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Mockingbird Hill Site Specific Plans 

Some Mapping Contains Critical Energy Infrastructure Information -  Filed Separately
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DETAIL 1
INTERMEDIATE FILL KEY

DETAIL 2
SUBSURFACE DRAIN

DETAIL 3
FILL FOUNDATION KEY

DETAIL 4
COMPACTION KEY

DETAIL 6
TYPICAL SAWCUT AND PAVEMENT JOINT

DETAIL 7
GRAVEL PAD DETAIL

DETAIL 8
ACCESS ROAD CROSS SECTION

DETAIL 9
PERMANENT ACCESS ROAD CROSS SECTIONDETAIL 5

CAST IRON MANHOLE COVER DETAIL
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DETAIL 10
CHAINLINK FENCE DETAIL

DETAIL 11A
DOUBLE VEHICLE GATE DETAIL

PRE-CAST 

SECTION THROUGH FOOTER

DETAIL 13
STORM SEWER MANHOLE DETAIL

DETAIL A

DETAIL B

DETAIL C

DETAIL 12
GUIDERAIL

DETAIL 11B
FENCE GROUNDING
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TYPE 2 PRE-DRILLED HOLE

TYPE 1 CAST-IN-PLACE

DETAIL 14
INLET DETAIL

DETAIL 17
PLASTIC INLET/MANHOLE STEP DETAIL

DETAIL 15
GRADING AT STORM INLETS

SECTION

ELEVATION

DETAIL 16
CONCRETE ANCHOR
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TABLE 1: MINIMUM TRENCH WIDTHS

TABLE 2: BACKFILL MATERIAL AND
COMPACTION REQUIREMENTS

DETAIL 18
TYPICAL HDPE STORM SEWER TRENCH

DETAIL 19
TYPICAL REINFORCED CONCRETE STORM SEWER

DETAIL 20
END SECTIONS
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DETAIL 22
CONCRETE ANTI-SEEP COLLAR

DETAIL 21
DRY DETENTION BASIN 1

TYPE G INLET/RISER DETAIL

Elevation Area Volume
(FT) (SF) (CF) (ACRE-FT)

910 2738 0 0.000

911 3279 3009 0.069

912 3796 6546 0.150

913 4346 10616 0.244

914 4920 15249 0.350

915 5521 20469 0.470

916 6149 26304 0.604

917 6806 32781 0.753

918 7491 39930 0.917

919 8205 47778 1.097

920 8950 56355 1.294
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GENERAL EROSION AND SEDIMENTATION CONTROL PLAN NOTES TEMPORARY CONTROL MEASURES (CONTINUED)

”

”
”

“ ”

“ ”

TEMPORARY CONTROL MEASURES
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PERMANENT CONTROL MEASURES

TEMPORARY SEEDING

KIND OF SEED

PLANTING

DATES

APPLICATION

RATE LBS/ACRE

ANNUAL

RYEGRASS

2/16-5/15

8/1-11/1

40

FIELD

BROMEGRASS

3/1-6/15

8/1-9/5

40

SPRING OATS 3/1-6/15 100

WINTER RYE 8/15-2/28 170

WINTER WHEAT 8/15-2/28 180

JAPANESE

MILLET

5/15-8/15 30

REDTOP 3/1-6/15 10

ANNUAL

RYEGRASS

AND SPRING

OATS

3/1-6/15

30

70

GERMAN/FOXT

AIL MILLET

5/1-8/1 40

HAIRY VETCH 8/15-4/1 60

PERMANENT SEEDING

SPECIES

PLANTING

DATES

APPLICATION

RATE LBS/ACRE

SWITCHGRASS

3/1-6/5

8/15-9/15

15

PERENNIAL

RYEGRASS

3/1-6/5

8/15-9/15

20

REDTOP 3/1-6/15 5

BIRDSFOOT

TREFOIL

3/1-6/5

8/15-9/15

15

JAPANESE

MILLET

06/16-08/14 15

WINTER RYE 09/16-08/28 85

MAINTENANCE SCHEDULECONSTRUCTION SEQUENCE
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DETAIL  3
BELTED SILT RETENTION FENCE

COMPOST FILTER  SOCK AT OVERLAP
TOP VIEW

CROSS SECTION VIEW

COMPOST FILTER SOCK SIZING TABLE

FOR INFO ON WV
STORMWATER PERMIT

TO COMMENT ON SEDIMENT CONTROL PLAN

CALL: 800-654-5227
OR

DEP.PLAN@WV.GOV

DEP 601 57TH STREET SE, CHARLESTON WV 25304

APPLICATION DATE:        /      /____

ATLANTIC COAST PIPELINE, LLC
MOCKINGBIRD HILL COMPRESSOR

STATION
Contact: ___ - ___ - ____

DETAIL  1
ROCK CONSTRUCTION ENTRANCE/EXIT

DETAIL  2
WV STORMWATER PERMIT SIGN

DETAIL  4
SUPER SILT FENCE

DETAIL  5
COMPOST FILTER SOCK
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DETAIL  9
EROSION CONTROL BLANKET STAPLE PATTERN

DETAIL  8
EROSION CONTROL BLANKET

CONCRETE

WASHOUT

SECTION A-A'

CONCRETE WASHOUT SIGN
DETAIL (OR EQUIVALENT)

DETAIL  6
SLOPE INTERRUPTION DEVICE

DETAIL  6A
COFFER DAM AND PUMP BYPASS

DETAIL  7
TEMPORARY CONCRETE WASHOUT FACILITY
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TEMPORARY BERM

GRADING

B

A
A

B

C C

SECTION A-A

SECTION C-C

PLAN VIEW

SECTION B-B

DETAIL  12
PERIMETER BERM

DETAIL  14
RIPRAP APRON AND CULVERT 

PLAN VIEW

DETAIL  10
GEOTEXTILE FILTER BAG
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INSTALLATION DETAIL

PLAN VIEW

ELEVATION VIEW

.

DETAIL  11
INLET PROTECTION
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DETAIL  16
TEMPORARY/PERMANENT CHANNELS
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DETAIL  17
RIPRAP CHANNEL

DETAIL  18
COMPOST FILTER SOCK SEDIMENT TRAP

.

(DOWNSTREAM VIEW)

ELEVATION B

DETAIL  15
ROCK CHECK DAM

DETAIL  19
ROCK FILL UNDERDRAIN

DETAIL  20
FILL WITH ROCK FILL UNDERDRAIN



NOAA Atlas 14, Volume 2, Version 3 
Location name: Pine Grove, West Virginia, US* 

Latitude: 39.5518°, Longitude: -80.6633° 
Elevation: 931 ft* 
* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.335

(0.303-0.374)
0.402

(0.363-0.449)
0.482

(0.435-0.537)
0.544

(0.489-0.605)
0.622

(0.558-0.691)
0.681

(0.608-0.755)
0.738

(0.657-0.817)
0.796

(0.705-0.880)
0.872

(0.768-0.964)
0.929

(0.814-1.03)

10-min
0.521

(0.470-0.582)
0.627

(0.567-0.701)
0.748

(0.676-0.834)
0.839

(0.755-0.934)
0.951

(0.853-1.06)
1.03

(0.922-1.15)
1.11

(0.989-1.23)
1.19

(1.05-1.31)
1.28

(1.13-1.42)
1.35

(1.18-1.50)

15-min
0.639

(0.576-0.713)
0.767

(0.693-0.857)
0.919

(0.830-1.02)
1.03

(0.929-1.15)
1.17

(1.05-1.31)
1.28

(1.14-1.42)
1.38

(1.23-1.53)
1.48

(1.31-1.63)
1.60

(1.41-1.77)
1.69

(1.48-1.87)

30-min
0.845

(0.762-0.943)
1.03

(0.927-1.15)
1.26

(1.14-1.40)
1.43

(1.29-1.60)
1.66

(1.49-1.84)
1.83

(1.63-2.03)
1.99

(1.77-2.21)
2.16

(1.91-2.39)
2.37

(2.09-2.62)
2.53

(2.22-2.80)

60-min
1.03

(0.931-1.15)
1.26

(1.14-1.41)
1.58

(1.43-1.76)
1.82

(1.64-2.03)
2.15

(1.93-2.39)
2.41

(2.15-2.67)
2.66

(2.37-2.95)
2.93

(2.59-3.24)
3.28

(2.89-3.63)
3.56

(3.12-3.94)

2-hr
1.20

(1.07-1.34)
1.45

(1.30-1.63)
1.82

(1.63-2.04)
2.11

(1.88-2.36)
2.50

(2.22-2.79)
2.81

(2.48-3.13)
3.13

(2.76-3.48)
3.45

(3.03-3.84)
3.90

(3.40-4.33)
4.26

(3.69-4.72)

3-hr
1.28

(1.15-1.43)
1.55

(1.40-1.74)
1.95

(1.75-2.17)
2.25

(2.01-2.51)
2.68

(2.38-2.98)
3.01

(2.67-3.35)
3.37

(2.97-3.73)
3.74

(3.28-4.13)
4.25

(3.69-4.68)
4.66

(4.03-5.14)

6-hr
1.54

(1.39-1.72)
1.86

(1.68-2.07)
2.30

(2.08-2.56)
2.67

(2.40-2.96)
3.17

(2.85-3.51)
3.59

(3.20-3.96)
4.02

(3.57-4.42)
4.48

(3.95-4.91)
5.12

(4.47-5.61)
5.65

(4.89-6.18)

12-hr
1.85

(1.68-2.04)
2.21

(2.02-2.45)
2.72

(2.47-3.00)
3.13

(2.84-3.45)
3.73

(3.36-4.09)
4.21

(3.78-4.62)
4.73

(4.22-5.17)
5.29

(4.68-5.76)
6.07

(5.32-6.61)
6.72

(5.83-7.31)

24-hr
2.17

(2.02-2.34)
2.58

(2.40-2.79)
3.13

(2.91-3.37)
3.57

(3.32-3.85)
4.20

(3.89-4.52)
4.71

(4.35-5.05)
5.24

(4.82-5.62)
5.79

(5.31-6.21)
6.56

(5.98-7.02)
7.18

(6.50-7.67)

2-day
2.54

(2.36-2.73)
3.01

(2.80-3.24)
3.61

(3.35-3.88)
4.10

(3.80-4.39)
4.77

(4.41-5.11)
5.30

(4.88-5.67)
5.85

(5.38-6.25)
6.42

(5.88-6.85)
7.20

(6.55-7.67)
7.80

(7.07-8.32)

3-day
2.73

(2.55-2.94)
3.24

(3.02-3.48)
3.86

(3.60-4.15)
4.36

(4.06-4.68)
5.05

(4.68-5.40)
5.58

(5.17-5.97)
6.13

(5.66-6.56)
6.69

(6.16-7.15)
7.45

(6.82-7.95)
8.03

(7.32-8.58)

4-day
2.93

(2.74-3.14)
3.46

(3.24-3.72)
4.12

(3.85-4.42)
4.63

(4.32-4.96)
5.33

(4.96-5.70)
5.87

(5.46-6.28)
6.42

(5.95-6.86)
6.97

(6.44-7.44)
7.70

(7.08-8.23)
8.26

(7.57-8.84)

7-day
3.59

(3.37-3.84)
4.24

(3.98-4.53)
4.97

(4.67-5.31)
5.54

(5.20-5.92)
6.29

(5.88-6.71)
6.86

(6.41-7.32)
7.42

(6.91-7.91)
7.97

(7.41-8.50)
8.69

(8.05-9.27)
9.23

(8.52-9.86)

10-day
4.17

(3.91-4.44)
4.90

(4.60-5.23)
5.70

(5.35-6.07)
6.30

(5.90-6.72)
7.09

(6.63-7.55)
7.68

(7.17-8.17)
8.25

(7.69-8.77)
8.80

(8.19-9.36)
9.51

(8.83-10.1)
10.0

(9.29-10.7)

20-day
5.92

(5.61-6.27)
6.94

(6.57-7.35)
7.94

(7.52-8.42)
8.70

(8.23-9.21)
9.65

(9.12-10.2)
10.4

(9.77-11.0)
11.0

(10.4-11.7)
11.6

(11.0-12.3)
12.4

(11.7-13.1)
13.0

(12.2-13.7)

30-day
7.54

(7.17-7.92)
8.80

(8.38-9.26)
9.97

(9.49-10.5)
10.8

(10.3-11.4)
11.9

(11.3-12.5)
12.7

(12.1-13.3)
13.4

(12.7-14.1)
14.1

(13.3-14.8)
14.9

(14.1-15.7)
15.5

(14.6-16.3)

45-day
9.73

(9.26-10.2)
11.3

(10.8-11.9)
12.7

(12.1-13.3)
13.7

(13.0-14.3)
14.9

(14.2-15.6)
15.8

(15.0-16.6)
16.6

(15.8-17.4)
17.3

(16.4-18.2)
18.2

(17.2-19.1)
18.8

(17.8-19.7)

60-day
11.8

(11.3-12.4)
13.7

(13.1-14.4)
15.3

(14.6-15.9)
16.4

(15.7-17.1)
17.7

(16.9-18.5)
18.7

(17.8-19.5)
19.6

(18.6-20.4)
20.3

(19.4-21.3)
21.2

(20.2-22.2)
21.9

(20.8-22.9)

1 Precipitation 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 probability that precipitation 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%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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Maps & aerials

Small scale terrain

Map data ©2016 GoogleReport a map error50 km 
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Large scale terrain

Large scale map

Large scale aerial
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US Department of Commerce
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National Weather Service
National Water Center
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Silver Spring, MD 20910

Map data ©2016 GoogleReport a map error2 km 

Map data ©2016 GoogleReport a map error2 km 

Imagery ©2016 TerraMetricsReport a map error2 km 
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Pre-Development Post-Development

DA-1A

Drainage Area 1A

 (Undetained)

DA-1B

Drainage Area 1B

 (Detained)

DA1

Drainage Area 1

1R

Reach 1

1P

Dry Detention Pond 1

1L

POI-1

Routing Diagram for 161-104-HYD
Prepared by Civil and Environmental Consultants, Inc.,  Printed 3/23/2017

HydroCAD® 10.00  s/n 07863  © 2013 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type II 24-hr  2-Year Rainfall=2.58"161-104-HYD
  Printed  3/23/2017Prepared by Civil and Environmental Consultants, Inc.

