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Area Listing (all nodes)

Area CN Description
(acres) (subcaichment-numbers)

0.562 39 >75% Grass cover, Good, HSG A (3)
3.056 61 >75% Grass cover, Good, HSG B (1)
1.802 74 >75% Grass cover, Good, HSG C (1)
0.081 80 >75% Grass cover, Good, HSG D (1)
0.303 96 Gravel surface, HSG A (3)
1.539 30 Meadow, non-grazed, HSG A (3)
0.540 58 Meadow, non-grazed, HSG B (1, 2, 3)
0.321 71 Meadow, non-grazed, HSG C (1)
3.117 78 Meadow, non-grazed, HSG D (1, 2, 3)
0177 98 Paved parking, HSG A (3)
4.374 98 Paved parking, HSG B (1, 2)
4.627 98 Paved parking, HSG C (1)
0.085 98 Paved parking, HSG D (1)
0.024 98 Water Surface, HSG A (3)
0.000 98 Water Surface, HSG B (3)
1.581 98 Water Surface, HSG D (3)
1.976 36 Woods, Fair, HSG A (3)
31.543 60 Woods, Fair, HSG B (1, 2, 3)
11.266 73 Woods, Fair, HSG C (1)
9.038 79 Woods, Fair, HSGD (1, 2, 3)
0.094 43 Woods/grass comb., Fair, HSG A (3)
0.369 65 Woods/grass comb., Fair, HSG B (1)
0.112 76 Woods/grass comb., Fair, HSG C (1)
0.050 82 Woods/grass comb., Fair, HSG D (3)
76.644 706 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
{acres) Group Numbers

4.673 HSG A 3
39.882 HSGB 1,2,3
18.128 HSGC 1
13.980 HSGD 1,2,3
0.000 Other
76.644 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Totai Ground Subcatchment
(acres) (acres) {acres) (acres) {acres) (acres) Cover Numbers

0.562 3.056 1.802 0.081 0.000 5501 >75% Grass cover, Good 1,3

0.303 0.000 0.000 0.600 0.000 0.303 Gravel surface 3

1.539 0.540 0.321 3.117 0.000 5.517 Meadow, non-grazed 1,2,3

0.177 4.374 4,627 0.095 0.000 9.273 Paved parking 1,2,3

0.024 0.000 0.000 1.581 0.000 1.605 Water Surface 3

1.976 31.543 11.266 9.038 0.000 53.822 Woods, Fair 1,2,3

0.094 0.369 0.112 0.050 0.000 0.624 Woods/grass comb., Fair 1,3

4.673 39.882 18.128 13.980 0.000 76.644 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-lnvert  Out-Invert Length Slope n  Diam/Width Height Inside-Fill

Number {feet) {feet) {feet) (ft/ft) (inches) (inches) (inches)

1 1 0.00 0.00 80.0 0.0375 0.013 18.0 0.0 0.0

2 1 0.00 0.00 11.0 0.0455 0.013 24.0 0.0 0.0

3 1 0.00 0.00 240 00417 0.013 15.0 0.0 0.0

4 1 0.00 0.00 218.0 0.0417 0.013 24.0 0.0 0.0

5 1 0.00 0.00 65.0 0.1846 0.013 24.0 0.0 0.0

6 5P 0.40 -0.13 46.0 00115 0.035 36.0 36.0 12.0




Mamacoke Stream - Existing Conditions Model
Mamacoke Stream_Existing Cond
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Notes Listing (aill nodes)

Line# Node Notes
Number

1 Project Rainfall events imported from "NRCS-Rain.txt" for 810 CT New London
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: Mamacoke Stream DA Runoff Area=2,320,002 sf 17.03% Impervious Runoff Depth=0.79"
Flow Length=2,868' Tc=34.6 min CN=73 Runoff=21.95 cfs 3.509 af

Subcatchment2: Side Swale DA Runoff Area=478,640 sf 0.23% Impervious Runoff Depth=0.32"
Flow Length=1,369' Tc=31.5min CN=61 Runoff=1.17 cfs 0.297 af

Subcatchment3: Marsh + Salt Pond DA Runoff Area=539,972 sf 14.37% Impervious Runoff Depth=0.29"
Flow Length=1,347" Tc=39.9 min CN=80 Runoff=1.02 cfs 0.304 af

Total Runoff Area = 76.644 ac Runoff Volume = 4.110 af Average Runoff Depth = 0.64"
85.81% Pervious = 65.767 ac  14.19% Impervious = 10.877 ac
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Summary for Subcatchment 1: Mamacoke Stream DA

Runoff = 21.95cfs @ 12.53 hrs, Volume= 3.509 af, Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 1-Year Rainfall=2.89"

Area (sfy CN Description

1,173 79  Woods, Fair, HSG D
589 58 Meadow, non-grazed, HSG B
13,985 71 Meadow, non-grazed, HSG C
92,123 78 Meadow, non-grazed, HSG D
189,429 98 Paved parking, HSG B
201,565 98 Paved parking, HSG C
4,122 98 Paved parking, HSG D
749,434 60 Woods, Fair, HSG B
490,744 = 73 Woods, Fair, HSG C
340,738 79  Woods, Fair, HSG D
133,138 61 >75% Grass cover, Good, HSG B
786,490 74  >75% Grass cover, Good, HSG C
3,510 80 >75% Grass cover, Good, HSG D
16,079 65 Woods/grass comb., Fair, HSG B
4,883 76 Woods/grass comb., Fair, HSG C
2,320,002 73 Weighted Average
1,924,886 82.97% Pervious Area
395,116 17.03% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

20.7 100 0.0200 0.08 Sheet Flow, Sheet

Woods: Light underbrush n= 0.400 P2= 3.45"

0.5 73 0.0274 2.48 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv=15.0fps

2.1 268 0.0112 2.15 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3fps

0.6 92 0.0326 2.71 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv= 15.0 fps

4.1 433 0.1247 1.77 Shallow Concentrated Flow, Shallow - Woods
Woodiand Kv= 5.0 fps

0.7 179 0.0503 4.55 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3fps

0.1 80 0.0375 11.51 20.34 Pipe Channel, RCP_Round 18"

18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'

n= 0.013 Concrete pipe, bends & connections
0.0 11 0.0455 15.36 48.26 Pipe Channel, RCP_Round 24"

24 0" Round Area= 3.1 sf Perim=86.3"' r=0.50'

n=0.013 Concrete pipe, bends & connections
0.0 24 0.0417 10.75 13.19 Pipe Channel, RCP_Round 15"

15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'

n=(0.013 Concrete pipe, bends & connections
0.2 218 0.0417 14.70 46.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3"' r=0.50'

n= 0.013 Concrete pipe, bends & connections
0.0 65 0.1846  30.94 97.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'

n= 0.013 Concrete pipe, bends & connections
4.7 521 01373 1.85 Shallow Concentrated Flow, Shallow - Woods

Woodiand Kv=5.0fps
0.9 804 0.0672 14.35 574.16 Trap/Vee/Rect Channel Fiow, Channel to POI

Bot.W=4.00" D=4.00' Z=1.5"'" Top.W=16.00'

n=0.045

346 2,868 Total
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Subcatchment 1: Mamacoke Stream DA

Hydrograph
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Summary for Subcatchment 2: Side Swale DA

Runoff = 1.17 cfs @ 12.61 hrs, Volume= 0.297 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 1-Year Rainfali=2.89"

Area (sf) CN Description

18,188 58 Meadow, non-grazed, HSG B
7974 78 Meadow, non-grazed, HSG D
1,093 98 Paved parking, HSG B

441,497 60 Woods, Fair, HSG B
9,888 789 Woods, Fair, HSG D

478,640 61 Weighted Average

477,547 99.77% Pervious Area
1,093 0.23% Impervious Area

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

27.3 100 (.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush n= 0.800 P2= 345"
38 1,183 0.1175 514 Shallow Concentrated Flow, Shallow - Grass

Grassed Waterway Kv=15.0 fps

0.4 86 0.0174 3.46 27.64 Trap/Vee/Rect Channel Flow, Channel to POI
Bot.W=5,00' D=1.00' Z=3.0 /' Top.W=11.00'
n=0.045

31.5 1,369 Total
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Subcatchment 2: Side Swale DA
Hydrograph
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Summary for Subcatchment 3: Marsh + Salt Pond DA

Runoff = 1.02cfs @ 12.80 hrs, Volume= 0.304 af, Depth= 0.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, di= 0.05 hrs
NOAA 24-hr D 1-Year Rainfali=2.89"

Area {(sf) CN Description

13,188 96 Gravel surface, HSG A
814 98 Water Surface, HSG D
2 36 Woods, Fair, HSG A
3,713 79 Woods, Fair, HSG D
67,020 30 Meadow, non-grazed, HSG A
4,743 58 Meadow, non-grazed, HSG B
35,684 78 Meadow, non-grazed, HSG D
181 98 Water Surface, HSG D
7,704 98 Paved parking, HSG A
86,051 36 Woods, Fair, HSG A
183,080 60 Woods, Fair, HSG B
38,165 79 Woods, Fair, HSG D
9,120 98 Woater Surface, HSG D
24,475 38 >75% Grass cover, Good, HSG A
906 98 Water Surface, HSG A
1 98 Water Surface, HSG B
1 98 Water Surface, HSGD
57,141 08 Water Surface, HSG D
4,075 43 Woods/grass comb., Fair, HSG A
2,165 82 Woods/grass comb., Fair, HSG D
140 98 Water Surface, HSG A
17 98 Water Surface, HSG D
1,586 98 Water Surface, HSG D
539,972 60 Weighted Average
462,361 85.63% Pervious Area
77,611 14.37% Impervious Area

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

27.3 100 0.0400 0.06 Sheet Flow, Sheet - Woods

Woods: Dense underbrush n=0.800 P2= 3.45"

2.5 226 0.0885 1.49 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv= 5.0 fps

1.1 197 0.0406 3.02 Shallow Concentrated Flow, Shallow - Grassed
Grassed Waterway Kv= 15.0 fps

8.2 332 0.0181 0.67 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv=5.0fps

0.8 492 9.83 Lake or Reservoir, Pond

Mean Depth= 3.00'

39.9 1,347 Total
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Subcatchment 3: Marsh + Salt Pond DA
Hydrograph
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 861 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: Mamacoke Stream DA Runoff Area=2,320,002 sf 17.03% Impervious Runoff Depth=1.15"
Flow Length=2,868" Tc=34.6 min CN=73 Runoff=33.37 cfs 5.087 af

Subcatchment2: Side Swale DA Runoff Area=478,640 sf 0.23% Impervious Runoff Depth=0.55"
Flow Length=1,369' Tc=31.5min CN=61 Runoff=2.60 cfs 0.504 af

Subcatchment3: Marsh + Salt Pond DA Runoff Area=539,972 sf 14.37% Impervious Runoff Depth=0.51"
Flow Length=1,347" Tc=39.9 min CN=60 Runoff=2.31 cfs 0.527 af

Total Runoff Area = 76.644 ac Runoff Volume = 6.118 af Average Runoff Depth = 0.96"
85.81% Pervious = 65.767 ac  14.19% Impervious = 10.877 ac
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Summary for Subcatchment 1: Mamacoke Stream DA

Runoff = 33.37cfs @ 12.51 hrs, Volume= 5.087 af, Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.45"

Area {sf) CN Description

1,173 79  Woods, Fair, HSG D
5890 58 Meadow, non-grazed, HSG B
13,985 71 Meadow, non-grazed, HSG C
92,123 78 Meadow, non-grazed, HSG D
189,429 98 Paved parking, HSG B
201,565 98 Paved parking, HSG C
4,122 98 Paved parking, HSG D
749,434 60 Woods, Fair, HSG B
480,744 73 Woods, Fair, HSG C
340,738 79 Woods, Fair, HSG D
133,138 61 >75% Grass cover, Good, HSG B
78,490 74 >75% Grass cover, Good, HSG C
3,510 80 >75% Grass cover, Good, HSG D
16,079 65 Woods/grass comb., Fair, HSG B
4,883 76  Woods/grass comb., Fair, HSG C
2,320,002 73 Weighted Average
1,924,886 82.97% Pervious Area
395,116 17.03% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ift)  (ft/sec) {cfs)

20.7 100 0.0200 0.08 Sheet Flow, Sheet

Woods: Light underbrush n=0.400 P2= 3.45"

