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Kibby Expansion Wind Power Project
170019.0000.0000
Curve Number Comparison

PGT

DTB

November 23, 2009

Assumptions:

Runoff curve numbers for cover types as referenced from Table 2-2c USDA, 1986, Urban Hydrology for Small Watersheds: TR55.
Land cover types as referenced from recent aerial photography and site visits.
Soil types and hydrologic soil groups are referenced from the USDA RUSLE 2 related attributes for Somerset County Area and
Parts of Franklin and Oxford Counties Maine Dated 11/28/06

Determine the Pre-development weighted curve number (CN)

Watershed 1S - Sisk Mountain - Pre-development (Kibby Stream Watershed)

Cover Land Area Land Area Product of

Description (acres) % of total CN CN x Area
Woods, Good, HSG C 954.55 54.56% 70 66819
Woods, Good, HSG D 602.76 34.45% 77 46413
Brush, Good, HSG C 184.70 10.56% 65 12006
Brush, Good, HSG D 1.08 0.06% 73 79
Gravel Road, HSG C 6.47 0.37% 89 576
Total Watershed = 1749.56 100.00% 125891
Total Weighted CN = 72

Watershed 1S - Sisk Mountain - Post-development (Kibby Stream Watershed)

Cover Land Area Land Area Product of

Description (acres) % of total CN CN x Area
Woods, Good, HSG C 946.57 54.10% 70 66260
Woods, Good, HSG D 556.26 31.79% 77 42832
Brush, Good, HSG C 190.46 10.89% 65 12380
Brush, Good, HSG D 32.97 1.88% 73 2407
Gravel Road, HSG C 12.71 0.73% 89 1131
Gravel Road, HSG D 7.80 0.45% 91 710
Turbine Pads 2.79 0.16% 91 254
Total Watershed = 1749.56 100.00% 125974
Total Weighted CN = 72

K:\170019\Civil\Stormwater Analysis\Sisk -
11/23/2009

Curve Number Calcs.xls
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249 Western Avenue
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PROJECT:
Project No:
Subject:

Calculated By:

Checked By:
Date:
Revised Date:

Kibby Expansion Wind Power Project
170019.0000.0000
Curve Number Comparison

PGT

DTB

November 23, 2009

Assumptions:

Runoff curve numbers for cover types as referenced from Table 2-2c USDA, 1986, Urban Hydrology for Small Watersheds: TR55.
Land cover types as referenced from recent aerial photography and site visits.
Soil types and hydrologic soil groups are referenced from the USDA RUSLE 2 related attributes for Somerset County Area and
Parts of Franklin and Oxford Counties Maine Dated 11/28/06

Determine the Pre-development weighted curve number (CN)

Watershed 1S - Sisk Mountain - Pre-development (Gold Brook Watershed)

Cover Land Area Land Area Product of

Description (acres) % of total CN CN x Area
Woods, Good, HSG C 155.24 43.15% 70 10867
Woods, Good, HSG D 174.71 48.56% 77 13453
Brush, Good, HSG C 26.51 7.37% 65 1723
Brush, Good, HSG D 0.80 0.22% 73 58
Gravel Road, HSG C 2.54 0.71% 89 226
Total Watershed = 359.8 100.00% 26327
Total Weighted CN = 73

Watershed 1S - Sisk Mountain - Post-development (Gold Brook Watershed)

Cover Land Area Land Area Product of

Description (acres) % of total CN CN x Area
Woods, Good, HSG C 155.24 43.15% 70 10867
Woods, Good, HSG D 168.53 46.84% 77 12977
Brush, Good, HSG C 26.51 7.37% 65 1723
Brush, Good, HSG D 5.45 1.51% 73 398
Gravel Road, HSG C 2.54 0.71% 89 226
Gravel Road, HSG D 1.22 0.34% 91 111
Turbine Pads 0.31 0.09% 91 28
Total Watershed = 359.8 100.00% 26330
Total Weighted CN = 73

K:\170019\Civil\Stormwater Analysis\Sisk -
11/23/2009

Curve Number Calcs.xls
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PROJECT:
Project No:
Subject:
Calculated By:
Checked By:
Date:

Revised Date:

Kibby Expansion Wind Power Project
170019.0000.0000
Curve Number Comparison

PGT

DTB

November 23, 2009

Assumptions:

Runoff curve numbers for cover types as referenced from Table 2-2c USDA, 1986, Urban Hydrology for Small Watersheds: TR55.

Land cover types as referenced from recent aerial photography and site visits.

Soil types and hydrologic soil groups are referenced from the USDA RUSLE 2 related attributes for Somerset County Area and

Parts of Franklin and Oxford Counties Maine Dated 11/28/06

Determine the weighted curve number (CN)

Watershed 1S - Collector Substation - Pre-development

Cover Land Area Land Area Product of

Description (acres) % of total CN CN x Area
Woods, Good, HSG C 47.63 77.10% 70 3334
Woods, Good, HSG D 9.63 15.59% 77 742
Brush, Good, HSG C 3.94 6.38% 65 256
Grass, HSG C 0.58 0.93% 74 43
Total Watershed = 61.78 100.00% 4374
Total Weighted CN = 71

Watershed 1S - Collector Substation - Post-development

Cover Land Area Land Area Product of

Description (acres) % of total CN CN x Area
Woods, Good, HSG C 46.36 75.04% 70 3245
Woods, Good, HSG D 9.63 15.59% 77 742
Brush, Good, HSG C 4,12 6.67% 65 268
Building/Fdn 0.03 0.05% 98 3
Gravel, HSG C 0.18 0.29% 89 16
Substation 0.47 0.76% 55 26
Grass, HSG C 0.99 1.60% 74 73
Total Watershed = 61.78 100.00% 4373
Total Weighted CN = 71

K:\170019\Civil\Stormwater Analysis\Sisk - Curve Number Calcs.xls
11/23/2009




CTRC

249 Western Avenue
Augusta, ME 04330

PROJECT:
Project No:
Subject:

Calculated By:

Checked By:
Date:
Revised Date:

Kibby Expansion Wind Power Project
170019.0000.0000
Curve Number Comparison

PGT

DTB

November 23, 2009

Assumptions:

Runoff curve numbers for cover types as referenced from Table 2-2c USDA, 1986, Urban Hydrology for Small Watersheds: TR55.
Land cover types as referenced from recent aerial photography and site visits.
Soil types and hydrologic soil groups are referenced from the USDA RUSLE 2 related attributes for Somerset County Area and
Parts of Franklin and Oxford Counties Maine Dated 11/28/06

Determine the Pre-development weighted curve number (CN)

Watershed 2S - Sisk Mountain - Pre-development (Chain of Ponds Watershed)

Cover Land Area Land Area Product of

Description (acres) % of total CN CN x Area
Woods, Good, HSG C 108.1 26.35% 70 7567
Woods, Good, HSG D 302.09 73.65% 77 23261
Brush, Good, HSG C 0.00% 65 0
Brush, Good, HSG D 0.00% 73 0
Gravel Road, HSG C 0.00% 89 0
Total Watershed = 410.19 100.00% 30828
Total Weighted CN = 75

Watershed 2S - Sisk Mountain - Post-development (Chain of Ponds Watershed)

Cover Land Area Land Area Product of

Description (acres) % of total CN CN x Area
Woods, Good, HSG C 108.1 26.35% 70 7567
Woods, Good, HSG D 272.34 66.39% 77 20970
Brush, Good, HSG C 0.00% 65 0
Brush, Good, HSG D 24.00 5.85% 73 1752
Gravel Road, HSG D 1.07% 91 400
Turbine Pads 0.33% 91 123
Total Watershed = 410.19 100.00% 30812
Total Weighted CN = 75

K:\170019\Civil\Stormwater Analysis\Sisk - Curve Number Calcs.xls

11/23/2009




CULVERT SCHEDULE

NUMBER SIZE LENGTH INV. IN INV. OUT
R-38 18" HOPE 70 3186 3183
R-39 18" HOPE 50 3308 3305
R-40 18" HOPE 70 3265 3258
R-41 18" HDPE 70 3211 3194
R—43 18" HOPE 50 3180 374
R-44 18" HDPE 50 3185 3178
R-45 24" HOPE 50 3198 3190
R-46 18" HDPE 50 3228 3220
R-47 18" HDPE 70 3261 3248
R—43 18" HOPE 70 3283 37
R—49 18" HOPE 50 3270 3264
R-50 24" HOPE 50 3256 3246
R-51 24" HOPE 80 3266 3262
R-52 18" HOPE 50 3241 3232
R-53 18" HOPE 80 3135 3134
R-54 18" HDPE 70 2485 2970
R-55 24" HDPE 30 2970 2952
R-56 18" HDPE 80 2087 2986
R-57 18" HDPE &0 3047 3036
R-58 18" HOPE 0 206 3698 |
R-50 18" HDPE gid 2920 | 338 |
R-60 18" HDPE D 2285 | 3272
R-61 24" HDPE 90 3137 336
R-62 18" HDPE 50 31565 352
R-63 18" HOPE 70 3340 3340
R—64 24" HDPE 50 3184 3182

CULVERT SCHEDULE
NUMBER SIZE LENCTH V. IN NV, oUT
A-2 30" HDPE © 21415 2138
A3 30" HDPE m 21213 2124
A4 24" HDPE 20 2132 2121
A-5 18" HOPE 20 2118 2116
A6 24" HOPE © 2107 2105
A7 24" HOPE 40 2105 2102
A-8 24° HDPE 20 2106 7104
A-9 36" HDPE 0 2106 2105
A-10 36" HOPE 0 2106 2105
A1 |(2)-36" HDPE 20 2117 2015
A-12 24” HDPE 7 211 2108
A-13 A S 40 2107 21055
A-14 - A 20 2107 21055
A-15 = 4ial 50 2116 2114
A-16 Bt e 50 2116 2114
A=V 36" HDPE 40 2146 2145
A-18 Sl o 0 2145 2143
A-19 Gl 0 2145 2143
A0 | ppaome | BRDOE
A-21 36" HOPE T 2293 2221
A-22 18" HDPE 20 2237 2235
A-23 24" HOPE 0 2246 2245
A-24 30" HDPE 20 22875 2265
A-25 18" HDPE 0 2318 2316
A-26 18" HDPE 60 2324 2320
A27 36" HDPE 0 23385 2338
A-28 16" HOPE 40 2388 2386
A-29 24" HOPE 10 2409 2400
A-30 18" HDPE 40 2450 2448
A-31 36" HDPE m) 2463 2462
A-32 18" HOPE 0 2523 2521
A-33 18" HOPE m 2638 2636
A-36 30° HOPE 0 2856 2852
A-37 36" HOPE 0 2890 2878
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. Drainage Diagram for Kibby Expansion Project - culvert sizing
Reach s»r : Prepared by TRC Environmental Corp, Printed 11/23/2008

HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC Page 1

Summary for Subcatchment A2:

Runoff = 2938cfs @ 12.30 hrs, Volume= 2.816 af, Depth> 1.37"

Runoff by SCS TR-20 methed, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
22.560 70  Woods, Good, HSG C
1.420 77 Woods, Good, HSG D
0.610 89 Gravel roads, HSG C
24.590 71 Weighted Average
24.580 100.00% Pervious Area

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

32,6 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 2P: (new Pond)

Inflow Area = 24.590 ac, 0.00% Impervious, Inflow Depth> 1.37" for 10-yr event
Inflow = 29.38cfs @ 12.30 hrs, Volume= 2.816 af

Outflow = 29.38cfs @ 12.30 hrs, Volume= 2.816 af, Atten= 0%, Lag= 0.0 min
Primary = 29.38cfs @ 12.30 hrs, Volume= 2.816 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,145.23' @ 12.30 hrs
Flood Elev= 2,146.30'

Device Routing Invert Outlet Devices
#1  Primary 2,141.50' 30.0" Round Culvert
.= 40.0" CPP, projecting, no headwall, Ke= 0.800
Outlet Invert=2,138.00' S=0.0875'" Cc=0.900
n=0.012 Wood, planed

Emary OutFlow Max=29.32 cfs @ 12.30 hrs HW=2,145.22' (Free Discharge)
1=Culvert (Inlet Controls 29.32 cfs @ 5.97 fps)



Kibby Wind Expansion Calculated By: PGT
Checked By: DTB
170019.0000.0000 PH Y9 Date: April 17, 2009
she - A-2__ _ _ — November 20, 2009
of: Concentration Determination Worksheet, SCS Methods i i
Seg 1 Seg 2 Seg 3 Seg 4 Seg 5

0B
150
2.9
02

Length, ft
lope, fift
elocity?, fi'sec
> hr 0.0000
Unpaved
Length, ft 4556
lope, fAt 0.185 | 85074600
alocity®, f/sec 6.939711
2 hr 0.182 0.1824
aterways & Swamps, No Channelg
Length, ft
lopea, ft/ft
elocity”, Hsec
2 hr 0.0000
{{Grassed Waterways/Hoadside Ditches

0.0000

Velocity®, f/sec
Ty, hr 0.0000

||Tvlain River
’;ength, ft
lope, ft/it
Velocity?, fi/sec
T, hr 0.0000
[Culvert
Diameter, ft
rea, i
stted Perimeter, ft
ydraulic Radius, R, ft
lope, ftft
Manning's No.
elocity'®, ft/sec
Length, L, ft
W hr 0.0000
HR 0.543
Min 3257

Kibby Wind Exp - tc calculations. s
11/20/2009



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 8.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A3:

Runoff = 2593cfs @ 12.33 hrs, Volume= 2.647 af, Depth> 1.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area (asc) CN Description
18.730 70 Woods, Good, HSG C
4.250 77 Woods, Good, HSG D
0.170 89 Gravel roads, HSG C

23.1580 71 Weighted Average
23.150 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) __ (feet) (ft/ft)  (ft/sec) (cfs)
358 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 8.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 3P: (new Pond)

Inflow Area = 23.150 ac, 0.00% Impervious, Inflow Depth = 1.53" for 10-yr event
Inflow = 2586cfs @ 12.34 hrs, Volume= 2.957 af

Outfiow = 2586cfs @ 12.34 hrs, Volume= 2.957 af, Atten= 0%, Lag= 0.0 min
Primary = 2586cfs @ 12.34 hrs, Volume= 2.957 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Peak Elev= 2,130.47' @ 12.34 hrs
Flood Elev= 2,131.30'

Device Routing Invert  Qutlet Devices
#1  Primary 2,127.30' 30.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 2,124.00' S=0.0825'" Cc=0.900 n=0.012

:_rimary OutFlow Max=25.33 cfs @ 12.34 hrs HW=2,130.39" (Free Discharge)
1=Culvert (Inlet Controls 25.33 cfs @ 5.16 fps)



PROJECT: Kibby Wind Expansion Caiculated By: PGT

Checked By: DTB
: 170019.0000.0000 PHY Date: April 17, 2009
atershed: A-3 Revised: November 20, 2009

seagne

e of Concentration Defermination Worksheet, SCS Methods
Seg 1 Seg 2 Se_g»S Seg 4 ?eg 5~

0.360
[ISHALLOW CONCENTRATED FLOW ;i
HPaved
Length, ft
lope, it/
elocity”, ft/sec
2 hr 0.0000
Unpaved
ength, ft 5800
lope, fit 0.178 | 10305800
elocity’, fisec 6.807153
2 he 0.237 0.2367
aterways & Swamps, No Channels
ength, ft
fope, fi/ft
elocin’, tt'sec
> hr i 0.0000
Grassed Waterways/Roadside Ditches
ength, ft
lope, fift
elociy®, ft/sec
W hr 0.0000
[[Small Tributary & Swamp w/Channels
Length, f
Slope, fi/ft
Velocity’, ft/sec
Ty, hr 0.0000

