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Palmer Storage Drainage Report

1. General Location and Description

The proposed project consists of developing 9.29-acres of a 48.24-acre tract
known as Lot 1, Exemption Plat 87-99, Burnett-Trimble Lane Resubdivision. The
project is located on the south side of County Road 252, approximately 0.5
miles east of US 550. The proposed project consists of developing the tract into
self-storage and RV storage.

The property is adjacent to the Animas River. As such detention is not
required, however, the developer does plan to subdivide this property in the
future, as such a detention pond is designed.

Per FEMA Panel 12-08-0485P effective 4/9/2012 the subject site is outside the
Floodway but is within Zone AE. See attached FIRMette.

2. Drainage Design Criteria

The drainage design criteria specified in this report was obtained from the 2020
Land Use Code of La Plata County, Colorado

Rainfall data used in the hydrologic analysis was obtained from the NOAA
precipitation frequency atlas 2.

Runoff has been computed in accordance with the modified rational method for
all sub-basins less than 200 acres. The rainfall intensity was the rainfall rate in
inches per hour at a duration equal to the time of concentration. Hydrologic
calculations for each sub-basin are presented in the Appendix.

The Rational Method Runoff Coefficients were calculated based on the CDOT
Drainage Design Manual.

3. Onsite Flows

The site is relatively flat. The site has an existing depression that was
excavated by the gravel company and the spoils from that site deposited to the
east of the depression. This depression will be filled back in. Very little if any
surface runoff leaves the current site, but flows into this depression. The
depression was not modeled however in this way but modeled more
conservatively as if it was never there. Stormwater generally flows from the
north to the south. The site as designed will function somewhat the same.

Swales along the perimeter of the site has been evaluated for the major storm
based on the area that contributes to them with appropriate freeboard. See
the Appendix for calculations.

CHC Engineers, LLC
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Palmer Storage Drainage Report

4, Offsite Flows

The site is a localized high spot and no offsite flows enter the site. The east
side is cutoff by CR 252, the north and west flows toward a natural drainage
within Dalton Ranch golf course, the west is also cut off by the Hermosa
Sanitation District lagoons, and the south flows toward the Animas River.

5. Onsite Detention
The proposed development increases the impervious area of the site.

A detention pond is proposed to mitigate the effects of the increased
impervious area of the site. The detention pond was designed to release no
more than the 10-yr historic flows and the 100-yr historic flows. A single outlet
was designed to accommodate both events.

The needed volume calculated for the detention pond is 13,466 cf including
3498cf of WQCV; 14,016cf is provided. Both the 10-year and the 100-yr actual
flows are less than the historic. Elevations for the events are shown below.

5053 8338 2600 3.433

| |

10 9233 1535  4.800 b6.248

&

100 | 185635 3081 3.604 12,267

2 1.705 6563.97 4213
10 4.007 6564.31 7230
100 9530 6564 94 13.466

The pond outlet is designed as a 18” outlet pipe with a 10” orfice. If the orifice
is clogged or the storm overwhelms the outlet, it will then pass through the
emergency overflow. The pond provides at least 1 foot of freeboard above the
100-yr storage.

CHC Engineers, LLC
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Palmer Storage Drainage Report

The outlet structure should be checked after each storm event and cleared of
debris as necessary.

6. Water Quality

Water quality for the site will be provided by incorporating a sand filter into
the detention pond. The sand filter criteria are based on the City of Durango
Storm Drainage Criteria. Calculations are included in the Appendix.

7. Erosion Control

Erosion control has been designed using standard Best Management Practices
and is meant to reduce the amount of pollutants entering streams, rivers,
lakes, and wetlands as a result of runoff from construction and other activities
on the site. This site is over 1 acre and requires a Stormwater Construction
Permit from CDPHE.

8. Conclusion

The site was designed to follow the basic historic flow direction. A detention
pond is proposed to mitigate the increased onsite runoff due to the increase of
the impervious area of the site. Please see the calculations on the following
pages. Refer to the Grading Plan in the construction plans for the stormwater
basin details.