0.5 73 0.0274 2.48 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv=15.0 fps

2.1 268 0.0112 2.15 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3fps

0.6 92 0.0326 2.71 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv=15.0 fps

4.1 433 0.1247 1.77 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv=5.0 fps

07 179 0.0503 4.55 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3 fps

0.1 80 0.0375 11.51 20.34 Pipe Channel, RCP_Round 18"

18.0" Round Area= 1.8 sf Perim=4.7' r= 0.38'

n= 0.013 Concrete pipe, bends & connections
0.0 11 0.0455 15.36 48.26 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'

n= 0.013 Concrete pipe, bends & connections
0.0 24 0.0417 10.75 13.19 Pipe Channel, RCP_Round 15"

15.0" Round Area= 1.2 sf Perim=3.9' r= 0.31'

n= 0.013 Concrete pipe, bends & connections
0.2 218 0.0417 14.70 46.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3" r= 0.50'

n= 0.013 Concrete pipe, bends & connections
0.0 65 0.1846 30.94 97.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'

n= 0.013 Concrete pipe, bends & connections
4.7 521 0.1373 1.85 Shallow Concentrated Flow, Shallow - Woods

Woodland Kv=5.0fps
09 804 0.0672 14.35 574.16 Trap/Vee/Rect Channel Flow, Channel to POI

Bot.W=4.00' D=4.00" Z=1.5"V Top.W=16.00'

n= 0.045

346 2,868 Total
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Subcatchment 1: Mamacoke Stream DA
Hydrograph
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Summary for Subcatchment 2: Side Swale DA

Runoff = 260cfs @ 12.54 hrs, Volume= 0.504 af, Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.45"

Area (sf) CN __ Description
18,188 58 Meadow, non-grazed, HSG B
7.974 78 Meadow, non-grazed, HSG D
1,003 98 Paved parking, HSG B
441,497 80 Woods, Fair, HSG B
9,888 79 Woods, Fair, HSG D
478,640 61 Weighted Average
477,547 99.77% Pervious Area
1,093 0.23% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) __ (feet) (ft/ft)  (ftfsec) (cfs)

27.3 100 0.0400 0.06 Sheet Flow, Sheet
Woods:; Dense underbrush n=0.800 P2= 3.45"
3.8 1,183 0.1175 5.14 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv= 15.0 fps
04 86 0.0174 3.46 27.64 Trap/Vee/Rect Channel Flow, Channel to POI
Bot.W=5.00' D=1.00' Z=3.0"" Top.W=11.00'
n= 0.045

31.5 1,369 Total
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Subcatchment 2: Side Swale DA
Hydrograph
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Summary for Subcatchment 3: Marsh + Salt Pond DA

Runoff = 2.3 cfs @ 12.70 hrs, Volume= 0.527 af, Depth= 0.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.45"

Area (sfy CN Description
13,188 968 Gravel surface, HSG A
814 98 Water Surface, HSGD
2 36 Woods, Fair, HSG A
3713 79 Woods, Fair, HSG D
67,020 30 Meadow, non-grazed, HSG A
4743 58 Meadow, non-grazed, HSG B
35884 78 Meadow, non-grazed, HSG D
181 98 Water Surface, H3G D
7,704 98 Paved parking, HSG A
86,051 36 Woods, Fair, HSG A
183,080 60 Woods, Fair, HSGB
38,165 79 Woods, Fair, HSG D
9,120 98 Water Surface, HSG D
24,475 38 >75% Grass cover, Good, HSG A
906 98 Water Surface, HSG A
1 98 Woater Surface, HSG B
1 98 Water Surface, HSG D
57,141 98 Water Surface, HSG D
4,075 43 Woods/grass comb., Fair, HSG A
2,165 82 Woods/grass comb., Fair, HSGD
140 98 Water Surface, HSG A
17 98 Woater Surface, HSG D
1,586 98 Water Surface, HSG D
539,972 60 Weighted Average
462,361 85.63% Pervious Area
77,611 14.37% Impervious Area

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

27.3 100 0.0400 0.06 Sheet Flow, Sheet - Woods

Woods: Dense underbrush n= 0.800 P2=3.45"

2.5 226 0.0885 1.49 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv= 5.0 fps

1.1 197 0.0406 3.02 Shallow Concentrated Flow, Shallow - Grassed
Grassed Waterway Kv=15.0 fps

8.2 332 0.0181 0.67 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv=5.0 fps

0.8 492 9.83 l.ake or Reservoir, Pond

Mean Depth= 3.00'

39.9 1,347 Total
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Subcatchment 3: Marsh + Salt Pond DA
Hydrograph

(231 |

i | NOAA 24-hr D
1 - 2-Year Rainfall=3.45"
| Runoff Area=539,972 sf
Runoff Volume=0.527 af
Runoff Depth=0.51"
Flow Length=1,347"
Tc=39.9 min
CN=60

Flow (cfs)
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Time (hours)
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-ind+Trans method - Pond routing by Stor-ind method

Subcatchment1: Mamacoke Stream DA Runoff Area=2,320,002 sf 17.03% Impervious Runoff Depth=1.79"
Flow Length=2,868' Tc=34.6 min CN=73 Runoff=53.89 ¢fs 7.948 af

Subcatchment2: Side Swale DA Runoff Area=478,640 sf 0.23% Impervious Runoff Depth=1.00"
Flow Length=1,369' Tc=31.5min CN=61 Runoff=5.69 cfs 0.918 af

Subcatchment3: Marsh + Salt Pond DA Runoff Area=539,972 sf 14.37% Impervious Runoff Depth=0.95"
Flow Length=1,347" Tc=39.9 min CN=60 Runoff=5.21 cfs 0.976 af

Total Runoff Area = 76.644 ac Runoff Volume = 9.842 af Average Runoff Depth = 1.54"
85.81% Pervious = 65.767 ac  14.19% Impervious = 10.877 ac




Mamacoke Stream - Existing Conditions Model

Mamacoke Stream_Existing Cond NOAA 24-hr D 5-Year Rainfall=4.36"
Prepared by Biohabitats, Inc. Printed 10/1/2025
HydroCAD® 10.00-25 s/n 05603 © 2019 HydroCAD Software Solutions LLC Page 24

Summary for Subcatchment 1: Mamacoke Stream DA

Runoff = 63.89cfs @ 12.50 hrs, Volume= 7.948 af, Depth= 1.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 5-Year Rainfall=4 36"

Area (sf) CN Description
1,173 79 Woods, Fair, HSG D
589 58 Meadow, non-grazed, HSG B
13,985 71 Meadow, non-grazed, HSG C
92,123 78 Meadow, non-grazed, HSG D
189,428 98 Paved parking, HSG B
201,565 98 Paved parking, HSG C
4,122 98 Paved parking, HSG D
749,434 60 Woods, Fair, HSG B
490,744 73  Woods, Fair, HSG C
340,738 79  Woods, Fair, HSG D
133,138 61 >75% Grass cover, Good, HSG B
78,490 74 >75% Grass cover, Good, HSG C
3,510 80 =>75% Grass cover, Good, HSG D
16,079 65 Woods/grass comb., Fair, HSG B
4,883 76  Woods/grass comb., Fair, HSG C
2,320,002 73 Weighted Average
1,924,886 82.97% Pervious Area
395,116 17.03% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min} (feel) (ft/ft)  (ft/sec) {cfs)

20.7 100 0.0200 0.08 Sheet Flow, Sheet

Woods: Light underbrush n=0.400 P2= 3.45"

0.5 73 0.0274 2.48 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv= 15.0 fps

2.1 268 0.0112 2.15 Shaliow Concentrated Flow, Shallow - Paved
Paved Kv=20.31ps

0.6 92 0.0326 2.7 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv=15.0fps

4.1 433 0.1247 1.77 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv=5.0 fps

0.7 179 0.0503 4.55 Shallow Concentrated Flow, Shaliow - Paved
Paved Kv=20.3fps

0.1 80 0.0375 11.51 20.34 Pipe Channel, RCP_Round 18"

18.0" Round Area= 1.8 sf Perim=4.7"' r=0.38'

n=0.013 Concrete pipe, bends & connections
0.0 11 0.0455 15.36 48.26 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'

n=0.013 Concrete pipe, bends & connections
0.0 24 0.0417 10.75 13.19 Pipe Channel, RCP_Round 15"

15.0" Round Area= 1.2 sf Perim=3.9' r= 0.31

n= 0.013 Concrete pipe, bends & connections
0.2 218 0.0417 14.70 46.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'

n=0.013 Concrete pipe, bends & connections
0.0 65 0.1846 30.94 97.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'

n=0.013 Concrete pipe, bends & connections
4.7 521 0.1373 1.85 Shallow Concentrated Flow, Shallow - Woods

Woodland Kv= 5.0 fps
0.9 804 0.0672 1435 574.16 Trap/Vee/Rect Channel Flow, Channel to POI

Bot.W=4.00' D=4.00' Z=1.5"/' Top.W=16.00'

n=0.045

346 2,868 Total
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Mamacoke Stream - Existing Conditions Model
NOAA 24-hr D 5-Year Rainfall=4.36"
Printed 10/1/2025

Flow (cfs)

Subcatchment 1: Mamacoke Stream DA
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- ..-.-b-Year Rainfall=4.36" -
-~ Runoff Area=2,320,002 sf
' Runoff Volume=7.948 af
~ Runoff Depth=1.79"

~ Flow Length=2,868"
Tc=34.6 min
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Summary for Subcatchment 2: Side Swale DA

Runoff = 569 cfs @ 12.49 hrs, Volume= 0.918 af, Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 5-Year Rainfall=4.36"

Area (sf) CN Description
18,188 58 Meadow, non-grazed, HSG B
7,974 78 Meadow, non-grazed, HSG D
1,093 98 Paved parking, HSG B
441,497 60 Woods, Fair, HSG B
9,888 79  Woods, Fair, HSG D
478,640 61 Weighted Average
477,547 99.77% Pervious Area
1,093 0.23% Impervious Area

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

27.3 100 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2= 3.45"
3.8 1,183 0.1175 5.14 Shallow Concentrated Flow, Shallow - Grass

Grassed Waterway Kv= 15.0 fps

0.4 86 0.0174 3.46 27.64 Trap/Vee/Rect Channel Flow, Channel to POl
Bot.W=5.00' D=1.00' Z= 3.0 /" Top.W=11.00'
n=0.045

315 1,369 Total
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Subcatchment 2: Side Swale DA
Hydrograph

| NOAA 24-hr D
g 5-Year Rainfall=4.36"
_ Runoff Area=478,640 sf

Runoff Volume=0.918 af

g > Runoff Depth=1.00"
o Flow Length=1,369"
2 Tc=31.5 min
CN=61
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Summary for Subcatchment 3: Marsh + Salt Pond DA

Runoff = 521cfs @ 12.63 hrs, Volume= 0.976 af, Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 5-Year Rainfall=4.36"

Area (sfi CN Description
13,188 96 Gravel surface, HSG A
814 98 Water Surface, HSG D
2 36 Woods, Fair, HSG A
3,713 79 Woods, Fair, HSG D
67,020 30 Meadow, non-grazed, HSG A
4,743 58 Meadow, non-grazed, HSG B
35,684 78 Meadow, non-grazed, HSG D
181 98 Water Surface, HSG D
7,704 98 Paved parking, HSG A
86,051 36 Woods, Fair, HSG A
183,080 60 Woods, Fair, HSG B
38,165 79 Woods, Fair, HSG D
9,120 98 Water Surface, HSG D
24,475 39 >75% Grass cover, Good, HSG A
906 98 Water Surface, HSG A
1 98 Water Surface, HSG B
1 98 Water Surface, HSG D
57,141 98 Water Surface, HSG D
4075 43 Woods/grass comb., Fair, HSG A
2,165 82 Woods/grass comb., Fair, HSG D
140 98 Water Surface, HSG A
17 98 Water Surface, HSG D
1,586 98 Water Surface, HSG D
539,972 60 Weighted Average
462,361 85.63% Pervious Area
77,611 14.37% Impervious Area

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

27.3 100 0.0400 0.08 Sheet Flow, Sheet - Woods

Woods: Dense underbrush n=0.800 P2=3.45"

2.5 226 0.0885 1.49 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv= 5.0 fps

1.1 197 0.0406 3.02 Shallow Concentrated Flow, Shallow - Grassed
Grassed Waterway Kv=15.0 fps