Large Tributary
Length, ft
lope, ftit

Velocity®, f'sec
T, hr 0.0000
[Main River
Length, ft
lope, ft/ft
slocity”, ft/sec
W hr 0.0000
liCulvert
Diameter, ft
rea, f?
etted Psrimeter, ft
Hydraulic Radius, R, ft
Slope, /it
Manning's No.
elocity”®, ft/sec
Length, L, ft
W hr | 0.0000
I HR 0.597
Min 35.83

Kibby Wind Exp - tc caicuiations.xs
11/20/2009



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2008 HydroCAD Software Solutions LLC

Summary for Subcatchment A4:

Runoff = 14.71cfs @ 12.27 hrs, Volume= 1.352 af, Depth> 1.31"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area{ac) CN Description
12.180 70  Woods, Good, HSG C
0.180 89 Gravel roads, HSG C
12370 70 Weighted Average
12.370 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feef) (ffty  (fi/sec) (cfs)

304 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 4P: (new Pond)

Inflow Area = 12.370 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr event
Inflow = 1452 cfs @ 12.28 hrs, Volume= 1.510 af

Oufflow = 14.52cfs @ 12.28 hrs, Volume= 1.510 af, Atten= 0%, Lag= 0.0 min
Primary = 1452 cfs @ 12.28 hrs, Volume= 1.510 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Peak Elev=2,125.48' @ 12.28 hrs
Flood Elev= 2,126.25'

Device Routing Invert Outlet Devices
#1  Primary 2,123.00' 24.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 2,121.00' S=0.0500'/ Cc=0.900
n=0.012 Wood, planed

:Limary OutFlow Max=14.28 cfs @ 12.28 hrs HW=2,125.43' (Free Discharge)
1=Culvert (Inlet Controls 14.28 cfs @ 4.55 fps)



Kibby Wind Expansion
Checked By:
Date:
Revised:

170019.0000.0000 PHS

A-4

Calculated By:

PGT
DTB

April 17, 2009

November 20, 2009

Hme:of Concentrafion: Determination. Workshset, SCS Methods ¢

e
e

Seg? Seg3 Seg 5

0.3883

I;englh. i

lope, Tft
Velocity?, fifsec
T2 hr

0.0000

rUnpaved

2650
0.15
6.248865

|;englh. ft

lope, fuft
Velocity®, ftfsec
T, hr

41072650

0.1178

o.118

GHANNEL FLOW

aterways & Swamps, No Channels

|L-sngth, ft
Slope, ffft
\etocity®, f/sec
T° hr

0.0000

|Grassed Waterways/Roadside Ditches

0.0000

0.0000

0.0000

lope, ft/ft
slocity’, Hisec
o hr

0.0000

l[Culvert

Diameter, ft
ea, ft*
etted Perimeter, ft
Hydraulic Radius, R, ft
lope, fi/ft
Manning's No.
elocity'”, ftisec
ength, L, ft
1 hr

0.0000

e

0.506
30.37

Kibby Wind Exp - {c calculations.xs
11/20/2009




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2008
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A5:

Runoff = 766cfs@ 12.32 hrs, Volume= 0.766 af, Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
6.900 70 Woods, Good, HSG C
0.120 89 Gravel roads, HSG C
7.020 70 Weighted Average
7.020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
344 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 5P: (new Pond)

Inflow Area = 7.020 ac, 0.00% Impervious, Inflow Depth> 1.31" for 10-yr event
Inflow = 766cfs @ 12.32 hrs, Volume= 0.766 af

Oufflow = 766cfs @ 12.32 hrs, Volume= 0.766 af, Atten= 0%, Lag= 0.0 min
Primary = 766cfs @ 12.32 hrs, Volume= 0.766 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,120.05' @ 12.32 hrs
Flood Elev= 2,120.60'

Device Routing Invert Outlet Devices

#1  Primary 2,118.00" 18.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Qutlet Invert=2,116.00' S=0.0500'" Cc=0.90C¢ n=0.012

Primary QutFlow Max=7.62 cfs @ 12.32 hrs HW=2,120.04' (Free Discharge)
1=Culvert (inlet Controls 7.62 cfs @ 4.31 fps)



Kibby Wind Expansion Calculated By: PGT

Checked By: OTB
170019.0000.0C00 PH9 Date: April 17, 2009

Revised: November 20, 2009

nination Worksheet, SCS Methods::

Seg 3

lope, f/ft
elocity?, ft/sec
2 br 0.0000
Unpaved
Length, #t 2600
lope, fi/it 0.151 | 394v2600
elocity®, firsec 6.26966
L 0.115

01152
EFLOW

Waterways & Swamps, No Channels
Lergth, It
lope, ft/ft
stocity®, f'sec
2 hr 0.0000
llGrassed Waterways/Roadside Ditches

0.0000

0.0000

Velocity®, ftisec
T, br 0.0000

ﬂllaln River
tength, ft
lope, firft
Velocity’, ft/sec
Ty, hr 0.0000
[Culvert
liotameter, t
Area, 1f
(Wetted Perimeter, ft
ydraulic Radius, R, ft
lope, /it
Manning's No.
slocity’®, ft'sec
Length, L, ft
v hr 0.0000
| HR 0573
Min 34.38

Kibby Wingd Exp - {c calcutations. xis
11/20/2009



Kibby Expansion Project - culvert sizing Type !l 24-hr 10-yr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A6A7AS8:

Runoff = 6640 cfs @ 12.32 hrs, Volume= 6.661 af, Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 10-yr Rainfali=4.20"

Area (ac) CN Description
60.680 70 Woods, Good, HSG C
0.390 89 Gravel roads, HSG C
61.070 70 Weighted Average
61.070 100.00% Pervious Area

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

346 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 6P: (new Pond)

Inflow Area = 61.070 ac, 0.00% Impervious, Inflow Depth > 1.31" for 10-yr event
Inflow = 66.40cfs @ 12.32 hrs, Volume= 6.661 af

Outflow = 66.40cfs @ 12.32 hrs, Volume= 6.661 af, Atten=0%, Lag= 0.0 min
Primary = 66.40 cfs @ 12.32 hrs, Volume= 6.661 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,110.43' @ 12.32 hrs
Flood Elev= 2,110.60'

Device Routing Invert Outlet Devices
#1 Primary 2,106.00' 24.0" Round Culvert X 3.00
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Outlet invert= 2,104.00' S= 0.0500'" Cc=0.800
n= 0.012 Wood, planed

Primary OutFlow Max=66.04 c¢fs @ 12.32 hrs HW=2,110.40' (Free Discharge)
T _1=Culvert (Inlet Controls 66.04 cfs @ 7.01 fps)



PROJECT: Kibby Wind Expansion Calculated By: PGT

Checked By: DTB
Proj: 170019.0000.0000 PH9 Date: April 17, 2009
Watershecl_:_ A-E7—8 _ _ Revised: November 20, 2009
Lime of Concemtratioh Rsrmitistios Wotksheet, SGS:Methods T :

Seg1 Seg2? Seg3 Seg 4 Seg 5

0.3408

Length, ft

jope, ft/ft
alocity?, fVsec
5 hr 0.0000
Unpaved
Length, fi 5470
lope, fi/ft 0.16 | 880Y5470'
elocity’, ftfsec 6.4538
2 hr 0.235 0.2354
aterways & Swamps, No Channels
ength, ft
lope, ft/ft
alocity®, ft/sec
2 hr 0.0000
[iGrassed Waterways/Roadside Ditches
h_englh, 1t
[Stopa, fi/ft
Velocihy®, fi'sec
T, hr 0.0000
[Smail Tributary & Swamp wiChannels
ength, it
I;Iope. it
Velocity7. ftisec
T, hr 0.0060
Large Tributary
Length, f
lope, /it
Velocity®, f'sec
Ta hr 0.0000
I'Main River
ength, ft
lope, ikt
elocity®, ft/sec
w hr 0.0000
(ICulvert
Diameter, ft
Area, ff°
gtted Parimater, ft
Hydraulic Radius, R, ft

v

Slope, ft/ft
Manning's No.
alocity'®, ft/sec
ength, L, ft
1 hr 0.0000
HR 0.576
Min 3458

Kibby Wind Exp - tc calculations.xls
11/20/2009



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A9A10:

Runoff = 87.30cfs @ 12.41 hrs, Volume= 9.920 af, Depth> 1.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type [l 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
90.920 70 Woods, Good, HSG C
0.320 89 Gravel roads, HSG C
91.240 70  Weighted Average
91.240 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feel) (ft/ft)y (ft/sec) (cfs)
414 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 7P: (new Pond)

Inflow Area = 91.240 ac, 0.00% Impervious, Inflow Depth > 1.30" for 10-yr event
Inflow = 87.30cfs @ 12.41 hrs, Volume= 9.920 af

Outflow = 87.30cfs @ 12.41 hrs, Volume= 9.920 af, Atten= 0%, Lag= 0.0 min
Primary = 87.30cfs @ 12.41 hrs, Volume= 9.920 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,110.14' @ 12.41 hrs
Flood Elev=2,111.77'

Device_Routing Invert Outlet Devices

#1  Primary 2,106.00' 36.0" Round Cuivert X 2.00
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,105.00' S=0.0250'7 Cc=0.900 n=0.012

Primary OutFlow Max=87.06 cfs @ 12.41 hrs HW=2,110.12" (Free Discharge)
T 1=Culvert (Inlet Controls 87.06 cfs @ 6.16 fps)



PROJECT:

Proj:

Kibby Wind Expansion

170019.0000.0000
A-9-10

PHO

Calculated By:
Checked By:
Date:

PGT
DTB

April 17, 2009

atershed:

ingtion Worksheet, SCS:Methads .

Seq 4

Seq

]

Seg 3

0.3604

Length, ft

Slopa, Ut
elocity”, ft'sec
2 bhr

0.0000

Unpaved

Length, ft

Slope, ft/it
elocity®, f'sec
2 br

6.1

7340
0.147

10807340
860861

CHANNEL FLOW 7

0.330

0.3296

Waterways & Swamps, No Channels

Length, ft
lope, ft/t
elocity®, fi'sec
2 hr

0.0000

[Grassed Waterways/Roadside Ditches

Length, ft
lope, fi/ft
elocity’, ft/sec
(T, hr

0.0000

Small Tributary & Swamp w/Channels

| Length, ft

lope, it
\Velocity', fi/sec
Ty, hr

0.0000

Large Tributary
Length, ft
lope, fifft

elocity®, fi'sec
Ty, hr

0.0000

[Main River

ength, ft

lope, fuit
slocity®, ft/sec
y hr

0.0000

l[Culvert

Diameter, ft
rea, 2
etted Perimeter, ft
Hydraulic Radius, R, ft
{ope, /it
anning's No.
elocity™, t/sec
ength, L, ft
4 hr

0.0000

Kibby Wind Exp - t¢ calcutations.sds

11/20/2009

Min

0.690
41.40




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A11:

Runoff = 65.51cfs @ 12.45 hrs, Volume= 7.770 af, Depth> 1.30"

Runoff by SCS TR-20 method, UH=8SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
71.240 70  Woods, Good, HSG C
0.320 89 Gravel roads, HSG C

71560 70 Weighted Average
71.560 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feel) (ft/ft)  (fi/sec) (cfs)
44.0 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type !l 24-hr 10-yr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 1P: (new Pond)

Inflow Area = 71.560 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr event
Inflow = 65.36cfs @ 12.45 hrs, Volume= 8.735 af

Cutflow = 65.36cfs @ 12.45 hrs, Volume= 8.735 af, Atten= 0%, Lag= 0.0 min
Primary = 65.36 cfs @ 12.45 hrs, Volume= 8.735 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Peak Elev=2,119.96' @ 12.45 hrs
Flood Elev= 2,121.87"

Device Routing Invert Outlet Devices
#1  Primary 2,117.00' 36.0" Round Culvert X 2.00
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,115.00' S=0.0500"/ Cc=0.900 n=0.012

Primary OutFlow Max=64.39 cfs @ 12.45 hrs HW=2,118.92"' (Free Discharge)
1=Culvert (Inlet Controls 64.39 cfs @ 4.59 fps)



e 'rminaﬁ_ézﬁfWorksheet’,_ SCS Mathod:

Kibby Wind Expansion Calculated By: PGT
Checked By: DTB
170019.0000.0000 PH9 Date: April 17, 2009
Revised: November 20, 2009

Seg 2 Seg 4 Seg 5

Seg 3

SHEET FLOW .

Manning's No.
Length, ft
P2, in
lope, ftit 01
! hr 0.476

157150

SHALLOW CONCENTRATED FLOW.:

Paved

Length, ft
lope, i/t
elocity’, ft/sec
2 br

0.0000

Unpaved

Length, ft
lope, fiftt
elocity’, ft/sec
2 hr

4940
0.108
5.32682006
0.258

540:/4940'

CHANNEL-FLOW

0.2576

aterways & Swamps, No Channels

Length, ft
lope, ft/it
elocity”, f/sec
2 hr

0.0000

Grassed Waterways/Roadside Ditches

Length, ft
lope, fi/ft
elocity®, f/sec
w hr

0.0000

[Smali Tributary & Swamp w/Channels

I:I;angth, ft

lope, fi/ft
Velocity, fi/sec
Ty, hr

0.0000

’Large Tributary
Length, ft

ISlope, fift
Valocity®, ft/sec
T, hr

0.0000

lrillain River

Length, ft
lope, ft/ft
elocity®, fi/sec
W br

G.0000

[[Culvert

iameter, ft
rea, ff°
etted Perimeter, ft
Hydraulic Radius, R, ft
lope, fi/ft
Manning's No.
eiociiy“’. ft/sec
ength, L, ft
w hr

0.0000

HR
Min

0.733
43.89

Kibby Wind Exp - te caleulations.xls
11/20/2009




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A12:

Runoff = 1267 cfs @ 12.47 hrs, Volume= 1.550 af, Depth> 1.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type [l 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
* 14.150 70  Woods, Good, HSG C
0.140 89 Gravel roads, HSG C
14290 70 Weighted Average
14.280 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/f) _ (ft/sec) (cfs)
46.1 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 8P: (new Pond)

Inflow Area = 14.290 ac, 0.00% impervious, Inflow Depth = 1.46" for 10-yr event
Inflow = 12.60cfs @ 12.48 hrs, Volume= 1.744 af

Outflow = 12.60cfs @ 12.48 hrs, Volume= 1.744 af, Atten= 0%, Lag= 0.0 min
Primary = 1260 cfs @ 12.48 hrs, Volume= 1.744 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs
Peak Elev=2,113.11' @ 12.48 hrs
Flood Elev= 2,114.22'

Device Routing Invert Outlet Devices
#1  Primary 2,111.00' 24.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,108.00' S=0.0750'f Cc= 0.900
n=0.012 Wood, planed

Primary OutFlow Max=12.51 cfs @ 12.48 hrs HW=2,113.10' (Free Discharge)
T 1=Culvert (Inlet Controls 12.51 cfs @ 3.98 fps)



PROJECT: Kibby Wind Expansion Calculated By: PGT

Checked By: DTB
Proj: 170015.0000.0000 PHS Date: April 17, 2009
Watershed: A;12 Revised: Novembher 20, 2009
Tima:of Concentration Determination Wotksheet, SCS Meihods EE .
Seg 1 Seg 2 Seg 3 Seg 4 Seg 5
08
150
29
0.05 10Y200'
0.628
F HALLOW CONCENTRATED FLOW. S - UL B E e
[Paved
Length, ft
lope, #/ft
elocity’, fi/sec
> hr 0.0000
Unpaved
ngth, ft 2950
lope, ftt 0.131 |387.5/2950"
felocity®, tisec 5.839708
2 hr 0.140 0.1403
[Waterways & Swamps, No Channels
Length, ft
Slope, ft/ft
elocity”®, ft/sec
Shr _ 0.0000
Grassed Waterways/Roadside Ditches
Length, ft
lope, fUft
elocity’, ft'sec
1, hr 0.0000

