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DOGM - C2 6/93

Application for
Detailed Schedule

Permit Processing
of Ghanges to the MRP

rine of Application: Division Order DO00A - ASCA's Permit Number: C1007 lO41

Mine: WEST RIDGE

Permittee: WEST RIDGE Resources, lnc.

Provide a detailed listing of all changes to the mining and reclamation plan which will be r€quired as a result of this propGed
permit application. lndividually list all maps and drawings which are to be added, replaced, or removed from lhE plan.
Include changes of the table of contents, section of the plan, pages, or other information as needed to specifically locab,
identifo and revise the existinq minino and r€clamation Dlan. Includ. Daq., sectlon and drawlns numbG 8| mrt ot the do.crlptlon.

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

tr ADD tr REPLACE tr REMOVE Aooendix 7-4 Revised September 2002

tr ADD tr REPLACE N REMOVE Page 2-8, Chapter 2

tr ADD tr REPLACE tr REMOVE Paoes 7-19, 32 and 39, Chapter 7

tr ADD tr REPLACE tr REMOVE

tr ADD D REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

N ADD tr REPI.ACE tr REMOVE

B ADD D REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

D ADD tr REPLACE tr REMOVE

D ADD tr REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD N REPLACE tr REMOVE

tr ADD A REPLACE tr REMOVE

T] ADD N REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

D ADD tr REPLACE tr REMOVE

tr ADD N REPI-ACE tr REMOVE

tr ADD tr REPLACE D REMOVE

tr ADD E REPLACE N REMOVE

Any other specifc or special instructlons required br insertion of this proposal into the Mining and Reclamation Plan?
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This structural portion of the pond embankment will have been in contact with
impounded water and coal fines during the operational life of the mine. Therefore, it
will be removed separately and disposed of at an approved waste disposal site such as

ECDC at the time of final reclamation).

After the original surface has been re-exposed, many of the original boulders will be re-

exposed as well. To the extent possible, the backhoe operator will pull the boulders up

through the remnant layer of fill so that the boulder sits prominently on top ofthe surface

and not buried within it. This will help to create protected microclimates around the base

of the boulders which will help to assure successful revegetation.

In areas where topsoil is to be salvaged, the soils will be removed with one or more of
the following tlpes of equipment: bulldozer, grader, front-end loader, and./or trackhoe.

A soil scientist will provide on-site consultation during the topsoil removal process to

maximize harvest of quality topsoil.

Topsoil material will be stockpiled at the primary storage area located above the mine

yard in the right fork of C CanYon.
is"er.rl ir' flre l . This locationwill allow

the soil materials to be located away from mining activities to minimize the potential

impacts from mine-related activities. The storage arcawill be located over the blpass

culvert so that the main canyon drainage will be culverted beneath the stockpile and will
not impinge on the stockpiled topsoil. Drainage ditches will also be located along the

sides of the stockpile to divert drainage away from the stockpile surface. Thc*toakpile

ion. Refer

to Map 2-4 for details of the proe'atsed topsoil storage area. Refer to Appendix 7-4 for

details of the drainage control designs proposed for the alternate sediment control areas

(ASCAS).

2-8
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the drainage course unaffected by the mining operation. A 36" diameter culvert will
be installed in the left fork and a 48" diameter culvert will be installed in the right

fork. A 48" culvert will be installed in the main canyon below the confluence of the

forks. The size of the culverts will adequatelypass the 100 year,6 hour flow event

even though a smaller culvert would meet the requirements of the regulations.

At the topsoil pile locations, undisturbed drainage will be diverted around the

stockpiles with ditches at the edge of the pile toward the undisturbed drainage

channel. The ditches will divert water away from the stockpile to minimize erosion-

The ditches have been sized to convey flow from the 10 year, 24 hour event. The

ditches will slop e tYotoward the natural drainage. A typical ditch design is presented

in Appen dixT -4"West Ridge Mine Sedimentation and Drainage Control Plan". The

stoctpited topsoil material will be loosely piled and have an irregular, pitted surface

or contour furrows to help retain runoff from precipitation events and to reduce

erosion until vegetationbecomes reestablished. A diversion ditch will be constructed

at the edge of the stockpile to divert r.urdisturbed drainage away from the stockpile.

Silt fencing wiU be placed around the perimeter of the stockpile to treat any runoff

from the pile.

The topsoil stockpile and test plots witl be designated as Alternate Sediment Control

Areas (ASCAS).

Refer to Appendix 5-5 for a complete discussion on the construction of the topsoil

stockpiles.- Refer to Appendix 5-7 for the Pump House ASCA. Refer to Appendix

7 -4 fordetails of the drainage control designs. Map 2-4 depicts the drainage controls

of the topsoil stockpile areas.

Water Monitoring

This section describes the hydrologic monitoring plan. I,ocations of surface-water

and grogndwater monitoring sites are indicated on Map 7-6. Hydrologic monitoring

protocols, sampling frequencies, and sampling sites are described in Table 7-1

through T-6. Operational field and laboratory hydrologic monitoring parameters for

surface water are listed in Table 7-2, ard for groundwater in Table 7-3. The

hydrologic monitoring parameters have been selected in consultation with the

DOGM's directive Tech-004, Water Monitoring Programs for Coal Mines.

Operational field and laboratory parameters will be measured for the first two years

of mine operation; after this time, if sampling has adequately characterized the

hydrology in the area, arequest will be made to reduce monitoring to field parameters

and one operational analytical sample collected during low flow (August or

September). The physical parameters and chemical composition of springs and

streams in and around the permit area should be adequately charactenzed following

7 -19
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R645-3OI-732 SEDIMENTCONTROLMEASURES

Siltation structures will be constructed and maintained in accordance with the

applicable regulations. Siltation structures will not be removed until authorized by

the Division of Oil, Gas and Mining.

Alternative sediment control measures will be used in areas where the surface

distwbance is minor and sediment control is expected to be restored fairly rapidly

with revegetation. Alternate sediment controls will be used on the topsoil stockpile

and test plot areas. At these locations diversion ditches will divert undisturbed area

runoff away from the site. Silt fencing will be utilized to minimize siltation from the

sites. The surface of the stockpile will be pocked and roughened to retain moisture

and mini mizerunoff from the disturbed surface. The surface area will be revegetated

to minimize surface erosion.

The other ASCA's (alternate sediment control areas) will be at the office and parking

lot area below the mine yard facility area, the cut slope on the northern side ot the

mineroadoppositetheofficeareaandthepumphousearea.

The control measures are

732.200

described in Appendix 7-4-

The sedimentation pond has been designed in compliance with the appropriate

regulations. Refer io Maps 7-4 andT-4A for the sediment pond plan and cross-

section details. The sediment pond will be reclaimed during reclamation of the

mineyard facilities. Refer to Appendix 5-5 for the complete details of the

reclamation plan.

Diversions will be constructed and maintained with respect to R645- 301-7 42. 100 and

742.300.

Road Drainage

Roads within the disturbed area will be designed and constructed to utilize standard

designs for surface drainage control, culvert size and spacing and grade. Refer to

Map 5-5, Surface FacilitY MaP.

Drainage ditches and culverts have been designed to handle a 10 Yoffi, 24 hour storm

event. The larger design capacity will also provide additional capacity above what

is required by ihr trgniations, for a greater margin of safety in the mineyard during

operations.

Riprap will be placed around the inlet end of the culverts to a height of at least 6"

ablve the requiied headwall for each culvert. The outlet of the main canyon bpass

732.300

732.400

7 -32



10/02
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WEST RIDGE MINE
SEDIMENTATION AND DRAINAGE CONTROL PI"AN

L. Introduction

The Sedimentation and Drainage Control Plan for the West Ridge Mine has been

designed according to the State of Utah R645 - Coal Mining Rules, September 1996.

The mine was constructed in L999. This plan represents the as.constructed
drainage control plan. All design criteria and construction has been certifred by a

UtBh Registered Professional Engineer.

The plan has been divided into the following three sections:

1) Design of llrainage Control Structures

2) Design of Sediment Control Structures
3) Design of Drainage Control Structures for Reclamation

The general surface water control plan for this project consists of the following:

a) Undisturhed drainage from the canyon above the minesite is diverted
beneath the site via a properly sized culvert and be discharged below the
disturbed areal

b) The right and left forks and major side drainages into the mine area are also

diverted beneath the disturbed area via properly sized culverts. The culverts
tie into the main csnyon culvert and undisturbed runoff discharges below
the disturbed area as described previously;

c) The entire disturbed area (except I 4 small, Alternate Sediment Control
Areas), and portions of the undisturbed area notdiverted, are drained to the
lower end of the propcrty via properly sized ditches and culverts, where

runoff is captured in a sedimentation pond.

d) frro Four small areas are treated as Alternate Sediment Control Areas
(A,S.Cd..).

@
APPENDTx 7-4 1



O rheee areas consrstofa testprovtopsoil storage arca In thc RightFort a rip. 
9N2

rapped culvert inlet flrea in the L€ft Forb the office/pad area and a portion of the
west side of the county road below the sediment ponds. These areas are descrihd
in detail under Section Z.LI.

DESIGN OF DRAINAGE CONTROL STRUCTURES

Design Parameters

2,1 Precipitation
2.2 FIow
23 Velocity
2.4 Drainage Area
2.5 Slope Lengths
2.6 Runoff
2.7 RunoffCuve Numbers
2.8 Culvert Sizing
2.9 Culverts
2.lO Ditches
z,Ll ASCA Areas

Table 1 Undisturbed Drainage Area - Runoff Curve Number Summary
2 Surface Water Hydrologic Summary
3 Undisturbed Drainage Data
4 Undisturbed Drainage Summary
5 Undisturbed Ditch Design Summary
6 Undisturbed Culvert Data
7 Undisturbed Culvert Design Summary
8A Disturbed Areas Data
EB ASCA Areas Data
I llisturbed Drainage Summary
10 Drainage Strucfures
11 Drainage Structure Flow Summary
!2 Disturbed Ditch Data
L3 Disturbed Ditch Design Summary
14 Disturbed Culvert Data
15 Disturbed Culvert Design Sunrmary

Figures

Figure L Culvert Nomograph
Figure 2 Rip-Rap Chart
Figure 3 Undisturbed and Disturbed Ditch, TVpicaI Section (Unlined Ditch)
Figure 4 Undisturbed and Disturbed Ditch, Tlpical Section (Lined Ditch)
Figure 4A Disturbed Ditch/Energ/ Dissipaters
Figure 5 undisturbed culvert Inle! epical section

APPENDIx T-4 z
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s*e!02D$sien Parameters

2.1 Precipilation
The precipitation'frequenf,y values for the area were taken from *NOA.4\,
Precipitation'Frequenf,T Atlas of the Western U.S., Aqas l, Volume Vr,

FreqUe4cy - DUratiof
2year-6hour
l0year-dhour
10 year - 24 hour
25year-dhour
25 year - 24 hour
L00year-6hour
50 year - 24 hour

PreciuitafiU
0.92u

L30u

2.00u

L.60rt

2.40

2.00u

2.60u

Disturbed ditch and culvert designs for runoff control are based on the l0 year - 24
hour event of 2.(X)" and the 25 year - 6 hour event of 1.60,,, where required.
Undisfurbed culvert designs are based on the l0 year - 24 hour event of 1.00,,.

The sedimentation pond is designed to contain the runoff from a 10 year - 24 hour
event of 2'00" as required by the Division. Reclamation designs are based on the
lfi) yenr ' 6 hour event of 2.00", where applicable for perrnanent structures.

ASCA areas are sized to contain or treat runoff ftom a l0 year - 24 hour
precipitation event

APPENDIX 7-4



22 Flow

Peak flows, flow depthsn flreas and velocities wsre calculated using the computer
program '5Office of Surface Mining Watershed Model", Storm Yqrsion 6.20 by Gary
E. Mclntosh. (Trapezoidal Channel FIow). Atl flow is based on the SCS - TRS5
Method for l}pr fI storms.

Time of concentration of storm events was calculated for each drainage area using
the follorving formula:

t = l*E (s+llo'r

tg00 Yos

wherel t" = Time of Concentration (hrs.)
tr = Lag Time (hrs.) = 0.f t
L = Hydraulic Length of Watershed (fr-)
Y = Average Land Slope (Zo)

S = rWO -10

CN

APPENDIX 7.4
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23 Y. elocity

Florr velocities for each ditch structure were calculated using the Storm computer
program with Manning's Formulal

1.49 p2/r 5uz

n

where: Velocity (fps)

Hydraulic Radius (ft.)
Slope (fL per ft.)
Manning's n; Table 3.1, p.LSg,

"Applied Hydrology and Sedimentologgr for Disturbed Areas", Barfield,
Warner & Haan, l"g8l.

Note The following Manning's n were used in the calculations:

Strucfure

Culverts (cmp)

Rip-rapped or Natural Drainage Channels
Unlined Disturbed Area Ditches
Bedrock Channels with Rubble
Concrete Lined Channels

Drainage Areas

Manningts n

0.020

0.035 - 0.040

0.035 - 0.040

0.030

0.015

2.4

All drainage areas were planimetered directly ftom As-Constructed Maps ?-l
(Drainage Area Map) and ?-2 (Minesite Drainage plan).

2.5 Slopes. Lenethq

All slopes and hydraulic lengths were meilsured directly from the topography on
Maps 7-l ainllT-Z.

APPENDIX 7.4



I Runqff

Runoffwas calculated using the scs Formula for Dpe rr storm;

s509102

(P -_9.2 S)2

P+0.8S

where: Runoffin inches

Precipitation in inches
1q00 -10

CN

RunoffCume NrrmberCN

RuRoffCurv+ Numbefg

Due to the variability of soil types and resulting runoff potential of the drainage
area$r a runoff curve number was calculated for each drainage area using a
weighted average. The respectiye area for each soit type occurring in the drainages
wers planimetered directly ftom Map T-L.

Curse numbers for the various soil types have been discussed with the Division, and
are based on the SCS determinatlon for Runoff Curve Numbers for Antecedent
Moisture Condition fI. Soil types and arens wene taken ftom the SCS Soils Report
and the August 1997 Soils Report for the area (see Appendix 1). The follorring will
show the soils type and resulting runoffcurve number for each (unit numbers are
taken from the Soils Report):

a

a=
P=
S=

2.7
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Unit Description Ilydrologic
Soils Group

e509/02

RunoffCurve

Number

c

C

B

B

D

5

7

2t

62

96

Disturbed

Beje Complex. Mountain Ridgetops

BeJe - Trag Complex - Plateaus

Croydon Loam - Foot Slopes

Mid fork - Comodore Complex - Mountain
Slops

Rubbleland - Travessilla Complex - Rock
Outcrop

Disturbed Area

7[

70

59

64

80

90

The weighted average runoff curve numbers for each drainage area are summarized
in Table I ' '.Undisturbed Drainage Areas . RunoffCune Nrrmber Summaryrr.

APPENDIX 7.4



2.8 Culvert Sizins
e509/02

All culverts were sized using the 6'Haestad Methods, Floumaster I, Version 3.43"
Computer Program,

Minimum culvert sizing is based on the foltowing Manningrs F,quationl

ff= (
2.16 A I? 10.8b

where: Required Diameter (ft.)

QP = Peak Discharge (cfs)

Roughness Factor (0.025 for cmp)
Slope (ft. per ft,)

Using the ahove formula, minim 'm required culvert sizes wsre calculated for each
applicable area. Culverts were then selected nbove the required minimum, and
these sizes were checked for adequa(y against the Culvert Nomograph included as
Figure I of this report.

2.9 Culverts

Culverts have been sized according to the calculations previously described, and are
shorrn on Map 7'2, Minesite Hydrologr, Culverts carrying undisturbed drainages
are designated with UC-Letters (i.e. UC.AA). AIt undlsturbed area drainage
culverts will be fitted with trash racks to minimize plrrgging by rocks or other
debris.

Trash racks are provided at the inlet for atl undisturbed drainage culverts. These
consist of 3/4" steel bars welded on 6" centers across the flared inlet structures of
each culvert Bars are sloped from the ftont of the inlet structure up to the top of
the culvert This ramp confrguration will allorv trash, branches and other potential
obstructions to be swept up and away from the inlet rather than being impinged
against the gratcs during a flow event Rip rap has been placed around the flared
inlet structure and above it to a height of at least 6" above the required headwall for
each culvert Trash racks will be checked on a routine schedule and follorving

F

D=
a=
n=
S=
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precipitation events and all trash, branches and other obstructions will be removed.

The outlet of the main canyon bypass culvert (UC-OO) has been equipped with an

adequatety sized rip-rap apron to slorr the outlet velocity sufficiently to prevent

erosional damage to the natural downstream channel. (See Figure 6).

It should be noted that all undisturbed area culverts are adequately sized to handle
the expected runoff ftom a 1fi) year - 6 hour event for maximum protection of the
mine area, sediment pond and undisturbed drainage. This is well in excess of the
L0 year - 6 hour event required by the regulations and is proposed as an extra
measure of safety.

Disturbed aren culverts and ditches are shown on the Minesite Drainage Plan, Map
7-2. Culverts carrying disturbed drainage are designatsd with a flC-number (i.e.

DC-L). Calculations for all disturbed area culverts and ditches are also included
with this report, along with design criteria. Disturbed drainagc areas draining to
culverts and ditches are marked with a DA-number (i.e. DA-l),

Undisturbed drainage flrsrs report to undisturbed area drainage culverts with
corrssponding subscripted lettersl for example undisturbed drainage area UA-FT'
reports to undisturbed area drainage culvert UC-trlF. Other undisturhed drainage
areas' subscripted with numbers, report to disturbed drainage area ditches with
correslxlnding subscripted numbers; for example undisturbed drainage area UA-3
reports to disturbed area drainage ditch DD-3.

Design detail for all undisturbed drainage culverts is shonrlr on the Undisturbed
Drainage Culvert Profile, Map 5-8.

Culverts will be inspected regularly, and cleaned as necessary to provide for
pflssage of design flotvs. Inlets and outlets shnll also be maintained so fls to prevent
plngging or undue restriction of water flow.

APPEI{DIX 7-4 10
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I 
Nl dlchrtcd arca culv€rts rro t mporrry, end wlll be rqnovcd upon finat rectanadon

2.10 Ditches

Ditches are shorur on the Minesite llrainage Plann Map 7-2, and are designatcd with a DD-
number (i.e., nD-l) for Disturted Area Ditches or a UD-Letter (i.e., UD-X) for
Undisturbed Area Ditches.

Disturbed drainage flreas, along with somc undisturbed drninflge arees, report to
disturbed drainage area ditches with the corresponding subscripl arrmbeg for examplen

disturbed drainage ar€fl DA-3 (along with undisturbed drainage area UA-3) reports to
disturbed drainage area ditch DD-s.

All ditches are designed to carry the expected runoff from a l0 year - 24 hour event with a
minimrm fteeboard of 0,5' (See Figures 3 and 4), The 0.5'freeboard represents a
minimum oI 20Vo of the flow depth in all disturbed srea ditches.

Ditches which exhibit expected florv velocities greater than 6 fps, based on the 10 year - 24

hour runoff' will be lined with rip-rap or concretc or constructed on bedrock Tlpical
cross-sections, florv depths and areas for all lined and unlined ditches arc shonm on
Figures 3 and 4 of this report

The 6 Ss limiting velocity for unHned ditches was selected from Table 3.2, Limiting
Velocities and Tractive Forces for Open Channelsr "Applied Hydrologr and $edimentologr
for Disturbed Areaso, Barfield, lVaroer & Haan, 198iii, The material selected for limiting
velotity was Shales and Hardpans and Coarse Gravel Noncollodial, which is tlpical of the
matcrials in the West Ridge Mine area.

It should be noted that ditch DD-l has a calculated flowveloeity of 6.02 fps. Based on
consultation with the llivision, this ditch will not be lined unless it exhibits erosion in the
future. Three additional ditches have calculated flows in excess of 6 fps. These are ditches
DD-4' D-6 and DD-BA. DD-6 is constrrrcted on bedrocko has been in placc for 3 years, and
shorvs no sip of eroding into the bedroclc The bedrock is in the ditch bottom and on one

side. Supplemental protection will be provided on the remaining side as required by
design. DD-8A has been rip-rapped in accordance with the plan. DD-4 will also bs
protected according to the followlng plan.

Ditch ItD-4 has an as-constmcted slope of 6.307o, and a calculated flow velocity of 6,88 fps.
This ditch is locatcd in an area of the minesite which will necessitate periodic cleaning;
therefore, the ditch is prutected ftom erosion by use of
ener$r dissipaters, rather than rip-rap, which would make cleaning dfficult The energr
dissipaters wit consist of wire/rock gabions. @ 6" higlh encry
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dissipaters have been placed at 100' maximum intelvals along the entire ditch. The
dissipaters would will be allowed to fill with sediment, which will effectively reduce the
ditch slope from 6.3OVo to 5.70Vo and the velocity from 6.88 fus to 5.99 fps between
dissipaters. The enersr dissipaters ririltte are placed in such a manner as to provide
minimum ditch area requirements above the flow line of the structure. $pical installation
is shourn on Figure 4A of this section.

Ditch slopes have been detennined from Map 7-2,

AII ditches will be inspected regularly, and maintained to the minimum dimensions for the
required 10 year - 24 hour runoff to provide adequate capacity for the design flow. All
ditches are temporary and will be removed as described under the reclamation hydrologr
section. (Section 4)
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Thereare@4A|ternateSedimentControlAreasonthissite'Theseareas
are labeled ASCA-W, ASCA-X, ASCA-Y and ASCA-Z on the Minesite Drainage
Plan.

@

;.zvuur I tllst r;tt f/.I rD p rrprrD$ff !U frtE Ltll2 ilL
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ASCA 'W is the portion of the west side of the county road from Culvert DC-12 to
the County Culvert below the Office Pad. The total ASCA area is lJ! acres. The
area is drained by ditch UD-15. Sediment treatment is rccomptished by straw
bales or silt fences in the ditch, as well as side slope revegetation.

ASCA'X is the test plot area and upper portion of the topsoil storage area in the
upper right fork of the minesite. The total area is l.L9 acres. Approximately 0.14
acres is the test plot area. The upper end of the topsoil pite within the ASCA is
approximately 0.16 acres. This area utilizes a containment. The containment has
been measured and found to have a volume of 0.04 acre feet as shown on Figure T.
The calculation of runoff ftom the area draining to the containment from a 10 year
- 24 hour event is 0.01 acre feet; therefore, the containment is more than adequate
to hold the runoff from the design event. The containment is presently 3' in depth.
When sediment accumulates to one half that depth, or 1.5', the containment will be
cleaned. A marker will be placed to designate the cleaning level. All treatment
methods utilized within ASCA-X are shown within the ASCA legend on Map 7-2.
The balance of the ASCA is considered undisturbed.

ASCA-Y is a rip'rapped area from the pad to the culvert inlet in the upper end of
the left fork of the minesite. This is an area of approximately 0.04 acres. The area
is treated by a complete covering of large rock to prevent erosion.

ASCA'Z is the office pad area. This is an area of approximately L.61acres. The
area is sloped to drain to the northeast where runoff is primarily retained and
evaporated. Also installed at the retention area me a small drain and gravel tield
to provide some percolation of runoff from small events, Larger, design events, are
primarily treated by containment and evaporation with minor treatment by
absorption or percolation. The entire pad area is covered with a durable rock
(slag). TheASCA also includes the outslope of the lower pad down to the main
channel. This area is treated by a rock armor, vegetation and a silt fence below.

APPENDIX 74 t2
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2,12 Main Cflllyon Culvert - Outlet Stfucture

The outlet of the 4' diameter main canyon culvert has been designed to flow into a
rip-rap flpron to protect against scouring and for energr dissipation. The rip-rap
apron is designed to fit the natural channel configuration as closely as possible,
and will allow runoff to re-enter the natural channel at a reduced velocity which is
no greater than natural flow conditions. Runoffftom the 100 ysar - 6 hour
precipitation event in the canyon belorry the minesite has been calculated at 1(X).01

cfs, including sediment pond overflow.

The rip-rap apron design is based on FigureT-26rDesign of Outlet Protection.
Maximum Tailwater Condition, trApplied Hydrolog and Sedimentologr for
Disturbed AreasD, Barfreld, Vtrarnsr and llaan, L983. Based on the figure, the
constructed apron is a minimt'm of L5' in length, widening from 4' to 10', with t Wo
slope- The length has been increased to 20', to ensure adequate time for velocity
reduction. The slope is kept atWo. Rip-rap size is conseruatively placed at?A" Dso.
Rip-rap has been placed toa depth of 1.5 Ds. and embedded in lt2,layerof 2"
drain rock frlter. Rip-rap has also been placed on 2:1. side slopes to the height of the
culvert (4') at the culvert outlet tapering tfr 2' at the outlet of the apron. This rip
rap apron has been sized and designed to adequately dissipate energr ftom florv
velocities of a L{X) year, 6 hour precipitation event and resist dislodgemenL The
drain rock frlter bed wilt also serre to secure the rip rap boutders firmly in place, to
add an additional element of stability, and prevent scouring underneath the
boulder bed. (See Figure 6 for construction details). The nafural channel below the
outlet has been measured from fretd suryey$ to have a bottom width of
approximately 8' at the proposed outlet, with side slopes approximately 1:1. The
channel is on a gradient of approximately 63Wo in this anea. lVhen the florr is
routed from the culvert across the apron to the natural channel, the velocity is
reduced ftom 13.61. frs at the culvert outlet to 4.99 fps at the outlet of the apron.
Based on actual freld measurements, the natural channel velocity would be
approximately 9.99 fps at this location lyith the same florry of 1.00.01 cfs. Therefore,
velocity of the stream flow exiting the rip-rap apron wiII be less than the velocity in
the naturally existing stream bed, at that location, under similar conditions. (See

48" Culvert Outlet Rip-rap Apron Flow Velocity Calculations in Appendix L.)

APPENDIX 7.4 13
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It should b€ noted that these calculations are based on a 100 year - 6 hour event,

even though the culvert is temporary and will be removed upon reclamation.

7,.13 Rip-Rnn Design

Wherever rip-1'sp is designated to be used, i.e, Culvert Outlets or Unlined Ditches,
the following procedure shall be used:

(1) Rip-rap will consist of hard, non-slaking angular, material;

(2) Rip-rap shall meet the following size criteria:

Rip-rap shall be placed over a frlter bedding consisting of -314" gravel and
placed to a depth of at least the Do of the rip-rap;

Rip-rap depth shall be at least 1.5 times the Dro of the material;

Concrete lining or grouting of rip-rap may be used in lieu of the above

procedures.

(3)

(4)

(5)

0.5 Dso - L,0 D5q

L.0 D.^ - 2.0 D

APPENDIX 7.4 t4
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TABLE 1

UNDISTURBED DRAINAGEAREAS - RUNOFT CUR\{E NUMBER SUMIVIARY

CN s9 70 64 EO 7A

Drainage Arca tD Total

Acres

Unit
2l

Unit
5

Unit
62

Unit
96

Unit
7

\ileighted

CN

UA.AA 732.00 90.51 12.97 219.82 37s.63 34,07 71.98

Vo lZ.SEo L.tVo 29,9Vo 513To 4.5% Use 72

UA.I}D 22.46 339 19.0? 64.91

Vo 0.UVo L5.LVo t4.9Vo 0.07o 0,wo Use 65

UA.F'F 2332 2,61 20.t1 64.67

% 0.$Vo |-l.IEo E8.87o o,$vo o.0% Use 65

UA.HTI 236.E0 43,21 181.91 L1.6t 75.67

% l8.TVo 0.OEo 0,OTo 76,8% S.OEo Use 76

UA.JJ 7.21 7.Zl 80.00

% O.OVo 0,ovo 0.Wo 100.0% 0.fr% Use 80

UA.MM 13.78 0.62 13.16 64.27

Vo O.0Vo 4.lVo 95.5To 0.0Vo 0,wo Use 64

UA.PP 16.90 0.19 L5.97 0.14 64.77

To 0.DVo l.Wo 94.iVo 4.4Vo 0.O7o Use 65

APPENDIX 74 15
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TABLE L (Continued)

UNDISTURBED DRAINAGEAREAS . RUNOFF CUR\M NUMBER SUMIVIARY

CN= 59 70 64 80 70

Drainage Arca ID Total

Acrus

Unit
2l

Unit
5

Unit
62

Unit
96

Unit
7

Weighted

CN

UA-la tn.27 0,17 10,10 64.10

% 0.frVo L.7Vo 983% 0,Vvo O.IVo Use 64

UA.lb 14.53 0.46 t4.07 79.49

% 0.0To 0,IVo 3.2To 96.ETo 0,wo Use 80

UA-2a 35s 3.55 64.00

To O,$Eo g,0Eo 100.07a A.$Vo 0.UVo Use 64

UA.2b 10.25 0.04 10,21 79,93

% 0.Wo 0.$Eo O.4Vo 99.6Vo 0.0To Use 80

UA.s 7.17 1.77 t0.00

Vo 0.OVo o,wo 0.0% 100.07o O.Wo Use 80

UA*4 3.57 t.s7 64.00

To 0,Ivo 0.IVo 1,(X).07o 0.$Vo O.OTo Use 64

UA-s 1.28 1.28 64.00

Vo 0,wo 0.Wo l(Xl.07o 0.Wo O.$Eo Use 64

UA.7 2.97 2.97 64.00

Vo 0.$Vo A.Wo 1(Xl.07a 0.$Vo O.OEo Use 64

UA.T 0.El 0.81 t0.00

% n,0To O,$Vo o,ovo 100.09o O.IVo Use 80

UA.9 3.43 3.43 64.00
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TABLE 1

UNDISTURBEI} DRAINAGE AREAS .

0509/02

(Continued)

RUNOFF CUR\IE NUMBER SUMIVIARY

CN= 59 7g 64 80 70

Drainage Arca ID Total

Acrts

Unit
2r

Unit
5

Unit
62

Unit
96

Unit
7

ftreighted

CN

To 0,$vo 0.094 L00.07o fr.Wo o.0% Use 64

UA-10a 3.7L 1.00 2.7L 743,4

Vo 27.$Eo 0.Wo O.Iqo 73.VVo 0.08o Use 74

ua-10b 3.85 3.85 80.00

Vo O.IEo 0.0To A.OVo 100.0% o,$Eo Use t0

UA-10c ts0 1,s0 E0.00

Vo 0.Wo 0.IVo 0.$Eo 100.0% o.a% Use 80

uA-1.2 12.59 L2.s9 80.00

% A.nVo 0.$Vo o.0% 100.09o 0.OEo Use t0

uA-1.4 430 4.30 64.00

Vo o,$vo 0.$Eo 1(Xl.07o 0.V1o 0.$Eo Use 64

U4.15 5.10 5.10 80.00

% 0.Wo 0.OVo 0.OEo tOO.Wo O.$Vo Use 80

UA.16 0,51 051 64.00

7o O.OVo O.Wo 100.0% O.0Vo O.OEo Use 64
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TABLE2
IIYDROIOGIC SI]MMARY

Drainage Area (acres) Type Drains To: RunoffCN

UA.AA 732.00 TJNDISTI]RBEI} CULVERTUC-AA 72

UA.DD 22ffi TJNDISTURBED CULVERT UC.DD 65

UA.FF ?332 UNDISTURBED , CULVERT UC.FF 65

UA.HH 236.80 UNDISTURBED CI]LYERT UC.HII 76

UA.JJ 7.2r UNDISTURBED CIJLVERT UC.JJ 80

UA.MM 13.78 IJhIDISTI]RBED CULVERTUC.MIU 64

UA-PP 16.90 UNDISTURBED CULVERTUC-PP 65

UA-la 10.27 T]NDISTURBED SEDIMENT PONI) 64

UA.lb 1453 I]NDISTURBED SEDIMENT PONI) 80

UA-2a 35s TJNDISTURBEI) SEDIMENT PONI) 64

UA.2b 10-2s UNDISTURBED SEDIMENT POND 80

UA.3 7.77 UNDISTIJRBED SEDIMENTPOND 80

UA.4 3.57 I.INDISTURBED SEDIMENT POND 64

UA.5 1.28 UNDISTI]RBED SEDIMENT POND 64

UA.7 2.97 UNDISTURBED SEI}IMENT POND 64

UA.8 0.81 UNDISTTJRBED SEDIMENT PONI) 80

UA.9 3.# UNDISTURBED SEDIMENT PONI) 64

UA-l0a 3.7L TJNDISTURBED SEDIMENT POND 74

ua-10b 3*85 UNDISTURBEI) SEDIMENT POND 80

UA-10c 1s0 TJ}IDISTTJRBED SEDIMENT POND 80

UA-l2 125i9 UNDISTURBED SEDIMENT PONI) 80

UA.l4 430 UNDISTURBED SEDIMENT POhII} 64

U4.15 s.t0 UNDISTURBED COUNTT ROAI) 80

UA-16 0.51 UNDISTURBED SILT FENCE 64

DA-W 13s DISTURBED

(ASCA)

COUNTY CULVERT 90

DA.X e+9
1.19

DISTURBED
(ascA)

CTJLVERT UC-AA 90

DA.Y 0.04 DISTURBED
(ASCA)

CULVERT UC.HH 90

DA-Z L.62 DISTURBED
(ASCA)

CT]LVERT DC.T6 8s

APPENDIX 7-4 18
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TABLE 3

UNDISTURBED DRAINAGE AREA DATA

Area

ill
Hydraulic

Length

High
Elevation

Lorv

Elevation

Change

Elevation

Slope

Vo

Runoff
CN

UA-AA 6400 8866 7128 173E 27.16 72

UA.DD 16s0 8040 7100 940 56.97 65

UA.IqF 1s79 8080 7080 1000 6333 6s

UA.HH 4262 86E0 7fi64 1616 37.92 76

UA-JJ t.285 7980 7W4 886 68.95 80

UA-MM 1722 81ls 7002 Ll.I3 64.63 64

UA.PP 1723 8115 6932 Ll.E3 68.66 65

UA-l.a r.5s6 8038 7108 930 59.77 64

UA.lb 1427 7924 7Lan 800 56.06 EO

UA-2a 917 7720 71t 0 610 66,52 64

UA.2b 912 7880 7rta 768 79.01 80

UA.3 780 77W 7122 578 74.10 80

UA.4 8s0 7120 7W2 62E 73.88 64

UA.5 400 1420 7122 298 74.50 64

UA.7 880 7620 70s2 s68 64.55 64

UA.8 403 7480 7r32 348 863s 80

UA.9 Es0 762n 7036 sE4 6E.71 ffi
UA-10a 60s 7640 71t2 528 ET2t 74

ua-1,0b L282 7980 7106 E74 68.17 80

UA-1(h 571 7440 707n 370 64.E0 EO

U4.12 12s0 ?E90 6996 E94 71.52 EO

U4.14 630 7400 6982 4I.E 6635 64

UA-15 580 7440 6968 472 81.38 80

U4.16 340 7220 6948 272 80.00 64
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TABLE 4

UNDISTURBED I}RAINAGE SUMMARY

Drainage

Arca

10yr-6hr
130"

1.0 yr - 24 hr
2.00n

25 yr- 6 hr
1.60n

100yr-dhr
2.00n

Peak Flow

{Cfs)

Peak Flow
(Cfs)

Runoff
(ac.ft)

Peak Flow
(Cfs)

Peak F'low

(Cfs)

UA.AA L2.# 44.04 17.t3 24.94 45.4s

UA.DD 0.1s 0.64 0.25 0.44 0.92

UA-FF 0.16 0.67 0.26 0.46 0.95

UA.IIH 737 32.78 8.16 13.05 25.44

UA.JJ 0.50 2.65 034 r.12 z.16

UA-MM 0.07 032 0.14 n.24 0.52

UA-PP 0.11 0.49 0.1.9 033 0.69

UA-la* 0.0s 0.24 0.1 0.18 038

uA-1b* 0.97 5.20 0.68 2.r9 4.22

UA.Za* 0.02 0.09 0.03 0.ffi 0.L3

uA-2b* 0.75 3.E4 0,48 1.ffi 3.13

uA-3'l 0.5E 2.93 036 t.26 239

UA-4* 0.02 0.09 0,04 0.06 0.13

UA.s* 0.01 0.03 0.01 0.02 0.04

UA.7* 0.01 0.07 0.03 0.05 0.11

UA.8* 0.06 032 0.04 0.14 0.26

ua-g'; 0.02 0.08 0,0s 0.06 0,12

UA-10n* 0.10 0.78 0.lL 0.21 0sE

ua-10b* r.27 L.42 0.18 0.6 1.15

UA-10c* 0.11 0.58 0.07 0.25 oAt

uA-12* 0.t8 4.65 0s9 1.97 3.78

uA-14* 0.02 0.11 0,04 0.07 0-15

UA-15 039 1.97 0.24 0.85 1.6r

U4.16 0.00 0.01 0.01 0.0L 0.02

*Undisturbed Drainage to

Pond

2,79 8.76
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TABLE 5

UNDISTURBED DITCH DESIGN SUMMARY

Ditch UD-Z UD-15

Ditch Slope (7o) f:0
16.0

7.6

Ditch I,ength (ft.) r5h0
90.0

864.8

10 yr - 6 hr Event (in.) 1.^30 L.30

Peak Flow - 10/6 (cfs) 0.11 L.05

Velocity - 1,0/6 (fps) 096
2.71

3.6L

Min. Ditch Area (ff) 0+1
0.04

0.29

Min. Flow Depth (ft) 9,21

0.14

038

10 yr - 24 hr Event (in.) 2.00 2.00

Peak Florr - l0l24 (cfs) 0.49 3.43

Velocity - l0l24 (fps) 1.*9
3.94

4.E5

Min. Ditch Area (ff) 035
o.L2

0,71

Min. Flow Depth (ft.) wt
0.25

0.59

APPENDX 7-4 2t
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TABLE 6

UNDISTT]RBEI} CUL\IERT DATA
(BYPASS CULVERTS)

Segment

ID Length

Slope

7o

Manningts

No.