8.2 332 0.0181 0.67 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv=5.0 fps

0.8 492 9.83 Lake or Reservoir, Pond

Mean Depth= 3.00'

39.9 1,347 Total
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Subcatchment 3: Marsh + Salt Pond DA
Hydrograph

Flow (cfs)

J

"""""" NOAA 24-hr D
5-Year Rainfall=4.36"
Runoff Area=539,972 sf
Runoff Volume=0.976 af
- Runoff Depth=0.95"
Flow Length=1,347"
Tc=39.9 min

CN=60
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: Mamacoke Stream DA Runoff Area=2,320,002 sf 17.03% impervious Runoff Depth=2.37"
Flow Length=2,868' Tc=34.6 min CN=73 Runoff=72.09 cfs 10.506 af

Subcatchment2: Side Swale DA Runoff Area=478,640 sf 0.23% Impervious Runoff Depth=1.44"
Flow Length=1,369" Tc=31.5min CN=61 Runoff=8.70 cfs 1.315 af

Subcatchment3: Marsh + Salt Pond DA Runoff Area=539,972 sf 14.37% Impervious Runoff Depth=1.37"
Flow Length=1,347" Tc=39.9min CN=60 Runoff=8.10 c¢fs 1.411 af

Total Runoff Area = 76.644 ac Runoff Volume = 13.231 af Average Runoff Depth = 2.07"
85.81% Pervious = 65.767 ac  14.19% Impervious = 10.877 ac
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Summary for Subcatchment 1: Mamacoke Stream DA

Runoff = 72.09cfs @ 12.50 hrs, Volume= 10.506 af, Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.11"

Area (sfY CN Description
1,173 79 Woods, Fair, HSG D
589 58 Meadow, non-grazed, HSG B
13,985 71 Meadow, non-grazed, HSG C
92,123 78 Meadow, non-grazed, HSG D
189,429 98 Paved parking, HSG B
201,565 98 Paved parking, HSG C
4,122 98 Paved parking, HSG D
749,434 60 Woods, Fair, HSG B
490,744 73 Woods, Fair, HSG C
340,738 79 Woods, Fair, HSG D
133,138 61 >75% Grass cover, Good, HSG B
78,490 74 >75% Grass cover, Good, HSG C
3,510 80 >75% Grass cover, Good, HSG D
16,079 85 Woodsfgrass comb., Fair, HSG B
4,883 76 Woods/grass comb., Fair, HSG C
2,320,002 73 Weighted Average
1,924 886 82.97% Pervious Area
395,116 17.03% Impervious Area
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Tc Length Siope Velocity Capacity Description
(min) __ (feet)  (ft/ft) (ft/sec) {cfs)

20.7 100 0.0200 0.08 Sheet Flow, Sheet

Woods: Light underbrush n=0.400 P2=3.45"

0.5 73 0.0274 2.48 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv= 15.0 fps

21 268 0.0112 2.15 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3fps

0.6 92 0.0328 2.71 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv= 15.0 fps

4.1 433 0.1247 1.77 Shallow Concentrated Flow, Shallow - Woods
Woodtand Kv= 5.0 fps

0.7 179 0.0503 4.55 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3 fps

0.1 80 0.0375 11.61 20.34 Pipe Channel, RCP_Round 18"

18.0" Round Area= 1.8 sf Perim=4.7' r= 0.38'

n=0.013 Concrete pipe, bends & connections
0.0 11 0.0455 15.36 48.26 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3"' r= 0.50'

n= 0.013 Concrete pipe, bends & connections
0.0 24 0.0417 10.75 13.19 Pipe Channel, RCP_Round 15"

15.0" Round Area= 1.2 sf Perim=3.9" r= 0.31'

n=0.013 Concrete pipe, bends & connections
0.2 218 0.0417 14.70 46.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3"' r= 0.50'

n= 0.013 Concrete pipe, bends & connections
0.0 65 0.1846  30.94 97.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'

n=0.013 Concrete pipe, bends & connections
4.7 521 0.1373 1.85 Shallow Concentrated Flow, Shallow - Woods

Woodland Kv= 5.0 fps
0.9 804 0.0672 1435 574.16 Trap/Vee/Rect Channel Fiow, Channel to POI

Bot.W=4.00' D=4.00' Z=1.5"/" Top.W=16.00'

n= 0.045

346 2,868 Toftal
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Flow (cfs)

Subcatchment 1: Mamacoke Stream DA

~ Flow Length=2,868'

. 10-Year Rainfall=5.11"
" Runoff Area=2,320,002 sf

Runoff Depth=2.37"

Tc=34.6 min
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Summary for Subcatchment 2: Side Swale DA

Runoff = 8.70cfs @ 12.48 hrs, Volume= 1.315 af, Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfail=5.11"

Area (sf) CN__ Description
18,188 58 Meadow, non-grazed, HSG B
7.974 78 Meadow, non-grazed, HSG D
1,093 98 Paved parking, HSG B
441,497 60 Woods, Fair, HSG B
9,888 79  Woods, Fair, HSG D
478,640 61 Weighted Average
477,547 99.77% Pervious Area
1,093 0.23% Impervious Area

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

27.3 100 0.0400 0.06 Sheet Fiow, Sheet
Woods: Dense underbrush n=0.800 P2=3.45"
38 1,183 0.1175 514 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv= 15.0 fps
0.4 86 0.0174 3.46 27.64 Trap/Vee/Rect Channel Flow, Channel to POI
BotW=5.00' D=1.00" Z=3.0"/" Top.W=11.00'
n= 0.045

315 1,369 Total
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Subcatchment 2: Side Swale DA
Hydrograph
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Summary for Subcatchment 3: Marsh + Salt Pond DA

Runoff = 8.10cfs @ 12.61 hrs, Volume= 1.411 af, Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.11"

Area (sf) CN Description
13,188 96 Gravel surface, HSG A
814 98 Water Surface, HSG D
2 36 Woods, Fair, HSG A
3,713 79  Woods, Fair, HSG D
67,020 30 Meadow, non-grazed, HSG A
4,743 58 Meadow, non-grazed, HSG B
35,684 78 Meadow, non-grazed, HSG D N
181 98 Water Surface, HSG D
7,704 98 Paved parking, HSG A
86,051 36 Woods, Fair, HSG A
183,080 60 Woods, Fair, HSG B
38,165 79 Woods, Fair, HSG D
9,120 98 Water Surface, HSG D
24,475 39 >75% Grass cover, Good, HSG A
906 98 Water Surface, HSG A
1 98 Water Surface, HSG B
1 98 Water Surface, HSG D
57,141 98 Water Surface, HSG D
4075 43 Woods/grass comb., Fair, HSG A
2165 82 Woods/grass comb., Fair, HSG D
140 88 Water Surface, HSG A
17 98 Water Surface, HSG D
1,686 98 Water Surface, HSG D
539,972 60 Weighted Average
462,361 85.63% Pervious Area
77,611 14.37% Impervious Area

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

27.3 100 0.0400 0.06 Sheet Flow, Sheet - Woods

Woods: Dense underbrush n=0.800 P2= 3.45"

25 226 0.0885 1.49 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv=5.0fps

1.1 197 0.0406 3.02 Shallow Concentrated Flow, Shallow - Grassed
Grassed Waterway Kv= 15.0 fps

8.2 332 0.0181 0.67 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv= 5.0 fps

0.8 492 9.83 Lake or Reservoir, Pond

Mean Depth= 3.00'

39.9 1,347 Total
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Subcatchment 3: Marsh + Salt Pond DA

\ Hydrograph
. _
. NOAA 24-hr D
E B R - 10-Year Rainfall=5.11"
of i ~ Runoff Area=539,972 sf
0 5 Runoff Volume=1.411 af
P Runoff Depth=1.37"
" Flow Length=1,347"
AR T Tc=39.9 min
- CN=60
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment1: Mamacoke Stream DA Runoff Area=2,320,002 sf 17.03% Impervious Runoff Depth=3.21"
Flow Length=2,868' Tc=34.6 min CN=73 Runoff=98.53 cfs 14.262 af

Subcatchment2: Side Swale DA Runoff Area=478,640 sf 0.23% Impervious Runoff Depth=2.11"
Flow Length=1,369' Tc=31.5min CN=81 Runoff=13.37 cfs 1.929 af

Subcatchment3: Marsh + Salt Pond DA Runoff Area=539,972 sf 14.37% Impervious Runoff Depth=2.02"
Fiow Length=1,347" Tc=39.9 min CN=60 Runoff=12.61 cfs 2.087 af

Total Runoff Area = 76.644 ac Runoff Volume = 18.278 af Average Runoff Depth = 2.86"
85.81% Pervious = 65.767 ac  14.19% Impervious = 10.877 ac
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Summary for Subcatchment 1: Mamacoke Stream DA

Runoff = 98.53cfs @ 12.49 hrs, Volume= 14.262 af, Depth= 3.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 25-Year Rainfall=6.15"

Area (sf) CN Description
1,173 79 Woods, Fair, HSG D
589 58 Meadow, non-grazed, HSG B
13,985 71 Meadow, non-grazed, HSG C
92,123 78 Meadow, non-grazed, HSG D
189,429 88 Paved parking, HSG B
201,565 98 Paved parking, HSG C
4,122 98 Paved parking, HSG D
749,434 60 Woods, Fair, HSG B
490,744 73 Woods, Fair, HSG C
340,738 79  Woods, Fair, HSG D
133,138 61 >75% Grass cover, Good, HSG B
78,490 74  >75% Grass cover, Good, HSG C
3,510 80 >75% Grass cover, Good, HSG D
16,079 65 Woods/grass comb., Fair, HSG B
4,883 76 Woods/grass comb., Fair, HSG C
2,320,002 73 Weighted Average
1,924,886 82.97% Pervious Area
395,116 17.03% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) {ftift)  (f'sec) {cfs)

20.7 100 0.0200 0.08 Sheet Flow, Sheet

Woods: Light underbrush n=0.400 P2= 345"

0.5 73 0.0274 2.48 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv= 15.0 fps

2.1 268 0.0112 2.15 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3fps

0.6 92 0.0326 2.71 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv= 15.0 fps

4.1 433 0.1247 1.77 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv= 5.0 fps

0.7 179 0.0503 4.55 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3 fps

0.1 80 0.0375 11.51 20.34 Pipe Channel, RCP_Round 18"

18.0" Round Area= 1.8 sf Perim=4.7" r=0.38

n=0.013 Concrete pipe, bends & connections
0.0 11 0.0455 15.36 48.26 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'

n=0.013 Concrete pipe, bends & connections
0.0 24 0.0417 10.76 13.19 Pipe Channel, RCP_Round 15"

15.0" Round Area= 1.2 sf Perim=3.9' r= 0.31°

n=0.013 Concrete pipe, bends & connections
0.2 218 0.0417 14.70 46.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'

n=0.013 Concrete pipe, bends & connections
0.0 65 0.1846 30.94 97.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'

n= 0.013 Concrete pipe, bends & connections
4.7 521 0.1373 1.85 Shallow Concentrated Flow, Shallow - Woods

Woodland Kv=5.0 fps
0.9 804 0.0672 14.35 574.16 Trap/Vee/Rect Channel Flow, Channel to POI

Bot.W=4.00' D=4.00' Z=1.5"" Top.W=16.00'

n=0.045

346 2,868 Total
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Mamacoke Stream - Existing Conditions Model
NOAA 24-hr D 25-Year Rainfall=6.15"
Printed 10/1/2025

Flow (cfs)

Subcatchment 1: Mamacoke Stream DA
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Summary for Subcatchment 2: Side Swale DA

Runoff = 13.37cls @ 12.47 hrs, Volume= 1.929 af, Depth= 2.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 25-Year Rainfall=6.15"

Area {(sf) CN Description
18,188 58 Meadow, non-grazed, HSG B
7.974 78 Meadow, non-grazed, HSG D
1,093 98 Paved parking, HSG B
441,497 60 Woods, Fair, HSG B
9,888 79 Woods, Fair, HSG D
478,640 61 Weighted Average
477,547 99.77% Pervious Area
1,093 0.23% Impervious Area

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

27.3 100 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2= 3.45"
3.8 1,183 0.1175 5.14 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv= 15.0 fps
0.4 86 0.0174 3.46 27.64 Trap/Vee/Rect Channel Flow, Channel to POl
Bot.W=5.00' D=1.00' Z= 3.0/ Top.W=11.00'
n= 0.045