CHC Engineers, LLC
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Appendix A

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Watershed Model Schematic

Qj
: SBIR

v

Legend

d. Origin Description
Mod. Rational Basin A Pre
Mod. Rational BAsin 2 Pre
Mod. Rational Basin C Pre
Combine A, B, CPre
Mod. Rational Basin A Post
Mod. Rational Basin B Post
Mod. Rational Basin C Post
Combine A, B, C Post

OO\I@U‘I-&UDI\)A%

Project: AnimasTrimble.gpw Thursday, 11 /11 /2021
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. Appendix A
Hyd rog rap h Retu rn Perl Od ReH%ngv Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 Mod. Rational | - | - 0.445 | - - 0.814 | - | e 1.635 | Basin A Pre

2 |Mod. Rational | = - | - 0.748 | --—- e 1.366 | -—--— | - 2.741 BAsin 2 Pre

3 |Mod. Rational | - | - 1.808 | - - 3304 | - | e 6.634 | Basin C Pre

4 |Combine 1,2,3 | -——- 2642 | - e 4828 | - | e 9.694 | A B,CPre

5 |Mod. Rational | - | - 1.269 | -——- e 2318 | —— | - 4.653 | Basin A Post

6 |Mod. Rational | - | ----e- 2.061 | - - 3.767 | e | e 7.563 | Basin B Post

7 |Mod. Rational | - | - 5208 | - e 9681 | —— | 19.43 | Basin C Post

8 |Combine 56,7 | - 8.398 | - - 156.35 | —m | e 30.81 A, B, C Post

Proj. file: AnimasTrimble.gpw Thursday, 11/ 11 /2021
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Appendix A
Hyd rog rap h S u m ma ry Report-wdraﬂow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Mod. Rational 0.445 1 6 160 | - | e Basin A Pre

2 |Mod. Rational 0.748 1 11 493 | | e BAsin 2 Pre

3 |Mod. Rational 1.808 1 9 976 | e | e e Basin C Pre

4 |Combine 2.642 1 9 1,630 1,23 | — | e A, B, CPre

5 |Mod. Rational 1.269 1 10 761 | | e e Basin A Post

6 |Mod. Rational 2.061 1 9 1,113 | - | e Basin B Post

7 |Mod. Rational 5.298 1 10 3179 | - | | Basin C Post

8 |Combine 8.398 1 10 5,053 56,7 | - | A, B, C Post

AnimasTrimble.gpw Return Period: 2 Year Thursday, 11 /11 /2021




Hydrograph Report Appendix A

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021

Hyd. No. 1

Basin A Pre

Hydrograph type = Mod. Rational Peak discharge = 0.445 cfs

Storm frequency = 2yrs Time to peak = 6 min

Time interval = 1 min Hyd. volume = 160 cuft

Drainage area = 1.180 ac Runoff coeff. = 0.2

Intensity = 1.884 in/hr Tc by TR55 = 6.00 min

IDF Curve = Durango IDF.IDF Storm duration = 10xTc

Target Q =n/a Est. Req'd Storage =n/a

Basin A Pre

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.30 0.30
0.20 0.20
0.00 0.00

0 1 2 3 4 5 6 7 8 9 10 11 12

Time (min)



TR55 Tc Worksheet Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1
Basin A Pre
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.035 0.011

Flow length (ft) = 52.0 100.0 0.0

Two-year 24-hr precip. (in) = 1.7 1.71 0.00

Land slope (%) = 2.00 1.40 0.00
Travel Time (min) = 0.98 + 4.83 0.00 = 5.81
Shallow Concentrated Flow

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =0.00 0.00 0.00
Travel Time (min) = 0.00 + 0.00 0.00 = 0.00
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({opo.o 0.0 0.0
Travel Time (min) = 0.00 + 0.00 0.00 = 0.00
Total Travel Time, TC ..ot e e e 6.00 min



Hydrograph Report

Appendix A

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Thursday, 11 /11 /2021

Hyd. No. 2

BAsin 2 Pre

Hydrograph type = Mod. Rational Peak discharge = 0.748 cfs

Storm frequency = 2yrs Time to peak = 11 min

Time interval = 1 min Hyd. volume = 493 cuft

Drainage area = 2450 ac Runoff coeff. = 0.2

Intensity = 1.526 in/hr Tc by TR55 = 11.00 min

IDF Curve = Durango IDF.IDF Storm duration = 10xTc

Target Q =n/a Est. Req'd Storage =n/a

BAsin 2 Pre

Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 L 0.70
0.60 p / N . 0.60
0.50 4 AN 0.50
0.40 - A 0.40
0.30 - - = - 0.30
0.20 - S 0.20
0.10 s AN 0.10
0.00 ~L .00

