similar soils: 38 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose and/or eolian deposits
derived from arkose

Typical profile
A - 0to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water supply, 0 to 60 inches: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No
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Custom Soil Resource Report

Description of Fluvaquentic Haplaquolls

Setting

Landform: Swales
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile

H1 - 0to 12 inches: variable
H2 - 12 to 60 inches: stratified very gravelly sand to loam

Properties and qualities

Slope: 1 to 2 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Poorly drained

Runoff class: Very high

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 6.00 in/hr)

Depth to water table: About 0 to 24 inches

Frequency of flooding: Occasional

Frequency of ponding: None

Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)

Available water supply, 0 to 60 inches: Moderate (about 6.2 inches)

Interpretive groups

Land capability classification (irrigated). 6w

Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: D

Ecological site: R048AY241CO - Mountain Meadow
Hydric soil rating: Yes

Minor Components

Other soils

Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant

Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

71—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369k
Elevation: 6,800 to 7,600 feet
Farmland classification: Not prime farmland
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Custom Soil Resource Report

Map Unit Composition
Pring and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A -0 to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R048AY222CO - Loamy Park
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit:
Hydric soil rating: No
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Erosion Factors

Soil Erosion Factors are soil properties and interpretations used in evaluating the
soil for potential erosion. Example soil erosion factors can include K factor for the
whole soil or on a rock free basis, T factor, wind erodibility group and wind erodibility
index.

Wind Erodibility Index (Barbarick WTS)

The wind erodibility index is a numerical value indicating the susceptibility of soil to
wind erosion, or the tons per acre per year that can be expected to be lost to wind
erosion. There is a close correlation between wind erosion and the texture of the
surface layer, the size and durability of surface clods, rock fragments, organic
matter, and a calcareous reaction. Soil moisture and frozen soil layers also
influence wind erosion.
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Custom Soil Resource Report

Table—Wind Erodibility Index (Barbarick WTS)

Map unit symbol Map unit name Rating (tons per acre Acres in AOI Percent of AOI
per year)

9 Blakeland-Fluvaquentic |134 3.5 86.7%
Haplaquolls

71 Pring coarse sandy 86 0.5 13.3%
loam, 3 to 8 percent
slopes

Totals for Area of Interest 4.1 100.0%

Rating Options—Wind Erodibility Index (Barbarick WTS)

Units of Measure: tons per acre per year

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

K Factor, Whole Soil (Barbarick WTS)

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.
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Custom Soil Resource Report

Table—K Factor, Whole Soil (Barbarick WTS)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
9 Blakeland-Fluvaquentic |.10 3.5 86.7%
Haplaquolls
71 Pring coarse sandy A7 0.5 13.3%
loam, 3 to 8 percent
slopes
Totals for Area of Interest 4.1 100.0%

Rating Options—K Factor, Whole Soil (Barbarick WTS)

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Layer Options (Horizon Aggregation Method): Surface Layer (Not applicable)

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the

use and management of the soil.

Hydrologic Soil Group (Barbarick WTS)

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
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Custom Soil Resource Report

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.
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Custom Soil Resource Report

Table—Hydrologic Soil Group (Barbarick WTS)

Map unit symbol

Map unit name Rating Acres in AOI Percent of AOI
9 Blakeland-Fluvaquentic 3.5 86.7%
Haplaquolls
71 Pring coarse sandy 0.5 13.3%
loam, 3 to 8 percent
slopes
Totals for Area of Interest 4.1 100.0%

Rating Options—Hydrologic Soil Group (Barbarick WTS)

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository shouid be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
and/or floodways have been determined, users are encouraged to consult the Flood
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables contained
within the Flood Insurance Study (FIS) report that accompanies this FIRM. Users
should be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS report should be utilized in conjunction with
the FIRM for purposes of construction and/or floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0'
North American Vertical Datum of 1988 (NAVD88). Users of this FIRM should be
aware that coastal flood elevations are also provided in the Summary of Stillwater
Elevations table in the Flood Insurance Study report for this jurisdiction. Elevations
shown in the Summary of Stillwater Elevations table should be used for construction
and/or floodplain management purposes when they are higher than the elevations
shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study report
for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to section 2.4 "Flood Protection Measures" of the Flood Insurance
Study report for information on flood control structures for this jurisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) zone 13. The horizontal datum was NAD83, GRS80 spheroid.
Differences in datum, spheroid, projection or UTM zones zones used in the
production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences do not
affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988 (NAVD88). These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
http://www.ngs.noaa.gov/ or contact the National Geodetic Survey at the following
address:

NGS Information Services
NOAA, N/NGS12

National Geodetic Survey
SSMC-3, #9202

1315 East-West Highway
Silver Spring, MD 20910-3282

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National
Geodetic Survey at (301) 713-3242 or visit its website at hitp://www.ngs.noaa.gov/.

Base Map information shown on this FIRM was provided in digital format by El Paso
County, Colorado Springs Utilities, and Anderson Consulting Engineers, Inc. These
data are current as of 2008.

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.
The floodplains and floodways that were transferred from the previous FIRM may
have been adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance Study
Report (which contains authoritative hydraulic data) may reflect stream channel
distances that differ from what is shown on this map. The profile baselines depicted
on this map represent the hydraulic modeling baselines that match the flood profiles
and Floodway Data Tables if applicable, in the FIS report. As a result, the profile
baselines may deviate significantly from the new base map channel representation
and may appear outside of the floodplain.

Corporate limits shown on this map are based on the best data available at the time
of publication. Because changes due to annexations or de-annexations may have
occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and a
Listing of Communities table containing National Flood Insurance Program dates for
each community as well as a listing of the panels on which each community is
located.

Contact FEMA Map Service Center (MSC) via the FEMA Map Information eXchange
(FMIX) 1-877-336-2627 for information on available products associated with this
FIRM. Available products may include previously issued Letters of Map Change, a
Flood Insurance Study Report, and/or digital versions of this map. The MSC may
also be reached by Fax at 1-800-358-9620 and its website at
http:/iwww.msc.fema.govi/.

If you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at http://www.fema.gov/business/nfip.

El Paso County Vertical Datum Offset Table

Vertical Datum
Flooding Source Offset (ft)

REFER TO SECTION 3.3 OF THE EL PASO COUNTY FLOOD INSURANCE STUDY
FOR STREAM BY STREAM VERTICAL DATUM CONVERSION INFORMATION

Panel Location Map

This Digital Flood Insurance Rate Map (DFIRM) was produced through a
Cooperating Technical Partner (CTP) agreement between the State of Colorado
Water Conservation Board (CWCB) and the Federal Emergency Management
Agency (FEMA).

Additional Flood Hazard information and resources are
available from local communities and the Colorado
Water Conservation Board.
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LEGEND

SPECIAL FLOOD HAZARD AREAS (SFHAS) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flcod
that has a 1% chance of being equaled or exceeded in any given year. The Special Flood
Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas of
Special Flood Hazard include Zones A, AE, AH, AQ, AR, A99, V, and VE. The Base Flood
Elevation is the water-surface elevation of the 1% annual chance flood.

ZONE A No Base Flood Elevations determined.
ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average
depths determined. For areas of alluvial fan flooding, velocities also
determined.

ZONE AR Special Flood Hazard Area Formerly protected from the 1% annual chance
flood by a flood control system that was subsequently decertified. Zone
AR indicates that the former flood control system is being restored to
provide protection from the 1% annual chance or greater flood.

ZONE A99  Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Elevations
determined.

ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than 1
square mile; and areas protected by levees from 1% annual chance flood.

[ ] oOTHERAREAS

ZONE X Areas determined to be outside the 0.2% annual chance floodplain.

ZONE D Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

NN
OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

Floodplain boundary
Floodway boundary
Zone D Boundary

CBRS and OPA boundary

000000000000

Boundary dividing Special Flood Hazard Areas of different Base
Fiood Elevations, flood depths or flood velocities.

Base Flood Elevation line and value; elevation in feet*

(EL 987) Base Flood Elevation value where uniform within zone;
elevation in feet*

* Referenced to the North American Vertical Datum of 1988 (NAVD 88)

Cross section line

Transect line

97° 07" 30.00" Geographic coordinates referenced to the North American
32°22'30.00" Datum of 1983 (NAD 83)
4275000mN 1000-meter Universal Transverse Mercator grid ticks,
zone 13
6000000 FT 5000-foot grid ticks: Colorado State Plane coordinate
system, central zone (FIPSZONE 0502),
Lambert Conformal Conic Projection
DX5510 Bench mark (see explanation in Notes to Users section of
X this FIRM panel)
® M1.5 River Mile

MAP REPOSITORIES
Refer to Map Repositories list on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
MARCH 17, 1997

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
DECEMBER 7, 2018 - to update corporate limits, to change Base Flood Elevations and
Special Flood Hazard Areas, to update map format, to add roads and road names, and to
incorporate previously issued Letters of Map Revision.

For community map revision history prior to countywide mapping, refer to the Community
Map History Table located in the Flood Insurance Study report for this jurisdiction.

To determine if flood insurance is available in this community, contact your insurance
agent or call the National Flood Insurance Program at 1-800-638-6620.
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196489000

Weighted Imperviousness Calculations - Existing Conditions

Barbarick Transfer Station
CIA Calculations - Existing Conditions

3/05/2024

Calculated by: RES
Checked by: EJG

AREA | AREA | GRAVEL [ GRAVEL GRAVEL LANDSCAPE | LANDSCAPE LANDSCAPE PAVEMENT | TOTAL PAVEMENT / MILLINGS ROOF | TOTAL ROOF WEIGHTED WEIGHTED COEFFICIENTS

SUB-BASIN] (SF) | (Acres)] AREA IMP. C2 C5 C10 C100 AREA IMP C2 C5 C10 C100 AREA IMP C2 C5 C10 C100 AREA IMP C2 C5 C10 C100 IMP C2 C5 C10 | C100
El 16,873 | 0.39 11,670 80% 0.57 0.59 0.63 0.7 5,204 0% 0.02 0.08 0.15 0.35 0 100% | 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 55.3% 0.40 0.43 0.48 | 0.59

E2 112,891| 2.59 87,610 80% 0.57 0.59 0.63 0.7 25,281 0% 0.02 0.08 0.15 0.35 0 100% | 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 62.1% 0.45 0.48 0.52 | 0.62
OE1l 101,771| 2.34 0 80% 0.57 0.59 0.63 0.7 3,243 0% 0.02 0.08 0.15 0.35 98,528 100% | 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 96.8% 0.86 0.87 0.90 | 0.94
OE2 108,087 | 2.48 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 108,087 100% | 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 | 0.96
OE3 49,856 | 1.14 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 49,856 100% | 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 | 0.96
OE4 35,615 | 0.82 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 35,615 100% | 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 | 0.96
OES5 42,290 | 0.97 31,640 80% 0.57 0.59 0.63 0.7 3,715 0% 0.02 0.08 0.15 0.35 2,959 100% | 0.89 0.9 0.92 0.96 3,977 90% 0.71 0.73 0.75 0.81 75.3% 0.56 0.58 0.62 | 0.70
TOTAL ]467,384| 10.73 | 130,919 80% 0.57 0.59 0.63 0.70 37,443 0% 0.02 0.08 0.15 0.35 295,045 100% | 0.89 0.90 0.92 0.96 3,977 90% 0.71 0.73 0.75 0.81 86.3% 0.73 0.75 0.78 | 0.84




196489000

Barbarick WTS

3/05/2024
Calculated by: RES

Checked by: EJG

Barbarick Transfer Station

Watercourse Coefficient

Time of Concentration - Existing Conditions Forest & Meadow  2.50 Short Grass Pasture & Lawns ~ 7.00 Grassed Waterway 15.00
Fallow or Cultivation 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter 20.00
SUB-BASIN INITIAL / OVERLAND* TRAVEL TIME T(c) CHECK FINAL
DATA TIME T(1) (URBANIZED BASINS) TO*
DESIGN DRAIN AREA AREA C(5) | Length | Slope T(i) Length Slope Coeff. | Velocity| T(t) |COMP.| TOTAL |L/180+10
POINT BASIN sq. ft. ac. ft. % min ft. % fps min. T(c) | LENGTH min.
El El 16,873 0.39 0.43 100 4.0% 7.7 145 1.8% 10.00 1.3 1.8 9.5 245 11.4 9.5
E2 E2 112,891 2.59 0.48 100 3.2% 7.8 0 0.0% 10.00 0.0 0.0 7.8 100 10.6 7.8
OE1l OE1l 101,771 2.34 0.87 100 2.0% 3.3 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
OE2 OE2 108,087 2.48 0.90 100 2.5% 2.7 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
OE3 OE3 49,856 1.14 0.90 100 3.5% 2.4 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
OE4 OE4 35,615 0.82 0.90 100 3.0% 2.5 35 13.0% 10.00 3.6 0.2 5.0 135 10.8 5.0
OE5 OE5 42,290 0.97 0.58 100 3.8% 6.1 30 25.0% 10.00 5.0 0.1 6.2 130 10.7 6.2
TOTAL TOTAL 467,384 10.73

*Note: EIl Paso County Drainage Manual Chapter 6 indicates that the maximum overland flow length is 100ft for urbanized areas and 300ft for rural areas. The minimum time of concentration is 5

min for developed conditions, 10 min for undeveloped conditions.




196489000

Barbarick WTS

3/05/2024
Calculated by: RES
Checked by: EJG

Barbarick Transfer Station
Time of Concentration - Existing Conditions
(Rational Method Procedure)

Design Storm 5 Year Strom Event

BASIN INFORMATION DIRECT RUNOFF CUMMULATIVE RUNOFF
DESIGN| DRAIN | AREA [RUNOFF T(c) CxA I Q T(c) CxA I Q NOTES
POINT | BASIN ac. COEFF | min in/hr cfs min in/hr cfs
El El 0.39 0.43 9.5 0.17 4.20 0.70 9.5 2.0 4.20 8.58
E2 E2 2.59 0.48 7.8 1.23 451 5.56 7.8 2.23 451 10.07
OE1l OE1 2.34 0.87 5.0 2.04 5.17 10.55
OE2 OE2 2.48 0.90 5.0 2.23 5.17 11.54
OE3 OE3 1.14 0.90 5.0 1.03 5.17 5.32
OE4 OE4 0.82 0.90 5.0 0.74 5.17 3.80
OE5 OE5 0.97 0.58 6.2 0.56 4.84 2.73
TOTAL | TOTAL | 10.73 | 0.75 40.22




196489000

Barbarick WTS

3/05/2024
Calculated by: RES
Checked by: EJG

Barbarick Transfer Station

(Rational Method Procedure)

Time of Concentration - Existing Conditions

Design Storm 100 Year Storm Event

BASIN INFORMATION DIRECT RUNOFF CUMMULATIVE RUNOFF
DESIGN DRAIN AREA | RUNOFF [ T(c) CxA I Q T(c) |CxA I Q NOTES
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs
El El 0.39 0.59 9.5 0.23 7.06 1.62 95 |22 | 7.06 | 1551
E2 E2 2.59 0.62 7.8 1.61 757 | 1219 | 7.8 |[2.38| 7.57 | 18.03
OE1l OE1l 2.34 0.94 5.0 2.20 8.68 | 19.07
OE2 OE2 2.48 0.96 5.0 2.38 8.68 | 20.67
OE3 OE3 1.14 0.96 5.0 1.10 8.68 9.54
OE4 OE4 0.82 0.96 5.0 0.78 8.68 6.81
OE5 OE5 0.97 0.70 6.2 0.68 8.13 5.51
TOTAL TOTAL 10.73 0.84 75.42




196489000 Barbarick WTS 3/05/2024
Calculated by: RES
Checked by:EJG

SUMMARY - EXISTING RUNOFF TABLE

BASIN DIRECT 5{ DIRECT

DESIGN BASIN BASIN AREA| e ouiousness | TR | 100-YR

POINT | DESIGNATION | (ACRES) (%) RUNOFF | RUNOFF
(CFS) [ (CFS)
E1 E1 0.39 55.3% 070 | 1.62
E2 E2 2.59 62.1% 556 | 12.19
OE1 OE1 2.34 96.8% 10.55 | 19.07
OE2 OE2 2.48 100.0% 11.54 | 20.67
OE3 OE3 1.14 100.0% 532 | 9.54
OE4 OE4 0.82 100.0% 3.80 | 6.81
OE5 OE5 0.97 75.3% 273 | 551
TOTAL 10.73 86.3% 40.22 | 75.42




196489000

Weighted Imperviousness Calculations - Proposed Conditions

CIA Calculations - Proposed Conditions

Barbarick Transfer Station

12/01/2023
Calculated by: RES
Checked by: EJG

AREA | AREA [ GRAVEL|GRAVEL GRAVEL LANDSCAPE | LANDSCAPE LANDSCAPE PAVEMENT | TOTAL PAVEMENT / MILLINGS ROOF | TOTAL ROOF WEIGHTED| WEIGHTED COEFFICIENTS
SUB-BASIN| (SF) ](Acres)] AREA IMP. C2 cs | cio [ cio0 AREA IMP c2 | c5 | cio | c1o0 AREA IMP c2 | c5 | cio | cioo | AREA IMP c2 | cs5 | cio | c1o0 IMP c2 | c5 | c1o [cio0
P1 13,663 | 0.31 | 12,504  80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 035 1,159 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073  0.75 0.81 81.7% 0.60 0.62 0.65 0.72
P2 6,602 | 015 | 5,123 80% 0.57 0.59 0.63 0.7 509 0% 002 008 015 035 720 100% 0.89 0.9 0.92 0.96 250 90%  0.71 073 075 0.81 76.4% 0.57 0.59 0.63 0.71
P3 4792 | 011 | 4,258 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 035 534 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 82.2% 0.61 0.62 0.66 0.73
P4 4781 | 011 | 4235 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 0.35 547 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 82.3% 0.61 0.63 0.66 0.73
P5 5806 | 013 | 5,237 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 035 569 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 82.0% 0.60 0.62 0.66 0.73
P6 88,931 | 2.04 | 28,161  80% 0.57 0.59 0.63 0.7 30,941 0% 002 008 015 0.35 29,829 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 58.9% 0.49 0.52 0.56 0.67
R1 5882 | 0.14 0 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 035 0 100% 0.89 0.9 0.92 0.96 5,882 90%  0.71 073 075 0.81 90.0% 0.71 0.73 0.75 081
R2 5882 | 0.14 0 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 035 0 100% 0.89 0.9 0.92 0.96 5,882 90%  0.71 073 075 0.81 90.0% 0.71 0.73 0.75 0.81
o1 65,975 | 1.51 0 80% 0.57 0.59 0.63 0.7 3,243 0% 002 008 015 035 62,732 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 95.1% 0.85 0.86 0.88 0.93
02 32,389 | 0.74 0 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 0.35 32,389 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 100.0% 0.89 0.90 0.92 0.96
03 19,087 | 0.44 0 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 035 19,087 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 100.0% 0.89 0.90 0.92 0.96
04 45546 | 1.05 0 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 0.35 45,546 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 100.0% 0.89 0.90 0.92 0.96
05 46,861 | 1.08 0 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 035 46,861 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 100.0% 0.89 0.90 0.92 0.96
06 49,856 | 1.14 0 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 035 49,856 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 100.0% 0.89 0.90 0.92 0.96
o7 35615 | 0.82 0 80% 0.57 0.59 0.63 0.7 0 0% 002 008 015 035 35,615 100% 0.89 0.9 0.92 0.96 0 90%  0.71 073 075 0.81 100.0% 0.89 0.90 0.92 0.96
08 35714 | 082 | 20976  80% 0.57 0.59 0.63 0.7 3,715 0% 002 008 015 0.35 6,935 100% 0.89 0.9 0.92 0.96 4,088 90%  0.71 073 075 0.81 76.7% 0.59 0.61 0.65 0.73
TOTAL |467,384] 10.73 | 80,494  80% 0.57 0.59 0.63 0.70 38,408 0% 002 008 015 035 332,379 100% 0.89 090 0092 0.96 | 16,102 90%  0.71 0.73 0.75 0.81 88.0% 0.76 0.77 0.80 0.86