([Bmall Tributary & Swamp w/Channels

0.0000

Slope, ftit
Velocity®, ft/sec
[Ty, hr 0.0000

IMain River
1Length, ft
ISlope, ft/ft
Velocity®, ftisec
T, hr 0.0000
[Culvert
Diameter, ft
rea, f?
etted Perimeter, ft
Hydrauwlic Radius, R, ft
lope, fi/t
Manning's No.
elocity'®, fifsec
ength, L, fit
i hr 0.0000
HR 0.768
Min 48.07

Kibby Wind Exp - to calculations.ds
11/20/2009



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2008
HydroCAD® 9.00 s/n 01824 © 2008 HydroCAD Software Solutions LLC

Summary for Subcatchment A-13-14:

Runoff = 13143 cfs @ 12.45 hrs, Volume= 15.626 af, Depth> 1.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area (ac) CN Description
141.940 70 Woods, Good, HSG C
0.330 77 Woods, Good, HSG D
1.660 89 Gravel roads, HSG C
143.930 70 Weighted Average
143.930 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/it)  (ft/sec) _(cfs)
442 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"
Prepared by TRC Environmental Corp Printed 11/20/2008
HydroCAD® 9.00 s/n 01824 © 2008 HydroCAD Software Solutions LLC

Summary for Pond 9P: (new Pond)

Inflow Area = 143.930 ac, 0.00% Impervious, Inflow Depth > 1.30" for 10-yr event

Inflow = 13143 cfs @ 12.45 hrs, Volume= 15.626 af
Outflow = 13143 cfs @ 12.45 hrs, Volume= 15.626 af, Atten= 0%, Lag= 0.0 min
Primary = 131.43cfs @ 12.45 hrs, Volume= 15.626 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,111.98' @ 12.45 hrs
Flood Elev= 2,112.47

Device Routing invert _Outlet Devices Use 494 3 Pipe b
#1  Primary 2,107.00' 42.0" Round Culvert X 2.00 =" (L tgairy)
L= 40.0' CPP, projecting, no headwall, Ke= 0.900
Qutlet Invert= 2,105.50' $=0.0375'" Cc=0.900 n=0.024

Primary OutFlow Max=131.39 cfs @ 12.45 hrs HW=2,111.98' (Free Discharge)
1=Culvert (Inlet Controls 131.39 cfs @ 6.83 fps)



Kibby Wind Expanslon Calculated By: PGT

Checked By: DTB
170015.0000.0000 PHS April 17, 2009
A-13-14-15 Novermnber 20, 2009
ncentration Determination Worksheet, 3CS Methods ;

Seg b

Seg t Seg 2

150
29
0.07 10130
0.549 0.5485

351

Length, ft

lope, fi/ft
slocity’, ftfssc
S he 0.0000
Unpaved
Length, ft 3675
lope, fiit 0.113 | 41773675
elocity®, f/sec 5.423688
2 hr 0.188
aterways & Swamps, No Channels
I;ength.ft
lope, fi/ft
Velocity®, fi/sec
T hr 0.0000

lGrassed Waterways/Roadside Ditches
Egm. ft

lope, /it
Velocity®, ft/sec
Ty, hr 0.0000
Small Tributary & Swamp w/Channels
I;ength. ft

lope, fi/ft

Velocity’, fi/sec
Ty, hr 0.6000

Large Tributary
Length, ft
lope, fi/ft

\Valocity®, fifsec
T, e 0.0000
IMain River
Length,
lope, fUft
alocity®, ft/sec
W hr 0.0000
[[Culvert
Ciameter, tt
ea, ff
stted Perimater, ft
ydraulic Radius, R, ft
lope, f/ft
anning's No.
slocity'?, fi'sec
Length, L, ft
, hr 0.0000
HR 0.737
Min 44.21

Kibby Wind Exp - tc calculations. s



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-15-16:

Runoff = 194.45cfs @ 12.43 hrs, Volume= 22.569 af, Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area{ac) CN Description
113.400 70 Woods, Good, HSG C
67.290 77 Woods, Good, HSG D
180.690 73 Weighted Average
180.680 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) __ (feet) (fi/ft)  (ft/sec) (cfs)
43.8 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 10P: (new Pond)

Inflow Area = 180.680 ac, 0.00% Impervious, Inflow Depth > 1.50" for 10-yr event

Inflow = 19445 cfs @ 12.43 hrs, Volume= 22.569 af
Outflow = 194.45 cfs @ 12.43 hrs, Volume= 22.569 af, Atten= 0%, Lag= 0.0 min
Primary = 194.45cfs @ 12.43 hrs, Volume= 22.569 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,120.84' @ 12.43 hrs
Flood Elev= 2,122,50'

Device _Routing Invert Outlet Devices ~Use 09’y a3 Pips Adc o
#1  Primary 2,116.00' 54.0" Round Culvert X 2.00 <> r “ﬂr:z,'o)
L=50.0' CMP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,114.00' S=0.0400'" Cc=0.900 n=0.024

Primary OutFlow Max=193.97 cfs @ 12.43 hrs HW=2,120.82' (Free Discharge)
1=Culvert (Inlet Controls 193.97 ¢fs @ 6.10 fps)



Kibby Wind Expansion Caiculated By: PGT

Checked By: DTB
Proj: 170019.0000.0000 PHS Date: April 17, 2009
Revlus__e'd: November 20, 2009

termination Worksheet,

0.083 10120 0.166 1060
0.107 0.5358

;
;
i
:
i
i
EEE
i
}
i
"
|
4
B i
s

ength, ft

lope, f/ft
elocity?, ft/sec
2 hr 0.0000
([Unpaved
ength, ft 4660
lope, fuft 0.17 | 797'/4660'
elocity®, ftsec 6.652425
2 hr 0.195 0.1946

aterways & Swamps, No Channels
ength, ft
lope, fi/ft
alocity’, ft/sac
® hr 0.0000
Grassed Waterways/Roadside Ditches

w Ar 0.0000
Small Tributary & Swamp w/Channels
Length, ft
lope, ft/it
eloci‘lyr. fi/sec
W hr 0.0000
large Tributary

AL 0.0000

tength, ft
lope, it
Velocity®, fusec
[Ty hr 0.0000
[iCulvert
Diameter, ft
rea, f?
etted Petimeter, ft
ydraulic Radius, R, ft

lope, fft
Manning's No.
slocity'®, f/sec
Length, L, ft
y hr 0.0000
HR 0.730
Min 43.82

Kibby Wind Exp - i¢ calculations. s



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-17:

Runoff = 36.85cfs @ 12.31 hrs, Volume= 3.625 af, Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area (ac) CN Description
1.720 77 Woods, Good, HSG D
31.500 70 Woods, Good, HSG C

33.220 70 Weighted Average
33.220 100.00% Pervious Area

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

338 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 11P: (new Pond)

Inflow Area = 33.220 ac, 0.00% Impervious, Inflow Depth > 1.31" for 10-yr event
Inflow = 3685cfs @ 12.31 hrs, Volume= 3.625 af

Outflow = 36.85cfs @ 12.31 hrs, Volume= 3.625 af, Atten= 0%, Lag= 0.0 min
Primary = 36.85cfs @ 12.31 hrs, Volume= 3.625 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,149.38' @ 12.31 hrs
Flood Elev= 2,150.75'

Device Routing Invert Outlet Devices
#1  Primary 2,146.00' 36.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke= 0.800
Outlet Invert= 2,145.00' S=0.0250'/ Cc=0.900 n=0.012

Primary QutFlow Max=36.71 cfs @ 12.31 hrs HW=2,149.37' (Free Discharge)
1=Culvert (Inlet Controis 36.71 cfs @ 5.19 fps)



Kibby Wind Expansion Caiculated By:  PGT

Checked By: DTB
170019.0000.0000 PH9 Date: April 17, 2009
A-17 Revised: November 20, 2009

150
2.9
Q.1

Velocity?, it/sec
[T, hr

0.0000

[Unpaved

l;ength, #t 2350
lope, fi/ft 0.23 |55572350°
Velocity®, #t/sec 7.737834
T hr 0.084

0.0844

CHANNEL FLOW

e

Waterways & Swam ‘ , No Ch;ﬁnéls

I;ength, ft

lope, ft/ft
Velocity’, it'sec
T2 hr

0.0000

Grassed Waterways/Roadside Ditches

0.0000

Small Tributary & Swamp w/Channels

I;ength. ft

lope, ft/ft
elasity, t/sec
[T, hr

0.0000

Large ﬁbutary
ength, f
lope, ftfft

Velocity®, fysec
Ty, hr

0.0000

“iﬂain River

ength, ft

lope, fuit
slocity®, Hsac
1w hr

0.0000

[[Culvert

Diameter, ft
rea, ft*
sited Perimeter, ft
Hydraulic Radius, R, ft
lope, ft/ft
Manning's No.
slocity™, f/sec
Length, L, ft
1 hr

0.0000

Kibby Wind Exp - t¢ caleulations.xis

i

0.560
33.60




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-18-19:

Runoff = 227.13c¢fs @ 12.41 hrs, Volume= 25.671 af, Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area (ac) CN Description
105.680 70 Woods, Good, HSG C
99.690 77  Woods, Good, HSG D
205.370 73 Weighted Average
205.370 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/fity  (ft/sec) (cfs)
422 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type !l 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 @ 2009 HydroCAD Software Soiutions LLC

Summary for Pond 12P: (new Pond)

Inflow Area = 205.370 ac, 0.00% Impervious, Inflow Depth > 1.50" for 10-yr event

Inflow = 22713 cfs @ 12.41 hrs, Volume= 25671 af
Outflow =  227.13c¢fs @ 12.41 hrs, Volume= 25.671 af, Atten=0%, Lag= 0.0 min
Primary = 22713 cfs @ 12.41 hrs, Volume= 25.671 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,150.78' @ 12.41 hrs
Flood Elev= 2,151.45'

Device Routing Invert Outlet Devices CY'~ 42" Pire Avimt
#1 Primary  2,14500' 54.0" Round Culvert X 2.00 (2 fety' 5D
L=40.0' CMP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,142.00' S=0.0750'" Cc=0.900 n=0.024

Primary OutFlow Max=226.44 cfs @ 12.41 hrs HW=2,150.76"' (Free Discharge)
1=Culvert (Inlet Controls 226.44 cfs @ 7.12 fps)



170019.0000.0000
A-18-19

Calculated By:
Checked By:

PROJECT: Kibby Wind Expansion

April 17, 2009

aritration Determination Worksheet, SCS Methods

e —— LIRS

November 20, 2009

Seg 1 Seg 2

Seg 3

107600

iope, ftfit

‘3' hr

0.0000

ength, ft 5300

elocity’, #/sec 7.393757
2 hr 0.199

ISlope, ftfft 0.21 11475300

0.1891

HIET

s & Swmamps, Nd ctztannelsﬂ

I:engm. ft

lope, ft/ft
Velocity”, ft/sec
T hr

0.0000

|Erassed Waterways/Roadside Ditches

I;ength. ft

lope, fi/ft
Velocity®, fi/sec
T,, hr

0.000C

Small Tributary & Swamp w/Channels

Length, ft
Slope, f/ft
Velocity', fysec
T, hr

0.0000

Large Tributary
Length, ft
lope, it

etocin®, fifsec
T, hr

0.0000

[Main River

II:ngth, ft

lope, ftft
Velocity?, f'sec
[Ty, he

0.0000

|Culvert

etted Perimeter, #
ydraulic Radius, 8, ft
lope, fU/ft

Manning's No.

0.0000

Kibby Wind Exp - tc caicutations. s
112002000

0.704
42.25




EXSTING Tymgen Btige

Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-20: T2 flewaa

o

Runoff = 241.24cfs @ 12.50 hrs, Volume= 30.000 af, Depth> 1.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
74.340 70 Woods, Good, HSG C
146.120 77 Woods, Good, HSG D
220460 75 Weighted Average
220.460 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/fit)_ (ft/sec) (cfs)
48.0 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 13P: (new Pond)

inflow Area = 220.460 ac, 0.00% Impervious, Inflow Depth > 1.83" for 10-yr event

Inflow = 24124 cfs @ 12.50 hrs, Volume= 30.000 af
Qutflow = 24124 cfs @ 12.50 hrs, Volume= 30.000 af, Atten=0%, Lag= 0.0 min
Primary = 24124 cfs @ 12.50 hrs, Volume= 30.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 2,182.69' @ 12.50 hrs
Flood Elev= 2,185.60'

Device Routing Invert Outlet Devices
#1  Primary 2,178.60' 144.0" W x 84.0" H Box Culvert
L= 15.0' Box, headwall w/3 square edges, Ke= 0.500
Inlet Invert= 2,178.60' S=0.0000'/ Cc=0.200 n=0.014

Primary OutFlow Max=241.09 cfs @ 12.50 hrs HW=2,182.69' (Free Discharge)
1=Culvert (Barrel Controls 241.09 cfs @ 6.55 fps)



PROJECT: Kibby Wind Expansion Calculated By:  PGT

Checked By: bTB
Proj: 170019.0000.0000 PH® Date: April 17, 2009

November 20, 200

HE g

Watershed: A-20 — Revised:
ime of Conceniration: Determination Worksheet, SCS-Methods = -

i k-
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Kigby Wind Exp - ic calculations.ds
112009005



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 @ 2009 HydrocCAD Software Solutions LLC

Summary for Subcatchment A-21:

Runoff = 50.92 cfs @ 12.41 hrs, Volume= 5.740 af, Depth> 1.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
21.470 70 Woods, Good, HSG C
22.460 77 Woods, Good, HSG D

43.930 74 Weighted Average
43.930 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fft)  (ft/sec) (cfs)
42.4 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type I 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 14P: (new Pond)

Inflow Area = 43.930 ac, 0.00% Impervious, Inflow Depth > 1.57" for 10-yr event
Inflow = 5092cfs @ 12.41 hrs, Volume= 5.740 af

Outflow = 50.92cfs @ 12.41 hrs, Volume= 5.740 af, Atten= 0%, Lag= 0.0 min
Primary = 5092cfs @ 12.41 hrs, Volume= 5.740 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,228.09' @ 12.41 hrs
Flood Elev= 2,228.17'

Device Routing Invert Outlet Devices
#1  Primary 2,223.00' 36.0" Round Culvert
L=40.0" CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 2,221.00' S=0.0500"" Cc=0.900 n=0.012

Primary OutFlow Max=50.76 cfs @ 12.41 hrs HW=2,228.07" (Free Discharge)
1=Culvert (Inlet Controls 50.76 cfs @ 7.18 fps)



Kﬁ)hy Wind Expansion

Calculated By: PGT

Checked By: DTB
170019.0000.0000 PHY Date: April 17, 2009
A-21 Revlssud: November 20, 2009

ymination Worksheet, SCS Methods
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Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroeCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-22:

Runoff = 753cfs@ 12.16 hrs, Volume= 0.563 af, Depth> 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type il 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
5.130 70  Woods, Good, HSG C
5.130 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{(min) (feet) (ft/ft)  (ft/sec) (cfs)
221 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 15P: (new Pond)

Inflow Area = 5.130 ac, 0.00% Impervious, Inflow Depth > 1.32" for 10-yr event
Inflow = 753cfs@ 12.16 hrs, Volume= 0.563 af