Page 2HydroCAD® 10.00  s/n 07863  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-1A: Drainage Area 1A (Undetained)

Runoff = 23.00 cfs @ 12.08 hrs,  Volume= 1.771 af,  Depth= 0.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-Year Rainfall=2.58"

Area (ac) CN Description

0.790 30 Meadow, non-grazed, HSG A
4.780 30 Woods, Good, HSG A

17.480 71 Meadow, non-grazed, HSG C
22.160 70 Woods, Good, HSG C

3.810 89 Gravel roads, HSG C
1.180 98 Paved parking, HSG C

50.200 68 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 100 0.2800 0.44 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

2.8 500 0.3500 2.96 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.5 958 0.2400 10.41 15.62 Trap/Vee/Rect Channel Flow, C-D
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

2.1 924 0.1000 7.30 18.25 Trap/Vee/Rect Channel Flow, D-E
Bot.W=4.00'  D=0.50'  Z= 2.0 '/'  Top.W=6.00'
n= 0.035  Earth, dense weeds

2.8 1,103 0.0800 6.68 20.03 Trap/Vee/Rect Channel Flow, E-POI
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'
n= 0.035  Earth, dense weeds

13.0 3,585 Total
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Subcatchment DA-1A: Drainage Area 1A (Undetained)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-Year Rainfall=2.58"

Runoff Area=50.200 ac

Runoff Volume=1.771 af

Runoff Depth=0.42"

Flow Length=3,585'

Tc=13.0 min

CN=68

23.00 cfs
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Summary for Subcatchment DA-1B: Drainage Area 1B (Detained)

Runoff = 10.42 cfs @ 12.01 hrs,  Volume= 0.556 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-Year Rainfall=2.58"

Area (ac) CN Description

1.070 71 Meadow, non-grazed, HSG C
0.100 70 Woods, Good, HSG C
2.490 89 Gravel roads, HSG C

* 1.180 98 Impervious

4.840 87 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.3 100 0.0400 0.20 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

0.5 65 0.0800 1.98 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

0.2 22 0.1300 1.80 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.4 80 0.2800 3.70 Shallow Concentrated Flow, D-E
Short Grass Pasture   Kv= 7.0 fps

0.1 32 0.0900 4.69 2.35 Trap/Vee/Rect Channel Flow, E-F
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

0.1 28 0.2100 7.17 3.58 Trap/Vee/Rect Channel Flow, F-G
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

0.0 20 0.5000 11.06 5.53 Trap/Vee/Rect Channel Flow, G-H
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

9.6 347 Total
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Subcatchment DA-1B: Drainage Area 1B (Detained)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-Year Rainfall=2.58"

Runoff Area=4.840 ac

Runoff Volume=0.556 af

Runoff Depth=1.38"

Flow Length=347'

Tc=9.6 min

CN=87

10.42 cfs
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Summary for Subcatchment DA1: Drainage Area 1

Runoff = 22.21 cfs @ 12.08 hrs,  Volume= 1.789 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-Year Rainfall=2.58"

Area (ac) CN Description

0.790 30 Meadow, non-grazed, HSG A
18.740 71 Meadow, non-grazed, HSG C

4.780 30 Woods, Good, HSG A
29.170 70 Woods, Good, HSG C

* 0.260 98 Impervious
1.300 89 Gravel roads, HSG C

55.040 67 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 100 0.2800 0.44 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

2.8 500 0.3500 2.96 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.5 958 0.2400 10.41 15.62 Trap/Vee/Rect Channel Flow, C-D
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

2.1 924 0.1000 7.30 18.25 Trap/Vee/Rect Channel Flow, D-E
Bot.W=4.00'  D=0.50'  Z= 2.0 '/'  Top.W=6.00'
n= 0.035  Earth, dense weeds

2.8 1,103 0.0800 6.68 20.03 Trap/Vee/Rect Channel Flow, E-POI
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'
n= 0.035  Earth, dense weeds

13.0 3,585 Total
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Subcatchment DA1: Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-Year Rainfall=2.58"

Runoff Area=55.040 ac

Runoff Volume=1.789 af

Runoff Depth=0.39"

Flow Length=3,585'

Tc=13.0 min

CN=67

22.21 cfs
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Summary for Reach 1R: Reach 1

Inflow Area = 4.840 ac,  Inflow Depth = 1.38"    for  2-Year event
Inflow = 1.52 cfs @ 12.36 hrs,  Volume= 0.556 af
Outflow = 1.51 cfs @ 12.51 hrs,  Volume= 0.556 af,  Atten= 0%,  Lag= 8.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.73 fps,  Min. Travel Time= 8.1 min
Avg. Velocity = 0.64 fps,  Avg. Travel Time= 34.3 min

Peak Storage= 733 cf @ 12.51 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 0.50'  Flow Area= 3.0 sf,  Capacity= 21.00 cfs

5.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 7.00'
Length= 1,325.0'   Slope= 0.0879 '/'
Inlet Invert= 861.10',  Outlet Invert= 744.60'

‡

Reach 1R: Reach 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=4.840 ac

Avg. Flow Depth=0.11'

Max Vel=2.73 fps

n=0.035

L=1,325.0'

S=0.0879 '/'

Capacity=21.00 cfs

1.52 cfs
1.51 cfs
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Summary for Pond 1P: Dry Detention Pond 1

Inflow Area = 4.840 ac,  Inflow Depth = 1.38"    for  2-Year event
Inflow = 10.42 cfs @ 12.01 hrs,  Volume= 0.556 af
Outflow = 1.52 cfs @ 12.36 hrs,  Volume= 0.556 af,  Atten= 85%,  Lag= 21.0 min
Primary = 1.52 cfs @ 12.36 hrs,  Volume= 0.556 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 912.83' @ 12.36 hrs   Surf.Area= 4,251 sf   Storage= 9,878 cf

Plug-Flow detention time= 83.1 min calculated for 0.556 af (100% of inflow)
Center-of-Mass det. time= 82.7 min ( 911.2 - 828.5 )

Volume Invert Avail.Storage Storage Description

#1 910.00' 39,932 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 2,738 0 0
911.00 3,279 3,009 3,009
912.00 3,796 3,538 6,546
913.00 4,346 4,071 10,617
914.00 4,920 4,633 15,250
915.00 5,521 5,221 20,471
916.00 6,149 5,835 26,306
917.00 6,806 6,478 32,783
918.00 7,491 7,149 39,932

Device Routing     Invert Outlet Devices

#1 Primary 861.20' 15.0"  Round Culvert   
L= 11.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 861.20' / 861.10'   S= 0.0091 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 905.70' 15.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 905.70' / 868.00'   S= 0.3278 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 908.90' 15.0"  Round Culvert   
L= 61.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 908.90' / 908.29'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#4 Device 3 910.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 3 913.00' 18.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 3 916.00' 24.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=1.52 cfs @ 12.36 hrs  HW=912.83'  TW=861.21'   (Dynamic Tailwater)
1=Culvert  (Passes 1.52 cfs of 42.20 cfs potential flow)

2=Culvert  (Passes 1.52 cfs of 15.07 cfs potential flow)
3=Culvert  (Passes 1.52 cfs of 10.74 cfs potential flow)

4=Orifice/Grate  (Orifice Controls 1.52 cfs @ 7.73 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)
6=Orifice/Grate  ( Controls 0.00 cfs)

Pond 1P: Dry Detention Pond 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.840 ac

Peak Elev=912.83'

Storage=9,878 cf

10.42 cfs

1.52 cfs
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Summary for Link 1L: POI-1

Inflow Area = 55.040 ac,  Inflow Depth = 0.51"    for  2-Year event
Inflow = 24.09 cfs @ 12.08 hrs,  Volume= 2.326 af
Primary = 24.09 cfs @ 12.08 hrs,  Volume= 2.326 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: POI-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=55.040 ac
24.09 cfs

24.09 cfs
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Summary for Subcatchment DA-1A: Drainage Area 1A (Undetained)

Runoff = 61.08 cfs @ 12.06 hrs,  Volume= 3.942 af,  Depth= 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-Year Rainfall=3.57"

Area (ac) CN Description

0.790 30 Meadow, non-grazed, HSG A
4.780 30 Woods, Good, HSG A

17.480 71 Meadow, non-grazed, HSG C
22.160 70 Woods, Good, HSG C

3.810 89 Gravel roads, HSG C
1.180 98 Paved parking, HSG C

50.200 68 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 100 0.2800 0.44 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

2.8 500 0.3500 2.96 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.5 958 0.2400 10.41 15.62 Trap/Vee/Rect Channel Flow, C-D
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

2.1 924 0.1000 7.30 18.25 Trap/Vee/Rect Channel Flow, D-E
Bot.W=4.00'  D=0.50'  Z= 2.0 '/'  Top.W=6.00'
n= 0.035  Earth, dense weeds

2.8 1,103 0.0800 6.68 20.03 Trap/Vee/Rect Channel Flow, E-POI
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'
n= 0.035  Earth, dense weeds

13.0 3,585 Total
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Subcatchment DA-1A: Drainage Area 1A (Undetained)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-Year Rainfall=3.57"

Runoff Area=50.200 ac

Runoff Volume=3.942 af

Runoff Depth=0.94"

Flow Length=3,585'

Tc=13.0 min

CN=68

61.08 cfs
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Summary for Subcatchment DA-1B: Drainage Area 1B (Detained)

Runoff = 16.74 cfs @ 12.01 hrs,  Volume= 0.906 af,  Depth= 2.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-Year Rainfall=3.57"

Area (ac) CN Description

1.070 71 Meadow, non-grazed, HSG C
0.100 70 Woods, Good, HSG C
2.490 89 Gravel roads, HSG C

* 1.180 98 Impervious

4.840 87 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.3 100 0.0400 0.20 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

0.5 65 0.0800 1.98 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

0.2 22 0.1300 1.80 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.4 80 0.2800 3.70 Shallow Concentrated Flow, D-E
Short Grass Pasture   Kv= 7.0 fps

0.1 32 0.0900 4.69 2.35 Trap/Vee/Rect Channel Flow, E-F
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

0.1 28 0.2100 7.17 3.58 Trap/Vee/Rect Channel Flow, F-G
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

0.0 20 0.5000 11.06 5.53 Trap/Vee/Rect Channel Flow, G-H
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

9.6 347 Total
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Subcatchment DA-1B: Drainage Area 1B (Detained)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-Year Rainfall=3.57"

Runoff Area=4.840 ac

Runoff Volume=0.906 af

Runoff Depth=2.25"

Flow Length=347'

Tc=9.6 min

CN=87

16.74 cfs
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Summary for Subcatchment DA1: Drainage Area 1

Runoff = 62.34 cfs @ 12.06 hrs,  Volume= 4.081 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-Year Rainfall=3.57"

Area (ac) CN Description

0.790 30 Meadow, non-grazed, HSG A
18.740 71 Meadow, non-grazed, HSG C

4.780 30 Woods, Good, HSG A
29.170 70 Woods, Good, HSG C

* 0.260 98 Impervious
1.300 89 Gravel roads, HSG C

55.040 67 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 100 0.2800 0.44 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

2.8 500 0.3500 2.96 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.5 958 0.2400 10.41 15.62 Trap/Vee/Rect Channel Flow, C-D
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

2.1 924 0.1000 7.30 18.25 Trap/Vee/Rect Channel Flow, D-E
Bot.W=4.00'  D=0.50'  Z= 2.0 '/'  Top.W=6.00'
n= 0.035  Earth, dense weeds

2.8 1,103 0.0800 6.68 20.03 Trap/Vee/Rect Channel Flow, E-POI
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'
n= 0.035  Earth, dense weeds

13.0 3,585 Total
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Subcatchment DA1: Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-Year Rainfall=3.57"

Runoff Area=55.040 ac

Runoff Volume=4.081 af

Runoff Depth=0.89"

Flow Length=3,585'

Tc=13.0 min

CN=67

62.34 cfs
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Summary for Reach 1R: Reach 1

Inflow Area = 4.840 ac,  Inflow Depth = 2.24"    for  10-Year event
Inflow = 3.61 cfs @ 12.24 hrs,  Volume= 0.905 af
Outflow = 3.55 cfs @ 12.34 hrs,  Volume= 0.905 af,  Atten= 2%,  Lag= 6.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.76 fps,  Min. Travel Time= 5.9 min
Avg. Velocity = 0.72 fps,  Avg. Travel Time= 30.6 min

Peak Storage= 1,251 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 0.50'  Flow Area= 3.0 sf,  Capacity= 21.00 cfs

