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|
TABLE 2-1
Topsoil Volumes*
Well No. Cubic Yards of Material
G-1 415
G-2 3,104
G-3 1,182
G4 1,100
G-5 1,909
G-6 792
G-7 1251
G-8 543
G-9 1,574
G-10 2,344
. G-11 254
G-12 563
G-13 2,162
G-14 1,544
G-15 1,475
G-16 1,092
G-17 797
G-18 2,841
G-19 2,037
G-22 & Access Road 2,103
G-31 4,202
Access Road 11,224

* These total do not include soil salvaged from short roads accessing well sites which is bladed to the side of the
road.
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Figure 5-1 through Figure 5-25 show the layout and approximate size of well pads for G-1 thru G-6.
Figures 5-27 thru 5-29 show the layout and size for well G-7. The figures for wells G-8 thru G-19,
and G-22 (Including access road) are located in Attachment 5-1. Topsoil volume calculations can
be found in Attachment 2-2.

Estimated topsoil salvage from the G-1 well site will average about 7". This site on aridge top has
previously been disturbed for exploration drilling. The site has pockets of fractured sandstone
bedrock at the surface and stony subsoils, which are the limiting factors in the quantity of
salvageable topsoil. The average topsoil depth at well site G-2 is 30". The average topsoil thickness
for well site G-3is 10". However, enough soil will be stripped to allow 12" of soil to be placed during
reclamation. Thus some subsoils will be stripped with the topsoil to generate the required volume.
The estimated topsoil salvage from well site G-4 area will be 28" except on the area of the exiting
road(s). The average salvageable topsoil at well site G-5is 22". Well site G-6 will be established
on a pre-existing drill pad, with a portion of the new pad extending onto undisturbed area. Topsoil
on the pre-existing drill pad ranges from 0 to 30 inches, on the north edge in from 20 to 28 inches
and on the cut slope on the south edge from 6 to 30 inches. The slope will be restored to original
contour with the application of topsaoil, the entire site will receive atleast 12 inches of topsoil. Twelve
inches was used to calculate the volume of topsoil to be salvaged and to determine the size of the
topsoil pile for drill site G-6. Degas well G-7 will be developed on a site with soils consistent with
G-3. There s a pre-existing road to well G-3 that continues on to the G-7 proposed site. There are
signs of previous vehicle disturbance at the site, however the majority of the site is undisturbed.
Topsoil available for salvage has been estimated to be 10 to 12 inches. Available topsoil will be
salvaged and if necessary some subsoils will be stripped with the topsoil to generate the required
volume to place a minimum of 12 inches during site reclamation. Available topsoil at each site will
be salvaged, stockpiled and redistributed.

Twelve inches of soil will be salvaged at well site s G-9. Well site G-9 has no topsoil over
approximately half of the site, thus requiring the salvage of subsoil to generate the foot of soil
proposed for reclamation. Suitable soil for salvage at site G-10 is approximately 15 inches with
some areas having 24 inches of soil. Where available soil will be salvaged to a minimum of 15
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inches and approximately 18 inches will be available to cover the G-10 disturbed area at the time
of reclamation. G-8 was not constructed, however the available topsoil at site was estimated at
about six inches.

The majority of the area at well site G-11 has been disturbed by road construction and the major part
of the undisturbed portion has shallow eroded soils, except for a small area on the west side of the
site. The shallow eroded soils are approximately 5 inches deep and the soils in the small area are
between 10 and 16 inches deep. Approximately fifty percent of the G-12 well site is a road with no
topsoil or vegetation. Between 12 and 30 inches of soil is suitable for salvage from the other fifty
percent of the pad area for site G-12.Twelve inches will be returned to the reclamation slope at G-11
and between 12 and 15 inches at G-12. Large boulders are suspected to be present at the G-12
site.

At well site G-13, parent materials for soil formation are primarily colluvial deposits derived from
sandstone and shale. The surface ranges from relatively smooth and non-stoney to very stoney.
Suitable soil for salvage ranges from about 8 to 28 inches, limitation are due to high rock fragment
content and low organic matter. Portions along the southeast edge are too stony for soil salvage.
Well site G-14 (DUG205), is relatively uniform with soils of and similar to the Midfork family. Topsoil
thickness range from 12 to 24 inches, with the typical depth being 15 to18 inches. The G-14 well
site has been disturbed by logging. Between 14 and 16 inches of topsoil will be placed at well sites
G-13 and G-14 during reclamation.

The road to G-13 and G-14 are existing roads, however, the soil will be bladed to the side of the road
at site G-14 and replaced during reclamation.

Well site G-15 is about 50 percent disturbed by a road, slope cut and fill. The undisturbed portion
of the site is a slope with a southeast aspect (35 to 45 percent gradient). The topsoil on this slope
is typically 13 to 20 inches thick, with a loam texture. Approximately 14 inches of topsoil will be
replaced during reclamation.
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Well site G-16 was previously the site of an exploration hole, having been disturbed and reclaimed.
Approximately, 14 inches of soil will be salvaged as topsoil and replaced during reclamation. The
topsoil on the access road will be bladed to one side of the road and replaced during reclamation.

At well site G-17 approximately one-third of the site is an existing road. Sufficient topsoil will be

salvaged to replace 12 inches over the area of disturbance during reclamation.

The entire area of well site G-19 was previously disturbed by logging activities with two roads
crossing through the area. During the soil survey it was determined that the topsoil was 8 inches
in depth. Approximately 12 inches of topsoil and subsoil will be salvaged for replacement during
reclamation. Although, two soil pits were samples only SP-2 is representative of the site. SP-1is
not within the G-19 site’s disturbed area.

The report for sampling completed May 1 and 5, 2007 summarizes the methodology and results of
the soil survey conducted by Clement Drilling & Geophysical, Inc. for the proposed access road and
G-18 and G-31 wells (Attachment 2-1, May 22, 2007).

The proposed road (AMV) and drill pads for wells G-31 and G-18 were evaluated using the
United States Department of Agriculture (USDA), Natural Resources Conservation Services
(NRCS) WEB Soil Survey (WSS) utility. NRCS Order |l descriptions for the soil series that occur
inthe study area are presented in Appendix A of the May 22, 2007 report located in Attachment 2-1.

Soil test pits were excavated at the two proposed well locations. The soil test pit at well G-31 was
excavated by hand on May 1, 2007. The soil test pit for well G-18 was excavated by hand on May
5, 2007. Soil test pits were also excavated in areas representative of each of the three soil map
units that occur in the vicinity of the proposed road and vent wells. The three test pits were
excavated by hand on May 5, 2007. The coordinates of each test pit collected usinga GPS receiver
are presented in the test pit logs. The test pit logs are presented in Appendix B and photographs
of the excavations in Appendix C. The soils observed in the test pits appear to generally correlate
tothe NRCS Order Il Map Units. Soil samples were collected from each test pit from each horizon,

where possible, for laboratory analysis. The analyses will be incorporated into Attachment 2-1. Two
additional soils samples were taken along the road corridor, these samples were labeled AMV SP-1
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and AMV SP-2. These samples were dug by hand with a shovel and pick. The lab analysis of these
samples is included in Attachment 2-1.

Perthe review of aerial photography taken of the area in November 2006, there does not appear to
be rock outcrops along the path of the AMV access road. When Mr. Clements walked the road area
in conjunction with the soil survey, he identified no concerns with the soil map units designated on
Plate 1 included in Attachment 2-1.

During the construction of the AMV road large boulders were encountered, collected and used to
construct and stabilize the road between WB2 and WB3 (refer to Plate 3 in Attachment 5-4). By
salvaging and using the encountered boulders the operator was able to prevent the road from going
thorough adrainage The topsoil available for salvage was reduced due to the large boulders. During
reclamation activities the boulders will be returned to the slope surface and placed to resemble the
surrounding topography.