Outflow = 7.53cfs@ 12.16 hrs, Volume= 0.563 af, Atten= 0%, Lag= 0.0 min
Primary = 7.53cfs @ 12.16 hrs, Volume= 0.563 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,239.01' @ 12.16 hrs
Flood Elev= 2,240.42'

Device Routing Invert Outlet Devices
#1  Primary 2,237.00' 18.0" Round Culvert
L=40.0" CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,235.00' $=0.0500"/ Cc=0.900 n=0.012

Primary OutFlow Max=7.45cfs @ 12.16 hrs HW=2,238.98' (Free Discharge)
1=Culvert (Inlet Controls 7.45 cfs @ 4.21 fps)



Kibby Wind Expansion

170019.0000.0000

Calculated By:
Checked By:
Date:

Revised:

PGT
DTB

April 17, 2009

November 20, 2009
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Kibby Expansion Project - culvert sizing Type il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-23:

Runoff = 2040cfs @ 12.17 hrs, Volume= 1.548 af, Depth> 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfali=4.20"

Area(ac) CN Description
14.110 70 Woods, Good, HSG C
14110 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
226 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 16P: (new Pond)

Inflow Area = 14.110 ac, 0.00% Impervious, Inflow Depth > 1.32" for 10-yr event
Inflow = 2040cfs @ 12.17 hrs, Volume= 1.548 af

Outflow = 2040cfs @ 12.17 hrs, Volume= 1.548 af, Atten= 0%, Lag= 0.0 min
Primary = 2040cfs @ 12.17 hrs, Volume= 1.548 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,249.91' @ 12.17 hrs
Flood Elev= 2,250.17'

Device Routing Invert Outlet Devices
#1  Primary 2,246.00' 24.0" Round Culvert
L=40.0" CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,245.00' S=0.0250 '/ Cc=0.900 n=0.012

Primary OutFlow Max=20.15cfs @ 12.17 hrs HW=2,249.85' (Free Discharge)
1=Culvert (Inlet Controls 20.15 cfs @ 8.41 fps)



PROJECT: Kibby Wind Expansion Calculated By: PGT
Checked By: D78
Proj: 170019.0000.0000 PH9 Date: April 17, 2009
atershed: A-23 — Novermnber 20, 2008
Time of Concenitratiori Determination Worksheet, SES Methods: - - '
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Kibby Wind Exp - t¢ calculations.xls

11/20/2009
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Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 8.00 s/n 01824 © 2008 HydroCAD Software Solutions LLC

Summary for Subcatchment A-24;

Runoff = 33.56cfs@ 12.37 hrs, Volume= 3.5675 af, Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
15.940 70 Woods, Good, HSG C
12.620 77 Woods, Good, HSG D

28.560 73 Weighted Average
28.560 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) {cfs)
38.8 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type If 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 17P: (new Pond)

Inflow Area = 28.560 ac, 0.00% Impervious, Inflow Depth= 1.67" for 10-yr event
Inflow = 33.30cfs @ 12.37 hrs, Volume= 3.981 af

Outflow = 33.30cfs @ 12.37 hrs, Volume= 3.981 af, Atten= 0%, Lag= 0.0 min
Primary = 33.30cfs @ 12.37 hrs, Volume= 3.981 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Peak Elev= 2,291.93' @ 12.38 hrs
Flood Elev= 2,292.28'

Device Routing Invert Outlet Devices
#1  Primary 2,287.50' 30.0" Round Culvert
L=40.0" CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,285.00' S=0.0625"" Cc=0.900 n=0.012

rimary OutFlow Max=32.93 cfs @ 12.37 hrs HW=2,291.86' (Free Discharge)
=Culvert (Inlet Controis 32.93 cfs @ 6.71 fps)



Kibby Wind Expansion

170018.0000.0000 PH9
atershed: A-24

Time-of Concentration Determination Workshes

Calculated By: PGT

Checked By: DTB

Date: April 17, 2009
Revis_e_d: _ November 20, 2009
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Kibby Wind Exp - tc calcuiations. s
11/20/2009
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Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-25:

Runoff = 591cfs @ 12.10 hrs, Volume= 0.376 af, Depth> 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
2.160 70 Woods, Good, HSG C
0.950 77 Woods, Good, HSG D
3.110 72 Weighted Average
3.110 100.00% Pervious Area

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

16.9 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2008
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 18P: (new Pond)

Inflow Area = 3.110 ac, 0.00% Impervious, Inflow Depth= 1.60" for 10-yr event
Inflow = 580cfs @ 12.10 hrs, Volume= 0.415 af

Outflow = 580cfs@ 12.10 hrs, Volume= 0.415 af, Atten= 0%, Lag= 0.0 min
Primary = 5.80cfs@ 12.10 hrs, Volume= 0.415 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Peak Elev=2,319.49' @ 12.10 hrs
Flood Elev= 2,320.88'

Device Routing Invert Outlet Devices
#1  Primary 2,318.00' 18.0" Round Culvert
L= 40.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,316.00' S=0.0500"/ Cc=0.900 n=0.012

rimary OutFlow Max=5.76 cfs @ 12.10 hrs HW=2,319.48' (Free Discharge)
=Culvert (Inlet Controls 5.76 cfs @ 3.27 fps)



Kibby Wind Expansion Calculated By: PG

Checked By: DTB
170019.0000.0000 PH & Date: April 17, 2009
Revised: November 20, 2009
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Kibby Wind Exp - t¢ calculations. s
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Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"
Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-26:

Runoff = 865cfs@ 12.16 hrs, Volume= 0.634 af, Depth> 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
3.900 70 Woods, Good, HSG C
1.360 77 Woods, Good, HSG D
5260 72 Weighted Average
5.260 100.00% Pervious Area

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

217 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmentai Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 19P: (new Pond)

Inflow Area = 5.260 ac, 0.00% Impervious, Inflow Depth > 1.45" for 10-yr event
Inflow = B&5cfs @ 12.16 hrs, Volume= 0.634 af

Outflow = 8.65cfs@ 12.16 hrs, Volume= 0.634 af, Atten= 0%, Lag= 0.0 min
Primary = 865cfs@ 12.16 hrs, Volume= 0.634 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,326.41' @ 12.16 hrs
Flood Elev= 2,327 .80'

Device Routing Invert Qutlet Devices
#1  Primary 2,324.00' 18.0" Round Cuivert
L=60.0' CPP, projecting, no headwall, Ke= 0.900
Outiet Invert= 2,320.00' S=0.0667 '/ Cc=0.900 n=0.012

:Limary OutFlow Max=8.59 cfs @ 12.16 hrs HW=2,326.39' (Free Discharge)
1=Culvert (Inlet Controls 8.59 cfs @ 4.86 fps)



PROJECT:

Kibby Wind Expansion

170019.0000.0000
A--26

Time of Concentration: Deter

Calculated By: PGT
Checked By: bTB

PH9 Date: April 17, 2009
Eevlsed November 20, 2009
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Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-27:

Runoff = 36.12cfs @ 12.25 hrs, Volume= 3.223 af, Depth> 1.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area{ac) CN Description
15.320 70 Woods, Good, HSG C
10.320 77 Woods, Good, HSG D
25640 73 \Weighted Average
25.640 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/it)  (ft/sec) (cfs)
29.8 Direct Entry, See Spreatsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 20P: (new Pond)

Inflow Area = 25.640 ac, 0.00% Impervious, Inflow Depth> 1.51" for 10-yr event
Inflow = 36.12cfs @ 12.25 hrs, Volume= 3.223 &f

Outflow = 36.12cfs @ 12.25 hrs, Volume= 3.223 af, Atten= 0%, Lag= 0.0 min
Primary = 36.12cfs @ 12.25 hrs, Volume= 3.223 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,341.81' @ 12.25 hrs
Flood Elev= 2,343.29'

Device Routing Invert Qutlet Devices

#1  Primary 2,338.50' 36.0" Round Culvert
L=40.0" CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 2,338.00' S=0.0125" Cc=0.900 n=0.012

Primary OutFlow Max=36.03 cfs @ 12.25 hrs HW=2,341.80' (Free Discharge)
1=Culvert (Inlet Controls 36.03 cfs @ 5.10 fps)



Kibby Wind Expansion Calculated By:  PGT
Checked By: DTB

170019.0000.0000 PH9 Date: April 17, 2009

atershed: A-27 Revised: November 20, 2009

e of Concentration Betermination Worksheet, SCS Methods: _ ool

Seg!  Seg2  Seg3  Segd Seg 5

s
fhep

0.8 0.8 0.8
50 70 30
29 29 29
0.2 0.14 0.33
0.150 0.2.2'2 0.081 0.4570
mew CONCENTRATED FLOW. - :
Paved
L.ength, ft
lopa, fi/ft
elocity?, fi/sec
2 hr 0.0000
[lunpaved
Length, ft 1500
lope, fi/ft 0.42 630'/1500'
alocity®, ft/'sec 10.45635
2 br

s

0.0398

NEL: FLOW .
Waterways & Swamps, No Channels
Length, it

{ope, fi/fi
elocity®, ftisec
¢ hr _ 0.,0000
Grassed Waterways/Roadside Ditches

Length, it

lope, ft/ft
elocity®, fi/sec
. hr 0.0000
[[Small Tributary & Swamp w/Channels

0.0000

0.0000

[(Main River
ength, ft
lope, ft/t
elocity®, f/sec
W hr 0.0000
[iCuivert
Diameter, ft
rea, ft*
stted Perimeter, ft
ydraulic Radius, R, ft
tope, Hit
Manning's No.
Velocity’®, fi/sec
Length, L, ft
W hr 0.0000
HR 0.497
Min 29.91

Kibby Wind Exp - 1o calculations.xs
11/28/2009



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-28:

Runoff = 11.53cfs @ 12.09 hrs, Volume= 0.717 af, Depth> 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
3.990 70  Woods, Good, HSG C
1.940 77  Woods, Good, HSG D

5930 72 Weighted Average
5.930 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) {ft/it)  (f/sec) (cfs)
16.2 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 21P: (new Pond)

Inflow Area = 5.930 ac, 0.00% !mpervious, Inflow Depth> 1.45" for 10-yr event
Inflow = 11.83cfs @ 12.09 hrs, Volume= 0.717 af

Outflow = 11.53cfs @ 12.09 hrs, Volume= 0.717 af, Atten=0%, Lag= 0.0 min
Primary = 11.63cfs @ 12.09 hrs, Volume= 0.717 af

Routing by Dyn-Stor-Ind method, Time Span= 56.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 2,391.70' @ 12.09 hrs
Flood Elev= 2,391.79'

Device Routing Invert Outlet Devices
#1  Primary 2,388.00' 18.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,386.00' S=0.0500"/ Cc=0.900 n=0.012

Primary OutFlow Max=11.43 cfs @ 12.09 hrs HW=2,391.65' (Free Discharge)
1=Culvert (Inlet Controls 11.43 cfs @ 6.47 fps)



Kibby Wind Expansion Calculated By: PGT

Checked By: pTB
170019.0000.0000 PH9 Date: April 17, 2009
A-28 Revised:

November 20, 2009

——— _

SRcentration: Determination Worksheet, SC@%M&thodéf i

Seg 1 Seg 2 Seg 3 wSegﬁ Seg 5

0.2323

Slope, f/it
elocity?, f'sec
i hr 0.0000

Unpaved

Length, ft 1360

Slope, ft/t 0.39 |5301360'
alocity®, fi'sec 10.07599

|Length. it

2 hr 0.037 0.0375

l CHANNEL: FLOW T
aterways & Swamps, No Channels
Length, f
Slope, it/it
slocity®, ft/sec
2 hr 0.0000
[[Grassed Waterways/Roadside Ditches

0.0000

0.0000

0,0000

Length, ft
lope, #/it
elocity’, f'sec
 hr 0.0000
Culvert
Diameter, ft
aa, f*
etted Perimeter, ft
Hydraulic Radius, R, ft
lope, ft/t
Manning's No.
elocity”, ffsec
Length, L, ft
w hr 0.0000
HR 0.270
Min 16.19

Kibby Wind Exp - ic calculations.ds
11/20/2009



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfali=4.20"
Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 8.00 s/n 01824 © 2008 HydroCAD Software Solutions LLC

Summary for Subcatchment A-29:

Runoff = 14.87 cfs @ 12.27 hrs, Volume= 1.365 af, Depth> 1.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
6.080 70 \Woods, Good, HSG C
4.790 77 Woods, Good, HSG D

10.870 73 Weighted Average
10.870 100.00% Pervious Area

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

3.2 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 22P: (new Pond})

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth > 1.51" for 10-yr event
Inflow = 1487 cfs @ 12.27 hrs, Volume= 1.365 af

Outflow = 1487 cfs @ 12.27 hrs, Volume= 1.365 af, Atten= 0%, Lag= 0.0 min
Primary = 1487 cfs @ 12.27 hrs, Volume= 1.365 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,411.55' @ 12.27 hrs
Flood Eiev= 2,412.72'

Device Routing Invert Outlet Devices
#1  Primary 2,409.00' 24.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 2,400.00' $=0.2250'" Cc=0.900 n=0.012

Primary QutFlow Max=14.76 c¢fs @ 12.27 hrs HW=2,411.53' (Free Discharge)
1=Culvert (Inlet Controls 14.76 cfs @ 4.70 fps)



K-igy Wind Expansion

Calculated By: PGT
Checked By: DTB
Proj: 170019.0000.000C PH9 Date: April 17, 2009
atershed: A-29 — — Revised: Novelber 20, 2009
niration Determination Worksheet. SCS Metnods = T e
Seg 1 Seg2 Seg Segs
Manning's No. 0.8
Length, ft 150
P2, in 29
lope, ft/ft 01
' hr 0.476 0.4756
[SHALLOW CONCERTRATED FLOW :
[Paved
ength, ft
lope, /it
slocity’, ft'sec
0.0000
1580
0.379 | 600"/1580'
9.932878
0.044

lope, ft/it
alocitys. ft/sec
3 br

0.0000

[Grassed Waterways/Roadside Ditches

b ength, ft
Siope, ft/it
velocity®, fisec
Ll‘l. hr

0.000¢

Small Tributary & §wamp wiChannels

0.0000

0.0000

Length, ft

Slope, fift
alocity®, t'sec
1 hr

0.6000

[iCulvert

Diameter, ft
oa, fi*
etted Perimeter, ft
Hydraulic Radius, R, ft
lope, ft/ft
Manning's No.
slocity’®, fifsec
ength, L, ft
3 b

0.0000

Kibby Wind Exp - t¢ calculations.ds
11/20/2009

HR
Min

0.520
31.19




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-30:

Runoff = 9.80cfs @ 12.10 hrs, Volume= 0.613 af, Depth> 1.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area (ac) CN Description
3.100 70 Woods, Good, HSG C
1.750 77  Woods, Good, HSG D
4850 73 Weighted Average
4.850 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) {feet) (ft/ft)  (ft/sec) (cfs)
16.5 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 sin 01824 © 2009 HydroCAD Software Sotutions LLC

Summary for Pond 23P: (new Pond)

Inflow Area = 4.850 ac, 0.00% Impervious, Inflow Depth > 1.52" for 10-yr event
Inflow = 9.80cts@ 12.10 hrs, Volume= 0.613 af

Outflow = 9.80cfs@ 12.10 hrs, Volume= 0.613 af, Atten=0%, Lag= 0.0 min
Primary = 9.80cfs@ 12.10 hrs, Volume= 0.613 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,452.88' @ 12.10 hrs
Flood Elev= 2,453.04'

Device Routing Invert Qutlet Devices
#1  Primary 2,450.00' 18.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke= 0.900
QOutlet Invert= 2,448.00' S=0.0500'" Cc=0.900 n=0.012