UC.AA 413,0 7.Wo 0.020

UC-DD 1.28.8 28.Wo 0.020

UC-EE L022.2 6.4Vo 0.020

UC.FF 221.O 20.Wo 0.020

UC.GG 841.8 6.4Vo 0.020

UC-IIH 416.7 1L0.2To 0.020

UC-JJ 1 913 27.2Vo 0.020

UC.KK 6L3.8 t0.Wo 0.020

UC.LL 36.6 6.7To 0.020

UC.MM 138.6 36.Wo 0.020

UC,NN 592.8 6.7To 0,020

UC.OO 392.6 4.8To 0.020

*UC.PP 240.0 16.OTo 0.020

**UC.RR 3.0 5.Wo 0.020

{< 2Inlets.
** Carries lower LlS of UA-PP Drainage.
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t+-
6|N

I

?
h

l-{

.E{AE.ib
Efr

il
d)
cf)
d *

\DI H $
tF
no $

\Dv
cN

+ql
(D

$
di

$
1:
rf) $ n

F{

(a
rti

\o
!-

e.i

\e
(A f*-tti

h
Ir-cJao^g
-L.q)

$
$
rl: $ $

<D

tr

\D
Yil)
t l.'t $

*
s $ $ $ $ $

rn
og
FI

\ot
t-

F*t
(\I

tn
\o
\o

N
l,n
N

E
-lFr cl#u
c)
Fi

t+rf,
t $ ff$

tl*
\D
d

th
(N

$
s
+
rft
?o

$
rh

$ $ $ fi $
$

N
uir+

!+
\o

\o\|nt
t\
\e

(fj

T\o!+

+ltl
-t€l

Frl

=^l..5 

-a?!\o tl
I

L
>-:

t{

.Eitrl
EEEF (l)

fr

$
IF $ $ $ $ +ir sd $ $ il Eili $ $d

Ndl c\ m
r.?

F(al
\ot'i

h-r-9A
v

- 
r-

€)

(D
To\ il il $ * +

Ch $ $ $ $ $ $
+
rfi

r+
o\

o\
lt1

(t)

o\

to
\q
s

ra
Fi
oi

BA
-fr J.)*u
(l)
9i

$
rn
il'i
d $ I $ $ $

rF

ft $
$d * $ $

F*q
N

|,n 6t

?fi
F.'(

\o- s
N
t)

{|JLi)
-!t-tU # $ $ $

iD
fr
P fr $

t
d)
D

fr
s

I

U
-

-
I

U
J

-l
E

I
(J
J

I(J
D

rh

I

U
E)

caN

Nao\

fr
E
E
-C,)

zrAvEa
rd

F*E
r-l -
=etrtrlfRFF p

U
n
Fl
tr
H
>l
Er
v)
-nz
FI

t
I(\

X

7



t
N
r-l

FI
E €

GI
ln

FI

N(\l \o
(\

\o
sl

o\
N

t(\l

\o
oq

o\!f
€ -

N
F?
N

t
\o

ri
f.l
N

N
t\l-

N
FI
ta

N
U?

N

€
(a

(\T
r-l (\

lf

rnt*
tc

t(\ €\
o\

{
(\l
t\
+\o

(.)
di

ra\ t-
rn

t-{
og
F{

t\
\a
6l

rf
FI

tr
9
N

{v}

ta

(')('l T\(\l

F*\o
(.)

(\
f,n

Fi

(f)
oq
(fi

t-
9{

o\
a9
\o

o\
\o
a

F{
sq
tn
FI

\o
\?
rn

\ot-
N

6l
sq
er
(t)

rnrq
(\l

t\
R
rn
?4

o\

AD

Na .I(\l
N€

v1
o\
rn

o\{ \o

Fi
rrl

fr)
\o t F(

\o
r-l

r\.l
N

o\ \o

FI€
o\

s
o\
\o

in
o\

\a
.q

F{

\t
f*
lf

!.'l

rn o\
oq
(f)

lf1q

o\
(t?
f*

in o\€
Fi

t*
t-l(\

t* q
6l

N

r\q
rt
!f

t

Hrl,4
H

I

U
.)

r-!
lr}

I
(J
fl

t4v
d
P

J
+
C)
D

Ez
E

1

Qp

Zz
I()

J

A
I

U
J

I
tsl

I
Q
D

E,
&

I

U
J
{f

N

o\

-f,
C{

+
I

t-.
X

e

Fr
Fr

T

Y
F-FI

.tiT

0)
FS,-
t
I.rl
fiL

F

ko
tt)
t-{
v)
c)r-a
L,
G
U
*



9t02

TABLE 7 (Continued)

UNDISTURBED CUL\MRT DESIGN SUMMARY

Culvert 100 yr - 6 hr Event

2.00t' Recommended

Construction
(Diameter)

(Fr)

Flow

Capacity

(Cfs)

Headwater

Req'd

(ft.)
Peak

FIow Cfs

Velocity

fos

Min.
Diam.

Req'd - Ft

{+GA+ 1@ #E# 2{3 l.+ ###
Ute'EE oJ+ ffi? 038 +5 *ffi
Ute-EE ## #2#l H9 3# 16Ht1

U'+FF e95 4# 0#l ffi 3e53

U€-G,E 48d{ wt m 3# 14#+1

{+€+ffr M 1+8+ 159 2# 1ffi6

UCCJ H4 rsso g# l# +s6+ F

U'g'ICK gt#'0 14#9 WT 34 #i+le

u+r+ 15J{' t+39 +59 4S z+ffi*

Ute+'{M 0# 7#+ +# :l:5 1g#
{Jte'FtN jffie l#E 2#g +s ?#ffie

I+ene€) l{0#1 ++4+ 346 4# ?s,456

Ute'+P s#9 H{ e38 1# y#L l-

UC.AA 46.4s 12.94 2.14 3.5 173.02

UC.DD o.92 E.L7 0J8 1.5 36.13

UC.EE 4737 12.s8 2.19 3.s L6s.44

UC.FF 0.95 7.26 0.41. 1.s 30s3

UC,GG 48i2 12.64 2.21 J.t 16s.44

UC-HH 2s.48 12.83 1.59 2.0 46.96

UC.JJ 2.L6 r0.00 0.52 1.5 35.61

UC.KK 27.64 13.00 1.65 3.0 137.10

UC.LL 75.96 T4.40 2.s9 4.0 24t.68

UC-MM 0.52 7.78 0.29 1.5 40.91

UC.NN 76.48 L4.42 2.60 4.0 24L.68

uc-oo 100.21 L3.62 3.06 4.0 204.s6

UC-PP 0.69 6.16 036 1.5 27 3l

APPENDIX 7-4 25



n2
*UC.RR 0,23 3.03 031 3 x 0.75 3 x2.40

Carries U3 of drainage from UA-PP.

APPENDIX 7.4



* Same as DA-L5.

APPENDIX 7.4

9t02
TABLE 8A

DISTURBEI} AREAS DATA

TABLE 88
ASCA AREAS DATA

Area

ID Acres

Hydraulic

Length

High

EleYation

Low

Elevation

Change

Elevation

Slope

To

Runoff

CN

DA.1 l_.83 362.7 7TLz 7076 36 9.93 90

DA.2 L.44 273.L 7076 7068 8 2.93 90

DA.3 1.33 955.5 7ttz 7068 44 4.60 90

DA-4 l.4t 505.4 7068 7038 30 5.94 90

DA.4a 1.42 436.6 7064 7038 26 5.96 90

DA-5 L.96 L86.0 7090 7026 64 34.4! 90

DA.6 o,g2 287.6 7092 7010 82 28.51 90

DA.7 1.00 2833 7042 7006 36 12.71 90

DA-8 1.52 437.4 7084 7006 78 17.83 90

DA.9 L,76 524.0 7008 6974 34 6,49 90

DA.10 4.26 931.g 7064 6992 72 8.66 90

DA.l1 0.62 267.4 6970 6962 8 2.99 90

DA-12 L.4g 495.6 7026 69s0 76 1s33 90

D4.13 0.58 461.0 6992 6964 28 6.07 90

DA.14 2.14 5M.4 6974 6940 34 6.74 90

DA.15 133 877.6 6968 6884 84 9.57 90

Area ID Acres Hydraulic

Length
High

Elevation
Low

Elevation
Change

Elevation

Slope 7o Runoff

CN
*DA.W r.33 877.6 6968 6884 84 9.57 90

DA.X s#9
1.L9

340.4 7r28 7094 34 9.gg 90

DA.Y 0.04 35.0 7075 7064 11 3L.43 90

DA.Z 1.62 279.1 6918 6913 5 l_.80 83

27
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TABLE 9

DISTURBED DRAINAGE SUMMARY

Drainage 10yr-6hr
1.30"

10 yr - 24 hr
2,00"

25yr-6hr
1..60u

L00yr-6hr
2.00"

Peak Flow

Cfs

Peak Flow

Cfs

Runoff

ac. fiL

Peak Flow

Cfs

Peak Flow

Cfs

DA-1 0,77 1,69 o.l7 1..L1 L.57

DA-2 0.66 1.46 0.1.3 0.95 1.36

DA-3 0.60 Is7 0.12 0.87 L.26

DA.4 0.68 L.50 0.13 0.98 t39

DA-4a 0.67 L.47 0.L3 0.96 L37

DA-5 0.56 L.22 0.L8 0.80 L.L4

DA-6 0.2E 0.61 0.07 0.40 0.56

DA.7 038 0.E4 0.09 0.55 0.78

DA.8 0.62 137 0.14 0.E9 1.27

DA-9 0.85 1.87 0.L6 L.22 1.74

DA-10 2.lo 4.66 039 3.03 432

D4.11 0.28 0.62 0.06 0.4L 0.58

D4.12 0.65 L.42 0.L4 0.93 1,32

DA.13 0,28 0,61 0.05 0.40 0,56

D4.14 t.o2 2.25 0,20 L.47 2.09

IrA-15**/

DA.W

0.66 t.46 0.1.2 0.95 t35

DA.X* ffi+
0.49

e#o
1-.0E

0s9
0,11

059
0.71

es4
1.00

DA.Y* 0.02 0.M 0,01 0.03 0.M

DL-Z* 036 1.L5 0.09 0.62 L.01.

Drainage to Pond 2,16 L4.97

* ASCA areas do not drain to pond.
** Drains to County Road.
APPENDIX 7.4
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TABLE 10

DRAINAGE STRUCTURES

Strucfure Drainage From: Remarks:

UC.AA UA-AA, DA-X Right Fork Undisturbed + ASCA-X

UC.DD UA.DD Right Fork Undisturted

UC.EE UC-AA and UC-DD Right Fork Undisturted + ASCA-X

UC.FF UA.FF Right Fork Undisturbed

UC.C,G UC-AA Thru UC-FF Right Fork Undisturbed + ASCA-X

UC.HH UA-IIH, DA-Y Left Fork Undisturted + ASCA-Y

UC-JJ UA-JJ Left Fork Undisturbed

UC.KK UC-HH and UC-JJ Left Fork Undisturbed + ASCA-Y

UC.LL UC-AA Thru UC-KK Main Canyon

UC-MM UA.MM Main Canyon

UC.NN UC-AA Thru UC-MM Main Canyon

uc-oo UC-II{N + Sediment Pond Overflow Main Canyon * Ponds

UC-PP UA.PP Main Canyon (Below Pond)

UC-RR 1/3 OF UA.PP Main Canyon (Below Pond)

UD.Z UA.PP Main Canyon (UC-PP)

rD-15 uA-15, DA,15 County Road

DD.1 UA-la, UA-lb, DA-l

DD.2 DD-L, UA-Za, UA-2b, DA-2

DD.3 uA-3, DA-s

DD.4 DD-2, DD.3, DA-4

IlD4a DA-4a, UA-4

DD.5 DD-4s,IJA.S, DA-s

DD.6 DA.6, DD.4, DD-s

DD.8 ItA-8, UA-8

DD-8a DD-6. DD.8

DD.9 uA-?, DA-7, UA-g, DA-9

DD,10 UA-l0a, UA-10b, UA-10c, DA-10

DD.l1 DA-11, DD.8a

DD-I2 DD.10, UA-12, DL-12

DD.13 DA.13

APPENDIX 7-4 29
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TABLE 10 (Continued)

DRAINAGE STRUCTURES

DC.2 DD-z + DD-3

DC-4a DD-4a

DC-s DA-s, UA-s

DC-6 DD.5

DC-7 DD{, DD-8

DC-8 DA.8

DC{a DD-8a

DC-9 DD.9 To UpperPond

DC.lO DA.lO

DC-10A DD.lO

DC-r1 DD.II

DC-l2 DD.l2 To Lower Pond

DC-13 DD-11, DD-13 To UpperPond

D€.lf, U*rlqDrH

APPENDIX 7.4 30
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TABLE 11

DRAINAGE STRUCTURE FI,OW SUMIVIARY

Structure 10/6

Cfs

Ltl24
Cfs

zsl6

Cfs

100/6

Cfs

Flows To:

{JH t+8e HA +s#3 ffi:)

{J€.EE 0J5 g#1 H{ g#2

Utg'EE #is'4 4'tr8 ,w +7e+

Utg+F ftlf, A7#l &'{'6 0J5

U€4G 1+# +ffis ffi 48Cf

{+C'HII 1#l n+a +!tss M

UqH 05.8 zis H+ +f,4

U&IFIC +#r +ffi 1+#l #4e

{J€-I* aJ:s? I'u8 {e#,0 15'#4

IJ€+ftf 0#7 g# CIal o52

{J€-FFI 2H1 8'+0e {of'4 r#*
utg.ee #*+ lss#3 6+#l 1{0#t

UC.AA 12.97 45.1,2 25.6s 46.4s Undisturbed Bypass

UC.DD 0.15 0.64 o.M 0.92 Undisturfied Bypass

UC.EE 13.r2 4s.76 26.09 4737 Undisturbed Bypass

UC.FF 0.16 0.67 0.46 0.95 Undisturbed Bypass

UC.GG 13.28 6.43 26s5 4832 Undisturbed Bypass

UC,HH 739 32A2 13.08 25.# Undisturbed Bypass

UC.JJ 050 2.6s l.t2 2.16 Undisturbed Bypass

UC.KK 7.89 35.47 14.20 27.64 Undisturted B;pass

UC.LL 2L.t7 81.90 40.75 75.96 UndisfurM B5rpass

UC.MM 0.07 032 t.24 0*52 Undisturhed Bypass

UC.NN 2L.24 82.22 40.99 76.48 Undisturbed Bypass

UC.OO 4457 105.95 64.72 100.21 Undisturbed Bypass

UC.PP 0.11 0.49 033 0.69 Undisturbed Bypass

+UC.RR 0.04 0.16 0.11 0.23 Undisturbed Bypass

IJD.Z 0.11 0.49 033 0.69 Main Canyon

UD.l5 1.0s 3.43 1.80 2.96 County Road

DD.1 1.79 7.13 3.48 6.I7 SedimentPond

DD.2 322 12s2 6.13 10.79 Sediment Pond

DD-3 1.18 430 2.t3 3.6s Sediment Pond

3LAPPENDIX 7.4
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Structure L0t6

Cfs

t0124

Cfs

2sl6

Cfs

L00/6

Cfs

Flows To:

DD.4 5.08 1832 924 1.5.&3 SedimentPond

DD-4s 0.69 156 r.02 150 Sediment Pond

DD.5 TJrt 2.8r 1.84 2.68 Sediment Pond

DD-6 6.62 21.74 11.48 19.t7 SedimentPond

DD.8 0.68 1.69 1.03 Ls3 Sediment Pond

DD-8a 730 ?3.4 12st 20.60 Sediment Pond

DD-9 r26 2f,6 1.88 2.75 Sediment Pond

IID-10 258 7.M 4.09 6.52 SedimentPond

DD.l1 758 24.05 12.9l 21.1.8 SedimentPond

DD.I2 4.tr 1351 6.99 Lt.62 Sediment Pond

DD-13 0J8 0.61 0.40 0s6 Sediment Pond

* Carries l/3 of drainage from UA-PP.

APPENDIX 7-4 JL



Structure t.0/6

Cfs

fi124
Cfs

asl6

Cfs

100/6

Cfs

Flows To:

DC.2 ?fr.67 79J;s 39.63 73.8 SedimentPond

DC-4a 7S9 35.47 HE 27.54 SedimentPond

DC-s 0s7 l2s 0.82 1.18 SedimentPond

DC-6 I.26 2.81. 1.84 2,68 $ediment Pond

Ilc-7 21Jr E254 4t23 77 SedimentPond

DC-8 0.62 137 0s9 t.27 Sediment Pond

DC-8a 73 23,43 12"51 20.6 SedimentPond

DC-9 tJ6 za6 r"88 2.75 To UpperPond

DC-TO 2s8 7.4 4.09 65l SedimentPond

DC-l1 7-58 24.fis L2.92 2r.18 Sediment Pond

DC.T2 4,11 13.51 6-99 r1.62 To LorverPond

Ilc-13 7s]6 u.66 13.32 21.74 To UpperPond

E€-fd e3'6 Ltf *#i l#i i{ain€lmmrel

s509/02

TABLE Ll (Continued)

DRAINAGE STRUCTURE FIJOW ST]MIVIARY

APPENDIX 74 33
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TABLE I.2

DISTURBED DITCH DATA

Area

ID
Hydraulic

Length

High

Elevation

Low

Elevation

Change

Elevation

Slope

To

Runoff
CN

Manningts

No.

DD-1 3?.3.70 7102 7075 27 83 90 0.035

I}D.2 258.90 7075 7t)68 7 2.7 90 0.035

DD.3 977.50 7Lta 706t 44 4,5 90 0.035

DD-4 763.00 706E 7420 48 *63 90 0.0{0

DD-44 210.50 7W 7038 6 2,9 90 0.035

DD-5 L90.00 7024 7021 3 1..6 90 0.035

IID-6 189.30 7020 7008 t2 63 90 0.030

DD.8 268.90 7038 7008 30 ll.2 90 0.035

DD.8A 207.90 7006 6988 1.8 9.7 90 0.035

DD.9 445.E0 7002 6974 28 63 90 0.035

DD.lO 88.00 6992 6990 2 2.0 90 0.035

DD-l1 ?,/'2.80 6966 6962 4 L.6 90 0.035

DD.12 428.20 6968 69s0 18 4.2 90 0.035

DD.13 4223,0 6971 6964 7 1.7 90 0,035

* Effective slope to be reduced ta 5.7Wo with use of encrgF dissipaters.

APPENDIX 7.4 34
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TABI,E I,3

DISTURBED DITCH DESIGN SUMI\'IARY

Ditch Structure DD-1 DI}.2 DD-3 I}D.4 DD.4A

L0 yr - 6 hr event (in.) 130 1.30 130 1-30 150

Peak Florr {cfs) 1.79 3.22 L.1"8 5.0E 0.69

Velocity (&s) 4.26 3.U 3.05 4.99 2.26

Required Area (ff) o.42 0.99 039 l.o2 030

Florry Depth (ft.) 0.46 0.70 0.44 0.7L 039

L0 yr - 24 hr event (in.) 2.00 2.00 2.00 2.00 2.00

Peak Flow (cfs) 7.13 L2.52 430 1832 L.56

Velocity (fps) 6.02 4.55 4.22 ** 5.gg 2.78

Required Area (ff) L.18 2.75 1.02 3.06 0.56

Florry Depth (ft-) 4.77 1.1"7 0.7L 1.24 0.53

Construction

Minimum Area (ff) 3.22 5.58 2.93 6.06 2.12

Minimum Depth (ft-) 1.27 1.67 l.2l 1.74 L.03

*Erosion Protection N N N Y N

Energr Dissipater

Interuals
100'Max.

* Based on 10 year - 24 hour flow.
** Based on installation of energr dissipaters.

APPEF{DIX 74 35
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TABLE 13 (Continued)

DISTURBED DITCH DESIGN SUMIVIARY

Ditch Structure DD-5 DD.6 DD.E DD-8A DD.9

10 yr - 6 hr event (in.) 130 130 1-30 t30 130

Peak Florv (cfs) L.26 6.62 0.68 7-30 1.26

Velocity (Ss) 2.ll 1"0.06 3.74 6.17 3.52

Required Area (ff) 0.60 0.66 O.I.E L.18 036

Florv Depth (ft-) 0.55 0.57 0"30 fi.77 0.42

10 yr - 24 hr event (in.) 2.00 2.00 2.00 2.00 2.00

Peak Flow (cfs) 2.81 21,14 1.69 ?,3.43 2.E6

Velocity (fps) 2.57 8,06 4.70 8.25 432

Required Area (ff) 1.09 2.7X 036 2.M 0.66

Flow Depth (fr-) o.74 L.16 0.42 L,19 0.58

Construction

Minimum Area (ff) 3.08 5.51 L.69 5.?1 23.3

Minimum Depth (ft.) t.?A 1.66 0.92 L.69 1.08

*Lining/Bedrock YN N t*Y N Y N

Rip-Rap D* 7u -

* Based on 10 year - 24 hour flow.
** On Bedrock
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TABLE L3 (Continued)

DISTURBED DITCH DESIGN SUMIVTARY

Ditch Structure Dr).10 DD-Ll. DD.12 DD.13

10 yr - 6 hr event (in.) 130 1J0 130 r30

Peak Flow (cfs) 2.5E 7.58 4.Ll 0.28

Velocity (fps) 2.74 3.30 4.07 1.48

Required Area (ff) 0.94 230 1.01 0.19

Florry Depth (ft.) 0.69 L.U7 0.71. 031

L0 yr - 24ht event (in.) 2.m 2.00 2.00 2.m

Peak Flon (cfs) 7.M 24.05 13.51 0.61

Velocity (fps) 3.57 4.40 5.47 1..E0

Required Area (ff) 2.08 5.46 2.47 034

Flow Depth (ft.) L.02 1.65 1.L1. 0.41

Construction

Minimum Area (ff) 4.62 9.25 5,LE 1.66

Minimum Depth (ft.) 1.52 2.15 1.6L 0.91

*LininsfBedrock YAI N N N N

* Based on 10 year - 24 hour flow.

APPENDIX 7.4
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TABLE 14

DISTURBED CUL\MRT DATA

Culvert ID Length Slope 7o Manninqts No.

rlc-2 45 2.Wo 0,020

DC.4A 1"70 6.Wo 0.020

DC.5 2s 2.Wo 0.020

DC-6 80 2.Wo 0.020

DC.7 s0 2,Wo 0.020

I}C.8 s0 lA.Wo 0.020

DC-EA 1s0 t6.Wo 0.020

DC-9 t20 25.Wo 0.020

DC.lO 85 25.Wo 0.020

DC-1OA 60 2t.Wo 0.020

DC-11 60 5.Wo 0.020

DC-r.2 75 I0.Wo 0.020

DC.13 65 5.Wo 0.020

Ee-ffi 95 #Wo os:10

APPENDIX 7-4 38
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FIGURES

Figure L Culvert Nomograph

Figure 2 Rip-Rap Chart

Figure 3 Undisturbed and Disturbed Ditch, Tlpicd Section (Unlined Ditfh)

Figure 4 Undisturbed nnd Disturbed Ditch, Tlpical Section (Lined Ditfh)

Figure 5 Undisturbed Culvert Inlet, Ilpical Section

Figure 6 Main Bypass Culvert Outlet
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DESIGN OF SEDIMENT CONTROL STRUCTURES

3.L Design and Construction Specifications for Sedimentation Pond
3.2 Sediment Yield
33 Sediment Pond Volume

Table Ld Sediment Pond Design

Table 17 Sediment Pond Stage-Volume Data

Table L7A Sediment Pond Stage-Discharge Data (Open Channel Spitlway)
Table L8 Sediment Pond Stage-Discharge Data (Principal Spillway)
Table 19 Sediment Pond Stage-Discharge Data (Emergenf,y Spitlway)

3.4 Sediment Pond Summary

Figures

Figure I Sediment Pond Stage - Yolume Culve
Figure 9 Stage Discharge Curve - Intercell Spillway
Figure L0 Sediment Pond Principal Spillway Stage - Ilischarge Curve
Figure 11 Sediment Pond Emergency Spillway Stage - Discharge Cuve
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3.L Design and Co.nstruction Snggifrcatipns for Se4imentation PoBd

AII construction of sedimentation ponds will be performed under the

direction of a qualifred, registered professional engineer.

The upper cell (cell A) of the sediment pond will be constructsd with an open

channel spillway with a minimum depth of 1.5' below the top of the dam.

The lorryer cell (cell B) will be constructed with a combination of 2 spillways.

The principal spillway will be a 36" C.M.P. culyert riser and oil skimmer.

This spillway will overflow at an elevation at least 3' below the top of the

dam, This spillway will discharge directly into the bypass culvert (UC-OO)

which is located beneath the pond. In the unlikely event of failure of the

principal spillway, the lower pond cell will also be equipped with a second

(emergency) culvert spillway, consisting of a 36" C.M.P. culvert riser and oil

skimmer, with a minimum depth of 2.0' below the top of the dam. This

spillway will also flow directly into the undisturbed bypass culvert (UC-OO).

The open-channel spillway will be constructed of grouted rip-rap or

concrete, and will have a minimurn 5' bottom width with 2h :lv side slopes.

The area of pond construction shall be examined for topsoil, and where

present in removable quantities, such soil shall be removed separately and

stored in an approvcd topsoil storage location.

In areas where frll is to be placed for the pond impoundment structures,

natural ground shall be removed for at least L2" below the base of the

structure.

Native materials shall be used where practical. Filt will be placed in lifts not

to exceed L5' and compacted prior to placement of next lefr- Compaction of

all frll materials shall be at least 95To.

Rip-rap or other protection (culverts, concrete, etr.) will be placed at all

inlets and outlets to prevent scouring. Rip-rap will consist of substantial

(non-slakiog) rock material of adequate size.

a)

b)

c)

d)

e)
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e509/02g) Decanting of the ponds, as required, wilt be accomplished by use of a
portable pump with an inverted intet, and a pumping capacity of 100 gpm or
greater. Samples will be collected prior to decanting of the pond. If the
quality of the water meets the requirements of the U.P.D,E,S. Permit,
decanting will proceed, Discharge samples will be collected as per the
approved U.P.D.E.S. Discharge PermiL

h) Slopes of the embankments shall not be steeper than 2h : l-v, inside or
outside, with a total of the inslope and outslope not less than 5h : Lv, except
where areas of the pond are incised.

i) Tops and external slopes of the impoundments will be planted with an
approved seed mix to help prevent erosion and promote stability.

i) Top width of the embankments shall be not less than (H+3S)/S, wherrc

f[ = Height of l]nm in feeL
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3.2 Sedimeqt-Y_ield

The Universal Soil Loss Equation (USLE) wns used to estimate sediment yield ftom
disturbed areas. All soil loss from this area was assumed to be delivered to, and
deposited in the sedimentation pond.

Erosion rate (A) in tons-per-acre-per-year is determined using the USLE as

follorrys:

r = (R) (K) (Ls) (Cp)

where the variables R, Iq LS, and CP are defrned as follows:

Variable *R' is the rainfall factor which can be estimated from f, = }IFa;where p
is the 2-year, 6-hour precipitation yalue. P for the West Ridge area is 0.82" as

shown in Section 2.L. Therefore, the estimated value of "Rt for this area is L?.4S.

-Variabls "K" is the soil erodibility factor. For disturbed areas, the "Ktt value is
consersatively estimated to be 0.5. (6K" is estimated to be 0.035 for undisfurbed
flreas.

Variable "LS" is the length-slope factor. This figure was determined by applying
the slope length and percentage for each sub-drainage area to the chart in Figure
5.L5' p. 334' '(Applied Hydrology and Sedimentologr for Disturbed Arefl$", Barfreld,
Warner and Haan, 1983.

Variahle "CP" is the control practice factor, which can be divided into a coyer and a
practice factor. For purposss of these calculations, the fotlowing *CP' values were
used:

$ite
Compacted Areas

Reseeded

Undisturbed Area

CP Factor
L.20

03E

0.15

The sediment volume is based on a density of 100 pounds per cubic foot of
sedimenL
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SIope

Length

Feet

Slope

(Vo)Acres

L2.97

57.62

5'#8

5.7s

9+7
21.6s

4"-8'3

4.86

1+8'9

5.11

Cell4
0.43E

1314

830

100

825

9.7

67.5

92.82

r.25

77.38

0.1s

t.2

0.15

L.20

0.L5

r.20

LS

3.10

83.84

3.20

1s0 1s

9s0 68

680 9s

CP A** Yield**+

Right Fork-Disturbed

Right Fork-Undisturbed

*I,eft Fork-Disturbed

*I-eft Fork-Undisturhed

Main Canyon-Disturbed

L7.45 0.5

L7.4s 0.03s

L7.45 0.5

17.45

17.45

0.035

0.5

0.035

78

32,46 0.193

7.68 0.203

+.++ 0.089

33.s0

8.50 0$3'9

0.081

13.09 0.029

7.09 0s55
0.013

Tot4l

0.608

1.824

Main Canyon-Undisturbed t7-45

Total Sediment l year (ac.ft)

Total Sediment 3 years (ac.ft.)

Drains to Cell B

A = tons/acne-year

Yield = acre-fflyear

Cell B

0.170

0.s10

*
**
#**

33 Sediment Po-nd Volume

The volumes shown in Table 16 are from the volumes calculated ftom the

precipitation , runoff and sediment yield for a 10 year - 24 hour precipitation evenL

The volumes were calculated based on the disturbed areas (and contributing

undisturbed areas) runoff values, developed using the design parameters described

in this section.
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1-

2-

3-

4-

5-

6-

7-

8-

TABLE I-6

SEDIMENT PONI} DESIGN

Use 2.00" for L0 year . 24 hour event

Ilisturbed Area llraining to Pond = 23.58 acres.

RunoffCurve Number = CN = fl) (Disturbed)

Disturbed Area Runoff = (From Table g, L0 yr./24 hr.)

Undisturbed lVatershed = 84Jf Acres

RunoffCurve Number (See Table 3)

undisturbed Area Runoff (From Table 4, 10 yr/24 hr)

Sediment Storage Volume

usLE - 1.924

Direct Prmipitation into Pond
1,66 acres x 2.00" / 12 in./fL

Total Required Pond Volume
2.160 + 2.79O + l".BZ4+ 0.277

Pond Actual Volume at Principat Spittway

Peak Flow (25 year - 6 hour event)

Note: Refer to Appendix I for computer backup data.

a.tf9 ac.n.

a'790 ac,e

1.824 ac.fit.

0.277 ac.fft.

-7.051 ar-fft.

8.1.70 flc.fit.

ZIZS ctq

9-

t0-

1L-

L2-
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TABLE 17

WEST RIDGE SEDIMENT POND
STAGEVOLUME DATA )

Elernation Area (ff) Volume
(ac. ft.)

Acc. Volume
(ac, ft-)

Remarks

6936 796.2 0 0 Bottom Cell A

693E 5,448.7 0.143 0.143

6940 8,307.5 0.316 0.459

6942 10,755.2 0.418 0.897

6942.8 0.213 1.110 607o Sediment Cleanout Level

6944 L2,527.2 0.s34 1.,131

694s.4 0.419 1.850 Maximum Sediment l-evel

6946 141333.5 0.6t7 2.048

6948 r6296.E 0.703 2,751

6950 18J31.s 0.795 3.546

69s2 20279.9 0.886 4.432

69s2.5 201704.0 0.235 4.667 Spillway Cell A

6954.s 22,490.\ 0.992 5.659# Crest Cell A

6926 363.0 0.000 4.667 Bottom Cell B

6928 10,208,0 0.243 4.910

6928.E0 0.226 5.136 607o Sediment Cleanout Level

6930 13482.9 0s39

0313

5.449 Maxim u m Sediment l*v'el

6932 rs220.4 0.654 6.103

6934 17324.9 0.747 6.8s0

6936 t9,402.2 0.843 7.693

6937 20,360.0 0.4s6 8.149 Principal Spillway

6938 21,407.9 0.479 8.628 Emergency Spillway

6940 23.731.5 1.036 (10.6S6;** Crest Cell B
*
rS:&

Volume at Upper Dam Crest.

Total Volume at Crest of Both Dams.

0.29 ac. ft. surplus with
sediment at maximum.

47APPENDIX 7.4
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TABLE 17A

SEI}IMEI{T POND

INTERCELL OPEN-CHANNEL SPILLWAY

STAGE DISCIIARGE DATA

Notel *25 year - 6 hour Peak Flow to Upper Cell = 15.20 cfs.

. Flow will pass through spillway at a depth of 0.83'.

Calculations based on Broad Crested lVeir Formula

Q = 3,08? hII 1r; lryhere h = AversgcWidth = 5, + (5+.4d)

2

STAGE (ft-) DISCHARGE (cfs)

0.00 0.00

0.20 1.49

0.40 4.53

0.60 8,90

0.80 14.58

0.83 *L5.55

L.00 21.6!
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TABLE lE

SEDIMENT POND

PRINCIPAL SHLLWAY

STAGE. DISCIHRGE DATA

Iileir Florv

Q= CLtrt'E;WhseC= 3.0,L= 9'42

g = 2826 Hw

Q = Cta {@i Whae Ct = 0.6, a = 7'0ffir5, E = 32

g =ir fiSt{H
Pinq Flow

.. L 1 \fa , ;WIt*e a =
I{e+ ffi+ I{cL)

?.065, g = 32, Ht = H+ 4 - (0.6)(2.0)I = H+ 22, I(s = 1.0, tr(h = 05, tric = 0.05, L = ?Ot

Flow

(1*

Q = 3021 (Il * 22)*

36'' C.M.P. RISER

Staee (ft) Discharge (cfs)

Weir Flow Orifice Flow Pine Flow

0.00 0.00 0.00 44.81

0.20 2.s3 15.17 46.80

0.40 7.15 21.45 48.71

0.52 10.60 24.45 49.82

0,60 13.13 26.27 50.55

0.80 ?.0'J2 30-33 52.33

0.t9 *23.73 31.99 s3,10

1.00 2826 33.91 54.04

t.20 37.15 37.15 55,70

1.40 46.81 40.12 573.2

r.60 57.19 42.89 sEs9

1.80 68.25 4550 60.42

2.00 79.93 4796 61.91

*25 year - g fto". P*nf. fn* = ZS'ZI
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TABLE 19

SEDIMENT PONI}

EMERGENCY SHLL\ilAY

STAGE - DISCHARGE DATA

36U C.M.P. RISER

Stage (fit) Discharye (qfql-
-#'4

\ileir Flow Orifice Flow Pipe Flow

0.00 0.00 0.00 44.tL

0.20 2.s3 15.17 46.80

0,40 7.15 21,45 48.7r

0.s2 10.60 24,45 49.82

0.60 13.13 26.27 s0.55

0.E0 20.J2 3033 52J3

0"E9
+?3.73 31.99 53.10

1.00 28.26 33.91 s4.04

L.20 37.15 37.L5 55.70

1.40 46.81 40.L2 8732

1.60 57.1.9 42.t9 5E.E9

1..E0 68.25 45.50 6042

2.00 79,9! 47,96 61.91

*25 yeaql[ hour Peak Flow = 23,7I :fsl Flow is weir contrnlled a-t H = $'39t'

\ileir Flow

9rilige Flow

PiPe Flow

g = cIJt\Wh*eC = 3'0,L = 9'42

g = ?,j8,26 H1R

Q = Cta J@;w'heft C/= 0'6, a =7'x65' g =32

g = is gl.gL '/-H

aI
g= aI Grt\e ;wlst a = 71165,9 - ?Z,Ht = H+ 4 - t0'6X2o)F Ir+ 22' Kt ' rO& = ol.'k - oos'L= N
(L+ Xt+ Nb+ trc/-)

- nzL@ + 22Y
NotgFlowDataisboscdonnof,owpassingthmughPr,|ndpolSp||lwayRisen
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The Sediment pond has been designed to contain the disturbed area (and

contributing undisturbed area) runoff from a L0 year - 24 hour precipitation

even! along with 3 years of sediment storage capacity. Runoff to the pond

wi1 be directed by various ditches and culverts as described in the plan.

The required volume for the sediment pond is calculated at 7.051 acre feet'

including 3 years of sediment storage. The sediment pond size is 2 cells with

a total volume of approximately 8.LTO aQre feet at the Principal spillway'

which is more than adequate. If sediment is allowed to reach the maximum

volume in both the upper and lower cells, as determined by the markerso the

ponds will still have x.zg ac. fL surplus storage capacity above the L0 year -

24 hour design.

The pond will meet a theoretical detention time of 24 hours- It is equipped

with a 36,, cmp culvert riser and oil skimmer for a principal spillway and a

36,, cmp culvert riser emerBency spillway. Any discharge from the pond will

be in accordance with the approved UPDES Permit.

The pond inlets are protected from erosion. The principat spillway, and/or

emergency spillway will discharge directly to the undisturbed bypass culvert

(UC-OO), and to the main canyon drainage'

The pond is temporflrr, and wilt be removed upon frnal reclamation of the

propertY.

The pond has been constructed according to the design criteria listed under

"Construction Specifications for Sedimentation Ponds"'

The pond is equipped with an inter-cell open channel spillway constructed of

grouted rip-rap or concrete. In addition, the lower cell (cell B) is equipped

with a vertical 36" cmp culvert and oil skimmer as a principal spillway and a

vertical 36" cmp culvert riser as an emergency spillway. Dimensions of the

inter-celt spillway are a minimum depth of 2.0', 5' bottom width and 2h : lv

sideslopes. calculations in Table tiashow the spillway will pass the

a)

b)

c)

d)

e)

f)

s)
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expect€d peak tlow of 15.20 cfs from the upper cell at a depth of 0.83'.
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e509/02

The principal spillway in the lower celt (B) is sized to carry runoff from a 25

year - 6 hour precipitation event, which is shorrn on Table Ll as 23.73 cfs.

This overflorv is a 36" cmp culvert frtted with an oil skimmer as shonm on

Map 7-4. The discharge will go into by-pass culvert UC-OO, which is

Iocated beneath the ponds. In the event of failure of this overflow, the lower

cell is also equipped with an additional 36" cmp emergency spillway as noted

in g) flbove.

The 36" cmp principal spillway will carry the peak flow hom a 25 year - 6

hour event at a depth of 0.89' over the pipe as shown on Table LE and Figure

10. The smergency spillway is constructed L' above the principal spillway
elevation. This spillway is a minimum of 2.0' below the top of the dam, and

will carry the entire flow of the 25 year - 6 hour event at a depth of 0.89',

leaving more than a foot of freeboard to the top of the dam. See Table 19

and Figure l"L for Stage - Discharge details for the Emergsncy Spillway.

The runoff ftom the lorryer spillway will travel into by-pass culvert UC-OO,
which wilt then discharge to the main channel below the minesite.