The soils report for G-22 including the access was prepared by Ryan Sweetwood (Attachment 2-1).
The soil text pits for well site G-22 and access road (SP10 thru SP13) provided two soil series, soil
pits SP-11 and SP-12 closely matched the soil series designated in the NRCS, Web Soil Survey.
SP-10 has a profiles not characteristic of Rottulee Series, the physical and chemical properties
match more closely to the Stubbs Series.

223 Soil Characterization

The topsoil evaluation described in this chapter was performed by Daniel M. Larsen, Professional
Soil Scientist and Dean Stacy, NRCS Range Management Specialist in accordance with the
standards of the National Cooperative Soil Survey. The topsoil evaluation for Wells G-18, G-19, G-
31 and the Access Road were performed by Craig Clement, P.G. and Dean Stacy, NRCS
Management Specialistin accordance with the standards of the National Cooperative Soil Survey
and using the USDA/NRCS WEB Soil Survey utility.

The topsoil evaluation for well G-22 and access road was performed by Ryan Sweetwood, his
resume is included in the report for the G-22 well and access road in Attachment 2-1.
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224 Substitute Topsoil

Dugout Canyon does not plan to use substitute topsoil as growth media except as described in
Section 222.400.

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, G-22, and G-31 was approximately 430
CY. Aportable 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 ora 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- 191 CY, G-6-156 CY, G-7-107 CY, G-8- 143 CY, G-9-182CY, G-10-
137CY,G-11-185CY, G-12-260CY, G-13-142CY, G-14A-123CY, G-15- 101 CY, G-16 - 98
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CY, G-18 -39 CY excludes topsoil pile, G-19-48 CY, G-22 and Access Road - 140 CY, G-31 - 62
CY excludes topsoil pile, Topsoil Stockpiles T-2 thru T10 - 300 CY and Access Road - 248 CY.

Atthe G-19drill pad there is a variance between the disturbed area acreage and the acreage where
topsoil will be salvaged. Portions of the site have no topsoil, due to previous disturbance by logging,
these areas include roads, a gully and skid trails. In addition there is a perimeter buffer area that
will not be disturbed and thus will not have topsoil removed from the area unless it becomes
necessary due to unforseen issues during construction, such as buried outcrops, large boulders,
tree root systems, etc. An area within the northeastern portion of the disturbed area has two road
forks extending from the end of the existing road, these two forks have no topsoil on them and the
area between them will not be disturbed and therefore will not have topsoil salvaged. A sketch of
these areas is located in Attachment 2-1.

There is a difference between the topsoil volumes totals and the estimated inches to be salvaged
on pads G-18, G-31 and the AMV road. The topsoil volume totals assume that the entire disturbed
area will be stripped of 12 inches of topsoil/growth medium. Any areas within the disturbed area
boundary which can remain undisturbed will remain undisturbed. In addition, the soils to be
salvaged are assumed to be the same depth as the test pit or 12 inches. The available soil for
salvage is likely to vary throughout the areas to be salvaged. A commitment is made to salvage
available topsoil or 12 inches of growth medium. Sketches of the well pads are included in
Attachment 2-1.

The topsoil for the G-22 pad and access road will be stored on the permitted pad of either G-16 or
G-17. The determination will need to be made at the time of removal and dependent upon the
access to G-17, considering weather conditions. If the topsoil can be removed prior to winter snows
it will be stored on G-17, if there is snow and access to G-17 is restricted, the topsoil will be stored
ondrillpad G-16. There will be no new disturbance in the G-17 pad area, the soils will be stored on
a wide turnout on an existing road in an area immediately adjacent to an existing soil stockpile
placed on the turnout by the landowner. The topsoil pile will be bermed and protected as are the
other stockpiles associated with degas holes and roads.
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231.200 Suitability of Topsoil Substitutes/Supplements

See Section 224.

231.300 Testing of Topsoil Handling and Reclamation Procedures
Regarding Revegetation

Dugout will exercise care to guard against erosion during and after application of topsoil and will
employ the necessary measures to ensure the stability on graded slopes. Erosion control

measures willinclude silt fences, berms, seeding, straw bales, soil roughening, and mulching of the
soils.

Topsoil will be redistributed and the original soil surface beneath the topsoil stockpile will be

roughened as presented in Section 242.100 and seeded with the seed mix described in Chapter 3,
Section 352.

Methods used to evaluate success of revegetation and stabilization are discussed in Chapter 3,
Section 356.

231.400 Construction, Modification, Use, and Maintenance of Topsoil

Storage Pile

Topsoil removed from the drill pad sites will be stockpiled on the site, except at well site G-14 where
it will be stockpiled approximately 1/10 mile away. The estimated volumes of topsoil stockpile for
each site are shown in Table 2-1. The stockpiles will be sized as shown in Table 2-2.

The slopes of the stockpile will be 1H:1V or approximately 45° during the construction phase. Soils
inthese areas generally have an angle of repose greater than 50 degrees, making a stockpile with
1:1 slopes feasible. The steeper slope also help minimize the area to be disturbed. When space
is available topsoil will be stockpiled with slopes of 2H:1V.
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232 Topsoil and Subsoil Removal

232.100 Topsoil Removal and Segregation

All topsoil will be removed as a single layer with no segregation. Topsoil will be removed using a
dozer and/or loader. Refer to Section 231.100 for additional details.

232.200 Poor Topsoil

No poor soils exist at the well sites see Attachment 2-1.

232.300 Thin Topsoil

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.

232.500 Subsoil Segregation

The B and C soil horizons will not be removed. Any small quantity of subsoil removed with the
topsoil will not be segregated.



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amendment

December 29, 2008

TABLE 2-2
Topsoil Stockpile Dimensions*

Well No. Length (ft) Width (ft) Height (ft)
G-1 55 35 16
G-2 156 50 20
G-3 70 60 17
G-4 110 35 17
G-5 90 65 21
G-6 105 30 13
G-7 80 70 6 to12
G-8 168 60 6
G-9 160 90 30

G-10 170 80 65
G-11 40 50 12
G-12 60 80 18
G-13 120 100 17
G-14A 120 60 11




Canyon Fuel Company, LLC Methane Degassification Amendment
Dugout Canyon Mine December 29, 2008

TABLE 2-2 (Continued)

Topsoil Stockpile Dimensions*

Well No. Description | Length (ft) Width (ft) Height (ft)
G-15 Pad 90 90 19
G-16 Pad 100 80 12
G-17 Pad 85 55 10
G-18 T-10 118 80 20
G-19 Lower Road 235 8 S

Pad 140 52 35

G-22 and Pad & road 100 80 15

Access Road
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
T-7 110 150 21

* 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 topsoil thickness will be much less than the estimated height of the stockpile.

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

Topsoil removal will take place after all vegetation that could interfere with salvaging the topsoil has
been grubbed.

232.700 Topsoil and Subsoil Removal Under Adverse Conditions
The topsoil will be removed first and stockpiled and the remaining soil horizons will be left in place,
except where natural conditions render removal operations hazardous or detrimental to soils outside
the disturbed area then topsoil will not be removed.
Conventional Machines - In locations where steep grades, adverse terrains, severe rockiness,
limited depth of soils, or other adverse conditions exist that render soil removal activities using
conventional machines hazardous, soils will not be salvaged and stockpiled. Such conditions are
not likely to occur in these areas.
Substitute Topsoil - Importing of substitute topsoil is not anticipated (Section 224).

233 Topsoil Substitutes and Supplements

233.100 Overburden Materials Supplementing and/or Replacing Topsoil

No overburden material will be used.

233.200 Suitability of Topsoil Substitutes and Supplements

No substitute topsoil is planned.
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233.300 Physical and Chemical Analysis

See Section 243.

233.400 Testing of Substitute Topsoil

No substitute topsoil is planned.

234 Topsoil Storage

234.100 Topsoil Stockpiling

Topsoil will be stockpiled for later use in reclamation operations. The topsoil will be stored and
treated as outlined in Section 234 of this amendment. Refer to Sections 231 through 234 of the
M&RP for additional information pertaining to the topsoil at the Pace Canyon Fan site.

234.200 Topsoil Stockpile

Stable Stockpile Site - Stockpiled material will be placed on a stable site.