196489000

Barbarick WTS

3/05/2024
Calculated by: RES
Checked by: EJG

Barbarick Transfer Station

Watercourse Coefficient

Time of Concentration - Proposed Conditions Forest & Meadow  2.50 Short Grass Pasture & Lawns  7.00 Grassed Waterway 15.00

Fallow or Cultivation 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter 20.00

SUB-BASIN INITIAL / OVERLAND* TRAVEL TIME T(c) CHECK FINAL
DATA TIME T(t) (URBANIZED BASINS) TO*

DESIGN DRAIN AREA AREA C(5) | Length | Slope T() Length Slope Coeff. | Velocity| T(t) |COMP.| TOTAL |[L/180+10
POINT BASIN sq. ft. ac. ft. % min ft. % fps min. T(c) | LENGTH min.
P1 P1 13,663 0.31 0.62 52 2.0% 5.1 30 2.5% 10.00 1.6 0.3 5.4 82 10.5 5.4
P2 P2 6,602 0.15 0.59 72 2.6% 5.8 42 3.5% 15.00 2.8 0.2 6.0 114 10.6 6.0
P3 P3 4,792 0.11 0.62 31 2.8% 3.4 25 1.6% 20.00 2.5 0.2 5.0 56 10.3 5.0
P4 P4 4,781 0.11 0.63 40 1.6% 4.7 26 1.2% 20.00 2.2 0.2 5.0 66 10.4 5.0
P5 P5 5,806 0.13 0.62 33 4.4% 3.1 136 1.9% 20.00 2.8 0.8 5.0 169 10.9 5.0
P6 P6 88,931 2.04 0.52 100 2.6% 7.8 438 1.0% 20.00 2.0 3.7 11.4 538 13.0 11.4
R1 R1 5,882 0.14 0.73 100 0.5% 8.5 0 0.0% 20.00 0.0 0.0 8.5 100 10.6 8.5
R2 R2 5,882 0.14 0.73 100 0.5% 8.5 0 0.0% 20.00 0.0 0.0 8.5 100 10.6 8.5
01 01 65,975 151 0.86 100 2.0% 3.5 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
02 02 32,389 0.74 0.90 100 2.5% 2.7 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
03 03 19,087 0.44 0.90 100 2.5% 2.7 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
04 04 45,546 1.05 0.90 100 3.0% 2.5 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
05 05 46,861 1.08 0.90 100 3.0% 2.5 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
06 06 49,856 1.14 0.90 100 3.5% 2.4 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
o7 o7 35,615 0.82 0.90 100 3.0% 2.5 35 13.0% 10.00 3.6 0.2 5.0 135 10.8 5.0
08 08 35,714 0.82 0.61 100 3.8% 5.7 30 25.0% 10.00 5.0 0.1 5.8 130 10.7 5.8
TOTAL TOTAL 467,384 10.73

*Note: EIl Paso County Drainage Manual Chapter 6 indicates that the maximum overland flow length is 100ft for urbanized areas and 300ft for rural areas. The minimum time of concentration is 5

min for developed conditions, 10 min for undeveloped conditions.




196489000

Barbarick WTS

3/05/2024
Calculated by: RES
Checked by: EJG

Barbarick Transfer Station
Time of Concentration - Proposed Conditions Design Storm 5 Year Strom Event
(Rational Method Procedure)
BASIN INFORMATION DIRECT RUNOFF CUMMULATIVE RUNOFF
DESIGN| DRAIN | AREA [RUNOFF T(c) | CxA [ Q T(c) CxA [ Q NOTES
POINT | BASIN ac. COEFF | min in/hr cfs min in/hr cfs
P1 P1 031 [ 062 | 54 0.19 | 5.06 0.98 10.4 1.3 4.07 5.30 |01 is tributary to P1
P2 P2 015 | 059 | 6.0 0.09 | 489 0.44
P3 P3 011 | 062 | 5.0 0.07 | 517 0.36 5.0 1.0 5.17 5.22  |O4is tributary to P3
P4 P4 011 | 063 | 5.0 0.07 | 517 0.35 5.0 1.0 5.17 5.36 |05 is tributary to P4
P5 P5 013 | 062 | 5.0 0.08 | 517 0.43 5.0 1.1 5.17 5.75 |06 is tributary to P5
P6 P6 204 | 052 | 11.4 | 1.05 | 3.93 414
R1 R1 014 | 073 | 85 0.10 | 4.36 0.43
R2 R2 014 | 073 | 85 0.10 | 4.36 0.43
01 01 151 | 0.86 | 5.0 1.30 | 5.17 6.73
02 02 074 | 090 | 5.0 0.67 | 5.17 3.46
03 03 044 | 090 | 5.0 0.39 | 517 2.04
04 04 1.05 | 0.90 | 5.0 0.94 | 517 4.86
05 05 1.08 | 0.90 | 5.0 0.97 | 517 5.00
06 06 1.14 | 0.90 | 5.0 1.03 | 5.17 5.32
07 o7 0.82 | 090 | 5.0 0.74 | 517 3.80
08 08 0.82 | 061 | 58 0.50 [ 4.94 2.48
TOTAL | TOTAL | 10.73 | 0.77 41.26




196489000

Barbarick WTS

3/05/2024
Calculated by: RES
Checked by: EJG

Barbarick Transfer Station
Time of Concentration - Proposed Conditions
(Rational Method Procedure)

Design Storm 100 Year Storm Event

BASIN INFORMATION DIRECT RUNOFF CUMMULATIVE RUNOFF

DESIGN DRAIN AREA | RUNOFF [ T(c) CxA I Q T(c) [CxA I Q NOTES
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

P1 P1 0.31 0.72 5.4 0.23 8.49 192 |54 (1.4 | 849 |11.96 |Olistributary toP1
P2 p2 0.15 0.71 6.0 0.11 8.21 0.88

P3 P3 0.11 0.73 5.0 0.08 8.68 0.70 | 50 | 1.1 | 8.68 | 9.41 |O4is tributary to P3
P4 P4 0.11 0.73 5.0 0.08 8.68 070 (50 [1.1 | 868 [ 9.66 [O5istributarytoP4
P5 P5 0.13 0.73 5.0 0.10 8.68 084 |50 |11 | 868 | 9.54 |O6is tributary to P5
P6 P6 2.04 0.67 114 1.36 6.60 8.96

R1 R1 0.14 0.81 8.5 0.11 7.33 0.80

R2 R2 0.14 0.81 8.5 0.11 7.33 0.80

01 01 1.51 0.93 5.0 1.41 8.68 | 12.23

02 02 0.74 0.96 5.0 0.71 8.68 6.20

03 03 0.44 0.96 5.0 0.42 8.68 3.65

04 04 1.05 0.96 5.0 1.00 8.68 8.71

05 05 1.08 0.96 5.0 1.03 8.68 8.96

06 06 1.14 0.96 5.0 1.10 8.68 9.54

o7 o7 0.82 0.96 5.0 0.78 8.68 6.81

08 08 0.82 0.73 5.8 0.60 8.30 4,94

TOTAL TOTAL 10.73 0.86 76.63




196489000

Barbarick WTS

3/05/2024

Calculated by: RES
Checked by: EJG

SUMMARY - PROPOSED RUNOFF TABLE

SASIN DIRECT 5] DIRECT
DESIGN BASIN  [BASINAREA |\ o on 2o eee | YR | 100YR
POINT | DESIGNATION | (ACRES) %) RUNOFF | RUNOFF
(CFS) | (CFs)
P1 P1 0.31 81.7% 098 | 1.92
P2 P2 0.15 76.4% 0.44 | 0.88
P3 P3 0.11 82.2% 036 | 0.70
P4 P4 0.11 82.3% 035 | 0.70
P5 P5 0.13 82.0% 043 | 084
P6 P6 2.04 58.9% 414 | 896
RL R1 0.14 90.0% 043 | 0.80
R2 R2 0.14 90.0% 043 | 0.80
01 01 151 95.1% 6.73 | 12.23
02 02 0.74 100.0% 346 | 6.20
03 03 0.44 100.0% 204 | 365
04 04 1.05 100.0% 486 | 8.1
05 05 1.08 100.0% 500 | 8.96
06 06 114 100.0% 532 | 954
07 07 0.82 100.0% 380 | 6.81
08 08 0.82 76.7% 248 | 4.94
TOTAL 10.73 88.0% 41.26 | 76.63




Final Drainage Report
Barbarick Recycling and Refuse Transfer Station, El Paso County, CO

APPENDIX E: HYDRAULIC ANALYSIS

22 Kimley»Horn



DETENTION BASIN STAGE RAGE TABLE BUILDE

MHFD-Detention, Version 4.06 (July 2022)

Project: Barbarick Transfer Station

Basin ID: EDB Modification - Proposed Condition

1001R
] T
=
S I—— plpired Depth Increment =
PERMANENT. GRIFICES Gptional GOptional
pook. Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) stage (ft) (ft) (ft) (ft) | Area(ft?) | (acre) (ft%) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 182 0.004
Selected BMP Type =|  EDB 7017 - 050 - - - 3421 0.079 901 0.021
Watershed Area =| 1073 acres 7017.5 - 1.00 - - - 6,874 0.158 3474 0.080
Watershed Length =| 760 |it 7018 - 150 - - - 10,722 0.246 7,873 0.181
Watershed Length to Centroid =| 380 |ft 70185 - 2.00 - - - 14,216 0326 14,108 0324
Watershed Slope =|  0.020 _ |f/it 7019 - 250 - - - 16,807 0.386 21,864 0502
Watershed Imperviousness =|  88.00% _|percent 7019.5 - 3.00 - - - 19,164 0.440 30,856 0.708
Percentage Hydrologic Soil Group A =|  87.0% |percent 7020 350 - - - 21,579 0.495 41,042 0.942
Percentage Hydrologic Soil Group B=|  13.0% |percent 7020.5 - 4.00 - - - 23,902 0551 52,435 1.204
Percentage Hydrologic Soil Groups C/D =|  0.0% _|percent 7021 - 4.50 - - - 25,854 0594 64,806 1.490
Target WQCV Drain Time =| 400 |hours 70215 - 5.00 - - - 27,601 0.634 78,260 1.797
Location for 1-hr Rainfall Depths = Denver - Capitol Building 7022 - 5.50 - - - 29,437 0.676 92,520 2124
After providing required inputs above including 1-hour rainfall 70225 - 6.00 - - - 32,186 0.739 107,925 2.478
depths, click ‘Run CUHP' to generate runoff hydrographs using 7023 - 6.50 - - - 39,656 0910 125,886 2.890
the embedded Colorado Urban Hydrograph Procedure Optional User Overrides ~ ~ - -
Water Quality Capture Volume (WQCV) =|  0.344  |acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) =|  1.247 |acre-feet acre-feet - - - -
2yr Runoff Volume (P1=1.19in) =| 0.865 |acre-feet 119 |inches - - - -
5-yr Runoff Volume (PL=15in) =| 1116  |acre-feet 150 |inches - - - -
10-yr Runoff Volume (P1=1.75in.) =| 1.320 |acre-feet 175 |inches - - - -
25-yr Runoff Volume (P1=2in)=| 1551 |acre-feet 200 |inches - - - -
50-yr Runoff Volume (P1=225in.) =|  1.770  |acre-feet 225 |inches - - - -
100-yr Runoff Volume (PL=2.52in.) =| 2018 |acre-feet 252 |inches - - -
500-yr Runoff Volume (PL=3.1in.) =| 2537 |acre-feet 310 |inches - - - -
Approximate 2-yr Detention Volume =|  0.841 |acre-feet - = = =
Approximate 5-yr Detention Volume =|  1.093 |acre-feet - = = =
Approximate 10-yr Detention Volume =|  1.304 |acre-feet - = = =
Approximate 25-yr Detention Volume =|  1.520 |acre-feet - = = =
Approximate 50-yr Detention Volume =|  1.646 _|acre-feet - = = =
Approximate 100-yr Detention Volume =|  1.758 |acre-feet - = = =

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) =| 0344 |acre-feet - = - =
Zone 2 Volume (EURV - Zone 1) =|  0.903 |acre-feet - = - =

Zone 3 Volume (100-year - Zones 1&2) =| 0511 |acre-feet - = - =
Total Detention Basin Volume =|  1.758 |acre-feet - = - =

Initial Surcharge Volume (ISV) =|  user |it® - = - =

Initial Surcharge Depth (ISD) =|  user [it = - =

Total Available Detention Depth (Hiora)) =|  user [it - = - =
Depth of Trickle Channel (Hro) =|  user |t - = - =

Slope of Trickle Channel (Src) =|  user  |ft/ft - = - =

Slopes of Main Basin Sides (Smain) =|  user  [H:v - = - =
Basin Length-to-Width Ratio (Ruw) =|  user - = - =
Initial Surcharge Area (Aisy) =|  user |ft? - = - =

Surcharge Volume Length (Lisy) =|  user |ft - = - =
Surcharge Volume Width (Wisy) =|  user |ft - = - =

Depth of Basin Floor (Hrioo) =|  user  |ft - = - =

Length of Basin Floor (Lrioo user it - = - =

Width of Basin Floor (Wrioo) =|  user  |ft - = - =

Area of Basin Floor (Arioor) =|  user  [it? - = - =

Volume of Basin Floor (Vrioor) =|  user  |ft® - = - =

Depth of Main Basin (Huan) =|  user |t = - =

Length of Main Basin (Lyaw) =|  user  [it - = - =

Width of Main Basin (Wyan) =|  user  |ft - = - =

Area of Main Basin (Ayan) = user [it? - = - =

Volume of Main Basin (Vyaw) =|  user  |it® - = - =
Calculated Total Basin Volume (Vo) =|  user |acre-feet - = - =

Barbarick WTS - EDB Outlet Structure Modification.xism, Basin 3/6/2024, 10:39 AM



DETENTION BASIN STAG ORAGE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)

20 40000

15 30000

£}
g g
£ ]
S 10 20000 &
g g
=2 <
)

5 10000

0 0

0.00 2,00 4.00 6.00 8.00
Stage (ft)
——Length (ft) = Width (ft) ~—— Area (sq.ft)
0920 2.900

0.69 / 2175

7 g
A 8
& 0460 1450 @
= 3
g E
< g

0230 0725

0000 0000

0.00 200 4.00 6.00 8.00
Stage (ft.)
——— Area (acres)  ——Volume (ac-ft)

Barbarick WTS - EDB Outlet Structure Modification.xism, Basin 3/6/2024, 10:39 AM



DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)

Project: Barbarick Transfer Station

Basin ID: EDB Modification - Proposed Condition

ZONE 1 AND 2
PEAMANENT- ORIFICES

POOL

User Input: Orifice at Underdrain Outlet (typicall

Underdrain Orifice Invert Depth =

100-YEAR
ORIFICE

sed to drain WQCV

Example Zone Configuration (Retention Pond)

in a Filtration BMP)

N/A

Underdrain Orifice Diameter =

N/A

ft (distance below tl
inches

Estimated Estimated
Stage (ft) Volume (ac-ft) Qutlet Type
Zone 1 (WQCV) 2.07 0.344 Orifice Plate
Zone 2 (EURV) 4.08 0.903 Orifice Plate
Zone 3 (100-year) 4.94 0.511 Weir&Pipe (Restrict)
Total (all zones) 1.758

he filtration media surface)

Underdrain Orifice Area =
Underdrain Orifice Centroid =

N/A

N/A

Calculated Parameters for Underdrain

ﬁZ
feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (t

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

4.10

Orifice Plate: Orifice Vertical Spacing =

N/A

Orifice Plate: Orifice Area per Row =

N/A

User Input: Stage and Total Area of Each Orifice Row (numbered fron

Row 1 (required)

n lowest to highest)

icall
ft (relative to basin
ft (relative to basin
inches

sg. inches

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

bottom at Stage = 0 ft)
bottom at Stage = 0 ft)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

N/A

N/A

N/A

N/A

Calculated Parameters for Plate

ﬁZ
feet
feet
ﬁZ

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

2.00

205

Orifice Area (sq. inches)

205

3.00

1.00

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 (sg. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Not Selected

Not Selected

Invert of Vertical Orifice =

ft (relative to basin bottom at Stage = 0 ft)

Depth at top of Zone using Vertical Orifice =

ft (relative to basin bottom at Stage = 0 ft)

Vertical Orifice Diameter =

N/A N/A
N/A N/A
N/A N/A

inches

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parameters for Vertical Orific

Not Selected

Not Selected

N/A

N/A

N/A

N/A

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Ou

tlet Pipe OR Rectan

qular/Trapezoidal Weir and No Outlet Pipe)

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

Zone 3 Weir Not Selected
4.10 N/A ft (relative to basin bottom at Stage = 0 ft)
12.00 N/A feet
0.00 N/A H:v
4.00 N/A feet
Type C Grate N/A
50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Zone 3 Restrictor

Not Selected

Depth to Invert of Outlet Pipe =

1.08

N/A

ft (distance below basin bottom at Stage = 0 ft)

Qutlet Pipe Diameter =

30.00

N/A

inches

Restrictor Plate Height Above Pipe Invert =

5.00

User Input: Emergency Spillway (Rectangular or T

Spillway Invert Stage=

apezoidal)
4.53

Spillway Crest Length =

33.00

Spillway End Slopes =

4.00

Freeboard above Max Water Surface =

1.00

ft (relative to basin
feet
H:v
feet

inches

bottom at Stage = 0 ft)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Spillway Design Flow Depth=
Stage at Top of Freeboard =
Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Calculated Parameter:

Outlet Orifice Area =
Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Calculated Parameters for Overflow Wei

Zone 3 Weir Not Selected
4.10 N/A
4.00 N/A
62.12 N/A
33.41 N/A
16.70 N/A

for Outlet Pipe w/
Zone 3 Restrictor

Flow Restriction Plai
Not Selected

0.54 N/A
0.25 N/A
0.84 N/A

0.53

Calculated Parameters for Spillway

feet

6.06

feet

0.76

acres

2.52

acre-ft

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Design Storm Return Period =

One-Hour Rainfall Depth (in) =

CUHP Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =

Peak Inflow Q (cfs) =

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft) =

Area at Maximum Ponding Depth (acres) =

Maximum Volume Stored (acre-ft) =

WQcv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52
0.344 1.247 0.865 1.116 1.320 1.551 1.770 2.018
N/A N/A 0.865 1.116 1.320 1.551 1.770 2.018
N/A N/A 0.1 0.2 0.3 4.0 6.4 9.5
N/A N/A
N/A N/A 0.01 0.02 0.03 0.38 0.60 0.89
N/A N/A 17.8 23.0 27.1 32.6 37.2 41.3
0.2 0.4 0.3 0.3 0.4 3.0 5.7 7.3
N/A N/A N/A 1.5 1.4 0.7 0.9 0.8
Plate Plate Plate Plate Overflow Weir 1 [ Overflow Weir 1 Qutlet Plate 1 Spillway
N/A N/A N/A N/A 0.0 0.1 0.2 0.2
N/A N/A N/A N/A N/A N/A N/A N/A
39 74 63 71 77 76 75 74
41 79 67 75 81 82 81 81
2.07 4.08 3.25 3.74 4.11 4.24 4.32 4.58
0.33 0.56 0.47 0.52 0.56 0.57 0.58 0.60
0.347 1.248 0.822 1.064 1.265 1.333 1.384 1.538