315 1,369 Total
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Flow (cfs)

Subcatchment 2: Side Swale DA
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Summary for Subcatchment 3: Marsh + Salt Pond DA

Runoff 1261 cfs @ 12.59 hrs, Volume= 2.087 af, Depth= 2.02"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 25-Year Rainfall=6.15"

Area (sf) CN  Description
13,188 96 Gravel surface, HSG A
814 98 Water Surface, HSG D
2 36 Woods, Fair, HSG A
3,713 79 Woods, Fair, HSG D
67,020 30 Meadow, non-grazed, HSG A
4,743 58 Meadow, non-grazed, HSG B
35,684 78 Meadow, non-grazed, HSG D
181 98 Water Surface, HSG D
7,704 98 Paved parking, HSG A
86,051 36 Woods, Fair, HSG A
183,080 60 Woods, Fair, HSG B
38,165 79 Woods, Fair, HSG D
9,120 98 Water Surface, HSG D
24 475 39 >75% Grass cover, Good, HSG A
906 98 Water Surface, HSG A
1 98 Water Surface, HSG B
1 98 Water Surface, HSG D
57,141 98 Water Surface, HSG D
4,075 43 Woods/grass comb., Fair, HSG A
2,165 82 Woods/grass comb., Fair, HSG D
140 98 Water Surface, HSG A
17 98 Water Surface, HSG D
1,586 98 Water Surface, HSG D
539,972 60 Weighted Average
462,361 85.63% Pervious Area
77,611 14.37% Impervious Area

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

27.3 100 0.0400 0.06 Sheet Flow, Sheet - Woods

Woods: Dense underbrush n=0.800 P2=3.45"

2.5 226 0.0885 1.49 Shallow Concentrated Flow, Shallow - Woods
Woodiand Kv= 5.0 fps

1.1 197 0.0406 3.02 Shallow Concentrated Flow, Shallow - Grassed
Grassed Waterway Kv= 15.0 fps

8.2 332 0.0181 0.67 Shallow Concentrated Flow, Shallow - Woods
Woodiand Kv= 5.0 fps

0.8 492 9.83 Lake or Reservoir, Pond

Mean Depth= 3.00'

39.9 1,347 Total
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Mamacoke Stream - Existing Conditions Model
NOAA 24-hr D 25-Year Rainfall=6.15"
Printed 10/1/2025

Flow (cfs)

Subcatchment 3: Marsh + Salt Pond DA
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment1: Mamacoke Stream DA Runoff Area=2,320,002 sf 17.03% Impervious Runoff Depth=3.87"
Flow Length=2,868' Tc=34.6 min CN=73 Runoff=118.98 cfs 17.199 af

Subcatchment2: Side Swale DA Runoff Area=478,640 sf 0.23% Impervious Runoff Depth=2.65"
Flow Length=1,369' Tc=31.5 min CN=61 Runoff=17.14 cfs 2.428 af

Subcatchment3: Marsh + Salt Pond DA Runoff Area=539,972 sf 14.37% Impervious Runoff Depth=2.55"
Flow Length=1,347' Tc=39.9 min CN=60 Runoff=16.28 cfs 2.638 af

Total Runoff Area = 76.644 ac Runoff Volume = 22.265 af Average Runoff Depth = 3.49"
85.81% Pervious = 65.767 ac  14.19% Impervious = 10.877 ac
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Summary for Subcatchment 1: Mamacoke Stream DA

Runoff = 118.98 cfs @ 12.49 hrs, Volume= 17.199 af, Depth= 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 50-Year Rainfall=6.93"

Area (sf) CN Description
1,173 79 Woods, Fair, HSG D
589 58 Meadow, non-grazed, HSG B
13,985 71 Meadow, non-grazed, HSG C
92,123 78 Meadow, non-grazed, HSG D
189,429 98 Paved parking, HSG B
201,565 98 Paved parking, HSG C
4,122 98 Paved parking, HSG D
749,434 60 Woods, Fair, HSG B
490,744 73  Woods, Fair, HSG C
340,738 79  Woods, Fair, HSG D
133,138 61 >75% Grass cover, Good, HSG B
78,490 74 >75% Grass cover, Good, HSG C
3,510 80 >75% Grass cover, Good, HSG D
16,078 65 Woods/grass comb., Fair, HMSG B
4,883 76  Woods/grass comb., Fair, HSG C
2,320,002 73 Weighted Average
1,924,886 82.97% Pervious Area
395,116 17.03% Impervious Area
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Tec Length Slope Velocity Capacity Description
{min) (feet) (ftift)y  (f/sec) (cfs)

20.7 100 0.0200 0.08 Sheet Flow, Sheet

Woods: Light underbrush n=0.400 P2=3.45"

0.5 73 0.0274 2.48 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv=15.0 fps

2.1 268 0.0112 2.16 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3fps

0.6 92 0.0326 2.71 Shallow Concentrated Flow, Shaliow - Grass
Grassed Waterway Kv=15.0 fps

4.1 433 0.1247 1.77 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv=5.0 fps

0.7 179 0.0503 4.55 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3fps

0.1 80 0.0375 11.51 20.34 Pipe Channel, RCP_Round 18"

18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'

n= 0.013 Concrete pipe, bends & connections
0.0 11 0.0455 15.36 48.26 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=8.3' r= 0.50'

n=0.013 Concrete pipe, bends & connections
0.0 24 0.0417 10.75 13.19 Pipe Channel, RCP_Round 15"

15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'

n= 0.013 Concrete pipe, bends & connections
0.2 218 0.0417 14.70 46.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'

n= 0.013 Concrete pipe, bends & connections
0.0 65 0.1846 30.94 97.20 Pipe Channel, RCP_Round 24"

24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'

n=0.013 Concrete pipe, bends & connections
4.7 521 0.1373 1.85 Shallow Concentrated Flow, Shallow - Woods

Woodland Kv= 5.0 fps
0.9 804 0.0672 1435 574.16 Trap/Vee/Rect Channel Flow, Channel to POI

Bot.W=4.00' D=4.00' Z=1.5"" Top.W=16.00'

n=0.045

346 2,868 Total
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Subcatchment 1: Mamacoke Stream DA
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Summary for Subcatchment 2: Side Swale DA

Runoff = 17.14cfs @ 12.46 hrs, Volume= 2.428 af, Depth= 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 50-Year Rainfall=6.93"

Area (sf) CN  Description
18,188 58 Meadow, non-grazed, HSG B
7,974 78 Meadow, non-grazed, HSG D
1,003 98 Paved parking, HSG B
441,497 60 Woods, Fair, HSG B
9,888 79 Woods, Fair, HSG D
478,640 61 Weighted Average
477,547 99.77% Pervious Area
1,093 0.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feetl) (f/ft)y  (ft/sec) (cfs)

27.3 100 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush n= 0.800 P2= 345"
38 1,183 01175 5.14 Shallow Concentrated Flow, Shallow - Grass

Grassed Waterway Kv= 15.0 fps

0.4 86 0.0174 3.46 27.64 Trap/Vee/Rect Channel Flow, Channel to POI
Bot.W=5.00' D=1.00" Z=3.0"/' Top.W=11.00'
n=0.045

315 1,369 Total
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Mamacoke Stream - Existing Conditions Model
NOAA 24-hr D 50-Year Rainfall=6.93"
Printed 10/1/2025
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Summary for Subcatchment 3: Marsh + Salt Pond DA

Runoff = 16.28 cfs @ 12.58 hrs, Volume= 2.638 af, Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 50-Year Rainfall=6.93"

Area (sf) CN Description
13,188 96 Gravel surface, HSG A
814 98 Water Surface, HSG D
2 36 Woods, Fair, HSG A
3,713 79  Woods, Fair, HSG D
67,020 30 Meadow, non-grazed, HSG A
4743 58 Meadow, non-grazed, HSG B
35,684 78 Meadow, non-grazed, HSG D
181 88 Water Surface, HSG D
7,704 98 Paved parking, HSG A
86,051 36 Woods, Fair, HSG A
183,080 60 Woods, Fair, HSG B
38,165 79  Woods, Fair, HSG D
9,120 98 Water Surface, HSG D
24,475 39 >75% Grass cover, Good, HSG A
906 98 Water Surface, HSG A
1 98 Water Surface, HSG B
1 98 Water Surface, HSG D
57,141 98 Water Surface, HSG D
4,075 43 Woods/grass comb., Fair, HSG A
2,165 82 Woods/grass comb., Fair, HSG D
140 98 Water Surface, HSG A
17 98 Water Surface, HSG D
1,586 98 Water Surface, HSG D
539,072 60 Weighted Average
462,361 85.63% Pervious Area
77,611 14.37% Impeyvious Area

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

27.3 100 0.0400 0.06 Sheet Flow, Sheet - Woods

Woods: Dense underbrush n=0.800 P2=3.45"

2.5 226 0.0885 1.49 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv= 5.0 fps

1.1 197 0.0406 3.02 Shallow Concentrated Flow, Shallow - Grassed
Grassed Waterway Kv= 15.0 fps

8.2 332 0.0181 0.67 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv= 5.0 fps

0.8 492 9.83 Lake or Reservoir, Pond

Mean Depth= 3.00'

39.9 1,347 Total
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Mamacoke Stream - Existing Conditions Model
NOAA 24-hr D 50-Year Rainfall=6.93"
Printed 10/1/2025
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: Mamacoke Stream DA Runoff Area=2,320,002 sf 17.03% Impervious Runoff Depth=4.60"
Flow Length=2,868' Tc=34.6 min CN=73 Runoff=141.12 cfs 20.407 af

Subcatchment2: Side Swale DA Runoff Area=478,640 sf 0.23% impervious Runoff Depth=3.26"
Flow Length=1,369' Tc=31.5min CN=61 Runoff=21.35 cfs 2.988 af

Subcatchment3: Marsh + Salt Pond DA Runoff Area=539,972 sf 14.37% Impervious Runoff Depth=3.15"
Fiow Length=1,347" Tc=39.9 min CN=60 Runoff=20.41 cfs 3.259 af

Total Runoff Area = 76.644 ac Runoff Volume = 26.653 af Average Runoff Depth = 4.17"
85.81% Pervious = 65.767 ac  14.19% Impervious = 10.877 ac
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Summary for Subcatchment 1: Mamacoke Stream DA

Runoff = 14112 ¢fs @ 12.48 hrs, Volume= 20.407 af, Depth= 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=7.76"

Area (sf) CN Description
1,173 79  Woods, Fair, HSG D
589 58 Meadow, non-grazed, HSG B
13,885 71  Meadow, non-grazed, HSG C
92,123 78 Meadow, non-grazed, HSG D
189,429 98 Paved parking, HSG B
201,565 98 Paved parking, HSG C
4,122 98 Paved parking, HSG D
749,434 60 Woods, Fair, HSG B
490,744 73  Woods, Fair, HSG C
340,738 79 Woods, Fair, HSG D
133,138 61 >75% Grass cover, Good, HSG B
78,490 74  >75% Grass cover, Good, HSG C
3,510 80 =>75% Grass cover, Good, HSG D
16,079 65 Woods/grass comb., Fair, HSG B
4883 76 Woods/grass comb., Fair, HSG C
2,320,002 73 Weighted Average
1,924,886 82.97% Pervious Area
395,116 17.03% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (/i) (f/sec) (cfs)
20.7 100 0.0200 0.08 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.45"
0.5 73 0.0274 2.48 Shallow Concentrated Flow, Shaliow - Grass
Grassed Waterway Kv=15.0 fps
2.1 268 0.0112 2.15 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3 fps
0.6 92 0.0326 2.71 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv= 15.0 fps
4.1 433 0.1247 1.77 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv=5.0 fps
0.7 179 0.0503 4.55 Shallow Concentrated Flow, Shallow - Paved
Paved Kv=20.3fps
c.1 80 0.0375 11.51 20.34 Pipe Channel, RCP_Round 18"
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n= 0.013 Concrete pipe, bends & connections
0.0 11 0.0455 15.36 48.26 Pipe Channel, RCP_Round 24"
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013 Concrete pipe, bends & connections
0.0 24 0.0417 10.75 13.19 Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim= 3.9' r=0.31'
n=0.013 Concrete pipe, bends & connections
0.2 218 0.0417 14.70 46.20 Pipe Channel, RCP_Round 24"
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.013 Concrete pipe, bends & connections
0.0 65 01846 30.94 97.20 Pipe Channel, RCP_Round 24"
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n=0.013 Concrete pipe, bends & connections
4.7 521 0.1373 1.85 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv= 5,0 fps
09 804 0.0672 14.35 574.16 Trap/Vee/Rect Channel Flow, Channel to POI
Bot.W=4.00' D=4.00' Z=1.5"" Top.W=16.00'
n=0.045
346 2,868 Total
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Mamacoke Stream - Existing Conditions Model
NOAA 24-hr D 100-Year Rainfall=7.76"
Printed 10/1/2025
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150
140-
130 -
120
109
100
90
80°
70
607
s0]
40
30]
20]
10]