Protection from Contaminants and Compaction - To protect the topsoil from contaminants and
unnecessary compaction that could interfere with vegetation, the stockpile will be isolated from the
main surface area by a berm and/or silt fence. A sign designating “topsoil” will be installed on the
stockpile.

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
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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.

Atwell 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 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 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.

To minimize the area of disturbance for well pad G-22 the topsoil for the pad and access road will
stored as described in Section 231.100.

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 and an as-built road profile
were provided following completion of the AMV road construction. The AMV as-built road cross
sections are provided on Plates 2 and 3 in Attachment 5-4.

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, G-22 (including access
road) 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.

Final reclamation will occur at all well sites after venting of the methane gas is complete, venting
equipment has been removed and the well has been plugged. Well plugging will be delayed at well
sites G-2, G-5and G-7, to allow additional time for venting of the gob behind the sealed panels and
to provide surface access to the mine. The surface at well sites G-2 and G-5 will be reclaimed in
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ATTACHMENT 24
RECLAMATION INFORMATION
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ATTACHMENT 5-4

Degas Wells Access Road
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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 ) Potential Max. Runoff
Stockpile] Area Avrf: e(‘:cl::) P;fc(lill)l')' N ?WFCN) Retention - § R;n?iff) Volume - V
(sq. ft.) umoer (in)) (3)
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
/safut_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 fc}r 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




Stbckpile Runoff Containment Volume Calculations

Impounding Contain Vol
Bottom | Top Width |Min Depth| Length of | Cntnmt Vol. |> Runoff
Stockpile] Width (ff) (ft) (f) 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 9,851{Yes
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 QOutlet Protection

Rip Raj Length of Slope . , Peak Steady State

Wgtt;r Bar/ Ox:xtletp Protgtcl:ed Bel:w Slope at Water| Manning's D;:;inFElvent Culvert/Water | Flow Velocity in

gu:le? Protection | Culvert Outlet gart/l fug;“ R°“fh)“°ss © fs)"w Bar Flow Rip Rap

® | Dy(in) ®) utlet (fVR) n Velocity (fps) | Structure (fps)
Cl 40 25 0.10 0.057 5.20 18.3 3.7
2 36 20 0.20 0.062 1.93 13.6 32
C3 36 25 0.20 0.062 4.82 17.9 43
WB1 18 16 0.67 0.068 0.51 23 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
cs 48 15 1.00 0.084 0.07 23 1.2
WB6 22 16 0.42 0.065 0.46 1.9 23
WB7 24 16 0.67 0.071 1.16 24 3.6
wB8 24 24 0.59 0.069 0.27 1.6 2.0
C6 40 20 0.57 0.075 0.19 14 1.6
wB9 4 15 0.25 0.046 0.12 1.3 14
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 22 2.5
WB13 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 outlet 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 (se¢ 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(Dsy X S)*'*°, where Dy, is the median rip rap diameter in inches and S is the channel slope
(Abt et al, 1987).
Peak culvert/water bar flows and velocities were calculated for the 10-year, 24-hour event for culverts that drain into cphemeral drainages
(C1 - C3, and Cs), 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 calculated to show that the rip rap
protection will sufficiently reduce flow velocities so that the design discharge is non-erosive. 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 Flowmaste'r
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 C5

(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. $, Chatt 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 results 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

Prepared by {enter your company name here}

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

Type Il 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"

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

Subcatchment 22S: WSWBS
Flow Length=703"

Subcatchment 23S: 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"1" 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=1.9min 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=0.5880"" 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=173.42cfs 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=0.026 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' $=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 26R: 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. [=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' $=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 = 005cfs@ 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 Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN Description

* 7128 74

7,128 Pervious Area

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

1.3 193 0.6290 2.51 Lag/CN Method,
Summary for Subcatchment 25: WSC1

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

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

Area (sf) CN  Description

* 228916 74

228,916 Pervious Area

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

4.4 783 0.5100 2.99 L.ag/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 [l 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) (f/ft)  (ft/sec) (cfs)
2.7 475 0.5940 2.92 Lag/CN Method,
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Summary for Subcatchment 4S: WSC3

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

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

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

Te Length Slépe Velocity Capacity Description
(min) (feet)  (fuft) (f/sec) (cfs)
2.2 398 0.6790 3.01 Lag/CN Method,

Summary for Subcatchment 5S;: WSWB1

Runoff = 0.11cfs@ 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= 0.08 hrs
Type |l 24-hr 6.00 hrs Rainfall=1.38"

A\ Area (sf) CN Description
y/ * 18,370 74
18,370 Pervious Area

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

Summary for Subcatchment 8S: WSWB4

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

Runoff by 8CS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type |l 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/ft) (ft/sec) (cfs)
5.7 1,103 0.5220 3.23 Lag/CN Method,
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Summary for Subcatchment 228: 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= 0.03 hrs
Type Il 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN_ Description

* 213234 74

213,234 Pervious Area

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

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

Runoff =  061cfs@ 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= 0.03 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) (fuit)  (ft/sec) (cfs)

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

Runoff = 0.03cfs@ 7.41hrs, 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

* 57.396 74
57,396 Pervious Area

Tc Length  Slope Velocity Capacity Description
(min) __ (feet) (fft)  (ft/sec) (cfs)
266.8 57,396 0.1320 3.59 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 = 0.56cfs@ 3.08 hrs, Volume= 0.028 af
Qutflow = 0.56cfs@ 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=60.0' 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% 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¢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', Outlet Invert= 7,757.50'

Summary for Reach 20R; WB1

Inflow Area = 3.354 ac, 0.00% Impervious, Inflow Depth= 0.11"
Iinflow = 061cfs @ 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 = 055cfs @ 3.07 hrs, Volume= 0.031 af )
Qutflow = = 051cfs@ 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 c¢f @ 3.09 hrs, Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 0.67', Capacity at Bank-Full= 2.38 ¢fs

0.00' x 0.67' 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 = 168cfs@ 3.03 hrs, Volume= 0.070 af '
Outflow = 143cfs@ 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 1"

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 = 056¢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' Siope=0.1375""

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

Summary for Reach 29R: Ditch to C1

Inflow Area = 9.787 ac, 0.00% Impervious, Inflow Depth= 0.11"
Inflow = 1.69cfs @ 3.05hrs, Volume= 0.089 af )
Outflow = 1.47cts @ 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 0.67' 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 = 0.05cfs@ 3.00 hrs, Volume= 0.001 af )
Outflow = 004cfs@ 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 ofs

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 (68,88,228,238,245,308)
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 cfs 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 cfs 0.027 af

Subcatchment 225: WSWBS5 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"1 Tc=3.1 min CN=74 Runoff=0.12 cfs 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 1=20.0' $=0.1000"1" 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
: n=0.040 L=165.0' 8=0.1515" 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"1" Capacity=2.18 cfs Outflow=0.05 cfs 0.002 af

Reach 29R: WB4 Avg. Depth=0.14' Max Vel=1.81 fps Inflow=0.43 cfs 0.027 af
n=0.040 L=20.0' $=0.0500'/ Capacity=30.18 cfs Outflow=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=3.93 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 C§ 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=365.0' $=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 L=435.0' $=0.1057 7 Capacity=8.75cfs 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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Runoff =

Summary for Subcatchment 6S: WSWB2

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 Rainfali=1.38"

Area (sf) CN__ Description

* 8566 74
8,566 Pervious Area
Tc Length Slope Velocity Capacity Description

(min) _ (feet)

(f/ft)  (ft/sec) (cfs)

1.6 280 0.7160 2.88 Lag/CN Method,

Runoff =

Summary for Subcatchment 8S: WSWB4

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)

(f/ft)  (ft/sec) (cfs)

5.7 1,103 0.5220 3.23 Lag/CN Method,

Runoff =

Summary for Subcatchment 22S: WSWB5

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

Runoff by SCS TR-20 method, UH=S8CS, 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

* 213234 74
213,234 Pervious Area
Tc Length  Slope Velocity Capacity Description

(min)  (feet)