Barbarick WTS - EDB Outlet Structure Modification.xlsm, O

utlet Structure

5/6/2024, 8:51 AM



BARBARICK WTS - STORMCAD LAYOUT
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100-Year
Profile Report

Engineering Profile - Barbarick WTS - Storm Sewer Profile (Barbarick WTS.stsw)

7,030.00

7,025.00

Elevation (ft)

7,020.00

7,015.00
-0+50

Barbarick WTS.stsw
3/6/2024

CDOT Type C Inlet
Rim: 7,026.11 ft
Invert: 7,021.30 ft
HGL: 7,023.17 ft

. . 5' Manhole
6" Rgof Drain Rim: 7,026.77 ft
Rim: 7,022.72 ft Invert: 7,019.58 ft

. 6" Roof Drain
Inve(t- 7,020.72 ft Invert Out: 7,019.58 ft Rim: 7,021.75 ft
HGL: 7,023.08 ft HGL: 7,022.73 ft

Invert: 7,019.25 ft
[6" Roof Drain HGL: 7,021.65 ft

CDOT Type C Inlet Rim: 7,021.98 ft

im: 6" Roof Drain
Rim: 7,026:08 ft INVeit: 7,019.48 Tt gy ™7 0o 671t CDOT Type C Inlet
Ikrl]éeL'-t776(2)§0c')glftﬁ HGL: 7,022.331 | yer: 7,010.37 ft Rim: 7,023.05 ft
T HGL: 7,021.99 ft . Invert: 7,019.09 t

115.3 ft of 24.0in PvC
@ 0.005 ftrft
Flow=9.63 cfs
Velocity=7.04 fy/s

0+00 0+50

2111t of 24.0ip p
@ 0.005 fift

VC - -86.0 ftof 24.0in PyC

@ 0.005 fyit | 41.1 ft of 30.0m PVC 2
L0 ) 0T of 30.0m PVC
Vel'g\g{t 10.43cfs Flow=2031cfs ~ @0002fut | 46.01tof30.0inPVC @ -0003 fit 2401 | 748 Torsuom
V=232 1Us | Velooyet ds 1 Flowsooan cie ® o oorim! 4.01tof 30.0in PVC @ 0.003 ftAt

Flow=20.85 cfs

Velocity=4.14 ft/s Flow=20.58 cfs Velocity=6.65 fi/s

Velocity=4.19 fi/s

@ -0.003 fi/ft Flow=30.66 cfs
Flow=21.12cfs | Velocity=6.25 ft/s
Velocity=6.56 ft/s

1+00 1+50 2+00 2+50 3+00 3+50 4+00

4+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
755-1666

HGL: 7,021.23 ft [

PVC FES

Rim: 7,020.50 ft
Invert: 7,018.90 ft
HGL: 7,020.79 ft

5+00

StormCAD
[10.03.04.53]
Page 1 of 1



5-Year
Profile Report

Engineering Profile - Barbarick WTS - Storm Sewer Profile (Barbarick WTS.stsw)

7,030.00
7,025.00

g

=

o

©

>

@

w
7,020.00
7,015.00

-0+50

Barbarick WTS.stsw
3/6/2024

CDOT Type C Inlet
Rim: 7,026.11 ft
Invert: 7,021.30 ft
HGL: 7,022.12ft

115.3 ft of 24.0in PvC
@ 0.005 ftrft
Flow=5.38 cfs
Velocity=6.01 ft/s

0+00 0+50

. X 5' Manhole
6" Roof Drain Rim: 7,026.77 ft
Rim: 7,022.72ft Invert: 7,019.58 ft 6" Roof Drain
wéel_r};dgioégﬁft / Invert Out: 7,019.58 ft Rim: 7,021.75 ft
17,021 HGL: 7,021.50 ft Invert: 7,019.25 ft
F6" Roof Drain HGL: 7,020.89 ft

CDOT Type C Inlet Rim: 7,021.98 ft

im: 6" Roof Drain
Rim: 7,026:08 ft INVeit: 7,019.48 Tt pi ™7 01 67 1t CDOT Type C Inlet
Ikrl]éeL'-T';é(z)iO%glftﬁ HGL: 7,021.291t v 7,010.37 ft Rim: 7,023.05 ft
T HGL: 7,021.11 ft . Invert: 7,019.09t

21.1ft of 24,0ip p
@ 0.005 fy/ft
Flow=5.81 cfs

Velocity=6.21 ft/s

VC 860 ftof 24.0in pPVC
@ 0.005 f/ft | 41.1 ft of 30.0in PVC 2
Flow=11.33 cfs @ 0.002 ft/ft | 46.0ft of 30.0in PVC
Velocity=7.32 ft/s  Flow=11.33 cfs @ 0.002 ftfit
Velocity=5.57 ft/s Flow=11.47 cfs
Velocity=5.56 ft/s

.0 ft of 30.0in PVC 7B Ttof 30.0mn

F% M—/gflog 1ft/f; 24.0ftof 30.0in PVC @ 0.003 ftft
Vel =11 cfs @ -0.003 fi/ft Flow=17.69 cfs
€locity=5.76 ft/s  Flow=11.75 cfs | Velocity=5.81 ft/s
Velocity=5.69 ft/s

1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
755-1666

HGL: 7,020.58 ft [

PVC FES

Rim: 7,020.50 ft
Invert: 7,018.90 ft
HGL: 7,020.33 ft

5+00

StormCAD
[10.03.04.53]
Page 1 of 1



100-Year
Profile Report

Engineering Profile - Barbarick WTS - Entrance Storm Sewer Profile (Barbarick WTS.stsw)

Barbarick WTS.stsw
3/6/2024

Elevation (ft)

7,035.00

Double CDOT Type C Inlet

Rim: 7,026.71 ft
Invert: 7,023.35 ft
HGL: 7,025.62 ft

7,030.00

7,025.00

74 .0 ft of 24.0in RCP
@ 0.000 ft/ft
Flow=12.23 cfs
Velocity=3.89 ft/s

7,020.00
-0+50 0+00 0+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

4' Manhole

Rim: 7,030.10 ft
Invert; 7,023.34 ft
HGL: 7,025.40 ft

1+00

StormCAD
[10.03.04.53]
Page 1 of 1



S-Year
Profile Report
Engineering Profile - Barbarick WTS - Entrance Storm Sewer Profile (Barbarick WTS.stsw)

7,035.00
Double CDOT Type C Inlet 4" Manhole
Rim: 7,026.71 ft Rim: 7,030.10 ft
Invert: 7,023.35 ft Invert: 7,023.34 ft
HGL: 7,024.87 ft HGL: 7,024.82 ft
Invert In (1): 7,023.34 ft ; (2) 7,023.34 ft
7.030.00 Invert Out: 7,023.24 ft
c
ie)
=
>
Q
T}
7,025.00
74 .0 ft of 24.0in RCP
@ 0.000 ft/t
Flow=5.38 c¢fs
Velocity=1.71 ft/s
7,020.00
-0+50 0+00 0+50 1+00
Station (ft)
StormCAD
Barbarick WTS.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
3/6/2024 76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



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

Project: Barbarick Transfer Station

Inlet ID: Inlet P1

| Teack Terown |

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 0.0 ft
Seack = ft/ft
Neack =
Heurs = 10.80 inches
Tcrown = 71.0 ft
W= 3.00 ft
Sx = 0.010 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.020
Minor Storm Major Storm
Tuax = 71.0 71.0 ft
duax = 10.8 10.8 inches
N [
Minor Storm Major Storm
Qaiiow =|___ SUMP SUMP  |cfs

Barbarick WTS - Inlet Calcs.xlsm, Inlet P1

4/15/2024, 11:40 AM



Warning 1

Barbarick WTS -

INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f—L0(C)—

H-Curb H-Vert
Wo
Wp
W
*/(G)\

Design Information (Input) MINOR MAJOR
Type of Inlet | CDOT Type C Grate ﬂ Type = CDOT Type C Grate
Local Depression (additional to continuous gutter depression 'a' from above) Aiocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 2
Water Depth at Flowline (outside of local depression) Ponding Depth = 9.5 9.5 inches
Grate Information MINOR MAJOR ¥ Override Depths
Length of a Unit Grate L, (G) = 2.92 feet
Width of a Unit Grate W, = 2.92 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.70
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cv (G) = 3.00
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = 0.70
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = N/A feet
Height of Vertical Curb Opening in Inches Hyert = N/A inches
Height of Curb Orifice Throat in Inches Hinroat = N/A inches
Angle of Throat Theta = N/A degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = N/A feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (= N/A N/A
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cv (O = N/A
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (O = N/A
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = 0.80 0.80 ft
Depth for Curb Opening Weir Equation deurb = N/A N/A ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFcurb = N/A N/A
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. = 13.1 13.1 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peAK REQUIRED = 5.3 12.0 cfs

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

Inlet Calcs.xlsm, Inlet P1

4/15/2024, 11:40 AM



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

Project: Barbarick Transfer Station

Inlet ID: Inlet P3

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 0.0 ft
Seack = ft/ft
Neack =
Heurs = 10.98 inches
Tcrown = 68.0 ft
W = 6.00 ft
Sx = 0.010 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.020
Minor Storm Major Storm
Tuax = 68.0 68.0 ft
duax = 11.0 11.0 inches
N I
Minor Storm Major Storm
Qaiiow =|___ SUMP SUMP  |cfs

Barbarick WTS - Inlet Calcs.xIsm, Inlet P3

4/15/2024, 11:42 AM



Warning 1

Barbarick WTS -

INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f—Lo (C) —

H-Curb H-Vert
Wo
Wp
w
*X(G)\

Design Information (Input) M CDOT Tvoe G Grare =] MINOR MAJOR
Type of Inlet Type = CDOT Type C Grate
Local Depression (additional to continuous gutter depression 'a' from above) Aiocal = 6.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 11.0 11.0 inches
Grate Information MINOR MAJOR [~ Override Depths
Length of a Unit Grate L, (G) = 2.92 feet
Width of a Unit Grate W, = 2.92 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.70
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cv (G) = 3.00
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = 0.70
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = N/A feet
Height of Vertical Curb Opening in Inches Hyert = N/A inches
Height of Curb Orifice Throat in Inches Hinroat = N/A inches
Angle of Throat Theta = N/A degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = N/A feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (= N/A N/A
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cv (O = N/A
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (O = N/A
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = 1.17 1.17 ft
Depth for Curb Opening Weir Equation deurb = N/A N/A ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFcurb = N/A N/A
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. = 14.0 14.0 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peAK REQUIRED = 5.2 9.4 cfs

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

Inlet Calcs.xlsm, Inlet P3

4/15/2024, 11:42 AM



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

Project: Barbarick Transfer Station

Inlet ID: Inlet P4

| Teack Terown |

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 0.0 ft
Seack = ft/ft
Neack =
Heurs = 10.80 inches
Tcrown = 68.0 ft
W = 4.50 ft
Sx = 0.010 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.020
Minor Storm Major Storm
Tuax = 68.0 68.0 ft
duax = 10.8 10.8 inches
N I
Minor Storm Major Storm
Qaiiow =|___ SUMP SUMP  |cfs

Barbarick WTS - Inlet Calcs.xlsm, Inlet P4

4/15/2024, 11:44 AM



Warning 1

Barbarick WTS -

INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f—L0(C)—

H-Curb H-Vert
Wo
Wp
W
*/(G)\

Design Information (Input) MINOR MAJOR
Type of Inlet | CDOT Type C Grate ﬂ Type = CDOT Type C Grate
Local Depression (additional to continuous gutter depression 'a' from above) Aiocal = 6.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 10.8 10.8 inches
Grate Information MINOR MAJOR [~ Override Depths
Length of a Unit Grate L, (G) = 2.92 feet
Width of a Unit Grate W, = 2.92 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.70
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cv (G) = 3.00
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = 0.70
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = N/A feet
Height of Vertical Curb Opening in Inches Hyert = N/A inches
Height of Curb Orifice Throat in Inches Hinroat = N/A inches
Angle of Throat Theta = N/A degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = N/A feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (= N/A N/A
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cv (O = N/A
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (O = N/A
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = 1.12 1.12 ft
Depth for Curb Opening Weir Equation deurb = N/A N/A ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFcurb = N/A N/A
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. = 13.0 13.0 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peAK REQUIRED = 5.4 9.7 cfs

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

Inlet Calcs.xIsm, Inlet P4

4/15/2024, 11:44 AM



(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Barbarick Transfer Station
Inlet ID: Inlet P5

3&3) o
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack =
Height of Curb at Gutter Flow Line Hcurs = 7.44 inches
Distance from Curb Face to Street Crown Terown = 18.0 ft
Gutter Width W= 3.00 ft
Street Transverse Slope Sx = 0.050 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.019 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.020

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 = 7.4 7.4 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) |— |—
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qatiow =| 15.1 | 15.1 |cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 5.75 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 9.54 cfs on sheet 'Inlet Management'

Barbarick WTS - Inlet Calcs.xlsm, Inlet P5 4/15/2024, 11:45 AM



INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 5.03 (August 2023

f——1Lo (C)——

H-Wert
’w
o
S

H-Curb

Design Information (Input) [ CDOT Tvoe C Grate B MINOR MAJOR
Type of Inlet Type = CDOT Type C Grate

Warning 1|[Local Depression (additional to continuous gutter depression 'a") AlocaL = 6.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) L, = 2.92 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = 2.92 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = N/A N/A
Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR
Total Inlet Interception Capacity Q= 4.8 7.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 1.0 2.6 cfs
Capture Percentage = Q./Q, C% = 83 73 %

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

Barbarick WTS - Inlet Calcs.xlsm, Inlet P5 4/15/2024, 11:45 AM



Inlet P5 - 100-YR Storm

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 0.018 ft/ft
Normal Depth 49 in
Discharge 9.54 cfs

0.80
0.70
0.60
0.50
EI.4EI.
0.30
EI.EEI.
0.10
0.00
-0.10
-0.20

Elevation

0400  0+10 0420  0+30
Station

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Inlet P5 - Flow Master.fm8 Center [10.03.00.03]

3/5/2024 27 Siemon Company Drive Suite 200 W Page 1 of 1
Watertown, CT 06795 USA +1-203-755-1666



Rip-Rap Calculation
100-Year Outflow
100-Year Storm System Discharge Into Exisitng EDB
Applicable Equations:

L, = (1/2tan®)(A/Y,D) Equation 9-11 per USCDM
A=QN Equation 9-12 per USDCM
0 = tan™(1/(2*ExpansionFactor)) Equation 9-13 per USDCM
W = 2(L,tan®)+D Equation 9-14 per USDCM
T =2Ds Equation 9-15 per USDCM

Assumptions

Acceptable major event velocity is 5 ft/s due to HSG B soils

Input parameters:

Description Variable Input Unit
Width of the conduit (use diameter for circular conduits), D: 2.50 ft

HGL Elevation INV to TOP 2.53 ft

Invert Elevation 1.00 ft
Tailwater depth (ft), Y 1.53 ft
Expansion angle of the culvert flow o: 0.07 radians
Design discharge (cfs)* Q: 30.66 cfs
Froude Number Fr 0.89 Subcritical

Unitless Variables for Tables:

For Figure 9-35 Q/D** 3.10
For Figure 9-35 Y/D 0.61
For Figure 9-38 Q/D™* 7.76
For Figure 9-38 Y/D 0.61
Allowable non-eroding velocity in the downstream channel (ft/sec) V: 3 ft/sec
Expansion Factor (Figure 9-35), 1/(2tan(8)) 7.13
Solve for:
Description Variable Output  Unit
1. Required area of flow at allowable velocity (ft") A 10.22 ft°
2. Length of Protection Lp: 29.80 ft
L, <3D? No
L, >10D? Yes
L,>10D & F, > 67 No
Lomin: 25.00 ft
3. Width of downstream riprap protection W: 6.00 ft
4. Rip Rap Type (Figure 9-38) M
5. Rip Rap Size (Figure 8-34) Dso. 12 inches
Rip Rap Summary
Length L, 25.00 ft
Width Winin 6.00 ft
Size Dso 12 inches
Type M -
Thickness T 24 inches



100-Year Discharge Into Exisitng 24" CPP (P2)
Applicable Equations:

100-Year Outflow

Rip-Rap Calculation

L= (U2tan@)(AJY, D)

A= QN

0 = tan™(1/(2*ExpansionFactor))
W = 2(L,tan®)+D

T=2Dy,

Assumptions

Equation 9-11 per USCDM
Equation 9-12 per USDCM
Equation 9-13 per USDCM
Equation 9-14 per USDCM
Equation 9-15 per USDCM

Acceptable major event velocity is 5 ft/s due to HSG B soils

Input parameters:

Description Variable Input Unit
Width of the conduit (use diameter for circular conduits), D: 2.00 ft
HGL Elevation INV to TOP 2.03 ft
Invert Elevation 1.00 ft
Tailwater depth (ft), Y 1.03 ft
Expansion angle of the culvert flow o: 0.07 radians
Design discharge (cfs)* Q: 5.86 cfs
Froude Number Fr 0.32 Subcritical
Unitless Variables for Tables:
For Figure 9-35 Q/D** 1.04
For Figure 9-35 Y/D 0.52
For Figure 9-38 Q/D™* 2.07
For Figure 9-38 Y/D 0.52
Allowable non-eroding velocity in the downstream channel (ft/sec) V: 3 ft/sec
Expansion Factor (Figure 9-35), 1/(2tan(8)) 7.13
Solve for:
Description Variable Output  Unit
1. Required area of flow at allowable velocity (ft") A 1.95 ft*
2. Length of Protection Lp: -0.74 ft
L, <3D? Yes
L,>10D? No
L,>10D & F, > 67 No
Lomin: 6.00 ft
3. Width of downstream riprap protection W: 3.00 ft
4. Rip Rap Type (Figure 9-38) M
5. Rip Rap Size (Figure 8-34) Dso. 12 inches
Rip Rap Summary
Length L, 6.00 ft
Width Winin 3.00 ft
Size Dso 12 inches
Type M -
Thickness T 24 inches



Final Drainage Report
Barbarick Recycling and Refuse Transfer Station, El Paso County, CO

APPENDIX F: EX. FINAL DRAINAGE REPORT FOR BARBARICK SUBDIVISION

23 Kimley»Horn



NEW DOC
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FINAL DRAINAGE REPORT

For

BARBARICK SUBDIVISION,
PORTIONS OF LOTS 1,2 and LOTS 3 & 4

El Paso County, Colorado

Sand Creek Drainage Basin

Prepared for;
El Paso County Development Services
Engineering Division

On Behalf of;
Wykota Construction
430 Beacon Light Road, Suite 130
Monument, CO 80132

Prepared by:

- Matrixgzt

DESIGN GROUP .

2435 Research Parkway, Suite 300
Colorade Springs, CO 80920
(719) 575-0100
Fax (719) 572-0208

June 6, 2016

15.789.001



Barbarick Subdivision — Lots 1, 2, 3 and 4 - Final Drainage Report June 2016

Engineer’s Statement:

The attached drainage plan and report were prepared under my direction and
supervision and are correct to the best of my knowledge and belief. Said drainage

report has been pipfaredrapcording to the criteria established by the County for

drainage repo jd Feport s’inc?f/my with the master plan of the drainage
' ‘ /4 SEAL |
2 STy A

Developer’'s Statement:

[, the developer have read and will comply with all of the requirements specified in this
drainage report and plan.