Subcatchment 1: Mamacoke Stream DA

Hydrograph

- [Datazes] |

. NOAA 24-hrD
100-Year Rainfall=7.76"
Runoff Area=2,320,002 sf
Runoff Volume=20.407 af
Runoff Depth=4.60"

10 12 14 16 18 20 22 24 26 28 30 32 34 36 398 40 42 44 45 48

Time (hours)



Mamacoke Stream - Existing Conditions Model
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Summary for Subcatchment 2: Side Swale DA

Runoff = 21.35cfs @ 12.45 hrs, Volume= 2.988 af, Depth= 3.26"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=7.76"

Area (sf) CN__ Description
18,188 58 Meadow, non-grazed, HSG B
7974 78 Meadow, non-grazed, HSG D
1,093 98 Paved parking, HSG B
441,497 60 Woods, Fair, HSG B
9888 79 Woods, Fair, HSG D
478,640 61 Weighted Average
477,547 90.77% Pervious Area
1,003 0.23% Impervious Area

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

273 100 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush n= 0.800 P2=3.45"
3.8 1,183 01175 5.14 Shallow Concentrated Flow, Shallow - Grass
Grassed Waterway Kv=15.0fps
0.4 86 0.0174 3.46 27.64 Trap/Vee/Rect Channel Flow, Channel to POI
Bot.W=5.00' D=1.00" Z= 3.0/ Top.W=11.00'
n=0.045

315 1,369 Total
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Mamacoke Stream - Existing Conditions Model
NOAA 24-hr D 100-Year Rainfall=7.76"
Printed 10/1/2025

Flow (cfs)

Subcatchment 2: Side Swale DA
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Mamacoke Stream - Existing Conditions Model
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Summary for Subcatchment 3: Marsh + Salt Pond DA

Runoff = 20.41cfs @ 12.57 hrs, Volume= 3.259 af, Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=7.76"

Area (sf) CN Description

13,188 968 Gravel surface, HSG A
814 98 Water Surface, HSG D
2 36 Woods, Fair, HSG A
3,713 79 Woods, Fair, HSG D
67,020 30 Meadow, non-grazed, HSG A
4743 58 Meadow, non-grazed, HSG B
35,684 78 Meadow, non-grazed, HSG D
181 98 Water Surface, HSG D
7,704 98 Paved parking, HSG A
86,051 36 Woods, Fair, HSG A
183,080 60 Woods, Fair, HSG B
38,165 79  Woods, Fair, HSG D
9,120 98 Water Surface, HSG D
24,475 39 >75% Grass cover, Good, HSG A
906 98 Water Surface, HSG A
1 98 Water Surface, HSG B
1 98 Water Surface, HSG D
57,141 98 Water Surface, HSG D
4,075 43 Woods/grass comb., Fair, HSG A
2,165 82 Woods/grass comb., Fair, HSG D
140 98 Water Surface, HSG A
17 98 Water Surface, HSG D
1,586 98 Water Surface, HSG D
539,972 60 Weighted Average
462,361 85.63% Pervious Area
77,611 14.37% Impervious Area

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

27.3 100 0.0400 0.06 Sheet Flow, Sheet - Woods

Woods: Dense underbrush n=0.800 P2= 3.45"

25 226 0.0885 1.49 Shallow Concentrated Flow, Shallow - Woods
Woodland Kv= 5.0 fps

1.1 187 0.0406 3.02 Shallow Concentrated Flow, Shallow - Grassed
Grassed Waterway Kv= 15.0 fps

8.2 332 0.0181 0.67 Shaliow Concentrated Flow, Shallow - Woods
Woodland Kv=5.0 fps

0.8 492 9.83 Lake or Reservoir, Pond

Mean Depth= 3.00'

39.9 1,347 Total
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Mamacoke Stream - Existing Conditions Model
NOAA 24-hr D 100-Year Rainfall=7.76"
Printed 10/1/2025
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Connecticut
s Department of Energy &
== Environmental Protection portal.ct.gov/DEEP

12/5/2025

Josh Wilson
BIOHABITATS, INC.
363 Main St

Middletown, CT 06457
jwilson@biohabitats.com

Subject: Mamacoke Brook Channel Restoration
Filing #: 135296
NDDB - New Determination Number: 202508660

Expiration Date: 12/5/2027

Location Description: 435 Mohegan Ave. Parkway, Waterford, CT.

Dear Josh Wilson,

| have reviewed Natural Diversity Data Base (NDDB) maps and files regarding the proposed Mamacoke
Brook Channel Restoration project located at 435 Mohegan Ave. Parkway, Waterford, CT. Our records show
that there’s a documented occurrence of the state-listed (RCSA Sec. 26-306) Special Concern
Bolboschoenus maritimus ssp. paludosus (Bayonet Grass) plant within a part of the proposed project area
near the southwestern end of Mamacoke Pond. NDDB requires a botanical survey for this species before any
Phragmites removal or wetland restoration activities can begin in this part of the project area. NDDB does not
anticipate negative impacts to any other state-listed species within the rest of the project area outside of
Mamacoke Pond.

Botanical surveys must be done by a qualified botanist or plant ecologist at the appropriate time(s) of year to
confidently identify this state-listed plant down to the species taxonomic level.

A botanical survey report for state-listed plants should include the following elements at a minimum:

1. Survey date(s) and duration.

2. Site descriptions and photographs.

3. A description of the morphologic characters that distinguish the target State-listed plants from other
similar plants that are not State-listed.

List of component species within the survey area (including scientific binomials).

Data regarding population numbers and/or area occupied by State-listed species. The NDDB rare plant
forms must be submitted for any and all state listed species observed. *Please note that we now have
an online reporting form via the ESRI Survey123 app that we encourage people to use as an alternative
to the Word/PDF document. Both versions of the rare plant reporting forms can be found

here: Contribute Data to the NDDB (ct.gov).

o &

ile HTMT.IT2/5/2025 R:54:44 AM



Detailed maps of the area surveyed including the survey route and locations of State-listed species.

A discussion of the characters used to identify each target listed plant, and any other listed plants

discovered during the survey.

8. Conservation strategies or protection plans that indicate how impacts may be avoided for all state-listed
species present on the site.

9. Statement/résumé indicating the surveyor’s qualifications. Please be sure you hire a consulting

qualified botanist or plant ecologist to help conduct this site survey.

N

State-listed Plants:

Plant: Bolboschoenus maritimus ssp. paludosus (Bayonet Grass)

State Protection Status: Special Concern

Habitat: Brackish intertidal high marshes, i.e., so-called "brackish meadows", areas dominated relatively low
vegetation, such as Spartina patens, Schoenoplectus pungens, etc..

Fruits: July - September

Instructions for submitting your survey information or other additional reporting requirements can be found at
the end of this letter.

Your submission information indicates that your project requires a state permit, license, registration, or
authorization, or utilizes state funding or involves state agency action. This NDDB - New determination may
be utilized to fulfill the Endangered and Threatened Species requirements for state-issued permit
applications, licenses, registration submissions, and authorizations.

Please be aware of the following limitations and conditions:

Natural Diversity Database information includes all information regarding listed species available to us at the
time of the request. This information is a compilation of data collected over the years by the Department of
Energy and Environmental Protection's Natural History Survey and cooperating units of DEEP, land owners,
private conservation groups and the scientific community. This information is not necessarily the result of
comprehensive or site-specific field investigations. Current research projects and new contributors continue
to identify additional populations of species and locations of habitats of concern, as well as enhance existing
data. Such new information is incorporated into the Database and accessed through the ezFile portal as it
becomes available. New information may result in additional review, and new or modified restrictions or
conditions may be necessary to remain in compliance with certain state permits.

e During your work listed species may be encountered on site. A report must be submitted by the
observer to the Natural Diversity Database promptly and additional review and restrictions or conditions
may be necessary to remain in compliance with certain state permits. Please fill out the appropriate
survey form and follow the instructions for submittal.

e Your project involves the state permit application process or other state involvement, including state
funding or state agency actions; please note that consultations with your permit analyst or the agency
may result in additional requirements. In this situation, additional evaluation of the proposal by the
DEEP Wiildlife Division may be necessary and additional information, including but not limited to
species-specific site surveys, may be required. Any additional review may result in specific restrictions
or conditions relating to listed species that may be found at or in the vicinity of the site.

e If your project involves preparing an Environmental Impact Assessment, this NDDB consultation and
determination should not be substituted for biological field surveys assessing on-site habitat and
species presence.

e The NDDB - New determination for the Mamacoke Brook Channel Restoration as described in the
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submitted information and summarized at the end of this document is valid until 12/5/2027. This
determination applies only to the project as described in the submission and summarized at the end of
this letter. Please re-submit an updated Request for Review if the project's scope of work and/or
timeframe changes, including if work has not begun by 12/5/2027.

Additional reporting requirements indicated above have been requested. Include the Project Name
Mamacoke Brook Channel Restoration and Determination Number 202508660 on all correspondence.
Please note that, as stated above, survey data indicating the presence of listed species not described in this
letter may necessitate additional review and restrictions or conditions. Forward additional reporting
requirements to each of the following two addresses:

1. Vincent.Long@ct.gov
2. deep.nddbrequest@ct.gov

If you have further questions, please contact me at the following:

Vincent Long
CT DEEP Bureau of Natural Resources
Wildlife Division
Natural Diversity Database
79 Elm Street
Hartford, CT 06106-5127
(860) 502-9786
Vincent.Long@ct.gov

Please reference the Determination Number 202508660 when you e-mail or write. Thank you for consulting
the Natural Diversity Data Base.

Vincent Long

Wildlife Division- Natural Diversity Data Base
79 Eim Street

Hartford, CT 06106-5127

(860) 502-9786

Vincent.Long@ct.gov
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Application Details:

authorization:

Project involves federal funds or federal permit: Yes
Project involves state funds, state agency action, or No
relates to CEPA request:

Project requires state permit, license, registration, or Yes

DEEP enforcement action related to project:

Project Type:

Stream channel/Streambank modification

Project Sub-type:

Stream channel/Streambank modification

Project Name:

Mamacoke Brook Channel Restoration

Project Description:




APPENDIX D: ARCHAEOLOGICAL AND CULTURAL
RESOURCE INVENTORY CONSULTATION REPORT




APPENDIX E: EXISTING STREAM CONDITION
DOCUMENTATION




" Station ID/.
Stream. Nnme

_Reach Length

HABITAT
PARAMETER

Grsa!er rhan 70% of subs!ra!e

40 lo 70% cover and mix o! diverse

Less than .‘ZO%_stabIe_' :

SCORE:

relatively clean.