0 2 4 6 8 10 12 14 16 18 20 22
Time (min)



TR55 Tc Worksheet Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 2
BAsin 2 Pre
Description A B C Totals
Sheet Flow

Manning's n-value = 0.035 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 1.7 0.00 0.00

Land slope (%) = 213 0.00 0.00
Travel Time (min) = 4.08 + 0.00 + 0.00 = 4.08
Shallow Concentrated Flow

Flow length (ft) = 475.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.14 0.00 0.00
Travel Time (min) = 6.94 + 0.00 + 0.00 = 6.94
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({opo.o 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, TC ..ot e e e 11.00 min



Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 3
Basin C Pre
Hydrograph type = Mod. Rational Peak discharge = 1.808 cfs
Storm frequency = 2yrs Time to peak = 9min
Time interval = 1 min Hyd. volume = 976 cuft
Drainage area = 5.480 ac Runoff coeff. = 0.2
Intensity = 1.649 in/hr Tc by TR55 = 9.00 min
IDF Curve = Durango IDF.IDF Storm duration = 10xTc
Target Q =n/a Est. Req'd Storage =n/a
Basin C Pre
Q(cfs) Hyd. No. 3 -- 2 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 - L 0.00
0 2 4 6 8 10 12 14 16 18
Time (min)

~ HydNo. 3



TR55 Tc Worksheet Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 3
Basin C Pre
Description A B C Totals
Sheet Flow

Manning's n-value = 0.035 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 1.7 0.00 0.00

Land slope (%) = 140 0.00 0.00
Travel Time (min) = 483 + 0.00 0.00 = 483
Shallow Concentrated Flow

Flow length (ft) = 475.00 0.00 0.00

Watercourse slope (%) = 1.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =2.03 0.00 0.00
Travel Time (min) = 3.89 + 0.00 0.00 = 3.89
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({opo.o 0.0 0.0
Travel Time (min) = 0.00 + 0.00 0.00 = 0.00
Total Travel Time, TC ..ot e e e 9.00 min
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Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 4
A, B, C Pre
Hydrograph type = Combine Peak discharge = 2.642 cfs
Storm frequency = 2yrs Time to peak =
Time interval = 1 min Hyd. volume = 1,630 cuft
Inflow hyds. =1,2,3 Contrib. drain. area =
A, B, C Pre
Q (cfs) Hyd. No. 4 - 2 Year Q (cfs)
3.00 3.00
/
2.00 - 2.00
1.00 1.00
0.00 = = 0.00
0 2 4 6 8 10 12 14 16
Time (min)

— Hyd No. 4 — Hyd No. 1 — Hyd No. 2 — Hyd No. 3
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Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 5
Basin A Post
Hydrograph type = Mod. Rational Peak discharge = 1.269 cfs
Storm frequency = 2yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 761 cuft
Drainage area = 1.380 ac Runoff coeff. = 0.58
Intensity = 1.585 in/hr Tc by TR55 = 10.00 min
IDF Curve = Durango IDF.IDF Storm duration = 10xTc
Target Q =n/a Est. Req'd Storage =n/a
Basin A Post
Q (cfs) Hyd. No. 5 — 2 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 ~L 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)

~ HydNo.5



12

TR55 Tc Worksheet Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 5
Basin A Post
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.033 0.011

Flow length (ft) = 52.0 73.0 0.0

Two-year 24-hr precip. (in) = 1.7 1.71 0.00

Land slope (%) = 2.00 2.90 0.00
Travel Time (min) = 0.98 +  2.67 + 0.00 = 3.66
Shallow Concentrated Flow

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =0.00 0.00 0.00
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 10.00

Wetted perimeter (ft) = 0.00 0.00 40.10

Channel slope (%) = 0.00 0.00 0.50

Manning's n-value = 0.015 0.015 0.027

Velocity (ft/s) =0.00

0.00
1.54

Flow length (ft) ({opo.o 0.0 555.0

Travel Time (min) = 0.00 + 0.00 + 6.01 = 6.01

Total Travel Time, TC ..ot e e e 10.00 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Thursday, 11 /11 /2021