(fUft)  (f/sec) (cfs)

3.7 703 0.5880 3.14 L.ag/CN Method,
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Summary for Subcatchment 23S: WSC4

Runoff = 066cfs@ 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/f)  (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 Il 24-hr 6.00 hrs Rainfall=1.38"

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

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

Summary for Subcatchment 30S: WSWB3

Runoff = 0.12cfs@ 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
* 20,955 74
20,955 Pervious Area

Tc Length Slope Velocity Capacity Description
__(min) _ (feet) (ft/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 = 005cfs @ 3.04 hrs, Volumes= 0.002 af .
Outflow = 0.04cfs@ 3.068 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-Fuli= 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'

t
Summary for Reach 25R: WB3
Inflow Area = *  0.481ac, 0.00% Impervious, Inflow Depth= 0.11"
inflow = 010cfs @ 3.07 hrs, Volume= 0.004 af )
Outflow = 0.10¢cfs @ 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= 8.50"

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 010cfs@ 3.07 hrs, Volume= 0.004 af, Atten= 14%, Lag= 2.3 min

1

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

Peak Storage= 7 cf @ 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= 7,896.00', 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, Volumes= 0.002 af .
Qutflow = 005cfs @ 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 cf @ 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", Outlet 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 = 043cfs@ 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 cf @ 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'

Summary for Reach 30R: WB5

Inflow Area = 4.895 ac, 0.00% Impervious, Inflow Depth= 0.11"

inflow = 0.83cfs@ 3.10 hrs, Volume= 0.045 af )
Qutflow = 0.82cfs@ 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 6.0/ Top Width= 10.00'
Length= 20.0' Slope= 0.0500 '/

Inlet Invert=7,972.00', Outlet 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 cf @ 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: = 003cfs@ 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 cf @ 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 = 1.318ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 003cfs @ 7.41 hrs, Volume= 0.012 af .
Outflow = 0.03cfs @ 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 cf @ 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, Qutlet Invert= 8,032.00'

Summary for Reach 42R: Ditch to C4

Inflow Area = 3214 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 066cfs @ 3.05 hrs, Volume= 0.029 af .
Outflow = 0.50cfs @ 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= 365.0' 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 cfs

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 = 2.932 ac, 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 ¢f @ 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 (258,265,275,285,415,425,435,44S,458)
14.578 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 258: WSWB6
Flow Length=777'

Subcatchment 26S: WSWB7
Flow Length=548'

Subcatchment 27S; WSWBS
Flow Length=416'

Subcatchment 28S; WSWB9
Flow Length=560'

Subcatchment 41S: WSWB10
Flow Length=506'

Subcatchment 42S: WSWB11
Flow Length=701'

Subcatchment 43S: WSWB12
Flow Length=499'

Subcatchment 44S: WSWB13
Flow Length=127'

Subcatchment 45S: WSC6
v Flow Length=481'

Reach 33R: WB6

Runoff Area=140,195 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.5760 '/ Tc=4.1 min CN=74 Runoff=0.67 cfs 0.029 af

Runoff Area=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 Runoff 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 0.009 af

Runoff Area=52,267 sf 0.00% Impervious RunoffDepth=O.11"
Slope=0.6640 "1 Tc=2.7 min CN=74 Runoff=0.32 ¢fs 0.011 af

Runoff Area=121,347 sf 0.00% Impervious Runoff Depth=0.11"
Siope=0.4320 "/ 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=3.9min CN=74 Runoff=0.48 cfs 0.020 af

Runoff Area=4,727 sf 0.00% Impervious Runoff Depth=0.11"
Slope=0.1400""" 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 cfs 0.011 af

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

n=0.040 L=20.0' S=0.0500 '/ Capacity=30.18 cfs Outflow=0.46 cfs 0.030 af

Reach 34R: WB7
n=0.040

Reach 35R: WBS
n=0.040

Reach 36R: WB9
n=0.040

Reach 37R: Ditch to WB9
n=0.040

Reach 38R: Ditch to WB$
n=0.040

Reach 39R: Ditch to WB7

Avg. Depth=0.24' Max Vel=2.38 fps Inflow=1.16 cfs 0.067 af

L=20.0' S=0.0500'" Capacity=30.18 cfs Outflow=1.16 cfs 0.067 af

Avg. Depth=0.11' Max Vel=1.58 fps Inflow=0.27 cfs 0.016 af

1=20.0' $=0.0500"/" Capacity=30.18 cfs Outflow=0.27 cfs 0.016 af

Avg. Depth=0.07' Max Vel=1.26 fps Inflow=0.12 cfs 0.009 af

L=20.0' S=0.0500"" Capacity=30.18 cfs Outflow=0.12 cfs 0.009 af

Avg. Depth=0.26" Max Vel=1.87 fps Inflow=0.18 cfs 0.009 af

L=420.0' $=0.0619'" Capacity=1.59 cfs Outflow=0.12 cfs 0.009 af

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

L=412.0' $=0.0831'"" Capacity=2.81 cfs Outflow=0.27 cfs 0.016 af

Avg. Depth=0.39' Max Vel=3.37 fps Inflow=1.55 cfs 0.067 af

n=0.040 L=471.0' S=0.0637 '/ Capacity=3.49cfs Outflow=1.16 cfs 0.067 af
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Reach 40R: Ditch to WB6 Avg. Depth=0.27" Max Vel=2.60 fps Inflow=0.89 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=2.21 fps Inflow=0.27 cfs 0.011 af
n=0.040 L=285.0' $=0.0702'1" Capacity=1.69 cfs Outflow=0.20 cfs 0.011 af

Reach 48R: Cé Avg. Depth=0.09' Max Vel=2.98 fps Inflow=0.20 cfs 0.011 af
D=36.0" n=0.026 L=50.0' S=0.1000'" Capacity=109.68 cfs Outflow=0.19cfs 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 Length Siope Velocity Capacity Description
(min) __ (feet) (fuft)  (ft/sec) (cfs)

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

Runoff = 057cfs@ 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 I 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN Description

* 103,030 74

103,030 Pervious Area

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

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

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 Rainfali=1,38"

Area (sf) CN Description
* 24,084 74
24,084 Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet)  (f/ft) (ft/sec) (cfs)
28 416 0.4580 249 Lag/CN Method,
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Summary for Subcatchment 28S: WSWB9

Runoff = 0.18¢cfs @ 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 Il 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) (fUft)  (ft'sec) (cfs)

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

Runoff = 032c¢fs @ 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) (fvi)  (ft/sec) (cfs)

27 506 0.6640 3.12 Lag/CN Method,
Summary for Subcatchment 42S: WSWB11

Runoff = 0.57c¢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) (f/ft)  (ft/sec) (cfs)

4.3 701 0.4320 2.69 Lag/CN Method,



C Y

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

HydroCAD® 8.50 s/n 003900 © 2007 HydroCAD Software Solutions LLC Page 7
Summary for Subcatchment 43S: WSWB12

Runoff = 048cfs @ 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 (1 24-hr 6.00 hrs Rainfall=1.38"

Area (sf) CN  Description

B 96,368 74

96,368 Pervious Area

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

3.9 499 03130 214 Lag/CN Method,
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 Il 24-hr 6.00 hrs Rainfali=1.38" .

