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Summary�for�Subcatchment�6A:�

Runoff = 20.20�cfs�@� 3.71�hrs,��Volume= 2.564�af,��Depth= 1.06"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
0.300 56 Brush,�Fair,�HSG�B
24.100 70 Brush,�Fair,�HSG�C
4.700 77 Brush,�Fair,�HSG�D
29.100 71 Weighted�Average
29.100 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
59.0 Direct�Entry,�StreamStats

Subcatchment�6A:�
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Type�II
6-hr

100-yr�6-hr�Rainfall=3.49"
Runoff�Area=29.100�ac
Runoff�Volume=2.564�af

Runoff�Depth=1.06"
Tc=59.0�min

CN=71

20.20�cfs
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Summary�for�Subcatchment�6B:�

Runoff = 264.33�cfs�@� 5.65�hrs,��Volume= 81.991�af,��Depth= 0.84"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
341.300 56 Brush,�Fair,�HSG�B
709.400 70 Brush,�Fair,�HSG�C
114.400 77 Brush,�Fair,�HSG�D

1,165.100 67 Weighted�Average
1,165.100 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
190.0 Direct�Entry,�Streamstats

Subcatchment�6B:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II
6-hr

100-yr�6-hr�Rainfall=3.49"
Runoff�Area=1,165.100�ac
Runoff�Volume=81.991�af

Runoff�Depth=0.84"
Tc=190.0�min

CN=67

264.33�cfs
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Summary�for�Subcatchment�6C:�

Runoff = 16.01�cfs�@� 4.22�hrs,��Volume= 2.889�af,��Depth= 1.00"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
0.000 56 Brush,�Fair,�HSG�B
34.600 70 Brush,�Fair,�HSG�C
0.000 77 Brush,�Fair,�HSG�D
34.600 70 Weighted�Average
34.600 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
94.0 Direct�Entry,�StreamStats

Subcatchment�6C:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II
6-hr

100-yr�6-hr�Rainfall=3.49"
Runoff�Area=34.600�ac
Runoff�Volume=2.889�af

Runoff�Depth=1.00"
Tc=94.0�min

CN=70

16.01�cfs
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Summary�for�Subcatchment�7:�

Runoff = 201.19�cfs�@� 5.10�hrs,��Volume= 52.533�af,��Depth= 0.84"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
235.100 56 Brush,�Fair,�HSG�B
400.600 70 Brush,�Fair,�HSG�C
110.800 77 Brush,�Fair,�HSG�D
746.500 67 Weighted�Average
746.500 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
153.0 Direct�Entry,�StreamStats

Subcatchment�7:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II
6-hr

100-yr�6-hr�Rainfall=3.49"
Runoff�Area=746.500�ac

Runoff�Volume=52.533�af
Runoff�Depth=0.84"

Tc=153.0�min
CN=67

201.19�cfs
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Summary�for�Subcatchment�RQC:�RCQ�NW�Stream

Runoff = 20.30�cfs�@� 3.89�hrs,��Volume= 2.903�af,��Depth= 1.17"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
3.500 56 Brush,�Fair,�HSG�B
8.200 70 Brush,�Fair,�HSG�C
18.000 77 Brush,�Fair,�HSG�D
29.700 73 Weighted�Average
29.700 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
72.0 Direct�Entry,�StreamStats

Subcatchment�RQC:�RCQ�NW�Stream

Runoff
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Time��(hours)
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Type�II
6-hr

100-yr�6-hr�Rainfall=3.49"
Runoff�Area=29.700�ac
Runoff�Volume=2.903�af

Runoff�Depth=1.17"
Tc=72.0�min

CN=73

20.30�cfs
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Routing�Diagram�for�HydroCAD_RQC-MTAC_2of2
Prepared�by�Brown�&�Caldwell,��Printed�4/2/2024

HydroCAD®�10.20-3f��s/n�02595��©�2023�HydroCAD�Software�Solutions�LLC

Subcat Reach Pond Link
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Rainfall�Events�Listing�(selected�events)

Event# Event
Name

Storm�Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 25-yr�24-hr Type�II�24-hr Default 24.00 1 3.01 2
2 100-yr�6-hr Type�II��6-hr Default 6.00 1 3.49 2
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Area�Listing�(all�nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

2,400.400 56 Brush,�Fair,�HSG�B��(8,�9,�10,�11,�12,�13,�14,�15,�16,�17,�18,�19)
876.040 70 Brush,�Fair,�HSG�C��(8,�9,�10,�15,�16,�17,�18,�19)

1,766.000 77 Brush,�Fair,�HSG�D��(8,�9,�10,�11,�12,�13,�14,�15,�16,�17,�18,�19)
5,042.440 66 TOTAL�AREA
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Soil�Listing�(all�nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG�A
2,400.400 HSG�B 8,�9,�10,�11,�12,�13,�14,�15,�16,�17,�18,�19
876.040 HSG�C 8,�9,�10,�15,�16,�17,�18,�19

1,766.000 HSG�D 8,�9,�10,�11,�12,�13,�14,�15,�16,�17,�18,�19
0.000 Other

5,042.440 TOTAL�AREA
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Ground�Covers�(all�nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 2,400.400 876.040 1,766.000 0.000 5,042.440 Brush,�Fair 8,�9,�10,�11,�12,�13,�
14,�15,�16,�17,�18,�
19

0.000 2,400.400 876.040 1,766.000 0.000 5,042.440 TOTAL�AREA
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Time�span=0.00-48.00�hrs,�dt=0.20�hrs,�241�points
Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN

Reach�routing�by�Stor-Ind+Trans�method��-��Pond�routing�by�Stor-Ind�method

Runoff�Area=160.000�ac���0.00%�Impervious���Runoff�Depth=0.63"Subcatchment�8:�
���Tc=76.2�min���CN=68���Runoff=35.56�cfs��8.424�af

Runoff�Area=95.940�ac���0.00%�Impervious���Runoff�Depth=0.59"Subcatchment�9:�
���Tc=56.4�min���CN=67���Runoff=24.01�cfs��4.717�af

Runoff�Area=26.600�ac���0.00%�Impervious���Runoff�Depth=0.55"Subcatchment�10:�
���Tc=53.0�min���CN=66���Runoff=6.28�cfs��1.218�af

Runoff�Area=25.800�ac���0.00%�Impervious���Runoff�Depth=0.40"Subcatchment�11:�
���Tc=30.6�min���CN=62���Runoff=5.20�cfs��0.865�af

Runoff�Area=23.000�ac���0.00%�Impervious���Runoff�Depth=0.31"Subcatchment�12:�
���Tc=37.8�min���CN=59���Runoff=2.52�cfs��0.587�af