The main canyon culvert is adequate$ sized to crlry the flow of the

undisturbed by-pass drainage plus the pond overflow. It dischnrges into the

Main Canyon drainage approximately 390' dorrynstream of the pond outlet.

The culvert outlet is equipped with an adequately sized rip-rap apron to slow

the combined florv sufficiently to prevent erosion of the downstream channel.

i)

j)

k)
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FIGURE 7

ASCA-X Containment
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7 104

Plan View

Se ction View
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Reclama tion Hydrolp.gy

4.1 Gen-ef4l

Prior to construction of the mine site and facilities, it is proposed to only slightly

alter the existing side and main canyon channels to allorr for culvert installation.

The main channel bottom will be graded to a hottom width of approximately 1.2'

with approximate 2h : lv side slopes. The side channel bottoms will be graded to a

width of approximately 4' with approximate 2h : lv side slopes. In areas of existing

topsoil, the channel areas will he covered rdth a layer of frlter fabric extending a

minimum of 10' each side of the channel hanks. Bypass culverts will then be

installed and neces$ary earthwork will be done to construct the mine site. Upon

final reclamation, all hydrologic controls, including the sediment pond' will be

removed. During regrading operations, the backfill over the channels will be

removed dorryn to the frlter fabric, The fabric will also then be removed' exposing

the nearly natural, pre-existing channels. Construction and reclamation in this

manner will allow for a more complete and natural restoration of channels. Since

the existing channels are stable and naturally rip-rapped and sized, no additional

rip-rap or channel sizing is proposed. As the culvert is removed, silt fence will be

installed along the channel banla in those areas where topsoil was replaced or

areas that have in-place topsoil resources. Refer to Map 5-9 for the location of the

silt fences.

Reclaimed channels are noted with an RC-I-etter (i,e. RC-BB). Channels are

shown on Map 5-9, *Minesite Reclamationt'.

A typical channel cross-section for each side and main channel is shorrn on Figure

L2. Calculated flows for the applicable storm event were then routed through the

channels to determine if reclaimed channel sizes were adequate for the design

flows, (See Table 20). In all cases, the channels were adequately sized to safely

carry the contributing arsa runoff.

APPEI{DIX 7-4 55
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Reclaimed A$i* I-fainage. Sontrol
During frnal reclamation, all previously installed drainage controls, including the

sediment ponds, wilt bs removed. The reclaimed area will be roughened W
discontinuous tilling and/or "gouging" the area with a trackhoe bucke[ The

roughening will create furrows or depressions at approximately 18" deep

throughout the reclaimed area. In additiono straw or wood mulch will be used in
frnal seeding of the area. Roughening wiII continue to the existing channel banks,

and the entire reclaimed area, including channels, will be reseeded according to the

approYed plan.

Prior to removal of the sediment ponds, a series of 4 silt fences will be installed

across the main drainage channel belaw the pond area, as shorm on Map 5-9.

These silt fences will remain as final treatment for runoff from the reclaimed site

until Phase II Bond Release requirements are met. These srrer however, only

secondary sediment controls. The primary sediment control from the reclaimed

site will be extensive roughening/gouging, use of mulch and revegetation.

Calrulations have been nrn to estimate the total sediment production ftom the

reclaimed site, and to evaluate the effectiveness of the treatments.

The Universal Soil Loss Equation (USLE) was used to estimate sediment yield from

disturbed areas. All soil loss from this area was assumed to be delivered to, and

deposited in the main channel.

Erosion rate (A) in tons-per-acre-per-year is determined using the USLE as

follows:

r = (R) (K) (tS) (CP)

where the variables R, IL LS, and CP are defrned as follorvsl

Variable '5R" is the rainfall factor which can be estimated from ft = ZTPriwhere P

is the }-yerrr 6-hour precipitation yalue, P for the TYest Ridge anea is 0.82" as

shown in Section 2.L. Therefore, the estimated value of *Rt for this area is 17.45.

APPENDIX 7.4 56
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Variable *K" is the soil erodibility factor. For disturbed areas, the "K" value is

conseryatively estimated to be 0.25. 6'Ktt is estimated to be 0.035 for undisturbed

areas.

Variable "LS' is the length-slope factor. This figure was determined hy applying

the slope length and percentage for each sub-drainage area to the chart in Figure

5.15, p. 334, "Applied llydroloff and Sedimentologr for Disturbed Areaso, Barfield,

Warner and Haan, L983.

Variable'ClF is the control practice factor, which can be divided into a cover and a

practice factor. For purposes fo these calculation, the following oclfot values were

used:

Cover Factor - 3(Ctt

Reclaimed Area - Wood Fiher Mulch

Undisturbed Area - Section 3.2

Disturbed Area - Section 3.2

Control Practice Faclor -.."H'

Assumed equal to L.0, since the land is not used for crops.

The table on the following page is a summary comparing expected sediment

contributions from the proposed disturbed area only, under all three phases of
conditions - Undisturbed, Disturbed and Reclaimed.

Note: While this set of calculations assume all sediment production is delivered to

the main channel, this is probably not the case. The deep surface gouging on both

sides of the channel during reclamation will likely trap most, if not all, of the

transported sediment prior to reaching the channel.

The sediment volume is based on a density of L00 pounds per cubic foot of
sediment

*Barfreld, et,flI., 1983, Appendix 54.

- * 0.01

- 0.15

- L.20
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Drainage

Un d i s turbed/Di s turbed/Recla im ed

Sedimept Yiel4 Calculations - U$LE
(Proposed Disturbed Area OnlY)

Slope

Acres l*ngth Slope

Feet (Vo)

e509/02

CP a+ Yield*+KR

Right Forlr-Undisturbed

Righ t F'orlr-D isturbed

Right Fork-Reclaimed

Left Fork Undisturbed

I-eft Fork-Disturbed

Left Fork-Reclaimed

Main Canyon-Undisturbed

Main Canyon-Disturbed

Main Canyon-Rcclaimed

L7.4s 0.035

17.45 0.5

17.45 0.2S

17,45 0.035

17.45 0.5

t7.45 oJs

t7.45 0.035

17.45 0.5

17.45 0.25

3.10 0.L5

3.L0 1.20

3.10 0.01

3,29 0.15

3.20 1.20

3,20 0.01"

1.2s O.ls

1.25 r.20

1.2s 0.0t

0.2E4 0.0017

32.M 0.1933

0.13s2 0.0009

a'lj93 0.0008

3351 0,0889

0.1396 0.m04

0.11.5 0.0002

13,09 0.0290

0.0545 0.0001

12.97

L2.97

12.97

5.78

5.78

5.78

4.S3

4.t3

4.83

150

150

150

6E0

6t0

680

100

100

100

15

15

15

9.5

9-5

9.5

9.7

9.1

9.7

Totat Sediment (Undisturbed StatE) ..r... -... e ..- --. '. r....r..... 0.0027

03112

0.0014

A = tonslacrc-year

Yield = gsrc-ft/year

Summarq

The above table indicates the sediment contribution from the reclaimed areas of the

minesite will be approximately 0.0014 flcre feet per year, as compared to 03L12 acre

feet per ysar for the disturbed area. When the reclaimed areas are calculated as

undisturbed, the total minesite sediment contribution increases stightty to 0.0027

acre feet per year, Yerses the 0.00L4 noted in the table ahoYe.

This indicates the proposed reclamation process will actually reduce the expected

sediment contribution oyer natural, undisturbed conditions. This is primarily due

to the extensive roughening and use of wood frber mulch to reduce runoff.

Restored Channels

*
+*

4.3
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As mentioned in Section 4.1, existing channels will only be slightly altered prior to

construction. The restored main channels will have a bottom width of

approximately L2'with 2h : 1v side slopes, and the side channels are propossd to

have a bottom width of approximately 4' lryith 2h r Lv side slopes. The overall

channel slopes are not proposed to be altered during construction or reclamation.

Since the existing channel hottoms ars proposed to be only slightly regraded and

widened, existing natural rip-rap will be left in place; therefore, no additional rip-

rapping is proposed for reclamation.

The restored channel sizes were for checked adequaf,T to carry runofffrom a 100

year - 6 hour storm evenL As shorrn on Table 23, all channels are adequately sized

to carry the projected runoffwith atleast L'of freeboard. See Figure L2 fora
typical section of the reclaimed channels and summary of florry depths and

velocities.

Sediment Pqnd

As discussed in Section 4.L, the sediment pond will be removed during frnal

reclamation. Prior to removal of the pond, a series of 4 silt fences witl be placed

across the main canyon channel below the pond. Sediment control for the

reclamation will be accomplished by extensive roughening/gouging and revegetation

of the reclaimed area and installation of sediment traps in the restored channels.

The silt fences will act as secondary, tinal sediment controls. These fences will be

maintained until Phase II Bond Release. Ses Map 5-9 "Minesite Reclamation" for

location and reclamation details.

4.4

APPENDIX 7-4 59



e509/02

TABLE 20

FINAL RECI,AIVTATION

DRAINAGE AREAS COT{TRIBUTING TO CHANNELS

Refer to Map 7-2 for drainage arefls and Map 5-9 for reclamation channels.

RC-DD (Side Channel) UA-DI}

RC-FII (Side Channel) UA-FT

RC.GG RC-IID, RC-FT', UA-A/!,

UA-LarUA-Lb, UA-2a, UA-2b' UA-3'

uA-4, UA-s, UA-7, UA-9

DA-l, DA-z, rlA-3, DA-4, DA-4A, f)A-s,

DA-6,

DA-?, DA-g, DA-X

RC-JJ (Side Channel) UA.JJ

RC-KK UA-IIH, UA-L04, UA-L0b,

UA-10c, UA-8, RC-JJ

DAry, DA-8, DA-10

RC-MM (Side Channel) UA-MM

RC-PP (Side Channel) UA.PP

RC-QQ RC-GG, RC-KII RC-MM, RC-PP, UL-12,

uA-t4, uA-1.6

DA-lL, DA-12, DA-1.3, DA-L4, DL-?'
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TABLE 21

FINAL RECI,AMATION

DRAINAGE STRUCTURE FI,OW SUMMARY

100/6

cfs

10/6

cfs

Flows from Table 4, and Table 9-

61APPENDIX 74
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TABLE 22

FINAL RECI,AMATION

RESTORED CIIANNEL DESIGN PARAMETERS

Channel Bottom

width (fr-)
Side Slope

H:V
Slope

Vo

Reclaimed

Depth (ft")
Manningts

No.

RC.DD 4 2=l 4.5 L.5 0.035

RC.FF 4 ?tL 24.4 L.5 0.035

RC.GG t2 2zl 6.4 3.5 0.035

RC.JJ 4 ?;t1 24.6 L.5 0.035

RC.KK t2 2:l 1.(}.0 3.0 0.035

RC-MM 4 2;tl 4fi.7 1,5 0.035

RC.PP 4 2zl. 40.5 1.5 0.035

RC-QQ L2 2zl 63 4.0 0.035

APPENDIX 7.4



0509/02

TABIJ 23

FINAL RECI,AIVTATION

RESTORED CIIANNEL FI,OW CAIJCUI,ATIONS

Channel RC.DI) RC.FF RC.GG

10 yr - 6 hr event

(in.) tJ0 130 t30

Peak Flow (cfs) 0.L5 0.1.6 21.0E

Velocity (fus) 1.66 1".70 4.98

Req'd Area (fr-t) 0.09 0.09 4.24

Flow Depth (ft.) 0.02 0.02 033

L00 yr - 6 hr event

(in.) 2.00 2.00 2,00

Peak Flow (cfs) 0.92 0.95 69.98

Velocity (bs) 336 3.40 7.lo

Req'd Area (ft.t) 0.2t 0.28 9.09

Flow Depth (ft.) 0.07 0.07 0.68

APPENDIX 7.4
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FINAL RECI,AMATION

RESTORED CHANNEL FIJOW CAIJCUI,ATIONS

Channel RC.JJ RC.KK RC.MM RC.PP RC.QQ

t0yr-6hr
event (in.) r.-30 130 t30 130 t.-30

Peak Flow (cfs) 0,50 11".13 0.07 0.Ll 40.45

Velocity (fps) 2.66 4.49 L,43 1..7t 6.29

Reqod Area

{ft.t)

0.19 2.48 0,05 0.06 6.43

Flow Depth (ft.) 0.05 0.20 0.01 0.02 0.49

L00yr-6hr
event (in.) 2.00 2.00 2.00 2.00 2.00

Peak Flow (cfs) 2.16 35.65 0.52 0.69 116.3s

Velocity (fps) 4.65 6.96 3,15 3.51 9.13

Req'd Area

(ft.t)

0.46 5.12 0.17 0.20 L2.74

Florr Depth (ft-) 0.1.L 0.40 0.04 0.05 0.92

APPENDIX 7.4
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APPENDIX 1

WEST RIDGE

COMPUTERBACKUP
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48'' CUL\TERT OUTLET

RIP.RAP APRON

FLOW YELOCITY CALCUI.ATIONS



Title of run: NATIJRAL (1-00/5)
Solving for ....=

Trapede z i-od
.t--'t --- r^-Lr^ rEL\lrlow depth (f t )

-Fi-rst 

side slope n - .I
Second Side sloPe ."....=
Bottom width (ft) ...*..1
SIoPe of diversion .'...E
Manning"s n.. ......=
CFS '...I
Cross section area (sqft) . .=
Hydrualic radius .-.=
Fnc! fJ-t
Froude number ....-.=

Depth Normal

t-.10
1.0
1.0

8.00
0.0630
0.03s

100.01
10.03
0.90
9.98
1.85



Title of run: APRON (100/5)
solving for.. . .= Depth Normal

^-apedeziodIFlow dept,h (ft) !.74

-First 
side Elope. 2.0

Second Side sloPe ...-..E
Bottomwidth (ft) .""'3

Cross section area (sqft) .'=
Hydrualic radius -..=
fps -...E
Froude number ....-.3

2.0
I .00

Slope of diversion .*.-.E 0-0100
Manning"s n... .....r 0-035
flEq 100.01

20.05
L .27
4 .99
0.78



WATERSHED RUNOFF

CALCUI,ATIONS
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Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA_AA (T0751

watershed OrL.o

= 732 .0 acres
= 5400.00 Feet

= "; ?;3 f;3il;

f nf low into struct.ure # L
Struct,ure t.1rye : Null

Watershed data for
Curve number
Area
Hydraul-ic length
Elevat.ion change
Concentration time
ConcenErat ion time t]4pe
Unit, hydrograph rytrle

Total Area =

Storm data
Tot,al precipitation
Storm type
Peak Discharge
Discharge volume

= SCS Upland Curves
= Forested

732 .0 acres

= 1,3 inches
= SCS 6 hour design storm
= L2.48 cf s
= 3.77 acre fL



Proj ect Tit le
WATERSHED HYDROGRAPH

= WEST RIDGE UA- AA (TO 12A1

Infl-ow into structure # 1
Structure type: Nul 1

Wat ershed dat a f or watershed # 1-

Curve number = 72 .0
Area = 732 .0 acres
Hyd.raulic length = 5400.00 Feet
Elevation change = 1738.0 feet.
Concentration Eime ; 0.49 hours
Concentration E.ime type = SCS Upland Curves
Unit hydrograph type = Forested

Tot al Area = '732 .0 acres

Storm data
Total precipitation = 2.0 inches
Storm type = SCS Type 2 sLorm, 24 hour storm
Peak Discharge = 44.04 cfs
Discharge volume = 1?.83 acre ft



Pro j ect TitIe
WATERSHED HYDROGRAPH

= WEST RIDGE UA-AA (25 / 6)

Inflow into struct.ure # 1
SLruct.ure t.ype : Nul l-

Watershed data f or wat,ershed # 1
Curve number = 72 .0
Area = 732 .0 acres
Hydraul-ic length = 5400.00 Feet
Elevation change = 1?38.0 feeE,.
Concentration time = 0-49 hours
Concentration time type = SCS Up1and Curves
Unit hydrograph type = Forested

Tot.al Area = 732 .0 acres

- - Storm data
Total precipitation = 1.8 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 24.94 cfs
Discharge .volume = 8.75 acre f L

t



Proj ect Titl-e
WATERSHED HYDROGRAPH

= WEST RIDGE UA-AA (100/5 )

Inflow into st,ructure # I
Structure type : Nul- 1

Watershed daLa f or wat,ershed # 1
Curve number = 72 .0
Area = '732.Q acres
Hydraulic length = 5400.00 Feet
Elevation change = 1738.0 feet.
Concentration time :: 0.49 hours
Conc ent rat ion t irne type = S CS Up l and Curve s
Unit, hydrograph type = Forested

Total Area = '7 32 . 0 acres

Scorm daEa
Tot.al precipitation = 2.0 inches
Storm type = SCS 5 hour design storm
Peak Discharge = 45.45 cfs
Discharge vol-ume = 17.83 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RrDcE UA_DD (10/G)

= 22.S acres

= 1.3 inches
= SCS G hour des ign st,orm
= 0.15 cfs
= 0.02 acre ft

fnflow into structure # 1Structure Lype: Null

Watershed data for watershed # 1Curve number = 65.0Area = ZZ.S acresHydraulic length LG50.00 FeetElevation change = 940.0 feeg.Concentration time = 0.09 hoursconcentration time Lype = scs upland curvesIJni c hydrograph type = Fores ted
Total Area

St,orm data
rotSl prec ipi t at ion
St,orm type
Peak Discharge
Discharge volume



Proj ect Title
WATERSHED HYDROGRAPH

= WEST R]DGE UA-DD (TO / Z+)

= 22.S acreg

= 2 .0 inches
= SCS Type Z storm , 24 hour= 0.54 cfs
= 0.25 acre ft

fnflow into sEructure # j-
Structure type: NuIl

Wa[ershed data for watershed # 1Curve number = 65.0Area = ZZ,S acresHydraulic length = 1G50.00 FeetElevation change = 940.0 feet.Concentration time = 0.09 hoursconcent.rat ion t ime type = scs upland curvesUnit hydrograph type = Forested
Total- Area

Storm data
Total_ precipitation
Storm type
Peak Discharge
Discharge volume

st,orm



Proi et:f Ti tIe!!vJvve

WATERSHED HYDROGRAPH

Wat.ershed data
Curve number
Area

= WEST RIDGE UA-DD (25/6)

Inflow into structure # 1
St ruct.ure type : Nul I

for watershed # I
= 55.0

Hydraulic length
El-evation change
Concentration time
Concentration time type
Unit. hydrograph type

Total Area =

Storm daLa
Total precipiEation =
Storm type =
Peak Discharge =
Discharge volume =

= 22.5 acres
= l-550.00 Feet
= 940.0 feet.
= 0.09 hours
= SCS Upland Curves
= Forested

22 .5 acres

l- . 5 inches
SCS 6 hour design storm

0 .44 cfs
0.09 acre ft



Project Title = WEST
WATERSHED HYDROGRAPH

inflow into structure #
S t ructure t1rye :

RrDGE UA-DD (100/6)

1
NuI I

Watershed data for watershed
Curve number =
Area
Hydraul ic length
Elevation change
ConcentraEion time
Concentration time tYPe
Unit hydrograPh tYPe

Total Area =

Storm data
Total precipitation =
Slorm type =
Peak Discharge =
Discharge . volume =

#1
55.0
22 .5 acres

= 1550.00 Feet
= 940.0 feet.
-: 0.09 hours
= SCS Upland Curves
= Forested

22.5 acres

2 .0 inches
SCS 5 hour design storm

0.92 cf s
0.25 acre ft

t



Proj ect Tit Ie
WATERSFIED HYDROGRAPI{

RrDGE UA- FF ( 1o / 6 )

1
NUI I

= WEST

InfIow into structure #
SEructure tYPe:

Watershed data for
Curve number
Area
Hydraulic length
Elevation change
Concentration Eime
ConcenEraLion time tYPe =

Ilnic hydrograPh LYPe =

watershed Orl. 
o

= 23 .3 acres
= 1579.00 Feet

. 'o 3l;3 iSil;

Total Area

Storm daLa
Total preciPitation
Storm tYPe
Peak Discharge
Discharge volume

SCS Upland Curves
Forested

= 23,3 acres

1 .3 inches
SCS 5 hour design storm

0 .15 cf s
0 . 02 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA_ FF (rO / 24}

fnflow into structure # 1
StrucE.ure type: Null

Watershed daE.a for watershed # 1
Curve number = G5.0
Area = 23.3 acres
Hydraulic length = 15?9.00 Feet,
Elevat.ion change = 1000.0 feet..
Concentration time = 0.09 hours
concentrat ion t ime Eytr>e = scs upr and curve s
Unit hydrograph type = Forested

Total- Area = 23.3 acres

Storm data
Total precipitation = 2.0 inches
Storm type = SCS Type 2 storm , 24 hour st,orm
Peak Discharge = o .6i cfs
Discharge vo1ume = 0 .26 acre f t



Pro j ect Tit,le
WATERSHED HYDROGRAPH

= WEST RIDGE UA- FF (25 / 6)

Inflow into strucLure # 1
StrucLure t1rye: NuL l

Watershed data for watershed # I
Curve number = 55. 0
Area = 23.3 acres
Hydraulic length = t57 9.00 Feet
Elevation change = 1000.0 feet.
Concentration time = 0.08 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Total Area = 23.3 acres

Storm data
Tot,al precipitation = 1.5 inches
Storm type = SCS 6 hour design st.orm
Peak Discharge = 0.45 cfs
Discharge vol-ume = 0.09 acre ft

t



Proj ect Tit.le
WATERSHED HYDROGRAPH

= WEST RIDGE UA- FF ( 1 0 0 /5 )

Inf l-ow i-nEo st ructure # 1

Struct.ure tYPe : Nul I

Watershed data for watershed # 1

Curve number = 55.0
Area = 23 .3 acres
Hydraulic lengt.h = 1579.00 Feet
Elevation change = 1000.0 feet.
Concentration time - 0.08 hours
Concentration time type = SCS Upland Curves
IJnit hydrograph type = ForesLed

ToEaJ Area = 23.3 acres

Storm data
Total precipitat ion = 2 .0 inches
SLorm type = SCS 6 hour des ign storrn' Peak Discharge = 0.95 cfs
Discharqe volume = 0.26 acre ft



Pro j ect, Tit.1e
WATERSHED HYDROGRAPH

= WEST RIDGE UA.HH flO/6)

= 235.8 acres

fnflow into st,ruct'ure # 1

Structure tYPe : Nul- I

Watershed data for watershed # 1-

Curve number = '75.0
Area = 235.8 acres
Hydraulic length = 4252.00 FeeL
Eievation change = 1615.0 feet -

Concentration time ' 0.27 hours
Concent,rat ion E irne type = SCS Upland Curve s

Unit hydrograPh EYPe = Forested

Total Area

Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

l- . 3 inches
SCS 6 hour design storm

7 .37 cf s
2.30 acre ft

I



Proj ect Title
WATERSHED HYDROGRAPH

R.TDGE UA- HH (Lo / 24)

1
NUI 1

= WEST

Inflow into structure #
Struct.ure tYPe :

Watershed data for
Curve number
Area
Hydraul ic }ength
Elevation change
Concent rat ion t i-me
Concentration time tYPe
Unit hydrograPh tYPe

Total Area =

Storm data
Tot.al preciPitat ion =
Storm type =
Peak Discharge =
Discharge volume =

wa.ershed Orl. 
o

: 235.8 acres
= 4262.00 Feet
= 1515.0 feet.
= 0 ,27 hours
= SCS Upland Curves
= Forested

236.8 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

32.78 cf s
I .16 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

RrDGE UA-HH (1oo/5)

1
Nul I

= WEST

Inflow into strucEure #
Structure EYPe:

Watershed data f or wat ershed # l-

Curve number = 75 .0
Area
Hydraulic length
Elevation change
Concentration time
Concentration time tYPe
Unit. hydrograPh tYPe

Total Area =

Storm data
Total precipitauion =
Storm LyPe --

Peak Discharge =
Discharge volume =

236 .8 acres
4262.00 Feet,
1-51-5.0 feet.

0 .27 hours
SCS Upland Curves
Fore s t ed

236 .8 acres

2 .0 inches
SCS 6 hour design storm

25 .44 cfs
I .15 acre ft



Project Title = WEST

WATERSHED HYDROGRAPH
Inflow into structure #
Structure tfPe:

RrDcE UA- JJ ( 10 / 5 )

I
NUI 1

Watershed data for watershed # I
Curve number = 80 ' 0
Area = 7.2 acres
Hydraulic lengt'h = 1285'00 Feet
Eievation change = 885 ' 0 feet '

Concentration time : 0'06 hours
Concentration time type = SCS Upland Curves
Unit hydrograPh LYPe = Forested

Tot,al Area

Storm dat.a
Total preciPitation
Storm tYPe
Peak Discharge
Discharge volume

= 7 .2 acres

L.3 inches
SCS 6 hour de s ign st'orm

0 .50 cf s
0.1-2 acre ft



lr. Inf low into structure #
f Structure tfPe:
--

Proj ect Tit1e
WATERSHED HYDROGRAPH

= WEST RrDcE UA- JJ (Lo / 24lt

1
NUI 1

= 7 .2 acres

2.0 inches
SCS Type 2 storm, 24 hour storm

2.55 cf s
0.34 acre ft

Watershed d.ata f or watershed # I
Curve number = 80'0
Area = 7.2 acres
Hydraulic length = 1285 ' 00 Feet
Eievation change = 886.0 feet '

Concentration time = 0.05 hours
Concentration time type = SCS UplanC Curves
Unit. hydrograPh tYPe = Forested

Total Area

Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume



Proj ect Tit.le
WATERSHED HYDROGRAPH

= WEST RrDGE UA-JJ (25/6)

l- Inflow into structure # 1
lI structure LYPe: Null

-

Watershed data for watershed # 1

Curve number = 80.0
Area = 7-2 acres
Hydrautic length = 1285-00 Feet
Elevation change - 886.0 feet.
Concentration time = 0-06 hours
Concentration time type = SCS Upland Curves
Unit hydrograPh tYPe = Forested

Total Area

Storm data
Tot.al precipitation
SLorm type
Peak Discharge
Discharge volume

= '7 ,2 acre s

l- . 5 inches
SCS 5 hour design storm

L.12 cf s
0.20 acre ft



Proj ecE Tit Ie
WATERSHED HYDROGRAPH

RrDGE UA-JJ (1oo/6)

1
NuI I

7 .2 acres
L285.00 Feet

885.0 feet.
0.06 hours

SCS Upland Curves
Forested

7 .2 acres

2 . Q inches
SCS 6 hour design storm

2.L6 cf s
0.34 acre ft.

= WEST

- 
Inflow into structure #

- 

Structure tlPe:

Watershed datra for watershed # 1

Curve number = 80 ' 0
Area
Hydraulic length
Elevation change
Concentrat. i-on t ime
Concentration t'ime tYPe
Unit hydrograPh tYPe

Total Area =

Storm dat.a
Total preciPitation =
SLorm tYPe =

Peak Discharge =
Discharge volume =



Proj ect Title
WATERSHED HYDROGRAPH

RrDGE UA-MM (10/5 )

t-
Nul I

= WEST

fnflow into structure #
SErucLure t1rye :

Watershed data for watershed # 1

Curve number = 54 ' o
Area = 13 .8 acres
Hydraulic length = L722'00 FeeL
nievation change = 111-3'0 feet'
Concentration time = 0'08 hours
Concentration time type = SCS Upland Curves
Unit hydrograPh tYPe -- Forested

Total Area

Storrn data
TotaI preciPitation
Storm tYPe
Peak Discharge
Discharge volume

= 13 .8 acres

l- . 3 inches
SCS 5 hour design sEorm

0.07 cfs
0.01 acre ft



pro j ecr Tit Ie = WBST RIDGE UA-MM (I0 / 24)
WATERSHED HYDROGRAPH
l- Inflow into structure # 1-

lI structure type: Nul-l

-

WaEershed data for watershed # 1

Curve number = 64.0
Area = 13 .8 acres
Hydraulic length = l-722'00 Feet
Elevat ion change = 1- 113 . 0 f eet '

concentration Eime = 0.08 hours
ConcenEration time type = SCS Upland Curves
Unit hydrograPh tYPe = Forested

TotaL Area

SEorm data
ToEal precipitation
Storm tYPe
Peak Discharge
Discharge volume

= l-3.8 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

0.32 cf s
0.14 acre ft



Project Title = WEST

WATERSI{ED HYDROGRAPH
I Inflow into structure #

- 
structure tYPe:

-
WaLershed data for watershed # 1

Curve numher = 54 ' 0

RrDGE UA-MIvt Q5 / 6)

I
Nul l-

= 13 .8 acres
= L722.00 Feet
= 11f3 .0 feet.

= SCS Up]and Curves
= Forested

13 .8 acres

l- . 5 inches
SCS 6 hour design storm

O.24 cf s
0.04 acre fC

Area
Hydraulic length
Elevation change
Concentration time
Concentration time tYPe
Unit hYdrograPh tYPe

Total Area =

Storm data
Tot,al PreciPit'ation =
Storm tYPe =

Peak Discharge =
Discharge volume =

t



Pro j ect Titl-e
WATERSHED HYDROGRAPH

RIDGE UA-MM (T-OO/6)

1-

NUI I

= WEST

Inflow into struct'ure #
Structure trYPe:

Watershed dat.a f or watershed # 1

Curve number = 54 ' 0
Area
Hydraul- ic length
Elevation change
Concentration time
Concentration time EYPe
Unit hydrograPh tYPe

Tota1 Area =

Storm data
TotaI PreciPiEation =
Storm tYPe =
Peak Discharge =
Discharge volume =

= 13 .8 acres
= 1,722.00 Feet
= 11L3.0 feet.
= 0.08 hours
= SCS Upland Curves
= Forested

13 .8 acres

2.0 inches
SCS 6 hour design sLorm

0 .52 cfs
0.1-4 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-PP (10/6)

Inf low into st'ructure # 1-

StrucEure tYPe: NuIl

Watershed daEa for watershed # 1

Curve number = 55.0
Area
Hydraulic length
Elevation change
Concentrat.ion time
Concentration time tYPe
Unit hydrograPh tYPe

Tot.al Area =

SE,orm data
ToEal preciPitat' ion =
Storm t)4le =
Peak Discharge =
Di$charge volume =

= 16.9 acres
= L723.00 Feet
= 1183 . 0 feet .

= 0.08 hours
= SCS Upland Curves
= ForesLed

l-5 . 9 acres

1. 3 inches
SCS 6 hour design storm

0 .l-1 cf s
0.01 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

L lnflow into structure # I
t- StrucLure tYPe: Null

-

__ ryEST RrDGE uA-pp l0/zAJ

= L6 .9 acres

2.0 inches
SCS Type 2 storm , 24 hour st'orm

0.49 cfs
0.19 acre ft

Watershed data for watershed # l-

Curve number = 65 ' 0
Area -- 15 ' 9 acres
Hydraulic lengEh = L723 ' 00 FeeE

Eievation change = 1183 ' 0 feet '

Concent,ration time = 0.08 hours
concent,rat. ion t ime Eype = scs upland curves
Unir hydrograPh EYPe -- Forested

Tot,al Area

Storm data
Total preciPitation
St,orm Elrpe
Peak Discharge
Discharge volume



Proj ecL Title = WEST

WATERSHED HYDROGRAPH
l- Inflow inco structure #
lI structure EYPe:

-

RIDGE UA- PP (25 / 6)

1
NuI I

Watershed daEa
Curve number
Area
Hydraulic length
Elevation change
Concentration t ime
ConcentraE, ion t' ime tYPe
IJnit hYdrograPh tYPe

Tot.al Area =

SEorm data
Total PreciPitation =

Storm t,YPe =

Peak Discharge =
Discharge vol-ume =

for watershed # 1-

= 55.0
= l-5.9 acres
= I'723.00 Feet
= 1183 .0 feet.
= 0 .08 hours
-- SCS UPIand Curves
= Forested

1-5 . 9 acres

1.5 inches
SCS 6 hour design storm

0.33 cfs
0.07 acre ft

t



Pro j ect Tit1e
WATERSHED HYDROGRAPH

RrDcE UA-PP (1oo/6)

1_

Nul1

= WEST

Inf low i-nto sErucLure #
Structure tyfire :

WaLershed daLa f or watershed # l-

Curve number = 55.0
Area = 16.9 acres
Hydraulic length = l'723.00 Feet
Elevat ion change = l- l-8 3 - 0 f eet .

Concentration time = 0'08 hours
Concent,rat ion t ime type = SCS Up1and Curves
Unit hydrograph tlpe = Forest.ed

Tot.al Area

Storm data
Tot.al prec ipitat ion
SEorm type
Peak Discharge
Discharge' volume

= l-5.9 acres

2.0 inches
SCS 5 hour design storm

0.59 cf s
0 .19 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

RrDGE UA- 1a ( 1o / 5 )

L
Nul 1

= WEST

Inflow into structure #
Structure trYPe:

Wat.ershed data for watershed # L

Curve number = 54 ' 0
Area
Hydraulic length
Elevation change
Concentrat'ion time
ConcenEration t ime tYPe
Unit hYdrograPh LYPe

Total Area

Storm data
Total PreciPitation =

Storm tYPe =

Peak Discharge =

Discharge volume =

= l-0.3 acres
= 1555.00 Feet
= 930.0 feet.
= 0 .08 hours
= SCS Upland Curves
= Forested

10.3 acres

1.3 inches
SCS 6 hour design storm

0.05 cf s
0.00 acre ft



Proj ect Tit.Ie
WATERSHED HYDROGRAPH

= WEST RIDGE UA-1a (tO/24j

Inflow into structure # I
St ructure L14>e : Nul I

watersheC data for waEershed # 1

Curve number = 54.0
Area = 1-0.3 acres
Hydraulic length = 1556.00 Feet
Elevation change = 930.0 feet
ConcenEration ti-me = 0.08 hours
Conc ent rat j- on t ime type = S CS Up t and Curve s
Unit hydrograph type = Forested

Tota1 Area = 10.3 acres

Storrn data
Total precipit,ation = 2.0 inches
Storm type = SCS Type 2 sEorm, 24 hour storm
Peak Discharge = 0.24 cfs
Discharge voLume = 0.10 acre ft



Pro j ect Titl-e
WATERSHED HYDROGRAPH

= WEST RIDGE UA-1a Q5/6)

Inflow into sLructure # l-

Structure tYPe : NuI 1

Watershed data for watershed # 1

Curve number = 54.0
Area
Hydraulic length
Elevation change
Concentrat ion time
Concentration time tYPe
Unit hydrograPh LYPe

Tot al- Area =

Storm data
Total preciPitation =
Storm type =
Peak Discharge =
Discharge volume =

= l-0.3 acres
= 1555.00 Feet
= 930.0 feet..
= 0.08 hours
= SCS Up1and Curves
= Forested

l-0 .3 acres

1.5 inches
SCS 6 hour design storm

0 .18 cf s
0 .03 acre ft



Proj ecE Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 1a

1
NUI I

(1oo/5)

Inflow into structure #
Structure type:

Watershed data
Curve number
Area

for watershed # I

Hydraulic length
Elevation change
Concentration time
Concentrat ion t ime Eytrle
Unit hydrograph tytrle

ToEal- Area =

Storm data
Total precipitation =
Storm type =
Peak Discharge =
Discharge volume =

=. 54.0
= 10 .3 acres
= 1555.00 Feet
= 930.0 feet.
= 0.08 hours
= SCS Up1and Curves
= Forested

10.3 acres

2 . O inches
SCS 6 hour design storm

0.38 cf s
0.10 acre fE



Proj ect Tit1e
WATERSHED HYDROGRAPH

RIDGE U,A-1b (10/5)

1
Nul I

= WEST

Inflow into strructure #
SEructure tyPe:

Watershed data
Curve nurnber
Area
Hydraulic length
Elevation change
ConcentraLion time
Concentration time type
Unit hydrograph type

Total Area =

Storm daEa
Total precipitation =
Storm tyPe =
Peak Discharge =
Discharge vo1ume =

for watershed # L

= 80.0
= 14 .5 acres
= f427 . 00 Feet
= 800.0 feet.
- 0.08 hours
= SCS Upland Curves
= Forested

14 .5 acres

1. 3 inches
SCS 5 hour design sLorm

0.97 cfs
0.23 acre fE,



- 

Inflow into structure #

It structure EYPe:

Proj ect TiLle
WATERSHED HYDROGRAPH

= WEST

watershed # 1
= 80.0
= 14 .5 acres
= 1427 . 00 Feet,
= 800.0 feet,.
= 0 .08 hours

RIDGE UA- lb (tO / 24)

t_

Nul ]

.5 acres

2 . O inches
Type 2 st,orm, 24
.20 cfs
.58 acre ft

Concentration time type = SCS Upland Curves
Unit hydrograph Lype = Forested

WaEershed data for
Curve number
Area
Hydraulic length
Elevatlon change
Concentrat i-on t. i-me

Storm type
Peak Discharge
Discharge volurne

Total Area = 14

Storm dat.a
Total precipitation =

= SCS

=

hour storrn
5
0



Pro j ect. Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 1b (25 / 6l

Inf l-ow into st ructure # 1
Structure t1rye : Nul 1

Wat,ershed data f or watershed # l-
Curve number = 80.0
Area = 14 .5 acres
Hydraulic length = t427.00 FeeE,
Elevation change = 800.0 feet.
Concentration time
Concentration Eime type = SCS Upland Curves
Unit hydrograph tl4le = Forested

Tot,al Area = 14.5 acres

Storm data
Total precipitation = 1.5 inches
Storm type = SCS 5 hour design sEorm
Peak Discharge = 2.19 cfs
Discharge volume = 0.41- acre ft



Proj ect TiEIe
WATERSHED HYDROGRAPH

= WEST RIDGE UA- lb ( 10 0 / 6 )

Inflow into structu.re # 1
Structure type: Null

Watershed data
Curve number
Area

SLorm data
Total precipiLat. ion
Storm type
Peak Discharge
Discharge volume

for wat.ershed # I
= 80.0

Hydraulic length
Elevation change
Concentration time
ConcenEration time type
Unit hydrograph type

Tota1 Area

= 1-4.5 acres
= 1427.00 Feet
= 800.0 feet.
= 0.08 hours
= SCS Upland Curves
= Forested

14,5 acres

2 .0 inches
SCS 5 hour design storm

4.22 cf s
0.58 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

RIDGE UA-2a (t0/5j

t_

Nu1 I

= WEST

Inflow into structure #
Structure t1rye:

Watershed data for watershed # 1-

Curve number = 64.0
Area = 3.5 acres
Hydraul ic lengt,h
Elevation change
Concentration time
Conc ent. rat ion t ime type
Unit hydrograph type

Total Area =

Storm dat.a
Tot,al precipitat ion =
Storm type =
Peak Discharge =
Discharge volume =

9l-7.00 Feet
51-0.0 feet.
0.04 hours

SCS Upland Curves
Forested

3 .5 acres

1.3 inches
SCS 6 hour design storm

0 .02 cfs
0.00 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 2 a (La / 24)

Inflow into structure # 1

Structure tyPe: Nul- 1

Watershed data for watershed # 1

Curve number = 54.0
Area = 3.5 acres
Hydraul-ic length = 917.00 Feet
Elevation change = 510.0 feet.
Concentration time - 0.04 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Total Area = 3 .5 acres

- - Storm data
Total precipitation = 2 .0 inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 0.09 cfs
Discharge volume = 0.03 acre ft



Proj ect. Tit.le
WATERSHED HYDROGRAPH

RIDGE UA-2a (2s/6)

1
NUI I

= WEST

Inf l-ow into structure #
StrucEure type:

Wacershed data
Curve number
Area

for wat,ershed
=

#l-
54.0

3 .5 acres
917.00 FeeE
6l-0.0 feet.
0.04 hours

SCS Upland Curves
Forested

3 .5 acres

1.5 inches
SCS 5 hour design storm

0.05 cf s
0.01 acre ft

Hydraulic length
El-evation change
Concentration time
Concentrat ion t ime t.ype
Unit hydrograph tySre

Total Area =

Storrn data
Total precipitation =
Storm Ll4le =
Peak Discharge =
Discharge volume =



Proj ect Tit le
WATERSHED HYDROGRAPH

= WEST RIDGE UA-2a (100/6)

Inflow i-nto structure # l-

Struct.ure type: Null

Watershed data f or watershed # l-

Curve number = 54.0
Area = 3.5 acres
Hydraulic length = 91?.00 Feet
E1evat ion change = 510 . 0 f eet .