Primary OutFlow Max=9.75 cfs @ 12.10 hrs HW=2,452.86' (Free Discharge)
1=Culvert (Inlet Controls 9.75 cfs @ 5.52 fps)



PROJECT: Kibby Wind Expansion Calculated By: PGT
Checked By: DTB
Proj: 170019.0000.0000 PH9 Date: April 17, 2009
atershed: A-30 — Revised:
Time of Concentration Determination Worksheet, SCS Methods - .
Seg 1 Seg2  Seg3

SHEET FLOW ::

Manning's No. 0.8
ength, ft 150

P2, in 29
lope, fi/ft 086

Length, ft
lope, ft/ft
slocity?, fisec
* hr 0.0000
Unpaved
1400
0.328 | 480/1400"
9.240435

i
H

Swamps, No Channels

ength, ft
lope, ft/ft
slocity®, f'sec
° r 2.0000

[Grassed Waterways/Roadside Ditches

\ hr 0.0000
Small Tributary ﬁwamp w/Channels
ength, ft
lope, fUit
slocity’, fitsec
. hr 0.0000
Large ﬁlbutary

W hr 0.0000

lope, ft/t
slocity’, ftisec
whr 0.0000
[iCetvert
Diameter, ft
rea, ft*
stted Perimeter, ft
Hydraulic Radius, R, ft

lope, f/it
Manning's No.
elocity'®, fi/sec
Length, L, ft
W hr 0.0000
HR 0.274
Min 16.48

Kibby Wind Exp - ic calcutations.xs
11/20/2009



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-31:

Runoff = 50.77 cfs @ 12.42 hrs, Volume= 5.766 af, Depth> 1.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Rainfall=4.20"

Area(ac) CN Description
0.960 89 Gravel roads, HSG C
11.000 70 Woods, Good, HSG C
30.300 77 Woods, Good, HSG D
42260 75 Weighted Average
42.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feetl) (ft/ft)  (ft/sec) (cfs)
43.0 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 24P: (new Pond)

Inflow Area = 42.260 ac, 0.00% Impervious, Inflow Depth > 1.64" for 10-yr event
Inflow = 5077 cfs @ 12.42 hrs, Volume= 5.766 af

Qutflow = 50.77 cfs @ 12.42 hrs, Volume= 5.786 af, Atten= 0%, Lag= 0.0 min
Primary = 5077 cfs @ 12.42 hrs, Volume= 5.766 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 2,468.07' @ 12.42 hrs
Flood Elev= 2,468.64'

Device Routing Invert Outlet Devices
#1  Primary 2,463.00' 36.0" Round Cuivert
L=40.0' CMP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,462.00" S=0.0250'1 Cc=0.900 n=0.024

Primary OutFlow Max=50.59 cfs @ 12.42 hrs HW=2,468.05' (Free Discharge)
1=Culvert (Inlet Controls 50.59 cfs @ 7.16 fps)



Kibby Wind Expansion : Calculated By:  PGT

Checked By: DTB
170019.0000.0000 PHYS Date: April 17, 2009
A-N Revised: November 20, 2009

Gonceritration Dstermination Workshest, SCS Mathods’

Seg 1 Seg2 Seg3  Segd Seg 5

s
e

Length, ft

{ope, ft/t
slocity?, ft/sec
> hr 0.0000
Unpaved
ength, ft 2100
lope, f/t 0285 |600Y2100°
elocity®, fisec 8.613466

2 hr 0.068

aterways & Swamps, No Channels
Eangth, ft
lope, /it
Velocity®, f/sec
T2 hr 0.0000
Grassed Waterwayslﬁoadslde Ditches
||;ength, ft
lope, fit
Velocity®, fiisec
T, hr 0.0000
[iSmall Tributary & Swamp w/Channels
Length, ft
lope, /it
Velogity', ft'sec
T:, hr 0.0000

Large Tributary
Length, ft
lope, f/it

Velocity®, fi'sec
[T hr 0.0000
||T\naln River
ength, ft
lope, ft/#t
elocity®, f'sec
w hr 0.0000
Culvert
Diameter, ft
rea, f*
etted Perimeter, ft
Hydraulic Radius, R, ft
lope, ft/t
Manning's No.
elocity, fifsec
Length, L, ft
w hr i 0.0000
[ HR 0717
Min 43.05

Kibby Wind Exp - te calculations.ds
11/20/2009



Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-32:

Runoff = 973cfs @ 12.15 hrs, Volume= 0.702 af, Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.20"

Area (ac) CN Description
5.200 70 Woods, Good, HSG C
0.900 77 Woods, Good, HSG D
6.100 71 Weighted Average
6.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
21.0 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 25P: (new Pond)

Inflow Area = 6.100 ac, 0.00% Impervious, Inflow Depth > 1.38" for 10-yr event
Inflow = 9.73cfs @ 12.15 hrs, Volume= 0.702 af

Outflow = 9.73cfs@ 12.15 hrs, Volume= 0.702 af, Atten= 0%, Lag= 0.0 min
Primary = 9.73cfs @ 12.15 hrs, Volume= 0.702 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=2,525.85' @ 12.15 hrs
Flood Elev= 2,526.32'

Device Routing Invert Quitlet Devices
#1  Primary 2,523.00' 18.0" Round Culvert
L.=40.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,521.00' S=0.0500'/ Cc¢=0.900 n=0.012

Primary OutFlow Max=9.72 c¢fs @ 12.15 hrs HW=2,525.84' (Free Discharge)
1=Culvert (Inlet Controls 9.72 cfs @ 5.50 fps)



Kibby Wind Expansion Calculated By:
Checked By:
170018.0000.0C00 PH® Date:

PGT
DTB
April 17, 2009

attion Workshaet, SCS Metriod

November 20, 2009

Seg 5

Segs  Segd  Seg!

lope, fi/ft

0.0000

760
0.256 1957760
8.163483
0.026

0.0259

V;, No Channels

Length, ft
lope, fuft
slocity”, ft/sec
2 hr

0.0000

[[Grassed Waterways/Roadside Ditches

lLength, ft
Slope, fi/ft
Velocitys. ft/sec
[T, hr

0.0000

Small Tributary & Swamp w/iChannels

Length, ft
]SIope. ft/ft
Volocity', f/sec
Ty, bt

0.0000

Large Tributary
ngth, ft
lope, ft/ft

Valocity®, ft/sec
T, hr

0.0000

[Main River

Length, ft
lope, ft/ft
alocity®, ft/sec

1

0.0000

llculvert

Diameter, ft

rea, ﬂz
etted Perimeter, ft

ydraulic Radius, R, ft
lope, ft/ft
lanning's No.
slocity'”, firsec
ength, L, f
W hr

0.0000

HR
Min

0.350
21.02

Kibby Wind Exp - t¢ calculations.xds
117202009




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/23/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-33:

Runoff = 220cfs @ 12.18 hrs, Volume= 0.188 af, Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, di= 0.10 hrs
Type li 24-hr 10-yr Rainfall=4.20"

Area (ac) CN Description
1210 70 Woods, Good, HSG C
0.260 77 Woods, Good, HSG D

1.470 71 Weighted Average
1.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ {feet)  (ft/it)  (ft/sec) (cfs)
225 Direct Entry, See spreadsheet




Kibby Expansion Project - culvert sizing Type Il 24-hr 10-yr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/23/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 27P: (new Pond)

Inflow Area = 1.470 ac, 0.00% Impervious, Inflow Depth= 1.53" for 10-yr event
Inflow = 220cfs @ 12.18 hrs, Volume= 0.188 af

Outflow = 220cfs @ 12.18 hrs, Volume= 0.188 af, Atten=0%, Lag= 0.0 min
Primary = 220cts @ 12.18 hrs, Volume= 0.188 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs
Peak Elev=2,638.78' & 12.18 hrs
Flood Elev= 2,640.50'

Device Routing Invert Qutlet Devices
#1  Primary 2,638.00' 18.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke=0.900
QOutlet Invert=2,636.00' S=0.0500"" Cc=0.900 n=0.012

Primary OutFlow Max=2.14 cfs @ 12.18 hrs HW=2,638.77' (Free Discharge)
1=Culvert (Inlet Controls 2.14 cfs @ 2.35 fps)



Kibby Wind Expansion Calculated By: PGT

Checked By: DTB
170019.0000.0000 PH9 Date: April 17, 2009
Revised: November 23, 2009
“s_ _ Seg 1 Seg 4 Seg 5
HEET FLOW . - .- '
Manning's No. 08
ength, ft 150
P2, in 2.9
lope, fi/ft 0.2
' hr 0.360
[[SHALLOW CONCENTRATED FEOW i
[iPaved
ength, ft
lops, fi/ft
elocity’, f'sec
»* hr 0.0000
[Unpaved

ength, fi 350
Slope, ft/ft 07 60/380'
elocity”, fi/sec 6.652425
2 hr 0.015 0.0146
CHANNEL FLOW: ;- . i = SETRTE
(Waterways & Swamps, No Channels
Length, ft
lope, f/ft
elocity’, ftfsec
WL B _ 0.0000
[[Grassed Waterways/Roadslde Ditches

0.000¢
0.0000
0.0000
lope, ft/ft
elocity®, f/sec
W hr 0.0000
Culvert
Diameter, ft
rea,
etted Perimeter, it
Hydraulic Radius, R, ft
lope, ftift
Manning's No.
elocity'®, ft/sec
ength, L, ft
\ hr 0.0000
HR 0.375
Min 22.50

Kibby Wind Exp - ic calculations.xis
11/23/2009
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-36: A-36

Runoff = 23.78cfs @ 12.11 hrs, Volume= 1.722 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt=0.10 hrs
Type 1l 24-hr 10Yr-24Hr Rainfall=4.20"

Area (ac) CN Description
* 0.780 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
9310 77 Woods, Good, HSG D

10.090 78 Weighted Average
10.090 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fft) (fi/sec) (cfs)
18.0 Direct Entry, See Spreadshet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 36-P:

Inflow Area = 10.090 ac, 0.00% Impervious, Inflow Depth = 2.05" for 10Yr-24Hr event
Inflow = 2378cfs @ 12.11 hrs, Volume= 1.722 af
Qutflow = 23.78cfs @ 12.11 hrs, Volume= 1.722 af, Aften= 0%, Lag= 0.0 min
Primary = 23.78cfs @ 12.11 hrs, Volume= 1.722 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs / 2
Peak Elev=2,858.87' @ 12.11 hrs
Flood Elev= 2,859.50'

Device Routing Invert Outlet Devices
#1  Primary 2,856.00' 30.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,852.00' S=0.1000""" Cc=0.900 n=0.012

Eri_mary OutFlow Max=23.32 cfs @ 12.11 hrs HW=2,858.81" (Free Discharge)
1=Culvert (Inlet Controls 23.32 cfs @ 4.75 fps)



PROJECT: Kibby Expansion Calculated By:  DIB
Checked By: DTB

Proj: 170019 Date: November 20, 2009
atershed: A-36 (SF in R-62)
- e

anning's No. 0.8
lLength, ft 150
P2, in 2.9
Slope, fiffi 04 ‘
' hr 0,273 0.2732
: ; L
Paved
Length, ft
lope, /it
elocity’, fisec
& hr 0.0000
[Unpaved ] =
Length, ft 200 800
Slope. it 0.5 0.4 320800'
elocity’, f'sec 1140881 | 10.20435
0.022
ength, fi
lope, ftft
etocity®, fisec
& hr 0.0000
Grassed Waterways/Roadside Ditches . _
0.0600
hannels o
0.0000
0.0000
w hr i 0.0000
i | 0.0000
||HR 0.300
Min 17.99

Copy of tc calculations r38rev2.xis
$4/2002009



Kibby Expansion Project Ridge Swale Sizing Type il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment A-37: A-37

Runoff = 33.37cfs @ 12.45 hrs, Volume= 4.339 af, Depth= 2.13"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Area(ac) CN Description
* 2.830 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
21.650 77 Woods, Good, HSG D
24480 79 Weighted Average
24.480 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{(min) __ (feet) (ftiit)  (ft/sec) (cfs)
459 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 37-P:

Inflow Area = 24.480 ac, 0.00% Impervious, Inflow Depth = 2.13" for 10Yr-24Hr event
Inflow = 33.37cfs @ 12.45 hrs, Volume= 4.339 af
Outflow = 33.37cfs @ 12.45 hrs, Volume= 4.339 af, Atten= 0%, Lag= 0.0 min
Primary = 33.37cfs @ 12.45 hrs, Volume= 4.339 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs / 2
Peak Elev=2,893.04' @ 12.45 hrs
Flood Elev= 2,883.60'

Device Routing Invert Outlet Devices
#1  Primary 2,890.00" 36.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 2,878.00' S=0.3000'" Cc=0.900 n=0.012

4g:‘marg,r OutFlow Max=32.89 cfs @ 12.45 hrs HW=2,893.00' (Free Discharge)
1=Culvert (Inlet Controls 32.89 cfs @ 4.65 fps)



PROJECT: Kibby Expansion Calculated By: DTB
Checked By: D18

Proj: 170019 Date: November 20, 2009
atershed: A-37 (SF in R-60--see R-61)
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-38: R-38

Runoff = 926cfs @ 12.20 hrs, Volume= 0.808 af, Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10Yr-24Hr Rainfali=4.20"

Area(ac) CN Description
* 0560 91 Gravel roads/riprap slopes, HSG D
4.000 77 Woods, Good, HSG D

4560 79 Weighted Average
4.560 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fifft)  (ft/sec) (cfs)
25.1 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 ® 2009 HydroCAD Software Solutions LLC

Summary for Pond 38-P:

Inflow Area = 4560 ac, 0.00% Impervious, inflow Depth= 2.13" for 10Yr-24Hr event
Inflow = 926 cfs @ 12.20 hrs, Volume= 0.808 af
Oufflow = 9.26 cfs @ 12.20 hrs, Volume= 0.808 af, Atten=0%, Lag= 0.0 min
Primary = 9.26cfs @ 12.20 hrs, Volume= 0.808 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs / 2
Peak Elev= 3,188.65' @ 12.20 hrs
Flood Elev= 3,192.67"

Device Routing Invert Qutlet Devices
#1  Primary 3,186.00' 18.0" Round Culvert
L=70.0' CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 3,183.00' S=0.0429'/ Cc=0.900 n=0.012

Primary OutFlow Max=9.22 cfs @ 12.20 hrs HW=3,188.63' (Free Discharge}
1=Culvert (Inlet Controls 9.22 cfs @ 5.22 fps)
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 ® 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-40: R-40

Runoff = 7.19cfs @ 12.28 hrs, Volume= 0.732 af, Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Area(ac) CN Description
* 0.840 91 Gravel roads/reveg turbine sitefriprap slopes, HSG D
3.140 77 Woods, Good, HSG D

3.980 80 Weighted Average
3.980 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (/)  (ft/sec) (cfs)
320 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 40-P:

Inflow Area = 3.980 ac, 0.00% Impervious, Inflow Depth= 2.21" for 10Yr-24Hr event
Inflow = 7.19cfs @ 12.28 hrs, Volume= 0.732 af
Oufflow = 719cfs @ 12.28 hrs, Volume= 0.732 af, Atten= 0%, Lag= 0.0 min
Primary = 719 cfs @ 12.28 hrs, Volume= 0.732 af

Routing by Stor-ind method, Time Span= 0.00-30.00 hrs, dt=0.10hrs / 2
Peak Elev= 3,266.88' @ 12.28 hrs
Flood Elev= 3,267.00°