Runoff�Area=134.000�ac���0.00%�Impervious���Runoff�Depth=0.40"Subcatchment�13:�
���Tc=50.4�min���CN=62���Runoff=20.21�cfs��4.492�af

Runoff�Area=217.600�ac���0.00%�Impervious���Runoff�Depth=0.47"Subcatchment�14:�
���Tc=66.0�min���CN=64���Runoff=35.31�cfs��8.579�af

Runoff�Area=820.600�ac���0.00%�Impervious���Runoff�Depth=0.77"Subcatchment�15:�
���Tc=98.0�min���CN=71���Runoff=196.69�cfs��52.393�af

Runoff�Area=2,560.000�ac���0.00%�Impervious���Runoff�Depth=0.44"Subcatchment�16:�
���Tc=275.4�min���CN=63���Runoff=143.06�cfs��93.230�af

Runoff�Area=23.900�ac���0.00%�Impervious���Runoff�Depth=0.59"Subcatchment�17:�
���Tc=45.0�min���CN=67���Runoff=6.88�cfs��1.175�af

Runoff�Area=134.400�ac���0.00%�Impervious���Runoff�Depth=0.47"Subcatchment�18:�
���Tc=93.6�min���CN=64���Runoff=17.22�cfs��5.299�af

Runoff�Area=820.600�ac���0.00%�Impervious���Runoff�Depth=0.77"Subcatchment�19:�
���Tc=97.8�min���CN=71���Runoff=196.41�cfs��52.393�af

Total�Runoff�Area�=�5,042.440�ac���Runoff�Volume�=�233.372�af���Average�Runoff�Depth�=�0.56"
100.00%�Pervious�=�5,042.440�ac�����0.00%�Impervious�=�0.000�ac
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Summary�for�Subcatchment�8:�

Runoff = 35.56�cfs�@� 12.98�hrs,��Volume= 8.424�af,��Depth= 0.63"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
38.700 56 Brush,�Fair,�HSG�B
91.700 70 Brush,�Fair,�HSG�C
29.600 77 Brush,�Fair,�HSG�D
160.000 68 Weighted�Average
160.000 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
76.2 Direct�Entry,�StreamStats

Subcatchment�8:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"
Runoff�Area=160.000�ac
Runoff�Volume=8.424�af

Runoff�Depth=0.63"
Tc=76.2�min

CN=68

35.56�cfs
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Summary�for�Subcatchment�9:�

Runoff = 24.01�cfs�@� 12.69�hrs,��Volume= 4.717�af,��Depth= 0.59"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
30.500 56 Brush,�Fair,�HSG�B
51.940 70 Brush,�Fair,�HSG�C
13.500 77 Brush,�Fair,�HSG�D
95.940 67 Weighted�Average
95.940 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
56.4 Direct�Entry,�StreamStats

Subcatchment�9:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"

Runoff�Area=95.940�ac
Runoff�Volume=4.717�af

Runoff�Depth=0.59"
Tc=56.4�min

CN=67

24.01�cfs
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Summary�for�Subcatchment�10:�

Runoff = 6.28�cfs�@� 12.66�hrs,��Volume= 1.218�af,��Depth= 0.55"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
9.200 56 Brush,�Fair,�HSG�B
15.900 70 Brush,�Fair,�HSG�C
1.500 77 Brush,�Fair,�HSG�D
26.600 66 Weighted�Average
26.600 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
53.0 Direct�Entry,�StreamStats

Subcatchment�10:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"

Runoff�Area=26.600�ac
Runoff�Volume=1.218�af

Runoff�Depth=0.55"
Tc=53.0�min

CN=66

6.28�cfs
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Summary�for�Subcatchment�11:�

Runoff = 5.20�cfs�@� 12.39�hrs,��Volume= 0.865�af,��Depth= 0.40"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
18.900 56 Brush,�Fair,�HSG�B
6.900 77 Brush,�Fair,�HSG�D
25.800 62 Weighted�Average
25.800 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.6 Direct�Entry,�StreamStats

Subcatchment�11:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"

Runoff�Area=25.800�ac
Runoff�Volume=0.865�af

Runoff�Depth=0.40"
Tc=30.6�min

CN=62

5.20�cfs
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Summary�for�Subcatchment�12:�

Runoff = 2.52�cfs�@� 12.50�hrs,��Volume= 0.587�af,��Depth= 0.31"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
19.700 56 Brush,�Fair,�HSG�B
3.300 77 Brush,�Fair,�HSG�D
23.000 59 Weighted�Average
23.000 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
37.8 Direct�Entry,�StreamStats

Subcatchment�12:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"

Runoff�Area=23.000�ac
Runoff�Volume=0.587�af

Runoff�Depth=0.31"
Tc=37.8�min

CN=59

2.52�cfs
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Summary�for�Subcatchment�13:�

Runoff = 20.21�cfs�@� 12.66�hrs,��Volume= 4.492�af,��Depth= 0.40"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
93.000 56 Brush,�Fair,�HSG�B
0.000 70 Brush,�Fair,�HSG�C
41.000 77 Brush,�Fair,�HSG�D
134.000 62 Weighted�Average
134.000 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
50.4 Direct�Entry,�StreamStats

Subcatchment�13:�

Runoff

Hydrograph
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"
Runoff�Area=134.000�ac
Runoff�Volume=4.492�af

Runoff�Depth=0.40"
Tc=50.4�min

CN=62

20.21�cfs
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Summary�for�Subcatchment�14:�

Runoff = 35.31�cfs�@� 12.87�hrs,��Volume= 8.579�af,��Depth= 0.47"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
129.900 56 Brush,�Fair,�HSG�B
0.000 70 Brush,�Fair,�HSG�C
87.700 77 Brush,�Fair,�HSG�D
217.600 64 Weighted�Average
217.600 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
66.0 Direct�Entry,�StreamStats

Subcatchment�14:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"
Runoff�Area=217.600�ac
Runoff�Volume=8.579�af

Runoff�Depth=0.47"
Tc=66.0�min

CN=64

35.31�cfs
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Summary�for�Subcatchment�15:�

Runoff = 196.69�cfs�@� 13.24�hrs,��Volume= 52.393�af,��Depth= 0.77"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
220.400 56 Brush,�Fair,�HSG�B
87.500 70 Brush,�Fair,�HSG�C
512.700 77 Brush,�Fair,�HSG�D
820.600 71 Weighted�Average
820.600 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
98.0 Direct�Entry,�StreamStats

Subcatchment�15:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"
Runoff�Area=820.600�ac