5.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 7.00'
Length= 1,325.0'   Slope= 0.0879 '/'
Inlet Invert= 861.10',  Outlet Invert= 744.60'

‡

Reach 1R: Reach 1

Inflow
Outflow

Hydrograph
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Inflow Area=4.840 ac

Avg. Flow Depth=0.18'

Max Vel=3.76 fps

n=0.035

L=1,325.0'

S=0.0879 '/'

Capacity=21.00 cfs

3.61 cfs
3.55 cfs
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Summary for Pond 1P: Dry Detention Pond 1

Inflow Area = 4.840 ac,  Inflow Depth = 2.25"    for  10-Year event
Inflow = 16.74 cfs @ 12.01 hrs,  Volume= 0.906 af
Outflow = 3.61 cfs @ 12.24 hrs,  Volume= 0.905 af,  Atten= 78%,  Lag= 13.5 min
Primary = 3.61 cfs @ 12.24 hrs,  Volume= 0.905 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 914.08' @ 12.24 hrs   Surf.Area= 4,967 sf   Storage= 15,634 cf

Plug-Flow detention time= 78.6 min calculated for 0.905 af (100% of inflow)
Center-of-Mass det. time= 78.7 min ( 893.3 - 814.6 )

Volume Invert Avail.Storage Storage Description

#1 910.00' 39,932 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 2,738 0 0
911.00 3,279 3,009 3,009
912.00 3,796 3,538 6,546
913.00 4,346 4,071 10,617
914.00 4,920 4,633 15,250
915.00 5,521 5,221 20,471
916.00 6,149 5,835 26,306
917.00 6,806 6,478 32,783
918.00 7,491 7,149 39,932

Device Routing     Invert Outlet Devices

#1 Primary 861.20' 15.0"  Round Culvert   
L= 11.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 861.20' / 861.10'   S= 0.0091 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 905.70' 15.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 905.70' / 868.00'   S= 0.3278 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 908.90' 15.0"  Round Culvert   
L= 61.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 908.90' / 908.29'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#4 Device 3 910.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 3 913.00' 18.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 3 916.00' 24.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=3.61 cfs @ 12.24 hrs  HW=914.08'  TW=861.27'   (Dynamic Tailwater)
1=Culvert  (Passes 3.61 cfs of 42.71 cfs potential flow)

2=Culvert  (Passes 3.61 cfs of 16.45 cfs potential flow)
3=Culvert  (Passes 3.61 cfs of 12.61 cfs potential flow)

4=Orifice/Grate  (Orifice Controls 1.85 cfs @ 9.42 fps)
5=Orifice/Grate  (Orifice Controls 1.76 cfs @ 4.70 fps)
6=Orifice/Grate  ( Controls 0.00 cfs)

Pond 1P: Dry Detention Pond 1
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Inflow Area=4.840 ac

Peak Elev=914.08'

Storage=15,634 cf

16.74 cfs

3.61 cfs
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Summary for Link 1L: POI-1

Inflow Area = 55.040 ac,  Inflow Depth = 1.06"    for  10-Year event
Inflow = 62.85 cfs @ 12.06 hrs,  Volume= 4.847 af
Primary = 62.85 cfs @ 12.06 hrs,  Volume= 4.847 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: POI-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=55.040 ac
62.85 cfs

62.85 cfs
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Summary for Subcatchment DA-1A: Drainage Area 1A (Undetained)

Runoff = 89.60 cfs @ 12.06 hrs,  Volume= 5.578 af,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-Year Rainfall=4.20"

Area (ac) CN Description

0.790 30 Meadow, non-grazed, HSG A
4.780 30 Woods, Good, HSG A

17.480 71 Meadow, non-grazed, HSG C
22.160 70 Woods, Good, HSG C

3.810 89 Gravel roads, HSG C
1.180 98 Paved parking, HSG C

50.200 68 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 100 0.2800 0.44 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

2.8 500 0.3500 2.96 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.5 958 0.2400 10.41 15.62 Trap/Vee/Rect Channel Flow, C-D
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

2.1 924 0.1000 7.30 18.25 Trap/Vee/Rect Channel Flow, D-E
Bot.W=4.00'  D=0.50'  Z= 2.0 '/'  Top.W=6.00'
n= 0.035  Earth, dense weeds

2.8 1,103 0.0800 6.68 20.03 Trap/Vee/Rect Channel Flow, E-POI
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'
n= 0.035  Earth, dense weeds

13.0 3,585 Total
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Subcatchment DA-1A: Drainage Area 1A (Undetained)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-Year Rainfall=4.20"

Runoff Area=50.200 ac

Runoff Volume=5.578 af

Runoff Depth=1.33"

Flow Length=3,585'

Tc=13.0 min

CN=68

89.60 cfs
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Summary for Subcatchment DA-1B: Drainage Area 1B (Detained)

Runoff = 20.84 cfs @ 12.01 hrs,  Volume= 1.138 af,  Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-Year Rainfall=4.20"

Area (ac) CN Description

1.070 71 Meadow, non-grazed, HSG C
0.100 70 Woods, Good, HSG C
2.490 89 Gravel roads, HSG C

* 1.180 98 Impervious

4.840 87 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.3 100 0.0400 0.20 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

0.5 65 0.0800 1.98 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

0.2 22 0.1300 1.80 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.4 80 0.2800 3.70 Shallow Concentrated Flow, D-E
Short Grass Pasture   Kv= 7.0 fps

0.1 32 0.0900 4.69 2.35 Trap/Vee/Rect Channel Flow, E-F
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

0.1 28 0.2100 7.17 3.58 Trap/Vee/Rect Channel Flow, F-G
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

0.0 20 0.5000 11.06 5.53 Trap/Vee/Rect Channel Flow, G-H
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

9.6 347 Total
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Subcatchment DA-1B: Drainage Area 1B (Detained)

Runoff

Hydrograph
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Type II 24-hr

25-Year Rainfall=4.20"

Runoff Area=4.840 ac

Runoff Volume=1.138 af

Runoff Depth=2.82"

Flow Length=347'

Tc=9.6 min

CN=87

20.84 cfs
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Summary for Subcatchment DA1: Drainage Area 1

Runoff = 92.79 cfs @ 12.06 hrs,  Volume= 5.824 af,  Depth= 1.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-Year Rainfall=4.20"

Area (ac) CN Description

0.790 30 Meadow, non-grazed, HSG A
18.740 71 Meadow, non-grazed, HSG C

4.780 30 Woods, Good, HSG A
29.170 70 Woods, Good, HSG C

* 0.260 98 Impervious
1.300 89 Gravel roads, HSG C

55.040 67 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 100 0.2800 0.44 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

2.8 500 0.3500 2.96 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.5 958 0.2400 10.41 15.62 Trap/Vee/Rect Channel Flow, C-D
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

2.1 924 0.1000 7.30 18.25 Trap/Vee/Rect Channel Flow, D-E
Bot.W=4.00'  D=0.50'  Z= 2.0 '/'  Top.W=6.00'
n= 0.035  Earth, dense weeds

2.8 1,103 0.0800 6.68 20.03 Trap/Vee/Rect Channel Flow, E-POI
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'
n= 0.035  Earth, dense weeds

13.0 3,585 Total



Type II 24-hr  25-Year Rainfall=4.20"161-104-HYD
  Printed  3/23/2017Prepared by Civil and Environmental Consultants, Inc.

Page 27HydroCAD® 10.00  s/n 07863  © 2013 HydroCAD Software Solutions LLC

Subcatchment DA1: Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-Year Rainfall=4.20"

Runoff Area=55.040 ac

Runoff Volume=5.824 af

Runoff Depth=1.27"

Flow Length=3,585'

Tc=13.0 min

CN=67

92.79 cfs
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Summary for Reach 1R: Reach 1

Inflow Area = 4.840 ac,  Inflow Depth = 2.82"    for  25-Year event
Inflow = 4.41 cfs @ 12.24 hrs,  Volume= 1.137 af
Outflow = 4.36 cfs @ 12.34 hrs,  Volume= 1.137 af,  Atten= 1%,  Lag= 6.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.05 fps,  Min. Travel Time= 5.4 min
Avg. Velocity = 0.76 fps,  Avg. Travel Time= 28.9 min

Peak Storage= 1,426 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 0.50'  Flow Area= 3.0 sf,  Capacity= 21.00 cfs

5.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 7.00'
Length= 1,325.0'   Slope= 0.0879 '/'
Inlet Invert= 861.10',  Outlet Invert= 744.60'

‡

Reach 1R: Reach 1
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Inflow Area=4.840 ac

Avg. Flow Depth=0.20'

Max Vel=4.05 fps

n=0.035

L=1,325.0'

S=0.0879 '/'

Capacity=21.00 cfs

4.41 cfs
4.36 cfs
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Summary for Pond 1P: Dry Detention Pond 1

Inflow Area = 4.840 ac,  Inflow Depth = 2.82"    for  25-Year event
Inflow = 20.84 cfs @ 12.01 hrs,  Volume= 1.138 af
Outflow = 4.41 cfs @ 12.24 hrs,  Volume= 1.137 af,  Atten= 79%,  Lag= 13.6 min
Primary = 4.41 cfs @ 12.24 hrs,  Volume= 1.137 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 914.86' @ 12.24 hrs   Surf.Area= 5,438 sf   Storage= 19,710 cf

Plug-Flow detention time= 76.8 min calculated for 1.137 af (100% of inflow)
Center-of-Mass det. time= 76.9 min ( 885.0 - 808.1 )

Volume Invert Avail.Storage Storage Description

#1 910.00' 39,932 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 2,738 0 0
911.00 3,279 3,009 3,009
912.00 3,796 3,538 6,546
913.00 4,346 4,071 10,617
914.00 4,920 4,633 15,250
915.00 5,521 5,221 20,471
916.00 6,149 5,835 26,306
917.00 6,806 6,478 32,783
918.00 7,491 7,149 39,932

Device Routing     Invert Outlet Devices

#1 Primary 861.20' 15.0"  Round Culvert   
L= 11.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 861.20' / 861.10'   S= 0.0091 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 905.70' 15.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 905.70' / 868.00'   S= 0.3278 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 908.90' 15.0"  Round Culvert   
L= 61.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 908.90' / 908.29'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#4 Device 3 910.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 3 913.00' 18.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 3 916.00' 24.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=4.41 cfs @ 12.24 hrs  HW=914.86'  TW=861.30'   (Dynamic Tailwater)
1=Culvert  (Passes 4.41 cfs of 43.03 cfs potential flow)

2=Culvert  (Passes 4.41 cfs of 17.26 cfs potential flow)
3=Culvert  (Passes 4.41 cfs of 13.65 cfs potential flow)

4=Orifice/Grate  (Orifice Controls 2.03 cfs @ 10.34 fps)
5=Orifice/Grate  (Orifice Controls 2.38 cfs @ 6.34 fps)
6=Orifice/Grate  ( Controls 0.00 cfs)

Pond 1P: Dry Detention Pond 1
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Inflow Area=4.840 ac

Peak Elev=914.86'

Storage=19,710 cf

20.84 cfs

4.41 cfs
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Summary for Link 1L: POI-1

Inflow Area = 55.040 ac,  Inflow Depth = 1.46"    for  25-Year event
Inflow = 92.22 cfs @ 12.06 hrs,  Volume= 6.715 af
Primary = 92.22 cfs @ 12.06 hrs,  Volume= 6.715 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: POI-1

Inflow
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Hydrograph
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Inflow Area=55.040 ac
92.22 cfs

92.22 cfs



Type II 24-hr  100-Year Rainfall=5.24"161-104-HYD
  Printed  3/23/2017Prepared by Civil and Environmental Consultants, Inc.