Device Routing Invert Outlet Devices
#1  Primary 3,265.00' 18.0" Round Culvert
L= 70.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 3,258.00' S$=0.1000"'" Cc=0.900 n=0.012

rimary OutFlow Max=7.09 cfs @ 12.28 hrs HW=3,266.86' (Free Discharge)
=Culvert (Inlet Controls 7.08 cfs @ 4.01 fps)



PROJECT: Kibby Expansion Calculated By: DTB

Checked By: DTB
Proj: 4170019 Date: November 20, 2008
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-41: R-41

Runoff = 1144 cfs @ 12.26 hrs, Volume= 1.138 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Area (ac) CN Description
* 0530 91 Gravel roads/ reveg turbine sites/riprap slopes, HSG D
6.140 77 Woods, Good, HSG D

6.670 78 Weighted Average
6.670 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
30.5 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 41-P:

Inflow Area = 6.670 ac, 0.00% Impervious, Inflow Depth = 2.05" for 10Yr-24Hr event
inflow = 1144 cfs @ 12.26 hrs, Volume= 1.138 af
Outflow = 11.44cfs @ 12.26 hrs, Volume= 1.138 af, Atten= 0%, Lag= 0.0 min
Primary = 1144 cfs @ 12.26 hrs, Volume= 1.138 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs / 2
Peak Elev=3,214.64' @ 12.26 hrs
Flood Elev= 3,215.00'

Device Routing Invert Cutlet Devices
#1  Primary 3,211.00' 18.0" Round Culvert
L=70.0' CPP, projecting, nc headwall, Ke= 0.900
Outlet Invert= 3,194.00' S=0.2429 " Cc=0.900 n=0.012

Primary OutFlow Max=11.21 cfs @ 12.26 hrs HW=3,214.54' (Free Discharge)
1=Culvert (Inlet Controls 11.21 cfs @ 6.34 fps)



Kibby Expansion
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-42: R-42

Runoff = 11.12cfs @ 12.32 hrs, Volume= 1.211 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Area{(ac) CN Description
- 0400 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
6.700 77 Woods, Good, HSG D

7.100 78 Weighted Average
7.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
354 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 42-P:

Inflow Area = 7.100 ac, 0.00% Impervious, Inflow Depth = 2.05" for 10Yr-24Hr event
Inflow = 11.12cfs @ 12.32 hrs, Volume= 1.211 af
Outflow = 11.12cfs @ 12.32 hrs, Volume= 1.211 af, Atten= 0%, Lag= 0.0 min
Primary = 11.12cfs @ 12.32 hrs, Volume= 1.211 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs / 2
Peak Elev= 3,188.49' @ 12.32 hrs
Flood Elev= 3,188.50'

Device Routing Invert Outlet Devices
#1  Primary 3,185.00' 18.0" Round Cuivert
L=70.0' CPP, projecting, no headwall, Ke= 0.900
Quitlet invert= 3,176.00' S=0.1286'" Cc=0.900 n=0.012

Primary OutFlow Max=10.96 cfs @ 12.32 hrs HW=3,188.41' (Free Discharge)
T 1=Culvert (Inlet Controls 10.96 cfs @ 6.20 fps)



PROJECT: Kibby Expansion Calculated By: DTB

Checked By: DTB
Proj: 170019 Date: Nevember 20, 2009
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-43: R-43

Runoff = 826cfs @ 12.34 hrs, Volume= 0.928 af, Depth= 2.058"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt=0.10 hrs
Type |l 24-hr 10Yr-24Hr Rainfall=4.20"

Area(ac) CN Description
* 0510 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
4930 77 Woods, Good, HSG D

5440 78 \Weighted Average
5.440 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) ___ (feet) (ft/ft)  (ft/sec) (cfs)
371 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 43-P:

Inflow Area = 5.440 ac, 0.00% Impervious, inflow Depth= 2.05" for 10Yr-24Hr event
Inflow = 8.26cfs @ 12.34 hrs, Volume= 0.928 af
Outflow = 8.26cfs @ 12.34 hrs, Volume= 0.928 af, Atten=0%, Lag= 0.0 min
Primary = 8.26cfs @ 12.34 hrs, Volume= 0.928 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs / 2
Peak Elev= 3,182.26' @ 12.34 hrs
Flood Elev= 3,182.50'

Device Routing Invert Outlet Devices
#1  Primary 3,180.00' 18.0" Round Culvert
L=50.0' CPP, projecting, no headwall, Ke=0.800
Qutlet Invert= 3,174.00' S=0.1200"/ Cc=0.900 n=0.012

rimary OutFlow Max=8.09 cfs @ 12.34 hrs HW=3,182.20' (Free Discharge)
T—1=Culvert (Inlet Controls 8.09 cfs @ 4.58 fps)



Kibby Expansion
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 & 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-44: R-44

Runoff = 572cfs @ 12.32 hrs, Volume= 0.623 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type || 24-hr 10Yr-24Hr Rainfali=4.20"

Area{ac) CN Description
* 0.330 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
3.320 77 Woods, Good, HSG D

3.650 78 Weighted Average
3.650 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) {cfs)
35.4 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 44-P:

Inflow Area = 3.650 ac, 0.00% Impervious, Inflow Depth= 2.05" for 10Yr-24Hr event
Inflow = 572cfs @ 12.32 hrs, Volume= 0.623 af
Outflow = 572cfs @ 12.32 hrs, Volume= 0.623 af, Atten=0%, Lag= 0.0 min
Primary = 572cfs @ 12.32 hrs, Volume= 0.623 af

Routing by Stor-ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs / 2
Peak Elev= 3,186.46' @ 12.32 hrs
Flood Elev= 3,188.00'

Device Routing Invert OQutlet Devices
#1  Primary 3,185.00' 18.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
QOutlet Invert= 3,178.00' S=0.1400'" Cc=0.900 n=0.012

Primary OutFlow Max=5.64 cfs @ 12.32 hrs HW=3,186.44' (Free Discharge)
1=Culvert (Iniet Controls 5.64 cfs @ 3.23 fps)



PROJECT: Kibby Expansion Calculated By: DTB
Checked By: DTB
Proj: 170019 Date: November 20, 2009
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-45: R-45

Runoff = 11.66cfs @ 12.21 hrs, Volume= 1.054 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type ll 24-hr 10Yr-24Hr Rainfall=4.20"

Area(ac) CN Description
* 0280 91 Gravel roads/reveg turbine sites/riprap siopes, HSG D
5.900 77 Woods, Good, HSG D

6.180 78 Weighted Average
6.180 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)}  (feet) (ft/ft)  (ft/sec) (cfs)
26.6 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2008 HydroCAD Soflware Solutions LLC

Summary for Pond 45-P:

Inflow Area = 6.180 ac, 0.00% Impervious, Inflow Depth = 2.05" for 10Yr-24Hr event
Inflow = 1166 cfs @ 12.21 hrs, Volume= 1.054 af
Quiflow = 11866cfs @ 12.21 hrs, Volume= 1.054 af, Atten= 0%, Lag= 0.0 min
Primary = 1166 cfs @ 12.21 hrs, Volume= 1.054 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs / 2
Peak Elev= 3,198.94' @ 12.21 hrs
Flood Elev= 3,201.00'

Device Routing Invert Outlet Devices
#1  Primary 3,198.00' 24.0" Round Culvert
L= 50.0' CPP, projecting, no headwall, Ke=0.800
Outlet Invert= 3,190.00° S=0.1600"" Cc=0.900 n=0.012

Primary OutFlow Max=11.48 cfs @ 12.21 hrs HW=3,199.91" (Free Discharge}
1=Culvert (Inlet Controls 11.49 cfs @ 3.72 fps)



IPROJECT: Kibby Expansion Calculated By: DTB

; Checked By: DTB
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2008 HydroCAD Software Solutions LLC

Summary for Subcatchment R-46: R-46

Runoff = 8.00cfs @ 12.21 hrs, Volume= 0.716 af, Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Area (ac) CN Description
* 1520 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
1.970 77 Woods, Good, HSG D

3490 83 Weighted Average
3.490 100.00% Pervious Area

Tec Length Slope Velocity Capacity Description
{min) (feet) (fi/ft)  (ft/sec) (cfs)
26.4 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 46-P:

inflow Area = 3.490 ac, 0.00% Impervious, Inflow Depth = 2.46" for 10Yr-24Hr event
Inflow = 8.00cfs @ 12.21 hrs, Volume= 0.716 af
Outflow = 8.00cfs @ 12.21 hrs, Volume= 0.7186 af, Atten= 0%, Lag= 0.0 min
Primary = 8.00cfs @ 12.21 hrs, Volume= 0.716 af

Routing by Stor-Ind methed, Time Span= 0.00-30.00 hrs, dt=0.10 hrs /2
Peak Elev= 3,230.17' @ 12.21 hrs
Flood Elev= 3,231.00'

Device Routing Invert Qutlet Devices
#1 Primary 3,228.00' 18.0" Round Culvert
L= 50.0' CPP, projecting, no headwall, Ke=0.900
Outlet Inveri= 3,220,00' S=0.1600"/ Cc=0.900 n=0.012

Eimary OutFlow Max=7.94 cfs @ 12.21 hrs HW=3,230.15' (Free Discharge)
1=Culvert (inlet Controls 7.94 cfs @ 4.50 fps)



PROJECT: Kibby Expanslon
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 48-P:

inflow Area = 3.590 ac, 0.00% Impervious, Inflow Depth = 2.13" for 10Yr-24Hr event
Inflow = 6.14cfs@ 12.29 hrs, Volume= 0.636 af
Cutflow = 6.14cfs @ 12.29 hrs, Volume= 0.636 af, Atten= 0%, Lag= 0.0 min
Primary = 6.14cfs @ 12.29 hrs, Volume= 0.636 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10hrs / 2
Peak Elev= 3,284.59' @ 12.29 hrs
Flood Elev= 3,286.30'

Device Routing Invert Qutlet Devices
#1  Primary 3,283.00" 18.0" Round Culvert
L=70.0' CPP, projecting, no headwall, Ke=0.800
Qutlet Invert= 3,272.00' S=0.1571"/" Cec=0.900 n=0.012

Primary OutFlow Max=6.09 cfs @ 12.29 hrs HW=3,284.57" (Free Discharge)
T 1=Culvert (Inlet Controls 6.09 cfs @ 3.45 fps)



Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 sin 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-48: R-48

Runoff 6.14cfs@ 12.29 hrs, Volume= 0.636 af, Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type |l 24-hr 10Yr-24Hr Rainfall=4.20"

Area{ac) CN Description
* 0.540 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
3.050 77 Woods, Good, HSG D
3890 79 Weighted Average
3.590 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ftfit)  (ft/sec) (cfs)
32.8 Direct Entry, See Spreadsheet




[PROJECT: Kibby Expansion Calculated By: DTE
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-49: R-49

Runoff = 291cfs @ 12.25 hrs, Volume= 0.287 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Area(ac) CN Description
* 0.100 91 Gravel roads/reveg furbine sites/riprap slopes, HSG D
1.580 77 Woods, Good, HSG D
1680 78 Weighted Average
1.680 100.00% Pervicus Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
30.0 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 49-P:

Inflow Area = 1.680 ac, 0.00% Impervious, Inflow Depth = 2.05" for 10Yr-24Hr event
Inflow = 291cfs @ 12.25 hrs, Volume= 0.287 af
Outflow = 291cfs @ 12.25 hrs, Volume= 0.287 af, Atten= 0%, Lag= 0.0 min
Primary = 291cfs @ 12.25 hrs, Volume= 0.287 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs / 2
Peak Elev= 3,270.92' @ 12.25 hrs
Flood Elev= 3,272.50'

Device Routing Invert Qutlet Devices
#1  Primary 3,270.00' 18.0" Round Culvert
L=50.0' CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 3,264.00' S=0.1200"" Cc=0.900 n=0.012

rimary OutFlow Max=2.85 cfs @ 12.25 hrs HW=3,270.91' (Free Discharge)
=Culvert (Inlet Controls 2.85 cfs @ 2.56 fps)
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfali=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-50: R-50

Runoff = 11.21cfs @ 12.29 hrs, Volume= 1.169 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Area(ac) CN Description
* 0.300 91 Gravel roads/reveg turbine sites/riprap slopes, HAG D
6.550 77 Woods, Good, HSG D
6.850 78 Weighted Average
6.850 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/fit) (ft/sec) (cfs)
33.0 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 & 2009 HydroCAD Software Solutions LLC

Summary for Pond 50-P:

Inflow Area = 6.850 ac, 0.00% Impervious, Inflow Depth = 2.05" for 10Yr-24Hr event
Inflow = 11.21cfs @ 12.29 hrs, Volume= 1.169 af
Outflow = 11.21cfs @ 12.29 hrs, Volume= 1.169 af, Atten=0%, Lag= 0.0 min
Primary = 11.21cfs @ 12.29 hrs, Volume= 1.169 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs / 2
Peak Eiev= 3,257.87 @ 12.29 hrs
Flood Elev= 3,259.00'

Device Routing Invert Outlet Devices
#1  Primary 3,256.00' 24.0" Round Culvert
L=50.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 3,246.00' S=0.2000'7 Cc=0.900 n=0.012

Primary OutFlow Max=11.16 cfs @ 12.29 hrs HW=3,257.86' (Free Discharge)
T 1=Culvert (Inlet Controls 11.16 cfs @ 3.66 fps)
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-51: R-51

Runoff 1240 cfs @ 12.27 hrs, Volume= 1.244 af, Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Area (ac) CN Description
* 1.600 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
5.160 77 Woods, Good, HSG D

6.760 80 Weighted Average
6.760 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet)  (ft/ft) (ft/sec) (cfs)
31.2 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 51-P:

Inflow Area = 6.760 ac, 0.00% Impervious, Inflow Depth= 2.21" for 10Yr-24Hr event
Inflow = 1240cfs @ 12.27 hrs, Volume= 1.244 aof
Outflow = 1240 cfs @ 12.27 hrs, Volume= 1.244 af, Atten= 0%, Lag= 0.0 min
Primary = 1240 cfs @ 12.27 hrs, Volume= 1.244 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs / 2
Peak Elev= 3,268.08' @ 12.27 hrs
Flood Elev= 3,269.50'

Device Routing Invert Qutlet Devices
#1  Primary 3,266.00' 24.0" Round Culvert
L=80.0' CPP, projecting, no headwall, Ke= 0.900
QOutlet Invert= 3,262.00' S=0.0500"7 Cc=0.900 n=0.012

Primary OutFlow Max=12.17 cfs @ 12.27 hrs HW=3,268.04' (Free Discharge)
T 1=Culvert (Inlet Controls 12.17 cfs @ 3.87 fps)



Kibby Expansion Calculated By: DTB
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-52: R-52

Runoff = 520cfs @ 12.11 hrs, Volume= 0.372 af, Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type 1 24-hr 10Yr-24Hr Rainfall=4.20"

Area{ac) CN Description
* 0.280 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
1.820 77 Woods, Good, HSG D

2100 79 Weighted Average
2.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  {feet) (fi/fty  (ft/sec) (cfs)
17.6 Direct Entry, See spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 52-P:

Inflow Area = 2.100 ac, 0.00% Impervious, Infiow Depth = 2.13" for 10Yr-24Hr event
Inflow = 520cfs @ 12.11 hrs, Volume= 0.372 af
Outflow = 520cfs @ 12.11 hrs, Volume= 0.372 af, Atten= 0%, Lag= 0.0 min
Primary = 520cts @ 12.11 hrs, Volume= 0.372 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10hrs / 2
Peak Elev=3,242.34' @ 12.11 hrs
Flood Elev= 3,244.00'