Runoff�Volume=52.393�af
Runoff�Depth=0.77"

Tc=98.0�min
CN=71

196.69�cfs
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Summary�for�Subcatchment�16:�

Runoff = 143.06�cfs�@� 16.18�hrs,��Volume= 93.230�af,��Depth= 0.44"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
1,525.800 56 Brush,�Fair,�HSG�B
535.000 70 Brush,�Fair,�HSG�C
499.200 77 Brush,�Fair,�HSG�D

2,560.000 63 Weighted�Average
2,560.000 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
275.4 Direct�Entry,�StreamStats

Subcatchment�16:�

Runoff

Hydrograph

Time��(hours)
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"
Runoff�Area=2,560.000�ac
Runoff�Volume=93.230�af

Runoff�Depth=0.44"
Tc=275.4�min

CN=63

143.06�cfs
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Summary�for�Subcatchment�17:�

Runoff = 6.88�cfs�@� 12.53�hrs,��Volume= 1.175�af,��Depth= 0.59"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
10.800 56 Brush,�Fair,�HSG�B
1.700 70 Brush,�Fair,�HSG�C
11.400 77 Brush,�Fair,�HSG�D
23.900 67 Weighted�Average
23.900 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
45.0 Direct�Entry,�StreamStats

Subcatchment�17:�

Runoff

Hydrograph

Time��(hours)
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"

Runoff�Area=23.900�ac
Runoff�Volume=1.175�af

Runoff�Depth=0.59"
Tc=45.0�min

CN=67

6.88�cfs
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Summary�for�Subcatchment�18:�

Runoff = 17.22�cfs�@� 13.29�hrs,��Volume= 5.299�af,��Depth= 0.47"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
83.100 56 Brush,�Fair,�HSG�B
4.800 70 Brush,�Fair,�HSG�C
46.500 77 Brush,�Fair,�HSG�D
134.400 64 Weighted�Average
134.400 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
93.6 Direct�Entry,�StreamStats

Subcatchment�18:�

Runoff

Hydrograph
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"
Runoff�Area=134.400�ac
Runoff�Volume=5.299�af

Runoff�Depth=0.47"
Tc=93.6�min

CN=64

17.22�cfs
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Summary�for�Subcatchment�19:�

Runoff = 196.41�cfs�@� 13.24�hrs,��Volume= 52.393�af,��Depth= 0.77"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II�24-hr��25-yr�24-hr�Rainfall=3.01"

Area�(ac) CN Description
220.400 56 Brush,�Fair,�HSG�B
87.500 70 Brush,�Fair,�HSG�C
512.700 77 Brush,�Fair,�HSG�D
820.600 71 Weighted�Average
820.600 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
97.8 Direct�Entry,�StreamStats

Subcatchment�19:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II�24-hr
25-yr�24-hr�Rainfall=3.01"
Runoff�Area=820.600�ac

Runoff�Volume=52.393�af
Runoff�Depth=0.77"

Tc=97.8�min
CN=71

196.41�cfs
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Time�span=0.00-48.00�hrs,�dt=0.20�hrs,�241�points
Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN

Reach�routing�by�Stor-Ind+Trans�method��-��Pond�routing�by�Stor-Ind�method

Runoff�Area=160.000�ac���0.00%�Impervious���Runoff�Depth=0.90"Subcatchment�8:�
���Tc=76.2�min���CN=68���Runoff=76.26�cfs��11.940�af

Runoff�Area=95.940�ac���0.00%�Impervious���Runoff�Depth=0.84"Subcatchment�9:�
���Tc=56.4�min���CN=67���Runoff=53.13�cfs��6.752�af

Runoff�Area=26.600�ac���0.00%�Impervious���Runoff�Depth=0.79"Subcatchment�10:�
���Tc=53.0�min���CN=66���Runoff=14.24�cfs��1.762�af

Runoff�Area=25.800�ac���0.00%�Impervious���Runoff�Depth=0.61"Subcatchment�11:�
���Tc=30.6�min���CN=62���Runoff=13.79�cfs��1.313�af

Runoff�Area=23.000�ac���0.00%�Impervious���Runoff�Depth=0.49"Subcatchment�12:�
���Tc=37.8�min���CN=59���Runoff=8.27�cfs��0.934�af

Runoff�Area=134.000�ac���0.00%�Impervious���Runoff�Depth=0.61"Subcatchment�13:�
���Tc=50.4�min���CN=62���Runoff=53.47�cfs��6.821�af

Runoff�Area=217.600�ac���0.00%�Impervious���Runoff�Depth=0.70"Subcatchment�14:�
���Tc=66.0�min���CN=64���Runoff=85.26�cfs��12.694�af

Runoff�Area=820.600�ac���0.00%�Impervious���Runoff�Depth=1.06"Subcatchment�15:�
���Tc=98.0�min���CN=71���Runoff=396.31�cfs��72.308�af

Runoff�Area=2,560.000�ac���0.00%�Impervious���Runoff�Depth=0.65"Subcatchment�16:�
���Tc=275.4�min���CN=63���Runoff=343.81�cfs��139.672�af

Runoff�Area=23.900�ac���0.00%�Impervious���Runoff�Depth=0.84"Subcatchment�17:�
���Tc=45.0�min���CN=67���Runoff=15.20�cfs��1.682�af

Runoff�Area=134.400�ac���0.00%�Impervious���Runoff�Depth=0.70"Subcatchment�18:�
���Tc=93.6�min���CN=64���Runoff=41.17�cfs��7.840�af

Runoff�Area=820.600�ac���0.00%�Impervious���Runoff�Depth=1.06"Subcatchment�19:�
���Tc=97.8�min���CN=71���Runoff=396.91�cfs��72.308�af

Total�Runoff�Area�=�5,042.440�ac���Runoff�Volume�=�336.026�af���Average�Runoff�Depth�=�0.80"
100.00%�Pervious�=�5,042.440�ac�����0.00%�Impervious�=�0.000�ac
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Summary�for�Subcatchment�8:�

Runoff = 76.26�cfs�@� 3.99�hrs,��Volume= 11.940�af,��Depth= 0.90"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
38.700 56 Brush,�Fair,�HSG�B
91.700 70 Brush,�Fair,�HSG�C
29.600 77 Brush,�Fair,�HSG�D
160.000 68 Weighted�Average
160.000 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
76.2 Direct�Entry,�StreamStats

Subcatchment�8:�

Runoff

Hydrograph
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Type�II
6-hr

100-yr�6-hr�Rainfall=3.49"
Runoff�Area=160.000�ac

Runoff�Volume=11.940�af
Runoff�Depth=0.90"