Concentration time = 0.04 hours
ConcentraLion time LYPe
Unit hydrograph type

Total Area

Storm data
ToLal precipit.ation
St,orm type
Peak Discharge
Discharge volume

= SCS Upland Curves
= Forested

3 .5 acres

2 .0 inches
SCS 5 hour design storm

0. L3 cf s
0.03 acre ft,



Proj ecE Tit,le
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 2b ( 10 / 5 )

Inf low into structure # 1-

Structure El4>e : NUII

Watershed data for waLershed # 1

Curve number = 80.0
Area = 10 .2 acres
Hydraulic length = 972.00 Feet
Elevation change = 768 .0 feet.
Concentration Eime = 0.04 hours
Concentration time tYPe
Unit hydrograPh tYPe

Total Area =

Storm data
Total precipitation =
Storm type =
Peak Discharge =
Discharge volume =

= SCS Upland Curves
= Forested

f0.2 acres

1.3 inches
SCS 6 hour design storm

0 .75 cfs
0.17 acre ft



Pro j ect Title
WATERSHED HYDROGRAPH

RrDcE uA- 2b (L0 / 24J

t-
Nul I

= WEST

Inflow into strucEure #
Structure t)rye :

WaEershed daEa for watershed # 1

Curve number = 80 - 0
Area
Hydraulic length
Elevation change
ConcenEration time
Concentration time tYPe
Unit hydrograPh tYPe

Total Area =

Storm data
Total preciPitat j-on =
Storm tYPe =
Peak Discharge =
Discharge vo1ume --

= f0 .2 acres
= 972 . 00 Feet
= 758.0 feeE.
= 0.04 hours
= SCS Upland Curves
= Forested

10.2 acres

2.0 inches
SCS Tlr;te 2 storm , 24 hour storm

3 .84 cfs
0.48 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

RrDGE UA- 2b (2s / 6)

I
Nul- I

= SCS Upland Curves
: Forested

10.2 acres

1. 6 inches
SCS 6 hour design storm

l-.54 cf s
0.29 acre ft

= WEST

L lnflow into structure #
II Strructure tYPe:

Watershed data for waEershed # 1

Curve number = 80.0
Area ' = 1-0'2 acres
Hydraulic length = 972 - 00 Feet
Elevation change = 758.0 feet'.
Concentration time = 0-04 hours
ConcentraEion time tYPe
Unit hydrograPh tYPe

Total Area =

Storm data
Total precipitation =
Storm Eype --

Peak Discharge =
Discharge volume =



Pro j ect Titl-e
WATERSHED HYDROGRAPH

Storm Lype
Peak Discharge
Discharge volume

Area =
Hydraulic length =
Elevation change =
Concentration Eime -
Concentrat i-on t ime type =
Unit hydrograph type =

Total Area = 10

Storm dat a
Total precipitation =

1-0 . 2 acres
972.00 Feet
758.0 feet.
0.04 hours

SCS Upland Curves
Fore s t ed

.2 acres

2.0 inches
6 hour design storm

3 .13 cfs
0.48 acre ft

= WEST RIDGE uA-2b (1-oo/5)

Inf low int,o struct ure # 1
Structure type: NuII

WaLershed daEa for watershed # l-
Curve number = 80.0

= SCS

=



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE uA-3 (Lo/6)

#1
80.0

'l .8 acres
780.00 Feet

5?8 . 0 feet.
0.04 hours

SCS Upland Curves
Forested

7. I acres

Inflow into structure # 1
SLructure type: Nul-l-

Watershed dat,a f or watershed
Curve number =
Area =
Hydraulic length =
Elevation change =
Concent.rat ion t ime -
Concentration time tl4re =
Unit hydrograph type =

Total Area =

SEorm data
ToLal precipitation =
Storm tytrre =
Peak Discharge =
Discharge volume =

1 .3 inches
SCS 5 hour design storm

0 .58 cf s
0 .13 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

Watershed data
Curve number

= WEST RIDGE UA- 3 (I0 / 24)

Inf 1ow into st,ructure # 1
StrucEure type: NulI

Area
Hydraul-ic length
Elevation change
Concentration Eime
Concentration time tYPe
Unit hydrograph type

Total Area =

Storm data
Total precipitation =
Storm tlrpe =
Peak Discharge =
Discharge volume =

1
80.0
?.8 acres

780 .00 Feet
578.0 f eet.
0.04 hours

SCS Upland Curves
Forested

7 .8 acres

2 . O inches
SCS Type 2 st.orm , 24 hour storm

2 .93 cfs
0.36 acre ft

for watershed #
=



Proj ecr Tirle = WEST RIDGE UA- 3 (25 / 6)
WATERSHED HYDROGRAPH

Inflow inEo structure # I
Structure t1rye : NUII

Watershed data f or watershed # l-
Curve number = 80.0
Area = 7.8 acres
Hydraul-ic length = 780.00 Feet
Elevation change = 5?8.0 feet.
Concentration t,ime = 0.04 hours
Concent,ratj-on time type = SCS Upland Curves
Unit hydrograph type : Forest.ed

Total Area = 7 .8 acres

Storm data
Tot.al precipitation = 1.5 inches

, Storm type = SCS 6 hour design storm
Peak Discharge = I.26 cf s
Discharge volume = 0.22 acre ft



Proj ect Tit,le
WATERSHED HYDROGRAPH

= WEST RIDGE uA-3 (1oo/6)

7 .8 acres
780.00 Feet
578.0 feet.
0.04 hours

SCS Upland Curves
Forested

7.8 acres

2 .0 inches
SCS 6 hour design storm

2.39 cfs
0.35 acre ft

fnflow into structure # I
StrucEure type: NuIl

WaEershed data f or wat,ershed # l-
Curve number = 80.0
Area =
Hydraul ic lengt.h =
Elevation change =
ConcentraE. ion t i-me =
ConcenErat. ion t. ime Lype =
Unit hydrograph type =

Total Area =

SLorm data
Total precipitation =
Storm type =
Peak Discharge =
Discharge volume =



Proj ect Tit.le
WATERSHED HYDROGRAPH

= WEST RIDGE UA-4 (10/6)

Inf low into struct.ure # l-
Structure Eype: NuLl

Watershed data for watershed # 1
Curve number = 54 .0
Area = 3.5 acres
Hydraulic length = 850.00 Feet
Elevation change = G28.0 feet,
Concentration time = 0.04 hours
Concentration t.ime tytrre = SCS Upland Curves
Unit hydrograph type = Forested

Total Area = 3 .6 acres

Storm dat,a
Total precipitation = l-.3 inches
SEorm tlrtrle = SCS 6 hour design storm
Peak Discharge = 0 .02 cfs
Diecharge volume = 0 .00 acre ft



Proj ect Tit1e
WATERSHED HYDROGRAPH

= WEST RIDGE UA-4 (IO/24)

Inflow into structure # I
Struct,ure E1rye : Nul I

Wat.ershed dat,a for watershed # 1
Curve number = 54.0
Area = 3.6 acres
Hydraul-ic length = 850.00 Feet
Elevat.ion change = 528.0 feet.
Concentration time = 0.04 hours
Concentration time type = SCS Upland Curves
Unit. hydrograph type = Forested

Tota1 Area = 3 ,6 acres

Storm data
Total precipitation = 2.O inches
storm tlpe = scs rype z storm , 24 hour storm
Peak Dischargb = 0.09 cfs
Discharge volume = 0 .04 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE uA-4 lzs/6)

SCS Up1and Curves
Forested

3 .6 acres

Inflow into st.ruct,ure # l-
S tr ruc ture Eytrre : NuI I

Watershed data for wat,ershed # 1
Curve number = 54 .0
Area = 3.5 acres
Hydraulic length = 850.00 Feet
Elevation change = 528.0 feeE.
ConcentraEion time = 0.04 hours
Concent.rat ion t ime Eype
Unit hydrograph type

Tot.al Area =

SEorm data
ToLaI precipitat,ion =
Storm tlnpe =
Peak Discharge =
Discharge volume =

l- . 5 inches
SCS 6 hour des ign st,orm

0.05 cf s
0.01- acre ft



Proj ect Titl-e
WATERSHED HYDROGRAPH

= WEST RIDGE UA-4 (].OO/5)

Inflow into structure # l-
Structure t14>e : NUI 1

Watershed data for watershed # I
Curve number = 54.0
Area = 3.5 acres
Hydraulic length = 850.00 Feet
Elevation change = 628.0 feet.
Concentration time = 0. 04 hours
ConcentraEion time type = SCS Upland Curves
Unit hydrograph type = Forest.ed

Total Area = 3 .5 acres

Storm data
Total precipit.at ion = 2 .0 inches

. Storm tlpe = SCS 5 hour design storm
Peak Discharge = 0.13 cfs
Discharge volume = 0.04 acre ft



Proj ecL Title
WATERSHED HYDROGRAPH

= WEST RIDGE uA-s (10/6)

l- . 3 acres
4 00 . 00 Feet

298 .0 feet .

0.02 hours
SCS Upland Curves
Forested

1.3 acres

Inflow into structure # 1
Structure type : Nul- 1

Watershed data for watershed # 1-

Curve number = 64.0
Area
Hydraul-ic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

Tota] Area =

Storm data
Total precipitat.ion =
Storm tl4le =
Peak Discharge =
Discharge volume =

1 . 3 i-nches
SCS 5 hour design storm

0.01 cf s
0.00 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 5 (LO / 24l'

for watershed # I
= 54.0
= 1 .3 acres

Tnf low into structure # l-
Structure type: NulI

Watershed data
Curve number
Area
Hydraulic length
E1evaEion change
Concentration time
Concentrat.ion Lime type
Unit hydrograph type

ToLal Area =

Storm dat,a
Total precipiEation =
Storm tlr5re =
Peak Discharge =
Discharge volume =

= 400.00 Feet
= 298.0 feet
: 0.02 hours
= SCS Upland Curves
= ForesEed

1 .3 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

0.03 cf s
0.01 acre ft



Proj ect Tit le
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 5 (25 / 5)

fnflow into st,ructure # 1
Structure type: NuII

Watershed daEa for watershed # 1-

Curve number = 54 .0
Area
Hydraulic lengt,h
ElevaE,ion change
Concentration time
Concent,ration t,ime type
Unit hydrograph type

Total Area =

SLorm data
Total precipitat.ion =
Storm type =
Peak Discharge =
Discharge volume =

1- . 3 acres
400.00 Feet
298.0 feet.
0.02 hours

SCS Upland Curves
Forest.ed

l- . 3 acres

L.5 inches
SCS 6 hour design storm

0.02 cf s
0.00 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-5 (T-OO/5)

Inflow into sEructure # 1
StrucEure tYPe: Nul L

Watershed data for watershed # I
Curve number = 64 .0
Area = 1.3 acres
Hydraulic length = 400.00 Feet.
Elevation change = 298.0 feet.
ConcenEration time ; 0.02 hours
Concent.ration time type = SCS Upland Curves
Unit hydrograph tytrle = Forested

Total Area = 1.3 acres

Storm data
Tota1 precipit.ation = 2.0 inches
Storm tylpe = SCS 5 hour des ign storm
Peak Discharge = 0.04 cfs
Discharge volume = 0.01- acre ft



Proj ecE Title = WEST RIDGE UA- 7 ( 10 / 6 )

WATERSHED HYDROGRAPH
l-. Inflow into st.ructure # 1

I structure type: Null
-

Watershed data for watershed # 1-

Curve number = 64 .0
Area = 3-0 acres
Hydraulic length = 880.00 Feet
Elevatrion change = 558.0 feet -

ConcenEration time = 0.04 hours
Concentration time El4>e = SCS Upland Curves
Unit hydrograph type = Forest'ed

ToLal Area = 3 .0 acres

Storm data
Tota1 precipitation = l-.3 inches

. Storm t)rye = SCS 6 hour design storm
Peak Discharge = 0 .01 cfs
Discharge volume = 0 .00 acre ft

t



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA. ? 119 / 2A)

Inflow into structure # 1
Struct.ure type : NUI I

Watershed data for wat,ershed # 1
Curve number = 54.0
Area = 3.0 acres
Hydraulic length = 880.00 Feet
Elevatj-on change = 568.0 feet.
ConcentraEion time - 0.04 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Tota1 Area = 3 .0 acres

- - Storm data
Tot,a1 precipitation = 2.0 inches
Storm ty'pe = SCS Type 2 storm , 24 hour storm
Peak Discharge = 0.07 cfs
Discharge volume = 0.03 acre ft



Pro j ect Tit.le
WATERSHED HYDROGRAPH

Watershed data
Curve number
Area

= WEST RIDGE UA- 7 (25 / 6)

Inf low int.o sE,ructure # 1
Structure type: Nu1l

Hydraulic length =Elevation change =
Concentration time =
ConcenErat,ion time Eype =
Unit, hydrograph type =

for watershed

=

#1
64.0

3 .0 acres
880.00 Feet
568. 0 feet.
0.04 hours

SCS Up1and Curves
Forested

3 .0 acres

l- . 5 inches
SCS 6 hour design storm

0.05 cfs
0.01- acre ft

Tot,a1 Area

SEorm data
Tota1 precipitation
Storm type
Peak Discharge
Discharge volume



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-7 (l-00/6)

3 .0 acres
880.00 Feet
558.0 f eet,.
0.04 hours

SCS Upland Curves
Forested

3 .0 acres

I nf low into s t ruc t,ure # l-
SEructure Lype : Nul]

Watershed data for watershed # l-
Curve number = 64 .0
Area
Hydraulic length
Elevation change
ConcenLration t.ime
ConcenLration time type
Unit, hydrograph Lype

Total Area =

Storm data
Tot.al precipitat ion =
Storm type = SCS
Peak Discharge =
Discharge volume =

2 . O inches
5 hour design storm

0.11- cf s'
0.03 acre ft



Proj ect Title
VIATERSHED HYDROGRAPH

= WEST RIDGE UA-I (l-0/5)

Inflow into structure # L
Structure t14re: NuI 1

Watershed data for watershed # 1
Curve number = 80.0
Area = 0.8 acres
Hydraulic length = 403.00 Feet
Elevation change = 348.0 feet.
Concentration time = 0.02 hours
ConcenEration t ime tl4re = SCS Up1and. Curves
Unit hydrograph type = ForesLed

Tot,al Area = 0.8 acres

SLorm data
Total precipitation = L.3 inches
Storm type = SCS 5 hour design storm
Peak Discharge = 0.06 cfs
Discharge volume = 0.01 acre fL



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 8 (IA / 2A]]

fnfl-ow into structure # 1
StrucEure t1rye: NUI I

Watershed data f or watershed # l-
Curve number = 80.0
Area = 0.8 acres
Hydraulic length = 403.00 Feet
Elevation change = 348 .0 feet.
Concentration Eime = 0.02 hours
Concentrat, ion t ime type -- SCS Upland Curves
Unit hydrograph type = Forest.ed

Total Area = 0.8 acres

Storm data
Total precipitation = 2.0 inches
Storm type = SCS T)rye 2 storm , 24 hour storm' Peak oiilharge = 0.31 cfs
Discharge volume = 0.04 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 8 (25 / 5)

inflow into st,ructure # 1
Structure type : Nul- I

WaEershed dat,a for watershed # l-
Curve number = 80.0
Area = 0.8 acres
Hydraul ic lengt,h
Elevation change
Concentrat,ion time
Concentration time Eype
Unit hydrograph Eype

Tota1 Area =

Storm daLa
Total precipitation =
storm type =
Peak Discharge =
Discharge volume =

403.00 Feet
348.0 feeE.
0.02 hours

SCS Up1and Curves
Forested

0 . I acres

1.6 inches
SCS 6 hour design storm

0. 14 cfs
0 .02 acre ft



Project Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-8 (1-OO/5}

fnf1ow into structure # I
Structure type: NuIl

Watershed data for watershed # 1
Curve number 80.0
Area = 0.8 acres
Hydraulic length = 403.00 Feet
Elevation change = 348.0 feet.
Concentration time = 0.02 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Tota1 Area = 0.8 acres

SEorm data'
Total precipitation = 2.a inches
Storm type = SCS 5 hour design storm
Peak Discharge = 0.25 cfs
Discharge vo1ume = 0.04 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= I^IEST RIDGE UA- 9 ( 10 / 5 )

f nf low into structure # 1-

StrucEure t.y;le : Nul 1

Watershed data for watershed # 1
Curve number = 54.0
Area = 3.4 acres
Hydraulic length = 850.00 Feet
Elevation change = 584.0 feet..
ConcentraEion time : 0.04 hours
Concentrat ion L ime tytrle = SCS Up1and Curves
Unit hydrograph type = Forested

Total Area = 3 .4 acres

tiSihT:S.ipirarion 
= r-.3 inches

Storm type = SCS 6 hour design st,orm
Peak Discharge = 0.02 cfs
Discharge volume = 0.00 acre ft



Proj ect Tit.le
WATERSHED HYDROGRAPH

RIDGE UA.9 OO / 24)

1
NuI 1

= WEST

Inflow into structure #
Structure tySre:

Watershed data for watershed
Curve number =
Area =
Hydraulic length =
Elevat j-on change =
Concent,ration t.ime --
Concentrat ion E. ime t)rye =
Unit hydrograph tlpe =

#l-
54 .0

3 .4 acres
850.00 Feet,
584.0 feet.
0.04 hours

SCS Upland Curves
Forested

3 .4 acresToba1 Area =

St.orm data
Tot.aL precipitation =
Storm type =
Peak Discharge =
Diecharge volume =

inches
2 storm, 24 hour storm

cfs
acre ft

2.0
SCS Type

0.08
0.03



Pro j ect Ti t.1e
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 9 (25 / 5)

Inflow into structure # 1
StrucEure E14re : NuI I

Watershed data for watershed # 1

Curve number = 64.0
Area = 3.4 acres
Hydraulic length = 850.00 Feet
Elevation change = 584 .0 feet.
Concentration time = 0.04 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forest.ed

Total Area = 3 .4 acres

Storm data
Tot al prec ipi t at ion = l- . 6 inche s
Storm type = SCS 6 hour design sEorm
Peak Discharge = 0.05 cfs
Discharge volume = 0,01- acre ft



Proj ect, TiE Ie
WATERSHED HYDROGRAPH

WaEershed data for
Curve number
Area
Hydraulic length
Elevation change
Concent,rat ion t ime

Inflow inLo structure # 1
SEructure type: NulI

= WEST RIDGE IJA-9 (100/6)

watersl'u ornt. 
o

= 3 .4 acres
= 850.00 Feet
= 584,0 feet.
= 0.04 hours
= SCS Up1and Curves
= Forested

3 .4 acres

Concentration time type
Unit hydrograph type

Total Area =

- - Storm data
Total precipitation =
Storm type =
Peak Discharge =
Discharge volurne =

2 .0 inches I

SCS 6 hour design storm
0.1-2 cf s
0.03 acre fL



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 1- 0a ( 10 / 6 )

Inflow into structure # 1
StrucLure t14re: Null

Watershed data for watershed # 1
Curve number = 74.0
Area = 3.7 acres
Hydraulic lengt,h = 505.00 Feet
Elevation change = 528.0 feet.
Concentration time = 0.03 hours
Concentration Eirne Cype = SCS Upland Curves
Unit hydrograph type = Forested

Tota1 Area = 3 .7 acres

Storm data'
Total precipiLation = 1.3 inches
Storm tlr'pe = SCS 6 hour design storm
Peak Discharge = 0.10 cfs
Discharge volume = 0.03 acre ft



Proj ect Title

Watershed data for watershed
Curve number =
Area
Hydraul ic lengt.h
Elevat.ion change
ConcenLraEion time
Concentration time Eype
Unit hydrograph type

Total Area =

Storm data
Tot a 1 prec ip i t, at ion =
Storm type =
Peak Discharge =
Discharge volume =

: WEST RIDGE UA- ].Oa (LO / 24J

#1
74.O
3.7 acres

505.00 Feet
528.0 feet.
0.03 hours

SCS Upland Curves
Forested

3 .7 acres

2.0
SCS Type

0.78
0.1-1

inches
2 sEorm, 24 hour sEorm

cfs
acre ft

t



Proj ect Tit Ie
WATERSHED HYDROGRAPH

: WEST RIDGE UA- 1- 0a (25 / 6)

Inf low into structure # l-

Structure t14>e : Null

Watershed data for watershed
Curve number =
Area =
Hydraufic Iength =
Elevation change =
Concentration E.ime =
Concentration time tYPe =
Unit hydrograPh tYPe =

Total Area =

Storm data
Total preciPitaEion =
St,orm type = SCS
Peak Discharge =
Discharge volume =

0.03 hours
SCS Upland Curves
Forested

3.7 acres

l- . 5 inches
6 hour design storm

O.2L cf s
0.05 acre ft

#1
74

3
.0
.7 acres
0 0 Feet.
.0 feet.

605.
528



Pro j ect TiE,le
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 10a ( 1- 0 0 / 5 )

Inflow inEo structure # 1

Structure t,1rPe: Nul 1

Watershed data f or uratershed # 1

Curve number = 74.0
Area = 3.1 acres
Hydraulic length = 605.00 Feet
ElevaLion change = 528.0 feet.
Concentration time - 0.03 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Total Area = 3.7 acres

Storm data
Total precipitation = 2.0 inches
Storm tl4>e = SCS 6 hour des ign storm' Peak Discharge = 0.58 cfs
Discharge volume = 0 .11 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-r0b (rO/5)

Inflow into structure # l-
Structure t14>e : Nul l

Watershed data f or watershed # l-
Curve number = 80 .0
Area = 3.8 acres
Hydraulic Iength = 1282.00 Feet
Elevation change = 874 .0 feet.
Concentration t.ime - 0.05 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Total Area = 3 .8 acres

- - Storm data
Tota1 precipitation = 1.3 inches
Storm Lype = SCS 6 hour design storm
Peak Discharge = 0.27 cfs
Discharge. volume = 0.05 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 10b fto / 24ll

Inf low into strucE,ure # 1

SEructure tytrre : NuI l

watershed dat.a f or watershed # 1

Curve number = 80.0
Area = 3.8 acres
Hydraulic length = L282.00 Feet
Elevation change = 874 .0 feet.
ConcentraEion ti-me : 0.05 hours
Concentration time t.ype = SCS Upland Curves
Uniu hydrograph tyFe = Forested

ToEal Area = 3 .8 acres

Storm iCata
Total- precipitation = 2.0 inches
Storm L)flpe = SCS Type 2 storm , 24 hour storm
Peak Discharge = L.42 cfs
Discharge volume = 0.18 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- ]- Ob Q5 / 6)

Inflow into structure # 1
Structure type: NuI I

Watershed data for watershed # I
Curve number = 80.0
Area = 3.8 acres
Hydraulic length 1282.00 Feet
Elevat ion change = 874 . 0 feet .

Concentration time - 0.05 hours
Concentration time type = SCS Upland Curves
Uni r hydrograph tlnpe = Forested

Total Area = 3 .8 acres

Storm data
Tota1 precipiLation = l-.5 inches
Storm type = SCS 6 hour design storn
Peak Discharge = 0.50 cfs
Discharge volume = 0.11- acre ft



Proj ect Tit le
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 10b ( 10 0 / 5 )

Inflow into structure # 1
StrucEure t,14pe: Nu]1

Watershed data for watershed # 1
Curve number = 80 .0
Area = 3.8 acres
Hydraulic lengLh = L282.00 FeeE
Elevation change = 874.0 feet..
Concentration time = 0.05 hours
Concentration Lime type = SCS Upland Curves
Unit hydrograph tySre = Forested

Total Area = 3 .8 acres

Storm dat,a
Total precipitation = 2.0 inches
Storm type = SCS 5 hour design storm
Peak Dischargle = 1.15 cf s
Discharge volume = 0 . L8 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-l-0c (10/6)

fnfl-ow int.o strucEure # 1
Structure t14>e: Nul 1

Watershed data for watershed # L
Curve number = 80.0
Area = l-.5 acres
Hydraulic length = 57L.00 Feet
El-evation change = 3?0.0 feet.
Concentrat,ion t.ime = 0.03 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Total Area = i-.5 acres

Storm data
Tot,a1 precipitation = l-.3 inches
Storm tySre = SCS 6 hour design storm
Peak Discharge = 0 . 1i- cf s
Discharge volume = 0.02 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- l- 0 c (tO / 24)

Inflow into struct.ure # 1

Structure Eype: Nu1l

Watershed data for watershed # 1
Curve number = 80.0
Area
Hydraulic length
Elevation change
Concentration time
ConcenLration t,ime Eype
Unit hydrograph type

Total Area =

Storm data
Total precipitation =
SEorm type =
Peak Discharge =
Discharge volume =

= L.5 acres
= 571.00 Feet
= 370.0 feet.
= 0.03 hours
= SCS Upland Curves
= Forested

1.5 acres

2 .0 inches
SCS Type 2 storm , 24 hour st,orm

0.58 cf s
0.0? acre ft



Proj ect Titl-e
WATERSHED HYDROGRAPH

= wEST RIDGE UA- 10c (25 / 6)

Inflow into structure # I
Structure type: Nul 1

Watershed data for watershed # 1
Curve number = 80.0
Area = l-,5 acres
Hydraulic length = 57L.00 Feet
ElevaEion change = 370.0 feet.
Concentration time = 0.03 hours
Concentration t ime t14re = SCS Up1and Curves
Unit hydrograph type = ForesEed

Total Area = 1.5 acres

St,orm daEa
Tota1 precipitation = l-.6 inches
Slorm Eype = SCS 6 hour design storm
Peak Discharge = 0.25 cfs
Discharge volume = 0 .04 acre ft



Proj ect Title
I^IATERSHED HYDROGRAPH

= WEST RIDGE UA-10c (100/6)

fnflow inE,o structure # l-
StrucEure E1rye: Nu1 1

Watershed data for watershed # 1
Curve number = 80.0
Area = 1.5 acres
Hydraulic length = 5Tl-.00 Feet
Elevation change = 3?0.0 feet.
Concentration time = 0.03 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Tota1 Area = i-.5 acres

Storm data
Total precipiEation = 2.0 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0 .47 cfs
Diecharge volume = 0.0? acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= wEsr RrDGE UA- l-2 ( 10 / 5 )

= 12 .6 acres
= t250.00 FeeE
= 894.0 feet.
- 0.06 hours
= SCS Up]and Curves
= Forested

L2.6 acres

Inflow into structure # L

Structure tYPe: NuIl

Watershed data f or watershed # 1-

Curve number = 80.0
Area
Hydraulic length
E1evat j-on change
Concentration time
Concentration time tYPe
Unit hydrograPh tYPe

Total Area =

Storm data
ToLal preciPitation =
Storm Lype --

Peak Discharge =
Discharge volume =

1- .3 inches
SCS 6 hour design storm

0.88 cf s
0.20 acre ft



Proj ect Tit1e
WATERSHED HYDROGRAPH

RrDcE UA- t-2 ( 1o / 24 )

1
NuI I

= WEST

Inflow into structure #
SLructure t1rye :

Watershed data for watershed # L
Curve number = 80 - 0
Area = l2-5 acres
Hydraulic length = 1250.00 Feet
Elevation change = 894.0 feet -

Concentration time = 0.05 hours
Concentration time type = SCS Upland Curves
Unit hydrograph EyPe = Forested

Total- Area

Storm data
Total precipitation
Storm E]4le
Peak Discharge
Discharge volume

= L2 .6 acres

= 2 .0 inches
= SCS Type 2 sLorm, 24 hour storm
= 4.65 cfs
= 0.59 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

RIDGE UA- 12 (25 / 61

1
Nu1 I

= WEST

Inflow into strucEure #
Strructure tYtrle :

Watershed daEa for watershed # 1

Curve number = 80 ' o
Area = l2'5 acres
Hyd.raulic length = l-250'00 Feet'
Eievauion change = 894 .0 feet '
Concent,ration t.ime = 0'06 hours
Concentration time t]rye = SCS Upland Curves
Unit hydrograPh t)4pe = Forested

Total Area

SLorm data
Total preciPitation
Storm type
Peak Discharge
Discharge volume

= tZ .5 acres

= 1.5 inches
= SCS 6 hour design storm
= L.97 cfs
= 0.35 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA_ 12 ( 10 O /5 )

Inf low into structure # l-
StrucEure Eype: Nul I

Watershed data for watershed # l-
Curve number = 80.0
Area = tZ .6 acres
Hydraulic length = 1-250.00 Feet
El-evation change = 894.0 feet.
Concentration time = 0.05 hours
Concentration time type = SCS Upland Curves
UniE hydrograph type Forested

Total Area = LZ .5 acres

Storm data
Total precipiEation = 2 .0 inches
Storm type = SCS 5 hour design storm
Peak Discharge = 3.78 cfs
Discharge volume = 0.59 acre ft



WATERSHED HYDROGRAPH
l- rnflow inLo structure #

- 
Struct.ure EYPe:

-

Pro j ecE TiE,Ie = WEST

Hydraulic length =
Elevation change =
Concentration time =
ConcenLration time tYPe =
Unit hydrograph t.Ytrle =

Total Area =

Storm dat,a
ToLal preciPitation =
Storm tyPe =
Peak Discharge =
Discharge volume =

RrDGE UA- 14 ( 1o / 6 )

1"

Nul 1

530.00 Feet
4l-8.0 feet.

0 .03 hours
SCS Upland Curves
Forested

4 .3 acres

1.3 inches
SCS 6 hour design storm

0.02 cf s
0.00 acre ft

Watershed data for watershed # l-

Curve number = 54 - 0
Area = 4.3 acres



Proj ect. Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 14 (IO / 24)

= SCS Upland Curves
= Forested

4 .3 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

0.l-l- cfs
0.04 acre ft.

Inflow inLo structure # l-

Structure tYPe: Null

Watershed daEa for watershed # t
Curve number = 54 .0
Area = 4.3 acres
Hydraulic length = 530 - 00 Feet
Elevation change = 4L8.0 feet.
Concentration Eime = 0.03 hours
ConcenEration time tYPe
Unit hydrograPh tYPe

Total Area =

Storm data
Total preciPitation =
Storm type =
Peak Discharge =
Discharge volume =



Proj ect TiE le
WATERSHED HYDROGRAPH

RrDcE UA- 14 (25 / 6)

l-
Nu1 I

= WEST

Inflow into structure #
Structure type:

Watershed data
Curve number
Area

for watershed # 1

Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph Eype

= 530.00 Feet
418.0 feet.
0.03 hours

SCS Up1and Curves
Forested

4 .3 acres

1- . 5 inches
SCS 6 hour design storm

0.07 cfs
0.01- acre ft

54.0
4 .3 acres

Tot.al Area

Storm data
Total precipitation

, Storm type
Peak Discharge
Discharge volume



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 14 ( 10 0 /6 )

Inflow into sErucEure # 1
Structure t,14re: Nul I

Wat,ershed data for watershed # 1
Curve number = 54 .0
Area = 4.3 acres
Hydraulic lengt.h = 530.00 Feet,
Elevation change = 418.0 feet
Concentration time
Concentration time type = SCS Upland Curves
Unit hydrograph tytrre = Forested

Tota1 Area = 4 .3 acres

Tot.al precipitat,ion = 2.0 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0 .15 cfs
Discharge volume = 0 .04 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-1-5 (TO/E)

Inf low into struct,ure # l-
Structure type r NuIl

Watershed data for watershed # l-
Curve number = 80.0
Area = 5.1 acres
Hydraul-ic length = 580.00 Feet
Elevation change = 4'72.0 feet.
Concentrat,ion time = 0.03 hours
Concentration time type = SCS Upland Curves
Unit hydrograph Ll4re = Forested

Total- Area = 5.1 acres

Storm data
Total precipitation = 1-.3 inches
Storm t]rye = SCS 5 hour de s ign storm
Peak Discharge = 0.39 cfs
Discharge volume = 0.08 acre ft



Pro j ect Tit Ie = WEST RIDGE UA- 15 (IA / 24)
WATERSHED HYDROGRAPH

I rnflow into st.ructure # 1-

tl StrucLure type: NuIl

-

Watershed data f or wat.ershed # 1
Curve number = 80 .0
Area = 5.L acres
Hydraulic length = 580.00 Feet
El-evat,ion change = 472 .0 f eet .

Concent.rat ion E ime
Concentration time type = SCS Upland Curves
Unit hydrograph type -- Forested

ToEal Area = 5.1 acres

Storm data
Tot.a1 precipitation = 2 .0 inches
Storm t)fpe = SCS Tl4le 2 storm , 24 hour sEorm
Peak Discharge = t .97 cfs
Discharge voLume = O .24 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- ].5 (25 / 6)

fnflow into structure # 1
Structure type: Nul I

Watershed data for watershed # I
Curve number = 80.0
Area = 5.1- acres
llydraulic length = 580.00 Feet
ElevaEion change = 472 .0 feet .

Concentration time -- 0.03 hours
Concentration t,ime type = SCS Uptand Curves
Unit hydrograph tl4le = Forested

Total Area = 5.1- acres

Storm dat.a
Tot,al precipitation = I .6 inches
Storm type = SCS 5 hour design storm
Peak Discharge = 0.85 cfs
Discharge volume = 0.14 acre ft



WATERSHED HYDROGRAPH

t\ rnflow into structure #
lI StrucEure type:

-

Proj ect Title = WEST

Concentrat,ion Eime tYPe
Unit. hydrograph EYSle

Total Area =

SLorm data
Tota1 preciPitation =
Storm type =
Peak Discharge =
Discharge volume =

RIDGE UA-15 (r-00/6)

L
NuL l

= SCS Upland Curves
= Forest,ed

5 . l- acres

2 .0 inches
SCS 6 hour design storm

1-.51- cfs
0 .24 acre f t

Watershed data f or watershed # l-
Curve number = 80 .0
Area = 5-1 acres
Hydraulic lengt,h = 580.00 Feet
ElevaEion change = 472 .0 feeL .

Concentration time = 0.03 hours



Project Title = wEST RrDcE uA_1G (10/6)WATERSHED HYDROGRAPH
1f. Inflovr into structure # L
L St,ructure tl4le: NuIlrt

Watershed data for waEershed, # 1Curve number = 64. OArea = 0.5 acresHydrauli. length = 340.00 FeetElevat,ion change = 272 .0 f eet, .ConcentraEion Ii_me = 0.02 hoursconcentrat i-on t ime t)rpe = scs upland curvesUnit hydrograph tlpe = Forested
Total Area 0.5 acres

- - Storm dat,a
Tota1 precipitatj-on = L.3 inchesstorm tyrpe = scs 6 hour design stormPeak Discharge = 0.00 cfsDiecharge volume = 0.00 acre ft

U



Pro j ect Tit1e
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 16 (LO / 24)

Inflow into structure # 1Structure type: Nu1l

WaEershed dat,a for watershed # 1
Curve number = G4.0Area =Hydraulic length =Elevation change =
Concent. rat, i on t ime ;
Concent,rat ion t ime t.ype =Unit hydrograph EHpe =

Total Area =

Storm data
Total precipltation =Storm type =
Peak Discharge =Discharge volume =

0. S acres
340.00 Feet

272 .0 feet .

0.02 hours
SCS Upland Curves
Forested

0.5 acres

2 . 0 i-nches
SCS T)rpe 2 storm , 24 hour

0.01 cfs
0.01- acre ft

storm

t



Proj ect TiEIe = WEST RIDGE UA-15 (25 / 6)
W,ATERSHED HYDROGRAPH

L lnflow into structure # 1

- 

Structure type: NulI

-
Watershed data for watershed # 1
Curve number = G4.0
Area =Hydraulic length =Elevat,ion change =Concentration time =
Concentrat,ion time type =Unit hydrograph type =

Total Area =

Storm data
Total precipitation =
Storm tl4re = SCS
Peak Discharge =
Discharge volume =

0.5 acres
340.00 Feet

272 .0 feet .