1. SUBS TRA TE 20 fo 40% mix of slable cover; [
DIVERSITY/ consisting of mix of boulder stable habilat (boulder, cobbie, habitat availabilily less than ‘¢over; lack of habita
AVAILABLE slabs, boulders, cobble, snags, LWD); well suited for full cover desirable; subslirate frequently is obvious; substréte
BENTHIC, or other stable habital providing polenlial; adequate habilat for disturbad or remaved. LWD low In | unstable or lacking. Few. .
SALAMANDER, { cover for salamanders and maintenance of populations; densily and/or may be new lalf or irt areas sujtabla for trappm :
CRAYFISH, AND { aqualic or terrestrial invertebrales. | presence of edditional LWD in the | early decay stage. Some areas orgamc ma!tar :
LAND SNAIL LWD in moderate to advanced form of new fall, Substrate’ suilable for trapping organic matfery::
COVER slage of decay and within- aclive | roughness still capabie of lrapping | If Ig. boulders are absen! score S
channel; Substrate roughness omganic mallar, low. VR
SCORE: capabie of trapping lots of organic R
malter. I moss covered, rate high. I
2. EMBEDDED- | Lg. cobble, small boulder, or woodi Lg. cobble. smatl boulder orwood | Lg.cobble, small boulder, or wood Cobb!e smaﬂ boulder or -
NESS particles are between O and particles are between 25 and particlos are between 50 and 75% | wood particles are-
Examine at least | 25% surrounded by fine 50% surrounded by fine sediment. | surrounded by fine sediment. ovar 75% surroundsd by
10 particles (e.g..} sediment; layering of cobbla or fine sediment. ..
5 particles from | boulders provides a diversity of
2 different steps)| niche space.
SCORE:
1200019 18 47 160
Channelization, culverting, or Minor channelization prasent, Channelization may be extensive; | Banks shorad with gabion. - -
3. CHANNEL other channel disturbance absen! | usually in areas of culverls, fords, Embankments, berms or shoring | or cement; over 80% of
ALTERATION | or minimal; stream with normal or bridge abulments, evidence of | structures present on both banks; | the stream reach js.
‘ pattern. No crossings (fords) in past channel disturbance, i.e. and 40% to 80% of the stream channelized and ...
assessmenl reach. dredging, or realignment (> than reach channelized or disrupted. disrupted. Instream. .. .
SCORE: past 20 years)may be present, but habital greatly altered or ... ..
no evidence of recenl channel Pedesivipin Ty (cheve entirely removed, Stream - -
disturbance. evidepce o€ ¥ channel may be used as &
’ ) . : road or logging skid traif..
cwerinig nzabien
20019 18 AT 46 45 44 13 2 b 10 @Y 8 T e e s i
4. FINE s
SEDIMENT Little or no entargement of Some new increase in bar formation| Moderate deposition of new gravel,] Heavy deposils of fine .
DEPOSITION mid-channe! bars or poinf bers moslly Irom lind gravel, sand, or silt;} sand or fine sediment on old and | material: increased bar . -
(al bends) and less than 5% of the | 5 to 30% of the boliom new bars; 30-50% of boltom is development; more than. "
Consider non- bottom is affected by fing is affected; some deposition of alfected; sadiment deposils at 50% of boltom is fines and ..
natural sources | sediment deposition (sill, sand, fines in poois. Leafpacks modaralehyt cbsiruclions, constrictions, and changing frequently with ﬂow,‘_- '
of sediment fine gravel). Pool rocks with covered In siil. . bends; deposition of fines in pools pools almost absentf due R
minimal silt layering, feafpacks prevalent; leafpacks may be [ to substantial sediment
heavﬂy s.u’fad e : deposltron

m




HABITAT
PARAMETER

5. BANK

STABILITY*

(score each
‘bank) -
determine !er
right by facing
downsfream

] aﬁeclad)

erosion or bank failure absent

or.minimal; litile polential !or
Tulure pmbfa_ms (<5V

.'_A:d‘ddéréfaly :;nslaﬁfs, 30-60%
:| ‘bank'in reach has arpas of erosio
“high potential durin

LEFT:

RIGHT:

6. BANK"™
VEGETATIVE
PROTECTION

(rate from

bottom of

bank to crest-

over ai top of

bank - large
roots count)

**In very steep
constrained -
channels with
continuous bank-
riparian rone

{no distinct crest)
score bank from
toe to ~2 m.

| “disruption through grazing or -
{ other encroachment minimal | *
or not evident; almosl aH__"j:_.'. o
-] plants aflowed to grow .. ..

-overhanging charme! '

Mora fhan 90% of fhs sfmam-
bank surfaces and immediale
riparian zones [crest-over)
coverad by vegelation
including trees, understory
shrubs, and non-woody
plants (herbs, fems,
mosses), vegelalive,

remaining. In the case of non-native
'-_planfs score low R

.70-90% of the streambank surfaces

are covered by vegelation, bul one
class of plants is nol well ’
represented; disruption evidenl, but
not affecting plant growlh poltenlial .

to any great extenl; more than " .0 ]

one-haif of tha potentisl plant s!ub'ble

50-70% 0f the streambank surfaces::
are covered by vegetalion; d:sruphon

obvious; patches of bare soif or .

closely croppsd vegelalion common; :
less than one-half of the polential
plant stubble height remaining. :In -
the case of non-nalive plants, - . .

scors fow. -

“Tess than 50% of the
‘streambank surfaces.

are‘coverad by
vegera!ron, dlsruprlon o
streambank vegetation:

very high; ‘vegetalion 'has:
been removed o 2 inches: -

naturally. Branches

rmporran!

LEFT:

RIGHT:

7. WIDTH OF

UNDISTURBED

VEG. ZONE -
{undisturbed
veg. is trees,

shrubs, and non- -

woody herbs) -

| human activities (roadbeds, -
| clesrcuts, mining, pasture) -

| present ..

Width of undisturbed vege-
tative zoneis >18 melers;

have not impacted this zone,’
Tree and shrub layers

Zone wrd!h Is between 12 and 18
‘meters; human activities have only
minimally impacted this zone. - Some’

selactive logging may be present bul

niol clearculs. Tree and shrub layers .
stilt p_r_es._s_r_rf o

_ "Wdth of zone is less than
:8:malers; lithe or noun--

melers; human activities have

rmpacfed the.zone & gmpf deal

_disturbed vegetation.due’
to.man-induced: activities;

Trees: typrcaml sbsenr

LEFT:

RIGHT:

TOTAL:

What is the dominz
Koeciduous [ Coniferous (spruce,




PERENNIAL

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME  Mamacoke - Reach 4 | LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS

FORM COMPLETED BY EER

DATE 9/5/2025

TIME AM

PM

REASON FOR SURVEY

Habitat
Parameter

Condition Category

Optimal

Suboptimal

Marginal

Poor

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Pool Substrate
Characterization

SCORE

3. Pool Variability

SCORE

Parameters to be evaluated in sampling reach

4, Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

Greater than 50% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and
not transient).

30-50% mix of stable
habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale).

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

20 19 18 17 16

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

15 14 13 12 11

Mixture of soft sand, mud,
or clay; mud may be
dominant; some root mats
and submerged vegetation
present.

10 9 8 7 6

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

4 3 2 1 0

Hard-pan clay or bedrock;
no rool mat or vegetation,

20 19 18 17 16

Even mix of large-
shallow, large-deep,
small-shallow, small-deep
pools present.

15 14 13 12 11
Majority of pools large-

deep; very few shallow.

[0) 9 8 7 6

Shallow pools much more
prevalent than deep pools.

5 4 3 2 1 0

Majority of pools small-
shallow or pools absent.

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than <20% of the
bottom affected by
sediment deposition.

15 14 13 12 11

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight
deposition in pools.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

JA4y 3 2 1T 0

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment
deposition,

20 19 18 17 16| 15 14 13 12 (11 109 8 7 6115 4 3 2 1 0
Water reaches base of Water fills >75% of the Water fills 25-75% of the | Very little water in

both lower banks, and available channel; or available channel, and/or | channel and mostly
minimal amount of <25% of channel substrate | riffle substrates are mostly | present as standing pools.
channel substrate is is exposed. exposed.

exposed.

20 19 18 17 16| 15 14 13 12 11 100 9 \8) 7 6] 5 4 3 2 1 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3

A-9



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Condition Category

Suboptinal

Marginal

Poor

Some channelization
present, usually in areas of
bridge abutments;
evidence ol past
channelization, ie.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

Channelization may be
extensive; embankmenis
ot shoring structures
present on both banks; and
40 10 80% of stream reach
channelized and disrupted.

Ranks shored with gabion
or cement; over 80% of
the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed
entirely.

7. Channel
Sinuosity

Habitat
Parameter )
Optimal
6. Channel Channelization or
Alteration dredging absent or
minimal; stream with
normal pattern.

The bends in the stream
increase the stream length
3 to 4 times longer than if
il was in a straight fine.
(Note - channel braiding is
considered nomnal in
coastal plains and other
low-lying areas. This
paraeter is not easily
rated in these areas.)

present.

The bends in the stream
increase the stream length
! to 2 times longer than il
it was in a straight lire.

The bends in the stream
increase the stream fength
1 to 2 times longer than if
it was in 2 straight line.

Channel straight;
waterway has been
channelized for a long
distance,

8. Bank Stability
(score each bank)

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for foture
problems. <5% of bank
affected,

20 1918 17 16 |4

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion,

Moderately unstable; 30-
60% of bank in reach has
areas of eresion; high
erosion potential during
floods.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
66-100% of bank has
erosional scars.

SCORE _ (LB)

SCORE _ (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be cvaluated broader than sampling reach

Note: determine left
or right side by
facing downstream.

Right Bark - 1

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption ihrough grazing
or mowing minimat or not
evident; almost all plants
allowed to grow naturaily.

70-30% of the streambank
surfaces covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant siubble
height remaining.

50-70% of the streambank
surfaces covered by
vegetation; disruption
cbvious; patches of bare
soil or closely cropped
vegelation common; less
than one-hall of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

SCORE __(LB)

109

SCORE ___(RB)

10. Riparian
Vegetative Zone
Width {score each
bank riparian zone)

Width of riparian zone
>13 meters; human
activities (i.e., parking
fots, roadbeds, clear-cuts,
lawns, or crops) have not

Width of riparian zone 12-
18 meters; human
activities have impacted
zone only minimatly.

Width of riparian zone 6-
12 meters; human
activities have impacied
zone a great deal,

Width of riparian zone <6
meters: litile or no
riparian vegelation due to
human activities.

SCORE __(LB)

impacted zone.

Lef Bank

SCORE __(RB)

Total Score

Right Bank

A-10  Appendix A-1

: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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;swnmnof y ™
“Stream: Nnm' A Dg_te_
g;'Reach Length E.;A’.I"'.:('l;l).)::

'HAaﬁAT” e,
PARAMETER [~
"1, SUBSTRATE

Gresrar than 70% of subsirate 40 lo 70% cover and mix of diverse

20 lo: 40% mix of stable cover; Less than 20% slab)

DIVERSITY/ consisting of mix of bouwlder stable habital (boulder, cobble, - | habitat aveilabilily less then cover; lack of hab
AVAILABLE slabs, boulders, cobble, snags, LWD); well suited for full cover - . | desirable; substrale frequently = | is obvious; .s_qbsfra!
BENTHIC, or other stable habital providing poltential; adequate habilat Ior R | disturbed or removed. LWD low in 3 unstable or lacking. Few
SALAMANDER, { cover for salamanders and maintenance of populafions,. . { densily and/or may be new fall or ir} .areas surrab!s for {rap ing
CRAYFISH, AND 1 aqustic or terrestrial invertebrates. | presence of additional LWD in fhe early decay stage. Some areas’ | organic matfer.

LAND SNAIL L WD in moderate to advanced form of new fall. Substrate- - | suitable for trapping organic ma!(er i :

COVER _' .70 | stage of decay and within- aclive mughnass stilt capeb!e of rrapplng if Ig bou!ders are absenf' soorp

: i | channel; Substrate roughness organic ma!!er : - o g

SCORE. S capable of lrapping lois of organic

malter. If moss covered, rate high.

o @D e ear e e
2, EMBEDDED- | Lg. cobble, small boulder, or wood Lg cobble, small boufder or wood " Lg.cobbla; smail boulder, or wood Cobble, small boulder, or
. NESS particles are between 0 and particles are hetween 25 and  particles are between 50 and 75% “Woo r :
Examine at least | 25% surrounded by fine 50% surrounded by fine sediment. 3 sunnunded by f e sedrman
.10 particles (e.g.,| sediment; layering of cobble or S p
5 particles from § boulders provides a diversity of
2 dmerent sreps) niche space.

scons :

o b Channelization, culverting, or Minor channelization presenl, - " _Channehzahon may be extensive,
3. CHANNEL | other channel disturbance absent. | usually in areas of culverts, fords, - | Embankments, berms or shoring
" ALTERATION. Y. or minimal; stream.with normal. . | or bridge abutments; evidence of | siruclures present on both banks

o1 patter.: No crossings (fords) in " | past channel disturbence, Le, . . |’ and 40% (0.80% of the stream.
;.assessmenl reach 2T Y dredging, or reslignment (> than : hannehzed or dfsmpf
S Coonivn  past 20 years)may be present; but_
. 1o evidence of mcen! channal
) dislurbancu

aor cament; over 80% of
the siream reach
channelized and.
disrupled. Instres
habitai gmatly alterad or
anfirely removed. Sire
channel may be
ad, or Ioggin - skid

: SEDIMEN T T Lrills orno anlargamenl of " | Some new increase in bar formation Moderate depostiion of new gravel.|
-DEPOSJTIOH mid-channel bers or point bars 1::k mostly from find gravel sand orsilf: “sand or fine sedimerit onold and

: i | fat bends) and less than.5% of the | .
Cons.‘domon- | botiom is sffected by fine™ .. -ls aﬂacfed soms dsposmon of
‘natural somcuf. sediment deposition (sill, sand,: . | fines in pools, Lealpacks mod ) _

Cof dlmgn[ 2 fine, gravo!) : Pool.rocks with: i T ends, dgposman"
ok L mindmal il layeding; !safpacks : .pmvalan leafpacks ma be
: rolslively clear

_new bars; 30-50% of bottom is
'a!facled sedfmsnt d_eposl!s at




--Banks slable, ewdence of
“grosion or:bank failure absent

“fulure problems (<5% of bank
‘affected). . " o0

‘or.minimal, Jittle polenlial for

* ‘Sub-optimal

Modsrately stabie; infraquent, small .
areas of erosion mostly healad over,
5-30% of bank in reach has areas ol
erosion. Sl .