Tc=76.2�min
CN=68

76.26�cfs
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Summary�for�Subcatchment�9:�

Runoff = 53.13�cfs�@� 3.69�hrs,��Volume= 6.752�af,��Depth= 0.84"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
30.500 56 Brush,�Fair,�HSG�B
51.940 70 Brush,�Fair,�HSG�C
13.500 77 Brush,�Fair,�HSG�D
95.940 67 Weighted�Average
95.940 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
56.4 Direct�Entry,�StreamStats

Subcatchment�9:�

Runoff

Hydrograph

Time��(hours)
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100-yr�6-hr�Rainfall=3.49"
Runoff�Area=95.940�ac

Runoff�Volume=6.752�af
Runoff�Depth=0.84"

Tc=56.4�min
CN=67

53.13�cfs
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Summary�for�Subcatchment�10:�

Runoff = 14.24�cfs�@� 3.65�hrs,��Volume= 1.762�af,��Depth= 0.79"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
9.200 56 Brush,�Fair,�HSG�B
15.900 70 Brush,�Fair,�HSG�C
1.500 77 Brush,�Fair,�HSG�D
26.600 66 Weighted�Average
26.600 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
53.0 Direct�Entry,�StreamStats

Subcatchment�10:�

Runoff

Hydrograph
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Type�II
6-hr

100-yr�6-hr�Rainfall=3.49"
Runoff�Area=26.600�ac

Runoff�Volume=1.762�af
Runoff�Depth=0.79"

Tc=53.0�min
CN=66

14.24�cfs
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Summary�for�Subcatchment�11:�

Runoff = 13.79�cfs�@� 3.37�hrs,��Volume= 1.313�af,��Depth= 0.61"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
18.900 56 Brush,�Fair,�HSG�B
6.900 77 Brush,�Fair,�HSG�D
25.800 62 Weighted�Average
25.800 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.6 Direct�Entry,�StreamStats

Subcatchment�11:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II
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100-yr�6-hr�Rainfall=3.49"
Runoff�Area=25.800�ac

Runoff�Volume=1.313�af
Runoff�Depth=0.61"

Tc=30.6�min
CN=62

13.79�cfs
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Summary�for�Subcatchment�12:�

Runoff = 8.27�cfs�@� 3.48�hrs,��Volume= 0.934�af,��Depth= 0.49"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
19.700 56 Brush,�Fair,�HSG�B
3.300 77 Brush,�Fair,�HSG�D
23.000 59 Weighted�Average
23.000 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
37.8 Direct�Entry,�StreamStats

Subcatchment�12:�

Runoff

Hydrograph
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Type�II
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100-yr�6-hr�Rainfall=3.49"
Runoff�Area=23.000�ac

Runoff�Volume=0.934�af
Runoff�Depth=0.49"

Tc=37.8�min
CN=59

8.27�cfs
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Summary�for�Subcatchment�13:�

Runoff = 53.47�cfs�@� 3.65�hrs,��Volume= 6.821�af,��Depth= 0.61"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
93.000 56 Brush,�Fair,�HSG�B
0.000 70 Brush,�Fair,�HSG�C
41.000 77 Brush,�Fair,�HSG�D
134.000 62 Weighted�Average
134.000 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
50.4 Direct�Entry,�StreamStats

Subcatchment�13:�
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Hydrograph
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100-yr�6-hr�Rainfall=3.49"
Runoff�Area=134.000�ac
Runoff�Volume=6.821�af

Runoff�Depth=0.61"
Tc=50.4�min

CN=62

53.47�cfs

Table of Contents



Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"HydroCAD_RQC-MTAC_2of2
��Printed��4/2/2024Prepared�by�Brown�&�Caldwell

Page�26HydroCAD®�10.20-3f��s/n�02595��©�2023�HydroCAD�Software�Solutions�LLC

Summary�for�Subcatchment�14:�

Runoff = 85.26�cfs�@� 3.86�hrs,��Volume= 12.694�af,��Depth= 0.70"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
129.900 56 Brush,�Fair,�HSG�B
0.000 70 Brush,�Fair,�HSG�C
87.700 77 Brush,�Fair,�HSG�D
217.600 64 Weighted�Average
217.600 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
66.0 Direct�Entry,�StreamStats

Subcatchment�14:�

Runoff

Hydrograph

Time��(hours)
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Tc=66.0�min
CN=64

85.26�cfs
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Summary�for�Subcatchment�15:�

Runoff = 396.31�cfs�@� 4.27�hrs,��Volume= 72.308�af,��Depth= 1.06"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
220.400 56 Brush,�Fair,�HSG�B
87.500 70 Brush,�Fair,�HSG�C
512.700 77 Brush,�Fair,�HSG�D
820.600 71 Weighted�Average
820.600 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
98.0 Direct�Entry,�StreamStats

Subcatchment�15:�

Runoff

Hydrograph

Time��(hours)
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Type�II
6-hr

100-yr�6-hr�Rainfall=3.49"
Runoff�Area=820.600�ac

Runoff�Volume=72.308�af
Runoff�Depth=1.06"

Tc=98.0�min
CN=71

396.31�cfs
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Summary�for�Subcatchment�16:�

Runoff = 343.81�cfs�@� 6.99�hrs,��Volume= 139.672�af,��Depth= 0.65"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
1,525.800 56 Brush,�Fair,�HSG�B
535.000 70 Brush,�Fair,�HSG�C
499.200 77 Brush,�Fair,�HSG�D

2,560.000 63 Weighted�Average
2,560.000 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
275.4 Direct�Entry,�StreamStats
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100-yr�6-hr�Rainfall=3.49"
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Runoff�Volume=139.672�af

Runoff�Depth=0.65"
Tc=275.4�min

CN=63
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Summary�for�Subcatchment�17:�

Runoff = 15.20�cfs�@� 3.54�hrs,��Volume= 1.682�af,��Depth= 0.84"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
10.800 56 Brush,�Fair,�HSG�B
1.700 70 Brush,�Fair,�HSG�C
11.400 77 Brush,�Fair,�HSG�D
23.900 67 Weighted�Average
23.900 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
45.0 Direct�Entry,�StreamStats

Subcatchment�17:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II
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100-yr�6-hr�Rainfall=3.49"
Runoff�Area=23.900�ac

Runoff�Volume=1.682�af
Runoff�Depth=0.84"

Tc=45.0�min
CN=67

15.20�cfs
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Summary�for�Subcatchment�18:�

Runoff = 41.17�cfs�@� 4.27�hrs,��Volume= 7.840�af,��Depth= 0.70"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
83.100 56 Brush,�Fair,�HSG�B
4.800 70 Brush,�Fair,�HSG�C
46.500 77 Brush,�Fair,�HSG�D
134.400 64 Weighted�Average
134.400 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
93.6 Direct�Entry,�StreamStats

Subcatchment�18:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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100-yr�6-hr�Rainfall=3.49"
Runoff�Area=134.400�ac
Runoff�Volume=7.840�af

Runoff�Depth=0.70"
Tc=93.6�min

CN=64

41.17�cfs
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Summary�for�Subcatchment�19:�

Runoff = 396.91�cfs�@� 4.27�hrs,��Volume= 72.308�af,��Depth= 1.06"

Runoff�by�SCS�TR-20�method,�UH=SCS,�Weighted-CN,�Time�Span=�0.00-48.00�hrs,�dt=�0.20�hrs
Type�II��6-hr��100-yr�6-hr�Rainfall=3.49"

Area�(ac) CN Description
220.400 56 Brush,�Fair,�HSG�B
87.500 70 Brush,�Fair,�HSG�C
512.700 77 Brush,�Fair,�HSG�D
820.600 71 Weighted�Average
820.600 100.00%�Pervious�Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
97.8 Direct�Entry,�StreamStats

Subcatchment�19:�

Runoff

Hydrograph

Time��(hours)
484644424038363432302826242220181614121086420
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Type�II
6-hr

100-yr�6-hr�Rainfall=3.49"
Runoff�Area=820.600�ac

Runoff�Volume=72.308�af
Runoff�Depth=1.06"

Tc=97.8�min
CN=71

396.91�cfs
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Rip�Rap�Basin�

This�worksheet�calculates�the�sizing�for�energy�dissipation�rip�rap�basins�at�culvert�outlets.

References��

1. FHWA�Hydraulic�Design�of�Energy�Dissipators.

Solution�Methods

The�FHWA�Design�Guide�procedure�is�as�follows:
Step�1.�Compute�the�culvert�outlet�velocity,�Vo,�and�depth,�yo.�Note,�yo�=�ye�(brink�depth)�for�rectangular�culverts.

These�values�are�calculated�by�HY-8.�Compute�Froude�number,�Fr.

Step�2.�Select�D50�rip�rap�size,�and�use�that�to�determine�Co�(tailwater�parameter)�and�hs�(approx.�scour�depth).
Check�that�hs/D50�>=�2�and�D50/ye�>=�0.1.�Adjust�D50�rip�rap�size�to�fit�in�these�parameters.�Note, hs/D50�
>�2�(but�close�to�2)�are�often�most�economical�per�FHWA.

Step�3.�Determine�the�dimensions�of�the�rip�rap�basin.�
The�length�of�the�dissipation�pool�(scour�hole),�Ls,�total�basin�length,�LB,�and�basin�width�at�the basin�exit,�WB,�
as�shown�in�FHWA�Design�Guide�Figures�10.1�and�10.2.��The�walls�and�apron�of�the�basin�should�be�warped�
(or�transitioned)�so�that�the�cross�section�of�the�basin�at�the�exit�conforms�to�the�cross�section�of�the�natural�
channel.�Abrupt�transition�of�surfaces�should�be�avoided�to�minimize�separation�zones�and�resultant�eddies.

Step�4.�Determine�the�basin�exit�depth�and�exit�velocity,�and�compare�with�the�allowable�exit�velocity.
The�allowable�exit�velocity�may�be�taken�as�the�estimated�normal�velocity�in�the�tailwater�channel�or�a�velocity�
specified�based�on�stability�criteria,�whichever�is�larger.�
If�the�exit�velocity�is�less�than�or�equal�to�the�allowable�velocity,�the�basin�dimensions�are�acceptable.�Steps�2�
through�4�may�be�repeated�to�adjust�rip�rap�size�and/or�basin�dimensions�to�optimize�performance�and�cost.

Step�5.�Assess�need�for�additional�rip�rap�downstream�of�the�basin�exit.�
If�the�ratio�of�tailwater�depth�to�brink�depth�is�less�than�or�equal�to�0.75,�no�additional�rip�rap is�needed.�If�the�
ratio�is�greater�than�0.75,�downstream�rip�rap�should�be�sized�as�an�apron�with�total�length�determined�by�
FHWA�Design�Guide�Figure�10.3.

Unit�Definition�and�Standard�Properties

pounds�per�square�foot� ≔psf 1 ――
2

pounds�per�cubic�foot� ≔pcf 1 ――
3

unit�weight�of�water ≔ ⋅62.4 gravitational�acceleration =32.17 ―
2

cubic�feet�per�second ≔1 ――
3

Client:�Holcim
Project:�1
Task�No:�0

Date:�4/8/2024
By:�Adam�Gutta�
Checked:�

MTAC_CulvertRipRapBasin.mcdx
Page�1�of�5
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Step1.�Culvert�Information�from�HY-8�Model�and�compute�Froude�number:

Crossing�2C,�Concrete�Box,�4�ft�wide�x�4�feet�tall.�

Peak�Flow�from�the�25-year,�24-hour�design�storm ≔q25yr ⋅30.4

Culvert�width�(span) ≔Wo 4 Culvert�height�(rise) ≔Ho 4

Brink�depth,�depth�at�outlet�of�culvert ≔ye 1.22

Outlet�velocity�at�edge�of�culvert ≔Vo 6.25 ―

Tailwater�depth�from�HY-8 ≔TW 1.11

Tailwater�velocity�from�HY-8 ≔VTW 4.41 ―

Froude�number�at�culvert�outlet ≔Fro =―――
Vo

‾‾‾‾‾⎛⎝ ⋅ ye⎞⎠
1.00

Froude�number�at�tailwater�conditions
≔FrTW =――――

VTW
‾‾‾‾‾‾(( ⋅ TW))

0.74

Ratio�of�tailwater�to�outlet�depth =――
TW
ye

0.91

Client:�Holcim
Project:�1
Task�No:�0

Date:�4/8/2024
By:�Adam�Gutta�
Checked:�

MTAC_CulvertRipRapBasin.mcdx
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Step�2.�Select�D50�Rip�Rap�Size�and�Check�Size�to�Depth�Ratio

Select�a�rip�rap�size�to�be�checked�later ≔D50 =0.17 2.0

Tailwater�parameter,� ,�based�on�value�of� /Co TW ye ≔Co 2.4

Determine�dissipation�pool�depth,� hs ≔hs =⋅
⎛
⎜
⎜⎝

-
⎛
⎜
⎜⎝

⋅⋅0.86
⎛
⎜
⎝
――
D50
ye

⎞
⎟
⎠

-0.55

Fro
⎞
⎟
⎟⎠
Co
⎞
⎟
⎟⎠
ye 0.2

Check�ratios�for�economical�sizing:

slightly�larger�than�2�is�ideal.――
hs
D50

is�ideal.≥――
D50
ye

0.1

=――
hs
D50

1.0 =――
D50
ye

0.1

The�following�is�taken�from�the�FHWA�Design�Guide�for�selection�of�the�tailwater�parameter.�
Failure�of�the�basin�may�interrupt�MTAC�operations�and�is�considered�to�be�severe.�Equation�
10.2�is�used�in�this�calculation.