Page 32HydroCAD® 10.00  s/n 07863  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-1A: Drainage Area 1A (Undetained)

Runoff = 141.39 cfs @ 12.06 hrs,  Volume= 8.585 af,  Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-Year Rainfall=5.24"

Area (ac) CN Description

0.790 30 Meadow, non-grazed, HSG A
4.780 30 Woods, Good, HSG A

17.480 71 Meadow, non-grazed, HSG C
22.160 70 Woods, Good, HSG C

3.810 89 Gravel roads, HSG C
1.180 98 Paved parking, HSG C

50.200 68 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 100 0.2800 0.44 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

2.8 500 0.3500 2.96 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.5 958 0.2400 10.41 15.62 Trap/Vee/Rect Channel Flow, C-D
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

2.1 924 0.1000 7.30 18.25 Trap/Vee/Rect Channel Flow, D-E
Bot.W=4.00'  D=0.50'  Z= 2.0 '/'  Top.W=6.00'
n= 0.035  Earth, dense weeds

2.8 1,103 0.0800 6.68 20.03 Trap/Vee/Rect Channel Flow, E-POI
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'
n= 0.035  Earth, dense weeds

13.0 3,585 Total
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Subcatchment DA-1A: Drainage Area 1A (Undetained)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-Year Rainfall=5.24"

Runoff Area=50.200 ac

Runoff Volume=8.585 af

Runoff Depth=2.05"

Flow Length=3,585'

Tc=13.0 min

CN=68

141.39 cfs
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Summary for Subcatchment DA-1B: Drainage Area 1B (Detained)

Runoff = 27.62 cfs @ 12.01 hrs,  Volume= 1.530 af,  Depth= 3.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-Year Rainfall=5.24"

Area (ac) CN Description

1.070 71 Meadow, non-grazed, HSG C
0.100 70 Woods, Good, HSG C
2.490 89 Gravel roads, HSG C

* 1.180 98 Impervious

4.840 87 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.3 100 0.0400 0.20 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

0.5 65 0.0800 1.98 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

0.2 22 0.1300 1.80 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.4 80 0.2800 3.70 Shallow Concentrated Flow, D-E
Short Grass Pasture   Kv= 7.0 fps

0.1 32 0.0900 4.69 2.35 Trap/Vee/Rect Channel Flow, E-F
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

0.1 28 0.2100 7.17 3.58 Trap/Vee/Rect Channel Flow, F-G
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

0.0 20 0.5000 11.06 5.53 Trap/Vee/Rect Channel Flow, G-H
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  Earth, dense weeds

9.6 347 Total
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Subcatchment DA-1B: Drainage Area 1B (Detained)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-Year Rainfall=5.24"

Runoff Area=4.840 ac

Runoff Volume=1.530 af

Runoff Depth=3.79"

Flow Length=347'

Tc=9.6 min

CN=87

27.62 cfs
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Summary for Subcatchment DA1: Drainage Area 1

Runoff = 148.43 cfs @ 12.06 hrs,  Volume= 9.045 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-Year Rainfall=5.24"

Area (ac) CN Description

0.790 30 Meadow, non-grazed, HSG A
18.740 71 Meadow, non-grazed, HSG C

4.780 30 Woods, Good, HSG A
29.170 70 Woods, Good, HSG C

* 0.260 98 Impervious
1.300 89 Gravel roads, HSG C

55.040 67 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 100 0.2800 0.44 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

2.8 500 0.3500 2.96 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.5 958 0.2400 10.41 15.62 Trap/Vee/Rect Channel Flow, C-D
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

2.1 924 0.1000 7.30 18.25 Trap/Vee/Rect Channel Flow, D-E
Bot.W=4.00'  D=0.50'  Z= 2.0 '/'  Top.W=6.00'
n= 0.035  Earth, dense weeds

2.8 1,103 0.0800 6.68 20.03 Trap/Vee/Rect Channel Flow, E-POI
Bot.W=5.00'  D=0.50'  Z= 2.0 '/'  Top.W=7.00'
n= 0.035  Earth, dense weeds

13.0 3,585 Total
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Subcatchment DA1: Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-Year Rainfall=5.24"

Runoff Area=55.040 ac

Runoff Volume=9.045 af

Runoff Depth=1.97"

Flow Length=3,585'

Tc=13.0 min

CN=67

148.43 cfs
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Summary for Reach 1R: Reach 1

Inflow Area = 4.840 ac,  Inflow Depth = 3.79"    for  100-Year event
Inflow = 6.23 cfs @ 12.22 hrs,  Volume= 1.530 af
Outflow = 5.94 cfs @ 12.27 hrs,  Volume= 1.530 af,  Atten= 5%,  Lag= 3.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.53 fps,  Min. Travel Time= 4.9 min
Avg. Velocity = 0.83 fps,  Avg. Travel Time= 26.6 min

Peak Storage= 1,737 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 0.50'  Flow Area= 3.0 sf,  Capacity= 21.00 cfs

5.00'  x  0.50'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 7.00'
Length= 1,325.0'   Slope= 0.0879 '/'
Inlet Invert= 861.10',  Outlet Invert= 744.60'

‡

Reach 1R: Reach 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=4.840 ac

Avg. Flow Depth=0.24'

Max Vel=4.53 fps

n=0.035

L=1,325.0'

S=0.0879 '/'

Capacity=21.00 cfs

6.23 cfs

5.94 cfs
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Summary for Pond 1P: Dry Detention Pond 1

Inflow Area = 4.840 ac,  Inflow Depth = 3.79"    for  100-Year event
Inflow = 27.62 cfs @ 12.01 hrs,  Volume= 1.530 af
Outflow = 6.23 cfs @ 12.22 hrs,  Volume= 1.530 af,  Atten= 77%,  Lag= 12.9 min
Primary = 6.23 cfs @ 12.22 hrs,  Volume= 1.530 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 916.08' @ 12.22 hrs   Surf.Area= 6,200 sf   Storage= 26,782 cf

Plug-Flow detention time= 76.9 min calculated for 1.530 af (100% of inflow)
Center-of-Mass det. time= 76.8 min ( 876.5 - 799.7 )

Volume Invert Avail.Storage Storage Description

#1 910.00' 39,932 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 2,738 0 0
911.00 3,279 3,009 3,009
912.00 3,796 3,538 6,546
913.00 4,346 4,071 10,617
914.00 4,920 4,633 15,250
915.00 5,521 5,221 20,471
916.00 6,149 5,835 26,306
917.00 6,806 6,478 32,783
918.00 7,491 7,149 39,932

Device Routing     Invert Outlet Devices

#1 Primary 861.20' 15.0"  Round Culvert   
L= 11.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 861.20' / 861.10'   S= 0.0091 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 905.70' 15.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 905.70' / 868.00'   S= 0.3278 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 908.90' 15.0"  Round Culvert   
L= 61.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 908.90' / 908.29'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#4 Device 3 910.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 3 913.00' 18.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 3 916.00' 24.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   



Type II 24-hr  100-Year Rainfall=5.24"161-104-HYD
  Printed  3/23/2017Prepared by Civil and Environmental Consultants, Inc.

Page 40HydroCAD® 10.00  s/n 07863  © 2013 HydroCAD Software Solutions LLC

Primary OutFlow  Max=6.22 cfs @ 12.22 hrs  HW=916.08'  TW=861.33'   (Dynamic Tailwater)
1=Culvert  (Passes 6.22 cfs of 43.52 cfs potential flow)

2=Culvert  (Passes 6.22 cfs of 18.45 cfs potential flow)
3=Culvert  (Passes 6.22 cfs of 15.12 cfs potential flow)

4=Orifice/Grate  (Orifice Controls 2.28 cfs @ 11.62 fps)
5=Orifice/Grate  (Orifice Controls 3.10 cfs @ 8.27 fps)
6=Orifice/Grate  (Weir Controls 0.84 cfs @ 0.91 fps)

Pond 1P: Dry Detention Pond 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.840 ac

Peak Elev=916.08'

Storage=26,782 cf

27.62 cfs

6.23 cfs
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Summary for Link 1L: POI-1

Inflow Area = 55.040 ac,  Inflow Depth = 2.21"    for  100-Year event
Inflow = 145.18 cfs @ 12.06 hrs,  Volume= 10.115 af
Primary = 145.18 cfs @ 12.06 hrs,  Volume= 10.115 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: POI-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=55.040 ac
145.18 cfs

145.18 cfs



DA1

Drainage Area 1

Routing Diagram for 161-104-HYD-TempCulvert
Prepared by Civil and Environmental Consultants, Inc.,  Printed 3/23/2017
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Subcat Reach Pond Link
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Summary for Subcatchment DA1: Drainage Area 1

Runoff = 3.97 cfs @ 12.00 hrs,  Volume= 0.214 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-Year Rainfall=2.58"

Area (ac) CN Description

0.050 30 Meadow, non-grazed, HSG A
1.950 71 Meadow, non-grazed, HSG C
2.630 70 Woods, Good, HSG C
0.200 89 Gravel roads, HSG C

4.830 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 100 0.3100 0.46 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

0.6 134 0.3300 4.02 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.1 366 0.3300 2.87 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.5 324 0.2600 9.90 9.90 Trap/Vee/Rect Channel Flow, D-E
Bot.W=1.00'  D=0.50'  Z= 2.0 '/'  Top.W=3.00'
n= 0.035  Earth, dense weeds

0.6 406 0.3100 11.83 17.75 Trap/Vee/Rect Channel Flow, E-F
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

7.4 1,330 Total
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Subcatchment DA1: Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-Year Rainfall=2.58"

Runoff Area=4.830 ac

Runoff Volume=0.214 af

Runoff Depth=0.53"

Flow Length=1,330'

Tc=7.4 min

CN=71

3.97 cfs
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Summary for Subcatchment DA1: Drainage Area 1

Runoff = 8.93 cfs @ 12.00 hrs,  Volume= 0.446 af,  Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-Year Rainfall=3.57"

Area (ac) CN Description

0.050 30 Meadow, non-grazed, HSG A
1.950 71 Meadow, non-grazed, HSG C
2.630 70 Woods, Good, HSG C
0.200 89 Gravel roads, HSG C

4.830 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 100 0.3100 0.46 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

0.6 134 0.3300 4.02 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.1 366 0.3300 2.87 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.5 324 0.2600 9.90 9.90 Trap/Vee/Rect Channel Flow, D-E
Bot.W=1.00'  D=0.50'  Z= 2.0 '/'  Top.W=3.00'
n= 0.035  Earth, dense weeds

0.6 406 0.3100 11.83 17.75 Trap/Vee/Rect Channel Flow, E-F
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

7.4 1,330 Total
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Subcatchment DA1: Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-Year Rainfall=3.57"

Runoff Area=4.830 ac

Runoff Volume=0.446 af

Runoff Depth=1.11"

Flow Length=1,330'

Tc=7.4 min

CN=71

8.93 cfs
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Summary for Subcatchment DA1: Drainage Area 1

Runoff = 12.51 cfs @ 11.99 hrs,  Volume= 0.617 af,  Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-Year Rainfall=4.20"

Area (ac) CN Description

0.050 30 Meadow, non-grazed, HSG A
1.950 71 Meadow, non-grazed, HSG C
2.630 70 Woods, Good, HSG C
0.200 89 Gravel roads, HSG C

4.830 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 100 0.3100 0.46 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

0.6 134 0.3300 4.02 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.1 366 0.3300 2.87 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.5 324 0.2600 9.90 9.90 Trap/Vee/Rect Channel Flow, D-E
Bot.W=1.00'  D=0.50'  Z= 2.0 '/'  Top.W=3.00'
n= 0.035  Earth, dense weeds

0.6 406 0.3100 11.83 17.75 Trap/Vee/Rect Channel Flow, E-F
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

7.4 1,330 Total
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Subcatchment DA1: Drainage Area 1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  
(c

fs
)

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr

25-Year Rainfall=4.20"

Runoff Area=4.830 ac

Runoff Volume=0.617 af

Runoff Depth=1.53"

Flow Length=1,330'

Tc=7.4 min

CN=71

12.51 cfs
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Summary for Subcatchment DA1: Drainage Area 1

Runoff = 18.88 cfs @ 11.99 hrs,  Volume= 0.926 af,  Depth= 2.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-Year Rainfall=5.24"

Area (ac) CN Description

0.050 30 Meadow, non-grazed, HSG A
1.950 71 Meadow, non-grazed, HSG C
2.630 70 Woods, Good, HSG C
0.200 89 Gravel roads, HSG C

4.830 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 100 0.3100 0.46 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.58"

0.6 134 0.3300 4.02 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.1 366 0.3300 2.87 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.5 324 0.2600 9.90 9.90 Trap/Vee/Rect Channel Flow, D-E
Bot.W=1.00'  D=0.50'  Z= 2.0 '/'  Top.W=3.00'
n= 0.035  Earth, dense weeds

0.6 406 0.3100 11.83 17.75 Trap/Vee/Rect Channel Flow, E-F
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  Earth, dense weeds

7.4 1,330 Total
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Subcatchment DA1: Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-Year Rainfall=5.24"

Runoff Area=4.830 ac

Runoff Volume=0.926 af

Runoff Depth=2.30"

Flow Length=1,330'

Tc=7.4 min

CN=71

18.88 cfs



1S

Alternative TC

DA1

Sediment Basin 1

Routing Diagram for 161-104 Mockingbird Compressor SB
Prepared by Civil and Environmental Consultants, Inc.,  Printed 3/23/2017
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Subcat Reach Pond Link
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Summary for Subcatchment 1S: Alternative TC

Runoff = 12.07 cfs @ 11.95 hrs,  Volume= 0.526 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=2.58"

Area (ac) CN Description

0.090 70 Woods, Good, HSG C
0.850 71 Meadow, non-grazed, HSG C
2.650 89 Gravel roads, HSG C

* 0.990 98 Impervious

4.580 87 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.8 100 0.0100 0.94 Sheet Flow, AB
Smooth surfaces   n= 0.011   P2= 2.58"

1.7 167 0.0100 1.61 Shallow Concentrated Flow, BC
Unpaved   Kv= 16.1 fps

0.3 53 0.0500 3.50 1.75 Trap/Vee/Rect Channel Flow, CD
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  

0.2 108 0.0200 7.44 9.14 Pipe Channel, DE
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 27 0.4700 10.72 5.36 Trap/Vee/Rect Channel Flow, EF
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  

4.0 455 Total
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Subcatchment 1S: Alternative TC

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=2.58"

Runoff Area=4.580 ac

Runoff Volume=0.526 af

Runoff Depth=1.38"

Flow Length=455'

Tc=4.0 min

CN=87

12.07 cfs
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Summary for Subcatchment DA1: Sediment Basin 1

Runoff = 11.23 cfs @ 11.97 hrs,  Volume= 0.526 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=2.58"

Area (ac) CN Description

0.090 70 Woods, Good, HSG C
0.850 71 Meadow, non-grazed, HSG C
2.650 89 Gravel roads, HSG C

* 0.990 98 Impervious

4.580 87 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment DA1: Sediment Basin 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=2.58"

Runoff Area=4.580 ac

Runoff Volume=0.526 af

Runoff Depth=1.38"

Tc=6.0 min

CN=87

11.23 cfs



Type II 24-hr  25-yr Rainfall=4.20"161-104 Mockingbird Compressor SB
  Printed  3/23/2017Prepared by Civil and Environmental Consultants, Inc.