Wykota Construction

2
y: 4 =
/L/Justm Ballard

Title: President

B

Address: 430 Beacon Light Road, Suite 130
Monument, CO 80132

El Paso County:

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1
and 2, ElI Paso County Engineering Criteria Manual and Land Development Code as

amended. .
%Q\—~ 9 JoME 20/

y Engineer / ECM Administrator
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Surrounding Developments. The following are the existing or planned general land
uses adjacent to the property.
North: Un-platted parcels that contain commercial/industrial uses. Carah Dawn
View is on the north side of the property.
East and South:. Although this adjacent area is currently undeveloped, the
Sterling Ranch Master Planned area is in the process of developing this area
(future single family development).
West: This is an undeveloped, un-platted lot. Across Vollmer Road is a low
density single family development (Highland Park, Fil 2).
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Property Description

1. Major Drainage Way: The entire site is located within the Sand Creek Drainage
Basin. The Main Fork of Sand Creek is located about 1500 feet to the east.
The site currently drains to the south into natural drainage ways that direct runoff
to Sand Creek. The Sand Creek Drainage Basin is located in the northeastern
portion of the City of Colorado Springs and El Paso County. The general
drainage pattern of this larger basin flows to the southwest and ultimately feeds
into Fountain Creek.

2. Project Site Area: This site is approximately 21.37 acres in area.

3. Ground Cover; This site is covered with native grasses.

4. General Topography: The site drains from north to the south with average
grades ranging from 1% to 5%. There are two natural drainage ways that drain
through these lots.

5. Irrigation Facilities: No known functioning irrigation facilities are located on the
site. A small detention pond does exist to the northeast of the property;
however, the outfall of this pond will be re-routed in order to direct runoff around
the perimeter of the proposed development.

6. Utilities: Utilities in the project area include; but are not limited to, telephone,
high pressure gas/petroleum and electrical lines. Water & wastewater service is
provided through wells & individual septic systems. These utilities will be
examined on a case-by-case basis and avoided where feasible, or they will be
relocated. Any relocation of these utilities will be coordinated with the respective
utility contact.  Utility services will be extended into the site as necessary.
There are large gas easements that run north-south through these lots. These
easements contain one 6 inch and two 20 inch high pressure gas/petroleum
pipelines. These Utility Easements will be no-build zones and grading will be fill
only.

7. On-Site Drainage Ways: The plat shows two “Drainage Boundary — No Build
Area(s)" draining through the subdivision. These are not regulated FEMA
floodplains. The site development will include the installation of pass through
culverts for offsite flows, and regraded. An amended plat has been completed for
the removal of the no build areas, identification of new drainage easements, and
relocation of water quality ponds.

Matrix Design Group, Inc., 2016© Page 3
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8. Floodplain Statement. Review of the Flood Insurance Rate Map (FIRM) 535
(08041C0O535 F), effective date March 17, 1997, published by the Federal
Emergency Management Agency (FEMA) reveals that no portion of Barbaric
Subdivision lie within any designated 100-year floodplain.

FEMA - Flood Insurance Rate Map (FIRM)

Matrix Design Group, Inc., 2016@ Page 4
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HYDROLOGIC AND HYDRAULIC ANALYSIS

Basin Description

The Barbarick Subdivision is located within the Sand Creek Drainage Basin. The
tributary area that drains through the Barbarick Subdivision is developed, which
includes large lot single-family parcels and some commercial/industrial land uses. Sub-
basins were delineated using surveyed information, proposed contours and field
observations. See the Drainage Basin Maps in the Appendix.

This study is in conformance with the following two approved Drainage Reports:

1. Preliminary Drainage Report for Sterling Ranch-Phase 1, Sand Creek
Drainage Basin, M & S Civil Consultants, Inc., May 2015 AKA: “SR-PDR”

2. Woodmen Storage Final Drainage Report, El Paso County, Calibre
Engineering, Inc., July 2004; Revised February, 2010; Revised May, 2010;
Revised July, 2010 AKA: “WS-FDR”

This study is not in conformance with the following approved Drainage Report due to
changes from the approved recent reports cited above that supercede the original
report;

1. Preliminary and Final Drainage Plan and Report, Barbarick Subdivision a
Replat of Lot “D”, McClintock Subdivision, El Paso County, Oliver E. Watts,
Consulting Engineer, Inc., August 15, 2007 AKA: “BS-FDR”

Design Criteria

This report has been prepared in accordance to the criteria set forth in the City of
Colorado Springs & El Paso County Drainage Criteria Manual, Volumes | and I,
dated November 1991 including subsequent updates. El Paso County has also
adopted Chapter 6 and Section 3.2.1 of Chapter 13 in the City of Colorado Springs &
El Paso County Drainage Criteria Manual, Volumes | and I, dated May 2014
(Appendix | of the El Paso County's Engineering Criteria Manual (ECM), 2008). In
addition to the ECM, the Urban Storm Drainage Criteria Manuals, Volumes 1-3,
published by the Urban Drainage and Flood Control District, (Volumes 1 & 2 dated
January 2016, Volume 3 dated November 2010 with some sections update November
2015), has also been used to supplement the ECM.

Matrix Design Group, Inc., 2016@ Page 6
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Hydrologic Criteria
Hydrologic analyses for the site have been completed using the Rational Method for on-
site basins. The SCS Method was used in the referenced studies for the larger off-site
basins (greater than 100 acres). The design storms for each method are:

Initial Storm = 5-Year Storm

Major Storm = 100-Year Storm

Rational Method: The Rational Method will be utilized to evaluate smaller
basins (under 100 acres). This methodology is used for the design of localized
facilities such as inlets, storm drain, drainage swales and detention:

Rational Method peak flow rate equation (cfs): Q=C*I*A

Where: Q = Maximum runoff rate in cubic feet per second (cfs)
C = Runoff coefficient
| = Average rainfall intensity in inches per hour
A = Area of drainage sub-basin in acres

Runoff Coefficient

Rational Method coefficients are derived from UDFCD Vol 1 (Chapter 6 — Runoff,
2016-01 Rev) for the various land uses, including parking areas, drives, walks,
roofs, lawns and open space areas. The Runoff Coefficients associated with
these land uses also have a corresponding impervious value that is used in the
detention calculations. The Rationai Method Coefficients used in this study
include:

Land Use or Surface Type % Impervious Runoff Coefficient (B Soils)
{(5-Year) (100-Year)

Greenbelts/Agricultural 2% 03 46
Gravel (packed) 40% 37 .65
Drives & Walks 90% .84 .80

Matrix Design Group, Inc., 2016© Page 7
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Table 6-3. Recommended percentage imperviousness values

Land Use or Percentage Imperviousness
Surface Charucteristics (%)
Business:
Downtown Arcas 95
Suburban Arcas 75
Residential:
Single-family
2.5 acres or larger 12
0.75- 2.5 seres 20
0.25-0.75 acres 30
0.25 acres or less 45
Apartments 75
[ndustrial:
Light areas 80
Heavy areas X0
Parks, cemeteries 10
Playgrounds 25
Schools 55
Railroad vard areas 50
tUndeveloped Areas:
Historic flow analysis 2
Greenbelts, agricultural 2
OfT=site flow analysis {when lond use not
defined) ' s
Streets:
Paved 100
Gravel {packed} 40
Drive and walks 90
Roofs 90
Lawns, sandy soil 2
Lawns, clﬁycy sl 2

Matrix Design Group, Inc.. 2016©

June 2016
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Table 6-5. RunofT coeflicients, ¢
Total or Effective % [mpervionsness NRCS llydrologic Soil Groap A
2T 5-yr1 10-y1 25-yT S0-yr 100-y1
2% 0.02 0.02 0.02 0.02 0.02 0.17
5% 0.04 0.05 0.05 0.05 0.05 0.19
10% 0.09 0.09 0.09 0.09 0.1 0.23
15% 0.13 0.14 .14 0.14 0.14 0.28
20% 018 0.19 0.19 0.19 0.19 0.32
25% 0.22 0.23 0.24 0.24 0.24 0.36
30% 0.27 0.28 028 028 Q.29 0.4
35% 0.3] 0.33 0.33 0.33 0.33 0.44
4% 0.36 0.37 0.38 0.38 0.38 0.48
45% 0.4 0.42 0.42 0.42 0.43 0.52
50% (.45 0.47 0.47 0.47 0.48 0.56
55% (.49 0.51 0.52 052 0.52 0.6
60% 0.53 0.56 0.56 0.57 0.57 0.64
65% 0.58 0.6 0.61 061 0.62 0.68
70%% 0.62 0.65 0.66 0.66 0.67 0.72
75% 0.67 0.7 0.71 0.71 Q.71 0.76
R0 0.71 0.74 0.75 0.76 0.76 0.8
B5% 0.76 0.79 0.8 0.8 0.81 0.84
90%% 0.8 0.84 0.85 0.85 0.86 0.38
95% 0.85 0.88 0.89 0.9 0.9 0.92
100% 0_89 .93 0.94 0.94 0.95 0.96
Total or Effective % Ilmpervioosness NRCS Hydrologic Soil Group B

2% 0.02 0.02 014 0.24 038 0.46
5% 0.04 0.05 0.17 027 0.39 0.48
10% 0.09 .09 0.2t 0.3 0.42 0.5
15% 013 014 0.25 0.34 0.45 0.53
20% 0.18 0.19 0.29 0.37 0.48 0.55
5% 0.22 0.23 0.33 0.41 0.51 0.58
0% 0.27 n.28 0.37 0.44 0.54 0.6
35% 0.31 0.33 0.41 0.18 0.57 0.63
40% 0.36 0.37 0.45 051 0.6 0.65
45% 0.4 0.42 0.49 0.55 0.63 0.67
50% 0.45 0.47 0.53 0.58 0.66 0.7
55% 0.49 0.51 0.57 0.62 0.649 0.72
60% 0.51 0.56 0.61 0.65 0.72 0.75
65% 0.58 0.6 0.65 0.69 0.75 0.77
T0% 0.62 0.65 0.69 0.72 0.78 0.8
75% 0.67 0.7 0.73 0.76 0.81 0.82
80% 0.71 0.74 0.77 0.79 084 0.85
85% 0.76 0.79 0.81 0.83 087 0.87
9% 0.8 0.34 0.85 0.86 0.89 0.9
95% 0.835 0,88 0.89 0.9 0.92 0.92
100% 0.89 0.93 0.94 0.94 0.95 0.94

Time of Concentration

The time of concentration {T;) for the Rational Method was calculated by

methods derived from the UDFCD. The time of concentration consists of an
initial time or overland flow time (t) plus the travel time (t) in the storm sewer,
paved gutter, roadside drainage ditch, or drainage channel. For non-urban
areas, the time of concentration consists of an initial time or overland flow time (t;)

Matrix Design Group, Inc., 2016@
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plus the time of travel () in concentrated form, such as a swale or drainageway.
A minimum T, of 5 minutes and 10 minutes were used for the final calculations in
developed and undeveloped conditions, respectively.

Storm Drain Systems
All proposed storm drain infrastructure will be located within private property and will be-
owned and maintained by the property owner.

The storm drain hydraulics is analyzed using Bentley's FlowMaster, CulvertMaster &
StormCAD design software. Colorado Department of Transportation (CDOT) type
inlets will be used where necessary.

The designated outfall locations for the proposed on-site storm drains are the natural
drainage ways at the south end of the property. The proposed storm drain
infrastructure will be discussed in more detail below.

EXISTING DRAINAGE REPORT DISCUSSION

The approved Barbarick Subdivision Final Drainage Report (BS-FDR) and the approved
Woodmen Storage Final Drainage Report (WS-FDR) both apply to the existing general
drainage conditions for this site. The off-site basins and general flow patterns in the BS-
FDR and WS-FDR still apply. Excerpts from these reports are provided below for
reference.

On-site and Off-Site Basin Descriptions from the BS-FDR and WS-FDR:

The following summary is taken from the Barbarick Subdivision Final Drainage Report
(BS-FDRY):

Off-site:

Off-site Basin O3 This basin encompasses approximately 7.03 acres and
represents the area north and northwest of Lot 1. This basin drains into Lot 1
through a series of (2) 24" CMP pipes which control the flow of 14/36 cfs in the
5/100 year storm events.

Lots 1 & 2 - these lots are considered fully developed lots and drain north to
south collecting at the existing concrete settling pond on Lot 2. This developed
flow (20.8 cfs /57.2 cfs) combines with Off-site Basin O3 to total 30.5 cfs / 80.8
cfs in the greenbelt offsite south of Lot 2. At the time of development permit for
these developed lots, a detention pond for water quality will be required, probably
in the area of the existing concrete settling pond, that will accommodate Lots 1
and 2 west of the gas easement and flood plain area.

Mairix Design Group. Inc., 2016© Page 10



Barbarick Subdivision — Lots 1, 2, 3 and 4 - Final Drainage Report June 2016

On-site:

On-site Basins A1 and B1 (for portions of Lots 1 and 2, and Lots 3 & 4)
These basins encompass approximately 5.3 & 3.8 acres and represent the
buildable portions of the property as described in the BS-FDR (see Basin Map
from BS-FDR below). These basins were slated (in the BS-FDR) to drain into
small detention ponds that would release to historic rates. These discharge
rates were calculated to be 2.9/7.3 and 2.2/5.4 cfs (5/100 year). The BS-FDR
does not include the drainage ways in any hydrology calculations due to the fact
that this no-build drainage area was not planed on being developed. This
drainage way allowed off-site flows from O1+02 to pass-through Lots 3 & 4. The
drainage way to the west of A1 passes through flows from offsite O3. Since the
approval of this report, offsite tributary basins O1+02 have been changed, and
the development of the property encompasses the whole property, including the
previously determined no-build area.

The following summary is taken from the Woodmen Storage Final Drainage Report
(WS-FDR):

Off-site:

Design Point 5 - This design point encompasses approximately 19.69 acres
and represents the tributary area north of the project site. This basin drains into
a proposed detention pond near the northeast corner of the property and
generates 57.4/92.7 cfs in the 10/100 year storm events, historic flows are
16.7/30.3 cfs. The releases rates from this pond are lower than historic 16.1
cfs/29.4 cfs in the 10/100-year storm events. These flows are conveyed along
the east property line of the site and into the eastern natural drainage way that
leaves the property to the south.

Review of the Sterling Ranch Preliminary Drainage Report (SR-PDR):

The Barbarick Subdivision is surrounded on three sides by the planned Sterling
Ranch Development. The approved Sterling Ranch PDR was prepared by M&S
Civil Consultants in May of 2015. This Sterling Ranch PDR re-analyzes runoff
from Barbarick Subdivision and plans for storm drain improvements to convey
this runoff to a full spectrum detention and water quality pond to be located down
stream of Barbarick Subdivision as part of Sterling Ranch Phase One.

In summary; the Sterling Ranch PDR is planning on receiving 73.3/139.2 cfs
(5/100 year) from Basin OS3. A 54" RCP is planned to convey this flow through
Sterling Ranch. The Sterling Ranch PDR is planning on receiving 45/86 cfs
(5/100 year) from OS2, encompasses Lots 1 & 2 and OS3 encompasses Lots 3
& 4 and the Basin north of Lot 3. A 48” RCP is planned to convey this flow
through Sterling Ranch. The cumulative runoff from the northerly property and
Lots 1 through 4 does not exceed the anticipated rates in the SR-PDR.

Matrix Design Group, Inc., 2016© ‘ Page I']
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STERLING RANCH PHASE 1

PROPOSED - DRAINAGE MAP (JVERALL)
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STORM SEWER ROUTING SUMMARY |

DESIGN Qs Qo )

POINT % ow

GAA 540 1584

GS 78 146

G6 32 66

G7 82 157

(<] 20 a2

Gy 14 29

G10 47 97

Gt 4 9

Gi2 12 144

Gl 12 25

G4 7 14

(K] 3 7

G16 60 125

GV/ BC 130

G18 29 54

Ci9 il 23

G770 69 118

621 1044 1767

G22 5 10

G23 64 133

G245 1096 1795

H1 73 139

HZ 15 92

HY 103 200

Ha 45 86 =<=

H3 h1) 01

H6 68 134 @

HE 16 29

H1l 22 4%

17 T 52 BASIN SUMMARY
His 57 13 gasin | ARER | O Bz
Hid 196 g2 oS 1101 68 5657
[T 31 65 0s? 17.0 45 86
P17 26 54 0S3 28.7 73 135 g
H1B 224 441 0S54 50 5 11 I

Flow Summary from the Sterling Ranch PDR

EXISTING SITE DRAINAGE DISCUSSION:
On-Site (Existing Conditions):

On-site Basin H1 This basin covers approximately 10.7 acres and represents
the majority of Lots 3 & 4. This basin is modeled as good condition undeveloped
rangeland. This drains to the south and generates 2.6/23.7 cfs in the 5/100 year storm
events.

On-site Basin H2 This existing basin covers approximately 3.70 acres and
represents the eastern half of Lots 1 & 2.This basin is modeled as good condition
rangeland and generates 0.9/8.2 cfs in the 5/100 year storm events.

On-site Basin H3 This exisling basin covers 1.1 acres and represents the a
small portion of lots 3 & 4 that drains south easterly. This basin is modeled as good

Matrix Design Group, Inc., 2016© Page 5



Barbarick Subdivision — Lots 1, 2, 3 and 4 - Final Drainage Report June 2016

condition rangeland and generates 0.3/2.7 cfs in the 5/100 year storm events. This
basin sheet flows offsite where it is captured in a small swale between the site and

existing roadway and conveyed westerly to the low point south of the outfall of Basin
H1.

These existing basins encompass the previously unmodelled drainage area from the
BS-FDR. The total historic flow from the site is 3.8/34.6 cfs in the 5/100 year storm
events. The following design point table is for combined allowable discharge rates from
the property at respective locations including historic flows from the tributary upstream
basins:

Design Point 5/100 Release Comments

DP H1 16.7*/30.3 cfs DP H5 WS-FDR - * is 10year
DP H2 13.7/35.5 cfs 03 BS-FDR

DP H3 56.7 cfs DPH1+H1+H3 (100-year)
DP H4 14.6/43.7 cfs DPH2 + H2

Design Point H3 will release a flow lower than previously anticipated within the BS-FDR
(52.9/170 cfs). It is the introduction of development within the Sterling Ranch site that
has eliminated offsite flows from BS-FDR Basin O1 that significantly changed the
drainage pattern. The historic release is now contained solely to the historic flows from
WS-FDR design point H5 and the proposed onsite historic flows.

Design Point H4 will combine with the western half of Lots 1&2. Per the BS-FDR the
combined portions of Lots 1&2 and O3 to release a combined flow of 30.5/80.8 cfs
downstream. The flow anticipated in the BS-FDR appears consistent with the smaller
basin analysis of this report and should be used for downstream analysis.

PROPOSED DRAINAGE DISCUSSION

introduction -

The proposed site will be developed differently than anticipated in the previous BS-FDR.
The previous plan for this site maintained the existing native drainage way down the
middle of Lots 1 & 2 and 3 & 4, thereby splitting the buildable area into the outer thirds
of these lots. The native drainage way and “Drainage Boundary — No Build Area” (as
shown on the Plat & FDR) will be eliminated with the proposed development. The
proposed site and proposed drainage improvements will allow this native drainage way
to be eliminated while maintaining the pass through of major flows. These
maodifications to the site and to the drainage patterns will allow a larger buildable area.