Device Routing Invert Qutlet Devices
#1  Primary 3,241.00' 18.0" Round Culvert
L=60.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 3,232.00' S=0.1500"" Cc=0.800 n=0.012

rimary OutFlow Max=5.15cfs @ 12.11 hrs HW=3,242.33' (Free Discharge)
=Culvert (Inlet Controls 5.15 cfs @ 3.10 fps)
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-54: R-54

Runoff = 497 cfs @ 12.24 hrs, Volume= 0.471 af, Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type |l 24-hr 10Yr-24Hr Rainfall=4.20"

Area (ac) CN Description
* 0.750 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
1720 77 Woods, Good, HSG D

2470 81 Weighted Average
2.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __(feet) (ftfft)  (ft/sec) (cfs)
29.0 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 54-P:

Inflow Area = 2470 ac, 0.00% Impervious, Inflow Depth = 2.29" for 10Yr-24Hr event
Inflow = 497 cfs @ 12.24 hrs, Volume= 0.471 af
Outflow = 497 cfs @ 12.24 hrs, Volume= 0.471 af, Atten=0%, Lag= 0.0 min
Primary = 497 cfs @ 12.24 hrs, Volume= 0.471 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs / 2
Peak Elev= 2,986.30' @ 12.24 hrs
Flood Elev= 2,987.50'

Device Routing Invert Outlet Devices
#1  Primary 2,985.00' 18.0" Round Culvert
L=70.0' CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 2,970.00' S=0.2143'7 Cc=0.900 n=0.012

Emary OutFlow Max=4.84 cfs @ 12.24 hrs HW=2,886.27" (Free Discharge)
1=Culvert (Inlet Controls 4.84 cfs @ 3.03 fps)



[PROJECT: Kibby Expansion Calculated By: DTB
Checked By: DTB
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Kibby Expansion Project Ridge Swale Sizing Type ll 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-55: R-55

Runoff = 1499 cfs @ 12.23 hrs, Volume= 1.397 af, Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type || 24-hr 10Yr-24Hr Rainfall=4.20"

Area (ac) CN Description
* 1.880 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
5.440 77 Woods, Good, HSG D

7.320 81 Weighted Average
7.320 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min} __ (feet) (fuft)  (ft/sec) (cfs)
28.2 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 55-P:

Inflow Area = 7.320 ac, 0.00% Impervious, Inflow Depth= 2.29" for 10Yr-24Hr event
Inflow = 1499cfs @ 12.23 hrs, Volume= 1.397 af
Outflow = 1499cfs @ 12.23 hrs, Volume= 1.397 af, Atten= 0%, Lag= 0.0 min
Primary = 1499 cfs @ 12.23 hrs, Volume= 1.397 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs / 2
Peak Elev=2,972.57' @ 12.23 hrs
Flood Elev= 2,973.80'

Device Routing Invert Qutlet Devices
#1  Primary 2,970.00' 24.0" Round Culvert
L=90.0' CPP, projecting, no headwall, Ke= 0.900
Qutlet Invert= 2,952.00' S=0.2000 '/ Cc=0.900 n=0.012

Primary OutFlow Max=14.63 cfs @ 12.23 hrs HW=2,972.50' (Free Discharge)
T 1=Culvert (Inlet Controls 14.63 cfs @ 4.66 fps)
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-61: R-61

Runoff

17.69cfs @ 12.44 hrs, Volume= 2.269 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type |l 24-hr 10Yr-24Hr Rainfall=4.20"

Area (ac) CN Description
* 1.030 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
12.270 77 Woods, Good, HSG D
13.300 78 Weighted Average
13.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/'sec) (cfs)
449 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type ll 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAB® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 61-P:

Inflow Area = 13.300 ac, 0.00% Impervious, Inflow Depth= 2.05" for 10Yr-24Hr event
Inflow = 17.69cfs @ 12.44 hrs, Volume= 2.269 af
Outflow = 17.69 cfs @ 12.44 hrs, Volume= 2.269 af, Atten= 0%, Lag= 0.0 min
Primary = 1769 cfs @ 12.44 hrs, Volume= 2.269 af

Routing by Stor-ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs / 2
Peak Elev= 3,140.19' @ 12.44 hrs
Flood Elev= 3,140.50'

Device Routing Invert Outlet Devices
#1  Primary 3,137.00' 24.0" Round Culvert
L=90.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 3,136.00' S=0.0111" Cc=0.900 n=0.012

Primary OutFlow Max=17.45 cfs @ 12.44 hrs HW=3,140.13' (Free Discharge)
1=Culvert (Inlet Controls 17.45 cfs @ 5.55 fps)
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Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-62: R-62

Runoff = 533cfs@ 12.10 hrs, Volume= 0.372 af, Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Area (ac) CN  Description
* 0.300 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
1.800 77 Woods, Good, HSG D
2100 79 Weighted Average
2.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftft)  (ft/sec) (cfs)
16.7 Direct Entry, See Spreadsheets




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 62-P:

Inflow Area = 2.100 ac, 0.00% Impervious, Inflow Depth= 2.13" for 10Yr-24Hr event
Inflow = 533cfs @ 12.10 hrs, Volume= 0.372 af
Outflow = 533cfs @ 12.10 hrs, Volume= 0.372 af, Atten= 0%, Lag= 0.0 min
Primary = 533cfs@ 12.10 hrs, Volume= 0.372 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs / 2
Peak Elev= 3,157.87' @ 12.10 hrs
Flood Elev= 3,159.10'

Device Routing Invert Qutlet Devices
#1 Primary 3,156.50' 18.0" Round Culvert
L= 50.0' CPP, projecting, no headwall, Ke=0.900
Qutlet Invert= 3,152.00' S=0.0800"" Cc=0.900 n=0.012

rimary OutFlow Max=5.30 cfs @ 12.10 hrs HW=3,1567.86' (Free Discharge)
=Culvert (Inlet Controls 5.30 cfs @ 3.14 fps)



PROJECT: Kibby Expansion Calculated By: DTB

‘ Checked By: oTB

iProj: 470019 Date: November 20, 2009
atershed: R-62

‘:
:

T hr 0.,0000
fUnpaved —
I:ength,ft 200
lope, it 0.5
Velocity®, ftfaec 11.40881
0.005

aterways & Swamps, No Channels
Length, ft
Slope, fft I
elocity®, fi/sec
o hr 0.0000
Grassed Waterways/Roadside Ditches o
Length, ft
0.0000
0.0000
0.0600
0.0000
etied Perimeter, ft
Hydraulic Radius, R, ft
Slope, fuft
Manning's No.
elocity'”, fi/sec
Length, L, ft
. hr [ 0.0000
HR 0.278
Min 16.68
Copy of it calculations r3grev2 xls

11/20/2008



Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment R-64: R-64

Runoff = 1063 cfs @ 12.13 hrs, Volume= 0.819 af, Depth= 2.29"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type |l 24-hr 10Yr-24Hr Rainfall=4.20"

Area{ac) CN Description
* 1.210 91 Gravel roads/reveg turbine sites/riprap slopes, HSG D
3.080 77 Woods, Good, HSG D
4290 81 Weighted Average
4.290 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fifft)  (ft/sec) (cfs)
20.5 Direct Entry, See Spreadsheet




Kibby Expansion Project Ridge Swale Sizing Type Il 24-hr 10Yr-24Hr Rainfall=4.20"

Prepared by TRC Environmental Corp Printed 11/20/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 64-P:

Inflow Area = 4.290 ac, 0.00% Impervious, Inflow Depth = 2.29" for 10Yr-24Hr event
Inflow = 10.53cfs @ 12.13 hrs, Volume= 0.819 af
Outflow = 10.53cfs @ 12.13 hrs, Volume= 0.819 af, Atten= 0%, Lag= 0.0 min
Primary = 10.53cfs @ 12.13 hrs, Volume= 0.819 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.10 hrs / 2
Peak Elev= 3,185.77' @ 12.13 hrs
Flood Elev= 3,187.00'

Device Routing Invert Qutlet Devices
#1  Primary 3,184.00' 24.0" Round Culvert
L=50.0' CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 3,182.00' $=0.0400'" Cc=0.900 n=0.012

rimary OutFlow Max=10.11 cfs @ 12.13 hrs HW=3,185.72' (Free Discharge)
=Culvert (Inlet Controls 10.11 cfs @ 3.52 fps)



PROJECT:

|Proj:
(Watershed:

Manning's No.
Length, ft
P2, in

lope, Mt

Kibby Expansion

170019
R-64

g £ DT R

Seqg 4 Seg5

Calculated By:
Checked By:
Date:

DTB
DTB
November 20, 2009

1107360

0.0000
70 i
0.02
2121
0.009 0.0092
0.0000
0.0000
0.0000
'stted Perimeter, ft
Hydraulic Radius, R, ft
lope, it
Manning's No.
alocity™”, fifsec
Length, L, ft
W hr | 0.0000
HR 0.341
Min 20.47
Copy of te calculations riBrev2.xis

11/20/2009
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Friction Method Manning Formula
Solve For Discharge

Roughness Coefficient 0.040

Channel Slope 0.02000 ft/ft
Normal Depth 2.00 ft

Left Side Slope 2.00 fu/ft (H:V)
Right Side Slope 2.00 ftft (H:V)

Discharge 39.02 ft¥s

Flow Area 8.00 ft*

Wetted Perimeter 8.94 ft

Top Width 8.00

Critical Depth 1.88 ft

Critical Slope 0.02761 ft/ft

Velocity 488 ftls < s " M
Velocity Head 037 ft Dﬂ . IO” ’ r e e
Specific Energy 237 ft

Froude Number 0.86

Flow Type Subcritical

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 200 ft

Critical Depth 1.88 ft

Channel Slope 0.02000  f/ft
Critical Slope 0.02761 fuft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]

11/20/2009 6:44:52 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Friction Method Manning Formula
Solve For Normal Depth

L

Roughness Coefficient 0.040

Channel Slope 0.12000 ft/ft = poap s 21 rem

Left Side Slope 2.00 ft/ft (H:V)

Right Side Slope 2.00 /it (H:V)

Discharge 17.00 ft¥/s #£—= M98 |y LUrE am (29 oy

Normal Depth 1.05 ft

Flow Area 219 ft?

Wetted Perimeter 468 ft

Top Width 419 f

Critical Depth 135 ft

Critical Slope 0.03084 ft/ft

Velocity 776 fls T
Velocity Head 094 ft DSD e R T AR
Specific Energy 1.98 ft

Froude Number 1.89

Flow Type Supercritical

Downstream Depth 0.00 1t
Length 0.00 1t
Number Of Steps 0

Upstream Depth 0.00 1t

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 1.05 ft

Critical Depth 1.35 ft

Channel Slope 0.12000 fi/ft
Critical Slope 0.03084 fi/ft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]

11/20/2009 6:45:57 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Trapazoidal Channel - Sta -29+00 to 37+00 RT

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge
Results

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

11/23/2009 9:51:34 AM

Manning Formula

Normal Depth

0.030
0.12000
1.50
1.50
3.00
1.29

0.1
0.35
3.39
3.33
QA7
0.02507
3.74
0.22
0.33
2.05

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.11

0.17

0.12000
0.02507

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1

ft/ft

fi/ft (H:V)
ft/ft (H:V)

ft

ft¥/s

fu/it

fs R\ Dap N GWVFO

ft
ft

fuft
ft/ft

Bentley FlowMaster [08.01.071.00]



Worksheet for Trapazoidal Channel - A-8 to A-9

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00500 ft/ft

Left Side Slope 1.50 ft/ft (H:V)
Right Side Slope 1.50 ft/ft (H:V)
Bottom Width 3.00 ft
Discharge 96.03 ft¥s
Reglis——

Normal Depth 2.83 ft

Flow Area 2046 ft?
Wetted Perimeter 13.18

Top Width 11.48

Critical Depth 222 ft

Critical Slope 0.01377 fuft ¢
Velocity 460 s R QAL REQ- s
Velocity Head 0.34 ft
Specific Energy 347

Froude Number 0.62

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 2.83 1t
Critical Depth 222 ft
Channel Slope 0.00500 ft/ft
Critical Slope 0.01377 /it
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]

11/20/2009 6:45:46 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Trapazoidal Channel - A-5 to A-8

Project Description
Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width
Discharge

Results -

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

11/20/2009 6:45:54 PM

Manning Formula

Normal Depth

0.030
0.02000
1.50
1.50
3.00
36.00

1.23
5.96
7.43
6.69
1.32
0.01546
6.04
0.57
1.80
113

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.23

1.32

0.02000
0.01546

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

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

fty/s

fut .

ws @1 AP QEawneD
ft

ft

ft/ft
ft/ft

Bentley FlowMaster [08.01.071.00]
Page



Worksheet for Trapazoidal Channel - A-4 to A-5

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.02000 ft/it

Left Side Slope 1.60 ft/ft (H:V)
Right Side Slope 1.50 ft/ft (H:V)
Bottom Width 3.00 ft
Discharge 843 ft¥s

Normal Depth 0.55 ft

Flow Area 213 f2

Wetted Perimeter 5.00 ft

Top Width 4.66 ft

Critical Depth 0.57 ft

Critical Slope 0.01861 fu/ft

Veloity 396 fis R1P NAR (V& Quimwr
Velocity Head 0.24 1t -
Specific Energy 0.80 ft

Froude Number 1.03

Flow Type Supercritical

GVF Input Dat:

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 1t
Profile Description
Profile Headloss 0.00 1t
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.55 ft
Critical Depth 0.57 1t
Channel Slope 0.02000 fyft
Critical Slope 0.01861 f/ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]

11/20/2009 6:46:00 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Copy of Trapazoidal Channel - A-3 to A-4

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge
Results

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

11/20/2009 6:46:06 PM

Manning Formula
Normal Depth

0.030
0.02000
1.50
1.50
3.00
16.18

0.80
3.36
5.88
5.40
0.83
0.01707
4.82
0.36
1.16
1.08

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.80

0.83

0.02000
0.01707

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

ft/ft

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

ft¥/s

ﬂ?

ft/ft .

s R1P QAP & Qumn
ft

ft

ft

Page

Bentley FlowMaster [08.01.071.00]



Friction Method

Manning Formula

Worksheet for Trapazoidal Channel - A-2 to A-3

Project Description

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.03000 ft/ft

Left Side Slope 1.50 ft/ft (H:V)
Right Side Slope 1.50  ftfit (H:V)
Bottom Width 3.00 ft
Discharge 28.52 ft¥s
Resulis

Normal Depth 0.98 ft

Flow Area 435 fi2
Wetted Perimeter 6.52 ft

Top Width 593 it

Critical Depth 1.16 ft

Critical Slope 0.01590 /it :
Velocity 655 fis [L1P NAQ LK NI VRO
Velocity Head 0.67 ft
Specific Energy 164 it

Froude Number 1.35

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 098 ft

Critical Depth 116 ft
Channel Slope 0.03000 fu/ft
Critical Slope 0.01590  fuft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]

11/20/2009 6:46:13 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Trapazoidal Channel - Sta 106+00 -113+00 LT

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge
Results

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

11/23/2009 10:36:24 AM

Manning Formula

Normal Depth

0.030
0.06000
1.50
1.50
3.00
36.12

0.92
4.02
6.31
5.76
1.32
0.01546
8.98
1.25
247
1.89
Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.92

1.32

0.06000
0.01546

Bentley Systems, Inc. Haestad Methods Solution Center

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

fts

ft

e

ft

ft

ft

ft/ft

s R\P aap QEQD,
ft

ft

ft/ft
ft/ft

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

Bentley FlowMaster [08.01.071.00]



MATERIALS SPECIFICATIONS

Figure 70.1 STONE SIZE FOR RIPRAP (USDA Soil Conservation Service)
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Kibby Expansion Project SS Swale Sizing Type Il 24-hr 25-yr Rainfall=4.90"

