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230 OPERATION PLAN

231 General Requirements

231.100 Removing and Storing Topsoil Methods

The topsoil will be removed, stockpiled and protected with a berm and/or silt fence. A qualified
person will be on site during soil salvage to monitor and supervise the operation for the purpose
of maximizing salvage volumes. Prior to topsoil salvage shrubs/vegetation will be removed and

placed/wind rowed along the inside perimeter of the disturbed area.

After the topsoil is removed, the mud pit will be excavated and the soils from the mud pit excavation
will be stored immediately adjacent to the mud pit. Mud pit excavation of subsoil will be
approximately 110 CY at each well site (G-2 thru G-6).

The subsoil excavation for the mud pits at G-7 thru G-19 and G-31 was approximately 430 CY.
A portable container for drilling fluids will be used if necessary, should there not be sufficient
subsoil depth to excavate a mud pit.

Topsoil beneath the topsoil stockpiles will not be removed. Ribbon or a marking fabric will be
placed on top of the topsoil prior to placement of the topsoil from the well pad area.

The approximate volume of subsoil to be salvaged and used to create berms around the perimeter
of the well site including the topsoil stockpile perimeter is: G-1 - 161 CY; G-2 - 254 CY, G-3 - 208
CY, G-4-165 CY, G-5-191CY, G-6-156 CY, G-7-107 CY, G-8- 143 CY, G-9-182CY, G-10
- 137 CY, G-11 - 185 CY, G-12- 260 CY, G-13-142 CY, G-14A- 123 CY, G-15- 101 CY, G-16 -
98 CY, G-18 - 39 CY excludes topsoil pile, G-19 - 48 CY, G-31 - 62 CY excludes topsail pile,
Topsoil Stockpiles T-2 thru T10 - 389-300 CY and Access Road - 265 248 CY.
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TABLE 2-2 (Continued)

Topsoil Stockpile Dimensions™

Well No. Description | Length (ft) Width (ft) Height (ft)
G-18 T4g 118 80 20
G-19 Lower Road 235 8 5

Pad 140 52 35

G-31 T-8 85 67 7

T-9 128 100 13

Access Road T-2 40 90 8

T-3 108 95 11

T-4 12 45 5

T-5 95 110 13

. T-6 95 138 14
7 110 150 21

* These are approximate dimensions of the topsoil stockpile and construction dimensions may vary. The
height represents the elevation difference between the lowest point and highest point of the topsoil stockpile.
The topsoil thickness will vary with the slope of the native ground surface. When stored on steep slopes
the topsaoil thickness will be much less than the estimated height of the stockpile.

See Section 234.200 for detailed information on the topsoil stockpile(s).

232.300 Thin Topsoail

Not applicable see Attachment 2-1.

232.400 Minor Disturbances Not Requiring Topsoil Removal

Topsoil will not be removed along the fence line at the wells sites.
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The topsoil stockpile will be constructed in such a manner as to allow access for repair of the pile
surfaces and diversion structures.

Wind and Water Erosion Protection - The topsoil stockpile will be protected from water erosion by
berms, which trap sediment runoff from the stockpile. The berms have been designed to
completely contain the 10-year 24-hour storm event (see Attachment 7-1). The stockpile will be
surface pitted, gouged and/or roughened and revegetated using the grass seeds listed in Table 3-2
to prevent wind erosion.

Topsoil Redistribution - Stockpile soil will not be moved until redistribution during contemporaneous
or final reclamation operations unless approved by the Division.

At well pad G-19 a portion of the salvaged topsoil will be stored on a fork of the existing road.
There is no topsoil remaining on the road and the road will remain following reclamation of the G-19
pad site. Wide flagging will be used as a marker to identify the separate between the road surface
and the stored topsoil. Landowner correspondence pertaining to topsoil storage on the existing
road is contained in Attachment 2-3.

Cross-sections of topsoil piles T-2 thru T-10 are shown on Plate-2-and 3, in Attachment 5-4. As-
built cross sections with horizontal and vertical scales equal with two perpendicular cross sections
provided for each of the topsoil stockpiles will be submitted within 30 days following the completion
of the construction of topsoil stockpiles T-2 thru T-10 (Attachment 5-4, Plate 3). The perpendicular
cross sections will extend through the area where the stockpiles join the road, except T-8, T-9 and

T-10 which do not join a road but are on degas well pads.
234.300 Topsoil Stockpile Relocation
Stockpiled soil in jeopardy of being detrimentally affected in terms of its quantity and quality by

drilling operations may be temporarily redistributed or relocated on approval by the Division and
modification of this M&RP.
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240 RECLAMATION PLAN

As-built cross section where both horizontal and vertical scales are equal will be provided within
30 days of completion of the AMV road construction. The as-built road cross sections are provided

on Plates 2 and 3

in Attachment 5-4. fhe-seeﬂen—ef—t-he—read—ieafhng—to-e-a-'l— en-t-he-seetron-ef—t-he-road-ieadmg-te
In addition,

an as-built road profile will be provided within 30 days of completion of the AMV road construction

241 General Information

Reclamation of the degassification sites (topsoil redistribution, amendments, and stabilization) is
discussed in Sections 242, 243, and 244 respectively.

242 Soil Redistribution

242.100 Soil Redistribution Practices

The topsoil will be placed after recontouring of the site has occurred. Topsoil will be handled when
they are loose or in a friable condition. The moisture content will be visually monitored and water
will be added as needed to enhance the soil’s condition for handling. The approximate amount of
topsoil available for each site is shown in Table 2-1. The reclamation time line can be found on
Figure 5-15 for sites G-2 and G-3 and on Figure 5-26 for sites G-4 thru G-19 and G-31. Figure 5-26
has been revised to include the access road (AMV).

The topsoil will be distributed in two phases at well site G-2, the first phase will be the
contemporaneous reclamation of a portion of the pad area used during well construction (see
Figures 5-4, 5-8 and 5-12). During contemporaneous reclamation topsoil from the stockpile will
be distributed in the depths shown in Table 2-3.
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542.100 Reclamation Timetable

A timetable for the completion of each major step in the reclamation plan is presented in Figure 5-
15 (G-2 and G-5) and 5-26 (G-3, G-4, G-6 thru G-19, G-31 and the AMV access road). Per Task
ID #2408, “the Division requires notification and a reasonably specific time to initiate the
reclamation activities associated with degassification well sites.” In addition to the two figures
referenced above, information pertaining to reclamation timing for methane degas wells is provided
in Attachment 5-2 of this amendment.

542.200 Plan for Backfilling, Soil Stabilization, Compacting, and Grading

Following completion of the venting activities, the well site will be prepared for contouring and soil
distribution. Details regarding topsoil placement and revegetation are provided in Section 242 and
Section 353, respectively.

Sedimentation Pond Removal and Interim Sediment Control - See Section 542.500 of this
submittal.

542.300 Final Surface Configuration Maps and Cross Sections

The sites will be regraded to the approximate original contour, the contours representing the pre-
disturbance topography also represent the reclamation topography. Refer to Figures 5-2, 5-6, 5-
10, 5-18, 5-21, 5-24, 5-28 and Attachment 5-1 (G-8 thru G-19 and G-31) to see cross sections
representing the final surface configuration. Refer to Attachment 5-4, Plates 1 thru 3 for the
surface configuration of the road and cross sections showing pre-mining, operational and post-
mining contours.
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ATTACHMENT 5-4
Degas Wells Access Road
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ATTACHMENT 54
. DEGAS WELLS ACCESS ROAD
AS-BUILT DESIGN CALCULATIONS




ATTACHMENT 5-4
G31/G18 ACCESS ROAD AS-BUILT HYDROLOGY CALCULATIONS



As-Built Areas and Cut/Fill Volumetrics

Area Road Pad 31 Pad 18 TOTAL
Disturbed Acreage 5.68 2.87 1.36 9.91
Disturbed Area Acreage 14.23 3.18 1.88 19.29
Topsoil Volume (cyd) 9,167 4,624 2,195 15,986
Subsoil Cut Volume (cyd) 15,207 8,470 6,962 30,639
Cut Volume Total (cyd) 24,374 13,094 9,157 46,625
Fill Volume Required (cyd) 11,954 11,781 5,938 29,673
Net Cut(+)/Fill(-) Subsoil Only (cyd) 3,253 -3,311 1,024 966

Notes

Constructed road is 6,705 feet long.

Topsoil Volume assumes that the Disturbed Area contained 1 foot (avg) thickness topsoil that was stockpiled.
The Subsoil Cut Volume is the Cut Volume Total minus the Topsoil Volume.

The Net Cut Volume (966 cyd) does not include the volume of subsoil required to construct berms along the road (248
cyd), around the topsoil stockpiles (300 cyd), or around the degas well pads G-31 (62 cyd) and G-18 (39 cyd). The net
cut is thus 966-300-248-62-39= 317 cyd. The road and pad berm volumes were calculated assuming that they were 1 ft
tall with 1H:1V side slopes. The lengths of the berms for the road, G-31, and G-18 were taken as 6705, 1670, and 1023
feet long, respectively.

All acreages and cut/fill volumes were calculated with AutoCAD software.




. As-Built Stockpile Runoff Volume Calculations

. Watershed Watershed | Precip. - Curve Potenu?l Max. Runoff - Runoff
Stockpile| Area Area (acres)| P (in) |Number (CV) Retention - § 0 (in) Volume - V
(sq. ft.) (in.) (ft3)
T-2 2,955 0.07 2.05 82 2.20 0.68 168
T-3 4,384 0.10 2.05 82 2.20 0.68 249
T-4 1,516 0.03 2.05 89 1.24 1.07 135
T-5 4,363 0.10 2.05 89 1.24 1.07 389
T-6 8,934 0.21 2.05 89 1.24 1.07 796
T-7 9,824 0.23 2.05 82 2.20 0.68 558
T-8 1,866 0.04 2.05 82 2.20 0.68 106
T-9 10,028 0.23 2.05 82 2.20 0.68 570
T-10 9,936 0.23 2.05 82 2.20 0.68 565

Notes

T-1 does not exist

Calculations have been performed for the 10-year, 24-hour design storm event.

Topsoil is derived from the Midfork Family - Comodore Complex, the Rabbitex Family - Datino Complex, and the Rock-outcrop
Rubbleland - Travesilla Complex, as described in the NRCS Soil Survey for Carbon Area, Parts of Carbon and Emery Counties.
Calculations based on Soil Conservation Service (SCS) Method, National Engineering Handbook Section 4, Chapters 9 & 10 by
Victor Mockus, 1972

Precipitation for 10-year, 24-hour event taken from National Weather Service web site (http://hdsc.nws.noaa.gov/hdsc/pfds
/sa/ut_pfds.html)

. CN = 82 and 89, based on Table 9.1, NEH s4 ch9. Assume Hyd. Soil Gp. B for T-2, 3, 7, 8, 9, 10 (as given for Midfork and
Rabbitex soils in NRCS survey) and Hyd. Soil Gp. D for T-4, 5, 6 (as given for Rock-outcrop Complex soils in NRCS survey).
Assume road, dirt surface (non-vegetated, conservative case).

S =(1000/CN) - 10

L =[1** (s+1)*"}/(1900Y"%)
T.=1.67L

Q=(P-0.2*S)*/ (P + 0.8*S)

V=Area*Q




Stockpile Runoff Containment Volume Calculations

Impounding Contain Vol
Bottom | Top Width [Min Depth| Length of | Cntnmt Vol. |> Runoff
Stockpile| Width (ft) (ft) (ft) Berm (ft) (ft3) Vol ?
T-2 0 5 2 112 560|Yes
T-3 0 7.5 3 115 1,294 Yes
T-4 1 3.5 1 66 149|Yes
T-5 1.5 21.5 8 158 14,536]Yes
T-6 9 14 2 203 4,669 Yes
T-7 3 13 4 194 6,208 Yes
T-8 1.5 11.5 4 88 2,288|Yes
T-9 3 15.5 5 213 9,8511Yes
T-10 3 14.25 4.5 239 9,276|Yes
Not to scale
Berm (1H:1V Slopes)
Topsoi
Stockpile Berm Height/
1.5H:1V Slope $ Min Depth
Bot. Width
Notes X-sec. schematic of topsoil stockpile and berm

T-1 does not exist.