0.02 hours
SCS Upland Curves
Forested

0.5 acres

1.5 inches
6 hour design storm

0.01- cf s
0.00 acre ft,



Proj ect Tit1e
WATERSHED HYDROGRAPH

= WEST RIDGE UA-15 (1OO/5)

Inf Iow i-nto structure # 1
Structure tlpe: Null-

Wat,ershed daEa for waE,ershed # l-
Curve number = 64 . O

Area = 0.5 acresHydraulic length = 340.00 Feet
Elevation change = Z7Z . O feet .Concentration time : 0.02 hours

SCS Upland Curves
Forested

0 .5 acres

Concentrat,ion tj-me t)rpe =Unit hydrograph tl4le =

Total Area =

Storm data
Total precipitat.ion =
St.orm lype =
Peak Discharge =Discharge volume =

2 . O inches
SCS 6 hour design storm

0.02 cf s
0 .01 acre ft



WATERSHED HYDROGRAPH
^dL. -a

-. 
Infl_ow into st.ruct.ure # l-

- 

Structure Eype: Null
-

Project TitIe = WEST RIDGE DA- l- (10 /5 )

Watershed data for waEershed # 1
Curve number = 90.0
Area =Hydraulic length =Elevation change =
Concentrat i-on t ime =Concentration time lype =Unit hydrograph type =

Total Area =

Storm dat.a
Total precipitaLion =
Storm type =
Peak Discharge =Discharge volume =

1.8 acres
362.7O Feet

35.0 feet.
0.03 hours

SCS Up1and Curves
Di s turbed

1.8 acres

l- . 3 inches
SCS 6 hour design storm

0.77 cfs
0.08 acre ft



Pro j ect. Tit.Ie
WATERSHED HYDROGRAPH

= WEST RIDGE DA- T (rc I24J

fnflow into st.ructure # 1
Structure t,ype : NuI1

Wat,ershed data f or watershed # l_

Curve number = 90.0
' Area = 1.8 acres
Hydraulic length = 362.70 Feet
Elevation change = 36.0 feet.
Concentrat ion time = 0.03 hours
concentration time type = scs upland curves
Unit hydrograph type = Disturbed.

Total Area = 1.9 acres

- - Storm data
Tota1 precipitation = Z .0 inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = l-. G9 cf s
Discharge volume = 0.1_? acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 1 (ZS / A)

Inflow into structure # 1
Structure Eype: Null

Watershed data for wat,ershed # 1
Curve number = 90.0
Area = 1.8 acres
Hydraulic length = 362.70 Feet
Elevation change = 36.0 feet.
Concentration time - 0.03 hours
concentration time type = scs upland curvesUnit hydrograph type = Disturbed.

ToLal Area = 1.8 acres

Storm data
Total precipitat ion = l- . 5 inches
storm type scs 6 hour design storm
Peak Discharge = l.lj- cf s
Discharge volume = 0.12 acre ft

t



Pro j ect Titl_e
WATERSHED HYDROGRAPH

= WEST RIDGE DA-1 (100/6)

#1
90.0
1.8 acres

352.70 Feet
35.0 feetr.
0.03 hours

SCS Upland Curves
Di sEurbed

1.8 acres

f nf low int,o structure # 1
SE,ructure type : Null

Watershed data for watershed
Curve number =Area =Hydraulic length =Elevat j-on change =Concentrat ion t i-me =Concentration t,ime type =Unit hydrograph tlrtrle =

Total Area =

Storm data
Total precipitat,ion =
Storm type =
Peak Discharge =Discharge volume =

2 . O inches
SCS 5 hour design storm

1.57 cfs
0.17 acre ft



Proj ect TitIe
WA?ERSHED HYDROGRAPH

= WEST R]DGE DA- 2 ( r 0 /6 )

fnflow inE,o st,ructure # 1Structure Eype : Nul- 1

Watershed dat,a for watershed # 1
Curve number = g0.0
Area =Hydraulic length =Elevation change =Concentration tirne =
Concent,rat ion t ime type =Unit hydrograph Lype =

Total Area =

Storm data
TotaL precipitat ion =Storm type =
Peak Discharge =Discharge volume =

l- . 4 acres
273.A0 Feet

8. 0 feet.
0.04 hours

SCS Upland Curves
Disturbed

L .4 acres

1.3 inches
SCS 6 hour design storm

0.65 cfs
0 .06 acre ft



Pro j ecE Title = WEST RIDGE DA- Z (LO / 24,)
WATERSHED HYDROGRAPH

fnflow into structure # 1
Structure tlqte : NUI 1

Watershed data f or watershed # l_
Curve number = 90.0
Area = 1.4 acres
Hydraul ic length = Zj 3 . j,O FeeE
Elevation change = g .0 feet.
Concent,ration ti-me = 0.04 hoursconcentration time type = scs upland curvesUnit hydrograph type = Disturbed

Total Area = 1.4 acres

Storm data
Total precipitation = Z.O inches

. storm type = scs Type 2 storm , 24 hour sE,ormPeak Discharge = I .4G cfs
Discharge volume = 0.13 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 2 (25 / 5)

Inflow into struct,ure # 1
Structure type: NulI

Watershed data f or watershed # i-
Curve number = 90.0
Area = 1.4 acres
Hydraulic length = 273.tO Feet
El-evation change = 9.0 feet.
Concentration time = 0.04 hours
Concentration ti-me type
Unit hydrograph type

TotaL Area =

Storm data
Total precipitation =
St.orm type =
Peak Discharge =
Discharge volume =

= SCS Upland Curves
= Disturbed

1.4 acres

1. 5 inches
SCS 5 hour design storm

0.95 cf s
0.09 acre ft



Project Title = WEST RIDGE DA-z (roo/e)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Struct,ure t1rye : Nul 1

Watershed data for watershed # 1
Curve number = 90. O

Area = 1.4 acres
Hydraulic length = 273 .10 Feet
Elevation change = 9.0 feet..
ConcenErat.ion time - 0.04 hours
concentration time type = scs upland curvesUnit hydrograph rype -- Distuibed

Total Area = 1.4 acres

St,orm data
Total precipiLat,ion = z .0 inches
Storm tlnpe = SCS 5 hour design storm
Peak Discharge = l-.3G cfs
Discharge volume = 0.1_3 acre ft



Proj ect TiE,le = WEST RIDGE DA-3 (10/5)

#1
90.0

1 .3 acres
955.50 Feet

44 .0 feet .

O.LZ hours
SCS Upland Curves
Di s turbed

1 .3 acres

WATERSHED HYDROGRAPH
^L .rt Infl-ow into structure # 1
lI Structure tlpe: Nu]l

-

Watershed data for watershed
Curve nurnber =
Area
Hydraulic length
Elevatj-on change
Concentration time
Concentration time type
Llnit hydrograph type

Total Area =

Storm data
Total precipitation =
Storm tlr5le =
Peak Discharge =
Discharge volume =

1 .3 inches
SCS 6 hour design storm

0 .50 cf s
0.06 acre ft



Proj ect Tit Ie
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 3 1]-9 / 2a)

1- . 3 acres
955.50 Feet

44.0 feet.
0 . l-2 hours

SCS Upland Curves
Disturbed

1. 3 acres

2. 0 inches
SCS Type 2 storm, 24 hour storm

1.37 cf s
0.1-2 acre ft

Inflow into structure # 1,

Structure t]rye : NuIl

Watershed data f or watershed # l-
Curve number = 90.0
Area
Hydraulic length
Elevation change
Concentration t,ime
Concent.rat. ion E ime type
Unit hydrograph Eype

Total Area =

Storm data
ToEaI preciPitaEion =
Storm type =
Peak Discharge =
Discharge volume =



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA-3 (25/51

1.3 acres
955.50 Feet

44.0 feet.
0 . l-2 hours

SCS Up1and Curves
Di sturbed

l- . 3 acres

Inflow into structure # L
Structure tl4le : NuII

Watershed data for watershed # l-

Curve number = 90.0
Area
Hydraulic length
Elevation change
Concent,rati-on t ime
Concentration time tlnpe
Uniu hydrograph tySre

Total Area =

Storm data
Total precipitation =
Storm t14re =
Peak Discharge =
Discharge volume =

1.5 inches
SCS 5 hour design sEorm

0.87 cf s
0.08 acre ft



Pro j ect Tit.1e
WATERSHED HYDROGRAPH

Inflow into structure # l-
Structure t1rye : Nul- 1

hlatershed data f or watershed # 1
Curve number = 90.0
Area = L.3 acres
Hydraulic lengt,h = 955.50 Feet
Elevation change = 44 .0 feet.
Concent,ration Eime = O.i-Z hours
Concentration time t]rye = SCS Upland Curves
Unit hydrograph Lype = Disturbed

Tot,a1 Area = 1.3 acres

- r Storm data
Tota1 precipitation = 2.0 inches
Storm Eype = SCS 6 hour design st.orm
Peak Discharge = L.ZG cfs
Diecharge volume = 0 .12 acre fE

= WEST RIDGE DA-3 (100/5)



Proj ect Tit,1e
WATERSHED HYDROGRAPH

= WEST RIDGE DA-4 (10/6)

t .4 acres
505.40 Feet

30. O feet.
0 .06 hours

SCS Upland Curves
Di s turbed

L .4 acres

Inflow into strucEure # L
Structure type: NulI

WaLershed data for watershed # 1-

Curve number = 90.0
Area
Hydraulic length
Elevat,ion change
Concentration time
Concent.rat ion L ime type
Unit hydrograph type

Tot,a1 Area =

St,orm data
Total precipiE,ation =
Storm type =
Peak Discharge =
Discharge volume =

1.3 inches
SCS 6 hour design sLorm

0,58 cf s
0.06 acre ft



Proj ecE Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA-4 (1-0/24)

L- Inflow into sEructure # L

f structure Llpe: NulI
-

Wat.ershed daLa f or wat ershed # l-

Curve number = 90.0
Area = 1.4 acreg
Hydraul ic lengt,h
Elevation change
Concentration time
Concentration time tYPe
Unit, hydrograph type

ToEal Area =

Storm data
Tot.a1 precipitat ion =
Storm Eype =
Peak Discharge =
Discharge volume =

505.40 Feet
30.0 feet.
0 .05 hours

SCS Upland Curves
Disturbed

L .4 acres

2.0 inches
SCS Tl4>e 2 sLorm , 24 hour storm

L.50 cfs
0.1-3 acre ft



Proj ect Tit le
WATERSHED HYDROGRAPH

= WEST RIDGE DA-4 Q5/5)

f nf low inEo st,rucEure # 1
Structure t1rye : Nul I

Watershed daEa for watershed # 1
Curve numher = 90.0
Area = l-.4 acres
Hydraulic length : 505.40 Feet
Elevation change = 30.0 feet.
Concentrat,ion time : 0.05 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

Total Area = l-.4 acres

Storm data
Total precipiLation = l-.6 inches
Storm type = SCS 5 hour design storm
Peak Discharge = 0.98 cfs
Discharge volume = 0.09 acre ft



Pro j ect, Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA-4 (l-00/5)

Inflow into structure # 1-

Structure tlpe: Null

Watershed data f or watershed # 1-

Curve number = 90.0
Area
Hydraulic length
ElevaEion change
Concentration time
ConcentraE. ion t ime tl4le
Unit hydrograph type

ToEaI Area =

Storm data
Total precipitat,ion =
St,orm tlnpe =
Peak Discharge =
Discharge volume =

= l-.4 acres
= 505.40 Feet
= 30.0 feet.
= 0.05 hours
= SCS Upland Curves
= Disturbed

1.4 acres

2 .0 inches
SCS 5 hour design storm

L . 3 9 cf s
0.13 acre ft



Pro j ect. Title
WATERSHED HYDROGRAPH

= WEST DA-4a l0 / 6)RIDGE

1
NuIl

Inflow into structure #
Structure type:

Watershed daLa for watershed
Curve number =
Area
Hydraulic length
E1evat, ion change
Concentration time
Concentration time type
Unit hydrograph Lype

Total Area =

Storm data
Tota1 precipitation =
Storm tylpe =
Peak Discharge =
Discharge volume =

#1
90.0

1 .4 acres
= 435.50 Feet,
= 26.0 feet..

= SCS Upland Curves
= Disturbed

1 .4 acres

1- . 3 inches
SCS 6 hour design storm

0.67 cf s
0. 06 acre fL



Proj ect Title
WATERSHED HYDROGRAPH

RrDcE DA_4a (tO/24)

1
NuI 1

= WEST

Inflow into structure #
Structrure tYPe:

Watershed data f or watershed # l-

Curve number = 90 .0
Area
Hydraulic length
Elevation change
Concentrat,ion time
Concent.rat ion t ime tYPe
Unit hydrograph tYPe

Total Area =

Storm d.ata
Total preciPitation =
Storm t)rye =
Peak Discharge =
Discharge volume =

= 1 .4 acres
= 436.60 Feet
= 26 .0 feet .

- 0 .05 hours
= SCS Upland Curves
= Disturbed

1 .4 acres

2.0 inches
SCS Type 2 storm, 24

L.47 cf s
0.1-3 acre ft

hour storm



Project Title = WEST RrDGE DA-4a (25/6',)
WATERSHED HYDROGRAPH

l- fnfl-ow into structure # l-
I SLructure type: NuII

-
Watershed daEa for watershed # 1
Curve number = 90.0
Area = 1.4 acres
Hydraulic length = 438. G0 Feet
Elevation change = 25.0 feet.
Concentration time : 0.05 hours
Concentration time type = SCS Up1and Curves
Unit hydrograph Eype = Disturbed

Total Area = I .4 acres

Storm data
Total precipitation = 1. d inches
Storm tySle = SCS 6 hour des ign storm
Peak Discharge = 0.9d cfs
Discharge volume = 0.09 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA-4a (]-OO/5)

Inflow into structure # 1
Structure t1rye : Nul-l-

Watershed data f or wat,ershed # l-
Curve number = 90.0
Area = l-.4 acreg
Hydraulic length = 435.50 Feet
Elevation change = 26 .0 feet .

ConcenEration time = 0 .05 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Dist.urbed

Total Area = 1.4 acres

SEorm data
Total precipitacion = 2 .0 inches
Storm tlnpe = SCS 5 hour des ign storm
Peak Discharge = l-.37 cf s
Discharge volume = 0.1-3 acre ft



Proj ect Tit le
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 5 ( 10 / 5 )

#1
90.0

2 .0 acres

Inflow into structure # 1

Structure tlpe : Nu1I

Watershed data for watershed
Curve number =
Area
Hydraulic length
Elevation change
Concentration t.ime
Concentration time type
Unit, hydrograph Lytrle

Total Area =

Storm data
Total precipiEation =
Storm t)rye
Peak Discharge =
Discharge volume =

= 185.00 Feet
= 54.0 feeE.
= 0.0L hours
= SCS Upland Curves
= Disturbed

2 .0 acres

l- . 3 inches
SCS 5 hour design storm

0 .56 cfs
0.09 acre ft,



Proj ect Tit1e
WATERSHED HYDROGRAPH

= WEST RIDGE DA-s (L0/24)

= SCS Up1and Curves
= Disturbed

2 .0 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

L.22 cf s
0.1-8 acre ft

Inflow into struct.ure # L
Structure type: Null

Watershed data for watershed # L
Curve number = 90.0
Area = 2.0 acres
Hydraulic lengt.h = 185.00 Feet
Elevation change = 64.0 feet,.
Concent.rati-on time + 0.0f hours
Concent,ration E, ime type
Unit hydrograph type

Total Area =

Storm data
Total precipit.at ion =
Storm tlrpe =
Peak Discharge =
Discharge vol-ume =



Project Title
WATERSHED HYDROGRAPH

= WEST RIDGE pA-s (25/61

fnflow into structure # 1
Structure type: NuII

Watershed data for waEershed # 1
Curve number = 90.0
Area
Hydraulic length
Elevation change
Concentration t.ime
Concentration time Lype
Unit hydrograph tlpe

Tot.al Area =

Storm data
Tot,al precipitation =
Storm t]rye =
Peak Discharge =
Discharge volume =

= 2.0 acres
= i-86.00 Feet
= 54.0 feet.
= 0 .01 hours
= SCS Upland Curves
= Disturbed

2.0 acres

1.5 inches
SCS 6 hour design storm

0.80 cf s
0.12 acre ft,



t Project title = wEST RIDSE DA-S (100/6)
T WATERSHED HYDROGRAPH
I rn f low into struct.ure # l-

I tl 
6t',.,cture type: Nulr

I
I !{atershed data f or watershed # t-

I Curve number = 90.0
I Area = 2.0 acres
I Hydraulic length = 18G.00 Feet
I Elevation change = 84.0 feet.
I Concentration time = O . 0l- hours
I concenE,rat. ion t ime type = scs upland curves

I 
Unit hydrograph tlrtpe = Di srurbed

I -- Tota1 Area = 2.0 acres
I
I -- Storm daca
I Total precipitation = Z.O inches
I Sto_rm tltpe = SCS 5 hour des ign storm
I Peak Discharge = 1.14 cfs
I 

Oischarge volume = 0 . i-B acre f t
I

I

I
Ilr
I

I

I

I

I

I
I



Pro j ect Title = WEST RID6E DA- 6 (l-g/G )
WATERSHED HYDROGRAPH

L fnflow into strucE.ure # i-
I Structure type: Null.---

Watershed data f or wat,ershed # 1
Curve number = 90.0
Area = 0.8 acres
Hydraulic length = Zg7 .5A Feet,
Elevation change = gZ.0 feet.
ConcentraEion time = 0.0i- hours
concentration time Eype = scs upland curvesUnit hydrograph tlpe = Disturbed

Total Area = 0.8 acres

Storm data
ToEal precipitation = 1.3 inches
Storm tlpe = SCS G hour design storm
Peak Discharge = 0.28 cfs
Discharge volume = 0.04 acre ft

t
-



Proj ect. Tit1e
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 5 (L0 / ?.4)

0.8 acres
28?.60 Feet

82.0 f eet,.
0.01 hours

SCS Upland Curves
Disturbed

0.8 acres

2.0 inches
SCS Tlrtr>e 2 storm , 24 hour storm

0 .5L cfs
0 .07 acre ft

Inflow int,o strucLure # 1
SLructure type: NulI

Watershed data for watershed # 1-

Curve number = 90.0
Area
Hydraulic length
Elevat.ion change
Concentration t,ime
Concentration time type
Unit hydrograph type

Total Area =

Storm data
Total precipitation =
Storm Lype =
Peak Discharge =
oischarge volume =



Proj ecE Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA-5 (25/61

Inflow into structure # 1-

Structure t)rpe: NuIl

Watershed data for watershed # 1
Curve number = 90.0
Area
Hydraulic length
Elevation change
Concentrat,ion Eime
ConcentraLion time Eype
Unit hydrograph tlrye

Total Area =

Storm data
Total precipitation =
Storm tlnpe =
Peak Discharge =
Discharge volume =

0.8 acres
287 .60 Feet

82.0 feet,.
0.01 hours

SCS Up1and Curves
Di sLurbed

0.8 acres

1.6 inches
SCS 5 hour design st,orm

0.40 cfs
0.05 acre ft



Proj ect Tit,le
WATERSHED HYDROGRAPH

= WEST RIDGE DA-d (1OO/5)

Inflow into structure # 1
SErucLure t1rye : Null

Watershed data f or waEershed # l-
Curve number = 90.0
Area = 0.8 acres
Hydraulic length = 287 .60 Feet,
Elevation change = 82.0 feet..
Concentrat,ion time - 0.01 hours
Concentrat,ion time type = SCS Upland Curves
Unit hydrograph type = Disturbed

Total Area = 0.8 acres

- - Storm data
Total precipitation = 2.0 inches
Storm tlr5le = SCS 6 hour des ign storm
Peak Discharge = 0 .55 cfs
Discharge. volume = 0 .07 acre ft,



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA-7 (to/A)

Inflow i-nLo struct,ure # 1
Structure type: Nu1l

Watershed data for wat,ershed # L
Curve number = 90.0
Area = 1.0 acres
Hydraulic length
ElevaEion change
Concentration time
Concentration time type
Unit hydrograph t]rpe

Total Area =

Storm dat,a
Tot,al precipitat ion =
Storm Lype =
Peak Discharge =
Discharge volume =

= 283.30 Feet
= 35.0 feet,.
= 0.02 hours
= SCS Up1and Curves
= Disturbed

1.0 acres

1- . 3 inches
SCS 5 hour design storm

0.38 cf s
0.04 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= wEsT RIDGE DA- ? (10 / 24)

#1
90.0

l- . 0 acres
283 .30 Feet

36.0 feeE.
0.02 hours

SCS Upland Curves
Di sturbed

1- . 0 acres

2 . O inches
SCS Tytrle 2 storm , 24 hour storm

0.84 cf s
0.09 acre ft

Inflow into strucLure # 1

Structure tYPe: NulI

Watershed data for watershed
Curve number =

Area
Hydraulic length
ELevation change
ConcenEration t'ime
Concentration time tYPe
Unit hydrograPh tYPe

Total Area =

Storm data
Total preciPitaLion =
Storm tlrpe =
Peak Discharge ='

Discharge volume =



-

Froject TiE.le = wEsT RIDGE DA-7 (2sl6)
WATERSHED HYDROGRAPH

- 
Inflow into sEructure + 1

f SE.rucEure El4)e: NuIl

-
- - Wat,erehed data for watershed # 1

Curve number = 90. OArea = 1.0 acresHydraulic length = 2A3.30 FeetElevation change = 35.0 feeL.Concentration time = 0,02 hoursConcentration t,ime type = SCS Upland CurvesUnit hydrograph r,ype = Oistuibed
-- Total Area = 1.0 acrea

-- Storm data
Total precipitation = 1. G inches
St.orm type = SCS G hour design stormPeak Discharge = O.5S cfsDischarge voLume = O.OG acre fE

-



Project Title = wEST RIDGE DA-T (roO/e)
WATERSHED HYDROGRAPH
.-- Inflow into sLruct.ure # 1
I Structure type: Nul_l-

-
Watershed dat.a f or waL ershed # 1
Curve number = 90. 0Area = 1.0 acresHydraulic length = 293.30 FeetElevation change = 3G.0 feet.
ConcenEration time = 0.02 hoursconcentration time t14re = scs upland curvesUnit hydrograph tytrle = Disturbed

Tota1 Area = 1.0 acres

Storm data
Tot,al precipitation = Z .0 j_nches
Storm type = Scs 6 hour des ign st,orm
Peak Discharge = 0.?g cfs
Discharge volume = 0.09 acre ft

l\
-



Proj ect Title
WATERSHED HYDROGRAP}I

Hydraul ic length =
Elevat,ion change =
Concent,rat ion t ime ;
Concentration time type =
Unit hydrograph type =

Total Area =

Storm data
Total precipitation =
Storm tlrg>e = SCS
Peak Discharge =
Discharge volume =

437 .40 Feet
78 . 0 feet.
0.03 hours

SCS Upland Curves
Di s turbed

1.5 acres

1 . 3 i-nches
6 hour design storm

O.62 cf s
0.07 acre ft

= WEST RIDGE qA-8 (10/5)

fnflow into structure # 1
Structure type: Null

Watershed data for watershed # 1
Curve number = 90. O

Area = 1.5 acres



Pro j ect. Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 8 (TO / 24)

fnflow into structure # 1
Structure type: NulI

Watershed data for watershed # 1
Curve nurnber = 90.0
Area
Hydraulic length
Elevation change
Concentration time
Concentrat,ion time type
IJnit hydrograph type

Total Area :

Storm data
Total precipitation =
Storm type =
Peak Discharge =
Discharge volume =

1.5 acres
437 .40 Feet

78.0 feet.
0 .03 hours

SCS Upland Curves
Di s turbed

1.5 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

1-.37 cf s
0.1-4 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- I {25 / 6)

fnflow i-nto structure # 1
Structure type: NuIl

Watershed data for watershed # 1
Curve number = 90.0
Area = 1.5 acres
Hydraulic length = 437.40 Feet
Elevation change = 78.0 feet.
ConcenEraEion t,ime = 0.03 hours
ConcenErat, ion t ime tl"pe = SCS Upland Curves
Unit hydrograph type = Disturbed

:- Tot.al- Area = 1.5 acres

Storm daEa
Total precipitation = I .6 inches
Storm tytrle = SCS 5 hour des ign storm
Peak Discharge = 0.89 cfs
Discharge volume = 0.10 acre ft



Proj ect Titl-e
WATERSHED HYDROGRAPH

= WEST RIDGE DA-8 (r-00/5)

Inflow into structure # 1
SEructure type: NulI

Watershed daEa for watershed # I
Curve number = 90.0
Area = 1.5 acres
Hydraulic length
Elevation change
Concent,ration time
Concentration time type
Unit hydrograph type

Total Area =

Storm data
Tot,al precipit,at ion =
Storm type =
Peak Discharge =
Discharge volume =

437 .40 Feet,
78. 0 feet .

0.03 hours
SCS UpIand Curves
Di s turbed

l- . 5 acres

2 .0 inches
SCS 6 hour design storm

L.27 cf s
0 . f4 acre ft



Proj ect Tit le
WATERSHED HYDROGRAPH

= WEST RIDGE DA-9 (10/5)

Inflow into structure # I
Structure type: NuIL

Watershed daEa for watershed # 1
Curve number = 90.0
Area = 1.8 acres
Hydraulic length = 524.00 Feet
Elevation change = 34.0 feet.
Concent,raLion t.ime - 0.05 hours
Concentration Lime type = SCS Upland Curves
Unit hydrograph type = Disturbed

Total Area = l-.8 acres

Storm data
Total precipitat ion = 1- . 3 inches

, Storm tl"pe = SCS 6 hour des ign storm
Peak Discharge = 0.85 cfs
Discharge volume = 0.08 acre ft

t



Proj ect Title
WATERSHED HYDROGRAPH

Hydraulic length
Elevat,ion change
Concentrat.ion time
Concentration t,ime EyPe
UniE hydrograph Lype

Total Area =

Storm data
Total precipitation =
Storm type =
Peak Discharge =
Discharge volume =

= WEST RIDGE DA-e flo/24)

= 524.00 Feet
= 34.0 feeE.
= 0. 06 hours
= SCS Upland Curves
= Disturbed

l- . I acres

2 .0 inches
SCS Type 2 storm, 24 hour sEorm

1.87 cfs
0 .15 acre ft

Inf low into structure # 1-

Structure type: Nul-l

Watershed data for watershed # 1
Curve number = 90.0
Area = 1.8 acres



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 9 Q5 / 5)

Inflow inEo structure # 1
Structure Eype i NuIl

Wat.ershed data for watershed # 1

Curve number = 90.0
Area = l-.8 acres
Hydraulic length = 524.00 FeeL
Elevation change = 34.0 feet'.
Concentration time : 0'05 hours
Concentration time type = SCS Upland Curves
Unit, hydrograph tYtrle =, Disturbed

Total Area = 1.8 acres

Storm data
ToEat precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.22 cf s
Discharge volume = 0.1-1 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA-e (100/6)

Infl-ow into structure # I
Structure Elrpe : Nul I

Wat,ershed daLa f or watershed # 1
Curve number = 90.0
Area = L.8 acres
HydrauLic length = 524.00 Feet
Elevation change = 34.0 feet.
Concentrat,ion ti-rne = 0.06 hours
Concentrat j-on t ime type
Unit hydrograph type

Total Area =

Storm data
Total precipitation =
Storm type =
Peak Discharge =
Discharge volume =

SCS Upland Curves
Di s t urbed

1.8 acres

2 .0 inches
SCS 5 hour design storm

L.74 cf s
0.15 acre ft



Pro j ect Tit.le
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 10 ( 10 / 5 )

Inflow into structure # 1

Structure type: Nul1

Wat,ershed data f or wat.ershed # I'
Curve number = 90.0
Area = 4.3 acres
Hydraulic length = 83L.80 Feet
El-evation change = 72.0 feet.
Concentration time - 0.08 hours
Concentration Lime tYPe
Unit hydrograph type

Total Area =

Storm data
Total precipit.ation =
Storm type =
Peak Discharge =
Discharge volume =

= SCS Upland Curves
= Dist.urbed

4.3 acres

l- . 3 inches
SCS 5 hour design storm

2.t0 cf s
0.l-9 acre ft



Pro j ect Titl-e
WATERSHED HYDROGFAPH

= WEST RIDGE DA- 10 (L0 / 24)

Infl-ow into structure # 1
Structure type: NUI I

Watershed daLa for watershed # 1
Curve number = 90.0
Area = 4.3 acres
Hydraulic length = 831.80 Feet,
Elevation change = 72 . O feet, .

Concent,ration time = 0.08 hours
Concentrat ion t. ime Elnpe = SCS Up1and Curves
Unit hydrograph type = Disturbed

Total Area = 4.3 acres

Storm data
Tot,al precipitation = 2.0 inches
Storm type = SCS Type 2 st.orm , 24 hour storm
Peak Discharge = 4 .65 cfs
Discharge voLume = 0.39 acre ft



Proj ect. Tit,le
WATERSHED HYDROGRAPH

ToEal Area

- - Storm data
ToEal precipitation
Storm tlnpe
Peak Discharge
Discharge. volume

= WEST R]DGE lA- 10 (zs / a)

Inflow into structure # 1-

Structure tlrye: NuIl-

Watershed data for wat,ershed # I
Curve number = 90.0
Area = 4.3 acres
Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

831.80 Feet.
72 .0 feet .

0.08 hours
SCS Up1and Curves
Di s Eurbed

4 .3 acres

1. 5 inches
SCS 6 hour design storm

3 .03 cfs
O.27 acre ft



Pro j ect Title
WATERSHED HYDROGRAPH

= WEST RrDcE DA- 10 (l- 0 0 / 5 )

Infl-ow into strucEure # 1
Structure type: Null

Watershed data f or wat,ershed # 1

Curve nurnber = 90 . 0
Area = 4.3 acres
Hydraulic length = 831.80 Feet.
El-evation change = 72.0 feet.
Concent,ration time - 0.08 hours
Concent,rat ion t ime t,ype = SCS Upland Curves
Unit hydrograph type = Dist,urbed

Total Area = 4 .3 acres

Storm data
Total precipit,aEion = 2.0 inches
Storm type = SCS 5 hour des ign st.orm
Peak Discharge = 4.32 cfs
Discharge volume = 0.39 acre ft



Proj ect Title
WATERSI{ED HYDROGRAPH

= WEST RIDGE DA- 1-l- ( r- 0 / 5 )

f nf low int.o structure # 1
SLructure t14te: NuIl

Watershed data for watershed # 1
Curve number = 90.0
Area = 0.5 acres
Hydraulic length = 267 .40 Feet
EJevaEion change = 8.0 feet.
Concentration time - 0.04 hours
Concentration t.ime type = SCS Up1and Curves
Unit hydrograph type = Disturbed

Total Area = 0.5 acres

Storm daLa
ToEaI precipitation = i-.3 inches
Storm type = SCS 5 hour design storm
Peak Discharge = 0.28 cfs
Discharge volume = 0.03 acre ft



Proj ect Tit1e
WATERSHED HYDROGRAPH

RrDcE DA- 11 (10 / 24)

1
Nu]l-

= WEST

Inflow into structure #
Structure t.ype :

Watershed data for watershed # L

Curve number = 90.0
Area = 0.5 acres
Hydraulic length = 267.4O Feet
E l- evat ion change = I . 0 f eet .

Concentrat.ion time = 0.04 hours
Concentration time type
Unit hydrograph Eype

Total Area =

Storm data
Total precipitation =
Storm tytrre =
Peak Discharge =
Discharge volume =

= SCS Upland Curves
= Disturbed

0.6 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

0.52 cf s
0.05 acre ft,



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- ].1. (25 / 6)

InfLow inEo st.ruct,ure # l-
Structure tytrre : Nul 1

Watershed data for watershed # 1
Curve number = 90 .0
Area = 0.5 acres
Hydraulic lengUh = 267.40 Feet,
El-evation change = 8.0 feet.
Concentration time - 0.04 hours
Concentration time type = SCS Upland Curves
Unit hydrograph tytrle = Disturbed

Total Area = 0.6 acres

Storm data
Total precipiEation = 1-.6 inches

. Storm type = SCS 5 hour des ign st,orm
Peak Discharge = 0.41 cfs
Discharge volume = 0.04 acre ft



Proj ecE Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 11 ( 10 0 / 5 )

Inflow into structure # 1
Structure type: Nu1 I

Watershed data for watershed # 1
Curve number = 90.0
Area = 0.5 acres
Hydraulic length = 267.40 Feet
Elevation change = B. 0 feet,.
Concentrat ion time
Concentrat. j-on t ime type = SCS Upland Curves
Unit hydrograph t.ype = Disturbed

- - Storm data
Total precipiEation = Z .0 inches
Storm Lype = SCS G hour design sLorm
Peak Discharge = 0.58 cfs
Discharge. volume = 0.0d acre ft



Pro j ecE Ti t,le
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 12 ( l- 0 / 5 )

Inflow into sLructure # 1
Structure type: NulI

Wat.ershed data f or watershed # L
Curve number = 90.0
Area = 1.5 acres
Hydraulic length = 495.60 Feet
Elevation change = 75.0 feet,.
Concentration t.ime - 0.04 hours
Concentration t,ime type = SCS Upland Curves
Unit hydrograph type = Disturbed

Total Area = l-.5 acres

Storm dat,a
Total precipiLation = 1.3 j-nches
Storm tytrle = SCS 5 hour design storm
Peak Discharge = 0.55 cfs
Discharge volume = 0.07 acre ft



Pro j ect Tit,le
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 12 (TO / 24)

Inflow into st rucLure # 1
S t, ruc ture t14re : NuI I

Watershed data for waLershed # l-
Curve number = 90.0
Area = l-.5 acres
Hydraulic lengt,h = 495.50 Feet
Elevat ion change = 7 6 .0 feet .