:-(1

g (ratefrom :

& P bank - large

_'s BAN’K“‘

VEGETATNE

PROTECI‘!ON
-hottom of:
1 bankto. crest
-gverattopof

| roots count)

riparian zbne

| ‘toe fo -2m

Tror tFan 90% of lhe stream~

| coversd by vegelation
including trees, understory
-} shrubs, and non-woody

: 22} important. .
| (o distinet crest) o
score bank from 0

bank surfaces and immediate
rfiparian zones (crest-over)

plants (herbs, ferns,
mosses); vegetative
disruplion through grazing or
-other encroachment minimal
“or not svident; almost afl

plants allowed fo grow .
-naturally. Branches -

70—90% of the streambank surfaces -
are coversd by vegelalion, bul one
class of plants is nof well
represented; disruption evident, bul
not affecting plani growth polential
{o any greal extent; more than ..
ong-hall of the polenlial plant stubble
remaining. In the case of nop- na!rva
plants, score fow. -0 =

score low,

50-70% of the sireambank surface

are covered by vegetation, disruption | stre

obvious; palches of bare soil or.
closely cropped. vsgatahon commo
less than one-half of the polanhal
plant stubble heaght_remafmng :
the case of non-native plants,

‘pverhanging channel

ALEFT:

- [RIGHT:

_- ?. WIDTH OF
‘UNDISTURBED
.| VEG. ZONE
o} {undisturbed
| veg. is frees,
:shrubs, and non-

Width of undisturbed vege-
“tative “zone is >18 melers;
'-human aclivities {roadbads
“clagrcuts, mining, pastura)
-have nol impacted this zone.
Tree. and shrub layers s
: prasant :

Zone width is betwean 12 and 18
meters; hiuman aclivities have only -
mimmaﬂy impacted this zone.: Some
'selactive logging may be present bul:
‘nol c!earcufs Tnse and shrub Iayars
still present :




Modified Environmental Protection Agency Rapid Bioassessment Habitat Assessment Field Data
Sheet (High Gradient Ephemeral/Intermittent Streams)

RAPID HABITAT ASSESSMENT STEEP Ephemeral/lntermittent >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Station ID/
WA AT R Apr
Stream Name "'\0\ WO (ot - Ko (\\ "L Date SLOPE (%) CHANNEL TYPE
Reach L (Step-Pool
shyts LAT (DD) LONG (DD) (Girclo one)
(m) Gradual
HABITAT CATEGORY
PARAMETER Optimal Sub-optimal Marginal Poor
1. SUBSTRATE | Grealer than 70% of subslrate 40 to 70% cover and mix of diverse | 20 to 40% mix of stable cover; Less than 20% stable
DIVERSITY/ consisting of mix of boulder stable habitat (boulder, cobble, habitat availability less than cover; lack of habitat
AVAILABLE slabs, boulders, cobble, snags, LWD); well suited for full cover desirable; substrate frequently is obvious; substrate
BENTHIC, or other stable habitat providing potential; adequate habitat for disturbed or removed. LWD low in | unstable or lacking. Few
SALAMANDER, | cover for salamanders and maintenance of populations; density and/or may be new fall or ir| areas suitable for lrapping
CRAYFISH, AND | aquatic or terrestrial invertebrates. | presence of additional LWD in the early decay slage. Some areas organic malter.
LAND SNAIL LWD in moderate to advanced form of new fall. Substrate suitable for lrapping organic malter.
COVER stage of decay and within- active | roughness still capable of trapping | If lg. boulders are absent, score
channel; Substrate roughness organic matler. low.
SCORE: capable of trapping lots of organic
matter. If moss covered, rale high.
20 19 18 17 16 15 14 13 (12)1 10 9 8 7 6 543 210
2. EMBEDDED- Lg. cobble, small boulder, or wood | Lg. cobble, small boulder, or wood | Lg.cobble, small boulder, or wood | Cobble, small boulder, or
NESS particles are between 0 and particles are between 25 and particles are between 50 and 75% | wood particles are

Examine at least
10 particles (e.g.,
5 particles from

2 different steps)

25% surrounded by fine
sediment; layering of cobble or
boulders provides a diversily of
niche space.

50% surrounded by fine sediment.

surrounded by fine sediment.

over 75% surrounded by
fine sediment.

SCORE:
20 19 18 17 16 (15)14131211 10 9 8 76 5 4°3 2 1 0
Channelization, culverting, or Minor channelization present, Channelization may be extensive, | Banks shored with gabion
3. CHANNEL other channel disturbance absenl | usually in areas of culverts, fords, | Embankments, berms or shoring | or cement; over 80% of
ALTERATION | o minimal; strearn with normal or bridge abutments; evidence of struclures present on both banks; | the stream reach is
patltern. No crossings (fords) in past channel disturbance, I.e, and 40% to 80% of the stream channelized and
assessment reach. dredging, or realignment (> than reach channelized or disrupled. disrupted. Instream
SCORE: past 20 years)may be present, but habitat greatly altered or
no evidence of recent channel . anlirely removed. Stream
disturbance. channel may be used as a
redesion Cridat road or logging skid trail.
20 19 18 17 16 (15) 14 13 12 14 i0 9 B8 7 6 5 4 3 2 1 0
4. FINE ‘
SEDIMENT Little or no enlargement of Some new increase in bar formation| Moderate deposition of new gravel,| Heavy deposits of fine
DEPOSITION mid-channel bars or point bars mostly from find gravel, sand, or silt;| sand or fine sediment on old and material; increased dbar

Conslder non-
natursl sources
of sediment

SCORE:

(at bends) and less than 5% of the
boltom is allecled by fine
sodimen! deposition (silt, sand,
fine grovel). Pool rocks with
minimal sl loyoring, loalpacks
rolativoly cloan

5 to 30% of the boltom

Is affected; some deposilion of
fines in pools. Lealpacks moderalely
covered in siil.

new bars, 30-50% of boltom is
allected, sediment deposits al
obslructions, constrictions, and
bonds, deposition of fines in pools
prevalent; leafpacks may be
hoeavily silted

development, more than
50% of bottom is fines and
changing frequently with flow,
pools almost absent due

to substantial sediment
depaositron.

20 10 18 17

16 14 (13) 12 n

e

10 0 8 717 @

BTy 28




_ Appendlx 1' Modified Environmenta! Protectlon Agency a_pi_' B

Station IDI :
m__ ________

| HABITAT

PARAM ETER
5_. BANK R . o R &
- STAB !LI'TY“ -1 Banks stable, evidence of Moderately stable; infrequont, small Modarataly unstabh ) 30 60%
. (s core ea ch - erosion or bank fallure ebsent| areas of erosion mostly healed over, jbank inreach has areas. of 6ros)

bank) - G or.minimal; fitlle polential for | 5-30% of bank in mach has amas of.

determ !ne ’e fl/ future problems (<5% of bankj erosion. ' . E

right by facing :.. .aﬂected).

downstream _

LERY: i i = 10 R 9 L

RIGHT: CEEIA0 e e 8 ) B B 8 A ]

6. BANK™ More than 90% of the stream 70-90% of the streambank surfaces | 50-70%.of the streambank surfaces:: -'Lsss fhan 50% of th
VEGETATIVE bank surfaces and immediate| are coverad by vegelation, bul one | are covered by vegefalr‘on;-disrupfio’_n --_s!raambank surfacas :
PROTECTION riparian zones (crest-over) class of planis is nof well obvious; palches of bare soil or::: are: covsnsd by

(rate from coverad by vegelation represented; disruption evident, bul | closely cropped vegetation common;|:

bottom of including trees, understory nol affecting plant growth potential less than one-half of the po!snﬂai sfreambank vegatatfon i

bank to crest- shrubs, and non-woody {o any greal extent; more than . _plant stubble-height remaining.. n i 'very high:vegetation has

over at top of plants (herbs, ferns, one-half of the potential plant stubble | the case of non- nauva plants ; o been removed io2 mche

bank - large mosses), vegelalive remaining. In the case of non-na!rva _.score low. . :: i

roots count) - ..} disruption through grazing or | planls, score low. .

vl L other encroachment minimal

**in very steep | O nol evident; almost all

constrained plants aliowed (o grow

channels ‘with naturally. Branches

continuous bank- | overhanging channel

riparian zone important.

saplings.

{no distinct crest)
score bank from

toe to ~2 m. .
RIGHT: - ) g || i ne et | I R Rty Faaael) R
7. WIDTH OF Width of undisturbed vege- Zone widih is between 12 and 18 Zone width is betweén 6and 12 Width of zone is Iess than
UNDISTURBED - | tative zone is >18 meters; | meters; human activities have only | ‘meters, human activities have: - -8.meters; litle or no.ur

| vee. zoNe | human activities (roadbeds, | minimelly impacted this zone. Some | impacted the zons a great.desl, disturbed vegststion d

| (undisturbed | clearcuts, mining, pasture) | selective logging may be present but Trees or shrubs sparse ' to man-induced activities
veg. is trees, - | ‘have not impacted this zone. | nol clearculs. Tree and shrub layers i Trees typically absenl
shrubs, and non- | Tree and shrub layers stilf present, S *'

| woody herbs) - presen
LEFT: o
RIGHT:

] (max=140)

Y What is the domlnani vegetatlon type In the reach? s
28 Doclduous i Conlferous {spruce, plne, hemiock} 1z} Mixod (>10'/o)

: _ZStraamSurface hading (%)
1 (avarago of Jowier, middle, upper. reach)

1 Fully axposnd (0-25%)

3] Partiy ;hnded (25 50%) C} Parﬂy expoaod {50 ?5%)

: Compnn Boaﬂnn (iacing doWna 1 omn) (0,350 :

| % Canopy (Donsiomater) ;'_ 1y




APPENDIX F: STREAM DESIGN SUPPORTING
COMPUTATIONS




SPSC Sizing Spreadsheet
(Based on Anne Arundel County SPSC Guidelines, Revised 07/2022)

Mamacoke Stream Restoration, EB/DS, 1/29/2026

Designer must select/input

Calculated value/Designer shall not change

Default values provided. Advanced designer may change to customize to site specific design

Riffle Weir Sizing

Qyo Qs Q,
Design Flow (cfs) 72.0 54.0 34.0
Width (ft) 10.0 10.0 10.0
L, Length (ft) 10.0 10.0 10.0
H, Height (ft) 1.0 1.0 1.0
Design Depth of flow (ft) 1.40 1.25 1.05
D50 (in) 12 12 12
Pp, Parabolic Depth (ft) 1.00 1.00 1.00
Width Depth Ratio (W/Pp) 10.0 10.0 10.0
Manning's n Value 0.062 0.064 0.070
Slope (ft/ft) 10.00% 10.00% 10.00%
Rock Unit Weight (Ibs/cf) 165.0 165.0 165.0
Top Width at Depth - 11.8 11-2 10.2
Flow area (sf) 11.0 9.3 7.2
Hydraulic Radius 0.90 0.81 0.68
Froude 1.06 1.00 0.90
Isbash Maximum Velocity (ft/s) 8.85 12.35 1235
Depth ("A") at TW/4 offset from centerline 0.75 0.75 0.75
Calculated Flow at Design Depth (cfs) 78.7 59.0 37.5
Calculated Velocity (ft/s) 7.12 6.33 5.23
Does the proposed section provide adequate VES YES VES
conveyance?
Is the proposed velocity less than the maximum
allowable velocity? YES YES YEs