The bottom width is the distance between the toe of the topsoil stockpile and the base of the berm. (see schematic)

The top width is the horizontal distance between the crest of the berm and the topsoil stockpile. (see schematic)

The max depth is the height of the berm.

The Impounding Length of the berm accounts for the slope of the ground, and is the portion of the berm that will impound runoff.

The Containment Volume = Length * Cross sectional area of the space between the topsoil stockpile and the inby side of the berm.
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As-Built Culvert and Water Bar Outlet Protection

Rip Ra Length of Slope . , Peak Steady State

Water Bar/ Olt)xtletp Proticted Bel:w Slope at Water| Manning's | Design Event Culvert/Water | Flow Velocity in

Culvert Protection | Culvert Outlet Bar/ Culvert | Roughness | Peak Flow Bar Flow Rip Rap

Qutlet . Outlet (fi/ft) ) (cfs) .
Dy, (in) 'tis) Velocity (fps) | Structure (fps)
Cl1 40 25 0.10 0.057 5.20 18.3 3.7
c2 36 20 0.20 0.062 1.93 13.6 32
C3 36 25 0.20 0.062 4.82 17.9 4.3
WBI1 I8 16 0.67 0.068 0.51 2.3 2.7
WB2 36 25 0.63 0.075 0.04 1.0 0.9
WB3 18 25 0.04 0.043 0.10 2.1 0.8
WB4 18 16 0.56 0.066 0.42 1.8 24
WBS 24 15 0.71 0.072 0.82 2.2 3.2
C4 36 25 0.63 0.075 0.50 1.2 2.5
C5 48 15 1.00 0.084 0.07 2.3 1.2
WB6 22 16 0.42 0.065 0.46 1.9 2.3
WB7 24 16 0.67 0.071 1.16 2.4 3.6
WB8 24 24 0.59 0.069 0.27 1.6 2.0
Cé 40 20 0.57 0.075 0.19 14 1.6
WB9 4 15 0.25 0.046 0.12 1.3 1.4
WB10 9 4 0.71 0.061 0.21 1.9 2.1
WBI1 12 12 0.83 0.066 0.44 2.3 2.8
WB12 18 11 0.83 0.070 0.38 2.2 2.5
WBI13 10 9 0.71 0.062 0.55 0.9 3.0
Notes

Refer to Figure 2 for a typical drawing of road culverts and outiet protection
Rip rap has been placed to armor outlets of water bars and culverts. Culverts C1, C2, and C3 are the only structures calculated to
discharge at erosive velocities during the design event (see As-Built Culvert and Water Bar Sizing Table). For these three culverts,
appropriately sized rip rap has been placed based on recommendations in USDOT FHWA HEC 11 (1978) Fig. 2.
Manning's Roughness calculated as n =0.0456(Ds, X S)*'*°, where Dy, is the median rip rap diameter in inches and $ is the channel slope
(Abt ct al, 1987).
Peak culvert/water bar flows and velocities were calculated for the 10-ycar, 24-hour event for culverts that drain into ephemeral drainages
(C1 - C3, and C5), and the 10-year, 6-hour event for road runoff culverts (C4, C6) and water bars using HydroCAD 8.00.

Steady state flow velocities calculated using Flowmaster 6.0 (Haestad Methods, Inc.) They have been calcuiated to show that the rip rap
protection will sufficiently reduce flow velocities so that the design discharge is non-crosive. Velocities less than 5.0 fps are considered

nonerosive.
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HYDROCAD 8.00 AND FLOWMASTER
MODEL OUTPUT




Description of Model Qutput

Watershed hydrology and runoff control hydraulics were modeled with HydroCAD 8.00 and Flowmaster
computer programs. Because HydroCAD models were limited to 20 nodes, the road was broken down into four
segments. These segments include the following;

(1) The bottom of the road up to water bar WB1
(2) Water Bar WB2 up to culvert CS

(3) Water bar WB6 up to culvert C6

(4) Water bar WB10 up to water bar WB13

Thus, the HydroCAD 8.00 output is included in four files, Each of the four files consider the 10-year, 6-hour
precipitation event. Additional output sheets are attached showing model results of the 10-year, 24-hour
precipitation event for culverts C1, C2, C3, and CS, all of which discharge to ephemeral stream channels.
Culvert inlet conditions were determined using HEC No. 5, Chart 5 (attached).

Flowmaster output files are included to show design discharge velocities from culverts C1,C2, and C3, which
have been constructed with downspouts. Additional Flowmaster output sheets are included to show the resuits of
calculating the steady-state flow velocities in the armored water bar and culvert outlets. The rip rap armor was
sufficient to reduce velocities to less than 5 fps (non-erosive) for all discharge structures except C1, C2, and C3
during their respective design events. For these three culverts, HEC No. 11, Fig. 2 (attached) shows that the rip
rap has been sufficiently sized.
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10-6 Bottom - WB1
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Type 1l 24-hr 6.00 hrs Rainfall=1.38"
Printed 8/1/2008

Page 2

Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
' Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-ind+Trans method - Pond routing by Stor-ind method

Subcatchment 1S: WSBottom
Flow Length=193"

Subcatchment 2S: WSC1
Flow Length=783'

Subcatchment 3S: WSC2
Flow Length=475'

Subcatchment 4S: WSC3
Flow Length=398'

Subcatchment 5S: WSWB1
Flow Length=291"

Subhcatchment 8S: WSWB4
Flow Length=1,103'

Subcatchment 22S: WSWBS
Flow Length=703'

Subcatchment 238: WSC4
Flow Length=752'

Subcatchment 24S: WSC5

Runoff Area=7,128 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.6290 '/ Tc=1.3 min CN=74 Runoff=0.05 cfs 0.001 af

Runoff Area=228,916 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.5100 /" Tc=4.4 min CN=74 Runoff=0.99 cfs 0.048 af

Runoff Area=131,963 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.5940" Tc=2.7 min CN=74 Runoff=0.74 cfs 0.028 af

Runoff Area=120,249 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.6790"" Tc=2.2min CN=74 Runoff=0.65 cfs 0.025 af

Runoff Area=18,370 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.5540""" Tc=1.9 min CN=74 Runoff=0.11 cfs 0.004 af

Runoff Area=127,724 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.5220"" Tc=5.7 min CN=74 Runoff=0.50 cfs 0.027 af

Runoff Area=213,234 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.6880 /' Tc=3.7 min CN=74 Runoff=1.07 cfs 0.045 af

Runoff Area=140,003 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.5260 '/ Tc=4.2 min CN=74 Runoff=0.61 cfs 0.029 af

Runoff Area=57,396 sf 0.00% Impervious Runoff Depth=0.11"

Flow Length=57,396"' Slope=0.1320"" Tc=266.8 min CN=74 Runoff=0.03 cfs 0.012 af

Reach 17R: C2

Avg. Depth=0.13" Max Vel=5.63 fps Inflow=0.56 cfs 0.028 af

D=36.0" n=0.025 L=50.0' S=0.2500'" Capacity=173.42 cfs Outflow=0.56 cfs 0.028 af

Reach 18R: C1

Avg. Depth=0.24' Max Vel=5.44 fps Inflow=1.47 cfs 0.089 af

D=36.0" n=0.025 L=50.0' $=0.1000'"" Capacity=109.68 cfs Outflow=1.46 cfs 0.089 af

Reach 19R: C3

Avg. Depth=0.19' Max Vel=7.35 fps Inflow=1.43 cfs 0.070 af

D=36.0" n=0.025 L=50.0' S=0.2500'" Capacity=173.42 cfs Outflow=1.40 cfs 0.070 af

Reach 20R: WB1

Avg. Depth=0.14' Max Vel=2.28 fps Inflow=0.51 cfs 0.031 af

n=0.040 L=20.0' $=0.0830"" Capacity=38.88 cfs Outflow=0.51 cfs 0.031 af

Reach 28R: Ditch to WB1

Avg. Depth=0.38' Max Vel=3.64 fps Inflow=0.55 cfs 0.031 af

n=0.040 L=244.0" S=0.1393'/ Capacity=2.38 cfs Outflow=0.51 cfs 0.031 af

Reach 27R: Ditch to C3

Avg. Depth=0.45' Max Vel=4.85 fps Inflow=1.68 cfs 0.070 af

n=0.040 L=277.0' S=0.1588'/ Capacity=4.25cfs Outflow=1.43 cfs 0.070 af

Reach 28R: Ditch to C2

Avg. Depth=0.40' Max Vel=3.72 fps Inflow=0.74 cfs 0.028 af

n=0.040 L=320.0' $=0.1375'" Capacity=2.37 cfs Outflow=0.56 cfs 0.028 af
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Reach 29R: Ditch to C1 Avg. Depth=0.47" Max Vel=4.66 fps Inflow=1.59 cfs 0.089 af

n=0.040 L=185.0' S$=0.1189 ' Capacity=3.70 cfs Outflow=1.47 cfs 0.089 af

Reach 30R: Ditch to Bottom of Road Avg. Depth=0.15' Max Vel=1.90 fps Inflow=0.05 cfs 0.001 af
n=0.040 L=90.0' $=0.1333" Capacity=2.33 cfs Outflow=0.04 cfs 0.001 af

Total Runoff Area = 23.990 ac Runoff Volume = 0.219 af Average Runoff Depth = 0.11"
100.00% Pervious = 23.990 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: WSBottom

Runoff = 0.05¢fs@ 3.00 hrs, Volume= 0.001 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type 1l 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN  Description
* 7,128 74
7,128 Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fUf)  (fYsec) (cfs)
1.3 193 0.6290 2.51 Lag/CN Method,

Summary for Subcatchment 2S: WSC1

Runoff = 099cfs@ 3.05 hrs, Volume= 0.048 af, Depth= 0.11"

Runoff by 8CS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN  Description
* 228,916 74
228,916 Pervious Area

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

4.4 783 0.5100 2.99 Lag/CN Method,
Summary for Subcatchment 3S: WSC2

Runoff = 0.74cfs @ 3.03 hrs, Volume= 0.028 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN  Description

* 131,963 74

131,963 Pervious Area

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

27 475 0.5940 2.92 Lag/CN Method,
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Summary for Subcatchment 4S: WSC3

Runoff = 0.65cfs @ 3.02 hrs, Volume= 0.025 af, Depth= 0.11"

Runoff by 8CS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN Description
* 120,249 74 '
120,249 Pervious Area

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

22 398 0.6790 3.01 Lag/CN Method,

Summary for Subcatchment 5S: WSWB1

Runoff = 011cfs@ 3.01hrs, Volume= 0.004 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN  Description
* 18,370 74
18,370 Pervious Area

Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.9 291 0.5540 2.55 Lag/CN Method,

Summary for Subcatchment 8S: WSWB4

Runoff = 080cfs@ 3.07 hrs, Volume= 0.027 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, dt=0.03 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sfy CN_ Description
> 127,724 74
127,724 Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (f/sec) (cfs)
57 1,103 0.5220 3.23 Lag/CN Method,
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Summary for Subcatchment 22S: WSWBS

Runoff = 1.07cfs @ 3.04 hrs, Volume= 0.045 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN Description
* 213,234 74

213,234 Pervious Area

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

3.7 703 0.5880 3.14 Lag/CN Method,
Summary for Subcatchment 23S: WSC4

Runoff = 0.61cfs @ 3.05 hrs, Volume= 0.029 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN  Description

o 140,003 74

140,003 Pervious Area

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

42 752 0.5260 3.01 Lag/CN Method,
Summary for Subcatchment 24S: WSC5

Runoff = 0.03cfs@ 7.41 hrs, Volume= 0.012 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN Description