Area (sf) CN  Description

* 4727 74

4,727 Pervious Area

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

1.9 127 0.1400 1.09 Lag/CN Method,
Summary for Subcatchment 45S: WSC6

Runoff = 027cfs@ 3.03hrs, 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 Il 24-hr 6,00 hrs Rainfall=1.38"

Area (sf) CN  Description
* 61273 74
51,273 Pervious Area

‘Tc Length Slope Velocity Capacity Description
_(min) _ (feet) (fvfty  (ft/sec) (cfs)
3.3 481 0.4150 2.44 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 = 047c¢fs @ 3.15 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= 5 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 8.0/ Top Width= 10.00'
Length= 20.0' Slope= 0.0500 "'

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

Summary for Reach 34R: WB7

Inflow Area = 7.363ac, 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 cf @ 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 = 1.753 ac, 0.00% Impervious, Inflow Depth= 0.11" _
Inflow = 027cfs @ 3.12hrs, Volume= 0.016 af : .
Outflow = 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-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"

s
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 = 012cfs @ 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, Volumes= 0.009 af )
Outflow = 012cfs@ 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 ¢f @ 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 = 1.753 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 047cfs@ 3.02 hrs, Volume= 0.016 af .
Outflow = 0.27cfs@ 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"7" 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 Areg = 7.363 ac, 0.00% Impervious, Inflow Depth= 0.11"
inflow = 1.55¢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 cf @ 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 0.87' deep channel, n= 0.040

Side Slope Z-value= 1.0 Top Width= 1.84'
Length=471.0' Slope= 0.0637 /"

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 = 0.47cfs@ 3.15hrs, 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. Travel 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', Outlet 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°, Outlet 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 = 0.19c¢fs @ 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 cf @ 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"




JONR , bHR PRETIP EvenT

LQ6/0 VP To wel2 )
Cacs Foa RoAD O Tehes, WB/ 0, wBi, wBi2,wdi3

WEWB11 SWB12

WEWB10
SWB13
A hﬂi\ .
38R 49R
B/O{Ch towsto |39R Ditch/to WB12
Dit¢h to WB11
4R o f?
Ditch fo WB13 A
—
50R
34R
WB12
WB11 33R
\\w\
WB13

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

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




10-6 WB10 - WB13

Prepared by {enter your company name here}
HydroCAD® 8.50 s/n 003800 © 2007 HydroCAD Software Solutions LLC

Printed 8/1/2008
Page 2

Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
6.306 74 (415,425,438,448)
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'" 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=4.3min CN=74 Runoff=0.57 cfs 0.025 af

Subcatchment 43S: WSWB12 Runoff Area=96,368 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=499' Slope=0.3130"/ Tc=3.9 min CN=74 Runoff=0.48 cfs 0.020 af

Subcatchment 44S8: 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' S$=0.1000'" 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=0.21 cfs 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' $=0.0667'7 Capacity=1.10cfs Outflow=0.22 cfs 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=172fps Inflow=0.03 cfs 0.001 af
n=0.040 1=127.0' S=0.1575'" Capacity=1.94cfs 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=16.40 cfs Outflow=0.38 cfs 0.020 af

Total Runoff Area = 6.306 ac Runoff Volume = 0.058 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 = 0.32cfs @ 3.02 hrs, Volume= 0.011 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=8CS, 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
* 52,267 74
52,267 Pervious Area

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

Summary for Subcatchment 42S: WSWB11

Runoff = 0.57cfs @ 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) (fUfit)  (f/sec) (cfs)
4.3 701 0.4320 2.69 Lag/CN Method,

Summary for Subcatchment 43S: WSWB12

Runoff = 048cfs@ 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 Veloc'ity Capacity Description
{min) _ (feet) (fuft)  (ft/sec) (cfs)
3.9 499 0.3130 2.14 Lag/CN Method,
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Summary for Subcatchment 44S; WSWB13

Runoff = 0.03¢fs @ 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 Il 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) (fUit) (f/'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 @ 3.05hrs, Volume= 0.001 af
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 ¢f @ 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"

t
Summary for Reach 34R: WB11
Inflow Area = 2.786 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 044cfs @ 3.12 hrs, Volume= 0.025 af .
Outflow = = 044cfs @ 3.12 hrs, 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'

¥
Summary for Reach 35R: WB10
Inflow Area = 1.200 ac, 0.00% Impervious, Inflow Depth = 0.11"
inflow = 022cfs@ 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 cf @ 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", Outlet Invert= 8,220.00'

t
Summary for Reach 38R: Ditch to WB10

Inflow Area = 1.200 ac, 0.00% Impervious, Inflow Depth = 0.11"

Inflow = 032¢fs@ 3.02 hrs, Volume= 0.011 af )

Outflow = 022c¢cfs@ 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 channel, 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 .
Outflow = 0d4cfs @ 3.12hrs, 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 ¢f @ 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 = 1.03 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-F ull= 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 ¢f @ 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 = 2.212 ac, 0.00% Impervious, Inflow Depth = 0.11"
Inflow = 0.38cfs @ 3.10 hrs, Volume= 0.020 af .
Outflow = 038cfs@ 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'




10-24 Bottom - WB1 Type Il 24-hr Rainfall=2.05"

Prepared by {enter your company name here} ‘ Printed 8/1/2008
HydroCAD® 8.50 s/n 003900 © 2007 HydroCAD Software Solutions LLC Page 3

Summary for Reach 17R: C2

Inflow Area = 3.029.ac, 0.00% Impervious, Inflow Depth > 0.37"
Inflow = 1.94cfs @ 11.98 hrs, Volume= 0.094 af )
Outflow = 193cfs @ 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% impervious, Inflow Depth> 0.37"
Inflow = 5.23cfs @ 11.98 hrs, Volume= 0.298 af )
Outflow = 520cfs @ 11.99 hrs, Volumes= 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 ¢f @ 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 "'
Intet Invert= 7,708.00", Outlet Invert= 7,703.00'

/0\{’, 2hr e s igua event




10 24 Bottom - WB1

Prepared by {enter your company name here}
ijdroCAD® 8. 50 $/n 003900 © 2007 HydroCAD Soﬂware Solutions.

Summary for Reach 19R

I low Area = 7. 656 ac, .

AO 00% lmpervxous flnflow Dept
11, 97 hrs,_Volums e

ul ho S'pan' 0. 00—
iax. ’Velocﬂy-vTG 74. fps Mun Travel Time= 0.1 min -
' g;_Ve!ocnty 3.92 fps Avg Travel Tlme— 02 mm

" Peak Storage= 23 cf @ 1. 97 hrs Average Depth at Peak tor
Bank«Full Depth 3.004 Capacxty at Bank~Fuﬂ-— 173. 42 cfs

:, 36. O Diameter Pipe, n=-0. 025 Corrugated metal
Length* 50.0' Slope=0.2500"1"
nlet’ invert* 7,770. 00' Ouﬂet lnvert* 7 757 50‘




10-24 WB2 - C5 | Type Il 24-hr Rainfall=2.05"

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

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 c¢fs

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

/0‘1‘” M L oQ.s.'jo eve
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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 fl/ft
Diameter 36 in
Discharge 6.20 cfs
Results

Depth 0.25 fi
Flow Area 0.3 fi?
Wetted Perimeter 1.76 ft
Top Width 1.66 fi
Critical Depth 0.71 #t
Percent Full 84 %
Critical Slope 0.013376 w/ft
Velocity 18.32 fis
Velocity Head 522 f
Specific Energy 547 f
Froude Number 7.82
Maximum Discharge 388.61 cfs
Discharge Full 361.26 cfs
Slope Full 0.000207 titt
Flow Type Supercritical

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

08/01/08 12:32:18 PM

Project Engineer: Tom Suchoski
FiowMaster v6.0 [614¢)
Page 1 of 1

EarthFax Englneering Inc

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




Culvert C2 Downspout Discharge (10 yr, 24 hr event)
Worksheet for Circular Channel

Project Description

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

Mannings Coefficient 0.024

Slope 1.000000 fft
Diameter 36 in
Discharge 1.93 cfs
Results

Depth 0.16 ft
Flow Area 0.1 ft2
Wetted Perimeter . 1.39 ft
Top Width 134 ft
Critical Depth 043 fi
Percent Fuli 53 %
Critical Slope 0.014426 fut
Velocity 13.56 fi/s
Velocity Head 2.86 ft
Specific Energy 3.02
Froude Number 7.33
Maximum Discharge 38861 cfs
Discharge Full 361.26 cfs
Slope Full 0.000029 fyft
Flow Type Supercritical