Page 5HydroCAD® 10.00  s/n 07863  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Alternative TC

Runoff = 23.90 cfs @ 11.95 hrs,  Volume= 1.077 af,  Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=4.20"

Area (ac) CN Description

0.090 70 Woods, Good, HSG C
0.850 71 Meadow, non-grazed, HSG C
2.650 89 Gravel roads, HSG C

* 0.990 98 Impervious

4.580 87 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.8 100 0.0100 0.94 Sheet Flow, AB
Smooth surfaces   n= 0.011   P2= 2.58"

1.7 167 0.0100 1.61 Shallow Concentrated Flow, BC
Unpaved   Kv= 16.1 fps

0.3 53 0.0500 3.50 1.75 Trap/Vee/Rect Channel Flow, CD
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  

0.2 108 0.0200 7.44 9.14 Pipe Channel, DE
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 27 0.4700 10.72 5.36 Trap/Vee/Rect Channel Flow, EF
Bot.W=0.00'  D=0.50'  Z= 2.0 '/'  Top.W=2.00'
n= 0.035  

4.0 455 Total



Type II 24-hr  25-yr Rainfall=4.20"161-104 Mockingbird Compressor SB
  Printed  3/23/2017Prepared by Civil and Environmental Consultants, Inc.
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Subcatchment 1S: Alternative TC

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=4.20"

Runoff Area=4.580 ac

Runoff Volume=1.077 af

Runoff Depth=2.82"

Flow Length=455'

Tc=4.0 min

CN=87

23.90 cfs



Type II 24-hr  25-yr Rainfall=4.20"161-104 Mockingbird Compressor SB
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Summary for Subcatchment DA1: Sediment Basin 1

Runoff = 22.32 cfs @ 11.97 hrs,  Volume= 1.077 af,  Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=4.20"

Area (ac) CN Description

0.090 70 Woods, Good, HSG C
0.850 71 Meadow, non-grazed, HSG C
2.650 89 Gravel roads, HSG C

* 0.990 98 Impervious

4.580 87 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment DA1: Sediment Basin 1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type II 24-hr

25-yr Rainfall=4.20"

Runoff Area=4.580 ac

Runoff Volume=1.077 af

Runoff Depth=2.82"

Tc=6.0 min

CN=87

22.32 cfs



COLLECTION/CONVEYANCE DRAINAGE AREA PREPARED BY: GSZ DATE: 10/19/2016

MOCKINGBIRD HILL COMPRESSOR STATION CHECKED BY: BRT/TGJ DATE: 12/20/2016

CEC PROJECT NUMBER 161-104

Structure

Drainage 

Area (AC)

Impervious 

Area (AC)

Gravel

(AC)

Lawn/Grass

(AC)

Woods

(AC)

Runoff 

Coefficient

Design 

Storm Flow (cfs)

Channel 1 0.46 0.17 0.09 0.20 0.66 10-year 1.98

Channel 2 1.79 0.67 1.12 0.86 10-year 10.01

Channel 3 1.84 0.29 1.55 0.82 10-year 9.90

Channel 4 0.18 0.18 0.35 10-year 0.41

Channel 5 0.29 0.03 0.09 0.17 0.55 10-year 1.04

Channel 6 1.24 0.17 0.86 0.21 0.74 10-year 6.03

Channel 7 0.38 0.25 0.13 0.30 10-year 0.74

Channel 8 0.54 0.03 0.21 0.30 0.30 10-year 1.06

Channel 9 0.32 0.02 0.30 0.39 10-year 0.81

Channel 10 0.18 0.01 0.17 0.38 10-year 0.44

Channel 11 0.12 0.02 0.01 0.09 0.49 10-year 0.38

Channel 12A 0.33 0.33 0.80 10-year 1.72

Channel 12B 0.57 0.57 0.80 10-year 2.98

Channel 13 0.19 0.03 0.16 0.44 10-year 0.55

Channel 14 0.10 0.02 0.08 0.47 10-year 0.31

Channel 15 0.24 0.24 0.35 10-year 0.55

Channel 16 0.16 0.02 0.08 0.06 0.35 2-year 0.27

Channel 17 0.65 0.05 0.31 0.29 0.32 2-year 1.00

Channel 18 2.60 0.04 0.61 1.95 0.24 2-year 3.06

Channel 19 0.61 0.32 0.24 0.05 0.57 10-year 2.29

Channel 20 0.23 0.08 0.15 0.51 10-year 0.76

Channel 21 0.34 0.02 0.04 0.28 0.25 10-year 0.56

Culvert 7 3.66 0.07 1.75 1.84 0.28 10-year 6.77

CB1.1 0.78 0.37 0.41 0.87 10-year 4.44

Runoff Coefficients*:

Impervious = 0.95

Gravel = 0.80

Lawn/Meadow = 0.35

Woods = 0.20

* 2-yr and 10-yr, 5-minute rain fall intensites are 4.82in/hr and 6.53in/hr, respectively.

Values obtained per the National Oceanic and Atmospheric Administration's website



Stormwater Analysis - Outlet Protection Sizing Created By: GSZ Checked By: BRT/TGJ

Mockingbird Hill Compressor Station

161-104 Date: 10/17/2016 Date: 12/20/2016

RIPRAP NO. FACILITY FLOW (cfs) PIPE SIZE (in) Tw (ft) AREA (sf) VELOCITY (ft/s) Do (ft) d (in) La (ft) W (ft) Tailwater Conditions RIP RAP DIAMETER (in) THICKNESS (ft)

22 Channel 1 1.98 12 0.50 1.11 1.78 1.00 12 6 7.0 Minimum R-3 6 0.75

15 Channel 2 (Culvert 2) 10.01 18 0.50 1.18 8.49 1.50 18 9 10.5 Minimum R-4 12 1.50

14 Channel 3 (Culvert 1) 9.90 18 0.50 1.09 9.05 1.50 18 9 10.5 Minimum R-5 18 2.25

13 Channel 4 0.41 12 0.50 0.43 0.96 1.00 12 6 7.0 Minimum R-3 6 0.75

18 Channel 5 1.04 12 0.50 0.69 1.50 1.00 12 6 7.0 Minimum R-3 6 0.75

20 Channel 6 6.03 12 0.50 2.97 2.03 1.00 12 10 11.0 Minimum R-3 6 0.75

16 Channel 7 0.74 12 0.50 0.11 6.95 1.00 12 6 7.0 Minimum R-4 12 1.50

8 Channel 8 1.06 12 0.50 0.19 5.55 1.00 12 6 7.0 Minimum R-3 6 0.75

7 Channel 9 0.81 12 0.50 0.13 6.26 1.00 12 6 7.0 Minimum R-3 6 0.75

2 Channel 11 (Culvert 4) 0.38 15 0.50 0.10 3.73 1.25 15 9 10.25 Minimum R-3 6 0.75

4 Channel 12A& 12B 4.70 12 0.50 0.96 4.92 1.00 12 8 9.0 Minimum R-3 6 0.75

5 Channel 13 0.55 12 0.50 0.09 6.14 1.00 12 6 7.0 Minimum R-3 6 0.75

6 Channel 14 0.31 12 0.50 0.05 5.76 1.00 12 6 7.0 Minimum R-3 6 0.75

24 Channel 15 0.55 12 0.50 0.08 6.64 1.00 12 6 7.0 Minimum R-4 12 1.50

3 Channel 16 (Culvert 3) 0.27 15 0.50 0.04 6.45 1.25 15 9 10.25 Minimum R-3 6 0.75

10 Channel 19 2.29 12 0.50 0.26 8.73 1.00 12 6 7.0 Minimum R-4 12 1.50

11 Channel 20 0.76 12 0.50 0.11 6.63 1.00 12 6 7.0 Minimum R-4 12 1.50

21 Channel 21 0.56 12 0.50 0.37 1.50 1.00 12 6 7.0 Minimum R-3 6 0.75

9 Channel 17 and 18 (Culvert 6) 4.06 15 0.50 1.23 10.83 1.25 15 8 9.25 Minimum R-5 18 2.25

19 CB1.1 4.44 15 0.50 1.23 3.61 1.25 15 9 10.25 Minimum R-3 6 0.75

23 MH2.1 6.23 15 0.50 1.23 7.66 1.25 15 8 9.25 Minimum R-4 12 1.50

\\TJOHNSTON\Share\161-104\-Calculations\ES\161-104 Outfall Calculations.xlsxOUTFALLS



Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 1 

Discharge 1.98

Peak Flow Period 12

Channel Slope 0.01

Channel Bottom Width 0

Left Side Slope 4

Right Side Slope 4

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 1.98 cfs 1.78 
ft/s

0.53 ft 0.034 2 lbs/ft2 0.33 lbs/ft2 6.07 STABLE E

P300 Reinforced 
Vegetation

Straight 1.98 cfs 0.52 
ft/s

0.97 ft 0.173 8 lbs/ft2 0.61 lbs/ft2 13.17 STABLE E

Underlying 
Substrate

Straight 1.98 cfs 0.52 
ft/s

0.97 ft -- 2 lbs/ft2 0.009 lbs/ft2 224.08 STABLE --

Page 1 of 2

10/24/2016http://www.ecmds.com/print/analysis/104109/104110



Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 2 

Discharge 10.01

Peak Flow Period 12

Channel Slope 0.01

Channel Bottom Width 0

Left Side Slope 10

Right Side Slope 10

Existing Bend Radius 71

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 10.01 
cfs

2.21 
ft/s

0.67 ft 0.032 2 lbs/ft2 0.42 lbs/ft2 4.76 STABLE E

P300 Reinforced 
Vegetation

Straight 10.01 
cfs

0.79 
ft/s

1.12 ft 0.127 8 lbs/ft2 0.7 lbs/ft2 11.42 STABLE E

Underlying 
Substrate

Straight 10.01 
cfs

0.79 
ft/s

1.12 ft -- 2 lbs/ft2 0.017 lbs/ft2 115.7 STABLE --

P300 
Unvegetated

Bend 10.01 
cfs

2.21 
ft/s

0.67 ft 0.03 2 lbs/ft2 0.84 lbs/ft2 2.38 STABLE E

P300 Reinforced 
Vegetation

Bend 10.01 
cfs

0.79 
ft/s

1.12 ft 0.13 8 lbs/ft2 1.4 lbs/ft2 5.71 STABLE E

Underlying 
Substrate

Bend 10.01 
cfs

0.79 
ft/s

1.12 ft -- 2 lbs/ft2 0.017 lbs/ft2 115.7 STABLE --

Page 1 of 2
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 3 

Discharge 9.90

Peak Flow Period 12

Channel Slope 0.01

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Existing Bend Radius 79

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 9.9 cfs 3.53 
ft/s

1.19 ft 0.028 2 lbs/ft2 0.74 lbs/ft2 2.7 STABLE E

P300 Reinforced 
Vegetation

Straight 9.9 cfs 1.64 
ft/s

1.74 ft 0.077 8 lbs/ft2 1.09 lbs/ft2 7.37 STABLE E

Underlying 
Substrate

Straight 9.9 cfs 1.64 
ft/s

1.74 ft -- 2 lbs/ft2 0.046 lbs/ft2 43.29 STABLE --

P300 
Unvegetated

Bend 9.9 cfs 3.53 
ft/s

1.19 ft 0.03 2 lbs/ft2 1.48 lbs/ft2 1.35 STABLE E

P300 Reinforced 
Vegetation

Bend 9.9 cfs 1.64 
ft/s

1.74 ft 0.08 8 lbs/ft2 2.17 lbs/ft2 3.68 STABLE E

Underlying 
Substrate

Bend 9.9 cfs 1.64 
ft/s

1.74 ft -- 2 lbs/ft2 0.046 lbs/ft2 43.29 STABLE --

Page 1 of 2
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 4 - A 

Discharge .41

Peak Flow Period 12

Channel Slope 0.01

Channel Bottom Width 0

Left Side Slope 10

Right Side Slope 10

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 0.41 cfs 0.96 
ft/s

0.21 ft 0.034 2 lbs/ft2 0.13 lbs/ft2 15.5 STABLE E

P300 Reinforced 
Vegetation

Straight 0.41 cfs 0.21 
ft/s

0.44 ft 0.25 8 lbs/ft2 0.27 lbs/ft2 29.34 STABLE E

Underlying 
Substrate

Straight 0.41 cfs 0.21 
ft/s

0.44 ft -- 2 lbs/ft2 0.003 lbs/ft2 794.35 STABLE --

Page 1 of 2
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 5 

Discharge 1.04

Peak Flow Period 12

Channel Slope 0.01

Channel Bottom Width 0

Left Side Slope 4

Right Side Slope 4

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 1.04 cfs 1.5 ft/s 0.42 ft 0.034 2 lbs/ft2 0.26 lbs/ft2 7.71 STABLE E