* 57396 74

57,396 Pervious Area

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

266.8 57,396 0.1320 3.69 l.ag/CN Method,
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Summary for Reach 17R: C2

Inflow Area = 3.029 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 056cfs @ 3.08 hrs, Volume= 0.028 af )
Outflow = 056cfs@ 3.09 hrs, Volume= 0.028 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 5.63 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.22 fps, Avg. Travel Time= 0.3 min

Peak Storage= 5 cf @ 3.08 hrs, Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 173.42 cfs

36.0" Diameter Pipe, n=0.025 Corrugated metal

Length=50.0' Slope= 0.2500 '
Inlet Invert= 7,728.00", Qutlet Invert= 7,715.50"

Summary for Reach 18R: C1

Inflow Area = 9.787 ac, 0.00% impervious, Inflow Depth= 0.11"
Inflow = 1.47cfs @ 3.08 hrs, Volume= 0.089 af )
Outflow = 146 cfs @ 3.08 hrs, Volume= 0.089 af, Atten= 1%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 5.44 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.84 fps, Avg. Travel Time= 0.5 min

Peak Storage= 14 cf @ 3.08 hrs, Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 109.68 cfs

36.0" Diameter Pipe, n=0.025 Corrugated metal
Length= 50.0' Slope= 0.1000 "/
Inlet Invert= 7,708.00", Outlet Invert=7,703.00'
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Summary for Reach 19R: C3

Inflow Area = 7.656 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 143 c¢fs @ 3.07 hrs, Volume= 0.070 af _
Outflow = 140cfs @ 3.07 hrs, Volume= 0.070 af, Atten=2%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 7.35 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.12 fps, Avg. Travel Time= 0.2 min

Peak Storage= 10 cf @ 3.07 hrs, Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 173.42 cfs

36.0" Diameter Pipe, n=0.025 Corrugated metal

Length= 50.0' Slope= 0.2500 "'
Inlet Invert= 7,770.00', Qutlet Invert= 7,757.50'

Summary for Reach 20R: WB1

Inflow Area = 3.354 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 081cts@ 3.11 hrs, Volume= 0.031 af .
Outflow = 0.51cfs@ 3.12 hrs, Volume= 0.031 af, Atten=0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 2.28 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.27 fps, Avg. Travel Time= 0.3 min

Peak Storage= 4 ¢f @ 3.11 hrs, Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 38.88 cfs

1.00' x 1.00' deep channel, n= 0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 3.0 6.0/ Top Width= 10.00'

Length= 20.0' Slope= 0.0830"/"

Inlet Invert= 7,822.00', Outlet invert= 7,820.34'
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Summary for Reach 26R: Ditch to WB1

Inflow Area = 3.354 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.55¢cfs @ 3.07 hrs, Volume= 0.031 af )
Qutflow = 0851cfs@ 3.11 hrs, Volume= 0.031 af, Atten=8%, Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.64 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 2.16 fps, Avg. Travel Time= 1.9 min

Peak Storage= 35 cf @ 3.09 hrs, Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 2.38 cfs

0.00" x 0.87' deep channel, n=0.040

Side Slope Z-value= 1.0/ Top Width= 1.34'
Length= 244.0' Slope=0.1393 /"

Inlet Invert= 7,856.00", Outlet Invert= 7,822.00'

Summary for Reach 27R: Ditch to C3

Inflow Area = 7.656 ac, 0.00% Impervious, Inflow Depth = 0.11"
inflow = 1.88cfs @ 3.03 hrs, Volume= 0.070 af )
Qutflow = 1.43cfs @ 3.07 hrs, Volume= 0.070 af, Atten= 15%, Lag= 2.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 4.85 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 2.70 fps, Avg. Travel Time= 1.7 min

Peak Storage= 85 cf @ 3.05 hrs, Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 4.25 cfs

0.00' x 0.67' deep channel, n=0.040

Side Slope Z-value= 1.5'/ Top Width= 2.01'
Length= 277.0' Slope= 0.1588 "/

Inlet Invert=7,822.00", Outlet invert= 7,778.00'
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Summary for Reach 28R: Ditch to C2

Inflow Area = 3.029 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 0.74cfs@ 3.03 hrs, Volume= 0.028 af )
Outflow = 0.56¢cfs @ 3.08 hrs, Volume= 0.028 af, Atten=24%, Lag= 3.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.72 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 2.05 fps, Avg. Travel Time= 2.6 min

Peak Storage= 51 cf @ 3.06 hrs, Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 2.37 cfs

0.00' x 0.67' deep channel, n= 0.040

Side Slope Z-value= 1.0/ Top Width= 1.34'
Length= 320.0' Slope=0.1375"""

Inlet Invert= 7,772.00", Qutlet Invert= 7,728.00'

Summary for Reach 29R: Ditch to C1

Inflow Area = 9.787 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 1.59cfs @ 3.05 hrs, Volume= 0.089 af .
Outflow = 147 cfs @ 3.08 hrs, Volume= 0.089 af, Atten=8%, Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 4.66 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.27 fps, Avg. Travel Time= 2.4 min

Peak Storage= 66 cf @ 3.07 hrs, Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 3.70 cfs

0.30' x 0.87' deep channel, n=0.040

Side Slope Z-value= 1.0"/' Top Width= 1.64'
Length= 185.0' Slope= 0.1189 "

Inlet Invert= 7,730.00", Outlet Invert=7,708.00'
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Summary for Reach 30R: Ditch to Bottom of Road

Inflow Area = 0.164 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.05¢cfs @ 3.00 hrs, Volume= 0.001 af )
Outflow = 0.04cfs @ 3.04 hrs, Volume= 0.001 af, Atten=31%, Lag= 2.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 1.90 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 1.10 fps, Avg. Travel Time= 1.4 min

Peak Storage= 2 ¢f @ 3.03 hrs, Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 2.33 cfs

0.00" x 0.67' deep channel, n=0.040

Side Slope Z-value= 1.0/ Top Width= 1.34'
Length= 90.0' Slope=0.1333 "

Inlet Invert= 7,708.00", Outlet Invert= 7,696.00"
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

13.037 74 (68,88,228,238,24S,305)
13.037 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 6S: WSWB2 Runoff Area=8,566 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=280" Slope=0.7160"" Tc=1.6 min CN=74 Runoff=0.07 c¢fs 0.002 af

Subcatchment 8S: WSWB4 Runoff Area=127,724 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=1,103' Slope=0.5220 /" Tc=5.7 min CN=74 Runoff=0.50 ¢fs 0.027 af

Subcatchment 225: WSWB5S Runoff Area=213,234 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=703' Slope=0.5880"" Tc=3.7 min CN=74 Runoff=1.07 cfs 0.045 af

Subcatchment 23S: WSC4 Runoff Area=140,003 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=752" Slope=0.5260 "/ Tc=4.2 min CN=74 Runoff=0.66 cfs 0.029 af

Subcatchment 24S; WSC5 Runoff Area=57,396 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=57,396' Slope=0.1320"/" Tc=266.8 min CN=74 Runoff=0.03 cfs 0.012 af

Subcatchment 30S: WSWB3 Runoff Area=20,955 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=469' Slope=0.4430'/ Tc=3.1 min CN=74 Runoff=0.12 ¢fs 0.004 af

Reach 21R: WB2 Avg. Depth=0.02' Max Vel=0.95 fps Inflow=0.05 cfs 0.002 af
n=0.040 L=20.0' $=0.1000'7" Capacity=52.99 cfs Outflow=0.04 cfs 0.002 af

Reach 25R: WB3 Avg. Depth=0.08' Max Vel=2.07 fps Inflow=0.10 cfs 0.004 af
n=0.050 L=52.0' $=0.1827 '/ Capacity=147.98 cfs Outflow=0.10 cfs 0.004 af

Reach 26R: Ditch to WB3 Avg. Depth=0.10" Max Vel=2.45 fps Inflow=0.12 cfs 0.004 af
v n=0.040 L=165.0" S=0.1615" Capacity=10.47 cfs Outflow=0.10 cfs 0.004 af

Reach 27R: Ditch to WB2 Avg. Depth=0.16' Max Vel=1.89 fps Inflow=0.07 cfs 0.002 af
n=0.040 L=120.0' $=0.1167 "/ Capacity=2.18 cfs Outfiow=0.05 cfs 0.002 af

Reach 29R: WB4 Avg. Depth=0.14' Max Vel=1.81fps Inflow=0.43 cfs 0.027 af
n=0.040 L=20.0' $=0.0500'/" Capacity=30.18 cfs Outfiow=0.42 cfs 0.027 af

Reach 30R: WB5 Avg. Depth=0.20' Max Vel=2.17 fps Inflow=0.83 cfs 0.045 af
n=0.040 L=20.0' $=0.0500'" Capacity=30.18 cfs Outflow=0.82 cfs 0.045 af

Reach 31R: C4 Avg. Depth=0.15" Max Vel=3.83 fps Inflow=0.50 cfs 0.029 af
D=36.0" n=0.025 L=50.0' $=0.1000'" Capacity=109.68 cfs Outflow=0.50 cfs 0.029 af

Reach 32R: C5 Avg. Depth=0.04' Max Vel=1.78 fps Inflow=0.03 cfs 0.012 af
D=36.0" n=0.025 L=50.0' $=0.1000' Capacity=109.68 cfs Outflow=0.03 cfs 0.012 af

Reach 41R: Ditch to C5 Avg. Depth=0.13" Max Vel=1.73 fps Inflow=0.03 cfs 0.012 af
n=0.040 L=652.0' $=0.1258 7 Capacity=2.26 cfs Outflow=0.03 cfs 0.012 af

Reach 42R; Ditch to C4 Avg. Depth=0.33' Max Vel=2.55 fps Inflow=0.66 cfs 0.029 af
n=0.040 L=355.0" $=0.0620 '/ Capacity=5.83 cfs Outflow=0.50 cfs 0.029 af
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Reach 43R: Ditch to WBS Avg. Depth=0.35' Max Vel=3.76 fps Inflow=1.07 cfs 0.045 af

n=0.040 1=435.0' S$=0.1057 '/ Capacity=8.75 cfs Outflow=0.83 cfs 0.045 af

Reach 44R: Ditch to WB4 Avg. Depth=0.22' Max Vel=3.69 fps Inflow=0.50 cfs 0.027 af
n=0.040 L=487.0' $=0.1581"" Capacity=10.69 cfs Outflow=0.43 cfs 0.027 af

Total Runoff Area = 13.037 ac Runoff Volume = 0.119 af Average Runoff Depth = 0.11"
100.00% Pervious = 13.037 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 6S: WSWB2

Runoff = 007cfs @ 3.01hrs, Volume= 0.002 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6,00 hrs Rainfall=1.38"

Area (sf) CN  Description
* 8,566 74
8,566 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
1.6 280 0.7160 2.88 Lag/CN Method,

Summary for Subcatchment 8S; WSWB4

Runoff = 0.50cfs @ 3.07 hrs, Volume= 0.027 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN  Description
* 127,724 74
127,724 Pervious Area

Tc Length  Slope Velocity Capacity Description
{(min)  (feet) (ft/fty  (ft/sec) (cfs)
57 1,103 0.5220 3.23 Lag/CN Method,

Summary for Subcatchment 22S: WSWB5

Runoff = 1.07cfs @ 3.04 hrs, Volume= 0.045 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN__ Description
* 213,234 74
213,234 Pervious Area

Tc Length Slope Velocity Capacity Description
{min) _ (feet) (fvf)  (fsec) (cfs)
3.7 703 0.5880 3.14 Lag/CN Method,
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Summary for Subcatchment 23S: WSC4

Runoff = 0.66¢fs @ 3.05hrs, Volume= 0.029 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6,00 hrs Rainfall=1.38"

Area (sf) CN  Description
* 140,003 74
140,003 Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) {cfs)
4.2 752 0.5260 3.01 Lag/CN Method,