Hyd. No. 6
Basin B Post
Hydrograph type = Mod. Rational Peak discharge = 2.061 cfs
Storm frequency = 2yrs Time to peak = 9min
Time interval = 1 min Hyd. volume = 1,113 cuft
Drainage area = 2450 ac Runoff coeff. = 0.51
Intensity = 1.649 in/hr Tc by TR55 = 9.00 min
IDF Curve = Durango IDF.IDF Storm duration = 10xTc
Target Q =n/a Est. Req'd Storage =n/a
Basin B Post
Q (cfs) Hyd. No. 6 - 2 Year Q (cfs)
3.00 3.00
2.00 2.00
AN
AN
N\
AN
N
. N\
AN
/ AN
/ N\
/ AN
1.00 - N 1.00
/ AN
7
/
// N
// N\
/ AN
/ N
/ AN
/ N\
/ AN
0.00 0.00
0 2 4 6 10 12 14 16 18
Time (min)
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TR55 Tc Worksheet Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 6
Basin B Post
Description A B C Totals
Sheet Flow

Manning's n-value = 0.033 0.033 0.011

Flow length (ft) = 100.0 73.0 0.0

Two-year 24-hr precip. (in) = 1.7 1.71 0.00

Land slope (%) =1.20 2.90 0.00
Travel Time (min) = 4.90 2.67 0.00 = 7.57
Shallow Concentrated Flow

Flow length (ft) = 0.00 75.00 0.00

Watercourse slope (%) = 0.00 1.20 0.00

Surface description = Paved Unpaved Paved

Average velocity (ft/s) =0.00 1.77 0.00
Travel Time (min) = 0.00 0.71 0.00 = 0.7
Channel Flow

X sectional flow area (sqft) = 0.00 40.10 0.00

Wetted perimeter (ft) = 0.00 10.00 0.00

Channel slope (%) = 0.00 0.50 0.00

Manning's n-value = 0.015 0.027 0.015

Velocity (ft/s) =0.00

9.89
0.00

Flow length (ft) ({opo.o 554.0 0.0
Travel Time (min) = 0.00 0.93 0.00 = 0.93
Total Travel Time, TC ..ot e e e 9.00 min
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Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 7
Basin C Post
Hydrograph type = Mod. Rational Peak discharge = 5.298 cfs
Storm frequency = 2yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 3,179 cuft
Drainage area = 5.480 ac Runoff coeff. = 0.61
Intensity = 1.585 in/hr Tc by TR55 = 10.00 min
IDF Curve = Durango IDF.IDF Storm duration = 10xTc
Target Q =n/a Est. Req'd Storage =n/a
Basin C Post
Q (cfs) Hyd. No. 7 - 2 Year Q (cfs)
6.00 6.00
3.00 3.00
2.00 2.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)

— Hyd No. 7
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TR55 Tc Worksheet Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 7
Basin C Post
Description A B C Totals
Sheet Flow

Manning's n-value = 0.033 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 1.7 1.71 0.00

Land slope (%) = 1.50 0.00 0.00
Travel Time (min) = 448 0.00 0.00 = 448
Shallow Concentrated Flow

Flow length (ft) = 275.00 0.00 0.00

Watercourse slope (%) = 1.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =2.49 0.00 0.00
Travel Time (min) = 1.84 0.00 0.00 = 1.84
Channel Flow

X sectional flow area (sqft) = 0.00 10.00 0.00

Wetted perimeter (ft) = 0.00 40.10 0.00

Channel slope (%) = 0.00 0.50 0.00

Manning's n-value = 0.015 0.027 0.015

Velocity (ft/s) =0.00

1.54
0.00

Flow length (ft) ({opo.o 350.0 0.0
Travel Time (min) = 0.00 3.79 0.00 = 3.79
Total Travel Time, TC ..ot e e e 10.00 min
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Hydrograph Report Appendix A

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 8
A, B, C Post
Hydrograph type = Combine Peak discharge = 8.398 cfs
Storm frequency = 2yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 5,053 cuft
Inflow hyds. =5,6,7 Contrib. drain. area = 9.310 ac
A, B, C Post
Q (cfs) Hyd. No. 8 - 2 Year Q (cfs)
10.00 10.00
0.00 =T 0 900
0 2 4 6 8 10 12 14 16 18 20

Time (min)
— Hyd No. 8 — Hyd No. 5 — Hyd No. 6 — Hyd No. 7
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Appendix A
Hyd rog rap h S u m ma ry Report-wdraﬂow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Mod. Rational 0.814 1 6 293 | e e Basin A Pre