Prepared by TRC Environmental Corp Printed 11/17/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment 1SW: (Watershed 2S)

Runoff = 6.23cfs @ 12.27 hrs, Volume= 0.636 af, Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type |l 24-hr 25-yr Rainfall=4.90"

Area (ac) CN Description
0.750 65 Brush, Good, HSG C
2.280 70 Woods, Good, HSG C
0.400 98 Riprap
* 0.310 55 Substation C soil

3.740 71  Weighted Average

3.340 89.30% Pervious Area
0.400 10.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
315 Direct Entry, See spreadsheet



Kibby Expansion Project SS Swale Sizing Type Il 24-hr 25-yr Rainfall=4.90"

Prepared by TRC Environmental Corp Printed 11/17/2009
HydroCAD® 9.00 s/n 01824 © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment 2SW: (Watershed 3S)

Runoff = 1043 cfs @ 12.27 hrs, Volume= 1.067 af, Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=4.90"

Area (ac) CN Description

¥ 0.180 55 Substation
4.360 70 Woods, Good, HSG C
1.070 65 Brush, Good, HSG C

* 0.540 98 Riprap
0.120 89 Gravel roads, HSG C
6.270 71 Weighted Average
5730 91.39% Pervious Area
0.540 8.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
31.6 Direct Entry, See spreadsheet

hov Fon SEEPA (o | 15

lo.
43 clac . 13,04 Crs



Friction Method
Solve For

Manning Formula

Normal Depth

Roughness Coefficient 0.030
Channel Slope 0.01250
Left Side Slope 2.00
Right Side Slope 2.00
Bottom Width 3.00
Discharge 7.80

ft/ft
ft/ft (H:V)
fUft (H:V)

Normal Depth 0.59
Flow Area 2.45
Wetted Perimeter 5.63
Top Width 5.35
Critical Depth 0.53
Critical Slope 0.01870
Velocity 3.18
Velocity Head 0.16
Specific Energy 0.74
Froude Number 0.83

Subcritical

Flow Type

ft/ft

s < 4.0 -~ Mo r"ﬂ"amla feelo
ft

ft

Downstream Depth 0.00
Length 0.00
Number Of Steps 0

Upstream Depth 0.00
Profile Description
Profile Headloss 0.00
Downstream Velocity Infinity
Upstream Velocity Infinity
Normal Depth 0.59
Critical Depth 0.53
Channel Slope 0.01250
0.01870

Critical Slope

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

11/17/2009 1:50:51 PM

ft/s
ft/s

Bentley FlowMaster [08.01.071.00]
Page 1 of 1



Friction Method
Solve For

Substation 7.8cfs@11%

Manning Formula

Normal Depth

Roughness Coefficient

Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030
0.11000
2.00
2.00
3.00
7.80

fi/ft
fi/ft (H:V)
ft/ft (H:V)

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

0.32
1.16
4.43
4.28
0.53
0.01870
6.73
0.70
1.02
228

Supercritical

Downstream Depth

Length
Number Of Steps

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

11/17/2009 1:49:52 PM

0.00

0.00
Infinity
Infinity

0.32

0.53

0.11000
0.01870

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley FlowMaster [08.01.071.00]
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Substation 13.04cfs@3.33%

Friction Method
Solve For

Manning Formula

Normal Depth

Roughness Coefficient

Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030
0.03300
2.00
2.00
3.00
13.04

ft/ft

ft/ft (H:V)

ft/ft (H:V)

ft

ftts @

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

0.60
2.50
5.67
5.39
0.71
0.01738
5.22
0.42
1.02
1.35

Supercritical

fu/ft

ft/s .
" z-——-"‘>4"-0 n-rlg,up NC’V‘DEb

ft

Downstream Depth

Length
Number Of Steps

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

11/17/2009 1:53:07 PM

0.00

0.00
Infinity
Infinity

0.60

0.71

0.03300
0.01738

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

ft/s

ft/ft

Bentley FlowMaster [08.01.071.00]
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PROJECT:

Proj:
Watershed

Kibby Wind Expansion

170019.0000.0000 PHY9

1SW Swale s:zmg

PGT
DTB
April 17, 2009

Calculated By:
Checked By:
Date:

Revised:

November 17, 2009

Seg1

| Seg 2 Seg 3 Seg 4 Seg 5
SHEET FLOW B s
Manning's No.
Length, ft

P2, in

0.8 : ‘ | |
40 |

2.9 |

0.23

0.118

0.8
57
29

53
28 | ‘
Slope, fu/ft 0.1887 | 0175 |
T, hr 0161 | 0.175

SHALLOW CONCENTRATED FLOW

poNe, - : o ) TR |
Length, ft ‘
Slope, fit

\Velocity?, ft/sec

T hr | |
Unpaved I aesaees
Length, ft \
Slope, ft/ft 240.8'/1225'

0.4542

|
| 0,0000
1
1

1225

0.197 0.500 | |

7161247 | 11.40881 | ‘
0.048 | 0.002 [

Velocity*, f/sec
T,’ hr
Flaterways 3 Swamps. No Channels S ) s _

0.0491

Length, ft
Slope, ft/ft
Velnclty , fi'sec
Tt hr

|

} 0.0000
Grassed Watenvayisoadslde Ditches

\

\

Length, ft - . 7 | 270 . ‘
Slope, ft/ft ; ‘ 0.055 | 15270 |
‘ | 3518 |

|

\Velocity®, f'sec
| | | 0.021

T, hr |
Small Tributary & Swamp w!ChanneIs i ) ) e i _
Length, ft [ ‘ ‘ i | |

0.0213

Slope, ft/ft
\Velocity’, ftisec ; | ‘ |
Ty, hr |
Large Tributary e
Length, ft
Slope, ft/ft
\Velocity®, ft/sec ‘ ‘
T, hr ‘ | |
Main River 2 s L L e T |
Length, ft ‘
Slope, ft/ft | |
Velocity®, f/sec | [ }

T, hr | | | : | | 0.0000

| | 0.0000

0.0000

Culvert

0.0000

0.525
31.48

o BB ujn]ey

Swale sizing - tc calculations. xls
11/17/2009



Kibby Wind Expansion

170019.0000.0000
ZSW -Swale

Sizing

PH9

Calculated By:

Checked By:
Date:
Revised:

PGT

DTB

April 17, 2009
November 17, 2009

Tination Worksheet, SCS Methods

Seg 3

Seg 2

Seg 4

Seg 5

0.8

22
29
0.45
0 056

0.8

26
29
0.38

0.8

40
2.9
0.25

| 0.8

| 30 |
| 29

| 0238

0.069

0.115

| 0.093

0.4197

Slope, ft/ft
\Velocity?, ft/sec
T hr

0.0000

[Unpaved
Length, ft
Slope, fUit
Velocity*, ft/sec
Tt hr

312.8'/1565'|
| 7.220977

|*
|
|

1565
0.200

0.060

—_—

65
0.500

11.40881
0002

0.0618

CHANNEL FLOW

Waterways & Swamps No Channels

Length, ft
Slope, ft/ft
Velocity®, f'sec
T hr

0.0000

Length, ft
Slope, ft/ft
Velocity?, ftisec
Ty, hr

Grassecl Watemayisoadsnde D|tches =

| 305
| | 0.016
| 1.897
| 0.045

5305' |
|

0.0447

Length, ft
Slope, fu/ft
Velocity', fisec
T,, hr

Small Tributary & Swamp w!ChanneIs o

—

0.0000

Large Tributary
Length, ft

Slope, ft/ft
Velocity®, f/sec

Ty, hr

BE
|
|
|
|
|

0.0000

Main River

Length, ft
Ls/lope. ft/ft

elocity’, f/sec
Ty, hr

0.0000

Culvert

Diameter, ft

rea, ft’

etted Perimeter, ft
Hydraulic Radius, R, ft
Slope, ft/ft
Manning's No.
\elocity'’, ft/sec
Length, L, ft
T;, hr

0.0000

Swale sizing - tc calculations.xls
11/17/2009

HR
Min

0.526
31.57
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Worksheet 1

PPB calculations

Project name:_ Kibby Wind Power Expansion Project

2/12/08

Lake name: Flagstaff Lake

Town name: _Kibby Township

Standard Calculation

Watershed per acre phosphorus budget (Appendix C):

Total acreage of development parcel:
Existing impervious area (Pre 1980)
Existing impervious area (post 1980)
NWI wetland acreage:

Steep slope acreage: (Greater than 25%)

Project acreage: A=TA- (WA + SA + EIAg + EIA,)

Project Phosphorus Budget: PPB=P x A

PAPB 0.045
TA 116.23
ElAg 0
EIA, 0
WA 1.15
SA 73.32
A 41.76
PPB
1.879

Ibs P / acre / year
acres

acres

acres
acres

acres

acres

Ibs Plyear

(N/A = Project acerage is less than Small Watershed Threshold)

Small Watershed Adjustment

If Project Acreage (A) is greater than the threshold acreage for the small watershed threshold (SWT, from
pertinent lake and town info in the table in Appendix C), calculate an alternative PPB using the analysis
below and use this value if it is less than the the Standard Calculation PPB.

Small Watershed Threshold (Appendix C):

Project acreage:

Allowable increase in town's share of annual phosphorus

load to lake (Appendix C):
Area available for development (Appendix C):

Ratio of A to AAD

If R <0.5, Project Phosphorus Budget
PPB = [(FC x R)/2] + [FC/4]

If R>0.5, Project Phosphorus Budget
PPB=FC xR

SWT N/A

FC

AAD

PPB

PPB
NA

acres

acres

Ibs P/year

acres

Ibs Plyear

Ibs Plyear



(reah/d

(reah/d sq)

aL6ct sq|) 3ddisod aL6e’t 3dd-aid
0 T 0 0
0 T 0 0
0 T 0 0
0 T 0 0
0 T 0 0
0 T 0 0
0 T 0 0
100 T 100 00T 100 suopnepunod auiginy
GLEE0 T GLEE0 SZT 120 sped aulquny
G6°0 T G6°0 SZT 9.0 Aempeoy |aneio spim i 0Z
resak/d s e 9|0e
(reak/d sqj) (reakid sq|) N.m |gel
Hodx3 9 Js1deyd 10dx T’ alqel S101 10 4 10 uonduosap yum
sdINg Jo uondiiosag d AV [ebly | wous (s)dwg 1o} .H> mw wouj Hw_m,_a# (s)#107 10
juawieal] | J1010eH JusWIRal d AV [EDIV 1U3I214}90D v adA] aoeyins pueT
juawieall-aid
-1sod 11odx3g

80/¢T/c

:2adAy 1uswdojanag

103l01d uoisuedxg Jamod PUl Aqary

‘awreu 109lold

(-019 ‘s10| [enuapisal ‘speol ‘[eloiawwod) adAl JuswdojaAap Yoea 10} papasu se s1eays Auew se asn
uawieal) Jaye pue a1ojag Joy Juswdojaaap wolj uodxa snioydsoyd arenafed

suole|nofed 3dd-1sod pue 3dd-a.d
Z 199US)I0M




2/12/08

Worksheet 4

Project Phosphorus Export Summary
Summarizing the project's algal available phosphorus export (PPE)

Project name: Kibby Wind Power Expansion Project

Project Phosphorus Budget Worksheet 1 PPB 1.87920 Ibs P / year
Mitigation Credit - Source Elimination Credit SEC Ibs P / year
Source Treatment Credit STC lbs P / year

Total Phosphorus Mitigation Credit (SWC + STC) TMC
0.00 Ibs P / year

Pre-treatment phosphorus export - Worksheet 2

Sheet 1 _ Ibs P / year
Sheet 2 Ibs P/ year
Sheet 3 Ibs P / year
Total Pre-treatment phosphorus export (add all Pre-PPE
worksheet 2) 1.2975 Ibs P / year

Post-treatment phosphorus export - Worksheet 2

Sheet 1 Ibs P / year
Sheet 2 Ibs P / year
Sheet 3 Ibs P / year
Total Post-treatment phosphorus export (add all
worksheet 2) Post-PPE 1.2975 Ilbs P / year
Project Phosphorus Export (Post-PPE -
PPE
TMC) 1.2975 Ibs P / year

If PPE is less than or equal to PPB, the project meets its phosphorus budget  (Therefore project meets budget)

If PPE is more than PPB, more reduction in phosphorus export is required, or, if
further reduction is not feasible and Post-PPE is less than one half the Pre-PPE, a
compensation fee may be appropriate at the cost of $10,000 per pound of AMOUNT
phosphorus over the PPB




Worksheet 1

PPB calculations

Project name:_ Kibby Wind Power Expansion Project

2/12/08

Lake name: Lower Pond

Town name: Chain of Ponds Township

Standard Calculation

Watershed per acre phosphorus budget (Appendix C):

Total acreage of development parcel:
Existing impervious area (Pre 1980)
Existing impervious area (post 1980)
NWI wetland acreage:

Steep slope acreage: (Greater than 25%)

Project acreage: A=TA- (WA + SA + EIAg + EIA,)

Project Phosphorus Budget: PPB=P x A

PAPB
TA
ElAg
ElA,
WA
SA

PPB

0.062

399

0

0

0

280.3

118.7

7.3594

Ibs P / acre / year
acres

acres

acres
acres

acres

acres

Ibs Plyear

(N/A = Project acerage is less than Small Watershed Threshold)

Small Watershed Adjustment

If Project Acreage (A) is greater than the threshold acreage for the small watershed threshold (SWT, from
pertinent lake and town info in the table in Appendix C), calculate an alternative PPB using the analysis
below and use this value if it is less than the the Standard Calculation PPB.

Small Watershed Threshold (Appendix C):

Project acreage:

Allowable increase in town's share of annual phosphorus

load to lake (Appendix C):
Area available for development (Appendix C):

Ratio of A to AAD

If R <0.5, Project Phosphorus Budget
PPB = [(FC x R)/2] + [FC/4]

If R>0.5, Project Phosphorus Budget
PPB=FC xR

SWT

FC
AAD

PPB

PPB

N/A

NA

acres

acres

Ibs P/year

acres

Ibs Plyear

Ibs Plyear



(reah/d

(reah/d sq)
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2/12/08

Worksheet 4

Project Phosphorus Export Summary
Summarizing the project's algal available phosphorus export (PPE)

Project name: Kibby Wind Power Expansion Project

Project Phosphorus Budget Worksheet 1 PPB 7.35940 Ibs P / year
Mitigation Credit - Source Elimination Credit SEC Ibs P / year
Source Treatment Credit STC lbs P / year

Total Phosphorus Mitigation Credit (SWC + STC) TMC
0.00 Ibs P / year

Pre-treatment phosphorus export - Worksheet 2

Sheet 1 _ Ibs P / year
Sheet 2 Ibs P/ year
Sheet 3 Ibs P / year
Total Pre-treatment phosphorus export (add all Pre-PPE
worksheet 2) 7.2900 Ibs P / year

Post-treatment phosphorus export - Worksheet 2

Sheet 1 Ibs P / year
Sheet 2 Ibs P / year
Sheet 3 Ibs P / year
Total Post-treatment phosphorus export (add all
worksheet 2) Post-PPE 7.2900 Ilbs P / year
Project Phosphorus Export (Post-PPE -
PPE
TMC) 7.2900 Ibs P / year

If PPE is less than or equal to PPB, the project meets its phosphorus budget  (Therefore project meets budget)

If PPE is more than PPB, more reduction in phosphorus export is required, or, if
further reduction is not feasible and Post-PPE is less than one half the Pre-PPE, a
compensation fee may be appropriate at the cost of $10,000 per pound of AMOUNT
phosphorus over the PPB
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