Summary for Subcatchment 24S: WSC5

Runoff = 0.03cfs @ 7.41 hrs, Volume= 0.012 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type It 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN_ Description
* 57,396 74
57,396 Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) (cfs)
266.8 57,396 0.1320 3.59 Lag/CN Method,

Summary for Subcatchment 30S: WSWB3

Runoff = 012cfs @ 3.03 hrs, Volume= 0.004 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN  Description
* 20955 74
20,955 Pervious Area

Tc Length Slope Velocity Capacity Description
{(min) _ (feet) (f/ft)  (ft/sec) (cfs)
3.1 469 0.4430 2.51 Lag/CN Method,
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Summary for Reach 21R: WB2

Inflow Area = 0.197 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 0.05¢cfs @ 3.04 hrs, Volume= 0.002 af )
Qutflow = 0.04cfs@ 3.06 hrs, Volume= 0.002 af, Atten=11%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 0.95 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 0.55 fps, Avg. Travel Time= 0.6 min

Peak Storage= 1 cf @ 3.05 hrs, Average Depth at Peak Storage= 0.02'
Bank-Full Depth= 1.00'", Capacity at Bank-Full= 52.99 cfs

2.00" x 1.00' deep channel, n=0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 3.0 6.0'/ Top Width= 11.00'

Length=20.0' Slope= 0.1000"'

Inlet Invert= 5.00', Outlet Invert= 3.00'

Summary for Reach 25R: WB3

Inflow Area= 0.481ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 0.10cfs @ 3.07 hrs, Volume= 0.004 af )
Outflow = 0.10cfs @ 3.08 hrs, Volume= 0.004 af, Atten=6%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.07 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.21 fps, Avg. Travel Time= 0.7 min

Peak Storage= 2 cf @ 3.07 hrs, Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 147.98 cfs

0.50" x 3.00" deep channel, n=0.050 Earth, cobble bottom, clean sides
Side Slope Z-value= 1.0/ Top Width= 6.50'

Length=52.0' Slope= 0.1827 /'

Inlet Invert= 7,869.50', Outlet Invert= 7,860.00'
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Summary for Reach 26R: Ditch to WB3

inflow Area = 0.481 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 0.12cfs @ 3.038 hrs, Volume= 0.004 af )
Outflow = 0.10cfs @ 3.07 hrs, Volume= 0.004 af, Atten= 14%, Lag= 2.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.45 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.29 fps, Avg. Travel Time= 2.1 min

Peak Storage= 7 c¢f @ 3.05 hrs, Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 10.47 cfs

0.30" x 1.00" deep channel, n=0.040

Side Slope Z-value= 1.0/ Top Width= 2.30'
Length= 165.0' Slope= 0.1515 "

Inlet Invert= 7,895.00, Outlet Invert= 7,870.00'

Summary for Reach 27R: Ditch to WB2

inflow Area = 0.197 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.07cfs@ 3.01 hrs, Volume= 0.002 af i
Outflow = 0.05cfs@ 3.04 hrs, Volume= 0.002 af, Atten=23%, Lag= 2.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.89 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.08 fps, Avg. Travel Time= 1.9 min

Peak Storage= 3 ¢f @ 3.02 hrs, Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 2.18 cfs

0.00' x 0.67" deep channel, n=0.040

Side Slope Z-value= 1.0/ Top Width= 1.34'
Length= 120.0" Slope= 0.1167 '

Inlet Invert= 7,870.00', OQutlet invert= 7,856.00'
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Summary for Reach 29R: WB4

inflow Area

= 2.932 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 0.43cfs@ 3.14 hrs, Volume= 0.027 af )
Outflow = 042cfs @ 3.15 hrs, Volume= 0.027 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.81 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 0.94 fps, Avg. Travel Time= 0.4 min

Peak Storage= 5 ¢f @ 3.15 hrs, Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 30.18 cfs

1.00' x 1.00' deep channel, n= 0.040

Side Slope Z-value= 3.0 6.0/ Top Width= 10.00'
Length=20.0' Slope= 0.0500"

Inlet Invert= 7,895.00", Outlet Invert= 7,894.00'

t
Summary for Reach 30R: WB5
inflow Area = 4895 ac, 0.00% Impervious, inflow Depth = 0.11"
Inflow = 0.83cfs@ 3.10 hrs, Volume= 0.045 af .
Outflow = 0.82c¢cfs @ 3.11 hrs, Volume= 0.045 af, Atten= 1%, Lag=0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.17 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.08 fps, Avg. Travel Time= 0.3 min

Peak Storage= 8 ¢f @ 3.11 hrs, Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 30.18 cfs

1.00" x 1.00" deep channel, n=0.040

Side Slope Z-value= 3.0 8.0/ Top Width= 10.00'
Length= 20.0' Slope= 0.0500 '/

Inlet Invert=7,972.00', Qutlet Invert=7,971.00'
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Summary for Reach 31R: C4

Inflow Area = 3.214 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 050cfs@ 3.12 hrs, Volume= 0.029 af )
Outflow = 050cfs@ 3.13 hrs, Volume= 0.029 af, Atten= 1%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.93 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.24 fps, Avg. Travel Time= 0.4 min

Peak Storage= 6 ¢f @ 3.12 hrs, Average Depth at Peak Storage= 0.15'
Bank-Full Depth=3.00', Capacity at Bank-Full= 109.68 cfs

36.0" Diameter Pipe, n=0.025 Corrugated metal

Length=50.0" Slope= 0.1000 "'
Inlet Invert= 8,014.00", Outlet Invert= 8,009.00'

Summary for Reach 32R: C5

Inflow Area = 1.318 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.03cfs@ 7.56 hrs, Volume= 0.012 af ]
Outflow = 0.03cfs @ 7.58 hrs, Volume= 0.012 af, Atten= 0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.78 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.46 fps, Avg. Travel Time= 0.6 min

Peak Storage= 1 ¢f @ 7.57 hrs, Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 109.68 cfs

36.0" Diameter Pipe, n=0.025 Corrugated metal
Length= 60.0' Slope= 0.1000"/"
Inlet Invert= 8,032.00", Outlet Invert= 8,027.00"
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Summary for Reach 41R: Ditch to C5

Inflow Area = 1.318 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.03cfs @ 7.41hrs, Volume= 0.012 af )
Qutflow = 0.03c¢fs @ 7.56 hrs, Volume= 0.012 af, Atten= 0%, Lag= 9.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.73 fps, Min. Travel Time= 6.3 min
Avg. Velocity = 1.04 fps, Avg. Travel Time= 10.5 min

Peak Storage= 12 ¢f @ 7.46 hrs, Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 2.26 cfs

0.00' x 0.67' deep channel, n=0.040

Side Slope Z-value= 1.0/ Top Width= 1.34'
Length=652.0' Slope= 0.1258 '/'

Inlet Invert= 8,114.00', Outlet Invert= 8,032.00'

Summary for Reach 42R: Ditch to C4

inflow Area = 3.214 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 066¢cfs @ 3.05hrs, Volume= 0.029 af )
Outflow = 0.80cfs @ 3.12 hrs, Volume= 0.029 af, Atten=25%, Lag= 4.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.55 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 1.35 fps, Avg. Travel Time= 4.4 min

Peak Storage= 70 cf @ 3.08 hrs, Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 0.83', Capacity at Bank-Full= 5.83 cfs

0.00"' x 0.83' deep channel, n=0.040

Side Slope Z-value= 1.8'/' Top Width= 2.99'
Length= 355.0' Slope=0.0620 '

Inlet Invert= 8,036.00', Outlet Invert= 8,014.00'
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Summary for Reach 43R: Ditch to WB5

Inflow Area = 4.895 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 1.07cfs @ 3.04 hrs, Volume= 0.045 af
Outflow = 083cfs@ 3.10 hrs, Volume= 0.045 af, Atten=23%, Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.76 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 1.96 fps, Avg. Travel Time= 3.7 min

Peak Storage= 98 cf @ 3.07 hrs, Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 8.75 ¢fs

0.30" x 1.00" deep channel, n= 0.040

Side Slope Z-value= 1.0/ Top Width= 2.30'
Length=435.0' Slope=0.1057 '/

Inlet Invert= 8,018.00', Outlet Invert=7,972.00'

Summary for Reach 44R: Ditch to WB4

inflow Area = 2.932ac, 0.00% Impervious, Inflow Depth= 0.11"
inflow = 0.50cfs @ 3.07 hrs, Volume= 0.027 af ]
Outflow = 043cfs @ 3.14 hrs, Volume= 0.027 af, Atten= 15%, Lag= 4.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.69 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 2.01 fps, Avg. Travel Time= 4.0 min

Peak Storage= 57 cf @ 3.11 hrs, Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 10.69 cfs

0.30' x 1.00" deep channel, n=0.040

Side Slope Z-value= 1.0/ Top Width= 2.30'
Length= 487.0' Slope=0.1581 /"

Inlet Invert= 7,972.00", Outlet Invert= 7,895.00'
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Area Listing (all nodes)

Area CN Description
(acres) {subcatchment-numbers)

14.578 74 (258,265,275,285,418,428,43S,448,45S)
14.578 TOTAL AREA
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Type Il 24-hr 6.00 hrs Rainfall=1.38"
Printed 8/1/2008

Page 3

Subcatchment 258:

Subcatchment 26S:

Subcatchment 278:

Subcatchment 28S;

Subcatchment 41S:

Subcatchment 42S:

Subcatchment 438:

Subcatchment 44S:

Subcatchment 45S:

Reach 33R: WBS

Reach 34R: WB7

Reach 35R: WB$8

Reach 36R: WB9

Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

wswBe6
Flow Length=777'

WSwWB7
Flow Length=548"

WSWBS
Flow Length=416'

WSWBS
Flow Length=560'

WSWB10
Flow Length=506'

WSWB11
Flow Length=701'

wWswB12
Flow Length=499'

WSWB13
Flow Length=127'

WSC6
Flow Length=481"

n=0.040 L=20.0' $=0.0500'/" Capacity=30.18 cfs Outflow=0.46 cfs

n=0.040

n=0.040

n=0.040

Reach 37R: Ditch to WBS

n=0.040

Reach 38R: Ditch to WB8

n=0.040

Reach 39R: Ditch to WB7

n=0.040

L=20.0' 8=0.0500"'"" Capacity=30.18 cfs Outflow=1.16 cfs
L=20.0' $=0.0500'/ Capacity=30.18 cfs Outflow=0.27 cfs
L=20.0' $=0.0500"" Capacity=30.18 cfs Outflow=0.12 cfs
L=420.0' $=0.0619'/" Capacity=1.59 cfs Outflow=0.12 cfs
L=412.0' 8=0.0631' Capacity=2.81 cfs Outflow=0.27 cfs

L=471.0' $=0.0637 '/ Capacity=3.49 c¢fs Outflow=1.16 cfs

Runoff Area=140,195 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.5750 " Tc=4.1 min CN=74 Runoff=0.67 cfs 0.029 af

Runoff Areé=103.030 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.5250 '/ Tc=3.2 min CN=74 Runoff=0.57 cfs 0.022 af

Runoff Area=24,084 sf 0.00% Impervious Runofi Depth=0.11"
Slope=0.4580 /' Tc=2.8 min CN=74 Runoff=0.15 cfs 0.005 af

Runoff Area=41,732 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.2500 '/ Tc=4.8 min CN=74 Runoff=0.18 cfs 0.008 af

Runoff Area=52,267 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.6640 '/ Tc=2.7 min CN=74 Runoff=0.32 cfs 0.011 af

Runoff Area=121,347 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.4320"7 Tc=4.3 min CN=74 Runoff=0.57 cfs 0.025 af

Runoff Area=96,368 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.3130 "/ Tc=3.9 min CN=74 Runoff=0.48 cfs 0.020 af

Runoff Area=4,727 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.1400"7" Tc=1.9 min CN=74 Runoff=0.03 cfs 0.001 af