2 |Mod. Rational 1.366 1 11 901 | e | e e BAsin 2 Pre

3 |Mod. Rational 3.304 1 9 1,784 | | | e Basin C Pre

4 |Combine 4.828 1 9 2,978 1,23 | — | e A, B, CPre

5 |Mod. Rational 2.318 1 10 1301 | — | | Basin A Post

6 |Mod. Rational 3.767 1 9 2,034 | e | e e Basin B Post

7 |Mod. Rational 9.681 1 10 5808 | - | | Basin C Post

8 |Combine 15.35 1 10 9,233 56,7 | - | A, B, C Post

AnimasTrimble.gpw

Return Period: 10 Year

Thursday, 11/ 11 /2021
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Hydrograph Report Appendix A

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021

Hyd. No. 1

Basin A Pre

Hydrograph type = Mod. Rational Peak discharge = 0.814 cfs

Storm frequency = 10 yrs Time to peak = 6 min

Time interval = 1 min Hyd. volume = 293 cuft

Drainage area = 1.180 ac Runoff coeff. = 0.2

Intensity = 3.447 in/hr Tc by TR55 = 6.00 min

IDF Curve = Durango IDF.IDF Storm duration = 10xTc

Target Q =n/a Est. Req'd Storage =n/a

Basin A Pre

Q(cfs) Hyd. No. 1 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.40 0.40
030 // /// \\\\ \\\\ 0 30
O . 20 /// ///// \\\\\ \\\\ 0 . 20
0‘10 /// /// \\\\ \\\\ 0.10
0.00 - ~L 000

0 1 2 3 4 5 6 7 8 9 10 11 12
Time (min)
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Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 2
BAsin 2 Pre
Hydrograph type = Mod. Rational Peak discharge = 1.366 cfs
Storm frequency = 10 yrs Time to peak = 11 min
Time interval = 1 min Hyd. volume = 901 cuft
Drainage area = 2450 ac Runoff coeff. = 0.2
Intensity = 2.787 in/hr Tc by TR55 = 11.00 min
IDF Curve = Durango IDF.IDF Storm duration = 10xTc
Target Q =n/a Est. Req'd Storage =n/a
BAsin 2 Pre
Q (cfs) Hyd. No. 2 - 10 Year Q (cfs)
2.00 2.00
/A\\
/ \
/// \\\
/ AN
1.00 - - 1.00
// N
/ AN
/ \
/ AN
// N
// \\
// \\\
/ AN
/ AN
/ AN
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22
Time (min)
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Hydrograph Report Appendix A

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021

Hyd. No. 3

Basin C Pre

Hydrograph type = Mod. Rational Peak discharge = 3.304 cfs

Storm frequency = 10 yrs Time to peak = 9min

Time interval = 1 min Hyd. volume = 1,784 cuft

Drainage area = 5.480 ac Runoff coeff. = 0.2

Intensity = 3.014 in/hr Tc by TR55 = 9.00 min

IDF Curve = Durango IDF.IDF Storm duration = 10xTc

Target Q =n/a Est. Req'd Storage =n/a

Basin C Pre

Q (cfs) Hyd. No. 3 - 10 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 - L 0.00

0 2 4 6 8 10 12 14 16 18
Time (min)

~ HydNo. 3
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Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 4
A, B, C Pre
Hydrograph type = Combine Peak discharge = 4.828 cfs
Storm frequency = 10 yrs Time to peak = 9min
Time interval = 1 min Hyd. volume = 2,978 cuft
Inflow hyds. =1,2,3 Contrib. drain.area = 9.110 ac
A, B, C Pre
Q (cfs) Hyd. No. 4 - 10 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 : o e 1.00
0.00 & 0.00
0 2 4 6 8 10 12 14 16 18 20 22
Time (min)
— Hyd No. 4 — Hyd No. 1 — Hyd No. 2 — Hyd No. 3



23

Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 5
Basin A Post
Hydrograph type = Mod. Rational Peak discharge = 2.318 cfs
Storm frequency = 10 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 1,391 cuft
Drainage area = 1.380 ac Runoff coeff. = 0.58
Intensity = 2.896 in/hr Tc by TR55 = 10.00 min
IDF Curve = Durango IDF.IDF Storm duration = 10xTc
Target Q =n/a Est. Req'd Storage =n/a
Basin A Post
Q (cfs) Hyd. No. 5 - 10 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 wa AN 1.00
0.00 = ~L 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)