The existing retention pond, located just north of Lot 3, will be modified by others to
become a water quality/detention pond pursuant to the WS-FDR. A new outlet works
and a storm drain pipe will convey runoff from this detention pond (16.1/29.4 cfs in the
10/100 year storm events) discharging at the property line. This development is
proposing a CDOT Type D inlet to capture the discharged flow and pipe it downstream
along the east side of Lots 3 & 4 to discharge into the proposed Full Spectrum Extended
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Detention Basin (EDB) in Lot 4. The EDB is designed to pass through, and not treat or
detain, these offsite flows.

A new EDB will be provided in Lot 4. This detention basin will provide water quality
treatment for portions of Lots 1 & 2, and Lots 3 & 4. In the approved Barbarick FDR
there were to be two separate ponds. The new site development has been planned for a
single pond to treat the developed flows. Tributary water sheet flow across the site to
shallow swales that will direct runoff to the proposed EDB. The EDB will have a forebay
at the confluence of the two pipe outfalls, a concrete trickle channel that terminates at a
micropool structure, and is designed to treat the WQCV, EURV and 100-year detention.

A second SFB water quality with detention catchment basin will be provided at the south
east/downstream end of Lot 2. This SFB will not have an outlet structure to release
flows due to requirements from the gas main utility ownership of no structure to be built
within the existing easements. There will be a small spillway to allow the release of
large storm events. Runoff will be directed to the proposed SFB where possible.

Flow from the area north of Lot 1 (Basin O3) will pass through the site via two 24~
culverts and will be discharged at the southern boundary of Lot 2, as historically done.
An earthen channel will run north-south along the east side of the existing Lot 1 and Lot
2 developments. The channel is approximately 1-ft deep with 4.1 side siopes and will
capture and convey any westerly flowing nuisance runoff from the proposed
improvements to the sand filter detention pond as discussed in the original Barbarick
Subdivision FDR, instead of the existing Lot 1 and 2 improved areas.

Runoff from the property is at historic flows and will not exceed the anticipated runoff as
determined in the Sterling Ranch PDR. This is described in more detail below. The
Sterling Ranch PDR includes an analysis of future drainage conditions and includes
recommended infrastructure to convey this runoff. Since the Sterling Ranch surrounds
the Barbarick Subdivision, it is appropriate to include the recommendations from the
SR-PDR in this Proposed Drainage Discussion.

Proposed On-Site Basin Descriptions: (See Basin Map in the pocket)

On-site Basin D1 (D for Developed condition) - This developed basin encompasses
approximately 11.4 acres - the majority of Lots 3 & 4 and small portions of Lots 1 & 2.
This basin generates 19.7/56.0 cfs in the 5/100 year storm events and sheet flows into
shallow swales that direct the runoff into the proposed EDB to be located in Lot 4. Lot
3 is based on Owner provided information for a gravel parking/vehicle storage area, and
Lot 4 has been based on proposed building site improvements as identified in the
rezoning application. Any changes to the land use will require an update to the Final
Drainage Report; much like the original Barbarick Subdivision Final Drainage Report is
being updated with the grading and Lot 4 development application.

On-site Basin D2 This undeveloped basin encompasses 1.2 acres and represents
the south portion of Lot 4, below and south of the two detention ponds. This basin is
historic in nature and generates 0.8/3.0 cfs and drains directly into a road side ditch
within the Sterling Ranch development. .
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On-site Basin D3 This developed basin encompasses approximately 3.13 acres - the
remaining proposed infill portions of Lots 1 and 2 (east of the currently built out Lots
1&2). As discussed in the original Barbarick Subdivision FDR, development of these
areas will require a detention water quality pond. This basin generates 4.1/11.6 cfs in
the 5/100 year storm events and sheet flows southerly to the proposed SFB located at
the southern-most portion of Lot 2.

The following design point table is for combined allowable discharge rates from the
property at respective locations including historic flows from the tributary upstream
basins:

Design Point 5/100 Year Comments

DP D1 85.4 cfs (100) D1+02 Pass Through

DP D2 48.9 cfs (100) Pond Release+D2

DP D3 41/11.6 cfs D3 '

DP D4 13.8/39.1cfs Pond Release +03 Pass Through

All release flows downstream are at or below historic levels.

RECOMMENDED DESIGN

Off-site Detention Facility:

This shallow pond will be modified for the proposed development to the north as part of
the WS-FDR. This will eliminate the retention properties in this pond, will provide
detention for off-site flows, will provide a suitable outlet structure, and will remove
accumulated sediment. The modified pond will store up to 1.52 acft (66,211 cuft) to the
principal spillway (elevation = 7048.05). A summary of flows into and out of this pond:

Off-site Pond Flow Summary (cfs) 5 year 100 year
Proposed Flow into offsite pond (Basin G/DP 5) 57.4 92.7
Increase in peak flow due to development 46.2 51.3
Proposed flow out of modified pond 16.1 29.4
Reduction in peak flow 41.3 63.3

For complete pond design, refer to the WS-FDR.
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Proposed 30” HDPE Storm Drain from Modified Off-site Detention Pond:

This storm drain will capture flows from the discharged offsite pond and route them
along the perimeter of the property daylighting into the EDB in Lot 4. 4’ precast
concrete manholes will be used for maintenance access at all bends and grade breaks.
A grouted riprap forebay will help dissipate energy at the outlet of the pipe, and allow for
settling prior to entering the pond. See the Appendix for the hydraulic analysis of this
storm drain (StormCAD).

In the event of an emergency and the offsite pond fails, developed flow (Q100=83.0 cfs)
will overtop the pond and be collected between the proposed roadway and pond berm..
Flow not captured by the proposed inlet will bypass easterly to the proposed offsite
swale between this property and the Sterling Ranch property and conveyed southerly.

Proposed 18" HDPE Storm Drain Culvert:

A 18" HDPE culvert will convey collected runoff from Lot 3 (Developed Q100 = 15.90cfs)
through Lot 4 to the FSD Pond and join sheet flow from Lot 4 and the 30" piped bypass
flow from basin O2. This culvert will be privately owned and maintained by the property
owners. See the Appendix for open channel calculations.

On-site FSD - EDB Pond in Lot 4 (Basin D1):

This On-site Full Spectrum Extended Detention Basin Pond provides water quality,
EURYV and 100-year detention. Onsite flows will combine with the 30-inch bypass flows
from the north and pass through the EDB. The pond has been sized for the release of
historic flows from Basin D1, as well as provides capacity for pass through conveyance
of historic flows from the north.

The following table outlines the onsite existing and developed flow, required detention,
and modifications to required detention utilizing the upstream over detention.

On-site Basin Flow Summary (cfs) Syear 100 year
Existing On-site Flow at Pond 2.2 16.5
Developed On-site Flow (Basin D1) 2197 56.0
Increase in peak flow due to development 17.5 395
Proposed Pass Through Flow from Off-Site Pond 16.1* 29.4
Proposed total flow out of EDB pond 0.3 45 9%

*Includes 10 year from WS-FDR
**Includes Pass Through flow of 29.4 cfs
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Water Quality Benefits:

Stormwater from Lots 3 & 4, and portions of 1 &2 will drain directly to the proposed Full
Spectrum Extended Detention Pond.  This pond will be privately maintained and
provide water quality treatment to approximately 11.4 acres of developed land.

The proposed Water Quality facility is sized using the methods derived from the UDFCD
Stormwater FSD Design Workbook (UD-FSD 1.11) (see Appendix). The Water Quality
Capture Volume (WQCYV) will be provided in this EDB, where the “initial flush” of storm
water will be drained over a 40-hour time period.

The impervious area ratio is used in the UDFCD workbook to calculate the WQCV. An
adjusted impervious ratio of 57% to correlate with the land use charts and Runoff
Coefficients {provided above) is being utilized for the sizing of the facility.

The EDB Pond will have a a forebay, concrete trickle channel and micro-pool within the
outlet structure (per UDFCD). This outlet structure will have a bar screen and an orifice
plate containing 3 rows outlets (1.55 sq in orifices for the first two, and 3.8 sq in for the
last row). The EURV has been designed to an elevation of 7021.50. The top of the
inlet will have a grate to allow flows that exceed the WQCV and EURYV to drain through
the outlet works without overtopping the spillway, with an internal orifice plate of 2.37-ft
diameter constricting flows to historic release rates (Q100 gnsiie = 16.5 cfs + Q100uypass =
29.4 Total Release = 45.9 cfs) .

The EDB pond can store up to 64,904 cuft (1.49 acft) to the principal spillway (7023.20).
The pond bottom elevation will be at 7018.50 and the top of the embankment will be at
elevation 7025.10. Should the outlet works become fully blocked; the 36" spillway will
have the capacity to pass the combined 100 year peak developed runoff and northerly
bypass with a flow depth = 0.90" (55.0 + 29.4 = 84 4 cfs) maintaining 1-ft of freeboard.

Summary results include:

¢ WQCV Volume = 0.203 ac-ft depth 1.53-ft (40 hour release)
EURV Volume Stored = 0.677 ac-ft at depth 2.98 ft (72 hour release)
5 Year Volume Stored = 0.673 ac-ft at depth 2.98 ft (72 hour release)
100 Year Volume Stored = 1.261 ac-ft depth 4.26-ft (77 hour release)
Emergency Spilllway Volume at Crest = 1.49 ac-ft at depth 4.71t.

A 30" HDPE pipe will drain this outlet structure. A Low-Tailwater basin will be provided
at the outlet for energy dissipation. This storm drain will daylight into the open channel
just south of Lot 4 near the entrance of an existing 12” CMP. This existing 12" CMP
drains under a dirt road. This dirt road will be eliminated upon development of the
Sterling Ranch. Due to the limited capacity of this existing 12" CMP, runoff in excess
of 5.7 cfs will overtop this dirt road, creating tail water to 7018.0. See the Appendix for
the calculation results (CulvertMaster).
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On-site Sand Filter Basin w/ Detention in Lot 2 (Basin D3).

A sand filter basin detention pond is being proposed to treat runoff from the proposed
gravel parking portions of Lots 1 and 2 prior to discharging from the site. Due to the high
pressure gas mains within this basin, grading is limited to fill only and no structures are
allowed within the gas easement, so this pond will have underdrain design with partial
infiltration and a controlled overflow design for the 100-year event.

The following table outlines the onsite existing and developed flow, required detention,
and modifications to required detention utilizing the upstream over detention.

On-site Basin Flow Summary (cfs) 5 year 100 year
Existing On-site Flow at Pond 0.5 4.2
Developed On-site Flow (Basin D3) 4.1 11.6
Increase in peak flow due to development 3.6 7.4
Proposed total flow out of Sand Filter pond 0.1 3.6

Water Quality Benefits:

Stormwater from portions of 1 &2 will drain directly to the proposed Sand Filter Pond.
This pond will be privately maintained and provude water quality treatment to
approximately 3.13 acres of developed land.

The proposed Water Quality facility is sized using the methods derived from the UDFCD
Stormwater Detention Design Workbook (UD-Detention 3.04) (see Appendix). The
Water Quality Capture Volume (WQCV) will be provided in this SFB, where the “initial
flush” of storm water will be drained over a 12-hour time period.

The impervious area ratio is used in the UDFCD workbook to calculate the WQCV. An
adjusted impervious ratio of 57% to correlate with the land use charts and Runoff
Coefficients (provided above) is being utilized for the sizing of the facility.

The sand filter will contain a 4” underdrain beneath 18" of CDOT Class C material. The
underdrain will contain a 1.27” diameter orifice to control the outflow time in accordance
with UDFCD.

The SFB pond can store up to 16,247 cu ft (0.373 acft) to the principal spillway
(7025.50). The pond bottom elevation will be at 7023.00 and the top of the
embankment will be at elevation 7027.37. Because the spillway acts as the 100-year
control structure and notched weir design is proposed. The spillway is 5-ft wide for a
depth of 10-inches for the release of the 100-year flow (3.6 cfs which is less than the 4.2
historic) then the spillway widens to 10ft for a depth of 18-inches which will have the
capacity to pass the combined 100 year peak developed runoff (11.6cfs) with a flow
depth = 0.5’ maintaining 1-ft of freeboard.
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Summary results include:
o WQCV Volume =0.039 ac-ft depth 0.37-ft (12 hour release)
o EURV Volume Stored = 0.181 ac-ft at depth 1.52 ft (42 hour release)
e 5 Year Volume Stored = 0.181 ac-ft at depth 1.52 ft (42 hour release)
¢ 100 Year Volume Stored = 0.394 ac-ft depth 2.83-ft (68 hour release)

Proposed (2) 24" HDPE Storm Drain Culvert:

Two 24" pipes will convey offsite flows through Lots 1 and 2 discharging to the south.
The culverts will connect to a pair of existing 24" culverts entering the property and will
discharge to a riprap settling basing prior to the released downstream. These culverts
will be privately owned and maintained by the property owners. See the Appendix for
the hydraulic analysis of this storm drain (CulvertMaster). Flow from these pipes will
join the flow from the Sand Filter and discharge at Design Point 4 (combined 39.4 ¢fs in
the 100-year event). Per the BS-FDR this flow combines with the westerly portions of
Lots 1 & 2 offsite for a total release of 30.5/80.8 cfs in the 5/100 year events.

As stated above in the summary from the Sterling Ranch PDR, the anticipated runoff
from this proposed discharge point (aka: SR-PDR Basin H4) is 30.5/80.8 cfs (5/100
year) due to the large pass through flow. A 42" RCP is ptanned to convey this flow
through Sterling Ranch.

DRAINAGE, BRIDGE, AND POND FEES

This subdivision has already been platted. No additional Drainage, Bridge or Pond
fees are required.

MAINTENANCE

All proposed storm drain infrastructure will be located within private property and will be
owned and maintained by the property owner. The detention pond will be owned and
maintained by the property owner and will require maintenance consisting of routine
inspections, removal of debris from the detention area, and bi-annual inspections for
hydraulic performance of the basin. Refer to the DCM for exact maintenance criteria
and for other Best Management Practices (BMP).

EROSION CONTROL

Best Management Practices (BMPs) will be utilized to minimize erosion during
construction and will be shown on the construction drawings. These will be in
accordance with will be utilized as deemed necessary by the contractor and/or
engineer. The contractor shall minimize the amount of area disturbed during all
construction activities.

In general, the following shall be applied in developing the sequence of major activities;
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1. Install down slope and side slope perimeter BMPs before the land disturbing activity
OCCUTS.

2. Do not disturb area until it is necessary for the construction activity to proceed.

3. Cover or stabilize exposed areas as soon as possible.

4. Time the construction activities to reduce the impacts from seasonal climatic
changes or weather events.

5. The construction of permanent filtration BMPs should wait until the end of the
construction project when drainage areas have been stabilized.

6. Do not remove the temporary erosion controls until after all areas are stabilized.

Slopes

Erosion control scil retention blankets shall be installed where noted on slopes 3:1 or
steeper. At a minimum, coconut/straw blend fiber material blankets should be used.
The silt fence or erosion logs shall be installed at the toe of fill slopes where noted on a
level contour. Erosion logs shall alsc be installed on slopes greater than ten feet in
height where noted to reduce runoff length. The erosion logs shall be installed on a
tevel contour. Disturbed surfaces shall be left in a roughened condition at all times
when horizontal depressions approximately 2" to 4" deep, spaced 4" to 6" apart. Silt
fence and erosion logs shall remain in place until all construction is complete and/or
“finally stabilized”, after which the silt fence and erosion logs shall be removed from the
slopes. All material shall be installed per manufacturer's installation instructions.

Stockpiles/Mobilization/Winter Shutdown

Soils stockpiled for more than 30 days shall be mulched with mulch tackifier and native
seeding within 14 days of stockpile construction. After mobilization and prior to winter
shutdown, all disturbed slopes not completed shall be mulched with mulch tackifier and
native seeding.

inlet and Qutlet Protection

Storm Drain Inlet Protection shall be provided at all storm inlets. Outlet protection shall
be provided at all pipe outlet and runoff / rundown treatment locations. All materials
shall be installed per manufacturer's installation instructions.

Concrete Washout

Concrete washout structures shall be installed for cleaning concrete trucks. The
concrete washout structure shall be constructed such that water can only evaporate or
infiltrate from the structure . Residue and concrete from the washout structure shall be
periodically cleaned out and properly disposed.

Erosion Control Supervisor and Maintenance

The erosion control supervisor shall be a person other than the superintendent. The
erosion control supervisor shall inspect at least every 14 days and after any
precipitation or snowmelt event that causes surface erosion. At sites where
construction has been completed but a vegetative cover has not been established,
these inspections must occur at least once per month.

All erosion control measures shall remain in place until all construction is complete and
final stabilization has been achieved. “Final stabilization” is where all disturbed areas
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have been built on, paved, or germinated with a uniform vegetative cover with a density
of at least 70% of pre-disturbance levels. Equivalent permanent, physical erosion
reduction methods may also be employed. Any areas not meeting this standard shall
be repaired according to the BMP guidelines. Accumulated sediment and debris shall
be removed when the sediment level reaches one half the height of the BMP or when
the sediment/debris adversely impacts the functionality of the BMP. The Contractor
shall remove all sediment, mud, and construction debris that may accumulate in public
right of ways not designated before-hand as a result of this construction project. All
repairs, removals, and replacements stated above shall be conducted in a timely
manner.

Cost Estimate

The proposed drainage system to be constructed wili be privately: owned and
maintained. The developer will be responsible for constructing the proposed
improvements. ‘

An engineer's estimate of probable construction costs has been provided for the
proposed improvements. The storm sewer systems will be located in the Sand Creek
Drainage Basin. The construction cost for the improvements are not eligible for
reimbursement.