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

08/01/08 12:33:18 PM

Project Engineer: Tom Suchoski

EarthFax Engineering inc

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

FlowMaster v6.0 [614¢e]
Page 1 of 1



Culvert C3 Downspout Discharge (10 yr, 24 hr event)
Worksheet for Circular Channel

Project Description

Worksheet C3 Discharge
Flow Element Circutar Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0.024
Slope 1.000000 fuft
Diameter 36 in
Discharge 4.82 cfs
Results
Depth 0.24 ft
Flow Area 0.3 fi2
Wetted Perimeter 173 1
Top Width 1.64 ft
Critical Depth 0.69 ft
Percent Full 8.1 %
Critical Siope 0.013436 fu/ft
Velocity 17.81 fUs
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 fi/tt
Flow Type Supercritical

. Project Engineer: Tom Suchoski
g:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614¢)

Page 1 of 1

08/01/08 12:34:00 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666
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C1 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 0.057

Slope 0.100000 fisft

Left Side Slope i 2.00 H:Vv

Right Side Siope 200 H:Vv

Bottom Width 3.00 it

Discharge 5.20 cfs

Results

Depth 0.37 ft

Flow Area 14 fi2

Wetted Perimeter 468 ft

Top Width 4.50 ft

Critical Depth 0.41

Critical Slope 0.071723 fyit

Velocity 3.70 fUs

Velocity Head 0.21 ft

Specific Energy 0.59 ft

Froude Number 1.17

Flow Type Supercritical

Project Engineer: Tom Suchoski

@:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc FlowMaster v8.0 [614¢e]
08/01/08 12:65:33 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




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

Slope ' 0.200000 fuft

Left Side Slope 200 H:V
Right Side Slope 200 H:v
Bottom Width 3.00 fi
Discharge 1.93 cfs
Results

Depth 0.18 ft

Flow Area 06 fi2
Wetted Perimeter 381 ft

Top Width 373 f
Critical Depth 0.22 ft
Critical Slope 0.099740 fit
Velocity 3.16 fis
Velocity Head 0.16 ft
Specific Energy 0.34 ft
Froude Number 1.38

Flow Type Supercritical

Project Engineer: Tom Suchoski

Q:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering inc FlowMaster ;B.Oe [(131 c:e1]
08/01/08 12:58:23 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 ag




C3 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channef - 1

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data v

Mannings Coefficient . 0.062

Slope 0.200000 fu/ft

Left Side Slope 200 H:V

Right Side Siope 200 H:V

Bottom Width 3.00 ft

Discharge 4.82 cfs

Results

Depth 0.31 ft

Flow Area 1.1 ft2

Wetted Perimeter 438 ft

Top Width 424 ft

Critical Depth 0.39 ft

Critical Slope 0.085856 fi/ft

Velocity 431 fus

Velocity Head 0.29 ft

Specific Energy 0.60 ft

Froude Number 1.48

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 12:69:02 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666 Page 1 of 1



WB1 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - 4
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Inpu'i Data

Mannings Coefficient 0.068

Siope 0.670000 futt

Left Side Slope 200 H:V
Right Side Slope 2.00 H:V
Bottom Width 3.00 ft
Discharge 0.51 cfs
Results

Depth 0.06

Flow Area 0.2 ft2
Wetted Perimeter 327 ft

Top Width 324 1t
Critica! Depth 0.09 fi

Critical Slope 0.163491 fuft
Velocity 2.68 fs
Velocity Head 0.11 ft
Specific Energy 017 #f
Froude Number 1.95
Flow Type Supercritical

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

08/01/08 01:00:33 PM © Haestad Methods,

EarthFax Engineering Inc

Inc. 37 Brookside Road Waterbury, CT 06708 USA {203) 755-1666

Project Engineer: Tom Suchoski
FlowMaster v6.0 {614e]
Page 1 of 1



WB2 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 Dala

Mannings Coefficient 0.075

Slope 0.630000 fuit

Left Side Slope 200 H:v

Right Side Siope 200 H:v

Bottom Width 3.00 fi

Discharge 0.04 cfs

Results

Depth 0.01 ft

Flow Area 4.3e-2 f1?

Wetted Perimeter 3.06 ft

Top Width 3.06 ft

Critical Depth 0.02 ft

Critical Slope 0.317481 fust

Velocity 0.92 fys

Velocity Head 0.01 ft

Specific Energy 0.03 ft

Froude Number 1.36

Flow Type Supercritical

Project Enginger: Tom Suchoski

9:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc FlowMaster v6.0 {614e)
08/01/08 01:01:28 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



WB3 Armored Qutlet
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 0.043

Slope 0.040000 fuft

Left Side Slope 2.00 H:Vv
Right Side Slope 200 H:Vv
Bottom Width 3.00 #t
Discharge 0.10 cfs
Restults

Depth 0.04

Flow Area 0.1 ft2

Wetted Perimeter 3.18 ft

Top Width 3.16 fi

Critical Depth 0.03 ft

Critical Slope 0.085722 fuft
Velocity 0.80 fi/s
Velocity Head 0.01 ft

Specific Energy 0.05 ¢

Froude Number 0.71

‘ Flow Type Subcritical

Project Engineer. Tom Suchoski
FlowMaster v6.0 (614e]

. g:\..\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc
Page 1 of 1

08/01/08 01:02:32 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



WB4 Armored Outlet
Worksheet for Trapezoidal Channel

.‘ Project Description

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

Mannings Coefficient 0.066

Slope 0.560000 f/ft

Left Side Slope 200 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 0.42 cfs
Results

Depth 0.06 ft

Flow Area 0.2 ft*
Wetted Perimeter 3.25 ft

Top Width 3.22 #
Critical Depth 0.08 f
Critical Slope 0.150240 fuft
Velocity 2.40 fi/s
Velocity Head 0.09 ft
Specific Energy 015 f
Froude Number 1.82

. Flow Type Supercritical

. Project Engineer: Tom Suchoski
©:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc FlowMaster ;6.0 [?1(;31]
08/01/08 01:03:32 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666 age




WBS Armored Outlet
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 » 0.072

Slope 0.710000 fuft

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

Depth 0.08 ft

Flow Area 0.3 f2
Wetted Perimeter 3.37 ft

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

. Flow Type Supercritical

‘ Project Engineer: Tom Suchoski
g:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc FlowMaster v6.0 [61«:e1]
08/01/08 01:04:28 PM  ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 o




C4 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 0.630000 fuft

Left Side Siope 2.00 H:V
Right Side Slope 2.00 H:V
Bottom Width 3.00 ft
Discharge 0.50 cfs
Results

Depth 0.06 ft

Flow Area 0.2 fi2
Wetted Perimeter 3.29 ft

Top Width 3.26 ft
Critical Depth 0.09 ft
Critical Siope 0.187444 futt
Velocity 2.46 fi/s
Velocity Head 0.09 ft
Specific Energy 0.16 ft
Froude Number 1.74

. Flow Type Supercritical

. Project Engineer. Tom Suchoski
EarthFax Engineering Inc FlowMaster v6.0 [614¢]

Page 1 of 1

g:\...\03 access road\as built calcs\as-builts.fm2
08/01/08 01:06:23 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666




C5 Armored Outlet
Worksheet for Trapezoidal Channel

. Project Description

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

Mannings Coefficient - 0.084

Siope 1.000000 fi/ft

Left Side Siope 200 H:Vv
Right Side Slope 200 H:Vv
Bottom Width 3.00 &/
Discharge 0.07 cfs
Resuits

Depth 0.02 #

Flow Area 0.1 ft2
Wetted Perimeter 3.08 ft

Top Width 3.07 f
Critical Depth 0.03 ft
Critical Slope 0.353042 it
Velocity 1.23 ft/s
Velocily Head 0.02 ft
Specific Energy 0.04 ft
Froude Number 1.60

. 7 Flow Type Supercritical

. Project Engineer: Tom Suchoski
g:\...\03 access road\as built calcs\as-builts. fm2 EarthFax Engineering Inc FlowMaster ;6.0 [614fe1]
08/01/08 01:06:30 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1666 age 1 0




WB6 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 0.065

Slope 0.420000 futt

Left Side Slope 200 H:V

Right Side Slope 2.00 H:V

Bottom Width 3.00 ft

Discharge 0.46 cfs

Results

Depth 0.06 ft

Flow Area 0.2 f?