ConcentraEion t.ime = 0.04 hours
Concentration t,ime type = SCS Upland Curves
Unit, hydrograph type = Disturbed

Tot,a1 Area = L.5 acres

Storm data
Total precipiLation = 2.0 inches
SEorm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = L.42 cfs
Discharge volume = 0.14 acre ft



Proj ect Tit.le
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 12 (25 / 6}

InfJow into st.ruct,ure # 1
St.ructure type: Nul- I

Watershed data for watershed # l-
Curve number = 90 .0
Area = l-.5 acres
Hydraulic length = 495.60 Feet.
El-evaLion change = 75.0 feet.
Concent.ration time = 0.04 hours
ConcenLration time t.14>e = SCS Upland Curves
Unit hydrograph type = Disturbed

Tot.al Area = 1.5 acres

Storm data
Total precipitation = 1.5 inches
Storm tlnpe = SCS 6 hour des ign storm
Peak Discharge = 0.93 cfs
Discharge volume = 0.09 acre ft



Proj ecE Title
WATERSHED HYDROGRAPI{

RrDGE DA-12 (1oo/5)

l_

NuI I

= WEST

InfJow into structure #
StrucEure t14>e :

Watershed daLa for watershed # L

Curve number = 90.0
Area = 1.5 acres
Hydraulic length = 495.60 Feet
Elevation change = 76 .0 feet.
Concentration time = 0.04 hours
Concentration time type
Unit hydrograph tytr>e

ToEaI Area =

Storm data
TotaL precipitation ='

Storm type =
Peak Discharge =
Discharge volume =

SCS Upland Curves
Di s t.urbed

L.5 acres

2.0 inches
SCS 5 hour design storm

A.32 cf s
0.1-4 acre ft



Proj ect TitLe
WATERSHED HYDROGRAPH

RrDcE D,A-l-3 (10/5)

1
NUI I

= WEST

fnflow int.o structure #
Structure t1rye:

Watershed daLa for watershed # 1
Curve number = 90.0
Area
Hydraulic length
Elevation change
Concentration Eime
Concentration time type
Unit hydrograph type

Tota1 Area =

Storm data
ToLal precipit,ation =
Storm type =
Peak Discharge =
Discharge volume =

= 0.5 acres
= 451-.00 Feet
= 28.0 feeL.
= 0.05 hours
= SCS Upland Curves
= Disturbed

0.5 acres

1.3 inches
SCS 5 hour design storm

0.28 cf s
0.03 acre ft



Pro j ect. Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- l_3 1o / 24j

Inflow into strucEure # 1
Structure type: Nu1I

Watershed data for watershed # 1
Curve number = 90.0
Area
HydrauLic length
Elevation change
Concentration t ime
Concentration t,ime type
Unit hydrograph type

Total Area =

Strorm data
Total precipitation =
Sf orm t]r-'pe =
Peak Discharge =
Discharge volume =

= 0.5 acres
= 461-.00 FeeE
= 28.0 feet.
= 0.05 hours
= SCS Upland Curves
= Dist,urbed

0 .5 acres

2.0
SCS Type

0.5r-
0.0s

inche s
2 storm, 24 hour storm

cfs
acre ft



Pro j ecE Tit.le
WATERSHED HYDROGRAPH

= WEST RIDGE DA-13 (25/6j

Inflow into structure # I
Structure type: NuIl

Watershed data for watershed # 1
Curve number = 90.0
Area = 0.5 acres
Hydraulic length = 451.00 Feet
Elevation change = 28.0 feet.
Concentration t,ime ; 0.05 hours
Concentration time Lype
Unit hydrograph Eype

Total Area =

Storm data
Total precipitation =
Storm t.ype =
Peak Discharge =
Discharge volume =

= SCS Upland Curves
= Disturbed

0.5 acres

1.5 inches
SCS 5 hour des ign st.orm

0.40 cfs
0.04 acre ft



Pro j ect Titl-e
WATERSHED HYDROGRAPH

RrDGE DA-13 (100/6)

1
NUI I

= WEST

Inflow into struct,ure #
Structure t.ytrle :

Watershed data for watershed # I
Curve number = 90.0
Area = 0.6 acres
Hydraulic length = 451.00 FeeE
Elevation change = 28.0 feet,.
Concentration t,ime ; 0,05 hours
Concentration time type
Unit hydrograph t]rye

Total Area =

Storm daEa
Total precipitation =
Storm tlpe =
Peak Discharge =
Discharge volume =

= SCS Upland Curves
= Dist.urbed

0 .5 acres

2 .0 inches
SCS 5 hour design storm

0.55 cfs
0.05 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

RrDcE DA- 14 (L o / 6 )

l_

NuI I

= WEST

Inflow into sEructure #
Structure t1rye :

Watershed data f or watershed # l-

Curve number = 90.0
Area
Hydraulic lengt,h
Elevat, ion change
Concentrat i-on t ime
ConcentraEion time tYPe
Unit hydrograph t,ype

Total Area =

Storm data
Total- precipitat. ion =
Storm type =
Peak Discharge =
Discharge volume =

= 2.1 acres
= 504.40 Feet
= 34 .0 feet.
= 0.05 hours
= SCS Upland Curves
= DisturFud

2.1 acres

l- . 3 inches
SCS 5 hour design storm

l-.02 cf s
0.09 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RfDGE DA- 14 (LO / 24)

2 .L acres
504.40 Feef

34.0 feet.
0.05 hours

SCS Upland Curves
Disturbed

2.I acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

2.25 cf s
0.20 acre ft

Inflow into structure # 1
Structure type: NUII

Watershed data f or wat,ershed # l-

Curve number = 90.0
Area
Hydraul- ic length
El-evation change
Concentrat ion time
Concentration t,ime tYPe
Unit hydrograph LyPe

Total Area --

Storm data
Tota1 precipitaLion =
Storm type =
Peak Discharge =
Discharge volume =



Proj ect Tit,le
WATERSHED HYDROGRAPH

= WEST DA-14 (25/5jRIDGE

l-
Nul I

Inflow into struct.ure #
Structure tYPe;

Watershed data for watershed
Curve number =
Area =
Hydraulic length =
Elevation change =
ConcenErat ion L i-me =
Concentrat ion t j-me tYPe =
Unit hydrograPh tYPe =

=Tot,al- Area

SE,orm daEa'
Tota1 preciPit,ation =
Storm type = SCS
Peak Discharge = 1

Discharge volume = 0

.0

.1 acres
504.40 Feet

34 .0 feet.
0.05 hours

SCS Upland Curves
Disturbed

2.1 acres

6 inches
hour design st,orm

.47 cf s

.14 acre ft

#1
90

2

1-

6



Proj ect Tit1e
WATERSHED HYDROGRAPH

: WEST RIDGE DA- l-4 ( 10 0 / 5 )

= 504.40 Feet
= 34.0 feet.
= 0.05 hours
= SCS Upland Curves
= Disturbed

Inflow into st,ructure # L

Structrure tYPe: Null

Watershed data for watershed # I
Curve number = 90.0
Area = 2.L acres
Hydraulic length
El evaE, ion change
Concentration t,ime
Concentration Eime tYPe
Unit hydrograph tYPe

Total Area =

Storm daLa
Total preciPitation =
Storm type =
Peak Discharge =
Discharge voLume =

2.L acres

2.0 inches
SCS 6 hour design sLorm

2.09 cf s
0. 20 acre ft



Pro j ect Tit,Ie
WATERSHED HYDROGRAPH

= WEST DA-ls (1-o/5)RIDGE

l_

NUI I
Inflow inEo structure #
StrucEure EYIPe r

Watershed data for watershed
Curve number =
Area =
Hydraulic length =
EIevaEion change
Concent,rat ion t ime =
Concentration time tYPe =
Unit hydrograph EYPe =

Total Area =

SLorm data
Total preciPitation =

.0

.3 acres
877 .60 FeeL

84 .0 feet.
0.08 hours

SCS Upland Curves
DisLurbed

1.3 acres

1.3 inches
6 hour design storm
.55 cf s
.06 acre ft

#1
90

1

St,orm type
Peak Discharge
Discharge volume

= SCS
=0
=0



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 1s (tA / 24J

#l-
90.0
1.3 acres

877.60 Feet
84 .0 feet.
0.08 hours

SCS Upland Curves
Di sturbed

1 .3 acres

2 .0 inches
Tlpe 2 storm , 24 hour storm

7 .46 cfs
0 .12 acre ft

Inf low into structure # 1-

Structure tlpe: NUII

Watershed data for waEershed
Curve number =
Area =
Hydraulic lengEh =
Elevation change =
Concentration time =
Concentration time tYPe =
Unit hydrograph type =

Total Area =

Storm data
Total precipitation =
Storm tlnpe = SCS
Peak Discharge =
Discharge volume =



Proj ect Title
WATERSHED HYDROGRAPH

RrDcE DA- ]-s (2s / 6)

1
NuI I

= WEST

Inflow into strucLure #
Structure tySre:

Watershed data for waLershed # l-

Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 877.50 Feet
ElevaEion change = 84 .0 feet.
Concentration t.ime : 0 .08 hours
Concentrat ion t ime tYtrre
Unit hydrograph type

Total Area =

Storm data
Total precipitaEion =
Storm type =
Peak Discharge =
Discharge volume =

SCS Upland Curves
Dist,urbed

l- . 3 acres

1- . 5 inches
SCS 5 hour design storm

0.95 cf s
0.08 acre ft,



Proj ect TitLe
WATERSHED HYDROGRAPH

= WEST RrDcE DA-15 (r0O/e )

Inf low into structure # l-
Structure Eype: NuI1

Wat.ershed data for watershed # I
Curve number = 90.0
Area = l-.3 acres
Hydraulic length = 87?.60 Feet,
Elevation change = 84.0 feet.
Concentration time = 0.08 hours
Concentration time type = SCS Upland Curves
Unit, hydrograph type = Disturbed

ToLal- Area = 1.3 acres

Storm dat,a
Total precipitation = 2.0 inches
Storm type = SCS 5 hour design storm
Peak Discharge = 1-.35 cf s
Discharge volume = 0.1-2 acre ft.



Proj ect Tit,Ie = WEST RIDGE DA-W (L0 / 5l
WATERSHED HruROGRAPH

Inf Iow into structure # l-
Structure type: Null

Watershed data for watershed # 1
Cunre number = 90 .0
Area = L.3 acres
Hydraul ic lengt,h = 8?? . 60 Feet
Elevation change = 84.0 feet.
Concentrat,ion time = 0 .0S hours
Concentration time type = SCS Upland Cunres
Unit, hydrograph type = Disturbed

Tot,al Area = 1 .3 acres

SEorm data
Tot,al precipitat,ion = 1 .3 inches
St,orm El4pe = SCS 5 hour design storm
Peak Discharge = 0.66 cfs
Discharge volUme = 0.06 acre ft,



Proj ect Tit,le = wEST RIDGE
WATERSHED HMROGRAPH

Inf low int.o strrrcture # 1-

St,rucLure Eype: NuIl

Wat,ershed data for watershed # 1-

Currre number = 90.0
Area
Hydraulic length
Elevation change
Concentrat,ion Eime
Concentration Eime t1rye
Unit hydrograph t)rye

Total Area =

Storm data
Total precipitation =
$torrn Elrtrle =
Peak'Discharge =
Discharge volume =

DA-rfil 119 / zal

L.3 acres
877 .60 Feet

84 .0 feet.
0.08 hours

SCS Upland Cunres
DisEurbed

1.3 acres

2 .0 inches
SCS T1rye 2 sEorm, 24 hour

I.46 cfs
0 ,12 acre ft

storm



Proj ect Title = WEST RIDGE DA-l{ (25 / 6)
WATERSHED HSROGRAPH

Inflow into structure # 1
St,ructure type: NUII

Watershed data for waEershed # 1
Curwe number = 90 .0
Area = 1,.3 acres
Hydraulic length = 877.60 FeeE
ElevaEion change = 84.0 feet,
Concentration t,ime = 0.08 hours
Concentration time tl1pe = SCS Up1and Cur:rres
Unit, hydrograph t1'pe = Disturbed

Total Area = 1.3 acres

Storm data
Tota1 precipiLaLion = 1.6 inches
SLorm Elrye = SCS 5 hour design storm
Peak Discharge = 0.95 cfs
Discharge volume = 0.08 acre ft



Projecu Title = WEST RIDGE DA-W (L00/5)
WATERSHED H1EROGRAPII

Inf 1ow int,o structure # J-

Structure type: NuIl

Watershed daLa for waE,ershed # L
Cunre number = g0 .0
Area. = J-..3 acres
Hydraulic length = 877 .60 Feet
Elevation change = 94.0 feeL.
Concentration time = 0.09 hours
concentration time Lype = scs upland currres
Unit hydrograph type = DisCurbed

Total Afea = 1.3 acres

Storm daEa
Total precipitation = 2,0 inches
storm Eype = scg 6 hour design storm
Peak Discharge = 1.35 cfs
Discharge volume = 0.3,2 acre ft



Project Title = wEsT RrDGE DA-X (tO/241
WATERSHED IINROGRAPH

Inf low into structure # l-
StnrcEure Lype: NuII

Watershed data for watershed # 1
Curve number = 90.0Area = t.Z acresHydraulic length = 340 .40 Feet
Elevation change = 34.0 feeE,
Concentrat,ion Eirne = 0 .03 hours
ConcenEration time tHpe = SCS Upland CurwesUnit hydrograph Lype = nisCuibed

Total Area = L.Z acres

Storm data
Total precipit,at,ion = z.A inches
Storm F}ryF = sCS Tlrpe z storm, 24 hour st.olrnPeakDischarge = l.,b8cfs
Discharge volume = 0.j-1 acre ft.



-

Project Tirle = rlEsT RIDGE DA_X (LO/24 COMAINMETT)I{ATERSHED ITYDROGRAPH
Inflow into Etructure # 1

^ 
Strancture tlt)e: NuII

It

-- watershed al,aEa for waEershed # 1Cufire nunber = 90. OArea = 0.2 acrestlydraulic lengr,h = 7O.OO Feet,rirevarj.on ghange = L2.O feet.
ConcenErat,ion time = 0.OO hoursConeentration t,ime t}rye = SCS Upland Cunresunir hydrograph ElT)e- - = Distuiu;a

Total Area = 0.2 acres
SEorm data
Total precipitation = 2.0 inches
sEorm !ye* . = scs r!trle z sLorm, 24 hour st,o,,,nPeak Discharge = 0 . 

-0g cf sDischarge volume = 0.0 j- acre f t

.-.

-



Project Tirle = wEsT RIDGE DA-X (25/6)
WATERSHED HroROGRAPH

Inflow into stnrcture # l-
Structure type: NuIl

Watershed data for watershed # 1-

Curwe number = 90.0
Area
Hydraulic length
Elevat,ion change
Concentration time
Concentration t,ime type
Unit hydrograph t]'Pe

Total Area =

Storm data
Total precipitation =
Storm Uype =
Peak Discharge =
Discharge volume =

= L.2 acres
= 340 ,40 FeeL
= 34.0 feet,
= 0.03 hours
= SCS Upland Cunres
= Disturbed

1.2 acres

1.6 inches
SCS 6 hour design sEorm

0 .71 cfs
0.08 acre ft,



Proj ect Title = WEST RIDGE
WATERSHED HMROGRAPH

Inflow into structure # t
SEructure type: NulI

WaEershed data for watershed # L
Cunre number = 90.0
Area =
Hydraulic lengLh =
Elevati.on change =
ConcenEration Eime =
Concentration t,ime Lype =
Unit, hydrograph type =

DA-x ( 100/6 )

L.2 acres
340 .40 Feet

34.0 feet,.
0.03 hours

SCS Up1and Curves
Disturbed

t.2 acres

2 .0 inches
SCS 6 hour design stofin

1.00 cfs
0 . LL acre ft

ToEal Area =

Storm daLa
Total precipitation =
storm Lype =
Peak Discharge =
Discharge volume =



Proj ect Tir,Ie = WEST RIDGE DA-Y (LO / 6I
WATERSHED HMROGRAPH

Infl0w into strrrcture # 1
St,ructure type: NuIl

Watershed data for watershed # 1
Cunre number = 90.0
Area = 0.1 acres
Hydraulic length = 35.00 Feet
ElevaEion change = L1.0 feet.
Concentration time = 0.00 hours
Concentration time type = SCS Upland Curwes
Unit, hydrograph type = Disturbed

Total Area = 0. L acres

Storm dat,a
Tot,al precipitation = 1 .3 inches
SEorm Ellpe = SCS 5 hour design storm
Peak Discharge = 0.02 cfs
Discharge volume = 0,00 acre fE



projecE Tirle = rilEST RIDGE DA-Y (t!/24l.
ggA,TERSHED HMROGRAPH

Inflow inEo stnrcture # 1
SEnrcture EyPe: NulI

Watershed data for watershed # 1
Curve number = 90.0
Area
Hydraulic lenguh
ElevaE,ion change
Concentration time
ConcentraEion time type
unit hydrograph Eype

=Tot,al Area

St,orm data
Total preciPiLation =
SEorm tlfpe =
Peak Discharge =
Discharge volume =

= 0 .1- acres
= 35.00 Feet
= LL,0 feet.
= 0.00 hours
= SCS Upland Currres
= Disturbed

0, L acres

2,A inches
SCS TIpe 2 storm, 24

0.04 cfs
0.0L acre ft

hour sEofln



Proj ecr Tirle = wEsT RIDGE DA-Y Q5 / 6\
WATERSHED ITMROGRAPH

Inflow into sLructure # 1
gtructure tl'Pe: NUII

grlatershed data for waEerghed
Currre number --
Area =
Hydraulic lengeh =
Elevation change =
Concentration time =
ConcenLration Eime EyPe
Unit hydrograPh E1'Pe

=Total Area

Storm dat,a
Tot,a1 precipitation =
Storm type =
Peak nigcharge =
Discharge volume =

#L
90.0

0 .1- acres
35.00 Feet,

l-1 .0 f eet .

0.00 hours
= SCS Upland Currres
E Disturbed

0 .1 acres

L.6 inches
SCS 6 hour design stotrn

0.03 cfs
0.01 acre ft



projecL Title = wEsT RIDGE DA-Y (100/6)
WATERSHED HruROGRAPH

Inflow into structure # 1

Stnrcture EYPe: NuIl

Watershed dara for watershed # 1

Currre number = 90 ' 0
Area
Hydraulic length
El-evation change
Concentration ti{ne
ConcenEraEion time tYPe
Unit hydrograPh tlrpe

Total Area =

$torm daEa
Total preciPitation =
Storm LYPe =
Peak Discharge =
Discharge volume =

= 0 ,1 acres
= 35.00 Feet
= 11.0 feet.
= 0.00 hours
= SCS Upland Cunres
= Disturbed

0.1 acres

2 .0 inches
SCS 5 hour design storm

0 .04 cfs
0.01 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

Tota1 Area

Storm data
Total precipitat, ion
Storm t]rye
Peak Discharge
Discharge volume

= WEST R]DGE DA.Z (10/5)

Inf l-ow into structure # 1

StrucLure t)ape: Null

f or watershed # l-Watershed dat,a
Curve number
Area
Hydraulic length
ElevaLion change
ConcentraEion time
Concentrat ion t ime tlnpe
Unit hydrograph Eype

83.0
1.5 acres

= 278.10 Feet
5.0 feet.

0.05 hours
SCS Upland Curves
DisEurbed

1.5 acres

1.3 inches
SCS 6 hour design storm

0.35 cf s
0 .04 acre fL



Pro j ect. Title
WATERSHED HYDROGRAPH

= wEsr RrDGE DA- Z (tO / 24J

1.5 acres
278.L0 Feet

5.0 feet.
0.05 hours

SCS Up1and Curves
Di sturbed

1.5 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

1.l-5 cf s
0,09 acre ft

InfJow into structure # 1
Structure EYSle: Null

Watershed data for watershed # 1-

Curve number = 83.0
Area
Hydraul ic length
Elevation change
Concentration time
Concentration time type
Unit hydrograPh tYPe

Total Area =

Storm data
Total preciPitation =
SEorm Elnpe =
Peak Discharge =
Discharge volume =



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- Z Q5 / 6I

watershed # 1

= 83.0
= l-.5 acres
= 278.tO Feet
= 5.0 feeL.
= 0.05 hours

SCS Upland Curves
Disturbed

L.5 acres

Infl-ow inEo structure # 1
Structure type: Nu1I

Watershed data for
Curve number
Area
Hydraulic length
Elevation change
ConcenLration Lime
Concentration time tYPe =
Unit hydrograph type =

Total Area =

Storm data
Total precipit,at,ion =
Storm t)rye =
Peak Discharge =
Discharge volume =

1.5 inches
SCS 6 hour design storm

0.62 cfs
0.06 acre ft



Proj ecL Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA-Z (l-00/5)

Inf 1ow int,o struct ure # 1

Structure t)npe: Null-

Watershe,C data for watershed # 1

Curve number = 83 ' 0
Area = L'5 acres
Hydraulic length = 278'l-0 FeeE
Eievation change = 5'0 feet'
Concent.ration time = 0'05 hours
Concentrat ion t ime Elnpe
Unic hydrograPh tYPe

Total Area =

Storm data
Total preciPitation =
Storm tYPe =
Peak Discharge =
Discharge volume =

= SCS Upland Curves
= Disturbed

l- . 6 acres

2 .0 inches
SCS 6 hour design storm

1-.0L cf s
0.09 acre ft,



UNDISTURBED CULVERT

CALCUI-ATIONS



Circular Channel Analysis & Design
Solved with Manning' s Equation

Open Channel Uniform flow

WorKsheeI Name: WEST RIDGE

Cornrnent: CULvERT UC-AA (10/5)

So1ve For FuII Flow Diameter

Given Input Data:
Slope
Manning's n. .

Discharge ....,
Computed Result,s:

Full Flow Diameter. . . . .
FuIl FIow Depth. . . .

Velocity. .
Flow Area.,..
Crit,ical Depch
Critical Slope
Percent, FulI ......
FulI Capacity. ... .

QIvIN( @. 94D. .

Froude Number

Open Channel FIow
HaesEad Methods,

0 .0700 ft,/ ft,
0,020

LZ .97 cf s

1-.32 fr,
1 .32 fr
9 .41 fps
1 .38 sf
1-.28 fU
0.051-3 f r,/f r,

1-00.00 t
L2,97 cfs
13 .95 cfs

FULL

Module, Version 3,43
Inc. * 37 Brookside Rd

( c) 199L* Waterbury, cr 06708



Circular Channel Analysis & Design
Solved with Manning' s Equat'ion

OPen Channel Uniform flow

WOTKShECT NAMC: WEST RIDGE

Conment, : CULVERT UC-AA 119l2a )

Solve For FuII FIow Diameter

Given InPut DaEa:
SloPe
Manning's n- -

Discharge

Comput,ed Results:
FuIl Flow DiameL€r. ; - - -

FuIl Flow DePt'h
VelocitY - -

Flow Area.: - -

Critical DePth.---
Critical SloPe-.. -

Percent Full
FuIl CaPacit'Y. .. - -

QMAX @.94D
Froude Number

0 . 0?00 ft /ft
0 .020

45 .L2 cf s

z.tL f t,
2.1-1 ft

t2 .85 fps
3 .51 sf
2,05 ft,
0.0620 ftr/ftr

l-00,00 ?
45 ,LZ cf s
48.54 cfs

FULI,

Open Channel Flow Module'
ttlesuad Metrhods, Inc- * 37

Version 3 .43
Brook

(c) 1991-



Circular Channel Analysis & Design
So1ved with Manning' s Equation

Open Channet Uniform flow

WorksheeL Name: IaIEST RIDGE

COTMTCNT : CUI,VERT UC-AA (25 / 6)

So1ve For Full Flow Diameter

Given Input Data:
S1oper... '.--- 0-0700 ft/fE
tltanning's n'- 0'020
Dischalg* 25 - 65 cfs

Computed Results:
FuII Flow DiameLer-.-.. t-7L ft'
FuIl FIow DePt'h L-7:- ft

Velocity.. ...- 1L-L5 fps
Flow Area 2 .30 sf
Critical DePt,h 1'-66 ft
Critical SIoPe..-- 0.06L7 ftlft
Percent Full 100 ' 00 Z

FulI CaPacity... - - 25.55 cfs
QI{AIC e.g+u 27 -59 cfs
Froude Number FULL

Open Channel FIow Mod,ule, Version 3.43 (c) L991
HlesEad Met,hods, Inc ' * 37 Brook



Circular Channel Analysis & Design
Solved with Manning' s EErat'ion

OPen Channel Uniform flow

WoTKShEET NAME: WEST RIDGE

Comment: CULVERT UC-AA (100/5)

Solve For FuII FIow DiameLer

Given InPut Data:
SloPe
Manningts n---.-'.
Discharge

Computed ResuILs:
FuIl Flow Diamet'er -

FulI Flow DePt'h. . - .
VelocitY. .

Flow Area
Critical DePth
CriLical SloPe. - -.
Percent FuIl----..
FuIl CaPaciLY.. - '.
QMAX @.94D '+'-
Froude Number. r. -,

0 .0?00 ft / ft
0.020

46,45 cf s

2.L4 f t,
2.14 f t,

L2.94 fps
3 .59 sf
2 .08 f t
0 .0620 frlft

1-00.00 +
46.45 cf s
49.97 cfs

FULL

Open Channel Flow
Haestad Methods'

Module, Version 3.43 (c) 1991
Inc. * 3"? Brookside Rd * WaterburY, cE, 06708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel- - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT UC-DD ( 10/5 )

Solve For Ful1 Flow Diameter

Gj-ven Input Data:
Slope 0 . 28 00 ft/ft
Manning's n... 0.020
Discharge 0.15 cfs

Computed Results r

Full Flow Diamet.er 0.1-9 ft
FuIl Flow Depth 0.19 ft

Velocity 5.19 fps
Flow Area 0 .03 sf
critical- Depth.... 0.19 ft
Critical Slope O .2599 ft/ ft
PercenE FuII...... l-00.00 +
FUII Capacity 0.l-5 cf s
QPIAX @.94D.. 0.15 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, fnc. * 37 Brookside Rd * Waterbury, CL 05708



Circular Channel Anal-ysis 6. Design
Solved with Manningf 's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment r CUL,VERT UC - DD 119 / 2a)

Solve For Full Flow Diameter

Given Input, Data :

S Iope
Ivlanning's n. ' 0-020
Discharge 0.64 cfs

Computed ResulLs:
FulI Flow Diameter..... 0.33 ft
FulI Flow DePth 0.33 ft'

velocity '1 .46 fps
Flow Area. . . 0.09 sf
Critical DePth 0.33 ft
CriLical SloPe 0 .2629 ft /ft
PercenL FuII...... 100.00 t
Full CapaciLY 0 - 54 cfs
QMAX @.94D... 0.59 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) l-991"
Hiest,ad Methods , Inc . * 37 Brookside Rd * Waterbury, CE 0 5 70I



Circular Channel Analysis &, Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheeI Name: WEST RIDGE

Comment, : CULVERT UC-DD (25 / 6J

Solve For Ful- I Flow Diameter

Given Input Data:
Slope 0.2800 ft/ft
Mannj-ng's n... 0.020
Discharge 0 .44 cfs

Computed Results:
Full Flow Diame'Eer..... 0.29 ft
Full Flow Depth... 0.29 ft

Velocity 6.79 fps
Flow Area 0 .05 sf
CriLical Depth... . 0.29 ft
CriE ical Slope 0 .2622 ft /.ft
Percent FulI...... 100.00 Yo

Full Capacity 0.44 cfs
QI4AX @.94D.. O.47 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 05708



Circular Channel Analysis & Design
Solved wit,h Manning's Equation

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT UC-DD (r-00/6 )

Solve For FuI1 Flow Di-ameter

Given Input Data:
Slope 0.2800 ft/ft
Manning's n... 0.020
Discharge 0.92 cfs

Computed Results:
FuIl Flow DiameEer 0.38 ft
Full Flow Depth... 0.38 ft

velocity 8.17 fps' Flow Area 0 .11 sf
Critical Depth 0.38 ft
Critical Slope 0.2536 ft/ft
PercenE Fu1l...... 100.00 Z

Full Capacity 0.92 cfs
QI\4AX @.94D.. 0.99 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad MeEhods, Inc. * 37 Brookside Rd * Waterbury, CL 06708



Circular Channel Analysis & Design
Solved with Manning's EguaLion

Open Channel Uniform flow

WoTKShECT NAME: WEST RIDGE

Corunent : CUTVERT UC-EE $A / 6)

Solve For FuIl FIow Diameter

Given Input DaEa:
S1ope,. r r..,......
Manningts 11.. '. r. -

Discharge '+--.

Comput,ed Results:
FuII FIow DiameLer. -. . -

FulI FIow DePth
Velocity.... ..
FIow Area
Cricical DePth'---
Critical SIoPe. -..
Percent FuII...---
Full CaPacitY- - -. -

etvtAX @.94D ....
Froude Number

0 .0640 ftr/ ftr
0.020

1-3.12 cfs

1 .35 fr
1-.35 f t
9.13 fps
L .44 sf
1.30 fr,
0,0ss7 fE/ftr

100 .00 +
13,1-2 cfs
L4.LL cf s

FULI,

Open Channel FIow
HaesEad Methods,

Modu1e, Version 3 .43
Inc. * 37 Brookside Rd

(c) 1991-
* Tilaterbury, cr,05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: 9ilEST RIDGE

ConnrenE, : CULVERT UC-EE (!0 / 24)

Solve For Full Flow Diameter

Given InpuE Data:
Slope.,,..... l. t,.
Manning's n. .

Discharge.. ....., .

Computed Results:
FuII Flow Diameter, . . . .

FuII Flow Depth ....
VeIociEy
Flow Area,.. r

Critical DePth
Critical Slope...,
Percent FuII......
Full Capacity,....
QI4AI( @.94D.. a o

Froude Number

0 .0540 ftr/ ftr
0.020

45.76 cf s

2.7-6 ft
2.16 fr

1,2.47 fps
3.67 sf
2.10 ft,
0 .0553 ft / ftr

100 .00 3
45.76 cf s
49 .22 cf s

FULL

Open Channel Flow
Haestad Methods,

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) 1991* Wat,erbury, cr, 06708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WOrKSheeE NamC: WEST RIDGE

conmenr, : cuLvERT uc- EE (25 / 6)

Solve For FulI Flow Diameter

Given Input Data:
Slope ...,.
Manningts n. ,
Discharge ... ..

Computed Results:
F-ulI Flow Diameter.
Full Flow Depth

Vglocit,y....,.. r ..
Flow Area
Critical Dept,h
Critical Slope
Percent FulI...,.,
FuIl Capacity. . . ..
QMA)( @. 94D
Froude Number., ...

Open Channel FIow
Haestad MeLhods,

0 . 0640 ft l ft.
0.020

25 ,09 cfs

1.75 fr,
1-.75 fr

1-0 .84 fps
2.4L sf
l-.59 f t,
0.0s50 frlfr

1_00.00 *
25 .09 cfs
28.Q7 cfs

FULL

Modu1e, Version 3.43
Inc. * 37 Brookside Rd

(c) 1991
* Waterbury, cr 06708



Circular Channel Analysis & Design
Solved with Manning's EquaLion

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

connrent: CULVERT UC-EE (100/5)

Solve For FulI Flow Diameter

Given Input Data:
S1ope......,.,.... 0.0540 ft./ft.
Manning's n, , 0.020
Discharge 47 ,37 cfs

Computed Results:
FuI1 Flow Diameter..... z.Lg ft,
Ful-1 Flow Depth 2 .t9 f t

Velocity.. 1-2.58 fps
Flow Area 3 .77 sf
Crit,ical Depth 2 -LZ f t
Cricical Slope 0.0554 ft/ft
PercenE, FulI...... L00.00 ?
FuII Capacity. . . . . 47 .37 cf s
QFIAX @.94D 50.95 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 05708



Circular Channel Arralysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment. : CULVERT UC - FF (LO / 6)

Solve For Full Flow Diameter

Given Input Data:
Slope 0.2000 ft/ft
Manning's n. . 0.020
Discharge 0.15 cfs

Computed Results:
FulI Flow Diameter 0.21 ft
FuIl Flow Depth 0.21- ft

velociEy 4.65 fps' Flow Area 0.03 sf
Critical Depth 0.2L ft
Critical Slope 0.1813 ftlft
Percent, Ful-I...... l-00.00 +
FuIl CapaciLy 0.15 cfs
QMAX @. 94D. . 0 . L7 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1991-
Haest,ad Met,hods, Inc . * 37 Brookside Rd * lrlaterbury, Ct 06?08



Circular ChanneL Analysis & Design
Solved wit,h Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Cornment : CULVERT UC - FF (t0 / 241

Solve For Fu11 Flow Diameter

Given Input Data:
S Iope
Manning's n...
Discharge. .

Computed Result.s:
FuII Flow Diameter. . . . .

FuI1 Flow Depth
Ve loc i ty
FIow Area
CriEica'I Dept,h
Critical Slope
Percent, Fu]l......
FuIl Capacity
QrqAx @. 94D. .

Froude Number.....

Open Channel Flow
HaesEad Methods,

0.2000 ft-/ft
0.020
0.67 cf s

0.35 f r
0.36 f r
5.55 fps
0.l-0 sf
0.35 f r
0.1839 f r/fr

1-00.00 +
0.57 cfs
0.72 cfs
FULL

Module, Version 3 .43
fnc. * 37 Brookside Rd

(c) 1991-
* Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning' s EquaEion

open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT UC- FF Q5 / 6J

Solve For FuIl Flow Diameter

Given InpuE, Data:
Slope 0.2000 ftr/ft
Manning's n... 0.020
Discharge 0 .45 cfs

Computed Results:
FuII Flow Diamet.er..... 0.31- ft
FulI Flow Depth .... 0.31 ft

Velocity.. 6.05 fps
Flow Area 0 .08 sf
Critical Depth 0.31 ft
CriEical Slope 0 . L833 ft / ft
PercenE FuII...... l-00'00 Z

Ful-l Capacity 0.45 cfs
QI\4AX @.94D... 0.49 cfs
Froude Number..... FULL

Open Channel Flow Module , Vers ion 3 . 4 3 (c ) 19 91-

Haesgad MeEhods, Inc. * 37 Brookside Rd * Waterbury, Ct 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel lJniform flow

Worksheet. Name : WEST RIDGE

Comment : CULVERT UC-FF ( rOO/e )

Solve For FuI l Fl-ow Diameter

Given Input DaEa:
Slope
I"tanning's n...
Discharge, . . .

Computed Results:
Ful1 Flow Diameter. . . . .

FuII Flow Depth
Velocity. .

Flow Area
Critical Depth
Critical Slope
PercenL Ful-l......
Ful1 Capacity
QPIAX @. 94D. .

Froude Number

Open Channel Flow
Haestad MeLhods,

Modu1e, Version 3 .43
Inc. * 37 Brookside Rd

0.2000 ft/ft
0.020
0.95 cfs

0.41- fr
0.41- f r
7 .26 fps
0. L3 sf
0 . 4 0 f r
0.184s ftr/ft

100.00 +
0 .95 cf s
1.02 cf s
FULL

(c) 1991-
* Wat,erbury, cr 05708



Circular Channel Analysis & Design
Solved with Manningl' s Eqrrat,ion

Open Channel Uniform flow

WOTKShCCT NAME: WEST RIDGE

Coument: CULVERT UC-GG (10/5)

Solve For FulI FIow Diameter

Given InpuE Data:
Slope ....
Manningts n.......
Discharge

Computed ResuIEs:
Full Flow Diameter. . ,..
FuII Flow DepUh o,. .

Velocity. .

Flow Area
Critical Depth
CriLical Slope
Percent, FuIl......
Full Capacity. ....
QII{AX @.94D.,... r r.
Froude Number

0.0640 frlfr
0,020

13.28 cf s

1.36 fr
L.36 fL
9 .15 fps
1-.45 sf
L .30 fr
0 . oss? frlfr

100 .00 z
13 .28 cfs
L4.29 cf s '

FULL

Open Channel Flow
Haest,ad Met,hods,

Modu1e, Version 3.43
Inc. * 37 Brookside Rd

(c) 1-991
* Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning' s Equat'ion

Open Channel Uniform flow

WoTKShECT NAME: WEST RIDGE

Comment : CULVERT UC-GG 1ag 124)

Solve For Full Flow Diameter

Given Input Data:
Slope 0-0540 ft'/ft
Manning's n......- 0'020
Discharge.'.. 45-43 cfs

CompuEed Results:
FuII Flow Diameter..'-- 2.L7 ft
FulI Flow DePth 2 -t7 f t

velocity.. ...- L2'52 fps
FIow Area 3.7L sf
crit,ical Dept,h 2 -LL f t
Critical StoPe 0 - 0563 ft / ft'
Percent FuII...... 100-00 *
FuII CaPacitY. . . . . 46 -43 cf s
QMA:( @.94D..e . 49-95 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Uiestad MeLhods, Inc. * 37 Brookside Rd * Waterbury, Ct 05708



Circular Channel Analysis & Design
Solved wit,h Manning' s Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Conunent : CULVERT UC-cc (25 / 5)

Solve For. FuI1 Flow DiameEer

Given InpuL Data:
Slope .....
Manningl' s n. ,

Discharge

Comput,ed Results:
Full Flow Diameter,. . . .

Full Flow Dept,h
Velocity. ,
Flow Area
Critical Depth
Critical Slope
PercenE FuII,.....
Full- CapaciLy. ....
QI'/IA)( @. g4D
Froude Number

Open Channel Flow
Haestad Methods,

0.0540 f r,/f r
0.020

25 .55 cfs

L.76 f r
L.75 fr,

1-0 ,88 fps
2.44 sf
1-.70 fr
0 .0551- f t/f E

100 .00 B
25.55 cfs
28.55 cf s

FULL

Module, Version 3.43 (c) 1991
Inc. * 37 Brook



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

conmrent,: cuLvERT uc-GG (1-00/5)

So1ve For FulI Flow Diameter

Given Input Data:
Stope ......... 0.0540 ft/ft
Manning's n... 0,020
Discharge .,+,,. 48.32 cfs

Computed Results:
Fu11 Flow Diameter..... 2.2L ft,
FuIl Flow Depth 2.2L fL

Velocity. . L2.64 fps
Flow Area 3.82 sf
Critical Depth 2.L4 ft,
Critical Slope 0.0564 ft/ft
Percent FuIl.,.... 100.00 *
FuIl Capaciuy. . . . . 48 .32 cf s
QMAX @.94D........ 5L.98 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1991-
HaesEad Met,hods, Inc. * 37 Brook



Circular Channel Analysis & Design
Solved wit,h Manning' s Equation

Open Channel Uniform flow

WEST RIDGEWorksheet

Commenr: cuLvERT uc-HH (10/6)

So1ve For FuII Flow Diameter

Given InpuE Data:
Slope. . . ,

Manningts n,,.
Discharge ..+..

Computed Results:
FulI Flow DiameLer.
FulI Flow Dept,h

VelociLy.. ....
Flow Area
Critical Dept,h
Critical Slope
Percent FuII......
FuIl Capacity. ... .