Engineer's Estimate of Probable Construction Costs
Tri-Lakes Construction - Sand Creek Drainage Basin
Non-Reimbursable Private Improvements

Item Unit Quantity Unit Cost Total Cost
Precast Manhole EA 4 $2,500 $10,000
18" HDPE Pipe LF 231 $45 $10,395
24" HDPE Pipe LF 1212 $60 $72,720
30" HDPE Pipe LF 1128 $72 $81,216
18" Flared End EA 2 $225 $450
24" Flared End EA 2 $250 $500
24" CMP-HDPE EA 2 $200 $400
30" Flared End EA 1 $350 $350
CDOT Type D Inlet EA 1 $4,000 $4,000
EDB Pond Qutlet EA 1 $35,000 $35,000
SubTotal $215,031.00
15% Contingency $32,254 65
Total Estimate  $247,285.65
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APPENDIX A

HYDROLOGIC AND HYDRAULIC CALCULATIONS
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CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Barbarick Subdivision
Catchment ID; H-15 Year

I. Catchment Hydrologic Data

Catchment ID = H1

Area = 10.70 Acres
Percent Imperviousness = 2.00 %
NRCS Soil Type = BAB.CoD

Il. Rainfall Information 1 (inch/hr) = C1 " P1 {C2 + Td)*CJ

Design Storm Return Period, Tr = 5 years {input return period for design storm)
Ci1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 {input the value of C3)
P1= 1.23 inches (input one-hr precipitation--see Sheet "Design info"}

{ll. Analysis of Flow Time {Time of Concantration) for a Catchment

Runoft Coefiicient, C = 0.08
Overide Runoff Coeticient, C = (enter an overide C value if desired, or leave blank 1o accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.08
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Wusiration

LEGEND
O Beginni
Flow Direction/
-—
Catrhment
Boundary
NRCS Land Heavy Tillages Shart Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
lo] 5 L Runoff Convey- Velocity Time
Coeff ance v Tf
fuft ft C-5 fps minutes
input input output input output output
Overand 0.0300 300 0.08 N/A 0.23 22.16
1 0.0300 338 10.00 1.73 3.25
2
3
4
5
Sum 638 Computed Tc =| 25.42
Regional Tc = 13.54
User-Entered Tc =|  13.54

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, | = 2.12 inch/hr Peak Flowrate, Qp = 1.85 ¢is
Rainfall Intensity at Regional Tc, | = 2.93 inch/hr Peak Flowrate, Qp = 2.56 cfs
Rainfall Intensity at User-Defined Tc, | = 2.93 inch/hr Peak Flowrate, Qp = 2.56 cfs

UD-Rational v1.02a.xs, Tc and PeakQ 6/7/2016, 9:57 AM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHQD

Project Title: Barbarick Subdivision
Catchment ID: H-1 100 Year

I. Catchment Hydrologic Data

Catchment ID = H1

Area = 10.70 Acres
Percent Imperviousness = 2.00 %
NRCS Sail Type = BABC oD

Il. Rainfall Information | {inchfhr} = C1 " P1 /{C2 + Td)*C2

Design Storm Return Period, Tr = 100 years {input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
Ci= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

Il Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.36
Overide Runoff Coefficient, C = {enter an overide C value if desired, or leave blank 1o accepl calculated C )
5-yr. Runoff Coefficient, C-5 = 0.08
Overide 5-yr. Runoff Coefficient, C = {enter an overide C-5 value if desired, or leave blank 1o accep! calculated C-5.)

llustration

LEGEND
(O Beginning

Flmv Direx tion|
-

Catchmeni
Boundary
p Zoundary
NRCS Land Heawvy Tirage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length S-yt NRCS Flow Flow
1] S L Runoff Convey- Velecity Time
Coeff ance v T
fift ft Cc-5 fps minutes

input input output input output output

Cwverland 0.0300 300 0.08 N/A 0.23 22.16

1 0.0300 338 10.00 1.73 3.25
2
3
4
[

Sum 638 Computed Tc =| 2542

Regional Tc = 13.54

User-Entered Tc = 13.54

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, | = 4.44 inch/hr Peak Flowrate, Qp = 17.20 cfs
Rainfall Intensity at Regional Te, | = 6.12 inch/hr Peak Flowrate, Qp = 23.71 cfs
Rainfall Intensity at User-Defined Tc, | = 6.12 inch/hr Peak Flowrate, Qp = 23.71 cfs

UD-Rational v1.02a.xs, Tc and Peak( 6/7/2016, 9:59 AM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Barbarick Subdivision
Catchment ID: H-2 5 Year

I. Catchment Hydrologic Data

Catchment |D = H2
Area = 3.70 Acres
Percent Imperviousness = 2.00 %
NRCS Soil Type = B ABC, oD

Il. Rainfall iInformation | {inch/hr) =C1 *P1 /{C2 + Td)*C3

Design Storm Return Period, Tr = 5 years {input retum period for design storm)
ci1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
Ca= 0,786 (input the value of C3)
P1= 1.23 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.08
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runotf Coetficient, C-5 = 0.08
Overide 5-yr. Runoff Coefficient, C = {enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hlustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Shest Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length S-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coefl ance v Tt
17248 ft C-5 fps minutes
' input input output input output output
Qverland 0.0380 155 0.08 N/A, 0.18 14.74
1 0.0350 515 10.00 1.87 4,59
2
3
4
5
Sum 670 Computed Tc = 19.32
Regional Tc=| 13.72
! User-Entered Tc =] 13.72

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, | = 246 inch/hr Peak Flowrate, Qp = 0.74 cis
Rainfall Intensity at Regional Te, | = 2.91 inch/hr Peak Flowrate, Qp = 0.88 cfs
Rainfall Intensity at User-Defined Tg, | = 2.91 inch/hr Peak Flowrale, Qp = 0.88 cis

UD-Rational v1.02a.4ds, Tc and PeakQ 68/7/2016, 12:56 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Barbarick Subdivision
Catchment ID: H-2 100 Year

I. Catchment Hydrologic Data

Catchment ID = H2

Area = 3.70 Acres
Percent Imperviousness = 2.00 %
NRCS Soil Type = B ABC, oD

Il. Rainfall Information 1 (inchfhry = C1 *P1 4{C2 + Td}*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
c1= 28 50 (input the value of C1)
C2= 10.00 {input the value of C2)
Ci= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

ll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.35
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.08
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

: Nustration

LEGEND
O Beginning
Flow Direction|
‘—
Catcthmant
Boundary
NRCS Land Heavy Tillage! Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yT NRCS Flow Flow
D S L Runoff Convay- Velocity Time
Coeflf ance \ Tf
fuft ft C-5 fps minutes
input input output input oulput output
QOverand 0.0380 155 0.08 MNIA 0.18 14.74
1 0.0350 515 10.00 1.87 4.59
2
3
4
5
Sum 670 Computed Tc =  19.32
Regional Tc =| 13.72
User-Entered Tc=| 13.72

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, | = 5.15 inch/hr Peak Flowrate, Qp = 5.90 cfs
Rainfall Intensity at Regional Te, | = 6.08 inch/hr Peak Flowrate, Qp = 8,15 cfs
Rainfall Intensity at User-Defined Tc, | = 6.08 inch/hr Peak Flowrate, Qp = 8.15 cfs

UD-Rational v1.02a.¥s, Tc and PeakQ 6/7/2016, 10:04 AM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Barbarick Subdivision
Catchment ID: H-3 5 year

I. Catchment Hydrologic Data

Catchment ID = H3

Area = 1.11 Acres
Percent Impersousness = 2.00 %
NRCS Scil Type = BABC oD

It. Rainfatl Information |{inchfhr) = C1 * P41 }{C2 + Td)*C3

Design Storm Return Period, Tr = 5 years {input return period for design storm}
c1= 28.50 (input the value of C1)
C2= 10.00 {input the value of C2)
C3= 0.786 (input the value of C3)
P1= 1.23 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.08
Overide Runoff Ceefficient, C = (enter an overide C value if desired, or leave blank 10 accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.08
Overide 5-yr. Runoff Coefficient, C = {enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Mustration

LEGEND
(O Beginning

Flow Drirection
—
Catchment
Boundary
& —_—
NRCS Land Heawvy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground  §| Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D 5 L Runoff Convay- Velocity Time
Coefl ance v Tt
fuft ft C-5 fps minutes
input input oulput inpul oulput output
Overland 0.0250 338 0.08 N/A 0.23 24.93
1
2
3
4
5
Sum 338 Computed Tc = 2498
Regional Tc = 11.88
User-Entered Tc =|  11.88
IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, | = 2.14 inchihr Peak Flowrate, Qp = 0.19 cfs
Rainfall Intensity at Regional Tc, | = 3.10 inch/hr Peak Flowrate, Qp = 0.28 cfs
Rainfall Intensity at User-Defined Tc, | = 3.10 inch/hr Peak Flowrate, Qp = 0.28 cfs

UD-Rational v1.02a.ds, Tc and PeakQ 6/5/2016, 9:16 AM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Barbarick Subdivision
Catchment 10: H-3 100 year

I. Catchment Hydrologic Data

Catchment ID = H3

Area = 1.11 Acres
Percent Impenaousness = 2.00 %
NRCS Soil Type = BABC oD

Il. Rainfall iInformation | (inch/hr) = C1 " P1 §C2 + Td)*C3

Design Storm Return Period, Tr = 100 years {input return period for design storm)
C1= 28.50 {input the value of C1)
C2= 10.00 (input the value of C2}
C3= 0.786 (input the value of C3}
P1= 2.67 inches (input one-hr precipitation—-see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.36
Qveride Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.08
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning
Flow Direction
(_
Catchment
Boundary
NRCS Land Heawvy Tillage/! Shon Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length S5-yr NRCS Flow Flow
(] 5 L Runoff Convey- Velocity Time
Coeft ance v Tf
fft ft C-5 fps minutes
input input output input output output
Overland 0,0250 338 0.08 NiA, 0.23 24.98
1
2
3
4
5
Sum 338 Computed Tc=| 24.98
Regional Tc = 11.88
User-Entered Tc=| 11.88

IV. Peak Runoff Prediction

Rainfall Intensity at Compuled Tc, | = 465 inch/hr Peak Flowrate, Qp = 1.87 cfs
Rainfall Intensity at Regional Te, | = 6.73 inch/hr Peak Flowrate, Qp = 2.71 cfs
Rainfall Intensity at User-Defined Te, | = 6.73 inch/hr Peak Flowrale, Qp = 2.71 cfs

UD-Rational v1.02a.ds, Tc and PeakQ 6/5/2016, 9:18 AM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Barbarick Subdivision

Catchment ID: D-2 5 Year

I. Catchment Hydrologic Data

Catchment ID = D2

Area = 1,20 Acres
Percent Imperviousness = 2.00 %
NRCS Soail Type = BABC, oD

Il. Rainfall Information 1 (inch/hr) = C1 *P1/{C2Z + Td)*C3

Design Storm Return Period, Tr = 5 years (input return period for design storm)
Cil= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 {input the value of C3)
P1= 1.23 inches (input one-hr precipitation--see Sheet "Design Info")

. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.08
Overide Runoff Coefficient, C = {enter an overide C value if desired, or leave blank to accept calculated C )
5-yr. Runoff Coefficient, C-5 = 0.08
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning

Flow Direction]
*—

Catchmant
Boundary
P euncary
NRCS Land Heawy Tillage/ Shon Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conwveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length S-yr NRCS Flow Flow
D 5 L Runof{ Convey- Velocity Time
Coeff ance v T
fift ft C-5 fps minutes
input input autput input output output
Overland 0.0200 155 0.08 N/A 0.14 18.21
1
2
3
4
5
Sum 155 Computed Tc =|  18.21
Regional Tc = 10.86
User-Entered Tc =|  10.86
IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, | = 254 inch/hr Peak Flowrate, Qp = 0.25 cfs
Raintall Intensity at Regional Tc, | = 3.22 inch/hr Peak Flowrate, Qp = 0.32 cfs
Rainfalt Intensity at User-Defined Tc, | = 3.22 inch/hr Peak Flowrate, Qp = 0.32 cls

UD-Rational v1.02a.x4s, Tc and PeakQ

6/7/2016, 1:01 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Barbarick Subdivision

Catchment ID: D2 - 100yr

1. Catchment Hydrologic Data

Catchment ID = D2

Area = 1.20 Acres
Percent Imperviousness = 2.00 %
NRCS Scil Type = BABC, oD

Il. Rainfall Information | (inchf/hr) = C1 *P1/{C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Ci= 28.50 (input the value of C1)
Cc2= 10.00 (input the value of C2)
Ci= 0.786 (input the value of C3)
P1= 2.57 inches ({input one-hr precipitation--see Sheet "Design Infa")

{lIl. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.36
Overide Runoff Coefficient, C = {enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.08
Overide 5-yr. Runoff Coefficient, C = {enter an overide C-5 value if desired, or ieave blank to accept calculated C-5)

lllustration

o

Flow Direction

Catchmeni
Boundary
& —_—
NRCS Land Heawvy Tilage! Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D 5 L Runoff Convey- Velocity Time
Coeff ance v Tf
fft ft C-5 fps minutes
input input output input output output
Overland 0.0200 B85 0.08 N/A 0.11 13.49
1
2
3
4
5
Sum 85 Computed Tc = 13.49
Regional Tc =| 1047
User-Entered Tc = 10.47
V. Peak Runoff Prediction
Rainfall Intensity at Computed Te, | = 6.13 inch/hr Peak Flowrate, Qp = 2.66 cfs
Rainfall Intensity at Regional Tc, | = 6.83 inch/hr Peak Flowrate, Qp = 2.97 cfs
Rainfall Intensity at User-Defined Tc, | = 6.83 inch/hr Peak Flgwrate, Qp = 2.97 cfs

UD-Rational v1.02a.xs, Tc and PeakQ

5/31/2016, 11:25 AM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Barbarick Subdivision

Catchment ID: Lot3-Culvert 100yr

|. Catchment Hydrologic Data

Catchrment ID = Lot 3
Area = 4.86 Acres
Percent Imperviousness = 57.00 %
NRCS Sail Type = B ABC oD

II. Rainfall Information |{inch/bhr) = C1 *P1 /{C2 + Td)*C3

Design Storm Return Period, Tr = 100 years {input return period for design storm}
C1= 28.50 (input the value of C1)
C2= 10.00 {input the value of C2)
Cai= 0.786 (input the value of C3)
P1= 2.57 inches {input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.55

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept catculated C.)
5-yr. Runoff Coefficient, C-5 = 039
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accep! calculated C-5.)
- Ulustration

LEGEND
(O Beginning

Flow Dirertion|
.

Catchment
Boundary
& —uncary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 25 5 7 10 15 20
Calculations: Reach Slope Length S-yr NRCS Flow Flow
D 5 L Runoff Convey- velocity Time
Coeff ance V' TI
fuft ft C-5 fps minutes
input input output input output cutput
Overland 0.0300 300 0.39 N/A 0.32 15.41
1 (0.0100 500 10.00 1.00 8.33
2
3
4
5
Sum 300 Computed Tc=|  23.74
Regional Tc =| 14.44
User-Entered Tc =|  14.44
" IV. Peak Runoff Prediction
Rainfall intensity at Computed Tc, | = 461 inch/hr Peak Flowrate, Qp = 12.34 cfs
Rainfall Intensity at Regional Tc, | = 5.94 inch/mr Peak Flowrate, Qp = 15.90 cfs
Raintall Intensity at User-Defined Tc, | = 5.94 inch/hr Peak Flowrate, Qp = 15,90 cfs

UD-Rational v1.02a.4s, Tc and PeakQ

5/31/2016, 11:30 AM



DESIGN GROUP

Final Design for Full Spectrum Detention Basins

’m'ﬂ: Barbarick Subdivision

Baiin ID: Lot 3 F5D Pond

Usar inpun: Watershed Perameters

w‘:‘:::::-:'&:;: : 1:;'0 ;"” | Sew Qutlen Structure Figurs on il Design Warks et I
Waterthed Slope 3 0.020 R/t
Watershed Imperviousness = 57.0% percenl
Percenlage Hydrologlc Soll Group A = 5% percant
Percentage Hydrologic Soil Graup 8 = 95% parcent
Percentage Hydrologic Soll Groupi C/0 = 0% parcent
Locauon for 1-hr Raintall Depths = e Inoxe -]
User input: Detenlion Basin Perameters
Depth of Iniual Surcharge Volume = 0.33 .
Depth of Trickle Channel =| 0.50 f
Trickle Channal $10pe = 0 005 LY.
Available EURY Ponding Depth = 300 ft [2.99 1t recommended)
Desired WOCV Drain Time =| 40 hours
User Input: Qutlat Structure Parameters Calculated Outlet Discharge Parameters
Overflow Weir Front Edge Height, H, = EE] fl relative Lo lawest WO orHice) Height of Grale Upper Edge H, =| 13 ft
Cverflow Weir Front Edge Length = 6.0 ft Over Flaw Welr Slope Length = 35 L1
Qverflow Weir Slope = 0 H:V {enter tero tor flat grate) Grale Open Area /100-yr Orifice Araa = 9.3 should be > 2
Harlzontal Length of the Overflow Weir Sides = as H Overflaw Grate Ared wio Debris = 147 R
Overflow Grate Open Area % = 0% %, grale open area/ iotal area
Debrit ClOgging % = S0% %
User Input: Water Quality Orificas [numbered from lowest to highwst]
Row 1 Row 2 Row 3 Row 4 Row 5
area[gweh]l[ 155 [ 155 | 330 [ [ |
suge(hl[ coo ] 100 | 100 | | |
Row & Row 7 Pow § Row 9 Row 1O

Area [1g m:hll ‘ |

stage [ft]] | [

User tnput: 100-Year Orifice Parameters

Calculsted 100-yr Orifice Parameters

100-yr Restrictor Plate Type = Consw Orfer 108-vear Orifice Area = 16 Y
100-Year Onifice Invert Depth =] 17 |h (below the lawent WO arfice] 100-Year Onifice Centraid =| 0.71 R
100-Year Onifice Dameter=|  17.0 _ |m Hall-Contral Angle o Plate on Py x| radiany
Calculated Spillway Parameters
Wier Input: Emargsncy Spilbway Parameten Spillway Design Flow Depth= Q3 R
Spiltway Invert S1ages 4.7 H {relative to lowee WO orrice) Stage aL Tap of Freeboard =| &5 t
Spillway Crest Length = 13 h Basin Ares 4t Top of Freeboard = 063 acres
Spillway End Slopes = 4 H:v
Freetoard above Spillway = 1.0 ft

Utet Dafined | UserDafined | Usar Dufined

Stage [ft] Area [R*2] Voluene [ac-ft]
c.00 1,250 0%
050 ACT6 0a3
1.50 10.413 0.19
2.50 15,584 049
100 17,528 653
3.50 19,472 089
as0 23438 3.38
4.70 24472 149
5.50 17.416 1.97
6.50 31.603 264

5f27/201E, 345 PM
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Detention Basin Qutlet Structure Design

Project; Barbarick Subdivislon

Basin ID: D3

Example Zone Gonfiguration {Retw:

User mput: Orifice at | in Qutlet [typl

Underdrain Oritice Invert Depth = 1.00

F (ditance below the Hliration media surface)

Undergram Qnilice Diameter = inches

Stage (R) 2one Volume {ac-ft) Qutiet Type
Zone 1 {WQCV) nas 0.047 Furration Medi
2one 2 {100-year) 2.50 £.289 Nol Ulihred
Zone 3
ntion Pond) 53136 Torat
Ily us#d to dratn WQCV in a Flltratlon BMP] Calk

Underdrain Orilice Area »

Underdrain Orrixe Centraid a|

User input: Osifice Plate with one or more orifices of Elliptical Slot Weir {typlcally usad to draln WQCV and/or EURV in a sedimentation BMP|

Invert ol Lowesl Orilice = N/A ft {relative Lo baun botlem atstage =0 It}

Depth at top of Zone ysing Oniice Plale = NfA It {relative 10 baiin bottorn atSuage =0 Iy
Qnfice Plate: Orifice Verucal Spacing = N/ inches
Ordice Plate Oriice Area per Row = M/ inches

User Input: Stage and Total Area of Each Orifice Row {numbered from

Mowest Lo highaest)

Calculated Paramaters for Plate
2

W0Q Orfice Area per Row & NiA 1t
Elliptical HaH-Widik r Nfa tegy
Ellpphical Slot Centroid = N/A teey

Elbpucal Slot Area = N/A h?