Runoff Area=51,273 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.4150"/" Tc=3.3 min CN=74 Runoff=0.27 c¢fs 0.011 af

Avg. Depth=0.15" Max Vel=1.85 fps Inflow=0.47 cfs 0.030 af
0.030 af

0.067 af
0.067 af

Avg. Depth=0.24' Max Vel=2.38 fps Inflow=1.16 cfs

0.016 af
0.016 af

Avg. Depth=0.11" Max Vel=1.58 fps Inflow=0.27 cfs

0.009 af
0.009 af

Avg. Depth=0.07" Max Vel=1.26 fps Inflow=0.12 cfs

0.009 af
0.009 af

Avg. Depth=0.26' Max Vel=1.87 fps Inflow=0.18 cfs

Avg. Depth=0.22' Max Vel=2.33 fps Inflow=0.47 cfs 0.016 af
0.016 af
0.067 af
0.067 af

Avg. Depth=0.39" Max Vel=3.37 fps Inflow=1.55 cfs



10-6 WB6 - C6 Type Il 24-hr 6.00 hrs Rainfall=1.38"

Prepared by {enter your company name here} Printed 8/1/2008
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Reach 40R: Ditch to WB6 Avg. Depth=0.27' Max Vel=2.60 fps Inflow=0.69 cfs 0.030 af

n=0.040 L=496.0' S=0.0605'"" Capacity=3.20 cfs Outflow=0.47 cfs 0.030 af

Reach 47R: Ditch to C6 Avg. Depth=0.30' Max Vel=2.21fps Inflow=0.27 cfs 0.011 af
n=0.040 L=285.0' $=0.0702' Capacity=1.69 cfs Outflow=0.20 cfs 0.011 af

Reach 48R: C6 Avg. Depth=0.09' Max Vel=2.98 fps Inflow=0.20 cfs 0.011 af
D=36.0" n=0.025 L=50.0' $S=0.1000"/" Capacity=109.68 cfs Outflow=0.19 cfs 0.011 af

Total Runoff Area = 14.578 ac Runoff Volume = 0.133 af Average Runoff Depth = 0.11"
100.00% Pervious = 14.578 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 25S: WSWB6

Runoff = 067cfs@ 3.04 hrs, Volume= 0.029 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN Description

* 140,195 74

140,195 Pervious Area

Tc Llength Slope Velocity Capacity Description
(min) _ (feet) (fufty  (ft/sec) (cfs)

4.1 777 0.5750 3.16 Lag/CN Method,
Summary for Subcatchment 26S: WSWB7

Runoff = 0.57cfs@ 3.03 hrs, Volume= 0.022 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 8.00 hrs Rainfall=1.38"

Area (sf) CN  Description

* 103,030 74

103,030 Pervious Area

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

32 548 0.5250 2.82 Lag/CN Method,
Summary for Subcatchment 27S: WSWBS8

Runoff = 0.15¢cfs @ 3.02 hrs, Volume= 0.005 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6.00 hrs Rainfall=1,38"

Area (sf) CN Description

* 24,084 74

24,084 Pervious Area

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

2.8 416 0.4580 2.49 L.ag/CN Method,
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Summary for Subcatchment 28S: WSWB9

Runoff = 0.18cfs @ 3.06 hrs, Volume= 0.009 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type |l 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN Description

* 41,732 74

41,732 Pervious Area

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

4.8 560 0.2500 1.95 Lag/CN Method,
Summary for Subcatchment 41S: WSWB10

Runoff = 0.32cfs@ 3.02 hrs, Volume= 0.011 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Ul 24-hr 8.00 hrs Rainfall=1.38"

Area (sf) CN Description

> 52,267 74

52,267 Pervious Area

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

2.7 506 0.6640 3.12 Lag/CN Method,
Summary for Subcatchment 42S: WSWB11

Runoff = 057c¢fs @ 3.05 hrs, Volume= 0.025 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6.00 hrs Rainfali=1.38"

Area (sf) CN  Description

* 121,347 74

121,347 Pervious Area

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

4.3 701 0.4320 2.69 Lag/CN Method,
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Summary for Subcatchment 43S: WSWB12

Runoff = 0.48cfs@ 3.04 hrs, Volume= 0.020 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type [l 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN  Description

* 96,368 74

96,368 Pervious Area

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

3.9 499 0.3130 2.14 Lag/CN Method,
Summary for Subcatchment 44S: WSWB13

Runoff = 0.03cfs @ 3.01 hrs, Volume= 0.001 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN  Description

* 4727 74

4,727 Pervious Area

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

1.9 127 0.1400 1.08 Lag/CN Method,
Summary for Subcatchment 45S: WSC6

Runoff = 027cfs @ 3.03 hrs, Volume= 0.011 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type |l 24-hr 6.00 hrs Rainfali=1.38"

Area (sf) CN  Description

* 51273 74

51,273 Pervious Area

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

3.3 481 0.4150 244 Lag/CN Method,
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Summary for Reach 33R: WB6

Inflow Area = 3.327 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 047cfs @ 3.16 hrs, Volume= 0.030 af .
Outflow = 046cfs@ 3.15 hrs, Volume= 0.030 af, Atten= 1%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.85 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 0.89 fps, Avg. Travel Time= 0.4 min

Peak Storage= 6 cf @ 3.15 hrs, Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 30.18 cfs

1.00' x 1.00' deep channel, n= 0.040

Side Slope Z-value= 3.0 6.0/ Top Width= 10.00'
Length= 20.0' Slope= 0.0500"/"

Inlet Invert= 8,114.00", Outlet Invert= 8,113.00'

t
Summary for Reach 34R: WB7
Inflow Area = 7.363 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 1.16cfs @ 3.12 hrs, Volume= 0.067 af '
Outflow = = 1.16cfs @ 3.12 hrs, Volume= 0.067 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.38 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.09 fps, Avg. Travel Time= 0.3 min

Peak Storage= 10 ¢f @ 3.12 hrs, Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 30.18 cfs

1.00' x 1.00' deep channel, n=0.040

Side Slope Z-value= 3.0 6.0 Top Width= 10.00’
Length=20.0' Slope= 0.0500 "'

Inlet Invert= 8,144.00", Outlet Invert= 8,143.00'
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Summary for Reach 35R: WB8

Inflow Area = 1.763 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 027cfs @ 3.12 hrs, Volume= 0.016 af .
OQutflow = 027cfs @ 3.12 hrs, Volume= 0.016 af, Atten=0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.58 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 0.78 fps, Avg. Travel Time= 0.4 min

Peak Storage= 3 ¢f @ 3.12 hrs, Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 1.00', Capacity at Bank-Fuli= 30.18 cfs

1.00" x 1.00' deep channel, n=0.040

Side Slope Z-value= 3.0 6.0/ Top Width= 10.00"
Length=20.0' Slope= 0.0500'"

Inlet Invert= 8,174.00', Outlet Invert= 8,173.00"

¥
Summary for Reach 36R: WB9
Inflow Area = 0.958 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.12cfs @ 3.18 hrs, Volume= 0.009 af ,
- Qutflow = 0.12cfs @ 3.19 hrs, Volume= 0.009 af, Atten=0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.26 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 0.68 fps, Avg. Travel Time= 0.5 min

Peak Storage= 2 cf @ 3.18 hrs, Average Depth at Peak Storage= 0.07"
Bank-Full Depth= 1.00", Capacity at Bank-Full= 30.18 cfs

1.00' x 1.00' deep channel, n=0.040

Side Slope Z-value= 3.0 6.0/ Top Width= 10.00'
Length= 20.0' Slope= 0.0500 "'

Inlet Invert= 8,174.00', Outlet Invert= 8,173.00'
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Summary for Reach 37R: Ditch to WB9

Inflow Area = 0.958 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 0.18cfs@ 3.06 hrs, Volume= 0.009 af )
Qutflow = 0.12cfs @ 3.18 hrs, Volume= 0.009 af, Atten=31%, Lag= 7.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.87 fps, Min. Travel Time= 3.7 min
Avg. Velocity = 1.05 fps, Avg. Travel Time= 6.7 min

Peak Storage= 28 cf @ 3.12 hrs, Average Depth at Peak Storage= 0.26"
Bank-Full Depth= 0.67', Capacity at Bank-Full= 1.59 cfs

0.00' x 0.67' deep channel, n=0.040

Side Slope Z-value= 1.0/ Top Width= 1.34'
Length=420.0' Slope= 0.0619 /'

Inlet Invert= 8,200.00", Outlet Invert= 8,174.00"

Summary for Reach 38R: Ditch to WB8

Inflow Area = 1.763 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 047cfs @ 3.02 hrs, Volume= 0.016 af .
Outflow = 027cfs@ 3.12 hrs, Volume= 0.016 af, Atten=43%, Lag= 5.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.33 fps, Min. Travel Time= 2.9 min
Avg. Velocity = 1,12 fps, Avg. Travel Time= 6.1 min

Peak Storage= 49 cf @ 3.06 hrs, Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 2.81 cfs

0.33' x 0.67' deep channel, n=0.040

Side Slope Z-value= 1.0/ Top Width= 1.67'
Length= 412.0' Slope= 0.0631 "/

Inlet Invert=8,200.00", Outlet Invert= 8,174.00'
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Summary for Reach 39R: Ditch to WB7

Inflow Area = 7.383 ac, 0.00% Impervious, Inflow Depth= 0.11"
inflow = 155¢cfs @ 3.04 hrs, Volume= 0.067 af )
Outflow = 1.16cfs @ 3.12 hrs, Volume= 0.067 af, Atten=25%, Lag= 4.5 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.37 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 1.49 fps, Avg. Travel Time= 5.3 min

Peak Storage= 162 ¢f @ 3.08 hrs, Average Depth at Peak Storage= 0.39’
Bank-Full Depth= 0.67', Capacity at Bank-Full= 3.49 cfs

0.50' x 0.67' deep channel, n= 0.040

Side Slope Z-value= 1.0/ Top Width= 1.84'
Length=471.0' Slope= 0.06837 /'

Inlet Invert= 8,174.00', Outlet Invert= 8,144.00'

Summary for Reach 40R: Ditch to WB6

Inflow Area = 3.327 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.69cfs@ 3.04 hrs, Volume= 0.030 af )
Outflow = 047 cfs@ 3.15 hrs, Volume= 0.030 af, Atten= 32%, Lag= 6.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.60 fps, Min. Trave! Time= 3.2 min
Avg. Velocity = 1.22 fps, Avg. Travel Time= 6.8 min

Peak Storage= 89 cf @ 3.09 hrs, Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 3.20 cfs

0.33' x 0.67' deep channel, n=0.040

Side Slope Z-value= 1.2"'" Top Width= 1.94'
Length= 496.0' Slope= 0.0605 '

Inlet Invert= 8,144.00', Qutlet Invert= 8,114.00'
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Summary for Reach 47R: Ditch to C6

Inflow Area = 1.177 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 027cfs@ 3.03 hrs, Volume= 0.011 af )
Outflow = 0.20cfs @ 3.10 hrs, Volume= 0.011 af, Atten=26%, Lag= 4.3 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.21 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 1.24 fps, Avg. Travel Time= 3.8 min

Peak Storage= 26 cf @ 3.06 hrs, Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 1.69 cfs

0.00' x 0.67' deep channel, n=0.040

Side Slope Z-value=1.0'' Top Width= 1.34'
Length= 285.0' Slope= 0.0702"/'

Inlet Invert= 8,220.00", Qutlet invert= 8,200.00'

Summary for Reach 48R: C6

Inflow Area = 1.177 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 020cfs @ 3.10 hrs, Volume= 0.011 af ]
Outflow - = 0.19cfs @ 3.11 hrs, Volume= 0.011 af, Atten= 3%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.98 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.78 fps, Avg. Travel Time= 0.5 min

Peak Storage= 3 of @ 3.11 hrs, Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 3.00", Capacity at Bank-Full= 109.68 cfs