P300 Reinforced 
Vegetation

Straight 1.04 cfs 0.35 
ft/s

0.86 ft 0.238 8 lbs/ft2 0.54 lbs/ft2 14.87 STABLE E

Underlying 
Substrate

Straight 1.04 cfs 0.35 
ft/s

0.86 ft -- 2 lbs/ft2 0.004 lbs/ft2 447.66 STABLE --

Page 1 of 2
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 6 

Discharge 6.03

Peak Flow Period 12

Channel Slope 0.01

Channel Bottom Width 0

Left Side Slope 8

Right Side Slope 8

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 6.03 cfs 2.03 
ft/s

0.61 ft 0.033 2 lbs/ft2 0.38 lbs/ft2 5.26 STABLE E

P300 Reinforced 
Vegetation

Straight 6.03 cfs 0.68 
ft/s

1.05 ft 0.142 8 lbs/ft2 0.66 lbs/ft2 12.18 STABLE E

Underlying 
Substrate

Straight 6.03 cfs 0.68 
ft/s

1.05 ft -- 2 lbs/ft2 0.014 lbs/ft2 146.89 STABLE --

Page 1 of 2
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 7 - Max 

Discharge 0.66

Peak Flow Period 12

Channel Slope 0.5

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 0.66 cfs 6.95 
ft/s

0.22 ft 0.032 8 lbs/ft2 6.8 lbs/ft2 1.18 STABLE --

Page 1 of 2

10/19/2016http://www.ecmds.com/print/analysis/104109/104117



Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 7 - Min 

Discharge .74

Peak Flow Period 12

Channel Slope 0.1

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 0.74 cfs 3.74 
ft/s

0.31 ft 0.034 2 lbs/ft2 1.96 lbs/ft2 1.02 STABLE E

P300 Reinforced 
Vegetation

Straight 0.74 cfs 1.22 
ft/s

0.55 ft 0.152 8 lbs/ft2 3.44 lbs/ft2 2.32 STABLE E

Underlying 
Substrate

Straight 0.74 cfs 1.22 
ft/s

0.55 ft -- 2 lbs/ft2 0.084 lbs/ft2 23.87 STABLE --

Page 1 of 2
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 8 

Discharge 1.06

Peak Flow Period 12

Channel Slope 0.2

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 1.06 cfs 5.55 
ft/s

0.31 ft 0.032 4 lbs/ft2 3.86 lbs/ft2 1.04 STABLE --

Page 1 of 2
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 9 

Discharge 0.81

Peak Flow Period 12

Channel Slope 0.33

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 0.81 cfs 6.26 
ft/s

0.25 ft 0.032 6 lbs/ft2 5.24 lbs/ft2 1.15 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 10 

Discharge 0.44

Peak Flow Period 12

Channel Slope 0.05

Channel Bottom Width 0

Left Side Slope 4

Right Side Slope 4

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 0.44 cfs 2.22 
ft/s

0.22 ft 0.034 2 lbs/ft2 0.7 lbs/ft2 2.88 STABLE E

P300 Reinforced 
Vegetation

Straight 0.44 cfs 0.5 ft/s 0.47 ft 0.25 8 lbs/ft2 1.47 lbs/ft2 5.45 STABLE E

Underlying 
Substrate

Straight 0.44 cfs 0.5 ft/s 0.47 ft -- 2 lbs/ft2 0.014 lbs/ft2 147.43 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 11 - Max 

Discharge 0.38

Peak Flow Period 12

Channel Slope 0.05

Channel Bottom Width 0

Left Side Slope 4

Right Side Slope 4

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 0.38 cfs 2.14 
ft/s

0.21 ft 0.034 2 lbs/ft2 0.66 lbs/ft2 3.04 STABLE E

P300 Reinforced 
Vegetation

Straight 0.38 cfs 0.48 
ft/s

0.45 ft 0.25 8 lbs/ft2 1.39 lbs/ft2 5.75 STABLE E

Underlying 
Substrate

Straight 0.38 cfs 0.48 
ft/s

0.45 ft -- 2 lbs/ft2 0.013 lbs/ft2 155.77 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 11 - Min 

Discharge 0.38

Peak Flow Period 12

Channel Slope 0.01

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 0.38 cfs 1.33 
ft/s

0.38 ft 0.034 2 lbs/ft2 0.24 lbs/ft2 8.49 STABLE E

P300 Reinforced 
Vegetation

Straight 0.38 cfs 0.3 ft/s 0.8 ft 0.25 8 lbs/ft2 0.5 lbs/ft2 16.07 STABLE E

Underlying 
Substrate

Straight 0.38 cfs 0.3 ft/s 0.8 ft -- 2 lbs/ft2 0.004 lbs/ft2 516.1 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 12-A 

Discharge 1.72

Peak Flow Period 12

Channel Slope 0.02

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 1.72 cfs 2.57 
ft/s

0.58 ft 0.033 2 lbs/ft2 0.72 lbs/ft2 2.77 STABLE E

P300 Reinforced 
Vegetation

Straight 1.72 cfs 0.91 
ft/s

0.97 ft 0.133 8 lbs/ft2 1.22 lbs/ft2 6.58 STABLE E

Underlying 
Substrate

Straight 1.72 cfs 0.91 
ft/s

0.97 ft -- 2 lbs/ft2 0.03 lbs/ft2 66.74 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 12 - B 

Discharge 2.98

Peak Flow Period 12

Channel Slope 0.01

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 2.98 cfs 2.38 
ft/s

0.79 ft 0.031 2 lbs/ft2 0.49 lbs/ft2 4.05 STABLE E

P300 Reinforced 
Vegetation

Straight 2.98 cfs 0.87 
ft/s

1.31 ft 0.119 8 lbs/ft2 0.81 lbs/ft2 9.82 STABLE E

Underlying 
Substrate

Straight 2.98 cfs 0.87 
ft/s

1.31 ft -- 2 lbs/ft2 0.02 lbs/ft2 98.86 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 13 

Discharge 0.55

Peak Flow Period 12

Channel Slope 0.35

Channel Bottom Width 0

Left Side Slope 1

Right Side Slope 1

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 0.55 cfs 6.14 
ft/s

0.3 ft 0.032 8 lbs/ft2 6.53 lbs/ft2 1.22 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 14 - Min 

Discharge 0.31

Peak Flow Period 12

Channel Slope 0.35

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 0.31 cfs 5.04 
ft/s

0.18 ft 0.032 6 lbs/ft2 3.83 lbs/ft2 1.57 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 14 - Max 

Discharge 0.31

Peak Flow Period 12

Channel Slope 0.5

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 0.31 cfs 5.76 
ft/s

0.16 ft 0.032 6 lbs/ft2 5.12 lbs/ft2 1.17 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 15 

Discharge 0.55

Peak Flow Period 12

Channel Slope 0.5

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 0.55 cfs 6.64 
ft/s

0.2 ft 0.032 8 lbs/ft2 6.35 lbs/ft2 1.26 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 16 

Discharge 0.27

Peak Flow Period 12

Channel Slope 0.35

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 0.27 cfs 4.86 
ft/s

0.17 ft 0.032 8 lbs/ft2 3.64 lbs/ft2 2.2 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 17 

Discharge 1.00

Peak Flow Period 12

Channel Slope 0.05

Channel Bottom Width 0

Left Side Slope 1.5

Right Side Slope 1.5

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 1 cfs 3.22 
ft/s

0.46 ft 0.034 2 lbs/ft2 1.42 lbs/ft2 1.41 STABLE E

P300 Reinforced 
Vegetation

Straight 1 cfs 1.13 
ft/s

0.77 ft 0.138 8 lbs/ft2 2.4 lbs/ft2 3.33 STABLE E

Underlying 
Substrate

Straight 1 cfs 1.13 
ft/s

0.77 ft -- 2 lbs/ft2 0.062 lbs/ft2 32.12 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 18 

Discharge 3.06

Peak Flow Period 12

Channel Slope 0.15

Channel Bottom Width 0

Left Side Slope 4

Right Side Slope 4

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 3.06 cfs 5.69 
ft/s

0.37 ft 0.032 6 lbs/ft2 3.43 lbs/ft2 1.75 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 19 

Discharge 2.29

Peak Flow Period 12

Channel Slope 0.4

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 2.29 cfs 8.73 
ft/s

0.36 ft 0.032 9.33 lbs/ft2 9.04 lbs/ft2 1.03 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 20 

Discharge 0.76

Peak Flow Period 12

Channel Slope 0.4

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Rock Riprap 
Unvegetated

Straight 0.76 cfs 6.63 
ft/s

0.24 ft 0.032 6 lbs/ft2 5.98 lbs/ft2 1 STABLE --
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Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Mockingbird Compressor Station
Project Number: 104109

Project Location: Wetzel County, West Virginia
Channel Name: Channel 21 

Discharge 0.56

Peak Flow Period 24

Channel Slope 0.01

Channel Bottom Width 0

Left Side Slope 2

Right Side Slope 1.5

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type

Vegetation Density Good 75-95%

Soil Type Silt Loam

P300 - Class C - Bunch Type - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

P300 
Unvegetated

Straight 0.56 cfs 1.5 ft/s 0.46 ft 0.034 2 lbs/ft2 0.29 lbs/ft2 6.93 STABLE E

P300 Reinforced 
Vegetation

Straight 0.56 cfs 0.35 
ft/s

0.96 ft 0.24 8 lbs/ft2 0.6 lbs/ft2 13.32 STABLE E

Underlying 
Substrate

Straight 0.56 cfs 0.35 
ft/s

0.96 ft -- 2 lbs/ft2 0.005 lbs/ft2 435.41 STABLE --
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Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Dec 20 2016

Culvert 1

Invert Elev Dn (ft) =  922.40
Pipe Length (ft) =  108.68
Slope (%) =  2.05
Invert Elev Up (ft) =  924.63
Rise (in) =  18.0
Shape =  Circular
Span (in) =  18.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  928.00
Top Width (ft) =  20.00
Crest Width (ft) =  20.00

Calculations
Qmin (cfs) =  9.90
Qmax (cfs) =  9.90
Tailwater Elev (ft) =  Normal

Highlighted
Qtotal (cfs) =  9.90
Qpipe (cfs) =  9.90
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  9.05
Veloc Up (ft/s) =  6.47
HGL Dn (ft) =  923.29
HGL Up (ft) =  925.84
Hw Elev (ft) =  926.87
Hw/D (ft) =  1.49
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Dec 20 2016

Culvert 2

Invert Elev Dn (ft) =  923.80
Pipe Length (ft) =  43.33
Slope (%) =  1.92
Invert Elev Up (ft) =  924.63
Rise (in) =  18.0
Shape =  Circular
Span (in) =  18.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  928.00
Top Width (ft) =  20.00
Crest Width (ft) =  20.00

Calculations
Qmin (cfs) =  10.01
Qmax (cfs) =  10.01
Tailwater Elev (ft) =  Normal

Highlighted
Qtotal (cfs) =  10.01
Qpipe (cfs) =  10.01
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  8.49
Veloc Up (ft/s) =  6.51
HGL Dn (ft) =  924.75
HGL Up (ft) =  925.85
Hw Elev (ft) =  926.90
Hw/D (ft) =  1.51
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Dec 20 2016

Culvert 3

Invert Elev Dn (ft) =  930.40
Pipe Length (ft) =  18.78
Slope (%) =  14.11
Invert Elev Up (ft) =  933.05
Rise (in) =  15.0
Shape =  Circular
Span (in) =  15.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  935.00
Top Width (ft) =  5.00
Crest Width (ft) =  12.00

Calculations
Qmin (cfs) =  0.27
Qmax (cfs) =  0.27
Tailwater Elev (ft) =  Normal

Highlighted
Qtotal (cfs) =  0.27
Qpipe (cfs) =  0.27
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  6.45
Veloc Up (ft/s) =  2.12
HGL Dn (ft) =  930.49
HGL Up (ft) =  933.25
Hw Elev (ft) =  933.36
Hw/D (ft) =  0.24
Flow Regime =  Outlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Dec 20 2016

Culvert 4

Invert Elev Dn (ft) =  913.50
Pipe Length (ft) =  46.12
Slope (%) =  2.12
Invert Elev Up (ft) =  914.48
Rise (in) =  15.0
Shape =  Circular
Span (in) =  15.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  917.60
Top Width (ft) =  24.00
Crest Width (ft) =  20.00

Calculations
Qmin (cfs) =  0.38
Qmax (cfs) =  0.38
Tailwater Elev (ft) =  Normal

Highlighted
Qtotal (cfs) =  0.38
Qpipe (cfs) =  0.38
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  3.73
Veloc Up (ft/s) =  2.32
HGL Dn (ft) =  913.67
HGL Up (ft) =  914.72
Hw Elev (ft) =  914.79
Hw/D (ft) =  0.25
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Dec 20 2016

Culvert 6

Invert Elev Dn (ft) =  941.60
Pipe Length (ft) =  20.70
Slope (%) =  8.99
Invert Elev Up (ft) =  943.46
Rise (in) =  15.0
Shape =  Circular
Span (in) =  15.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  945.35
Top Width (ft) =  12.00
Crest Width (ft) =  12.00

Calculations
Qmin (cfs) =  4.06
Qmax (cfs) =  4.06
Tailwater Elev (ft) =  Normal

Highlighted
Qtotal (cfs) =  4.06
Qpipe (cfs) =  4.06
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  10.83
Veloc Up (ft/s) =  4.79
HGL Dn (ft) =  942.03
HGL Up (ft) =  944.27
Hw Elev (ft) =  944.63
Hw/D (ft) =  0.93
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Oct 25 2016

Culvert 7

Invert Elev Dn (ft) =  957.21
Pipe Length (ft) =  26.00
Slope (%) =  10.73
Invert Elev Up (ft) =  960.00
Rise (in) =  15.0
Shape =  Circular
Span (in) =  15.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  962.10
Top Width (ft) =  12.00
Crest Width (ft) =  12.00