Row 1{optonal) Row 2 {egtional) Row 1 {apinnal) Row 4 {optnat] Row 5 {opuonal) Row 6 {opuonal] Row 7 |optonal) Row 8 |opbonal)
Stage of Onifice Centroxd (N1)) /A NI NIA NIA NIiA N/A Nia NIA
Qntice Atea (8q inches) N/A NIA NA N/A NiA NA N/ Ni&
Row S {opuanal) Row 10 (aptional) | Row 11{opmonal) | Rew 12 toptional) | Row 13 {oplional) | Row 14 {optional) | Row 15 {opbanal) | Row 16 [optional)
Stage of Onfice Centrow (R WN/A NA HIA MNiA NiA N/A Nf& N/A
Onfice Area (80 inchesy| A NiA N NiR NiA N/A N/ NIA
User Input: Vertical Qrifice (Clrcular or Rectangular) Calculated Parameters tor vertical Orifice
Not Selected Nat Selected Mot Selected Not Selected
Invert ol Vertical Orilice = it irelaive ta basin bohiom at Stage = @ A Verural Ordice Area = y
Depth at top of Zone uying Vertcal Onilice = hrelatve 10 basin bottom a1 Stage a 0 k| Verticat Onfuce Centroid = leet
Vertical Crifice Dameter = inches
User Input: Gerflow Wele [Drapbex) and Grate {Flat or Slaped) Calculated Parameters for Qverflow Weir
Not Selected Not Selectad Not Selected Not Selecred
Qverflow Weir Front Edge Height, Ho =| 1 [relalwe 1o 0asm bollom & Stagr =0 1) Heighl of Grate Upper Edge, H, » {ee1
Overflow Weir Front Edge Length = feet Over Flow Wer Slape Length s Heet
Overllow Weir Slope = H ¥ {enler zern lor fla1 grate] Grate Open Area / 100-yr Orifice Area n should be >4
Honiz, Length of Weur Sides = et Overflow Grate Open Area w/o Debrit =| 1
Qvertlow Grate Open Area % = %, grale open areaftotal area Overfllow Grate Dpen Area w/ Debris = | s
Debnis Clogging % =| *
User Input: Outlet Fipe w/ Flow Aestriction Plate {Circular Orifice, Restricior Plate, or Rectangular Orifice) Calculated Paramatars for Quilet Pipe w/ Flow Restriclion Plate
Not Setected Nol Selected Not Salected Not Selectad
Depth to Invert of Outlet Pipe = 1 [dis1ance below bain botlam at Slage « O ) Outlet Orifice Area = e’
Crrcular Qrilice Diameter = inchey Qutlet Orilice Centroid = feet
Halt-Central Angle ot Restrictar Plate on Pipe = N/A N/A radians

User Input: Emergency Salllway {Rectangular or Trapezoidal)

Calculated Parameters for Spillway

Spillway Invert Stage= 2.50 L [refative 1o bawn bottom 3t Slage = 0f1) Spilbway Design Flow Depihs 066 leet
Spilhway Crest Lengih = 5.00 leel Stage at Top ol Freeboard = a.16 feet
Spuillway End Slopes = 4.00 H v Basm Area at Top ol Freeboard 3 013 acres
Freeboard above Max Water Surface =| 100 feet
Rouwted Hydrograph Results
Desgn Starm Return Penod = wWacv EURY 2 Vear S5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Death (n) = 0.51 107 095 113 1.48 1.88 .21 157 Q.00

Calculated Runalf Volume (acre-R) =| 00a7 0.194 0.128 0.194 0.253 0.161 0452 0.554 0 D00
CPTIONAL Overrde Runoff Velume {acre.ft) =|

Inflow Hydrograph Volums {acre-f) = 0.047 0.124 0.194 0.253 0363 D451 0551 AN/A
Predevelopment Unk Peak Flow, q (cta/acre} =| 0.00 000 0.17 0.34 0380 1.04 133 1.83

Predevelopmani Peak Q (cfa) =f 0.0 00 05 1.1 25 3.2 a1 5.9
Peak Inflow O {c!s) = 10 [E] [E] 5.3 76 94 116 HNJA
Peak Outfiow Q (cfa) = 00 0.1 0.1 0.1 02 1.7 36 ANJA
Ravo Peak Outfiow to P Q NIA NfA al 0.1 ol 8.5 04 ANFA
Swucwre Controing Fiow =f _ Filirabon Mecia Filr ation Metha Fahuiauon Media Fdts ation Media Flraen Meda Spilhaay Spilhwary Sy LA L
Max Velocty through Grate 1 (ips) = N/A Ni& hfa NfA N/A N/A N/A NfA ENJA
Max Veloctty through Grate 2 {Ips) = NfA N/A NfA NfA NA NiA NiA NiA EN/A
Tme {o Dram 57% of Inflow Volume {hours) =| 12 al 29 41 51 66 65 6% RNJA
Time to Dram 99% of Inflow Velume (hours} =| 13 42 10 42 52 (13 68 63 ANJA
Mawmum Ponding Depth {1} =] 0.37 152 1.04 1.52 B 191 2.55 .71 201 ™N/A
Area at Mammum Ponding Depth {acres) =| 0.11 014 011 0.14 015 [ ¥ Q.18 0.18 N/A
Maxmum Volume Stared (acre-) = 0.039 0.181 0117 Q181 0240 0343 0.371 0.194 ANSA
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Barbarick Subdivision — Lots I, 2, 3 and 4 - Final Drainage Report June 2016
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Solve For; Headwater Elevation

Culvert Calculator Report

Twin 24" Culvert

Culvert Summary

Allowable HW Elevation 200 ft Headwater Depth/Height 1.32
Computed Headwater Elev: 7.038.15 # Discharge 35.50 cfs
Inlet Control HW Elev. 7.038.10 R Tailwater Elevation 0.00 ft
Quilet Contro! HW Elev. 7.038.15 ft Control Type Entrance Control
Grades

Upstream Invert 7.03551 R Downstream Invert 7.020.00 fl
Length 606.00 ft Constructed Slope 0.025594 ft/ft
Hydraulic Profile

Profile 52 Depth, Downstream 094 ft
Slope Type Steep Normal Depth 0.94 fi
Flow Regime Supercritical Critical Depth 1.52 #
Velocity Downstream 1217 fils Critical Slope 0.006140 fi/ft
Section

Section Shape Circular Mannings Ceefficient 0.012
Section Material Concrete Span 2.00 ft
Section Size 24inch Rise 200 f
Number Seclions 2

GCutlet Control Properties

OCutlet Control HW Elev. 7.038.15 f Upstream Velocity Head 075 ft
Ke 0.50 Entrance Loss 037 &
Intet Control Properties

Inlet Control HW Elev. 7.038.10 ft Flow Control Transition
Inlet Type Square edge w/headwall Area Full 63 &
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Title: Barbarick subdivision

s\, \water resources\culvert cals.cvm

05/31/16 12:07.20 PMB Bentley Systems, Inc.

Haestad Methods Solution Center

Matrix Design Group IncCOLORAD

Watertown, CT 06795 USA  +1-203-755-1666

Project Engineer: gregory_shaner
CulvertMaster v3.3 [03,03.00.04)
Page 1 of 1



Culvert Calculator Report
Outlet Pipe

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 7.023.10 ft Headwater Depth/Height 2.07
Computed Headwater Elev: 7,023.10 #t Discharge 5560 cfs
Inlet Controt HW Elev. 7.023.10 ft Tailwater Elevation 0.00 #
Qutlet Control HW Elev. 7.02297 ft Control Type Inlet Control
Grades
Upstream Invert 701792 # Downstream invert 701752 ft
Length 40.00 fi Constructed Slope 0.010000 fi/ft
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 236 ft
Slope Type Mild Narmal Depth N/A ft
Flow Regime Subecritical Critical Depth 236 ft
Velocity Downstream 11.58 fus Critical Slope 0.013538 fuft
Section
Section Shape Circular Mannings Coefficient 0.012
Section Material Concrete Span 2.50 ft
Seclion Size 30 inch Rise 250 ft
Number Sections 1
Qutlet Control Properties
Qutlet Control HW Elev. 7.022.97 f Upstream Velocity Head 1,99 ft
Ke 0.20 Entrance Loss 0.40 ft
Inlet Control Properties
Inlet Control HW Elev. 7.023.10 #t Flow Control Submerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 49 ft?
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000
Title: Barbarick subdivision Project Engineer: gregory_shaner
s\, \water resourcesi\culvert cals.cvm Matrix Design Group IncCOLORAD CulvertMaster v3.3 [03.03.00 04]

05/31/16 12:06:32 PME Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of t



Friction Method

Solve For

Manning Formula

Discharge

02-Overflow Channel

Roughness Coefficient

Channel Slope
Normal Depth
Left Side Slope
Right Side Slope
Bottom Width

0.050
0.02000
2.00
3.00
3.00
4.00

fun

fl

it (H:V)
it (H:V)

Discharge

Flow Area
Weited Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

94,99
20.00
16.65
1.20
16.00
173
0.03707
475
0.35
2.35
0.75
Subcritical

Downstream Depth

Length
Number Of Steps

0.00
0.00

Upstream Depth
Profile Description
Profite Headloss
Downstream Velocity
Upstream Velocity
Narmal Depth
Critical Depth
Channel Slope

5/31/2016 10:27:58 AM

0.00

0.00
Infinity
Infinity

2.00

173

0.02000

fi/ft

Bentley Systems, Inc. Haestad Mathods SolRntiBeftosvMaster VBl (SELECTserles 1) [08.11.01.03]

27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 2



02-Overflow Channel

Critical Slope 0.03707 #/ft

Bentley Systems, Inc. Haestad Methods Soliml@eFRlowMastor VAL (SELECTseries 1) [08.11.01.03]
5/31/2016 10:27:58 AM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203.755-1666 Page 2 of 2



Worksheet for Open Channel Culvert Lot 3

Project:Descriptior

Friction Method

Solve For

Manning Formula

Normai Depth

Roughness Coefficient

Channel Slope
Diameter

Discharge

Results,
Normal Depth

Flow Area

Wetted Perimeter
Hydraulic Radius
Top Width

Critical Depth
Percent Full

Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full

Slope Full
SupeiCritical

Flow Type

0.012
0.03000
1.50
15.90

1.02
1.28
291
0.44
1.40
1.42
68.1
0.01690
12.41
2.39
N
2.29
21.20
19.71
0.01952

fi/ft

ft*/s

ft¥s
ft¥fs
ft/ft

Downstream Depth

Length
Number Of Steps

0.00
0.00

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise
Downstream Velocity

0.00

0.00
0.00
68.08
Infinity

%
%
fi's

Bentley Systems, Inc. Haestad Methods ScolBantiGeKlowMaster VBI {(SELECTseries 1) [08.11.04.03)

5/31/2018 11:49:32 AM

27 Siemons Company Drive Sulte 200 W Watertown, CT 96785 USA +1-203.755-1566 Page 1of 2



Worksheet for Open Channel Culvert Lot 3

LN

Upstream Velocity Infinity /s
Normmal Depth 102 #
Critical Depth 1.42 #
Channel Slope 0.03000 mmn
Critical Slope 0.01680 /R

Bentley Systems, Inc. Haestad Methods Solditl BeftesvMaster V8| (SELECTseries 1) [08.11.01.03]
5/31/2016 11:49:32 AM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1668 Page 2 of 2



Worksheet for Outlet with Passthrough-Weir

Project Description

Solve For Discharge

Input Data

Headwater Elevation 1.40
Crest Elevation 0.00
Tailwater Elevation 0.00
Weir Coefficient 3.00 Us
Crest Length 3200 f
Number Of Contractions 0

Results

Discharge 159.02 fiYs
Headwater Height Above Crest 1.40 ft
Tailwater Height Above Crest 0.00 f
Flow Area 4480 @2
Velocity 3.55% fs
Wetted Perimeter 3480 f
Top Width 32.00 1

llew is mere rn:s*lnizL,g #m Snlee
/592 s
707 Lok "
soy d%&m

e

=534l > 959 ,4,4,4?,

—> J”g‘é//a‘—CCe e cA
Ut il

Bentley Systems, Inc. Haestad Methods Sol@mmiSeRlowMaster V8i (SELECTseries 1) [08.14.01.03)
5/27/12016 1:30:54 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 Paga 1 of 1



Worksheet for Outlet wPass - Orifice

)

Project Description

Solve For Discharge

Input Data

Headwater Elevation : 1.40
Centroid Elevation 0.00
Tailwater Elevation 0.00
Discharge Coefficient 0.60
Opening Width 400 ft
Opening Height 12.00
Results

Discharge 273.35 ftifs
Headwater Height Above Centroid 1.40 #
Tailwater Height Above Centroid 0.00
Flow Area 4B8.00 #*
Velocity 569 Afss

7—7> @ox Ceir is Mere pts-Lc:E,.-_—
Lse Qeir Glenlbdun.

Bentley Systems, inc. Haestad Methods Sol@tanti&ektesMaster V8I [SELECTserles 1} [08.11.01.03]
5/27/2016 4:30:45 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for FSD Outlet Orifice Plate

Project Description

Solve For Diameter

Input Data .

Discharge 4590 fUs ( 165 e +2%4 &“B
Headwater Elevation ) 470 ft
Centroid Elevation 0.00 f
Tailwater Elevation 0.00
Discharge Coefficient 0.60
Results

Diameter 2.37
Headwater Height Above Centroid 4.70
Tailwater Height Above Centroid 0.00

Flow Area 440 f?
Velocity 1043 fi/s

. Bentley Systems, Inc. Haestad Methods Sol®eomi@eftawMaster Vai (SELECTserles 1) [08.11.01.03)
512712016 1:31:30 PM 27 S5lemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1.203-755-1666 Page 1 of 1



Worksheet for FSD Overflow - Pass

Preoject Description

Solve For Discharge

Input Data

Headwater Elevation 0.90
Crest Elevation .00
Tailwater Elevation 0.00
Crest Surface Type Gravel

Crest Breadth 12.00
Crest Length 36.00
Results

Discharge 86.22 fi¥s (5-ng| + 2? UIMG = 4&’ 46()
Headwaler Height Above Crest 080 ft
Tailwater Height Above Crest 000
Weir Coefficient 2.80 USs
Submergence Factor 1.00
Adjusted Weir Coefficient 2,80 us
Flow Area 32.40 @2
Velocity . 266 fi/s
Wetted Perimeter 37.80 1t
Top Width 36.00

Bentley Systems, Inc. Haestad Methods Sol&niSeRlowMaster V8i (SELECTseries 1) [08.11.01.03)
5/27/2016 1:31:13 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1665 Page 1of 1



Worksheet for SFB Overflow Developed

Project D

Solve For Discharge

inpit:Dat

Headwater Elevation 0.45
Crest Elevation 0.00 ft
Tailwater Elevation 000 #
Crest Surface Type Gravel

Crest Breadth 6.00
Crest Length 10.00
Results.

Discharge 8.08 ftYs
Headwater Height Above Crest 045
Tailwater Height Above Crest 000
Weir Coefficient 268 US
Submergence Factar 1.00
Adjusted Weir Coefficient 268 Us
Flow Area 4.50 f/?
Velocity 1.80 fus
Wetted Perimeter 1090 #
Top Width 10.00

Bentloy Systems, Inc. Haestad Metheds Sol@ion!&ektowMaster VBi [SELECTserles 1) [08.11.01.03)
6712016 12:50:20 PM 27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1.203.755-1656 Page 1 of 1



Worksheet for Type D Iinlet - Weir

Project Description

Solve For Discharge

Input Data

Headwater Elevation 1.50
Crest Elevation 0.00

Woeir Coefficient 3.00 US
Crest Length 1717 ft
Resuilts

Discharge 8461 ftifs
Headwater Height Above Crest 1.50
Flow Area 2575 f?
Velogity 367 fus
Woetted Perimeter 20.17

Top Width 17.17

Zope D C.lefr ic mod rechicdve
yPEQ‘{-JIc}CS
Yok Lrete .
Y 4/@53.,.?& "

=23/ .0 > 229.G ,4-4,47,

Bentley Systems, Inc. Haestad Methods Sol®ttiGehtesMaster V8i (SELECTseries 1) [08.11.01.03}
512712016 1:31:01 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666 Page 1ot 1



Worksheet for Type D Inlet - Orifice

Project Description

Solve For Discharge

Input Data

Headwater Elevation 1.50
Centroid Elevation 0.00
Tailwater Elevation 0.00
Discharge Coefficient 0.60
Cpening Width 2.92
Opening Height 5.67
Resuits

Discharge 97.50 ft¥s
Headwater Height Above Centroid 150 ft
Tailwater Height Above Centroid 0.00
Flow Area 16.54 f*
Velocity 589 f#/s

_/_ype DN Oeir s mere m_gé,'c,[‘,?
2 O¢e Cer (;.fcu/u(m_{

Bentley Systems, Inc. Haestad Methods Sol@ionl@eRtowMaster V8i (SELECTseries 1) [08.11.01.03]
5/27i2016 1:30:24 PM 27 siemons Company Drive Sulte 200 W Watertown, CT 06785 USA +1-203-755-1866 Page 1 of 1



Worksheet for Western Channel Capacity

Friction Method
Solve For

Manning Fermula
Discharge

Roughness Coefficient

Channel Slope

Normal Depth
Left Side Siope
Right Side Slope

0.030
0.02000
1.00
4.00
4.00

f/ft

ft

ft/ft (H:V)
/7 (H:V)

Discharge

Flow Area
Welted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

17.30
4.00
8.25
0.49
8.00
1.03

0.01703
4.32
0.29
1.29
1.08

Supercritical

fiifs
fi

-, =

/it

Downstream Depth
Length
Mumber Of Steps

0.00
0.00

Upstream Depth
Profile Description
Profile Headloss
Downslre.am Velocity
Upstream Velocity
Normal Depth
Critical Dapth
Channel Slope
Critical Slope

6/27/2016 1:31:20 PM

0.00

0.00
Infinity
Infinity

1.00

1.03

0.02000
0.01703

fi/s

fuft
futt

Bentiey Systems, Inc. Haestad Methods SohBtortiGeftowMaster V8t (SELECTseries 1) [08.11.01.63)

27 Slemons Company Drive Suite 200 W Watartown, CT 06795 USA +1.203.755-1665

Page 1 of 1
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Upstream

System

Branch Length Upstream  Intensity Upstream Inlet Intensity
Label Start Node Stop Node Branch ID ElementID (Unified) (ft) inletC {in/h} Area (acres) {in/h)
Co-1 CB-1 MH-1 1 1 255.4 (N/A) 8 (N/A) 8
C0-2 MH-1 MH-2 1 2 295.1 (N/A) 8 (N/A) 8
CcO-3 MH-2 MH-3 1 3 295.1 (N/A) 8 (N/A) 8
Co-4 MH-3 MH-4 i 4 44.9 (N/A) 8 (N/A) 8
CO-5 MH-4 OF-1 1 5 198.3 (N/A) 8 (N/A) 8
System Rise Velocity Invert Invert
Rational Flow Total Flow (Unified) Capacity (Full {Average) {Upstrea (Downstream
{ft3/s) (ft'/s) (in) Flow) {ft?/s) (ft/s) m) {ft) ) {ft) Slope {ft/ft)
Cco-1 4] 29.4 30 44 .49 9.68 703221 7029.65 0.01
Cco-2 0 29.4 30 44.43 9.67 7029.35 7026.4 0.01
CO-3 0 29.4 30 38.97 8.72 7026.2 7023.93 0.008
Co-4 0 29.4 30 57.43 11.77 7023.63 7022.88 0.017
Co-5 0 29.4 30 44.4 9.67 7022.88 7020.9