Client:�Holcim
Project:�1
Task�No:�0

Date:�4/8/2024
By:�Adam�Gutta�
Checked:�

MTAC_CulvertRipRapBasin.mcdx
Page�3�of�5
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Step�3.�Determine�Dimensions�of�Rip�Rap�Basin�(Dissipation�Pool�and�Apron)

Dissipation�pool�length ≔Ls =⋅10 hs 1.7
Use�the�larger�value

≔Ls =⋅3 Wo 12

Apron�length�(directly�following�pool)

≔LA =1 Wo 4

Total�Rip�Rap�Basin�Length ≔LB =+Ls LA 16

Rip�Rap�Basin�Width�at�End�of�Apron

Basin�width�should�either�match�the�width�of�the�natural�
channel,�or�should�widen�at�3:1�from�the�culvert�outlet.

The�calculated�width,� ,�should�be�adjusted�to�match�natural�WB
channel�conditions�and�minimize�abrupt�flow�transitions.

≔WB =+Wo ⋅⋅2 3 LA 28

Step�4.�Determine�Basin�Exit�Depth�and�Velocity

Check�tailwater�velocity�from�HY-8�Culvert�Analysis�compared�to�
basin�exit�velocity�based�on�dimensions�calculated�in�Step�3

Tailwater�velocity�from�HY-8 =VTW 4.41 ―

Determine�basin�outlet�velocity�based�on�basin�dimensions�from�Step�3.�

Basin�side�slopes,�z�(zH:1V).�Assume�2H:1V� ≔z 2

Determine� iteratively�to�match�design�flow.�yB ≔yB 0.33

Water�surface�width,� ,�at� assuming�width,�TC yB WB ≔Tc =+WB ⋅⋅2 z yB 29

≔Ac =

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
3 ⎛
⎜
⎜⎝

⋅

⎛
⎜
⎜⎝
――――――
⎛⎝ ⋅yB ⎛⎝ +WB ⋅z yB⎞⎠⎞⎠

3

⎛⎝ +WB ⋅⋅2 z yB⎞⎠

⎞
⎟
⎟⎠
Tc

⎞
⎟
⎟⎠

9.46 2 ≔Q =
‾‾‾‾‾‾‾‾⎛
⎜
⎜⎝
⋅
⎛
⎜
⎜⎝
――
Ac

3

Tc

⎞
⎟
⎟⎠

⎞
⎟
⎟⎠

30.5

Adjust� such�that� is�approximately�yB Q q25yr =q25yr 30.4

Velocity�at�basin�outlet,�V ≔VB =―
Q
Ac

3.22 ―

Client:�Holcim
Project:�1
Task�No:�0

Date:�4/8/2024
By:�Adam�Gutta�
Checked:�

MTAC_CulvertRipRapBasin.mcdx
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Step�5.�Assess�Need�for�Rip�Rap�Downstream�of�Basin

If�the�ratio�of�tailwater�depth�to�brink�depth�is�less�than�or�equal�to�0.75,�
no�additional�rip�rap�is�needed.

Based�on�procedure�in�FHWA�Design�Guide,�additional�
rip�rap�is�needed.�However,�the�velocity�at�the�basin�exit�
is�low�and�unlikely�to�erode�the�natural�channel�beyond�
the�basin�exit.�

=――
TW
ye

0.91

Client:�Holcim
Project:�1
Task�No:�0

Date:�4/8/2024
By:�Adam�Gutta�
Checked:�

MTAC_CulvertRipRapBasin.mcdx
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Parcel Number Owner Owner’s Address Parcel Address 
99924557 Ranch Land LLC 9990 East Cactus 

Scottsdale, AZ 85260 
and  
3925 Hill Circle 
Colorado Springs, CO 80904 

NA 

3937000000005 CF&I Steel LP 
 

PO Box 316 
Pueblo, CO 81002 

NA 
Minnequa Canal 
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Fremont County Roadway Impact Analysis Form  10/4/2016  page 1 of 7 

 Fremont County Department of Planning and Zoning 
  Roadway Impact Analysis Form 

This form shall be used in conjunction with any applications submitted in accordance with Section 8 of 
the Fremont County Zoning Resolution and or Section VI of the Fremont County Subdivision 
Regulations.  This form is considered a minimum application submittal item and shall be required to be 
provided at the time of application submittal.  This form is intended to provide the minimum items that 
must be addressed in the roadway impact analysis.  The form can be expanded or attachments can be 
made to further address the roadway impact of the proposed use.  If the estimated average daily traffic 
increase is less than thirty (30) vehicle trips per day (one trip to be considered as a single or one-
direction vehicle movement with either the origin or the destination [exiting or entering] inside the 
subject property) as per the Institute of Transportation Engineers, Trip Generation Handbook, 
Second Edition or subsequent editions for the entire development, as estimated by the project 
engineer, then a Roadway Impact Analysis will not be required to be completed by an engineer.  
In such situations other minimum items shall be addressed by the applicant. 

1. Project Name ____________________________________________________________________

2. Type of application:
 Zone Change #1   Special Review Use Permit 
 Zone Change #2 – Use Designation Plan  Conditional Use Permit 
 Zone Change #2 – Final Development Plan  Temporary Use Permit 
 Commercial Development Plan   Change of Use of Property 
 Commercial Development Modification  Subdivision Preliminary Plan 
 Expansion of an existing Business or Industrial Use 

3. Engineer:        Address:
City:          State:     Zip Code: 
Telephone #: (     )___________ Facsimile #: (     )___________ Email

4. Provide a detailed description of the proposed use:

5. Provide the estimated average daily traffic to be generated by the proposed use(s), using the Institute
of Transportation Engineers, Trip Generation Handbook, Second Edition or subsequent editions.
The estimated volumes of traffic to be generated by the proposed use(s) shall include as a minimum,
the average weekday traffic volume and the peak-hour (morning and afternoon) traffic volumes.
Specify the number of trips in each category.  (one trip to be considered as a single or one-direction
vehicle movement with either the origin or the destination [exiting or entering] inside the subject
property)
Residential:   daily,    peak-hour am,   peak-hour pm
Employee:   daily,    peak-hour am,   peak-hour pm 

Red�Creek�Quarry�formerly�Ranch�Land�Rock�Pit�#1�CUP�02-3

X

Red�Creek�Quarry�(RCQ)�will�the�be�limestone�source�for�the�cement�plant�whens�Bear�Creek
Quarry�is�mined�out.��RCQ�will�be�accessed�by�an�interior�Materials�Transport�and�Access�
Corridor�on�private�property�between�the�cement�plant�and�RCQ.��Mining�and�equipment�will�be�
consistent�with�Holcim's�current�operation.