Calculations
Qmin (cfs) =  6.77
Qmax (cfs) =  6.77
Tailwater Elev (ft) =  Normal

Highlighted
Qtotal (cfs) =  6.77
Qpipe (cfs) =  6.77
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  13.53
Veloc Up (ft/s) =  6.18
HGL Dn (ft) =  957.74
HGL Up (ft) =  961.04
Hw Elev (ft) =  961.98
Hw/D (ft) =  1.59
Flow Regime =  Inlet Control
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btomiczek
Line

btomiczek
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btomiczek
Line

btomiczek
Typewritten Text
La = 6'
W = 1' + 6'
W = 7'

btomiczek
Typewritten Text
Max Velocity = 8.73 ft/s   >   Vmax for  R-3 =  6.5 ft/s   ====>  Use R-4

btomiczek
Typewritten Text
Max Q =  2.29 cfs

btomiczek
Typewritten Text
Name:  Apron #10, 11, 16, 24 (Channel #7, 15, 19, 20)
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Line

btomiczek
Typewritten Text
La = 9'
W = 1.5' + 9'
W = 10.5'

btomiczek
Typewritten Text
Max Velocity = 8.49 ft/s   >   Vmax for  R-3 =  6.5 ft/s   ====>  Use R-4

btomiczek
Typewritten Text
Max Q =  10.01 cfs

btomiczek
Typewritten Text
Name:  Apron #15 (Channel #2)
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btomiczek
Typewritten Text
La = 8'
W = 1.25' + 8'
W = 9.25'

btomiczek
Typewritten Text
Max Velocity = 7.66 ft/s   >   Vmax for  R-3 =  6.5 ft/s   ====>  Use R-4

btomiczek
Typewritten Text
Max Q =  6.23 cfs

btomiczek
Typewritten Text
Name:  Apron #23 (MH2.1)
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La = 9'
W = 1.5' + 9'
W = 10.5'

btomiczek
Typewritten Text
Velocity = 9.05 ft/s   >   Vmax for  R-4 =  9.0 ft/s   ====>  Use R-5

btomiczek
Typewritten Text
Q =  9.90 cfs

btomiczek
Typewritten Text
Name:  Apron #14 (Channel #3)
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Line

btomiczek
Typewritten Text
La = 8'
W = 1.25' + 8'
W = 9.25'

btomiczek
Typewritten Text
Velocity = 10.83 ft/s   >   Vmax for  R-4 =  9.0 ft/s   ====>  Use R-5

btomiczek
Typewritten Text
Q =  4.06 cfs

btomiczek
Typewritten Text
Name:  Apron #9 (Channel #17 & 18)
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W = 1' + 6'
W = 7'

btomiczek
Typewritten Text
Max Velocity = 6.26 ft/s   <   Vmax for  R-3 =  6.5 ft/s   ====>  Use R-3

btomiczek
Typewritten Text
Max Q = 1.98 cfs

btomiczek
Typewritten Text
Name:  Apron #5-8, 13, 18, 21-22 (Channel #1,4-5, 8-9,13-14, 21)  
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W = 1' + 10'
W = 11'

btomiczek
Typewritten Text
Velocity = 2.03 ft/s   <   Vmax for  R-3 =  6.5 ft/s   ====>  Use R-3

btomiczek
Typewritten Text
Q =  6.03 cfs

btomiczek
Typewritten Text
Name:  Apron #20 (Channel #16)
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La = 8'
W = 1' + 8'
W = 9'

btomiczek
Typewritten Text
Max Velocity = 4.92 ft/s   <   Vmax for  R-3 =  6.5 ft/s   ====>  Use R-3

btomiczek
Typewritten Text
Max Q =  4.70 cfs

btomiczek
Typewritten Text
Name:  Apron #4 (Channel #12)
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Line

btomiczek
Typewritten Text
La = 9'
W = 1.25' + 9'
W = 10.25'

btomiczek
Typewritten Text
 Velocity = 6.45 ft/s   <   Vmax for  R-3 =  6.5 ft/s   ====>  Use R-3

btomiczek
Typewritten Text
 Q =  4.44 cfs

btomiczek
Typewritten Text
Name:  Apron #2, 3, 19 (Culvert #3, 4 and CB1.1)



PREPARED BY:

DATE:

CHECKED BY:

DATE:

4.6

16,488 (drainage area * 3,600 cf/acre)

8,244

4,122

16,488

0.38

910

920

Elevation Area

(FT) (SF) (CF) (ACRE-FT)

910 2738 0 0.000

911 3279 3009 0.069

912 3796 6546 0.150

913 4346 10616 0.244

914 4920 15249 0.350

915 5521 20469 0.470

916 6149 26304 0.604

917 6806 32781 0.753

918 7491 39930 0.917

919 8205 47778 1.097

920 8950 56355 1.294

Clean-out Storage 

Volume EL 911.60

Clean-out Storage 

Surface Area (sf) 3540.80

Wet Storage Volume 

EL 912.90

Wet Storage Surface 

Area (sf) 4202.99

Dry Storage Volume 

EL 914.72

Dry Storage Surface 

Area (sf) 5244.58

Volume

MOCKINGBIRD COMPRESSOR STATION

CEC PROJECT NUMBER 161-104

SEDIMENT BASIN DESIGN

Contributing Drainage Area: (ac)

Total Volume Needed:  (cf)

Sediment Storage Volume Needed (Wet):  (cf)

Total Sediment Storage Volume Needed (Wet 

and Dry):  (cf)

Top Elevation of Basin

Cleanout Volume Needed:  (cf)

Bottom Elevation of Basin

Total Volume Needed:  (ac-ft)



PREPARED BY:

DATE:

CHECKED BY:

PRINCIPAL SPILLWAY FLOW CALCULATION DATE:

RISER DIA. (FT) = 3 OUTLET PIPE SIZE (IN): 24 EM. SP. WIDTH (FT) = 10 PERF. DIA. (FT) = 0.08

RISER ELEV. = 914.7 MANNING n = 0.012 EM. SP. ELEV. = 918.6 NO. OF PERF./ROW = 3.00

GRATE AREA (SQ FT) = 7.07 PIPE LENGTH (FT) = 192 C = 2.8 ROW 1 INVERT ELEV = 912.9

WEIR COEFF. = 3.1 PIPE INSIDE DIA. (FT) = 2.00 ROW 2 INVERT ELEV =

ORIFICE COEFF. = 0.6 OUTLET INVERT ELEV. = 861.1 ROW 3 INVERT ELEV =

WEIR LENGTH (FT) = 9.42 INLET INVERT ELEV. = 910.0 ROW 4 INVERT ELEV =

ROW 5 INVERT ELEV =

(CFS)

920.00 5.3 0.21 354.23 78.16 78.37 9.00 45.36 57.90 95.54 1.40 46.38 91.74

919.90 5.2 0.21 344.21 77.42 77.63 8.90 45.10 57.80 95.46 1.30 41.50 86.61

919.80 5.1 0.21 334.29 76.67 76.87 8.80 44.85 57.70 95.38 1.20 36.81 81.66

919.70 5.0 0.21 324.47 75.91 76.11 8.70 44.59 57.60 95.29 1.10 32.30 76.90

919.60 4.9 0.20 314.74 75.14 75.35 8.60 44.34 57.50 95.21 1.00 28.00 72.34

919.50 4.8 0.20 305.12 74.37 74.57 8.50 44.08 57.40 95.13 0.90 23.91 67.99

919.40 4.7 0.20 295.59 73.59 73.79 8.40 43.82 57.30 95.05 0.80 20.04 63.85

919.30 4.6 0.20 286.17 72.80 73.00 8.30 43.56 57.20 94.96 0.70 16.40 59.96

919.20 4.5 0.20 276.84 72.00 72.19 8.20 43.29 57.10 94.88 0.60 13.01 56.31

919.10 4.4 0.20 267.63 71.19 71.38 8.10 43.03 57.00 94.80 0.50 9.90 52.93

919.00 4.3 0.19 258.51 70.37 70.57 8.00 42.76 56.90 94.71 0.40 7.08 49.85

918.90 4.2 0.19 249.50 69.54 69.74 7.90 42.49 56.80 94.63 0.30 4.60 47.10

918.80 4.1 0.19 240.60 68.71 68.90 7.80 42.23 56.70 94.55 0.20 2.50 44.73

918.70 4.0 0.19 231.81 67.86 68.05 7.70 41.95 56.60 94.46 0.10 0.89 42.84

918.60 3.9 0.19 223.13 67.00 67.19 7.60 41.68 56.50 94.38 0.00 0.00 41.68

918.50 3.8 0.19 214.56 66.13 66.32 7.50 41.41 56.40 94.30 0.00 0.00 41.41

918.40 3.7 0.18 206.10 65.25 65.44 7.40 41.13 56.30 94.21 0.00 0.00 41.13

918.30 3.6 0.18 197.75 64.36 64.54 7.30 40.85 56.20 94.13 0.00 0.00 40.85

918.20 3.5 0.18 189.52 63.45 63.63 7.20 40.57 56.10 94.04 0.00 0.00 40.57

918.10 3.4 0.18 181.41 62.53 62.71 7.10 40.29 56.00 93.96 0.00 0.00 40.29

918.00 3.3 0.18 173.42 61.60 61.78 7.00 40.00 55.90 93.88 0.00 0.00 40.00

917.90 3.2 0.18 165.55 60.66 60.83 6.90 39.71 55.80 93.79 0.00 0.00 39.71

917.80 3.1 0.17 157.80 59.69 59.87 6.80 39.43 55.70 93.71 0.00 0.00 39.43

917.70 3.0 0.17 150.17 58.72 58.89 6.70 39.13 55.60 93.62 0.00 0.00 39.13

917.60 2.9 0.17 142.68 57.72 57.89 6.60 38.84 55.50 93.54 0.00 0.00 38.84

917.50 2.8 0.17 135.31 56.71 56.88 6.50 38.55 55.40 93.46 0.00 0.00 38.55

917.40 2.7 0.17 128.07 55.68 55.85 6.40 38.25 55.30 93.37 0.00 0.00 38.25

917.30 2.6 0.17 120.97 54.63 54.80 6.30 37.95 55.20 93.29 0.00 0.00 37.95

917.20 2.5 0.16 114.00 53.56 53.73 6.20 37.65 55.10 93.20 0.00 0.00 37.65

917.10 2.4 0.16 107.18 52.47 52.63 6.10 37.34 55.00 93.12 0.00 0.00 37.34

917.00 2.3 0.16 100.49 51.36 51.52 6.00 37.03 54.90 93.03 0.00 0.00 37.03

916.90 2.2 0.16 93.95 50.22 50.38 5.90 36.72 54.80 92.95 0.00 0.00 36.72

916.80 2.1 0.16 87.56 49.05 49.21 5.80 36.41 54.70 92.86 0.00 0.00 36.41

916.70 2.0 0.15 81.32 47.86 48.01 5.70 36.10 54.60 92.78 0.00 0.00 36.10

916.60 1.9 0.15 75.24 46.63 46.79 5.60 35.78 54.50 92.69 0.00 0.00 35.78

916.50 1.8 0.15 69.31 45.38 45.53 5.50 35.46 54.40 92.61 0.00 0.00 35.46

916.40 1.7 0.15 63.55 44.08 44.23 5.40 35.13 54.30 92.52 0.00 0.00 35.13

916.30 1.6 0.15 57.96 42.75 42.90 5.30 34.81 54.20 92.44 0.00 0.00 34.81

916.20 1.5 0.14 52.54 41.38 41.52 5.20 34.48 54.10 92.35 0.00 0.00 34.48

916.10 1.4 0.14 47.31 39.95 40.09 5.10 34.14 54.00 92.27 0.00 0.00 34.14

916.00 1.3 0.14 42.26 38.48 38.62 5.00 33.81 53.90 92.18 0.00 0.00 33.81

915.90 1.2 0.14 37.40 36.94 37.08 4.90 33.47 53.80 92.10 0.00 0.00 33.47

915.80 1.1 0.13 32.75 35.34 32.88 4.80 33.12 53.70 92.01 0.00 0.00 32.88

915.70 1.0 0.13 28.30 33.66 28.43 4.70 32.78 53.60 91.93 0.00 0.00 28.43 25-Year Storm (cfs)

915.60 0.9 0.00 24.08 31.90 24.08 4.60 32.43 53.50 91.84 0.00 0.00 24.08 22.32

915.50 0.8 0.00 20.09 30.03 20.09 4.50 32.07 53.40 91.75 0.00 0.00 20.09

915.40 0.7 0.00 16.35 28.04 16.35 4.40 31.71 53.30 91.67 0.00 0.00 16.35

915.30 0.6 0.00 12.88 25.89 12.88 4.30 31.35 53.20 91.58 0.00 0.00 12.88

915.20 0.5 0.00 9.69 23.55 9.69 4.20 30.98 53.10 91.50 0.00 0.00 9.69

915.10 0.4 0.00 6.82 20.95 6.82 4.10 30.61 53.00 91.41 0.00 0.00 6.82

915.00 0.3 0.00 4.31 17.98 4.31 4.00 30.24 52.90 91.32 0.00 0.00 4.31

914.90 0.2 0.00 2.22 14.41 2.22 3.90 29.86 52.80 91.24 0.00 0.00 2.22

914.80 0.1 0.00 0.65 9.58 0.65 3.80 29.47 52.70 91.15 0.00 0.00 0.65

914.70 0.0 0.00 0.00 0.00 0.00 3.70 29.08 52.60 91.06 0.00 0.00 0.00

HEAD ON 

RISER (FT)

WS EL 

(FT)

MOCKINGBIRD COMPRESSOR STATION

CEC PROJECT NUMBER 161-104

SEDIMENT BASIN DESIGN

PERMANENT RISER STRUCTURE

DISCHARGE 

(CFS)

ORIFICE FLOW 

(CFS)

WEIR FLOW 

(CFS)

TOTAL 

DISCHARGE 

(CFS)

HEAD ON 

SPILLWAY (FT)

DISCHARGE

EMERGENCY SPILLWAY

PERF. FLOW 

(CFS)

OUTLET PIPE

OUTLET CONTROLINLET CONTROL

HEAD 

(FT)

PIPE FLOW 

(CFS) HEAD (FT)

PIPE FLOW 

(CFS)



Total Area of Perforations (sf) 0.016

Perforation Area (sf) 0.005

Cd 0.6

Ao REQUIRED 0.011

* Determined by Interpolation

Perforation Dia (in) 1.00

Perforation Dia (ft) 0.0833

Number of Perforations 3

Ao REQUIRED 0.017

72 HOURS

As* 5245

Cd

5245

1.82

48

0.6

Total Dewatering Time (hours) 50

DEWATERING ORIFICE SIZE AND TIME DESIGN

MARTS COMPRESSOR STATION

CEC PROJECT NUMBER 160-781

SEDIMENT BASIN DESIGN

ORIFICE DESIGN

H 1.82

T 72

Ao = As x (2h)^0.5/(T x Cd x 20,428)

Where

Ao = total area of dewatering holes, ft^2

As – surface area of the basin, sq.ft.