36.0" Diameter Pipe, n=0.025 Corrugated metal
Length= 50.0' Slope= 0.1000 /'
Inlet Invert= 8,200.00, Outlet Invert= 8,195.00"



JO~NR , b2 PRETP EvenT

w0  CP To (op3

WBEWB11 SWB12

WBWB10 .
A SWB13
(r .
\T\@ 38R 49R
/\\ t//ch owsto |39R Ditch/to WB12
35R Ditgh to WB11
40R o @1
WB10
—
50R
34R
WB12
WB11 33R

R ::&

WB13

' Reach Pon Drainage Diagram for 10-6 WB10 - WB13
Prepared by {enter your company name here}, Printed 8/1/2008 -

HydroCAD® 8.50 s/n 003900 © 2007 HydroCAD Software Solutions LLC




10-6 WB10 - WB13

Prepared by {enter your company name here} Printed 8/1/2008
HydroCAD® 8.50 s/n 003900 © 2007 HydroCAD Software Solutions LLC Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

6.306 74 (415,425,435,44S)
6.306 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 41S: WSWB10 Runoff Area=52,267 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=506" Slope=0.6640'7 Tc=2.7 min CN=74 Runoff=0.32 cfs 0.011 af

Subcatchment 428: WSWB11 Runoff Area=121,347 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=701" Slope=0.4320/" Tc=4.3 min CN=74 Runoff=0.57 cfs 0.025 af

Subcatchment 438: WSWB12 Runoff Area=96,368 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=499' Slope=0.3130"7 Tc=3.9 min CN=74 Runoff=0.48 cfs 0.020 af

Subcatchment 44S: WSWB13 Runoff Area=4,727 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=127" Slope=0.1400"" Tc=1.9 min CN=74 Runoff=0.03 cfs 0.001 af

Reach 33R: WB13 Avg. Depth=0.02' Max Vel=0.94 fps Inflow=0.02 cfs 0.001 af
n=0.040 L=20.0' $=0.1000 '/ Capacity=42.68 cfs Outflow=0.02 cfs 0.001 af

Reach 34R: WB11 Avg. Depth=0.12' Max Vel=2.34 fps Inflow=0.44 cfs 0.025 af
n=0.040 L=20.0' $=0.1000'7" Capacity=42.68 cfs Outflow=0.44 cfs 0.025 af

Reach 35R: WB10 Avg. Depth=0.08' Max Vel=1.87 fps Inflow=0.22 cfs 0.011 af
n=0.040 L=20.0' $=0.1000'" Capacity=42.68 cfs Outflow=0.21cfs 0.011 af

Reach 38R: Ditch to WB10 Avg. Depth=0.36' Max Vel=2.16 fps Inflow=0.32 cfs 0.011 af
n=0.040 L=270.0' $=0.0667 /" Capacity=1.10cfs Outflow=0.22 c¢fs 0.011 af

Reach 39R: Ditch to WB11 Avg. Depth=0.31" Max Vel=3.22 fps Inflow=0.57 cfs 0.025 af
n=0.040 L=390.0' $=0.1179 "/ Capacity=3.67 cfs Outflow=0.44 cfs 0.025 af

Reach 40R: Ditch to WB13 Avg. Depth=0.10' Max Vel=1.72 fps Inflow=0.03 c¢fs 0.001 af
n=0.040 L=127.0' S$=0.1575'"" Capacity=1.94 cfs Outflow=0.02 cfs 0.001 af

Reach 49R: Ditch to WB12 Avg. Depth=0.34" Max Vel=3.37 fps Inflow=0.48 cfs 0.020 af
n=0.040 L=330.0' $=0.1394 "/ Capacity=2.38 cfs Outflow=0.38 cfs 0.020 af

Reach 50R: WB12 Avg. Depth=0.11" Max Vel=2.24 fps Inflow=0.38 cfs 0.020 af
n=0.040 L=20.0' $=0.1000"" Capacity=16.40cfs Outflow=0.38 cfs 0.020 af

Total Runoff Area = 6.306 ac Runoff Volume = 0.068 af Average Runoff Depth = 0.11"
100.00% Pervious = 6,306 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 41S: WSWB10

Runoff = 032cfs @ 3.02 hrs, Volume= 0.011 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type |l 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) _CN  Description

* 52,267 74
52,267 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fuft)  (f/sec) (cfs)
2.7 506 0.6640 3.12 Lag/CN Method,

Summary for Subcatchment 42S: WSWB11

Runoff = 0.67cfs@ 3.05hrs, Volume= 0.025 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN __ Description

* 121,347 74

121,347 Pervious Area

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

4.3 701 0.4320 2.69 Lag/CN Method,
Summary for Subcatchment 43S: WSWB12

Runoff = 0.48cfs @ 3.04 hrs, Volume= 0.020 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN Description
* 96,368 74
96,368 Pervious Area

Tc Length Slope Velocity Capacity Description
__(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
3.9 499 0.3130 2.14 Lag/CN Method,
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Summary for Subcatchment 44S;: WSWB13

Runoff = 0.03cfs@ 3.01hrs, Volume= 0.001 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type 1l 24-hr 6,00 hrs Rainfall=1.38"

Area (sf) CN _ Description
* 4,727 74
4,727 Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (fift)y  (ft/sec) {(cfs)
1.9 127 0.1400 1.09 Lag/CN Method,

Summary for Reach 33R: WB13

inflow Area = 0.109 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.02cfs @ 3.05 hrs, Volume= 0.001 af i
Outflow = 0.02cfs @ 3.06 hrs, Volume= 0.001 af, Atten=2%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 0.94 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 0.55 fps, Avg. Travel Time= 0.6 min

Peak Storage= 1 cf @ 3.06 hrs, Average Depth at Peak Storage= 0.02'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 42.68 cfs

1.00° x 1.00' deep channel, n=0.040

Side Slope Z-value= 3.0 6.0/ Top Width= 10.00"
Length= 20.0' Slope= 0.1000 /'

Inlet Invert= 8,334.00", Outlet Invert= 8,332.00"

# .
Summary for Reach 34R: WB11
Inflow Area = 2.786 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 044cfs @ 3.12hrs, Volume= 0.025 af i
Outflow = 044cfs @ 3.12hrs, Volume= 0.025 af, Atten=0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.34 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.24 fps, Avg. Travel Time= 0.3 min
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Peak Storage= 4 ¢f @ 3.12 hrs, Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 42.68 cfs

1.00' x 1.00' deep channel, n=0.040

Side Slope Z-value= 3.0 6.0/ Top Width= 10.00'
Length= 20.0' Slope= 0.1000 '/

Inlet Invert= 8,242.00", Outlet Invert= 8,240.00"

t
Summary for Reach 35R: WB10
Inflow Area = 1200 ac, 0.00% lmpeNious, Inflow Depth = 0.11"
Inflow = 0.22cfs @ 3.09 hrs, Volume= 0.011 af )
Outflow = 021cfs @ 3.10 hrs, Volume= 0.011 af, Atten= 4%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.87 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 0.98 fps, Avg. Travel Time= 0.3 min

Peak Storage= 2 ¢f @ 3.09 hrs, Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 42.68 cfs

1.00" x 1.00' deep channel, n= 0.040

Side Slope Z-value= 3.0 6.0/ Top Width= 10.00'
Length= 20.0' Slope= 0.1000 /'

Inlet Invert= 8,222.00, Qutlet Invert= 8,220.00'

¥
Summary for Reach 38R: Ditch to WB10
Inflow Area = 1.200 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.32cfs@ 3.02 hrs, Volume= 0.011 af )
Outflow = 022cfs@ 3.09 hrs, Volume= 0.011 af, Atten= 33%, Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.16 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 1.20 fps, Avg. Travel Time= 3.8 min
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Peak Storage= 27 cf @ 3.05 hrs, Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 1.10 cfs

0.00' x 0.67' deep channe!l, n=0.040

Side Slope Z-value= 0.5 1.0/ Top Width= 1.01'
Length=270.0' Slope= 0.0667 '/"

Inlet Invert= 8,240.00', Outlet Invert= 8,222.00'

Summary for Reach 39R: Ditch to WB11

Inflow Area = 2.786 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.57cfs @ 3.05 hrs, Volume= 0.025 af )
Oufflow = 044 cfs@ 3.12 hrs, Volume= 0.025 af, Atten=22%, Lag=4.2 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.22 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 1.78 fps, Avg. Travel Time= 3.6 min

Peak Storage= 55 cf @ 3.08 hrs, Average Depth at Peak Storage= 0.31'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 3.67 cfs

0.00' x 0.67' deep channel, n= 0.040

Side Slope Z-value= 1.5 Top Width= 2.01'
Length= 390.0' Slope=0.1179

Inlet invert= 8,288.00', Outlet Invert= 8,242.00'

Summary for Reach 40R: Ditch to WB13

Inflow Area = 0.109 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 0.03cfs@ 3.01 hrs, Volume= 0.001 af )
Outflow = 0.02cfs@ 3.05hrs, Volume= 0.001 af, Atten=21%, Lag= 2.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.72 fps, Min. Travel Time= 1.2 min
Avg. Velocity = 1.08 fps, Avg. Travel Time= 2.1 min
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Peak Storage= 2 cf @ 3.03 hrs, Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 1.94 cfs

0.00" x 0.50' deep channel, n=0.040
Side Slope Z-value=1.5'" Top Width= 1.50"

Length= 127.0' Slope= 0.1575"/"
Inlet Invert= 8,354.00', Outlet invert= 8,334.00'

Summary for Reach 49R: Ditch to WB12

Inflow Area = 2.212 ac, 0.00% Impervious, Inflow Depth= 0.11"

Inflow = 048cfs @ 3.04 hrs, Volume= 0.020 af )
Outflow = 0.38cfs@ 3.10 hrs, Volume= 0.020 af, Atten=20%, Lag= 3.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.37 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 1.91 fps, Avg. Travel Time= 2.9 min

Peak Storage= 39 cf @ 3.07 hrs, Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 2.38 cfs

0.00' x 0.67' deep channel, n= 0.040

Side Slope Z-value= 1.0/ Top Width= 1.34'
Length= 330.0' Slope=0.1394 "'/

Inlet Invert= 8,334.00', Outlet Invert= 8,288.00"

Summary for Reach 50R: WB12

Inflow Area = 2212 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 0.38cfs @ 3.10 hrs, Volume= 0.020 af )
Outflow = 0.38cfs @ 3.10 hrs, Volume= 0.020 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.24 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.15 fps, Avg. Travel Time= 0.3 min
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Peak Storage= 3 cf @ 3.10 hrs, Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 16.40 cfs

1.00" x 0.67' deep channel, n=0.040

Side Slope Z-value= 3.0 6.0/ Top Width= 7.03'
Length=20.0' Slope= 0.1000 '/

Inlet Invert= 8,288.00", Outlet Invert= 8,286.00"
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Summary for Reach 17R: C2

Inflow Area = 3.029 ac, 0.00% Impervious, Inflow Depth > 0.37"
Inflow = 184 cfs @ 11.98 hrs, Volume= 0.094 af )
Outflow = 1.93cfs @ 11.98 hrs, Volume= 0.094 af, Atten= 1%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 8.14 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.01 fps, Avg. Travel Time= 0.3 min

Peak Storage= 12 ¢f @ 11.98 hrs, Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 173.42 cfs

36.0" Diameter Pipe, n=0.025 Corrugated metal

Length= 50.0' Slope= 0.2500 '/
Inlet Invert= 7,728.00', Outlet Invert=7,715.50'

Summary for Reach 18R: C1

inflow Area = 9.787 ac, 0.00% Iimpervious, Inflow Depth > 0.37"
Inflow = 523 cfs @ 11.98 hrs, Volume= 0.298 af )
Outflow = 520cfs @ 11.99 hrs, Volume= 0.298 af, Atten= 1%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Max. Velocity= 7.92 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.10 fps, Avg. Travel Time= 0.3 min