~ HydNo.5



24

Hydrograph Report Appendix A

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021

Hyd. No. 6

Basin B Post

Hydrograph type = Mod. Rational Peak discharge = 3.767 cfs

Storm frequency = 10 yrs Time to peak = 9min

Time interval = 1 min Hyd. volume = 2,034 cuft

Drainage area = 2450 ac Runoff coeff. = 0.51

Intensity = 3.014 in/hr Tc by TR55 = 9.00 min

IDF Curve = Durango IDF.IDF Storm duration = 10xTc

Target Q =n/a Est. Req'd Storage =n/a

Basin B Post

Q (cfs) Hyd. No. 6 - 10 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 L 0.00

0 2 4 6 8 10 12 14 16 18
Time (min)

~ HydNo.6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Thursday, 11 /11 /2021

Hyd. No. 7

Basin C Post

Hydrograph type = Mod. Rational Peak discharge = 9.681 cfs

Storm frequency = 10 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 5,808 cuft

Drainage area = 5.480 ac Runoff coeff. = 0.61

Intensity = 2.896 in/hr Tc by TR55 = 10.00 min

IDF Curve = Durango IDF.IDF Storm duration = 10xTc

Target Q =n/a Est. Req'd Storage =n/a

Basin C Post

Q(cfs) Hyd. No. 7 -- 10 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 L 0.00

0 2 6 8 10 12 14 16 18 20
Time (min)

— Hyd No. 7
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Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 8
A, B, C Post
Hydrograph type = Combine Peak discharge = 15.35 cfs
Storm frequency = 10 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 9,233 cuft
Inflow hyds. =5,6,7 Contrib. drain. area = 9.310 ac
A, B, C Post
Q (cfs) Hyd. No. 8 - 10 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 —1 — 3.00
000 L= —=L 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)

— Hyd No. 8 — Hyd No. 5 — Hyd No. 6 — Hyd No. 7
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Appendix A
Hyd rog rap h S u m ma ry Report-wdraﬂow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Mod. Rational 1.635 1 6 5890 | e | e e Basin A Pre

2 Mod. Rational 2.741 1 1 1,809 | e | e | emeeen BAsin 2 Pre

3 |Mod. Rational 6.634 1 9 35682 | e | e e Basin C Pre

4 |Combine 9.694 1 9 5,980 1,23 | ——— | A, B, CPre

5 |Mod. Rational 4.653 1 10 2,792 | e | | Basin A Post

6 |Mod. Rational 7.563 1 9 4,084 | - | e Basin B Post

7 |Mod. Rational 19.43 1 10 11659 | — | | Basin C Post

8 |Combine 30.81 1 10 18,535 56,7 | - | A, B, C Post

AnimasTrimble.gpw

Return Period: 100 Year

Thursday, 11/ 11 /2021
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Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 1
Basin A Pre
Hydrograph type = Mod. Rational Peak discharge = 1.635 cfs
Storm frequency = 100 yrs Time to peak = 6 min
Time interval = 1 min Hyd. volume = 589 cuft
Drainage area = 1.180 ac Runoff coeff. = 0.2
Intensity = 6.929 in/hr Tc by TR55 = 6.00 min
IDF Curve = Durango IDF.IDF Storm duration = 10xTc
Target Q =n/a Est. Req'd Storage =n/a
Basin A Pre
Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 ~L 0.00
0 1 2 3 4 5 6 7 8 9 10 11 12
Time (min)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Thursday, 11 /11 /2021

Hyd. No. 2

BAsin 2 Pre

Hydrograph type = Mod. Rational Peak discharge = 2.741 cfs

Storm frequency = 100 yrs Time to peak = 11 min

Time interval = 1 min Hyd. volume = 1,809 cuft

Drainage area = 2450 ac Runoff coeff. = 0.2

Intensity = 5.594 in/hr Tc by TR55 = 11.00 min

IDF Curve = Durango IDF.IDF Storm duration = 10xTc

Target Q =n/a Est. Req'd Storage =n/a

BAsin 2 Pre

Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 L 0.00

0 2 6 8 10 12 14 16 18 20 22
Time (min)
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Hydrograph Report Appendix A