QMAX @.94D .r..
Froude Number

0.1020 ft/ft
0.020
7.39 cfs

1.00 fr
1_.00 fr
I .42 fps
0 ,78 sf
0 .98 fr
0 .0e13 fulfr

100 .00 t
7 .39 cfs
7.95 cfs
FULL

Open Channel Flow
Haestad Met,hods,

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) 1991-
* Waterbury, cr, 06708



Circular Channel enalysis & Design
Solved with Manningts Eguation

Open Channel Uniform flow

WorKsheeL NAMe: WEST RIDGE

Cormnent : CULVERT uC-HH 119 / 2a)

Solve For Full Flow Diameter

Given Input Dat,a:
Slope 0.1020 ft/fE
Manningts 11....r.. 0.020
Discharge..... .,,. 32.82 cfs

Computed Results:
Full FIow Diameter..... L.75 ft
FuII Flow Depth L.75 fL

velocity. . L3 ,67 fps
Flow Area 2.40 sf
Critical Depthr..r L.72 ft
Critical Slope,... 0.0927 ftr/ftr
Percent Ful1...,.. 1-00.00 *
Full CapaciE,y..... 32.82 cfs
QI'4AX @,94D.. 35.30 cfs
Froude Number FULL

Open Channel FIow Module, Version 3,43 (c) 199L
Haest,ad Met,hods, Inc. * 37 Brook



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheeE Name: WEST RIDGE

Corrunent : CULVERT UC-HH (25 / 6)

Solve For FuIl Flow Diamet,er

Given Input Data:
Slope.... ,.... 0,L020 ft/ft,
Manning's n... 0.020
Discharge..., L3.08 cfs

Computed Results:
FuII Flow Diamet,er. I,24 f t
FuII Flow Depth t.24 f t

velocity. . 10.86 fps
Flow Area..,. . t.z0 sf
Critical Depth.... L,22 ft
Crit,ical S1ope.... 0.09L9 ftr/ftr
Percent Full,,.... L00.00 B
FuIl Capacity..... 13.08 cfs
QMA}( @.94D.r,. L4.07 cfs
Froude Number FULL

Open Channel FIow Modu1e, Version 3.43 (c) L99L
Haestad Methods, fnc. * 37 Brookside Rd * lilaterbury, Ct 05?08



Circular Channel Analysis & Design
Solved with Manning' s Equation

Open Channel Uniform flow

WOTKShCEE NAMC: WEST RIDGE

Conunent : CULVERT UC-HH ( 100/ 6 )

Solve For FuII Flow Diameter

Given Input DaLa:-SloPer....... 0.1-020 ft/ft'
Ivlanning'S n.. 0.020
Discharge 25 - 48 cfs

Comput,ed ResuILs:
Full Flow Diameter....r 1--59 ft
FulI Flow DePth.... 1--59 ft

veIocity...... 1-2-83 fps
Flow Area 1- .99 sf
Critical DePth 1 - 57 ft'
Crit,ical SloPe 0-0925 ftlft
Percent FuIl..'-.- L00-00 t
FulI CaPacitY. . . .. 25-48 cfs
QMAX @.94D. , . + 27 .4L cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Hlestad Methods, Inc. * 37 Brook



Circular ChanneL Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT UC-,J,f (L0 / 5)

Solve For FuI1 Flow Diameter

Given Input Data:
Slope 0 .2720 ft/ft
Manning's n... 0.020
Discharge 0 .50 cfs

Computed ResuLts:
Ful-l Flow Diameter 0.30 ft
Ful-I Flow Depth 0.30 f L

Velocity 6.94 fps' Flow Area 0.07 sf
Critical Depth 0.30 ft
Critical Slope 0,2545 ftlft
Percent FulI...... 100.00 +
Fu1l Capacity 0.50 cfs
QMA)( @.94D... 0.54 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) L99i-
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, CL 0G?09



Circular Channel Analysis & Design
So1ved with Manning' s Equation

Open Channel Uniform flow

WorKsheeI Name: WEST RIDGE

Comment : CULVERT UC- JJ (LA / 24)

Solve For FuIl FIow Diameter

Given InpuL DaLa:
Slope 0.2720 ft/ft
Manning's n... 0.020
Discharge 2 .65 cfs

CompuLed Resul-ts;
Full- Flow Diameter... 0.57 ft
Fu11 Flow Depth 0.57 ft

Velocity 1-0.52 fps
Flow Area 0.25 sf
Critical Depth 0.55 ft
Critical Slope 0.2575 ftr/ft
Percent Fu1I...... 100.00 +
FulI Capacity 2.65 cfs
QMA)( @.94D.. 2.85 cfs
Froude Number FULL

Open Channel- Flow Module , Vers ion 3 . 4 3 (c ) 19 91
Haestad Methods, Inc. * 37 Brookside Rd * WaLerbury, Ct 05708
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Cj-rcular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheeI Name: WEST RIDGE

Comment, : CULVERT UC - 'J,J (25 / 6)

Solve For FuI1 Flow Diameter

Given Input Data:
Slope 0.2720 ft/ft
Manning's n.. 0.020
Discharge l.l2 cfs

Computed Results:
Ful-I Flow Diameter..... 0.41- ft,
Fu1l Flow Depth 0 . 41- f t

Velocity.. 8.49 fps
Flow Area 0.13 sf
Critical Depth. . . 0.41 ft
Critical Slope 0.2550 ft/ft-
Percent FuIl...... 100.00 \
Full Capacity l.l2 cf s
QMAX @. 94D. . 1 . 20 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) l-991-
Haest,ad Methods, Inc. * 37 Brookside Rd * Waterbury, CE 05708



Circular Channel Analysis & Design
So1ved with Manning's Equation

Open Channel - Uniform flow

WorKsheeT Name: WEST RIDGE

Comment: CULVERT UC-'J'J (100/6)

Solve For Ful1 Flow Diameter

Given Input Data:
Slope
Manning's n...
Discharge

0.2720 ft lfL
0.020
2.15 cf s

Computed Results:
Full Flow Diameter..... 0.52 ft
Fu11 FIow Depth 0.52 ft

Velocity L0.00 fps' Flow Area 0.22 sf
CriLical Depth.... 0.52 ft,
Critical Slope 0.2572 ft/ft
Percent FuII...... 100.00 Z

Fu1I Capacity 2.15 cfs
Qlvtzu( @. 94D. . 2 .32 cf s
Froude Number. . FULL

Open Channel Flow Module, Version 3 .43 (c) L99l-
Haest,ad Methods, Inc. * 37 Brookside Rd * Waterbury, CE 05708



Circular Channel Analysis & Design
Solved with Manning's Equat,ion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Conrnent: CULvERT Uc-KK (1-0/5)

Solve For FuIl Flow Diameter

Given Input Data:
Slope,ri, 0.1000 ft/ft
Manning's n.. 0.020
Discharge.,....... 7.89 cfs

Computed ResulEs:
FulI FIow Diamet€r..,,. 1.03 ft,
FuIl FIow Depth .... 1.03 ft,

Velocity.. 9.50 fps
FIow Area 0.83 sf
CriLical Dept,h 1.0L f t
Critical Slope 0.0895 ftlft.
Percent FuI1,...,. 1-00.00 +
Fu]I CapaciEy. .. . . 7.89 cfs
QMAI( @.94D .... 8.49 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * ?ilaterbury, CE 06708



Circular Channel Arralysis & Design
Solved with Manning's Equation

Open Channel Uniform flour

Worksheet Name: 9ilEST RIDGE

ConrnenE : CULVERT UC- KK (L0 / 24)

Solve For FulI Flow Diameter

Given Input Dat,a:
Slope .... 0,i-000 fE/ft.
Manning's n... 0.020
Discharge ..,+, 35.47 cfs

Computed Results:
FulI Flow Diameter..... i-.81 ft
FUII FIow Dept,h .,.. 1.81 ft

VelociEy. . 13 .83 fps
Flow Area 2 .56 sf
Critical Depth 1. ?B ft
Critical S1ope.,.r 0.0909 ft/ft
Percent, FuII..,... L00_00 B
Full Capacity..... 35.47 cfs
QMAI( @.94D 38.16 cf s
Froude Number FULL

Open Channel Flow Module, Version 3 . 43 ( c ) i-9 g i-
Haest,ad Methods, Inc. * 37 Brook



Circular Channel Analysis & Design
Solved with Manning's EquaEion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Conrnent : CULVERT UC- KK (25 / 6)

Solve For FuIl Flow Diameter

Given Input DaE,a:
Sloper. r.
Mannin5l' s n. ,
Discharge. . , .

Computed Results:
FulI Flow Diamet,er. ....
zutI Flow Depth... r . , + ?

Velocity.. ....
Flow Area... r

Critical DepEh
Critical Slope
Percent Full......
Full Capacity. ,,..
QI4AX @. 94D
Froude Number

Open Channel Flow
HaesE,ad Methods,

0 .1000 ft"/ ft.
0 .020

]-4.20 cf s

t.28 f r
1.28 f r,

11 .00 fps
L.29 sf
L.26 f r,
0 .0900 ft./ ftr

100.00 +
1,4 .20 cfs
15 .28 cfs

FULL

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) l-991* Waterbury, cr 06708



Circular Channel Analysis & Design
Solved. with Manning's Eguation

Open Channel Uniform flow

WoTKShCET NAMC: WEST RIDGE

corrment: cuLvERT UC-KK (100/5)

Solve For FulI Flow Diameter

Given Input Data:
Slope..., . '. '
Manningts n.-....;
Discharge. , . -

Computed Results:
FuII Flow Diameter- - -. -

Full FIow DePth. . . .

Velocity......
FIow Area . ,.. .

Critical DePth
Critical SloPe
PercenL Full'. - - '.
Full CaPaciEY.. - -.
QMAX @.94D...,
Froude Number-....

o.1000 ft/rE
0.020

27 .64 cf s

1, 65 ft
1 .65 ft

13 .00 fps
2.L3 sf
t.62 ft
0 . 0e06 ftr/ fL

100 .00 +
2'7 .64 cf s
29 .73 cf s

FULL

Open Channel Flow
Haestad Methods,

Modu1e, Version
Inc. * 37 Brook

3.43 (c) 1991-



Circular Channel Analysis & Design
Solved wich Manning's Equation

Open Channel Uniform flow

WOTKshECT NAMC: WEST RIDGE

Conment: CULVERT UC-LL (10/6)

Solve For FuII Flow Diameter

Given Input DaEa:
Slope........
Manningts n...,,..
Discharge

Computed Results:
Full Flow Diameter. ,...
FulI FIow Depth

Velocity. .. . . .

Flow Area.
Critical Dept,h. ...
Critical Slope
Percent Full...,,,
Full Capacity.... .

QIttAX @, 94D
Froude Number... . r

0 .0670 fr/fr
0 .020

2L.L7 cf s

1.61- fr
1_.61- fr,

10 .45 fps
2.02 sf
r-.55 ft
0.0587 ftr/ftr

100.00 +
2L.L7 cf s
22 .77 cf s

FULL

Open Channel Flow
Haestad Methods,

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) 1991
* $laterbury, cL 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name I WEST RIDGE

Corrunent : CULVERT UC-LL (LO / 24)

So1ve For FuII Flow DiameE,er

Given Input Data:
Slope 0.0670 ft/ft
Manning's n.....,- 0.020
Discharge 8l-.90 cf s

Computed Results:
FulI Flow Diameter. ' '.. 2-67 ft
Full Flow Dept,h 2 - 67 f t

Velocity. , L4-67 fps
Flow Area 5 - 58 sf
crit,ical Depth 2-50 ft
Critical SloPe 0 - 0595 ft / ftr
Percent Full ...... 1-00.00 t
FuIl Capacity..... 81-90 cfs
QMAX @,94D.... 88-1-0 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Ulestad Methods, Inc. * 37 Brookside Rd * Waterbury, CL 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Corunent : CULVERT UC-LL (25 / 6l

Solve For Full FIow DiameEer

Given Input Data:
Slope. . , .

Manningts n.......
Discharge

Computed Results:
Full Flow DiameEer,. ? r,
Fu1l Flow Depth

Velocity. . .. .,
Flow Area.
Critical Depth.
Critical S1ope.
PercenL Fu1l. . .

FuII Capacity. .

QI4AX @. 94D
Froude Number

o.o67o fulfr
0 .020

40 .75 cf s

2.05 f r,
2 .05 fr

Lz .32 fps
3 .31 sf
l-.99 ft
0 .0s91- f r/f r

100.00 +
40 .75 cfs
43 .84 cfs

FULL

Open Channel Flow
Haestad Methods,

Module, Version 3.43
Inc. * 37 Brookside Rd

(c ) l-991
* ?ilat,erbury, cr 06?08



Circular Channel Arralysis & Design
Solved wit,h Manning's Equation

Open Channel Uniform flow

WorKsheeL NAME: WEST RIDGE

Conment,: CULVERT UC-LL (100/5)

Solve For Full Flow Diameter

Given Input Data:
S1ope...l . 0.0570 ft/ft
Manning's n., 0.020
Discharge ,.... 75.96 cfs

Computed ResulLs:
FuIl Flow Diamet,er..... 2.59 ft
FuIl Flow Depth 2 .59 ft

velocity.. ... . .... 1-4.40 fps
Flow Area 5 .27 sf
Critical Dept,h 2 .53 f t
Crit,ical Slope 0.0595 ftlft
Percent FulI.,.... L00.00 ?
Full Capacity..... 75,95 cfs
QIvIAX @.94D,... 81.71 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1-991
Haestad Methods, Inc. * 37 Brook



t Circular Channel Analysis & Design
Solved with Manning, s Equation

Open Channel Uniform flow

WorksheeE Name: WEST RIDGE

comment: CULVERT uc-MM (r.o/d)

Solve For Ful1 Fl-ow Diamet,er

Gj-ven Input Data:
Slope
Manning's n. . .

Di scharge

Computed Results:
Full Flow Diameter. . . . .

FulI Flow Depth
VelociLy. .

Flow Area
Crit,ical Depth. ...
Critical Slope
Percent FuIl......
Ful1 Capacity
QMzu( @. 94D. .

Froude Number.. . ..

Open Channel Flow
Haestad Methods,

I"lodu1e, Version 3.43
fnc. * 37 Brookside Rd

0.3600 ft/ft
0.020
0.0? cf s

0 . r-4 f E
0.14 fL
4.7t fps
0.01- sf
0 . 14 f r
0 .3372 ft / ft

l_00.00 +
0.07 cf s
0.08 cf s
FULL

(c) 199L* Waterbury, ct 05708



Cj-rcul-ar Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Commenr: CULVERT UC-MM (L0/24)

Solve For Fu1I FIow Diamet.er

Given Input Dat,a:
Slope 0.3G00 ft/ft,
Manning's n... 0.020
Discharge 0.32 cfs

Computed ResuLts:
FuIl Flow DiameEer..... 0.24 ft
FulI FLow Depth O .24 f t

Velocity G. 89 fps
Flow Area 0.05 sf
Critical Depth 0 .24 f t
Critical Slope 0.3409 ft /ftpercent Full ...... l-00.00 +'
FuIl Capacity 0 .32 cfs
QMA)( @.94D... 0.34 cfs
Froude Number FULL

open channel- Flow Module, version 3 .43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Wat,erbury, CE 0570g



Circular Channel Analysis & Design
Solved with Manning' s Eguation

Open Channel - Uniform flor^r

WOTKShCET NAMC: WEST RIDGE

Comment : CULVERT UC-MM (25 / 6)

Solve For Ful l- Flow DiameEer

Given Input Data:
Slope 0.3G00 ft/ft,
Manning,s n... 0.020
Discharge 0.24 cfs

Computed Results:
FuIl Flow Diameter 0 .ZZ ft
Fu1l Flow Depth 0 .ZZ f r

r/elociLy 5.41 fps
Flow Area... 0.04 sf
Critica'I Depth. . . . 0.ZZ ft

. Critical Slope 0 .3 402 ft / f't
Percent FuII...... i-00.00 vo

FulI Capacity 0 .24 cf s
QMAX @.94D.. O.ZG cfs
Froude Number FULL

open channer Flow Modure, version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, CE 0G?0g



Circular Channel Analysis & Design
SoLved with Manning's EquaEion

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

Comment: CULVERT UC-MM (i-00/d)

Solve For Fu11 Flow Diameter

Given Input Dat,a:
Slope 0.3800 ft/ft
Manning's n... 0.020
Discharge 0.52 cfs

Computed Resu1ts:
FulI Flow Diameter..... 0.29 ft
FuIl Flow Depth 0.29 ft

Velocity 7.78 fps
Flow Area 0.02 sf
CriE,ica1 Depth 0.29 ft
Critical Slope 0.3419 ft/ft
Percent Full...... i_00.00 Z
FuII Capacity 0.52 cfs
QMA)( @.94D.. 0.5G cfs
Froude Number..... FULL

open channel Frow Mod.ul-e , vers ion 3 . 4 3 (c ) 19 91
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 0d?09



Circular Channel Analysis & Design
Solved with Manning' s Eqrrat,ion

Open Channel Uniform flow

TilorKsheeL Name: WEST RIDGE

ConunenE : CULVERT UC-IilN (L0 / 6)

Solve For FuI1 Flow Diameter

Given Input Dat,a:
Slope.... 0.0670 fB.lft,
Manningts n....,,, 0.020
Discharge ZL.ZA cf s

CompuLed ResuIEs:
FulI Flow Diameter,.... i-.61 ft
FuII Flow Depth i-.61 ft

velocity.. ...r LA.47 fps
Flow Area . Z .03 sf
Critical Depth..., 1.S5 fE
Critical Slope 0.058T fr/ft
Percent Full l_0 0 , 00 +
FuII Capacity ZL.Z  cf s
QMAX @.94D 2Z.BS cfs
Froude Number FULL

open channel Flow Modure, version 3.43 (c) 1991
Haestad Methods, rnc. * 37 Brookside Rd * wacerbury, cL.0670g



Circular Channel Analysis 5. Design
Solved with Manning' s Equati-on

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

Corrunent : CULvERT UC-IW (LO / 24)

Solve For FuIl Flow Diamet,er

Given InpuL Dat,a:
SIope
Manningt s n, .
Discharge

Computed Resu1t,s:
FuII Flow Diameter. . . . .

Full Flow Depth
Velocity. .
Flow Area.
Critical Depth
Critical Slope
Percent, Full ......
Full Capacity.. ,..
QMAX @.94D.,.. +.. r

Froude Number,. . ..

Open Channel Flow
Haest,ad Methods,

Module, Version 3.43
Inc. * 37 Brookside Rd

0 .0 670 ft/ft
0.020

82 .22 cf s

2.67 fE
2.67 fr

14.69 fps
5.50 sf
2.6L fr
0 .0595 ft/fr

100 .00 *
82 .22 cf s
88 - 44 cfs

FULL

(c) 1991-* Waterbury, cr 06708



Circular Channel Analysis & Design
Solved with Manningt s Equat,ion

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

Cornment : CULVERT uC-NN (zS / 6l

Solve For Full Flow Diameter

Given InpuL Dat,a:
Slope.,....,.
Manningts n...... r

Dj-scharge

Comput,ed ResuIEs:
FuII Flow Diamet,er., ., .

FuII Flow Dept,h
Velocity... . . +

Flow Area.
Critical Depth. . .

Critical Slope. . .

Percent Fu1l.....
FuIl Capacity....
QMAX @.94D
Froude Number. .

Open Channel Flow
Haestad MeEhods,

Modu1e, Version 3.43
Inc. * 37 Brookside Rd

0 .0570 fL/ ftr
0.020

40 .99 cfs

2.06 f t,
2.05 fr,

LZ .34 fps
3.32 sf
2 .00 fr
0.0s91- fr,/fr

100 .00 t
40 .99 cfs
44 -49 cfs

FULL

(c) i-991* Wat,erburlr, cr 06708



Circular Channel Analysis & Design
Solved with Manning' s Eqrration

Open Channel Uniform flow

WoTKShEEE NAMC: }ilEST RIDGE

Cornrnent: CULVERT UC-NN (100/5)

Solve For Full Flow Diamet,er

Given Input Data:
Slope.... 0.0570 ft,/ft
Manningl's n.. 0.020
Discharge ,,... 76.48 cfs

Computed Results:
FuII Flow Diameter..... 2.50 ft
FuII Flow Depth .... 2.60 fE.

Velociuy L4,42 fps
Flow Area.... 5.30 sf
Crit,ical Depth.... 2.53 ft
Critical Slope.... 0.0595 ft/ft
Percent FuII...... L00.00 *
Full Capacity...-. 76.48 cfs
QI4AX @, 94D. . , r 82 .27 cf s
Froude Number.. . .. FULL

Open Channel Flow Module, Version 3 .43 (c) l-991
HaesEad Methods, Inc. * 37 Brook



Circular Channel Analysis & Design
Solved with Manning' s EquaEion

Open Channel Uniform flow

9tlorksheet Name: IilEST RfDGE

Conunent: CULVERT uc-oo (10/6)

Solve For FuIl Flow Diamet,er

Given Input DaLa:
Slope ..+. 0.0480 ft/ftr
Manning,s n....... 0.020
Discharge 1.... 44.97 cfs

Computed Results:'FulI Flow Diameter..... 2.27 ft
FuIl Flow Dept,h 2 .27 f t

Velocity...... t-i-.i.S fps
Flow Area 4 ,03 sf
Critical Dept,h.... 2.15 ft
CriE,ical Slope.... 0.041-G ft,/ft
Percent FuII .,.... i-00.00 ?
FuI1 Capacity..... 44.97 cfs
Qlvlru( @.94D.. 48.32 cfs
Froude Number FULL

Open Channel Flow Module, Version 3 . 43 ( c ) 19g i-
Haestad Met,hods, Inc. * 37 Brookside Rd * Wat,erbury, Ct 06708



Circular Channel Analysis & Design
Solved. with Manning's EquaEion

Open Channel Uniform flow

WoTKShCCT NAMC: WEST RIDGE

cormnent : cuLvERT UC-OO (Lo / 24)

Solve For FuIl Flow Diameter

Given InpuL Data:
Slope r.... 0'0480 ft'/ft
Manning's n, . 0.020
Discharge. ., .,, . . . 105-95 cfs

CompuEed Results:
Full Flow DiameLer.r... 3-13 ft'FuII Flow DePt,h .... 3.13 ft

velocity.....+ L3,81 fps
Flow Area ...., 7.67 sf
Critical DePth., . . 3.00 ft
Crit,ical SIoPe 0.0418 ft/ft
Percent, FuIL..... 100.00 ?
FuIl Capacity..... 105.95 cfs
QMAX @.94D 113 .97 cf s
Froude Number FULL

Open Channel FIow Module, Version 3.43 (c) L991-
HaesEad Methods, Inc. * 37 Brook



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

gilorksheeE Name: WEST RIDGE

conrnent : cuLvERT uc-oo Q5 / 6I

$olve For FuII Flow Diameter

Given fnput Data:
S1ope...........,.
Manningts n...... e

Dischargg..,......

Computed Results:
Fu1I Flow Diameter. . ., .

FulI Flow Depehr . . r r .,,
Vglocity....,..r.r
Flow Area.... r ....
Crit,ical Depth. ...
Critical Slope
Pgrcgnt FuII......
FulI Capacity. o...
elr,lAx @. 94D. . l .

Froudg Numbgr., r. ,

0.0480 ft lftr
0.020

64,72 cf s

2.60 fr
2.60 fr,

LZ .2t fps
5.30 sf
2.48 f r,
0 .0417 ftr/ ftr

100.00 *
64 .72 cf s
69.52 cf s

FULL

Open Channel FIow
HaesEad Methods,

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) 1991* Waterbury, cr 06708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheeL Name: WEST RTDGE

Conrnent,: CULVERT UC-OO (100/5)

So1ve For Full Flow Diameter

Given f nput Dat,a:
Slopel.....,, 0,0490 ft/ft
Manning's n.. . 0.020
Discharge..., 100,2i- cfs

Computed Results:
FuIl Flow Diameter..... 3.06 ft
FuIl Flow Dept,h 3.08 f t

velociEy..r.r. J-3.G2 fps
Flow Area ,+... T.3G sf
Critical Dept,h 2.93 f t
Critical Slope 0.04t B ftlfL
Percent FuI1 .,.... l-00.00 +
FUII CapaciEy..... 100.zL cfs
QIT4AI( @. g4D . . . , 1-07 . g0 cf s
Froude Number FULL

Open Channel Flow l"lodule, Version 3 . 43 ( c) 1gg1
Haestad Met,hods, Inc. * 37 Brook



Circular Channel Analysis & Design
So1ved with Manning' s EquaEion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT UC-PP ( 10/5 )

Solve For FUII Flow DiameEer

Glven Input Dat.a :

Slope 0.1500 fE/ft
Manning's n.,. 0.020
Discharge 0. lL cfs

Computed Results:
FuIl Flow Diameter 0.19 ft
Full Flow Depth 0 .19 ft

Velocity 3.89 fps
Flow Area 0.03 sf
Crit,ical Depth 0.1-8 ft
Critical Slope 0.1420 ft/ft
Percent Ful-]...... l-00.00 Z
FulI CapaciLy 0.1L cfs
QMzu( @. 94D 0 . 12 cf s
Froude Number.. .. FULL

Open Channel Flor^r Module, Version 3.43 (c) 199i-
HaesEad Methods, fnc. * 37 Brookside Rd * Waterbury, Ct 05?08



Circular Channel Analysis & Design
Solved with Manning' s Equat.ion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

COMMCNI, : CULVERT UC- PP (TO / 24)

Solve For Ful l- Flow Diameter

Given fnput Data:
Slope 0.1G00 frlfr
Manning,s n... 0.020
Discharge 0.49 cfs

Computed Results:
Full FIow Diameter..... 0.33 ft
Full Flow Depth 0.33 ft

velociE,y.. S.dG fps
Flow Area 0.09 sf
Critical Depth 0.33 ft
Critical Slope 0 . 1443 ft / fL
Percent Fu]l...... 100.00 eo

Ful1 CapaciEy 0.49 cfs
QI,4A)( @. 94D. . 0 . 53 cf s
Froude Number FULL

open channel Flow Module, version 3,43 (c) 1g9t-
Haestad MeLhods, Inc. * 37 Brookside Rd * Waterbury, CL 0OT0g



Circular Channe] Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

CommenL : CULVERT UC-PP (25 / 5T

Solve For Ful1 Flow Diameter

Given fnput Data:
Slope 0.1600 ft/ft
Manning's n. . 0.020
Discharge 0.33 cfs

Computed Results:
FulI Flow Diameter..... O.29 ft
Full Flow Depth... 0.29 ft

VelociEy 5 .12 fps
Flow Area 0.06 sf
Critical Depth 0.28 ft
Crit ical Slope 0 . 1 437 ft / ft
Percent Full...... 100.00 +
FuII Capacity 0.33 cfs
QMA)( @.94D... 0.35 cfs
Froude Number FULI-,,

Open Channel Flow Module , Version 3 . 4 3 (c ) L9 9l-
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 05?08



Circular Channel Analysis & Design
Solved wit,h Manning's Equat,ion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT UC- PP ( 100/5 )

Solve For FuII Flow Diameter

Given Input, Data :

Slope
Manning's n...
Discharge re..i

Computed Results:

0.1500 f r/f r
0.020
0.59 cfs

0.38 fr
0.38 fr
6.t6 fps
0. L1- sf
0.37 f r
o.l-448 ft /ftr

1_00.00 +
0.59 cf s
0 .74 cfs
FULL

Ful I
Ful1

Flow Di-ameter.
Flow Depth
Veloc it,y . .

Flow Area. . .

Critical Depth....
Critical Slope
PercenL FulI......
FuII Capacity
QMAX @. 94D . .

Froude Number.....

Open Channel Flow
Haestad MeLhods,

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) 1991-* wat.erbury, ct, 06708



Circular Channel Analysis & Desigrn
Solved wit,h Manning's Equation

Open Channel Uniform flow

WorKsheCI NAMC: WEST RIDGE

Conment : CUI,vERT uc-RR ( 1-0/6 )

Solve For FuII FIow Diameter

Given Input Data:
Slope 0 .0500 ft/fE
Manningts 11...,... 0.020
Dischargeer..r. 1.. 0,04 cfs

Computed Results:
FuII Flor,* Diameter.rr.. 0.1-6 ft
FuIl Flow Depth 0.16 ft

velocity. . l. . 95 fps
Flow Arga.... r..r. 0,02 sf
critical Depth 0.1,3 ft
Crit,ical Slope.... 0.0488 ft/ft
PercenE Full..,,., 100.00 t
FuIl Capacity..... 0.04 cfs
QMAX @.94D........ 0.04 cfs
Froude Numberr,... FUTIJ

Open Channel FIow Module, Version 3.43 (c) L991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Circular Channel Arralysis & Design
Solved wit,h Manning' s EquaLion

Open Channel Uniform flow

WoTKShEET NAMC: WEST RIDGE

cosrnenE : cuLvERT UC-RR ftA / 241

Solve For Full FIow Diameter

Given Input Data;
S1ope.... ,.,.. r...
Mannj.ngts fi... e r,.
Discharge.........

Computed
FuI1
Ful1

0 .0500 ftr/ ftr
0.020
0.1-5 cf s

o,27 ft
o.27 fr
2.76 fps
0 .06 sf
0.23 fr
0.0462 frlfr

1,00.00 t
0 .16 cfs
0.17 cfs
FULL

Open Channel Flow
HaesEad Methods,

Modu1e, Version 3.43
Inc. * 37 Brook

(c) 1991



Circular Channel Analysis & Design
Solved wiEh Mannin€l' s Eqrration

Open Channel Uniform flow

WoTKShEEE NAME I WEST RIDGE

CorrunenE : cuLvERT UC-RR (25 / 6'l

Solve For FuII Flow Diamet,er

Given Input Data:
Slope........ . 0.0500 ft,/ft
Manningts n...r... 0.020
Discharge.,,. 0.1L cfs

Computed Results:
Full Flow Diameter..... A.24 ft
FulI Flow Dept,h O .24 f L

Velocity. . 2.52 fps
Flow Area +.... 0.04 sf
Critical Dept,h.e .. 0.20 ft
Crit,ica1 Slope.,,. 0.0468 ft/fL
PercenE Full...... 100.00 *
FuII Capacity..... 0.L1- cfs
QI,IAX @,94D .... O.LZ cfs
Froude Number FUIJL

Open Channel Flow Modu1e, Version 3.43 (c) 1-991-
Haestad Methods, Inc. * 37 Brook



Circular Channel Analysis & Design
Solved with Mannj-ngf' s Eqrrauion

" Open Channel Uniform flow

WorKsheeL NAMC: WEST RIDGE

Conment: CULVERT UC-RR (100/6)

Solve For FulI Flow Diameter

Given Input DaLa:
Slope
Manninllts n...
Discharge+....... +

Computed Results:
Fu1I FIow DiameLer. . ..,
Full FIow Depth....

Velocity. .

Flow Area
Critical Dept,h
Crit,ica1 Slope
Percent FuIl......
FuII Capacity
aFIAX @.94D........
Froude Number.. + ..

Open Channel Flow
HaesLad Methods,

0 .0500 ft / ft
0 .020
0 .23 cfs

0 .31- f r
0 .31 f t,
3.03 fps
0 .08 sf
0 ,27 fr,
0 .0457 fUlfr

1-00.00 +
0 .23 cfs
0 .25 cfs
FT]LL

Module, Version 3.43 (c) 1991
Inc. * 37 Brook



t Circular Channel Analysis & Design
Solved r.li t.h Manning ' s Equat ion

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

CommenE, : CULVERT UC-AA

Solve For FuIl Flow Capacity

Gj-ven Input Data:
Diameter
Slope
Manning's n. . .

Discharge

Results :

FIow Capacity
FIow Depth
Velocity. .

FlowArea ....?
Critical Depth
Critical Slope
Percent FuII......
FulI Capacity
QI'4ru( @. 94D . .

Froude Number

Open Channel Flow
Haestad Method.s,

Computed
FuL I
FuI1

3 .50 f r,
0. o7oo ft /ft
0.020

173 . OZ cfs

t73 . OZ cfs
3 . s0 f r,

17.98 fps
9.52 sf
3 .44 fr
0.052e 'ft/ft

100.00 +
173 .02 cfs
185. L2 cf s

FULL

Module, Version 3 .43 (c) 1991
Inc. * 37 Brookside Rd * Waterbury, ct 05708



Circular Channel Analysis & Design
Solved with lr4anning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT UC-DD

Solve For FulI Flow CaPacitY

Given InPUL Data:
DiameEer
SloPe
Manning's n.. '
Discharge

Computed Results:
Full Flow CaPacitY
FuII Flow DePth

Veloc itY
FIow Aiea
Critical DePth
Critical SloPe
Percent FulI.. " "
Fu1I CaPacitY
QllAx @. 94D. .

Froude Number

r-. s0 f t
0.2800 ftr/ftr
0.020

35.13 cf s

36.13 cf s
1. s0 f t

20.45 fps
L.77 sf
r-.50 f t
0.2694 ft/ft

100.00 z
35.13 cf s
38.85 cfs

FUI,L

Open Channel Flow
Haestad Methods,

Modu1e, Version 3 .43
Inc. * 37 Brookside Rd

(c) 1991
* Waterbury, cr 06705708



Circular Channel Analysis & Design
Solved with Manning' s Equat ion

Open Channel Uniform flow

WorKsheeL NAMC: WEST RIDGE

Comment: CULVERT UC-EE

Solve For FulI FIow CaPacitY

Given InPut Data:
Diameter. .

SIoPe
Manning's n. . -

Di s charge

Computed Results:
FuII Flow CaPacitY
FuI1 Flow DePt'h

VeIoc itY
Flow Area
Critical DePth
Critical SloPe
Percent FulI... -..
FuIl CaPacity
QMAX @. 94D. . .

Froude Number

3.50 ft
o.o64o ft/ft
0.020

1-55.44 cf s

t65 .44 cfs
3.50 ft

t7 .2A fps
9.62 sf
3 .42 ft
0.0571- ft/ft

l-00.00 ,o

1-65.44 cf s
t77.97 cfs

FULL

Circular Channel Analy.sis & Design
Solved. wit,h Manning's Equation

Open Channel Uniform flow

Open Channel Flow Module, Version 3.43 (c) 199L
Hiest,ad Methods, Inc. * 37 Brookside Rd * waterbury, Ct 0570



Worksheet Name: WEST RIDGE

Comment: CULVERT UC-FF

Solve For FulI FIow CaPacitY

Gj-ven Input DaEa :

Diameter. .

SloPe
Manning's n.. -

Di s charge

Computed Results:
Full FIow CaPaciEY
Ful- I Flow DePEh

Velocity
FIow Area
Crit,ical DePth....
Critical SloPe
Percent FuII.... -.
FulI CaPaciEY
QI4AX @.94D..' Froude Number

1. s0 f r
o.2ooo ft/ft
0.020

30.53 cfs

30.53 cf s
r.50 f r

L'l .28 f ps
L.77 sf
r-.49 fr,
0.18e5 f r/f t

100.00 z
30.53 cf s
32 .85 cf s

FULL

Module, Version 3 .43 (c)
Inc. * 37 Brookside Rd *

Open Channel Flow
HaesLad Met,hods,

l-991
Waterbury, cr, 05?08



I Circular Channel Analysis & Design
So1ved with Manning's Equation

Open Channel Uniform flow

Worksheet Narne : WEST RIDGE

Comment: CULVERT UC-GG

Solve For Full Flow Capacity

Given Input DaLa:
Diameter
Slope
Manningts n. . .

Discharge

Computed Results:
FuIl FIow Capacity
Ful1 Flow Dept,h

Veloc ity
Flow Area
Critical Depth
Critical Slope
Percent FulI......
Full Capacity
QFIAX @. 94D. .

Froude Number

3 .50 f r
0.0540 frlfr
0.020

155 .44 cf s

l-55.44 cf s
3 . s0 fr

t7 .2A fps
9.62 sf
3.42 f r
0.05?1 ft /ftr

100.00 +
155 .44 cfs
1"77.97 cfs

FULI..,

Module, Version 3.43 (c) L99l"
Inc. * 37'Brookside Rd * Waterbury,

Open Channel Flow
Haestad Methods, cr 06708



' Circular Channel Analysis & Design
Solved wit,h lvlanning' s Equation

Open Channel Uniform flow

WorksheeE Name: WEST RIDGE

Comment: CULVERT UC-HH

So1ve For Full Flow CapaciLy

Gj-ven Input DaEa:
DiameEer
SIoPe
Manning's n. . .

Discharge. . .

Computed Results:
Full Flow CapaciLy
FulI FIow Depth

VeIoc ity
Flow Area
Critical Depth
Critical SloPe
Percent Ful]......
FuII Capacity
Ql,lA)( @. 94D
Froude Number

Open Channel Flow
Haestad Methods,

Module, Version 3 .43
Inc. * 37 Brookside Rd

2.00 fr
o.l-o2o ft/ft
0.020

46.95 cfs

45.95 cf s
2.00 fr

1-4 . 95 fps
3 .l-4 sf
t .97 fr
0.0931- -ftr/ftr

t-00.00 z
46.95 cfs
50.52 cf s

FULL

(c) 1991
* WaLerbury, cr 05708



Circular Channel Anal-ysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT UC-JJ

Solve For Full Flow Capacity

Given Input Data:
Diameter
Slope
Manning's n... -...
Di scharge

CompuEed Results:
Ful1 Flow Capacity
Ful1 Flow Dept,h

Ve loc ity
FLow Ar.ea
CriEical DepLh
Critical Slope
Percent Full......
Ful-l Capacity
QFrAr( @. 94D. .

Froude Number

Open Channel Flow
Haest,ad Methods,

1. s0 f r,
0.2720 ft/ft
0,020

35.51 cf s

35.51- cf s
1.50 fr

20.15 fps
L.77 sf
1.50 f r
0 .25]-4 ft / ft

100. 00 z
35.51- cf s
38.31- cfs

FULIJ

Module, Version 3 .43 (c) l-99L
Inc. * 37 Brookside Rd * Waterbury, ct 05708



Circular Channel Analysis & Design
Solved with Manning's Eguat,ion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT UC-LL

Solve For FuII Flow Capacity

Given Input DaEa:
DiameEer 4.00 ft
Slope 0 . 0570 ft/ ft
Manning's n... 0.020
Discharge 24L.68 cfs

Computed Results:
Fu1l FIow Capacity 241-.58 cf s
FulI FIow Depth 4.00 ft

Velocity l-9.23 fps
Flow Area 12 .57 sf
Critical Depth 3 .93 ft
Critical Slope 0.0602 ft/ft
Percent Full...... 100.00 +
FulI Capacity 241.58 cfs
QMAX @. 94D. . 259 .97 cfs
Froude Number..... FULL

Open Channel Flow Module , Vers ion 3 . 4 3 (c ) 19 91-

Haestad Methods , Inc . * 37 Brooks ide Rd * l{aterbury, 0570 I



Circular Channel Analysis & Design
Solved with Manning's Equation

open Channel Uniform flow

WorksheeE Name: WEST RIDGE

Comment: CULVERT UC-MM

Solve For Full Flow CaPacitY

Given Input Data:
DiameEer. .

SloPe
Manning' s n. .

Discharge

Computed Results:
FuII Flow CaPacitY
FuIl Flow DePth

Veloc i tY
Flow Area
Critical DePth....
Critical SIoPe
Percent FulI......
FulI CapacitY
Ql,lA:( @.94D..
Froude Number

1.50 f r
o.36oo ft/ft
0.020

40.97 cfs

40 .97 cfs
1.50 f t

23 . LB fps
L.77 sf
1.s0 fr,
0.34e3 fLlfr

100.00 %

40.97 cf s
44.07 cfs
FUI,L

Open Channel FIow Module, Version 3.43 (c) l-991
Ulest,ad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 05708



]

Cj-rcular Channel Analysis & Design
Solved wiE,h Manning's EquaEion

Open Channel Uniform flow

WorKsheeE NAME: WEST RIDGE

Comment: CULVERT UC-NN

Solve For FuIl Flow CaPacitY

Given Input, Data:
Diamet,er. .

SloPe
Manning's n...

- Discharge. . .

Computed Results:
Ful1 Flow CaPacitY
FuI1 Flow DePth

Veloc ity
Flow Area
Cri t, ical DePth
Critical SloPe
Percent FuIl.... '.
FuIl CaPacitY
QMAX @. 94D. .

Froude Number

4.00 f r
o.o670 ftr/ftr
0.020

24] .68 cfs

24I.68 cfs
4.00 fr

19.23 fps
L2.5'7 sf
3.93 fr,
o. o 502'ftr/ftr

100.00 z
241- . 58 cf s
259.97 cfs

FULL

Version 3.43 (c) 199L
Brookside Rd * Waterbury,

Open Channel FIow
Haestad MeEhods,

Module,
Inc. * 37 ct 05708



Circular Channel Anal-ysis & Design
Solved with Manning' s EquaEion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT UC-OO

So1ve For FulI Flow CaPaciLY

Given InPut Data I

Diameter. '
SloPe
Manning' s n. .

Discharge

Computed Results:
FulI Flow CaPacity
FuIl FIow DePth

VeIocitY
Flow Area
Critical DePth
Critical SIoPe
Percent Full-.....
Ful1 CaPacitY
Ql4A:( @.94D. .

Froude Number

4.00 fr
o .0480 ft/ ft
0.020

204.55 cf s

204.55 cf s
4.00 f r

15.28 fps
L2.57 sf
3.85 fr,
o.o42a f|-/ftr

l-00.00 +
204.55 cf s
220.05 cf s

FULL

Open Channel Flow
Haestad Methods,

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) i-991-
* Waterburf, ct 06708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorksheeE Name: WEST RIDGE

Commentr: CULVERT UC-PP

Solve For FulI Flow Capacity

WorksheeE

Given Input Data:
Diameter. .

Slope
Manning's n...

. Discharge, . .

Computed Results:
Full Flow Capacity
Full Flow Depth. +......

Velocity
Flow Area ....,
CriticaL Depth
Critical Slope
Percent FuII......
FulI Capacity
QMAX @. 94D. .