No�new�daily�traffic�will�be�generated.
0
0

Table of Contents
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Canon City CO 81212
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Fremont County Roadway Impact Analysis Form  10/4/2016  page 3 of 7 

11. *Will the project require construction of, or improvement to any roadway maintained by the CDOT?
Yes ---  No

If yes, will the proposed construction or improvement be in compliance with CDOT’s “5 Year 
Transportation Plan”?   Yes ---  No  Please Explain  

Has CDOT required that the applicant provide a traffic study?   Yes ---  No   
If yes, a copy of the study shall be attached to this application, marked as Exhibit 11.1.  An 
exhibit has been attached. 

12. *Will the project require construction of, or improvement to any roadway currently maintained or
proposed to be maintained by the County?   Yes ---  No
If yes, what would be the social, economic, land use, safety and environmental impacts and effects of
the new roadway on the existing transportation system and neighborhood?

13. *Are any roadways proposed to be vacated or closed in conjunction with the proposed project?
Yes ---  No
If yes, please explain.

14. *Is the proposed project site adjacent to or viewable from any portion of the Gold Belt Tour Scenic
Byway or other scenic corridor designated by the Master Plan?   Yes ---  No
If yes, identify the byway and or scenic corridor:
If yes, explain how the scenic quality will be affected by the proposed project.

If yes, what measures will be taken to not have a negative impact on the byway and or scenic 
corridor?  

15. *Will the proposed project gain access to the public transportation system via 3rd, 9th, K and or R
Streets in the Penrose-Beaver Park Area of the County?   Yes ---  No 

16. *Does the subject property have frontage on a public roadway?  Yes ---  No  
If answered no, then documentation evidencing a “right of access” to the subject property for the 
proposed use shall be attached marked as Exhibit 16.1.  An exhibit has been attached.  If 
answered no, then please explain what the right of access consists of:  

17. *What is the right-of-way width of the public roadway(s) that serve the site?

18. *What is the surface type of the public roadway(s) that serve the site?

X

X

X

X

X

X

X
Holcim�secured�an�access�

corridor�during�the�purchase�of�the�limestone�resource.

100�ft.

Concrete�and�asphalt

Table of Contents



Fremont County Roadway Impact Analysis Form  10/4/2016  page 4 of 7 

19. *What is the surface width of the public roadway(s) that serve the site?

20. *What are the existing drainage facilities for the public roadway(s) that serve the site?

21. *Does the public roadway(s) that serves the site have curb and gutter?  Yes ---  No  
If answered yes, what is the type of curb and gutter?

22. *Does the public roadway(s) that serves the site have adjacent sidewalks or other pedestrian ways?
Yes ---  No

If answered yes, what is the width(s) and surface type(s)? 

23. *How many access points will the subject property have to public roadways?

24. *Will the proposed roadways that access the public roadways intersect the public roadways other
than at perpendicular?   Yes ---  No
If answered yes, please explain:

25. *What are the sight distances, in all directions, from the subject property access point(s) along the
public roadway that serves the site? (mark and provide distance for each that is applicable)

 Northerly, site distance: ________________    Southerly, site distance: 
 Easterly, site distance: __________________   Westerly, site distance: 

26. *What are the distances from the subject property access point(s), in all directions, to the nearest
intersection with another public roadway along the public roadway that serves the site? (mark and
provide distance for each that is applicable)

 Northerly, distance: ___________________  Southerly, distance: 
 Easterly, distance: ____________________  Westerly, distance:  

27. *What are the distances from the subject property access point(s), in all directions, to the nearest
driveway(s) along the public roadway that serves the site? (mark and provide distance for each that
is applicable)

 Northerly, distance: ___________________  Southerly, distance: 
 Easterly, distance: ____________________  Westerly, distance:  

28. *What are the distances from the subject property access point(s), in all directions, to the nearest
blind curve(s) along the public roadway that serves the site? (mark and provide distance for each
that is applicable)

 Northerly, distance: ___________________  Southerly, distance: 
 Easterly, distance: ____________________  Westerly, distance: 

40�ft

Culverts�and�bar�ditches

X

X

One

X

X X400�ft. 1000�ft.

X 3.75�miles X 2200�ft

X 1000�ft

X 400�ft. X 1000�ft
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Fremont County Roadway Impact Analysis Form  10/4/2016  page 5 of 7 

29. *What are the distances from the subject property access point(s), in all directions, to the nearest
blind hill(s) along the public roadway that serves the site? (mark and provide distance for each that
is applicable)

 Northerly, distance: ___________________  Southerly, distance: 
 Easterly, distance: ____________________  Westerly, distance: 

30. *Identify any and all hazardous conditions with regard to the public roadway(s) that provide access
to the subject property in the general area of the subject property:

If the public roadway(s) that currently serve the subject property have any hazardous conditions, 
then recommendations shall be made for improvements that will decrease the hazardous conditions 
on the public roadway(s):  

31. *Explain what effect the proposed use will have on the existing traffic in the neighborhood.  If no
change is expected, please explain why no change is expected:

32. *Will the proposed use, due to the increase in traffic or the type of vehicle traffic generated by the
proposed use, change the level and or type of required maintenance for the public roadway(s) that
serve the site?   Yes ---  No,  (please explain)

If the proposed use, due to the increase in traffic or the type of vehicle traffic generated by the 
proposed use, changes the level and or type of required maintenance for the public roadway(s) that 
serve the site, then recommendations shall be made that would lessen the maintenance impact for the 
entity in control of maintenance of the public roadway(s): 

Note: If improvements are required, it may be mandatory that such improvement be installed prior 
to final approval of the application. 

33. *Are new roadways proposed to be constructed, on or off site, in association with the proposed

project?   Yes ---  No  If yes, provide evidence that the roadways will be constructed to

conform to natural contours in order to minimize soil disturbance, cut and fills, protect drainageways

and not create to unstable slopes.