SPSC Sizing Spreadsheet

(Based on Anne Arundel County SPSC Guidelines, 2022)

Mamacoke Stream Restoration, EB/DS, 1/29/2026

Designer must select/input

Calculated value/Designer shall not change

Default values provided. Advanced designer may change to customize to site specific design

Cascade Weir Sizing

Qlﬂﬂ QlO Q2
Design Flow (cfs) 140.0 72.0 34.0
Width (ft) 10.0 10.0 10.0
L, Length (ft) 10.0 10.0 10.0
H, Height (ft) 2.2 252 2.2
Design Depth of flow (ft) 1.65 1:25 0.85
D50 (in) 30 30 30
Pp, Parabolic Depth (ft) 2.00 2.00 2.00
Manning's n Value 0.050 0.050 0.050
Slope (ft/ft) 22.00% 22.00% 22.00%
Rock Unit Weight (lbs/cf) 165.0 165.0 165.0
Top Width at Depth 9.1 7.9 6.5
Flow area (sf) 10.0 6.6 3.7
Hydraulic Radius 1.01 0.78 0.54
Froude 1.93 1.87 1.78
Ishash Maximum Velocity (ft/s) 13.99 13.99 13.99
Depth ("A") at TW/4 offset from centerline 1.50 1.50 1.50
Calculated Flow at Design Depth (cfs) 140.7 78.1 343
Calculated Velocity (ft/s) 14.1 11.9 9.3
Does the proposed section provide adequate YES VES VES
conveyance?
Is th.e proposed velocity Ie.ss than the NO VES VES
maximum allowable velocity?
Does the proposed cascade have a slope of e

<= 0.5 ft/ft?




Floodplain Width Spreadsheet
Date

Project

Designer

developed by SRH based on Paroia design -6/2011

9/29/2025

Mamacoke Stream

DS/EB

Mote that the floodplain is defined here as that part of the valley that is inundated by the Q 100

1. Floedplain width: Compute floodplain widths required to satisfy each of the stress conditions provided below

Q 140
n 0.07
St 0.02
¥ 62.4
3 0.02

Yfp = tfu/ Sng

/s - flow

*use 100 year flow

Manning’s coefficient - use .07 for densely vegetated floodpiair

ft/ft - average channe! slope
ib/ft - unit weight of water

ft/ft - friction slope - for conditions without backwater, 3= 5¢,

W, = Qn/1.486Y,, 75, *

Flow Depth on Floodplain

Width of Flow on Floodplain

Low End

High End

Low End

High £nd

Stress Conditions

T (psf)

Yip [f2])

Vi (1)

Wi (ft)

ng (ft)

Low Stress- Channel doesn't need to
conform to ficodplain alignment. If space
allows, channel can be highly sinuous.

<1.0

0.80

67.47

Medium Stress _channel planform is highly
dependent floodplain planform and
curvature

1.0-15

0.80

1.20

67.47

34.32

High Stress _Erosion in floodplain will cause
fioodplain channels to form and the
potential development of an anabranched
channel network. Provide grade controi
and plan for anabranched channel network

1.5-2.0

1.20

1.60

34.32

21.25

very high floodplain stress - need to protect
high stress regions of the floodpatin with
rock or other vertical control to prevent
degradation unless floodplain is covered
with mature brushy vegetation that has a
complete coverage of the high stress
regions of the floodplain.

>2.0

1,60

21.25




HY-8 Culvert Analysis Report

Crossing Discharge Data
Discharge Selection Method: Recurrence

Table 1 - Summary of Culvert Flows at Crossing: Ex. Culvert

Headwater Discharge Total Ex.3x3 Box Roadway Iterations
Elevation Names Discharge Discharge Discharge
(ft) (cfs) (cfs) (cfs)
3.52 1 year 23.82 23.82 0.00 1
4.64 2 year 37.9¢ 37.92 0.00 1
8.30 5 year 64.38 64.38 0.00 1
10.15 10 year 88.39 74.54 13.65 19
10.23 25 year 123.84 74.96 48.84 6
10.28 50 year 151.59 7h.21 76.36 5
10.33 100 year 181.90 75.45 106.42 4
10.00 Overtopping 73.77 7377 0.00 Overtopping
Rating Curve Plot for Crossing: Ex. Culvert
Total Rating Curve
Crossing: Ex. Culvert
—e *-— -

10

9_

8-

Headwater Elevation (ft)
i

100

120

Total Discharge (cfs)



Culvert Data: Ex. 3x3 Box

Table 1 - Culvert Summary Table: Ex. 3x3 Box

Total Culvert Headwater Inlet  Outlet Normal Critical Outlet Outlet Tailwater

Discharge Discharge Elevation LoRirct Gowttal My Tadanter Velocity Velocity

Discharge
Depth Depth Depth Depth (ft)

Names Depth Depth Type

(cfs) (cfs) () ) (fo) (fp (Y (M (ft/s)  (ft/s)
lyear 2382cfs 2382cfs  3.52 212 1501 6-FFc 1.51 125 125  4.21 6.35 0.00
2year 37.92cfs 37.92cfs  4.64 316 3244 6-FFc 200 171 171 421 7.41 0.00
Syear 64.38cfs 6438cfs 830 625 6900 6-FFc 200 200 200 421 1073  0.00

10 year 88.39cfs 74.54cfs 10.15 8.04 8.750 6-FFc 2.00 2.00 2.00 4.21 12.42 0.00
25year 123.84cfs 74.96 cfs 10.23 8.12 8832 6-FFc 2.00 2.00 2.00 4.21 12.49 0.00
50 year 151.59cfs 75.21 cfs 10.28 8.17 8.881 6-FFc 2.00 2.00 2.00 4.21 12.53 0.00
100 year 181.90 cfs 75.45 cfs 19:23 8.22 8928 6-FFc 2.00 2.00 2.00 4.21 12.57 0.00

Culvert Barrel Data
Culvert Barrel Type Straight Culvert
Inlet Elevation (invert): 1.40 ft,
Outlet Elevation (invert): 0.87 ft
Culvert Length: 46.00 ft,
Culvert Slope: 0.0115

Culvert Performance Curve Plot: Ex. 3x3 Box

Performance Curve
Culvert: Ex. 3x3 Box
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Water Surface Profile Plot for Culvert: Ex. 3x3 Box
Crossing - Ex. Culvert, Design Discharge - 181.9 cfs

Culvert - Ex. 3x3 Box, Culvert Discharge - 75.4 cfs
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Site Data - Ex. 3x3 Box

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 0.40 ft

QOutlet Station: 46.00 ft

Outlet Elevation: -0.13 ft

Number of Barrels: 1

Culvert Data Summary - Ex. 3x3 Box
Barrel Shape: Concrete Box

Barrel Span: 3.00 ft

Barrel Rise: 3.00 ft

Barrel Material: Concrete

Embedment: 12.00 in

Barrel Manning's n: 0.0130 (top and sides)
Manning's n: 0.0350 (bottom)

Culvert Type: Straight

Inlet Configuration: Square Edge (902) Headwall
Inlet Depression: None




Tailwater Data for Crossing: Ex. Culvert

Table 2 - Downstream Channel Rating Curve (Crossing: Ex. Culvert)

Flow (cfs) Water Surface Elev (ft) Depth (ft)
23.82 12T 4.21
37.92 1.21 4.21
64.38 1.2% 4.21
88.39 1.2l 421
123.84 121 4.21
151.59 1.21 4.21
181.90 1.21 4.21

Tailwater Channel Data - Ex. Culvert

Tailwater Channel Option: Enter Constant Tailwater Elevation
Constant Tailwater Elevation: 1.21 ft

Roadway Data for Crossing: Ex. Culvert
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 350.00 ft

Crest Elevation: 10.00 ft

Roadway Surface: Gravel

Roadway Top Width: 12.00 ft

Crossing Discharge Data
Discharge Selection Method: Recurrence

Table 3 - Summary of Culvert Flows at Crossing: Pr. Culvert - decommision ex. culvert

Headwater Discharge Total Pr. Box Roadway Iterations
Elevation Names Discharge Discharge Discharge

(ft) (cfs) (cfs) (cfs)

1.22 1 year 23.82 23.82 0.00 1

1.23 2 year 37.92 37.92 0.00 1

1.28 5 year 64.38 64.38 0.00 1

1.34 10 year 88.39 88.39 0.00 i

1.47 25 year 123.84 123.84 0.00 1

1.59 50 year 151.59 151.59 0.00 1

1.76 100 year 181.90 181.90 0.00 1

10.00 Overtopping 628.66 628.66 0.00 Overtopping




Rating Curve Plot for Crossing: Pr. Culvert - decommision ex. culvert
Total Rating Curve

Crossing: Pr. Culvert - decommision ex. culvert
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Culvert Data: Pr. Box

Table 2 - Culvert Summary Table: Pr. Box

DischargeTotal Culvert HeadwaterInlet Outlet Flow NormalCriticalOutlet TailwaterQutlet Tailwater
Names  DischargeDischargeElevation ControlControlType Depth Depth Depth Depth  VelocityVelocity
(cfs) (cfs) (ft) Depth Depth (ft) (ft) (ft) (ft) (ft/s) (ft/s)
(ft) (ft)

l1year 23.82cfs 2382cfs 1.22 085 3.220 7-H2t -1.00 050 321 421 0.62 0.00
2year 37.92cfs 3792cfs 1.23 116 3.234 7-H2t -1.00 068 321 4.21 0.98 0.00
S5year 64.38cfs 64.38cfs 1.28 1.65 3.280 7-H2t -1.00 096 321 4.21 1.67 0.00

10 year 88.39cfs 88.39cfs 1.34 2.03 3.341 7-H2t -1.00 119 3.21 4.21 2.29 0.00
25year 123.84 cfs 123.84 cfs 1.47 253 3466 7-H2t -1.00 149 321 4.21 g ! 0.00

50 year 151.59 cfs 151.59 cfs 1.59 289 3593 7-H2t -1.00 170 3.21 4.21 3.94 0.00
100 year 181.90 cfs 181.90 cfs 1.76 3.26  3.760 7-H2t -1.00 193 321 4721 4.72 0.00

Culvert Barrel Data

Culvert Barrel Type Straight Culvert
Inlet Elevation (invert): -2.00 ft,
Outlet Elevation (invert): -2.00 ft
Culvert Length: 56.00 ft,
Culvert Slope: 0.0000



Culvert Performance Curve Plot: Pr. Box

Performance Curve
Culvert: Pr. Box
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Water Surface Profile Plot for Culvert: Pr. Box

Crossing - Pr. Culvert - decommision ex. culvert, Design Discharge - 181.9 cfs
Culvert - Pr. Box, Culvert Discharge - 181.9 cfs
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Site Data - Pr. Box
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft



Inlet Elevation: -2.00 ft
Outlet Station: 56.00 ft
Outlet Elevation: -2.00 ft
Number of Barrels: 1

Culvert Data Summary - Pr. Box

Barrel Shape: Concrete Box

Barrel Span: 12.00 ft

Barrel Rise: 3.50 ft

Barrel Material: Concrete

Embedment: 0.00 in

Barrel Manning's n: 0.0130

Culvert Type: Straight

Inlet Configuration: Square Edge (902) Headwall
Inlet Depression: None

Tailwater Data for Crossing: Pr. Culvert - decommision ex. culvert

Table 4 - Downstream Channel Rating Curve (Crossing: Pr. Culvert - decommision ex. culvert)

Flow (cfs) Water Surface Elev (ft) Depth (ft)
23.82 1.21 4.21
37.92 1.21 4.21
64.38 1.21 4.21
88.39 1.21 4.21
123.84 1.21 4.21
151.59 1.21 4.21
181.90 1.21 4.21

Tailwater Channel Data - Pr. Culvert - decommision ex. culvert
Tailwater Channel Option: Enter Constant Tailwater Elevation
Constant Tailwater Elevation: 1.21 ft

Roadway Data for Crossing: Pr. Culvert - decommision ex. culvert
Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 350.00 ft

Crest Elevation: 10.00 ft

Roadway Surface: Gravel

Roadway Top Width: 12.00 ft



APPENDIX H: HYDRAULICS
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