Peak Storage= 33 cf @ 11.99 hrs, Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 109.68 cfs

36.0" Diameter Pipe, n=0.025 Corrugated metal

Length= 50.0' Slope= 0.1000"/'
Inlet Invert= 7,708.00', Outlet Invert= 7,703.00"

[0y 2l design evet-
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Summary for Reach 19R: C3

_ lnﬂow Area = 7.656 ac, . 0.00% Impervious, Inflow. Depth
“ 4.84cfs @ 11.97 hrs, Volume= Q.
4, 82 cfs @ 11 98 hrs, Votume-— SR

Oz
-
3
€

1] ll

Routmg by Stor«ind+Trans method Tlme Span= 0. 00-24. 00 hrs
Max. Velocity= 10.74 fps, Min. Travel Time= 0.1 min '

Avg. Velocxty 3.92 fps, Avg. Trave! Time= 0.2 min-

e Peak Storage= 23 ¢f @ 11. 97 hrs, Average Depth at Peak Storag
. Bank-Full Depth= 3.00", ‘Capacity at Bank~FuIE-— 173.42 cfs

36. O" Diameter Pipe, n=0.025 Corrugated metal
. Length=50.0' Slope=0.2500""
.:}lmvet Invert=7,770.00', Outlet lnvert=:7,757.50'

/0 w,}\l L 0(*5!301 o
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Summary for Reach 32R: C5

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach 41R outlet invert by 0.06' @ 16.08 hrs

Inflow Area = 1.318 ac, 0.00% Impervious, Inflow Depth > 0.32"
Inflow = 007 cfs @ 16.08 hrs, Volume= 0.035 af )
Outflow - = 0.07cfs @ 16.09 hrs, Volume= 0.035 af, Atten=0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.16 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.80 fps, Avg. Travel Time= 0.5 min

Peak Storage= 2 cf @ 16.08 hrs, Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 109.68 cfs

36.0" Diameter Pipe, n=0.025 Corrugated metal

Length= 50.0' Slope= 0.1000"/
Inlet Invert= 8,032.00', Outlet Invert= 8,027.00'

/) Oye 2N L design eve



Culvert C1 Downspout Discharge (10 yr, 24 hr event)
Worksheet for Circular Channel

Project Description

Worksheet C1 Discharge
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.024

Slope 1.000000 fi/ft
Diameter 36 in
Discharge 5.20 cfs
Results

Depth 0.26 ft
Flow Area 0.3 ft?
Wetted Perimeter 1.76 ft
Top Width 1.66 ft
Critical Depth 0.71 #t
Percent Full 84 %
Critical Slope 0.013376 fuft
Velocity 18.32 fi/s
Velocity Head 522 ft
Specific Energy 547 ft
Froude Number 7.82
Maximum Discharge 388.61 cfs
Discharge Full 361.26 cfs
Slope Full 0.000207 f/t
Flow Type Supercritical

g:\...\03 access road\as built calcs\as-builts.fm2

08/01/08 12:32:18 PM

Project Engineer: Tom Suchoski

EarthFax Engineering Inc

© Haestad Methods, Inc. 37 Brookside Road Walterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614¢]
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Culvert C2 Downspout Discharge (10 yr, 24 hr event)
Worksheet for Circular Channel

Project Description

Worksheet C2 Discharge
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.024

Slope 1.000000 fuft
Diameter 36 in
Discharge 1.93 cfs
Resuits

Depth 0.16 ft
Flow Area 0.1 ft?
Wetted Perimeter 1.39 ft
Top Width 1.34 ft
Critical Depth 0.43 ft
Percent Full 53 %
Critical Slope 0.014426 fift
Velocity 13.56 ft/s
Velocity Head 2.86 fl
Specific Energy 3.02 ft
Froude Number 7.33
Maximum Discharge 388.61 cfs
Discharge Full 361.26 cfs
Slope Full 0.000029 fuft
Flow Type Supercritical
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Culvert C3 Downspout Discharge (10 yr, 24 hr event)
Worksheet for Circular Channel

Project Description

Worksheet C3 Discharge
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.024

Slope 1.000000 fi/ft
Diameter 36 in
Discharge 4.82 cfs
Results

Depth 0.24
Fiow Area 0.3 fi?
Wetted Perimeter 1.73 ft
Top Width 1.64 ft
Critical Depth 0.69 ft
Percent Full 8.1 %
Critical Slope 0.013436 fuft
Veiocity 17.91 fi/s
Velocity Head 4.98 ft
Specific Energy 523 ft
Froude Number 7.78
Maximum Discharge 388.61 cfs
Discharge Full 361.26 cfs
Slope Full 0.000178 fuft
Flow Type Supercritical
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C1 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

08/01/08 12:55:33 PM

Project Engineer: Tom Suchoski

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.057
Slope 0.100000 fuft
Left Side Slope 2.00 H:V
Right Side Slope 2.00 H:V
Bottom Width 3.00 ft
Discharge 6.20 cfs
Results
Depth 0.37 ft
Flow Area 1.4 ft?
Wetted Perimeter 4.68 ft
Top Width 4.50 ft
Criticat Depth 0.41 ft
Critical Siope 0.071723 fyft
Velocity 3.70 s
Velocity Head 0.21 ft
Specific Energy 0.59 ft
Froude Number 1.17
Fiow Type Supercritical
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C2 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - 1

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.062

Siope 0.200000 fuft

Left Side Slope 200 H:V

Right Side Slope 2.00 H:Vv

Bottom Width 3.00 ft

Discharge 1.83 cfs

Results

Depth 0.18 ft

Flow Area 0.6 ft*

Wetted Perimeter 381 ft

Top Width 3.73 ft

Critical Depth 0.22 ft

Critical Slope 0.099740 fyft

Velocity 3.16 ft/s

Velocity Head 0.16 ft

Specific Energy 0.34 it

Froude Number 1.38

Flow Type Supercritical

Project Engineer. Tom Suchoski

g:\..\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc FlowMaster v6.0 {614e]
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C3 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

08/01/08 12:59:02 PM

Project Engineer; Tom Suchoski

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channet Depth
Input Data
Mannings Coefficient - 0.062
Siope 0.200000 fi/ft
Left Side Slope 200 H:V
Right Side Siope 200 H:V
Bottom Width 3.00 ft
Discharge 4.82 cfs
Resulls
Depth 0.31 ft
Flow Area 1.1 ft?
Wetted Perimeter 438 ft
Top Width 424 ft
Critica! Depth 0.39 ft
Critical Slope 0.085856 ft/ft
Velocity 4.31 f/s
Velocity Head 0.29 ft
Specific Energy 0.60 ft
Froude Number 1.48
Flow Type Supercritical
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WB1 Armored Outlet
Worksheet for Trapezoidal Channel

08/01/08 01:00:33 PM

Project Engineer: Tom Suchoski

Project Description
Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channei Depth
Input Data
Mannings Coefficient 0.068
Siope 0.670000 fyft
Left Side Slope 2,00 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 0.51 cfs
Restults
Depth 0.06 ft
Flow Area 0.2 ft*
Wetted Perimeter 3.27 ft
Top Width 3.24 ft
Critical Depth C.09 ft
Critical Slope 0.153491 fynt
Veiocity 2.68 ft/s
Velocity Head 0.11 ft
Specific Energy 0.17 #
Froude Number 1.95
Flow Type Supercritical
9:\..\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc
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WB2 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

08/01/08 01:01:28 PM

Project Engineer: Tom Suchoski

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.075
Slope 0.630000 fuft
Left Side Slope 200 H:V
Right Side Slope 200 H:Vv
Bottom Width 3.00 ft
Discharge 0.04 cfs
Results
Depth 0.01 ft
Flow Area 4.3e-2 ft?
Wetted Perimeter 3.06 ft
Top Width 3.06 ft
Critical Depth 0.02 ft
Critical Slope 0.317481 fuft
Velocity 0.92 fis
Velocity Head 0.01 ft
Specific Energy 0.03 ft
Froude Number 1.36
Flow Type Supercritical
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WB3 Armored Qutlet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - 1
Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.043

Slope 0.040000 fufl
Left Side Slope 2.00 H:Vv
Right Side Slope 200 H:V
Bottom Width 3.00 #t
Discharge 0.10 cfs
Results

Depth 0.04 ft
Flow Area 0.1 ft2
Wetted Perimeter 3.18 ft

Top Width 3.6 ft
Critical Depth 0.03 ft
Critical Slope 0.085722 fuft
Velocity 0.80 fi/s
Velocity Head 0.01 #
Specific Energy 0.05 ft
Froude Number 0.71

Flow Type Subcritical

g:\...\03 access road\as built calcs\as-builts.fm2
© Haestad Methods, inc.

08/01/08 01:02:32 PM

EarthFax Engineering Inc

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e]

37 Brookside Road Waterbury, CT 06708 USA (203) 7565-1666 Page 1 of 1



WB4 Armored Outlet
Worksheet for Trapezoidal Channel

Project Engineer: Tom Suchoski

Project Description
Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channet
Method Manning's Formuta
Solve For Channel Depth
Inpust Data
Mannings Coefficient 0.066
Slope 0.560000 fi/ft
Left Side Slope 200 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 042 cfs
Results
Depth 0.06 ft
Flow Area 0.2 ft*
Welted Perimeter 3.25 #
Top Width 3.22 ft
Criticat Depth 0.08 ft
Critical Slope 0.150240 fuft
Velocity 2.40 ft/s
Velocity Head 0.09 ft
Specific Energy 0.15 ft
Froude Number 1.82
Flow Type Supercritical
9:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering inc

08/01/08 01:03:32 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

FiowMaster v6.0 [614¢e)
Page 1 of 1



WBS Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficiant 0.072

Slope 0.710000 fuft

Left Side Slope 200 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 0.82 cfs
Results

Depth 0.08 ft

Flow Area 0.3 fi2
Wetted Perimeter 3.37 ft

Top Width 3.33 ft
Critical Depth 0.13 ft
Critical Slope 0.157053 fyt
Velocity 3.15 fi's
Velocity Head 0.15 ft
Specific Energy 0.24 ft
Froude Number 1.99

Flow Type Supercriticat

9:\..\03 access road\as built calcs\as-builts.fm2
08/01/08 01:04:28 PM

© Haestad Methods, Inc.