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021

Hyd. No. 3

Basin C Pre

Hydrograph type = Mod. Rational Peak discharge = 6.634 cfs

Storm frequency = 100 yrs Time to peak = 9min

Time interval = 1 min Hyd. volume = 3,582 cuft

Drainage area = 5.480 ac Runoff coeff. = 0.2

Intensity = 6.053 in/hr Tc by TR55 = 9.00 min

IDF Curve = Durango IDF.IDF Storm duration = 10xTc

Target Q =n/a Est. Req'd Storage =n/a

Basin C Pre

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 L 0.00

0 2 4 6 8 10 12 14 16 18
Time (min)

~ HydNo. 3
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Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 4
A, B, C Pre
Hydrograph type = Combine Peak discharge = 0.694 cfs
Storm frequency = 100 yrs Time to peak =
Time interval = 1 min Hyd. volume = 5,980 cuft
Inflow hyds. =1,2,3 Contrib. drain. area =
A, B, C Pre
Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 : — . 2.00
0.00 £ 0.00
0 2 4 6 8 10 12 14 16
Time (min)

— Hyd No. 4 — Hyd No. 1 — Hyd No. 2 — Hyd No. 3
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Hydrograph Report Appendix A
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 5
Basin A Post
Hydrograph type = Mod. Rational Peak discharge = 4.653 cfs
Storm frequency = 100 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 2,792 cuft
Drainage area = 1.380 ac Runoff coeff. = 0.58
Intensity = 5.813in/hr Tc by TR55 = 10.00 min
IDF Curve = Durango IDF.IDF Storm duration = 10xTc
Target Q =n/a Est. Req'd Storage =n/a
Basin A Post
Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
5.00 5.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)

~ HydNo.5
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Thursday, 11 /11 /2021

Hyd. No. 6

Basin B Post

Hydrograph type = Mod. Rational Peak discharge = 7.563 cfs

Storm frequency = 100 yrs Time to peak = 9min

Time interval = 1 min Hyd. volume = 4,084 cuft

Drainage area = 2450 ac Runoff coeff. = 0.51

Intensity = 6.053 in/hr Tc by TR55 = 9.00 min

IDF Curve = Durango IDF.IDF Storm duration = 10xTc

Target Q =n/a Est. Req'd Storage =n/a

Basin B Post

Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 L 0.00

0 2 4 6 8 10 12 14 16 18
Time (min)

~ HydNo.6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Thursday, 11 /11 /2021

Hyd. No. 7
Basin C Post
Hydrograph type = Mod. Rational Peak discharge = 19.43 cfs
Storm frequency = 100 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 11,659 cuft
Drainage area = 5.480 ac Runoff coeff. = 0.61
Intensity = 5.813in/hr Tc by TR55 = 10.00 min
IDF Curve = Durango IDF.IDF Storm duration = 10xTc
Target Q =n/a Est. Req'd Storage =n/a
Basin C Post
Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 L 0.00
0 2 6 8 10 12 14 16 18 20
Time (min)

— Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Hyd. No. 8
A, B, C Post
Hydrograph type = Combine Peak discharge = 30.81 cfs
Storm frequency = 100 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 18,535 cuft
Inflow hyds. =5,6,7 Contrib. drain. area = 9.310 ac
A, B, C Post
Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
N
0.00 &= = —L 0.00
0 2 4 6 8 10 12 14 16 18 20

Time (min)
— Hyd No. 8 — Hyd No. 5 — Hyd No. 6 — Hyd No. 7
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Hydraflow Rainfall Report ArpendixA

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)
1 0.0000 0.0000 0.0000 | -
2 18.1420 10.7000 0.8045 | -
3 0.0000 0.0000 0.0000 | -
5 25.8550 10.7000 0.8047 | -
10 31.6244 10.3000 07941 | -
25 41.4674 10.1000 0.7858 | @ -
50 51.4268 10.1000 0.7875 | = -
100 61.3461 10.0000 0.7866 | = -

File name: Durango IDF.IDF

Intensity =B / (Tc + D)*E

Return Intensity Values (in/hr)
Period
(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 1.98 1.58 1.33 1.15 1.02 0.92 0.84 0.77 0.71 0.67 0.63 0.59
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 2.82 2.26 1.90 1.64 1.46 1.31 1.19 1.10 1.02 0.95 0.89 0.84
10 3.62 2.90 243 211 1.87 1.68 1.53 1.41 1.31 1.22 1.15 1.08
25 4.91 3.92 3.29 2.86 253 2.28 2.08 1.91 1.78 1.66 1.56 1.47
50 6.06 4.84 4.06 3.52 3.12 2.81 2.56 2.36 219 2.04 1.92 1.81
100 7.29 5.81 4.88 423 3.74 3.37 3.07 2.83 2.62 2.45 2.30 217

Tc = time in minutes. Values may exceed 60.