Wetted Perimeter 329 ft

Top Width 326 ff

Critical Depth 0.09 fi

Critical Slope 0.143121 fuft

Velocity 2.30 fUs

Velocity Head 0.08 ft

Specific Energy 0.15 fl

Froude Number 1.63

Flow Type Supercritical

T
Project Engineer. Tom Suchoski
9:\...\03 access road\as built cales\as-builts.fm2 EarthFax Engineering Inc FlowMaster v8.0 [614e]

08/01/08 01:08:54 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666 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

Left Side Slope 200 H:V
Right Side Slope 2.00 H:V
Bottom Width 3.00
Discharge 1.18 cfs
Results

Depth 0.10 f

Flow Area 0.3 fi
Wetted Perimeter 3.46 ft

Top Width 341 ft
Critical Depth 0.16 ft
Critical Slope 0.143194 fi/ft
Velocity 3.65 ftfs
Velocity Head 0.20 ft
Specific Energy 0.30 f
Froude Number 2,02

. Flow Type Supercritical

. | Project Engineer: Tom Suchoski
g'\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering inc FlowMaster ;e.o [?1«:91]
08/01/08 01:10:06 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 age 1 o




WB8 Armored Outlet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channet - 1

Flow Element Trapezoidal Channe!

Method ) Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.069

Siope 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 1

Fiow Area 0.1 fit

Wetted Perimeter 3.20 f

Top Width 317 ft

Critical Depth 0.06 ft

Critical Slope 0.179479 it

Velocity 2.00 fi/s

Velocity Head 0.06 ft

Specific Energy 0.11 ft

Froude Number 1.71

Flow Type Supercritical

Project Engineer: Tom Suchoski

9:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614€)
08/01/08 01:11:056 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




C6 Armored Outlet
Worksheet for Trapezoidal Channel

. Project Description

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

Mannings Coefficient : 0.075

Slope : : 0.570000 fuft

Left Side Slope 200 H:V
Right Side Siope 200 H:V
Bottom Width 3.00 &
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 fus
Velocity Head 0.04 ft
Specific Energy 0.08 ft
Froude Number 1.51

‘ Flow Type Supercritical

. Project Engineer: Tom Suchoski
g'\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc FlowMaster v6.0 (1514:3
08/01/08 01:12:01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 o




WB9 Armored Outiet
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 0.046

Slope 0.250000 fuft

Left Side Slope 200 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 0.12 cfs
Results

Depth 0.03 ft

Flow Area 0.1 fi#
Wetted Perimeter 312 f

Top Width 311 &
Critical Depth 0.04 ft
Critical Slope 0.094400 f/fl
Velocity 1.44 fi/s
Velocity Head 0.03 ft
Specific Energy 0.06 ft
Froude Number 1.55

. : Flow Type Supercritical

. Project Engineer: Tom Suchoski
9:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering inc FlowMaster ;6.0 (?1?_1]
08/01/08 01:13:09 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 - age 1 0




WB10 Armored Outlet
Worksheet for Trapezoidal Channel

. Project Description

Worksheet Trapezoidal Channel - 1

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For L Channel Depth

Input Data

Mannings Coefficient 0.061

Siope 0.710000 fU/ft

Left Side Slope 2.00 H:V

Right Side Slope 200 H:V

Bottom Width 3.00 ft

Discharge 0.21 cfs

Results

Depth ) 0.03 ft

Flow Area 0.1 ft?

Welted Perimeter 3.15 fi

Top Width 3.13 ft

Critical Depth ' 0.05 &

Critical Siope 0.147685 fyft

Velocity 2.08 fU/s

Velocity Head 0.07 ft

Specific Energy 0.10 ft

Froude Number 2.04

pa Flow Type Supercritical
Project Engineer: Tom Suchoski

g:\...\03 access road\as built calcs\as-builts.fm2 EarthFax Engineering Inc FlowMaster v8.0 [814e)
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 Trapezoidai Channel
Method Manning's Formula
Solve For Channel Depth
Input Data )
Mannings Coefficient 0.066
Slope 0.830000 /it
Left Side Siope o 200 H:V
Right Side Siope ’ 200 H:V
Bottom Width 3.00 ft
Discharge 0.44 cfs
Results
Depth 0.05 ft
Flow Area ’ 0.2 ft?
Wetted Perimeter 3.23 ft
Top Width 321 ft
Critical Depth 0.09 fi
Critical Slope 0.148865 futt
Velocity 276 fus
Velocity Head 0.12 ft
Specific Energy 017 ft
Froude Number 2.18
Flow Type Supercritical
Project Engineer: Tom Suchoski
. g'\...\03 access road\as built calcs\as-buyilts.fm2 EarthFax Englneering Inc FlowMaster v6.0 [614e}
08/01/08 01:14:57 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




WB12 Armored Outlet

Worksheet for Trapezoidal Channe!

Project Description

Worksheet Trapezoidal Channe! - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.070
Slope 0.830000 f/ft
Left Side Slope 200 H:Vv
Right Side Slope 200 H:Vv
Bottom Width 3.00 ft
Discharge 0.38 cfs
Results
Depth 0.05 ft
Flow Area 0.2 f#2
Wetted Perimeter 3.22 ft
Top Width 3.20 ft
Critical Depth 0.08 f
Critical Slope 0.172397 fukt
Velocity 2.52 fUs
Velocity Head 0.10 fi
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 01:16.50 PM

© Haestad Methods, inc.

EarthFax Engineering In¢

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

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e]
Page 1 of 1



WB13 Armored Outlet
Worksheet for Trapezoidal Channel

‘ Project Description

Trapezoidal Channel - 4

Worksheet

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 200 H:V
Right Side Slope 200 H:V
Bottom Width 3.00 ft
Discharge 0.55 cfs
Results

Depth 0.06 ft
Flow Area 0.2 fi2
Wetted Perimeter 3.26 ft
Top Width 324 #t
Critica! Depth 0.10 ft
Critical Slope 0.125731 fuht
Velocity 2.98 fis
Velocity Head 0.14 ft
Specific Energy 0.20 ft
Froude Number 2.20

Flow Type Supercritical

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

08/01/08 01:16:34 PM

Project Engineer: Tom Suchoski
EarthFax Engineering inc FlowMaster ;6.0 [?1 4'e;]
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1666 age 1 o
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Hydrologfc Soil Group-Carbon Area, Utah,

Counties

Parts of Carbon and Emery

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!

88

£100

£101 -

‘96

‘07

i Croydon loam, 8 to 30
i percent slopes i

{Midfork family- -

: Rabbitex famity-Datino

Rouulee lamuy-Trag

Be)e-Trag complex

Comodore complex

erma lannly, 1510 40
percenl slopes

Podo-RocR oulcrop
complex

vanant complex

Rubbleland-
Travessulla complex

complex

Senchert loam, 30 to 50 C
percenl slopes

Yotals for Area of Interest (AOI)

;::Rock outcrop~ D

jSencherl loam 3(0 15 C
i percent stopes i

15386

60.3:

- .

18.7%
10.5% |

12 4%
%
s

C76%

T 17.9%

“229%

" 39%

17“/

[y ...x

100.0% |

Sl)ié Natural Resources
Conservatlon Service

National Cooperative Soit Survey

Web Soil Survey 2.0

7/24/2008
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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 thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water fransmission.