EarthFax Engineering Inc

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e)

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



C4 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

08/01/08 01:05:23 PM

Worksheet Trapezoida! Channel - 1
Flow Element Trapezoidal Channetl
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.075
Slope 0.630000 fuft
Left Side Slope 2.00 H:V
Right Side Slope 200 H:v
Bottom Width 3.00 ft
Discharge 0.50 cfs
Results
Depth 0.06 ft
Flow Area 0.2 ft*
Wetted Perimeter 3.29 ft
Top Width 3.26 ft
Critical Depth 0.09 ft
Critical Stope 0.187444 f/ft
Velocity 2.46 fs
Velocity Head 0.09 ft
Specific Energy 0.16 ft
Froude Number 1.74
Flow Type Supercritical

g:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer. Tom Suchoski

(203) 755-1666

FlowMaster v6.0 [614e]
Page 1 of 1



CS5 Armored Qutlet
Worksheet for Trapezoidal Channel

Project Description

08/01/08 01:08:30 PM

Project Engineer: Tom Suchoski

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.084
Slope 1.000000 ft/ft
Left Side Slope 2.00 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 0.07 cfs
Resuilts
Depth 0.02 ft
Flow Area 0.1 ft*
Wetted Perimeter 3.08 ft
Top Width 3.07 ft
Critical Depth 0.03 ft
Critical Slope 0.353042 fi/ft
Velocity 1.23 ft/s
Velocity Head 0.02 ft
Specific Energy 0.04 #ft
Froude Number 1.60
Flow Type Supercrilical

9:\...\03 access road\as built calcs\as-builts. fm2 EarthFax Engineering Inc

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614e]
Page 1 of 1



WB6 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

08/01/08 01:08:54 PM

Project Engineer: Tom Suchoski

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.065
Slope 0.420000 fuft
Left Side Siope 200 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 0.46 cfs
Results
Depth 0.06 ft
Flow Area 0.2 ft?
Wetted Perimeter 3.29 ft
Top Width 3.26 ft
Critical Depth 0.09 ft
Criticat Slope 0.143121 fuft
Velocity 2.30 fi/s
Velocity Head 0.08 ft
Specific Energy 0.15 ft
Froude Number 1.63
Flow Type Supercritical

g:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering in¢

© Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

FlowMaster v6.0 {614¢]
Page 1 of 1



WB7 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.071

Slope 0.670000 fuft

Left Side Slope 2.00 H:V
Right Side Slope 200 H:V
Bottorn Width 3.00 ft
Discharge 1.16 cfs
Results

Depth 0.10 ft

Flow Area 0.3 ft2
Wetted Perimeter 3.46 ft

Top Width 3.41 ft
Critical Depth 0.16 ft
Critical Slope 0.143194 f/ft
Velocity 3.55 ft/s
Velocity Head 0.20 ft
Specific Energy 0.30 ft
Froude Number 2.02

Flow Type Supercritical

g:\...\03 access road\as built calgs\as-builts.fm2
08/01/08 01:10:08 PM

EarthFax Engineering Inc

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e]

© Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 756-1666 Page 1 of 1



WB8 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

08/01/08 01:11;05 PM

Project Engineer; Tom Suchoski

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidat Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.069
Slope 0.590000 fuft
Left Side Slope 200 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 0.27 cfs
Results
Depth 0.04
Flow Area 0.1 f?
Wetted Perimeter 3.20 ft
Top Width 3.17 ft
Critical Depth 0.06 ft
Critical Stope 0.179479 fuft
Velocity 2.00 fi/s
Velocity Head 0.06 ft
Specific Energy 0.11 ft
Froude Number 1.71
Flow Type Supercritical

9:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc

® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowiMaster v6.0 [614e])
Page 1 of 1



C6 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Mannings Coefficient 0.075

Slope 0.570000 fuft

Left Side Slope 200 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 0.19 cfs
Results

Depth 0.04 ft

Flow Area 0.1 ft2
Wetted Perimeter 3.17 ft

Top Width 3.16 ft
Critical Depth 0.05 ft
Critical Slope 0.227940 fuft
Velocity 1.64 ft/s
Velocity Head 0.04 #
Specific Energy 0.08 ft
Froude Number 1.51

Flow Type Supercritical

g:\...\03 access road\as built calcs\as-buiits.fm2

08/01/08 01:12:01 PM

Project Engineer: Tom Suchoski

EarthFax Engineering Inc

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

FlowMaster v6.0 [614e}
Page 1 of 1



WB9 Armored Outlet

. Worksheet for Trapezoidal Channel
Project Description
Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formuta
Solve For Channel Depth
Input Data
Mannings Coefficient 0.046
Slope 0.250000 ft/ft
Left Side Slope 2.00 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 #t
Discharge 0.12 cfs
Resuits
Depth 0.03 ft
Flow Area 0.1 ft2
Wetted Perimeter 312 ft
Top Width 311 ft
Critical Depth 0.04 ft
Critical Slope 0.094400 fyft
Velocity 1.44 fUs
Velocity Head 0.03 ft
Specific Energy 0.06 ft
Froude Number 1.65

. Flow Type Supercritical

Project Engineer. Tom Suchoski

g:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc FlowMaster v6.0 i614fe.1
08/01/08 01:13:09 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 - Page 1 of 1
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WB10 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - 1

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.061

Siope 0.710000 fift

Left Side Slope 200 H:V

Right Side Slope 200 H:V

Bottom Width 3.00 ft

Discharge 0.21 cfs

Resuits

Depth 0.03 ft

Fiow Area 0.1 ft*

Wetted Perimeter 315 fi

Top Width 3.13 ft

Critical Depth 0.05 ft

Critical Siope 0.147685 fy/ft

Velocity 2.08 it/s

Velocity Head 0.07 ft

Specific Energy 0.10 ft

Froude Number 2.04

Flow Type Supercritical

Project Engineer: Tom Suchoski

g:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering in¢ FlowMaster v6.0 [614e]
08/01/08 01:14:13PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



WB11 Armored Outlet
Worksheet for Trapezoidal Channel

. Project Description '

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formuta
Soive For Channe! Depth
Input Data

Mannings Coefficient 0.066

Siope 0.830000 fuft

Left Side Slope ‘ 200 H:V
Right Side Siope 200 H:V
Bottom Wigth 3.00 ft
Discharge 0.44 cfs
Resuits

Depth 0.05 ft

Flow Area 0.2 ft2
Wetted Perimeter 3.23 ft

Top Width 3.21 ft
Critical Depth 0.09 ft
Critical Slope 0.148865 fuft
Velocity 2.76 fis
Velocity Head 0.12 ft
Specific Energy : 0.17 #
Froude Number 2.18

. Flow Type Supercriticat

. Project Engineer: Tom Suchoski
g:\...\03 access road\as built calcs\as-builts.fm?2 EarthFax Engineering Inc FlowMaster ;&0 (614:13
08/01/08 01.14:57 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA (203) 756-1666 age 1 of




WB12 Armored Qutlet

Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - 1
Flow Element Trapezoidal Channel
Method Manning's Formuia
Solve For Channel Depth
Input Data

Mannings Coefficient 0.070

Slope 0.830000 ft/ft

Left Side Slope 200 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 0.38 cfs
Results

Depth 0.06 ft

Fiow Area 0.2 fi2
Wetted Perimeter 3.22 ft

Top Width 3.20 ft
Critical Depth 0.08 f
Critical Slope 0.172397 fuft
Velocity 2.52 s
Velocity Head 0.10 #
Specific Energy 0.15 ft
Froude Number 2.04

Flow Type Supercritical

9:\..\03 access road\as built calcs\as-builts. fm2

08/01/08 01:15:50 PM

© Haestad Methods, Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 08708 USA

Project Engineer: Tom Suchoski

(203) 755-1666

FiowMaster v6.0 [614e]
Page 1 of 1



WB13 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - 1

Flow Element Trapezoldal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.062

Slope 0.710000 fu/ft

Left Side Siope 2.00 H:V

Right Side Slope 200 H:Vv

Bottom Width 3.00 ft

Discharge 0.55 cfs

Resuits

Depth 0.06 ft

Flow Area 0.2 ft*

Wetted Perimeter 3.26 ft

Top Width 324 #

Critical Depth 0.10 ft

Critical Slope 0.125731 fuft

Velocity 2.98 f/s

Velocity Head 0.14 ft

Specific Energy 0.20 ft

Froude Number 2.20

Flow.Type Supercritical

Project Engineer: Tom Suchoski

g:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering inc FlowMaster v6.0 [614e]
08/01/08 01:16:34 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1666 Page 1 of 1
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Hydrologic Soil Group-Carbon Area, Utah, Parts of Carbon and Emery
Counlies

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Carbon Area, Utah, Parts of Carbon and Emery Counties

Map unit symbol Map unit name Rating

Acres in AOI

Percent of AO!

7 EBeje-Trag complex
‘21

roydon loam, 8 to 30
percent slopes

idfork family-

‘ i Comodore complex
75 \Perma family, 15 to 40
; i percent slopes

62

f84 ?Podo-RocR oulcrop

; complex

.88 ' Rabbitex family-Datino
‘ variant complex

‘96 : Rock oulcrop-
: Rubbleland-
Travessitia complex

ottulee family-Trag

ig7
complex

Sencherl loam, 3 to 15

:100
percent slopes

{Senchert loam, 301050 (C
¢ percent slopes

?Totats for Area of Interest (AOI)

287.3

18.7%
10.5%

T 124%)

3%,

a3%

6%

100.0% |

USDA  Natural Resources
Conservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey

Page 3of 4



. UsDA
o

Hydrologic Soil Group—~Carbon Area, Utah, Parts of Carbon and Emery

Counties

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (fow runoff potential) when thoroughty
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These sails have a very slow rate of water fransmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first k?tter i§
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff; None Specified
Tie-break Rule: Lower

Natural Resources ) Web Soil Survey 2.0
Conservation Service . ' National Cooperative Soil Survey

7/21/2008
Page 4 of 4




UDOT Manual of Instruction — Roadway Drainage (Customary Units), Hydrology

TABLE 7-14 — Other Agricultural Lands'

Curve Numbers for
Cover Description Hydrologic Hydrologic Soil Group
ition
Cover Type Condt A 8 c b
Poor 68 | 79 | 86 89
Pasture, grassland, or range — continuous forage Fair 49 69 79 84
for graving ? 2 | 80
Good 38 | 61 7
Meadow — continuous grass — protected from 30 58 71 78
grazing and generally mowed for hay
Poor 48 | 67 | 77 | 83
Brush — brushgweed-grass mixture with brush the Fair 35 56 70 77
major element Good 300 48 65 73
Poor 57 73 82 86
Woods ~ grass combination (orchard or tree Fair 43 65 76 82
farm) ° 72 | 79
Good 32 | s8
Poor 45 | 66 | 77 | 83
Woods® Fair 36 60 73 79
Good 30° 55 70 77
Farmsteads — buildings, land, driveways and m 59 74 82 86

surrounding lots

' Average runoff condition and la=0.28,

2 Poor: <50% ground cover or heavily grazed with ho mulich
Fair.  50% to 75% ground cover and not heavily grazed
Good: > 75% ground cover and lightly or only occasionally grazed

* Poor: <50% ground cover
Fair:  50% to 75% ground cover
Good: > 75% ground cover

“ Actual Curve Number is less than 30; use CN = 30 for runoff computations.

®  CNs shown were computed for areas with 50% grass (pasture) cover. Other combinations of
conditions may be computed from CNs for woods and pasture.

®  Poor: Forest litter, smali trees and brush are destroyed by heavy grazing or regular burning.
Fair: Woods grazed but not burned, and some forest litter covers the soil.
Good: Woods protected from grazing; litter and brush adequately cover soll.




,Precipitation Frequency Data Server

POINT PRECIPITATION
FREQUENCY ESTIMATES
FROMNOAAATLAS 14

Utah 39.68173 N 110.48129'W 7946 fec

from "Precymtauon-Frequeney Atlas ol the United States” NOAA Atlas
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Confidence Limits -

~* Upper bound of the 90% confidence interval
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~Other Maps/Photographs -

View USGS digital orthophoto quadiangle (I)OQ) covering thrs locatson ﬁom
may also be available ‘
from this site, A DOQ is a computer-generated image of an agrial photograph ig- whlch :mage‘ placcment

relief and camera tilts has been removed. 1t combines the i image characteristics ofa photof’raphw it v' B
of amap. Visit the USGS for more information. g

Watershed/Stream Flow Information -
Find the Watershed for this location using the U.S. Environmental Protection Ag

'Cl‘imate Dzit‘a Sources -

}’1 ecipitation fz equency results are based on data /; on.a variely of 4 sources. bul 1e
general information

about observing sites in the area, regardloss of iff Il;cu duta was med i Ihzs st
stations used in this study, :

please refer to our documentation.

[ +-30minutes | or_
obtained directly from NCDC.

Conservation Service (NRCS) SNOTEL (S\Emed\ ‘T ElLemetry stations

Western Regmn'él, Chimate Center's state-specific SNOTEL station maps.

Hydrometearalagical Design Studies Center
DOCANOAANational Weather Serviee
1325 East-West Highway

Silver Spring, MD 20910

(301) 713-1669

Questions? HDSC Questnosizoosga

Iselwrer

: hl_ﬁtp://hdsc.nws;r‘:oa&gosf’f‘cgi—bin,i"hdscibuiidout.perl?typempf&ser »