Precip. file name: D:\CHC Engineers\Go-By's\City of Durango\Drainage\Durango Precip.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 1.71 0.00 0.00 2.30 0.00 0.00 3.35
SCS 6-Hr 0.00 0.95 0.00 0.00 1.43 0.00 0.00 2.54
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Pond Report Appendix A

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 11 /11 /2021
Pond No. 1 - Pond
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 6563.50 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 6563.50 8,187 0 0
1.00 6564.50 9,638 8,912 8,912
1.50 6565.00 10,779 5,104 14,016
2.00 6565.50 13,170 5,987 20,003
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 10.00 18.00 0.00 0.00 Crest Len (ft) = 10.00 0.00 0.00 0.00
Span (in) = 10.00 18.00 0.00 0.00 Crest El. (ft) = 6565.00 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EI. (ft) = 6563.50 6563.50 0.00 0.00 Weir Type = Broad - - -
Length (ft) = 2418 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 049 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Storage Elev (ft
2.00 6565.50
1.80 6565.30
1.60 6565.10
1.40 6564.90
1.20 6564.70
1.00 6564.50
0.80 6564.30
0.60 6564.10
0.40 6563.90
0.20 6563.70
0.00 6563.50
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 20,000 22,000

Storage (cuft)
——— Storage
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Weir Report Appendix B

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Nov 11 2021

Emergency Overflow

Trapezoidal Weir Highlighted
Crest = Sharp Depth (ft) = 0.48
Bottom Length (ft) = 28.00 Q (cfs) = 30.81
Total Depth (ft) = 1.00 Area (sqft) = 13.67
Side Slope (z:1) = 1.00 Velocity (ft/s) = 2.25
Top Width (ft) = 28.96
Calculations
Weir Coeff. Cw = 3.30
Compute by: Known Q
Known Q (cfs) = 30.81
Depth (ft) Emergency Overflow Depth (ft)
2.00 2.00
1.50 1.50
1.00 | 1.00
0.50 i : 0.50
0.00 | | 0.00
-0.50 -0.50
0 5 10 15 20 25 30 35 40 45 50
Weir W.S.

Length (ft)



Channel Report Appendix B

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Nov 11 2021

Overflow Channel

Triangular Highlighted

Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 1.70

Total Depth (ft) = 3.00 Q (cfs) = 41.00

Area (sqft) = 11.56

Invert Elev (ft) = 6564.96 Velocity (ft/s) = 3.55

Slope (%) = 0.50 Wetted Perim (ft) = 14.02

N-Value = 0.026 Crit Depth, Yc (ft) = 1.46

Top Width (ft) = 13.60

Calculations EGL (ft) = 1.90

Compute by: Known Q

Known Q (cfs) = 41.00

Elev (ft) Section Depth (ft)
6568.00 - —— 3.04

N Y
\ //
L /
N ’
6567.00 N - 2.04
N — P
\ o /
\ /
N Ve
6566.00 AN e 1.04
\ //
\ /
\ ///
6565.00 A 0.04
6564.00 -0.96
6563.00 -1.96
0 5 10 15 20 25 30 35

Reach (ft)



Appendix C

Flows for Swale Calculations

Flow

Basin Area increased

Analysis [ Contributing | Percent Basin | 100-yr 100-yr |Combined| to 1.33 for
Point (ac) Contributing Peak Portion Flows freeboard Desc
A1 1.36 56% 4.653 2.610 3.472|10' Swale
A2 1.36 100% ) 4.653 6.188|20' Swale
B 2.45 100%| 7.563 7.563 10.059|20" Swale
1 5.48 52% 19.43 10.140 17.703 23.546(20" Swale
C2 5.48 48% ) 9.307 13.960 18.567|20' Swale

Overflow Channel

30.81|

40.977|