No�hazardous�conditions
exist�regarding�this�public�road�access.

No�change�is�expected�to�traffic
in�the�neighborhood.��Please�refer�to�the�comment�in�the�top�margin�of�Page�2�of�this�form.

NA

X

The�interior�Material�Transport�and�Access�Corridor�will�be

constructed�according�to�guidance�from�DRMS,�CPW,�ACE�and�MSHA.

X 400�ft

Table of Contents



Fremont County Roadway Impact Analysis Form  10/4/2016  page 6 of 7 

34. Provide an analysis of the existing traffic volumes on the adjacent roadway system, including the
average weekday traffic (vehicles per day) and the weekday peak-hour traffic (vehicles per hour –
am and pm), showing the dates and times of traffic counts or source utilized for traffic volume
counts.  Determine the existing level of service or percentage of roadway capacity currently in use.

Roadway name or # __________________________ average weekday traffic 
Weekday peak-hour traffic ___________ am ________________ dates ______________ times 
Weekday peak-hour traffic ___________ pm ________________ dates ______________ times 

 Current level of service - % of roadway in use  

Roadway name or # __________________________ average weekday traffic 

Weekday peak-hour traffic ___________ am ________________ dates ______________ times 

Weekday peak-hour traffic ___________ pm ________________ dates ______________ times 

 Current level of service / % of roadway in use 

Roadway name or # __________________________ average weekday traffic 
Weekday peak-hour traffic ___________ am ________________ dates ______________ times 
Weekday peak-hour traffic ___________ pm ________________ dates ______________ times 

 Current level of service / % of roadway in use 

35. Provide an estimate of the probable traffic directional distribution from and to the subject property
based on the proposed use(s) and assignment of the estimated traffic volumes to the adjacent
roadway network.  Estimate the future background and resulting total traffic volumes (including the
estimated generated traffic due to the proposed use) on the adjacent roadway system for a twenty
(20) year design period, showing volumes for both left and right turn movements as well as through
traffic.

36. Determine the projected future levels of service or percentage of roadway capacity to be in use at the
subject property’s access points and key adjacent intersections.  Provide recommendations for street
and access improvements if any portions of the roadways do not have the capacity to accept the
additional estimated traffic volumes.  All necessary improvements will be required to be designed,
completed and accepted by the County prior to any final action regarding the application.

Table of Contents
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The subject property is located in the Plains Planning District of the 2015 Fremont County Master Plan.   

Objectives 

F1. The proposed mining is will be conducted to be protective of water quality and wildlife habitat.  The 
subject parcels are surrounded by Ranch Land LLC, substantially isolated from recreators with the 
exception of hunters with permission to be on the private land.   

F1.1 Holcim has conducted groundwater and surface water baseline quality and quantity 
characterization investigations.  Water monitoring will continue throughout the life of the mine 
with DRMS. 

F1.2 Holcim obtained input from CO DWR, and US ACE while preparing the CO DRMS 
application.  Agency recommendations are incorporated into the DRMS 112 permit application. 

F1.3 Brown and Caldwell prepared a stormwater drainage report for the project and it is 
included in the county application. 

F1.4 Brown and Caldwell performed a wildlife investigation/survey of the mine area.  CPW 
visited the site and prepared recommendations that were incorporated in the DRMS 112 permit 
application. 

F1.5 Development will not occur within the flood hazard area of the Arkansas River. 

F2. The proposed mining is a long term limestone resource for Holcim.  Reclamation will return the 
mined area to rangeland for cattle and wildlife habitat that will maintain the rural character.  
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The Ranch Land LLC ranch includes two areas currently permitted for mining.  Mining and cattle 
ranching are the principal land uses on the ranch.  

Table of Contents



Red Creek Quarry CUP 02-003 Application for Major Modification  
 

13 
 

  

Table of Contents
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            FREMONT COUNTY 
      FIRE PROTECTION PLAN  
 AND DISTRICT COMMENT FORM 

The Fremont County Subdivision Regulations and Fremont County Zoning Resolution require a fire protection 
plan be submitted with many different types of applications, at the time of application submittal.  In order to 
provide consistency in the information received, it shall be required that these plans be submitted on this form. 

The Fremont County Department of Planning and Zoning (Department), Fremont County Planning Commission 
(Commission) and Fremont County Board of County Commissioners (Board) take into consideration the 
responses of the Applicant and the District during their respective review process. 

Attachments can be made to this form to provide expanded narrative for any application item including 
supportive documentation or evidence for provided form item answers.  Please indicate at the form item that 
there is an attachment and label it as an exhibit with the application item number, a period and the number of the 
attachment for that item (as an example, the first attached document providing evidence in support of the answer 
given at application item number 4 would be marked - Exhibit 4.1, the fifth attached document supporting the 
narrative provided for application item 4 would be marked - Exhibit 4.5).  Exhibit numbers should be placed in 
either the lower right hand area or the upper right hand area of the exhibit. 

If the subject property is not in a fire protection district, only applicants’ information and map are required.  A 
copy of the Colorado State Forest Service Wildfire Hazard Area Map with the subject property clearly and 
accurately located, shall be attached and marked as Exhibit A. 

APPLICANT INFORMATION 

1. Project Name

2. Project Description ________________________________________________________________
_______________________________________________________________________________
________________________________________________________________________________

3. Type of application:
 Zone Change #1   Special Review Use Permit 
 Zone Change #2 – Use Designation Plan   Conditional Use Permit 
 Zone Change #2 – Final Development Plan   Temporary Use Permit 
 Commercial Development Plan   Change of Use of Property 
 Commercial Development Modification   Subdivision Preliminary Plan 
 Expansion of an existing Business or Industrial Use  Minor Subdivision 

3. The subject property is located at:

Address and or General Location (If general location only is used, it will be required that a legal 
description of the subject property be attached Marked as Exhibit 3.1)  An exhibit is attached. 

4. Fire protection will be provided in what manner and with what resources?

Red�Creek�Quarry�formerly�Ranch�Land�Rock�Pit�#1�CUP�02-3

Red�Creek�Quarry�(RCQ)�will�the�be�limestone�source�for�the�cement�plant�whens�Bear�Creek
Quarry�is�mined�out.�

X

X

Fire�extinguishers�will�be�available�as�required�by�MSHA.��Holcim�has�a�water�truck�with�a�water
canon�available�in�the�event�of�fire�emergency.

Sections�24�and�25�T68W�of�6th�P.M.�in�Fremont�County,�Colorado
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