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, sails that have a claypan or clay layer
at or near the surface, and soils that are shallow over neatly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first Ic_etter 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

USDA  Natural Resources Web Soil Survey 2.0
. i Conservation Service : C National Cooperative Soil Survey

7/21/2008
Page 4 of 4




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

TABLE 7-14— Other Agricultural Lands'

Curve Numbers for
Cover Description Hydrologic Hydrologic 8ol Group
’ ition
Cover Type Conditio A B c D
, Poor 68 | 79 | 86 | 89
Pasture, grassland, or fange — continuous forage Fair 49 69 79 84
for graving 2 80
. Good 3 | 61 | 74
Meadow — continuous grass — protected from 3 | s8 | 71 78
grazing and generally mowed for hay :
Brush— brushgweed-grass mixture with brush the Fair 35 56 70 77
major element | Good 30° 48 85 73
Poor 57 | 73 | 82 | €6
Woods —-grass combination (orchard or tree Fair 43 65 76 82
farm) ® 72 1 79
Good 32 | %8
Poor 45 | 66 | 77 | 83
Woods® | Fair % [ B0 | 78 | 79
I Good ' | 66 | 70 | 77
Farmsteads — buildings, land, driveways and . 59 74 82 86
‘ surrounding lots

Average runoff condition and i, = 0,28,

2 Poor: <50% ground cover or heavily grazed with no mulch
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, small trees ang 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; fitter and brush adequately cover soll.




Precipitation Frequency Data Server

POINT PRECIPITATIO
FREQUENCY ESTIMAT
FROM NOAA ATLAS 14
Utah 39.68175 N 110.48120°'W

fiom "Precipiavon-Frequency Atlas of the United States™ NOAA
€. M- Bonnin, 1. Martin, B. Lin, T, Parzyl .
NOAA, Na(mna! Weather Se:wce Sil

- Extracted: Tue Jun 26°
.+ LocatiorrMaps.

Conidencs Uimts (" Seasonaiiy [

15300
v}l inin f{ min
110-25410.34.

i ||
0:42°

Total]

"91‘7

[0.26

0.33][0.44]

0.55 |[0.65][0.74

1036

0.45 fl0.60 |

1036

[0.95°

[ 10 |}o 29

0.45

L 25 Joss

0,58

[0.72

0.55

0.74

(.92

1:06:i{1

15

1.45

0 |fo.46]fo.70

0.86

1.16

144

1:64:

172

100 1l0.55

0.83

1.03

139

172

1.96

2.04

200 JJo.65

0.99

1.23

1.66

2.05

241

413.25 Ib 96

2.33 ]
53)13.64 |45

29313,
bl

[ Textversion of table ] H:':?:fg,‘ﬁ‘:ﬁg"ﬁg?:}

1.24
0.97 [[1.47

[ s00 Jjo.s2
1000

{1.54
1.83

2.08
2.46

257
3.04
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Tue Jun 26 12559137 2007
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: .,Pre,ci_pi.tation’Freq.hency Data Server 71

Fartial duration based Point Pr'e-:ipitation.fFr;‘vdu.,énﬁg
.39.68175 N t1e@, 48’189_»” 7946 1%
— , . o

H

Precipitation Depth (ind

Tue Jun 26 121593137 2ppy

Auerage Recurrence IRtervsl
Cyears)

_Confidence Limits -

~ * Upper bound of the 90% confidenc
Precipitation Frequency Estimate
AR, S 1o 15 30 | 60 | 120 3612 ]k 24| 481

(years)|| min || niin || min [l minll min ming ‘b )i br-dl he fl b Chres iy
L1 Jpaslfo24]jo30][041 Jfost Jo.col 0.69][0.88]l1. 171 311 56
12 Jo21]osz]o39 lfo.s3 o.6s 0.76 J10.86 |[1.09)[1.38 |1 :63][1.04
- 5_f0.28][04300.53 072 J[o.89 (Lot |ttt 35 |[1 .68 2.00][2:38
10 }10:35 Jl0.53 ][0.66 J[o.89 |[1.10 ][1 24 )[133 |[1.58 |1 .08 29274
(L2506 flo.69]10.86 |[1.16][1.43 |[1.60][1.69 (Lot ][2.32]2.69 1323 |f
50 _[los5]0.83][roa][a0][173 103 |20t [2.21][2.63 |[3.00|[3.62}
100_Jlo.66][1.00[1.24][1.67][2.07 233 240 258 |[r.07 13,33 [[a 03 |
200 Jo.79][1.20][T 49207 J[2.49 12.79]2.87]3.01 1338366 [[4.45
500 J(1.o1][t:54][1 .90 |2.56 3.1713.59113.673.79 |4 13)[4.17[5.04

L1000 J[1-22][1 85][2.30][3.00 |[5.83 J[4.35 J[4.43 [52][4.85 ][00 |[5.51 ]

* The upper tound of the conidence interval al 90% confiiance lavel is ihe value which 5%.of lhe sinwigted quantil 'M»éis:i‘dw é‘gsvgn.ffequgn a6
" These precipitation requency astimates are based on a patial tharation series. AR is the Average Recurrence tgrval. - A ! )
Please weler lu the ducumentaion for more informaton NCTE: Formating prevents estimates near zero o appear as zem CoE

' ” v o * Lower bound of the 90% confidence int
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1 s e ]l1s ] 30 -160 oy 3
min ffinin, mm., ntin [ min flmin]| b || hi
_Ji0.12 Jlo.18 Jlo-22 Jfo 29 ][0.36 ][o.45 Jjo.52 ][0:69 |[6 00
{015 Jl0.23 Jlo.28 Jjo.38 ]fo.47 0.570.65 ][0:85 |[1."
s _|020][o31][o38][0.52 J[o.64 |[o.75 Jlo.4 [t 05 1. ;
)_110:25 ](0.38 1[0.47 |[0.63 ]f0.79 |[o.90] 1.00 }1.22|[1:54][1.8
5 110321048 110.59 [10.80 Jl0.99 ][1. 14][124][1.45 |[1:3
037 l0.56 JJo.70][0.94][1.17]1-34 {1744 [T 65
100_Jlo43][0.66 Jlo.s2 [i-r0 1 36 ][156 jr.e7 |1 8
200 11050 Jj0.76 }j0.94 127 [[157 ][ 181 [1o3]2.13
500 J{o.6oJlo.o1)[1.15 ][r52][rs8][2.17 |2.32 |[2.56
1000 10.68{1.04][1 29 |[1.73 J[2.15 J[2-48][2.65 ] .04

* The lower bound of tfe contdence interval al 80% confidence level is the value which 5% of the smx,!aieﬁ quant
** These precipigtion Irequency estimates are based on 5 parist ﬁggg{;qmagm;g series, ARL is the Avecage Recu

?Iease re[e! tolhe dmumeﬁ!ateon for more mkxmauoﬂ NOTE: F(,rmaftmg pravents mma{es near e
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Precipitation Frequency Data Server -
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| Othef‘ Maps/Phdtog‘rabhs -

View USGS digital orthophoto Quadrangle (DOQ) covering this location i
may also be available - e

from this site. A DOQ is a computer-generated image of an aerial photograph in'which im
relief and camera tilts has been removed. i combines the image characteristics of g
of amap. Visit the USGS for more information. ) o

Watershed/Stream Flow Information -

B ind the Watershed for this location using the U.S. Environmental beteé’tiian Ag

'Climate Data Sources -

Precipitation frequency results are
general information ) R : S it
aboit: observing sites in-the area, regardiess of if their data was used i this st
-stations used in this study, . R
please refer-to our documentation,

based on data from a variety of sources. bi

Using the i}iatigm_ﬁl.imti,s;.Al)a,ta..,.c;cnig.r-’;.s....,{is,‘.ﬁip_,g station search engine, 1o

/30 minutes ] or. (¥ degres of this location (39.6817

‘obtained directly from NCDC.

RCS) SNOTEL (SNOwpack TE
SNOTEL station maps. -

Find Natwral Resources Conservation Se
Western Regional Climate Center's st;

Hydrometcorologioal Design Studies Center
DOCNOAANatianal Weather Service
1325 East-West Highway

Sitver Spring, ALD 20010

(301) 713-1669

Questions™ HDSC. Questionsgznon gos

Disclwmer

i hiLftp://hdsé.nws;noaa.go’v#cgﬁbim’l?dsclbuffk:l,ou-t.peﬂ?}fpe‘*ﬁ&écr

age disp!