0.01



Barbarick Subdivision — Lots 1, 2, 3 and 4 - Final Drainage Report June 2016
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4/18/2016 Precipitation Frequency Data Server
NOAA Atlas 14, Volume 8, Version 2 e
Location name: Colorado Springs, Colorado, US* /¢,
Latitude: 38.9514°, Longitude: -104.6905° i i
Elevation: 6984 ft* b
* source: Google Maps S
POINT PRECIPITATION FREQUENCY ESTIMATES
Sanja Penca, Deborah Martin, Sandra Paviovic, Ishani Roy, Michael SL. Laurent, Carl Trypaluk,
Dale Unruh, Michael Yekta, Geoffery Bonnin
NOAA, National Weather Service, Silver Spiing, Maryland
PF_tabular | PF_graphical | Maps_& aerials
PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)? ’
) Average recurrence interval {years)
Duration
1 [ 2 ) s J 1w || 2 50 100 || 200 | soo 1000
5-mi 0.237 0.289 0.380 0.480 0.577 0.674 0778 0.882 1.03 115
-min (0.195-0.290)(|(0.238-0.355))((0.311-0.467)|{£.374-0.568)||(0.456-0.746}||(D.517-0 B80)|[{0 573-1.04)|{0 625-1.21)j|(0.701- 1.46)]|(0.759-1.65}
10-mi 0.347 0.424 0.556 0.673 0.846 0.987 1.14 1.29 1.51 1.69
-min (0.285-0.425)|((0.348-0.520)(|(0.455-0.684)|(0.548-0.832)|] (0.667-1.09) || (0.757-1.29) |[{0.839-1.52}(|(0.914-1.78)|| (1.03-2.14) || (1.11-2.41)
16-mi 0.423 0.516 0.678 0.821 1.03 1.20 1.28 1.58 184 2.08
-min (0.348-0.519)([(0.424-0.634))((0.555-0.834)|| (0.668-1.01) (| (0.814-1.33) |[ (0.924-1.57) (| (1.02-1.85) || (1.11-2.17) || (1.25-2.61) || (1.35-2.94)
10-mi 0.613 0.747 0.980 1.19 1.49 174 2.00 227 2,66 297
HMIN 0 504-0.751)|[0.614-0.917[ (0.802-1.21) || (0.985-1.47) || (1.17-1.92) || (1.33-2.27) || (148267 || (1.61-3 13 || (1.80-3.78) {1.95-4.24)
60-mi 0.795 0.948 1.23 1.48 1.88 2.21 2.57 2.96 3.52 3.97
-MIN Y0 654-0.974)|[ (0.779-1.18) | (1.00-1.51} | (1.21-1.83) [[ (1.49-2.44) || (1.70-2.90) (1.91-3.46) |{ (2.10-4.00) || (2.39-4.99) || (2.61-5.67}
2.h 0.977 115 147 1.78 2.27 268 3.14 365 4.38 4.98
N (0.809-1.19) || (0.951-1.40) || (1.22-1.80) || (1.48-219) || (182-2.84) || (209-351) || (235-4.21) [| (281-5.02) || (3.00-6.18) | (3.30-7 08y
2h 1.08 1.25 1.58 1.92 245 292 3.45 4.04 4.90 562
NE |\ @8e7-1.31 || (1.0a-151 I (1.31-1.93) || (157-234) || (1.98-3.19) || (220389 || (260-2.62) || (2.91-5.55) || (3.39-6.92) |} (3.75-7.95)
6-h 1.26 1.44 181 2.19 24 3.37 4.00 4.71 577 6.65
-hr {1.05-1.51) || {(1.20-1.73) [{ (1.51-2.18) || (1.81-2.85) || (2.30-3.64) || (2.66-4.29) ||{(3.04-5.34) (| (3.43-6.45) || (4.02-8.09) || (4.46-9.33)
12-h 145 1.68 212 2.55 3.26 389 4.59 5.38 6.54 7.51
-hr {1.23-1.74) || {1.41-2.00) || (1.78-2.54} || (2.13-3.07) || (2.68-4.19) || (3.10-5.03) ||{(3.52-6 08) || (3.94-7.31) {| (4.59-9.11) || (5.08-10.5)
2 1.68 197 2.50 30 3.80 448 5.23 6.04 7.23 8.20
4-hr (1.43-1.99) || (1.67-2.33) || (2.12-2.98) || (253-380) || (3.13-4.80) || (3.58-5.72) || (4.02-6.83) || (4.45-8.11) || (5.09-9.96) || (5.56-11.4)
2 1.95 2.1 295 3.53 439 5.1 5.88 6.71 7.69 8.83
-day (167-2.29) || (1.97-272) || (2.51-3.48) || (2.99-4.18) || (3.62-546) || (4.10-6.44) || (4.55-7.59) || (4.96-8.91) || (5.59-10.8} || (6 07-12.2)
3d 2.15 2.54 3.22 3.8 474 5.50 6.30 716 8.37 9.24
ay (1.85-2.51) || (2.18-2.97) || (2.75-3.78) {| (326-4.52) || (3.92-587) || (4.42-6.88) || (4.89-8.09) || (5.31-9.45) || (5.96-11.4) (| (6 45-12.8)
4d 2.3 2.72 342 4.06 5.00 5.78 6.61 7.50 8.75 9.76
Y || (200-270) || (2.3¢-317) || (294201 || (346-278) || (4.158.18) || (a.87-7.21) || (5.14-8.46) |[ (5.58- 0.87) || (6.25-11.8) || (6.75-13.3)
7 2.74 3.7 392 4.60 5.60 6.43 7.32 8.27 9.60 10.7
-day (2.38-3.18) || (2.75-3.68) || (3.39-4.57) || (3.95-5.38) || (4.67-6.86) || (5.23-7.97) || (5.73-9.30) || (6.19-10.8) || (6.80-12.9) || (7.44-14.5)
10-d 31 358 439 5.1 6.17 7.05 7.98 897 104 1.5
A || (271-360) || (3.11-4.14) || (3.80-509) || (440595) || (5.17-7.51) || (5.75-889) |[(6.27-10.0) || (6.75-11.7) || (7.47-12.9) | (8.03-15.5)
20-d 418 4.79 582 B6.72 7.99% 9.01 10.0 1.1 12.6 138
ay (3.67-4.79) (4.20-550) || (5.09-6.71) || (5.84-7.77) || (6.71-8.59) (7.38:11.0) |[(7.94-12.6) || (8.42-14.3) [[ (9.17-16.7) [ (9.73-18.6)
10-d 5.05 5.80 704 8.08 9.81 106 1.8 129 144 15.6
3y (4.48-5.77) (5.11-6.83) || (6.18-8.07) || (7.05-9.30) || {B.01-11.3) | (8.73-12.8) || (9.32-14.6) || (9.79-16.5) || (10.5-19.0) || (11.1-20.9)
6.14 7.06 8.54 9.75 14 126 138 150 16.6 17.7
45-day (5.44-6.98) || (6.25-8.03) || (7.53-9.74) || (8.55-11.2) {| (9.60-13.4) || (10.4-15.1) || (11.0-17.0) || (11.4-19.1) || (12.1-29.7) || (12.6-23.7)
7.06 8.12 9.80 111 129 14.2 155 16.7 18.3 19.4
60-day {6.27-7.99) |{ {(7.20-9.20) || (B.66-11.1) || (9.80-12.7) | (10.9-15.2) || (11.8-17.0) [|{12.4-19.0} || (12.8-21.1) || (13.4-23.8) || (13.9-25.8)
1 Preciprtation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probabilty that precipdation frequency estimates
(for a given duration and average recurrence interval} will be greater than the upper bound (or less than the lower bound) is 5%. Estmates at upper bounds

||Please refer to NOAA Atlas 14 document for more information.

are not checked against probable maximum precipiation {PMP} estimales and may be higher than currently valid PMP values.

Back to Top

hitp:/hdsc.mwvs.noaa.govihdsc/pfds/pids_printpage html ?lat=38.9514& on= - 104.69058data= depthSunits=english&series=pds
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Soil Map—E! Paso County Area, Colorado

Map Unit Legend

El Paso County Area, Colorado (C0625)

Map Unit Symbol | Map Unit Name | Acres in AOI Parcent of AOI

g { Blakeland-Fluvaguentic 125! 76.4% |

| Haplaguolls v |
I ‘ Pring coarse sandy loam, 3to 8 39 i 23.6% :
} percent slopes |
‘ - - - - s 1
'Totals for Area of Interest ‘ 164 | 100.0% .
I8 - - . . . - B

Web Soil Survey

usDa  Natural Resources
National Cooperative Soil Survey

=== Conservation Service

117212015
Page 3 of 3



Map Unit Description: Blakeland-Fluvaquentic Haplaquolls---El Paso County Area, Colorado

El Paso County Area, Colorado

9—Blakeland-Fluvaquentic Haplaquolls

Map Unit Setting
National map unit symbol: 36b6
Elevation: 3,500 to 5,800 feet
Mean annual precipitation: 13 to 17 inches
Mean annual air terperature: 46 to 55 degrees F
Frost-free period: 110 to 165 days
Fammland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 60 percent
Fluvaquentic haplaquolls and similar soils: 30 percent
Estimates are based on observations, descriptions, and transecis of the
mapunit.

Description of Blakeland

Setting
Landform: Flats, hills
Landform position (three-dimensional). Side slope, talf
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Sandy alluvium derived from arkose and/or eclian
deposits derived from arkose

Typical profile
A - 0lo 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Siope: 1to 9 percent
Depth to restrictive feature: More than 80 inches
Matural drainage class: Somewhat excessively drained
Runoff class: Low
Capacily of the most limiting layer to transmit water (Ksat): High to
very high (5.95 to 19.98 in/hr)
Depth to water table; More than 80 inches
Frequency of flooding. None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Available water slorage in profile: Low (about 4.5 inches)

interpretive groups
Land capability classification {irmgaled). 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soit Group. A
Ecological site: Sandy Foothill {R049BY210C0)

usDa  Natural Resources Web Soil Survey 11722015
=  Conservation Service National Cooperative Soil Survey Page 1of 2



Map Unil Descriplion: Blakeland-Fluvaguentic Haplaquolls—--El Pase County Area, Colorado

Description of Fluvaquentic Haplaquolls

Setting
Landform: Swales
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1-0fo 12inches: variable

Properties and qualities
Siope: 1to 2 percent

Depth to restrictive feature: More than 80 inches

Nalural drainage class: Poorly drained
Runoff class: Very high

Capacity of the most limiting layer to transmit water (Ksal):
Moderately high to high (0.20 to 6.00 in/hr)
Depth lo water table: About 0 to 24 inches

Frequency of flooding: Occasional
Frequency of ponding. None

Salinity, maximum in profile: Nonsaline to slightly saline (G.0to 4.0

mmhos/cm)

Interpretive groups

Land capability classification (irrigated): 6w
Land capability classification (nonimigated): 6w

Hydrologic Soit Group: D

Minor Components

Other soils
Percent of map unit:

Pleasant
Percent of map unil:
-~ Landform: Depressions

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 13, Sep 22, 2015

usDa  Natural Resources Web Soil Survey
=8 Conservation Service National Cooperative Soil Survey

11/2/2015
Page 2 of 2



Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes---El Pasc County Area,
Colorado

El Paso County Area, Colorado

71—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol. 369k
Elevation: 6,800 to 7600 feet
Farmland classification. Not prime farmland

Map Unit Composition
Pring and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the
rapumnit.

Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A - 0lo 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to B percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00
to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available waler storage in profile. Low (about 6.0 inches)

Interpretive groups
Land capability classification {irrigated): None specified
Land capability classification {nonirrigated). 3e
Hydrologic Soil Group: B
Ecological site: Loamy Park (R0O48AY222C0O)

Minor Components

Other soils
Percent of map unil:

Pleasant
Percent of map unit:

uspa  Natural Resources Web Soil Survey 11/2/2015
=== Conservation Service National Cooperative Soil Survey Page 1 0f 2



Map Unit Description: Pring cearse sandy loam, 3 to 8 percent slopes---El Paso County Area,

Colorado
Landform: Depressions
Data Source Information
Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 13, Sep 22, 2015
usDA  Natural Resources Web Soil Survey 11/212015

== conservation Service National Cooperative Soil Survey ] Page 2 0f 2



Barbarick Subdivision — Lots 1, 2, 3 and 4 - Final Drainage Report June 2016

APPENDIX D

Maprs

Mawrix Design Group, Inc., 2016©
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2435 Research Parkway, Suite 300
Colorado Springs, Colorado 8og20
Phone: 729-575-0100

Matrix

www. matrixdesigngroyp.com
DESIGN GROUP -

AN EMPLOYEE-OWNED COMPANY

Justin Ballard January 16, 2017

Wykota Construction
430 Beacon Light Road
Monument, CO 80132

Subject: Pond As-Built Verification for Barbarick Subdivision Lots 1-4 Construction
Dear Mr. Ballard,

Please accept this letter as certification of the post-construction measurements and volume
calculations of the subject sand filter pond and the full spectrum pond. The table below depicts
the design elevations and volumes from the construction plans with the post-construction
measured elevations and volumes. The as-built survey was completed by Matrix Design Group
on January 12, 2017 and the criteria shown below was compiled from this survey data. The
benchmark used for this survey is a found 3-1/4” aluminum cap in road box designated as FIMS
F_69 and having a published NGVD 29 elevation of 6975.62 feet.

Full Spectrum Detention Pond Outlet Structure Elevations
Desiqgn Elevation | As Built Elevation Delta Elevation

bottom of micropool 7016.00 7016.14 0.14
orifice slot1 CL 7018.50 7018.89 0.39
orifice slot2 CL 7019.50 7019.87 0.37
orifice slot3 CL 7020.50 7020.87 0.37
micropool wall top 7018.50 7018.60 0.10
orifice plate wall top 7021.00 7021.35 0.35
Trash Rack wall Top 7021.80 7021.90 0.10
invert 30" cpp 7017.80 7017.87 0.07
Full Spectrum Detention Pond Elevations & Volumes

Design Elevation | As Built Elevation | Delta Elevation
WQ WSE 7020.03 7020.17 0.14
5-Year WSE 7021.50 7021.64 0.14
100-Year (weir) 7022.76 7022.92 0.16
EURYV 7021.50 7021.64 0.14

Design Volume As Built Volume Delta Volume
WQ volume 0.203 ac-ft 0.182 ac-ft {(-)0.021 ac-ft
5-Year volume 0.673 ac-ft 0.695 ac-ft 0.002 ac-ft
100-Year (weir) 1.261 ac-ft 1.286 ac-ft 0.025 ac-ft
EURV 0.677 ac-ft 0.695 ac-ft 0.018 ac-ft

Denver  Colarado Springs  Phoenix Annisten  Atlanta  Niceville Parsons Pueblo Sacramento Washington, D.C.
S:15.789.001 Tri Lakes\Survey\Pond Volumes\Pond Certification Letter.doc
Page 1 of 2



Sand Filter Pond Elevations & Volumes

Design Elevation | As Built Elevation | Delta Elevation
WQ WSE 7023.38 7023.37 -0.01
100-Year (weir) 7025.83 7025.02 -0.81
EURV 7024.52 7024.52 0.00

Design Volume As Built Volume Delta Volume

wWQ volume 0.039 ac-ft 0.258 ac-ft 0.219 ac-ft
100-Year (weir) 0.394 ac-ft 0.517 ac-ft 0.123 ac-ft
EURY 0.181 ac-ft 0.429 ac-ft 0.248 ac-ft

I, Justin A. Conner, a Colorado licensed Professional Land Surveyor, certify on behalf of
Matrix Design Group that the above as-built elevations and volumes were derived from a
field survey performed on January 12, 2017 under my direct supervision and is true and

correct to the best of my knowledge and belief.

Justin A. Conner, PLS 38421
Prepared for and on behalf of Matrix Design Group, Inc.

www.matrixdesigngroup.com

Page 2 of 2



Final Drainage Report
Barbarick Recycling and Refuse Transfer Station, El Paso County, CO

APPENDIX G: COST ESTIMATE / FINANCIAL ASSURANCES ESTIMATE

24 Kimley»Horn



Kimley»Horn

2 North Nevada, Suite 900
Colorado Springs, Colorado 80903

Project: Barbarick Transfer Station - COM-2346 Prepared By: RES
Project Number: 196489000 Checked By: EIG
Date: March 5, 2024
COS Bid Item # Item Description Unit Unit Cost Quantity Extended Cost
1 1 EARTHWORK CcY $5.00 8,606 $43,030)
2 2 PERMANENT SEEDING AC $1,875.00 1 $2,250
3 3 CONCRETE WASHOUT BASIN EA $1,090.00 1 $1,090
4 4 INLET PROTECTION EA $202.00 8 $1,616
5 5 SAFETY FENCE (CONSTRUCTION FENCE) LF $3.00 960 $2,880
6 6 SILT FENCE LF $3.00 841 $2,523)
7 7 SEDIMENT BASIN (EXISTING DETENTION POND) EA $2,135.00 1 $1,068)
8 8 STRAW WATTLE/ROCK SOCK LF $7.00 601 $4,207|
9 9 TEMPORARY EROSION CONTROL BLANKET sY $3.00 32 $96
10 10 VEHICLE TRACKING CONTROL EA $2,870.00 1.0 $2,870)
11 11 AGGREGATE BASE COURSE (135LB/CF) TON $34.00 962 $32,708|
12 12 ASPHALT PAVEMENT (147LB/CF) TON $106.00 872 $92,432
13 13 EPOXY PAVEMENT MARKING SF $16.00 233 $3,728|
14 14 THERMOPLASTIC PAVEMENT MARKING SF $28.00 12 $336
15 15 ELECTRICAL CONDUIT (1-INCH) LF $20.00 1,030 $20,600
16 16 ELECTRICAL CONDUIT (2-INCH) LF $20.00 910 $18,200
17 17 MSE BLOCK RETAINING WALL (8' MAX) SF $50.00 1,400 $70,000
18 18 CONCRETE RETAINING WALL (8' MAX) SF $80.00 985 $78,800
19 19 GRATED INLET (CDOT TYPE C)(DEPTH < 5') EA $6,000.00 5 $30,000
20 20 STORM SEWER MANHOLE, BOX BASE EA $14,061.00 2 $28,122
21 21 4" PERFORATED PVC PIPE LF $70.00 941 $65,870
22 22 6" PVC PIPE LF $75.00 205 $15,375
23 23 24" PVC PIPE LF $80.00 371 $29,680)
24 24 30" PVC PIPE LF $90.00 70 $6,300
25 25 30" PVC FES EA $800.00 1 $800)
26 26 24" RCP Pipe LF $100.00 71 $7,100
27 27 4' CONCRETE DRAINAGE PAN (6", FIBERMESH REINFORCED) LF $100.00 848 $84,800
28 28 RIP RAP (TYPE M, 12 INCH DEPTH) TON $97.00 21 $2,037
29 29 WATER SERVICE LINE (INCLUDING TAP AND VALVES) EA $1,601.00 2 $3,202
30 30 SANITARY SERVICE LINE EA $1,696.00 1 $1,696
31 31 ' TREES (PONDEROSA PINE) EA $600.00 34 $20,400!
32 32 SEEDING (EPC LOW GROW MIX) SF $0.50 50,413 $25,207]
PROJECT CONSTRUCTION BID ITEMS COST B $699,022
Contingencies (Construction Items) (0 - 25%) of B 10.0% $69,902
Total Project Cost | $768,924

Conceptual Opinion of Probable Construction Cost

The Engineer has no control over the cost of labor, materials, equipment, or over the Contractor's methods of determining prices or over competitive bidding or market conditions. Opinions of
probable costs provided herein are based on the information known to Engineer at this time and represent only the Engineer's judgment as a design professional familiar with the construction
industry. The Engineer cannot and does not guarantee that proposals, bids, or actual construction costs will not vary from its opinions of probable costs.
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Final Drainage Report
Barbarick Recycling and Refuse Transfer Station, El Paso County, CO

APPENDIX H: DRAINAGE MAPS
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