H = head of water above the hole, ft

Cd = coefficient of contraction for an orifice, ~ 0.6

T = detention time needed to dewater the basin, hours

48 HOURS

As*

H

T
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MADE BY: TGJ

DATE: 10/26/2016

CHECKED BY:

DATE:

Where:

y = Distance from upstream invert of outlet pipe to top of dewatering volume

= 916.08 - 908.9

= 7.18 ft

z = Horizontal component of upstream embankment slope

= 3

p = Pipe slope

 = 0.01 ft/ft

Ls= 7.18 ft (3 + 4) [1 + 0.01 / (0.25 - 0.01)]

 = 52.35 ft

For a permanent basin, the increase in flow path is 15%

Lf= 52.35 ft x 1.15

 = 60.21 ft

Minimum collar projection (Vmin) = flow path increase/twice the number of collars

Using 2 collars:

Vmin = (60.21 ft - 52.35 ft) / 2 (2)

= 2.00 ft

Space collars evenly along length of pipe in phreatic zone

Spacing = Ls /( No. of collars +1)

= 52.35 ft / (2 + 1)

= 17.45 ft

Check minimum and maximum collar spacing

Ls min = 5 x V = 5 x 2 ft

= 10.0 ft

Ls max = 14 x V = 14 x 2 ft

= 28.0 ft

Use 2 collars spaced 10.0 ft apart with one placed 10.0 ft from upstream end of the culvert with overall 

dimensions of 6' by 6'

Dry Detention Basin #1 

MOCKINGBIRD COMPRESSOR STATION

161-104

Anti-Seep Collar



COMPOST SOCK SEDIMENT TRAP #1 PREPARED BY: DATE: 10/21/2016

MOCKINGBIRD HILL COMPRESSOR STATION CHECKED BY: DATE:

CEC PROJECT NUMBER 161-104

0.53

1060 (TRIBUTARY DRAINAGE AREA x 2,000 cf/acre)

900

903.6 (TRAP BASE ELEVATION + PROPOSED EFFECTIVE TRAP HEIGHT)

REQUIRED TRAP HEIGHT

INCREMENTAL TOTAL 902.6 EL. @ REQ'D STORAGE CAPACITY

900 0 0 0 0 - 900 TRAP BASE ELEVATION

+ 1 FOOT (FREEBOARD)

900.2 67 34 7 7 3.6 FEET

900.4 135 101 20 27 PROPOSED TRAP CONFIGURATION

QTY

900.6 202 169 34 61 8 " SOCK 6.5 " SOCK

1 12 " SOCK 9.5 " SOCK

900.8 270 236 47 108 2 18 " SOCK 14.5 " SOCK

3 24 " SOCK 19 " SOCK

901 337 303 61 169 32 " SOCK 26 " SOCK

TOTAL 43 " EFFECTIVE TRAP HEIGHT

901.2 404 371 74 243 3.6 ' EFFECTIVE TRAP HEIGHT

901.4 472 438 88 330

901.6 539 506 101 431

901.8 607 573 115 546

902 674 640 128 674

902.2 791 733 147 821

902.4 909 850 170 991

902.6 1,026 967 193 1,184 ← REQUIRED STORAGE CAPACITY

902.8 1,143 1,085 217 1,401

903 1,261 1,202 240 1,641

903.2 1,378 1,319 264 1,905

903.4 1,495 1,436 287 2,192

903.6 1,612 1,554 311 2,503

903.8 1,730 1,671 334 2,837  

904 1,847 1,788 358 3,195

904.2 1,951 1,899 380 3,575

904.4 2,055 2,003 401 3,975

904.6 2,160 2,108 422 4,397

904.8 2,264 2,212 442 4,839

905 2,368 2,316 463 5,303

905.2 2,472 2,420 484 5,787

905.4 2,576 2,524 505 6,291

905.6 2,681 2,629 526 6,817

905.8 2,785 2,733 547 7,364

906 2,889 2,837 567 7,931

ELEVATION

AREA

(sf)

AVERAGE AREA

(sf)

STORAGE VOLUME (cf)

NOMINAL EFFECTIVE

TRAP TOP ELEVATION:

GSZ

TRIBUTARY DRAINAGE AREA (ac):

REQUIRED STORAGE CAPACITY (cf):

TRAP BASE ELEVATION:



PROJECT NAME:

PROJECT #: 161-104

PREPARED BY GSZ DATE: 10/14/16 CHECKED BY BRT DATE: 10/19/16

BARRIER A

SEGMENT A SLOPE = 38 SLOPE LENGTH = 58 75 17 23% 75 OK

SEGMENT B SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SUPER SILT FENCE IS ACCEPTABLE

BARRIER B

SEGMENT A SLOPE = 50 SLOPE LENGTH = 28 50 22 44% 50 OK

SEGMENT B SLOPE = 14 SLOPE LENGTH = 23 200 65 33% 88 OK

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SUPER SILT FENCE IS ACCEPTABLE

SEDIMENT BARRIER DESIGN
Mockingbird Compressor Stations

SILT FENCE/SOCK TYPE: SUPER SILT FENCE

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

51

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

58

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

SILT FENCE/SOCK TYPE: SUPER SILT FENCE

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT

P:\2016\161-104\-Calculations\ES\161-104 Sediment Barrier Calcs.xlsx



PROJECT NAME:

PROJECT #: 161-104

PREPARED BY GSZ DATE: 10/14/16 CHECKED BY BRT DATE: 10/19/16

BARRIER C

SEGMENT A SLOPE = 26 SLOPE LENGTH = 17 45 28 62% 45 OK

SEGMENT B SLOPE = 8 SLOPE LENGTH = 73 150 20 14% 94 OK

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

30 INCH SILT FENCE IS ACCEPTABLE

BARRIER D

SEGMENT A SLOPE = 11 SLOPE LENGTH = 23 100 77 77% 100 OK

SEGMENT B SLOPE = 22 SLOPE LENGTH = 29 55 13 24% 43 OK

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

30 INCH SILT FENCE IS ACCEPTABLE

SEDIMENT BARRIER DESIGN
Mockingbird Compressor Stations

SILT FENCE/SOCK TYPE: 30 INCH SILT FENCE

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

52

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

90

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

SILT FENCE/SOCK TYPE: 30 INCH SILT FENCE

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT
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PROJECT NAME:

PROJECT #: 161-104

PREPARED BY GSZ DATE: 10/14/16 CHECKED BY BRT DATE: 10/19/16

BARRIER E

SEGMENT A SLOPE = 50 SLOPE LENGTH = 42 50 8 16% 50 OK

SEGMENT B SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SUPER SILT FENCE IS ACCEPTABLE

BARRIER F

SEGMENT A SLOPE = 24 SLOPE LENGTH = 98 100 2 2% 100 OK

SEGMENT B SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SUPER SILT FENCE IS ACCEPTABLE

SEDIMENT BARRIER DESIGN
Mockingbird Compressor Stations

SILT FENCE/SOCK TYPE: SUPER SILT FENCE

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

98

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

42

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

SILT FENCE/SOCK TYPE: SUPER SILT FENCE

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT
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PROJECT NAME:

PROJECT #: 161-104

PREPARED BY GSZ DATE: 10/14/16 CHECKED BY BRT DATE: 10/19/16

BARRIER G

SEGMENT A SLOPE = 50 SLOPE LENGTH = 19 50 31 62% 50 OK

SEGMENT B SLOPE = 37 SLOPE LENGTH = 18 75 29 38% 47 OK

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SUPER SILT FENCE IS ACCEPTABLE

BARRIER H

SEGMENT A SLOPE = 41 SLOPE LENGTH = 80 80 0 0% 80 OK

SEGMENT B SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

32 INCH FILTREXX SILT SOCK IS ACCEPTABLE

SEDIMENT BARRIER DESIGN
Mockingbird Compressor Stations

SILT FENCE/SOCK TYPE: SUPER SILT FENCE

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

80

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

37

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

SILT FENCE/SOCK TYPE: 32 INCH FILTREXX SILT SOCK

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT
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PROJECT NAME:

PROJECT #: 161-104

PREPARED BY GSZ DATE: 10/14/16 CHECKED BY BRT DATE: 10/19/16

BARRIER I

SEGMENT A SLOPE = 18 SLOPE LENGTH = 33 200 167 84% 200 OK

SEGMENT B SLOPE = 45 SLOPE LENGTH = 31 50 11 22% 42 OK

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SUPER SILT FENCE IS ACCEPTABLE

BARRIER J

SEGMENT A SLOPE = 22 SLOPE LENGTH = 105 180 75 42% 180 OK

SEGMENT B SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

32 INCH FILTREXX SILT SOCK IS ACCEPTABLE

SEDIMENT BARRIER DESIGN
Mockingbird Compressor Stations

SILT FENCE/SOCK TYPE: SUPER SILT FENCE

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

105

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

64

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

SILT FENCE/SOCK TYPE: 32 INCH FILTREXX SILT SOCK

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT
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PROJECT NAME:

PROJECT #: 161-104

PREPARED BY GSZ DATE: 10/14/16 CHECKED BY BRT DATE: 10/19/16

BARRIER K

SEGMENT A SLOPE = 22 SLOPE LENGTH = 100 100 0 0% 100 OK

SEGMENT B SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

SUPER SILT FENCE IS ACCEPTABLE

BARRIER L

SEGMENT A SLOPE = 12 SLOPE LENGTH = 17 100 83 83% 100 OK

SEGMENT B SLOPE = 31 SLOPE LENGTH = 17 40 16 41% 34 OK

SEGMENT C SLOPE = SLOPE LENGTH = 0 0 0% 0 -

30 INCH SILT FENCE IS ACCEPTABLE

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

34

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

100

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

SILT FENCE/SOCK TYPE: 30 INCH SILT FENCE

SEDIMENT BARRIER DESIGN
Mockingbird Compressor Stations

SILT FENCE/SOCK TYPE: SUPER SILT FENCE

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT
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PROJECT NAME:

PROJECT #: 161-104

PREPARED BY GSZ DATE: 10/14/16 CHECKED BY DATE: 

BARRIER M

SEGMENT A SLOPE = 21 SLOPE LENGTH = 95 180 85 47% 180 OK

SEGMENT B SLOPE = 20 SLOPE LENGTH = 20 250 98 39% 119 OK

SEGMENT C SLOPE = 50 SLOPE LENGTH = 23 60 1 1% 24 OK

32 INCH FILTREXX SILT SOCK IS ACCEPTABLE

BARRIER N

SEGMENT A SLOPE = 15 SLOPE LENGTH = 41 350 309 88% 350 OK

SEGMENT B SLOPE = 21 SLOPE LENGTH = 137 180 22 12% 159 OK

SEGMENT C SLOPE = 20 SLOPE LENGTH = 31 250 -1 0% 0 NO GOOD

32 INCH FILTREXX SILT SOCK IS ACCEPTABLE

SEDIMENT BARRIER DESIGN
Mockingbird Compressor Stations

SILT FENCE/SOCK TYPE: 32 INCH FILTREXX SILT SOCK

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

138

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH

SILT FENCE/SOCK TYPE: 32 INCH FILTREXX SILT SOCK

SLOPE SEGMENT

ACTUAL 

SLOPE %

ACTUAL SLOPE 

LENGTH FEET

ALLOWABLE 

LENGTH           

(FT)

REMAINING 

LENGTH    (FT) PERCENTAGE REMAINING

MAXIMUM 

ALLOWABLE 

LENGTH (FT) RESULT

TOTAL ACTUAL 

SLOPE LENGTH 

(FT)

209

SINCE THE ACTUAL SLOPE LENGTH IS LESS THAN THE MAXIMIUM ALLOWABLE SLOPE LENGTH
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