Froude Number

Open Channel Flow
Haestad Methods,

1.50 f t
0.1500 fr/fr
0.020

2'l .3L cf s

27 .3t cf s
l-.50 fr

l-5.45 fps
t.77 sf
r-.49 f r
0.1497 'fE /ftr

L00.00 +
27 .3L cfs
29.38 cf s

FULL

Module, Version 3.43 (c) 1-99L
Inc . * 37 Brooks ide Rd * trlaterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manningl's Eguation

Open Channel Uniform flow

WEST RIDGEWorksheeE

conunent : cuLvERT UC-RR

Solve For FuII Floru CaPacitY

Given Input Data:
Diameter. r.,..
Slope +,..
Manning's n. . .

Discharge.,, r,..,.

Computed Results:
FuIl Flow Capacity.
Full Flow Depth. . . .

Vglocity... r. r + r ..
FIow Area
Critical Depth. r, .

Critical Slope
PercenE FuIl
FUII Capacity.. -..
Qr{AX @.94D
Froude Number. ,..,

0.75 fr,
0.0500 ft/fE
0.020
2.40 cfs

2 .40 cfs
0 .75 fr
5,44 fps
0 .44 sf
0 .59 fr
0.0435 ft /ft

100.00 ?
2.4A cfs
2.59 cfs
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3.43
Inc. * 37 Brook

(c) 1991



9509/02

UNDISTURBEI} DITCH

CALCUT,ATIONS

APPENDIX 7.4



Tit,le of nrn: IID-Z (L0/6)
Solving for .. . . . . ..'...E

Triangle
lFlow depth (fE) ....3
first Side slope ..,r...8
--second 

Side s1oPe.. r. '.....E
Slope of diversion .....E
Mannin5ltts n.. ......3
CFS.,.. ..,.E
Cross section area (sqft) . .=
Hydrualic radius.,,. ...3
fps.... +... ....8
Froude number

Depth Normal

0 .14
2,0
2.0

0 . 1-500
0,035

0. L1-
0 .04
0.05
2.7L
L.90



Tit,le of run : TJD- Z (rc / 24)
Solving for +,,r ..,.-

Triangle
^Flow 

depth (ft).,.. ....E
]it=t sioe srope ...E
vSecond Side slope ...,..E

Slope of diversion. . . . . . . . . F
Manningtts n. . .. . r..,' . .E
CFS ..,.E
Cross Sect,ion area (sqft) . . =
Hydnralic radius.. r + ...8
fps. e ...... r r.. ....8
Froude number

Depth Norma1

0 .25
2.0
2.0

0.1500
0 .035

0 .49
0.12
0. Ll-
3 .94
2 .08



Title of run: UD-15 (10/6)
Solving for ....E DePth Normal

r!

^Iaangle

-Iow 

depth (ft,) --..I
Uh'irst Side slope ...=

Second Side sloPe ......3
Slope of diversion ....'E 0

Manning"s n.' ...'..3
CFS ....E
Cross section area (sqft) . .-
Hydrualic radius ..'E
fps ....3
Froude number..- .-=

0.38
2.0
2.0

.0750
0.035
1.05
0 .29
0.17
3 .51
r-.54



Title of run: UD-1-5 flA/241
Solving for ....=

liangle
ffi'Iow dept,h (ft) ....E
lFirst, Side slope ...E

Second Side slope ......=
Slope of diversion .....E
Manningtts n... .....=
cFS ....3
Cross section area (sqft) . .=
Hydrualic radius ...E
fps ....i
Froude number ....E

Depth Normal

0.59
2.0
2.0

0 . 0 7 60
0.035
3.43
0.7L
0 .27
4.85
1.56



ffigfi?

DISTURBED DITCH

CATCUI,ATIONS



Tit te of run : DD - 1 (lO / 24}
_.- Solving for ....=
l"ngIe
UFlow depth (ft.) ....=

FirsL Side sloPe ...E
Second Side sloPe ......E
Slope of diversj-on .....E
Manning"s n... ....'=
CFS ....=
Cross section area (sqft)..I
Hydrualic radius ...=
fps ....=
Froude number ......E

Depth Normal

Q.77
2.0
2.0

0.0830
0.035

7.l_3
1.18
0.34
6 .02
1.81



Title of run: DD-2 (10/5)
Solving for ....3

f,,iangIe
J'1ow depth (ft) ....1

-Fr-rsE 
Dr-oe s'ope ...=

Second Side sloPe ...-'.3
Slope of diversion .....3
Manningl"s n..- .-...E
cFs ....i
Cross sect.ion area (sqft) . .=
Hydrualic radius ...3
fps ... 'E
Froude number.. .:.=

Depth Normal

0.70
2.0
2.0

0.0270
0 .035

3 .22
0.99
0.32
3 .24
1.02

I



Title of run: DD-2 ftA/24)
Solving for ..-.r DePth NormaL

^flliangIeIl1ow depth (ft) ....r 1-17
Upirst Side slope ...= 2.Q

Second Side sloPe ......E 2-o
Slope of diversion ....-! 0.02'70
Manning"s n. . .....3 0.035
CFS --..r L2.52
Cross secLion area (sqfE) . .= 2 -75
Hydrualic radius ...= 0.52
fps ....i 4.55
Froude number ......E 1-11

l



Title of run: DD-3 (10/5)
Solving for ....=

fr.angIe
IIow depth (ft) ....!'--
-First 

Side slope . . .E
Second Side slope ......=
Slope of diversion .....=
Manning"s n... .....E
cFS ....=
Cross section area (sqft) . .=
Hydrualic radius ...3
fps ....i
Froude number ......=

Dept.h Normal

0 .44
2.0
2.0

0 . 0450
0.035

l_. l_8
0.39
0,20
3 .05
L .2L



Tit1e of run: DD-3 119/za\
Solving for ....3

]ngre
JIow depth (ft) .-..1

-
- First, Side sloPe . - . E

Second Side sloPe --....3
Slope of diversion -....=
Manning"s n... -....3
CFS ... -i
Cross secEion area (sqft) . .=
Hydrualic radius .-.E
fnc!-L,,F .. : '-
Froude number... ...E

Depth Normal

0.71
2.0
2.0

0.0450
0.035
4.30
1.02
0.32
4 .22
1.32



TitIe of run: DD-4 (l-0/5)
Solving for ,...1

Itangle
I'1ow depth (ft) ....E
Vp1r"g Side slope ...E

Second Side sloPe ......3
Slope of diversion .....3
Manningtts n... .....=
CFS ....=
Cross section area (sqft)..E
Hydrualic radius ...=
fnqrllD
Froude number ......=

Depth Normal

0.71
2.0
2.0

0.0530
0.035
s.08
1.02
0.32
4.99
1_. s5



l{AY- 29- OA I ? , 66 FROI'I : LEST R I DGE RESOURCE6 I

fiBre o! rlus: DD-4 (10/24) EH'Drs'---E"f-ing fOfi d - G€..r r, -. t,, t- DeBEh HOa'EaI

lriangle
F16sdePth (ftr)-rr- ""4
FLrgt Sidg gloPg- + -' . ! t .'''r

G*n'"i'ff 11""ffi; : : : : : . : : : :
IrtffngLffEts If... - -, - '....... 'l
trS-. t a t I t l t " t t ' - ' ' r ' r t " t=

crosE sectios' area (egfEl ' '=
fydnnlic radius-'.' "*3
fPf !'it"'-"'r"l' "'-E
Froltrd€ nr6gr-' - + + ! -. - -. - - -G

1-24
2.0
2"0

0 - 0570
o .0{o
a8 .32

3 -06
0 .55
5 .99
1.42

FATED

ism

tl.lccF.=c

t-tAY 1 +



Title of run: DD-4a (f-016)
Solving for ....=

Liangle
IFIow depth (ft) ....1=--

-'l-rstr 
Srcie siope . ..=

Second Side sloPe .*....i
Slope of diversion .....E
Manning"s n... .....8
CFS ....I
Cross section area (sqft) . .=
Hydrualic radius ...=
f r+a!r/e
Froude number. . ..=

Dept.h Normal

0.39
2.4
2.0

0.0290
0.035
0.59
0.30
0.17
2 .26
0.95



Tit1e of run: DD-4a ,]-0/24)
Solving for ..-.E

let gle
f row depth (ft) . . . .3

-First 
side slope .--E

Second Side sloPe .--.-.8
SIoPe of diversion .....E
I4anningtts n... .....E
CFS " "=
Cross section area (sqft) . .=
Hydrualic radius ...i
fps .. q.=
Froude number... ..-E

Depth Normal

0.53
2.0
2.0

0.0290
0.035
1.55
0.55
0.24
2.78
1-.01



Tit Ie of run : DD- 5 ftO / 6)
Solving for ....3

-t

-pgre
-low 

depth (ft) . . -.E
-
-First Side sloPe ...E
Second Side sloPe ......E
Slope of diversion .-...3
Mannin€l"s n... ....-E
cFS ....i
Cross section area (sqft) . .E
Hydrualic radius ...E
frncrII1D
Froude number ....-.E

Depth Normal

0.55
2.0
2.O

0 . 01-50
0.035

L .26
0.50
o .24
2.tr
0.75



TitIe of run: DD-5 (I0/24)
Solving for . . . .3 DePth Normal
anqle
bl5wdepth (ft)... o.14
irst Side sloPe ...E 2.0

2.0
0.0r-50

0.035
2.81-
1-.09
0.33
2 .57
o.79

Second Side sloPe ....-'E
Slope of diversion.. -..i
Manning"s n... '....E
CFS ....S
Cross section area (sqft) . .=
Hydrualic radius -..=
fps ....E
Froude number ---...3



Tit,le of run: DD- 6 ( 10/5 )
Solving for. . . . . . . . . . . . . . . . E Depth Normal

Triangle
r,-Flow depth (ft) . . .,, . . . . . . .E 0.57
Iirst Side slope.r,..r.,...E 2.0

-
*gcond Sidg slope,.r.,.....E 2.0

Slope of divgrsion. . . . . . . . .* 0.0630
Marrningus rl. . r . . . l, . . . . . . . .E 0.015
CFS..... t r..... o... r.......3
Crose section area (sqft,) . . =

6 .62
0.66

gldnral.lc radius. 0.26
fps... 10.06
Froude nunber. 3.50 #



title sf tun: DD-6 (10/ae l B 'ffi'
Soarriag fo.r- r - " - - .' . -' . r''

Triaoglc
frfo$ drytJr (ftr) . . .' . "' - - "*
Flrgg Stdc tloltgr. '. " " ' r rE

l$ecotrfl Sldg eloPe- - + + - . - .''3
Ilbrope of dlverei@- . . '. -' *'5

ltagniflgrs B- . - l. -.. -. + +. " 'r
CES-r.t -..r"rt"rt jtrt -'*'3

foss ccegiog arraa (qft) . -E
$nilnlaltc radiua ] . . -. r " r - rr
fItE+r ' '
Frottd* fUnb+f- . !' o' r . -. ... --

D€tpEh Nsnual

1- 16
2.0
2.0

0 - 0630
o-030
2L-74

2 ^70
0 -52
I -06
1.9?

#ff
't'

i.
:?.r.tl''i

:i',; .

lNcsRPcfrtr5E'3

[tAY 14ff
DuoFOlLcAs 

&$t$NtN+



Tit1e of run: DD-8 (r-0l5)
Solving for ....3

--.' IIrangre
IPlow depth (ft) ....=
Urirst siae slope ...=

Second Side sloPe ......=
Slope of dj-version .....=
Manningf"s n.. .....E
CFS ....=
Cross section area (sqft) . .=
Hydrualic radj-us .*.E
fps ....E
Froude number ......3

Dept.h Normal

0.30
2.0
2.0

0 . t_1_2 0
0.035
0.58
0,18
0.l-3
3.74
1.80



Titl-e of run: DD-8 (L0/24)
Solving for ....=
ngle
low depth (ft) ..'.S

First Side sloPe ...E
Second Side sloPe ......3
Slope of diversion .....E
Manning"s r1.... .....E
CFS ....i
Cross section area (sqft) . .3
Hydrualic radius ...E
fps ....E
Froude numher .,....E

Depth Normal

0 .42
2.4
2.0

0.1120
0.035
1.59
0.35
0.19
4.70
1-.90



^&ianglefrlow depth (ft) ....E

-First 
Side sloPe ...E

Title of run : DD- 8A l0 / 5)
Solving for

Second Side sloPe ......E
Slope of diversion .....=
Manning"s n... .....I
CFS ....E
Cross section area (sqft) . . =
HydruaLic radius ...E
fps ....i
Froude number ......r

Depth Normal

0.77
2.O
2.0

0 .0870
0.035
7.30
l-. l-8
0.34
6.t7
1.85



Tit Ie of run ; DD - 8A 00 / 2+\
Solving for ...-3

Tri anqle
lpr6*depth (ft) -...E
lFirst side sloPe " 'i

Second Side sloPe -....-E
Slope of diversion .-...i
Manningtts n... .'...3
cFS . -..3
Cross secgion area (sqft) . .S
Hydrualic radius ...3
fps .. -.3
Froude number -...--j

Depth Normal

1.19
2.0
2.0

0.0870
0.035
23 .43
2.84
0.53
8 .25
1.99



Title of run: DD- 9 $0 / 6I
Solving for .-..= DePth Normal

tangle
Jlow depth (ft) ...*E 0.42

-First 
Side sloPe ---= 2.0

Second Side sloPe ....--E 2-0
Slope of diversion .....= 0-0630
Ivlanning"s n... .....E 0.035
CFS -.'.5 t.26
Cross sectrion area (sqft)-.= 0-36
Hydrualic radius .--E 0-19
fps ..'.E 3.52
Froude number ..-...E 1'43



Tit,Ie of run : DD- 9 $0 / 24 j
Solving for . . , .3 DePth Normal-

tlt.rgle
ffow depth (ft) ...'E 0.58
Urirst siae slope . . .= 2.0

Second Side sloPe ......E 2'0
Slope of diversion .....E 0.0530
Manning"s n... .....E 0.035
CFS .'..8 2-86
Cross section area (sqft)..= 0.55
Hydrualic radius ...E A.26
fps ....= 4.32
Froude number... ...8 1.50



Title of run: DD-l-0 (f-0/5)
-- Solving for ..'.E
}*sfe
llow dept,h (fL) ....E

First Side sloPe ...E
Second Side sloPe '.--..3
SloPe of diversion ..-..E
Manningt's n... .-...i
CFS ... '3
Cross section area (sqft) - . =
Hydrualic radius ...E
fps .. *.E
Froude number ......E

Depth Normal

0.69
2.0
2.0

0.0200
0.035
2.58
0.94
0.31
2.74
0,87



Title of run: DD-l-0 119/2a)
Solving for ....= DePEh Normal

1}. angle
Jrow depth (ft) ..'-E 1-.02
Uhirst Side slope ...E 2.0

Second Side sloPe ......3 2.O
Slope of diversion .....3 0.0200
Manning"s n... .....= 0.035
CFS ....E 7.44
Cross section area (sqft)..= 2.08
Hydrualic radius.l.r ...= 0.46
fps ....E 3.57
Froude number ....;.= 0.93



TitIe of run: DD-1-1 t10/5)
Solving for ....E

T.riancrle
lrrS*dept,h (ft) ....=

-irst 

Side slope ...i
-second Side sloPe ......E

Slope of diversion .....i
Manning"g n... .....E
CFS ....E
Cross section area (sqft) . .-
Hydrualic radj-us ...8
fps ....E
Froude number ......E

Depth Normal

1-.0?
2.0
2.0

0.0150
0.035
7.58
2.30
0.48
3.30
0 . 84



Title of run: DD- 11 lO / 24)
Solving for ...-E

-.^fingle
Utow depth (ft) ..-.3

First Side sloPe . . .3
Second Side sloPe -.-...3
Slope of dj-version ..-'.E
Manning"s n..- ....'E
CFS " "E
Cross section area (sqft) . .=
Hydrualic radius ..-E
fps - - '.3
Froude number *.-.-.r

Depth Normal

r.,55
2.0
2.O

0.0r-60
0.035
24.05

5.46
0.74
4 .40
0.90



Tit1e of run : DD -LZ ( I 0 /5 )

Solving for ..-.3

---:
ftotor depth (ft) ....E

First Side sloPe . - .3
Second Side sloPe .'.*-'E
SloPe of diversion ---..3
Manning"s n.-. .....E
CFS .. "E
Cross section area (sqft) ' .=
Hydrualic radius -..J
fps " "E
Froude number -...=

Depth Normal

0.71
2.0
2.0

0.0420
0.035

4 . tl_
1.01
0.32
4 .07
t .27



Title of run: DD -12 (t0 /241
Solving for ....E

A..g1e

-Iow 

depth (ft) ....E
fFirst Siae slope ...F

Second Side sloPe ......3
Slope of diversion ..--.E
Manning"s n".. -..-.=
cFS ....=
Cross section area (sqft) . .3
Hydrualic radius ...3
F*^L fJD
Froude number ......E

Depth Normal

1 .11
2.O
2.Q

0.0420
0.035
13 . 51,

2 .47
0.50
5 .4'7
L.37



t

Title of run: DD- 13 ( 10 /5 )

Solving for ....E
ngle
Iow depth (ft) '.-.3

First Side sloPe ...E
Second Side sloPe ...-..E
Slope of diversion -....E
Manning"s n.' --...-E
CFS ... 'E
Cross section area (sqft)..=
Hydrualic radius ...E
fps .. - -E
Froude number .....-=

Dept.h Normal

0.31
2.0
2.0

0.0170
0.035
0.28
0.l-9
0 .14
1.48
0.70



Tit,Ie of run : DD- 13 (L0 / 24)
Solving for ....=

liangle
Jlow depth (ftl ....E

-First 
Side slope ...E

Second Side sloPe ......3
Slope of diversion .....E
Manning"s n... .....=
CFS ....S
Cross section area (sqft) . . =
Hydrualic radius ...8
fps ....E
Froude number ......E

Depth Normal

0.41
2.0
2.4

0.0170
0.035
0.51
0.34
0. 18
l-.80
0.74



DISTURBED CUL\TERT
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Circular Channel Analysis & Design
Solved with Manning' s Equat ion

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 2 ( 10/6 i

Solve For FulI FIow Diameter

Given Input Dat.a:
Slope
Manning's n...
Discharge. .

Comput.ed Results:
Fu11 FJow Diameter. . .

Ful1 Flow Dept,h
Ve loc i ty' Flow Area
Crit,ical Depth
CriLical Slope
Percent FuII......
FulI Capacity
QI4ru( @. 94D. .

Froude Number

Open Channel Flow Module,
Haestad Methods, fnc. * 37

. 0.0200 fL/ft
0.020
4.40 cfs

r.r2 fr
r.r2 fr
4 .49 fps
0.98 sf
0.87 fr
0.02:-9 ft/ft

L00.00 +
4 .40 cfs
4.73 cfs
FULL

Version 3 .43 (c)
Brookside Rd *

19 91
Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning' s Equation

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC-2 (r0 /24)

Solve For Ful1 Flow Diameter

Given Input Data:
Slope
Manning's n.
Di scharge

Computed Results:
FuII Flow Diameter. . . . .

FuI1 Flow DepE,h
VelociEy. .

Flow Area
Critical Depth....
Crit,ica1 Slope
PercenE Ful]......
FulI CapaciEy
QMAX @. 94D. .

Froude Number. . .

Open Channel Flow
Haestad Methods,

\J

0
l-5

o2oo frlfr
020
82 cfs

1.85 f r
1.85 f r
6.28 fps
2.68 sf
1.50 f r
0.0203 ft/ft

l-00.00 u
1-5.82 cf s
l-8.09 cf s

FULL

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) 1991-
* Waterbury,

t
cr 06708



Worksheet Narne : WEST RIDGE

Comment: CULVERT DC-4A (10/5)

Solve For FuL l- Flow Diameter

Given Input Data:
SIoPe
Manning' s n. .

Di scharge

Computed Results:
Ful1 Flow Diameter. . -

FulL FIow DePth. . . ; . . r -

VelociLy. .

Flow Area. . .

Critical DePth
Critical SloPe
Percent Fu1l..... -

Ful1 Capacity.
Q[,IAJ( @.94D
Froude Number. . .

o. o6oo ft /ft
0.020
0.59 cf s

0.45 f r
0.4s fr
4.27 fps
0.15 sf
0 .42 fr
0.0522 ft/ft

100.00 z
0.69 cfs
0.74 cf s
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43
Inc. * 3'7 Brookside Rd

(c) 1991
* Waterbury, ct 05708



Circular Channel Analysis 5c Design
Solved with Manning's Equation

Open Channe l- - Uni f orm f Jow

Worksheet Name: WEST RIDGE

Cornment : CULVERT DC - 4A (LO / 24)

SoJve For FuI1 Flow DiameEer

Given Input Data:
Slope
Manning's n...
Discharge

Computed Result,s :

FuIl Flow Diameter
Ful1 Flow Depth

Velocity. .' Flow Area
Critical Depth
Critical Slope
Percent Full......
FuII Capacity
QI4ru( @. 94D. .

Froude Number

o. o6oo ft/ft,
0.020

1 
u, cfs

0.52 f r
0 .62 fr
5.23 fps
0.30 sf
0.57 f r
0. os1e frlfr

100.00 +
1 .55 cfq
l-.58 cf s
FULL

Open Channel Flow Modu1e , Vers ion 3 . 43 (c ) l- 9 91-

Haest,ad Methods, Inc . * 37 Brookside Rd * Waterbury, CL 05?08

Circular Channel Analysis & Design
So1ved with Manning's Equation

Open Channel - Uniform flow



Circular Channel Analysis & Design
Solved with Manning's Equat,ion

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT DC-5 (1-0/6)

Solve For Ful- I Flow Diameter

Given Input Data:
SloPe
Manning's n...
D i scharge

Computed Results:
Fufl Flow Diameter
FuIl Flow Depth. . .

Velocity
Flow Area
Critical Dept,h
Critical SloPe
Percent FulI......
FuII Capacity
QI4AX @. 94D. .

Froude Number

0.0200 ftr/ftr
0.020
0.57 cf s

0. s2 f r
a .52 fr
2 .59 fps
0,21 sf
0.38 fr,
o.o2s3 ft/ftr

100.00 vo

0.57 cfs
0.51 cfs
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) 1991
* Wat,erbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 5 119 / 24)

Solve For Ful1 Fl-ow Diameter

Given Input. Data:
SloPe
Manning's n. . -

Di scharge

CompuLed Results:
Fu11 FIow Diameter. .

FulI FIow Depth...
Velocity. .

Flow Area
Critical Depth
CriLical Slope
Percent FulI......
FuIl CapaciEy
QI4AX @. 94D . .

Froude Number

Open Channel Flow
Haestad Methods,

0.0200 ft/ft
0.020
l-.25 cf s

0.70 f r
0.70 f r
3 .28 fps
0.38 sf
0.52 fr
o,0238 ft/fr

100.00 +
1.25 cfs
1.34 cf s
FULL

Module, Version 3 .43
Inc. * 3? Brookside Rd

(c) l-991
* Waterbury, cr, 06708



Circular Channel Analysis & Deslgn
Solved with Mannj-ng's Equation

open Channel - Uniform flow

Worksheet. Name: WEST RIDGE

Comment: CULVERT DC-5 (10/5)

So1ve For FuIl Flow DiameLer

Given InPUE Data:
SIoPe
Manning's n-'-
Discharge

Computed Result.s :

FuI1 Flow Diameter- ..-
FulI Flow DePth- - -

VeLoc icY
Flow Area
Critical DePth
Critical SloPe
Percent FulI.. - - -.
Full CaPacitY
Q[4A:{ @. 94D. . .

Froude Number

o.02oo ft/ft
0.020
1.26 cf s

0 .70 f t
0.70 f r
3 .28 fps
0.38 sf
0. s3 f r
o. o?38 fr/fr

l-00.00 +

L.26 cf s
l-.35 cf s
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .

Inc. * 37 Brookside
43 (c) 1-991-
Rd * WaLerbury,

t
cr 05708



Circular Channel Analysis 6. Design
Solved with Manning' s Equation

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 5 (IO / 24)

Solve For Fu1l Flow Diameter

Gj-ven Input Data:
Slope
Manning's n.
D i s charge

Computed Results r

FuII Flow Diameter. . . .

Full Flow Depth
Velocity
Flow Area
Critical DepE,h
Critical- Slope
PercenL FuIl......
Ful1 Capacity
et\itzu( @. 94D. .

Froude Number

Open ChanneJ Flow
Haestad Met,hods,

o. o2oo ft/ft
0.020
2 .81 cfs

0.94 fr
0.94 fr
4.01 fps
0.70 sf
0.73 fr
o . o 226 'ft/ ft

100.00 z
2.8i- cf s
3.02 cfs
FULL

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) 1991
* Wat.erbury, ct 05708



Circular Channel Analysis & Design
Sol-ved wit.h lvlanning' s Equation

Open Channel- Uniform flow

WorKsheeu Name I WEST RIDGE

CommenE : CULVERT DC- 7 ( 10/5 )

Solve For Ful1 Flow Diameter

Given Input Data:
Slope
Manning's n. .

Di scharge

Computed Results:
FuIl Flow Diameter. . . . .

Full- FJow Depth
Velocj-t,y. .

Flow Area
Critical DepLh....
Critical Slope
Percent FuII......
Ful l- Capac ity
Qrr4ru( @. 94D
Froude Number

o.02oo ft/ft
0.020
7 . 3 0 cf s

r-.35 fr
1.35 fr
5 . 1-0 fps
1.43 sf
1.07 fr
0.0213 ftr/ft

100.00 +
7.30 cfs
7.85 cf s
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43
Inc . * 3'7 Brooks ide Rd

(c) l-991-
* Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

comment: CULVERT DC-? l0/241
So1ve For Ful1 FIow DiameEer

Given Input Data:
Slope 0.0200 ft/ft
Manning's n. . 0.020
Discharge 23 .43 cfs

Computed Results:
Full Flow Diameter. . . 2.09 ft
FuII Flow Depth... 2.09 ft,

Velocity.. 5.82 fps
Flow Area 3 .44 sf
Critical Depth... . I.72 ft
crirical slope 0.0200 ft/ft
Percent Fu1I...... 100.00 +
FuIl Capacity 23.43 cfs
QIvIAX @.94D.. 25.20 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.43 (c) l-991-
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 05708

Circular Channel Analysis & Design
Solved wiEh Manning' F EquaEion

Open Channel- - Uniform f Jow



WorksheeL Name: WEST RIDGE

Comment : CULVERT DC- I ( 10/6 )

Solve For Ful l- FIow DiameEer

Given Input Data:
SIope
Manning's n...
Discharge

Computed Results:
Fu1l Flow Diameter
FulI Flow Dept.h...

Velocity. .

Flow Area
Critical Depth....
Critical Slope
Percent, FulI......
FuIl Capacity
QMru( @. 94D. .

Froude Number

Open Channel Flow
Haestad Ittlethods,

Module, Version 3.43
Inc. * 37 Brookside Rd

0.1-000 f r/f L
0.020
0.52 cf s

0.40 f r
0.40 f r
5.03 fps
0.12 sf
0.38 fr
0.0873 ft/ftr

100.00 vo

O .62 cfs
O .67 cfs
FUIJL

(c) 1991
* Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

open Channel Uniform flow

Worksheet Name: WEST RIDGE

CommenE : CULVERT DC- I QO / 24lr

Solve For Ful1 Flow Diameter

Given Input Data:
Slope
Manning's n...
Di scharge

Computed Results:
Full Flow Diamet,er. . . . .

Ful1 Flow Depth
VeJoc ity
Fl-ow Area
Critical Depth
Critical Slope
Percent Fu1l......
FuIl Capacity
QMAX @. 94D
Froude Number

Open Channel- Flow
Haestad Methods,

0.1000 ft/fL
0.020
1.37 cf s

0.53 f r
0.53 f r
5.13 fps
0.22 sf
0.52 fr
0.087e fLlfr

100.00 z
1.37 cf s
t .4'7 cf s
FULL

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) 1991* Waterbury,t cr. 05708



Circular Channel Analysis & Design
Solved with Mannj-ng's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT DC-8A (1-0/5)

Solve For FulI Flow Diameter

Given Input Data:
Slope
Manning' s n...
Discharge. . .

Computed Results:

0.1500 ftr/ftr
0.020
7 .30 cfs

FuIl Flow Diameter.... 0.91 ft
FUII Flow Depth. . . 0.91- ft

Velocity. . 11 . 11 fps
Flow Area 0 .55 sf
Critical Depth..., 0.91 ft
Critical Slope 0.1481 ft/ft,
Percent. Full...... roo.oo +
FulI Capacity ?.30 cfs
QMA)( @. 94D. . 7 . 85 cf s
Froude Number FULL

Open Channel Flow
Haest,ad Methods,

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) l-99L
* Waterbury, ct 05?08



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

WorKsheeI Name: WEST R]DGE

CommenE; CULVERT DC-8A (L0/24)

Solve For FulI Flow Diameter

Given InpuE Data:
Slope
Manning's n. . .

Discharge

Computed Results:
FUII Flow Diameter
Full Flow Depth

Velocity. .' Flow Area
Crit ical Dept.h
Critical Slope
Percent FulI......
FuI1 Capacity
QNIAX @. 94D
Froude Number. . .

Open Channel Flow
Haestad Methods,

o. Lsoo frlfr
0.020

23 .43 cfs

1,.42 fL
t .42 fr

14.87 fps
1.58 sf
1.41 f r,
0.14s5 ft/ft

1-00.00 z
23.43 cfs
25.2O cfs

FULL

Modu1e, Version 3 .43
Inc. * 37 Brookside Rd

(c) L99i-
* Waterbury, cr, 05?08



Circular Channel Analysis & Design
Solved with Manning's EquaEion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 9 ftO / 6\

Solve For FuI l Flow Diamet,er

Given Input Data:
Slope
Manning's n...
Discharge

Computed Resu1ts:
FuII Flow Diameter. . . . .

FuI1 Flow Depth
Velocity. .

Flow Area
Critical Depth
Critical Slope
Percent. Full......
FulI Capacity
Q[4A)( @. 94D. .

Froude Number

o.2so0 ft/ft
0.020
L.26 cfs

0 .44 f r
0 .44 f r,
8.47 fps
0 .1-5 sf
0 .43 f r
o . 2344 ft/ ft

l-00.00 z
t.25 cfs
l-.36 cf s
FULI,

Open Channel Flow
Haestad Methods,

Modu1e, Version 3 .43
fnc. * 37 Brookside Rd

(c) l-991
* WaEerbury, cr 06708



Circular Channel Analysis & Design
Solved wit,h Manning's Equation

Open Channel Uniform flow

Worksheet Narne: WEST RIDGE

Comment : CULVERT DC- 9 30 / 24 j

So1ve For Ful1 Flow Diameter

Given Input Data:
Slope
Manning's n...
Di scharge

Computed Results:
Flow DiameEer.
Flow Depth. . .

Velocity. .

FIow Area
Critical Depth
Crit,ical Sloper...
Percent Ful]......
Fu11 Capacity
Q},tru( @. 94D. .

Froude Number....

Open Channel Flow
Haestad Methods,

0.2s00 ft/ft
0.020
2.86 cfs

0. s9 f r
0.59 f r

10.39 fps
0.28 sf
0.59 f r
0.23s8 fE"/ftr

1-00.00 +
2.86 cfs
3 .08 cfs
FULL

Module, Version 3 .43 (c)
Inc . * 3'l Brooks ide Rd *

FuI I
FuI I

l-9 9r-
Waterburf r ct 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT DC-10 (r-0/5)

Solve For FuIl Flow Diameter

Given Input Data:
Slope
Manning's n. . .

Di scharge

Computed Results:
Full FLow Diameter
Ful-l Flow Depth

Vel-oc ity
Flow Area
Crit, ical Depth. . . .

Critical Slope
Percent, FulI......
Fu11 Capacity
QrqAX @. 94D. .

Froude Number

o.2soo ft/ftr
0.020
2.58 cfs

0 .57 f r
0 .57 f r

l-0 . L3 fps
0 .25 sf
0.57 f r
0.23s? ft/ft

100.00 +
2.58 cfs
2.78 cf s
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) l-991-
* Waterbury,t cr, 05708



Circul-ar ChanneJ Analysis & Design
Solved with Manning' s Equat j-on

open Channel IJni f orm f low

Worksheet Name: WEST RIDGE

Comment: CULVERT DC-10 119 /2a)

Solve For FuI1 Flow DiameEer

Given Input Data:
SIoPe
Manning's n. . .

Discharge
i

Computed Results:
FuIl Flow Diameter. . . . .

FuI1 Flow Depth

Open Channel Flow
Haestad Methods,

o.2soo f|-/fL
0.020
7.44 cfs

0.8s f r
0.85 fr

Velocity l-3.20 fps
FIow Area 0.56 sf
Critical D,epth 0.84 ft
Critical Sl-ope 0.23?3 ft/ft
Percent, Ful1...... 100.00 Z
Full Capacity '7.44 cfs
QMzu{ @. 94D. . I . 00 cf s
Froude Number FULL

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) l-991* waterbury, ct 06708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheeE Name: WEST RIDGE

Comment: CULVERT DC-10A (l-016)

Solve For Ful l- Flow Diameter

Given Input Data:
Slope
Manning's n...
Di scharge

.Computed Resultb:
Ful- l- Flow Diamet,er
Ful1 Flow Depth

Velocity
Flow Area
Critical Depth
Critical Slope
Percent FulI......
Ful1 Capacity
QMA)( @. 94D. .

Froude Number

Open Channel Flow
Haestad Methods,

0.2000 ft/ft
0.020
2 .58 cf s

0. s9 f r
0.59 f r.
9 .32 fps
0.28 sf
0. s9 f r
0.1851 ft/fx

l-00.00 z
2 .58 cf s
2.78 cfs
FULL

Mpdule, Version 3 .43
Inc. * 37 Brookside Rd

(c) 1991-
* Waterbury, ct 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Computed
' Ful- 1

t'ul_ I

Worksheet Name: WEST RIDGE

Comment: CULVERT DC-10A (LO/24)

Solve For Ful- I Flow Diameter

Given Input Data:
S lope
Manning's n.
Di scharge

Results:
Flow Diameter.....
Fl-ow Depth. . .

Velocity. .

FJow Area
Critical Depth....
Crit ical- Slope
Percent Full. . . . . .

FuI1 Capacity
QI\4AX @.94D. . .

Froude Number.....

Open Channel Flow
HaesLad Methods,

ModuLe,
Inc. * 37

o.2ooo ft,/ftr
0.020
-1 .44 cf s

0.88 fr
0.88 fr

t2.I4 fps
0.51- sf
0.88 fr
0.l-8'77 ft /fL

r-00.00 z
7.44 cfs
8.00 cf s
FULL

Version 3 .43
Brookside Rd

(c) 1991
* Waterhury, cr, 05708



Circular Channel Analysis & Design
Solved with Manning' s Equation

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 11 ( 10/6 )

Solve For FuII FJow Diameter

Given Input Data:
Slope
Manningl' s n. .

Dischafge

Computed Results:
FulI Flow DiameLer
FuII Flow Depth

Velocity. .

Flow Area
Crit ical Dept,h
Critical Slope
PercenE FuII,.....
FuIl Capacity
QMAJ( @. 94D. . .

Froude Number

Open Channel Flow
Haestad Methods,

o. os0o ft/ft
0.020
7.58 cf s

L.]-s fr
r.15 f r
7 .25 fps
1-.05 sf
1.07 f r
0.0432 fE/ft

L00.00 +
7 .58 cfs
8.15 cf s
FULL

Module, Version 3.43 (c) t-991
Inc . * 37 Brooks ide Rd * Wat,erbury, cr 05708



Circul-ar Channe I Analys is & Des ign
So1ved wit,h Manning' s Equat j-on

open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 11 119 /2a)

Solve For Fu11 Flow Diameter

Given Input Data:
SloPe
Manning's n...
Discharge

Computed Results:
FuIl Flow DiameLer
FulI Flow Depth

Velocity. .' Flow Area
CriLical Depth
CriEical Slope
Percent Full......
FulI Capacity
QFIru( @. 94D. .

Froude Number

Open Channel Flow
Haestad Methods,

0.0s00 f r/fr
0.020

24.05 cf s

1.78 fr,
t,78 f r
9 .58 fps
2.48 sf
L.58 f r
0.0433 f r/f r

t-00.00 +
24 .05 cf s
25.87 cfs

FULL

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) t-991
* Waterbury, ct 05708



Circular Channel Analysis & Design
Sol-ved with Manning' s EquaLion

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 12 ( 10/5 )

SoJve For FuIl Flow Diameter

Gj-ven Input Data:
Slope
Manning's n...
Di scharge

Computed Results:
FuIl Flow DiameEer
Full Flow Depth

Velocity
Fl-ow Area
CriEical Depth
Crit ical Slope
Percent FuII......
Full Capacity
QMru( @. 94D. .

Froude Number

Open Channel Flow
Haestad Met,hods,

Module, Version 3.43
Inc. * 37 Brookside Rd

0.1-0oo fr/fr,
0.020
4 .11 cf s

0.81 f r
0.81- f r
8.07 fps
0 .51 sf
0.79 f r
o. o88e ft /ft

1-00.00 z
4 .l-L cf s
4.42 cf s
FULL

(c) i-991-
* Waterbury, cr 05708



Circul-ar Channel Analysis & Design
Solved with Manning's EquaEion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Commenr : CULVERT DC- 12 (L0 /24)

Solve For FuIl Flow Diameter

Given InpuL Data:
Slope 0.1000 ft/ft
Manning's n... 0.020
Discharge 13.51 cfs

Computed Results:
FuIl FIow Diameter. .. L.26 ft
FuIl Flow Depth. . . 1.25 ft

Velocity 1-0.87 fps
Flow Area L.24 sf
Critical Depth t.24 ft
Crit,ical Slope 0.0900 ftlft
Percent, Fu1l...... 100.00 +
Full Capacity L3.5l- cf s
QIvIAX @. 94D. . 14 . 53 cf s
Froude Number FULL

Open Channel Flow Module , Vers ion 3 . 4 3 (c ) 19 91-
Haest,ad Methods, Inc. * 37 Brookside Rd * Wat,erbury, CL 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform fl-ow

Worksheet Name: WEST RIDGE

Comment r CULVERT DC- 13 ( 10/6 )

Solve For Ful1 Flow Diameter

Given Input Data:
Slope
Manning' s n. .

Discharge

Computed Results:
FuII Flow Diameter
Full Flow Depth

Veloc ity
Flow Area
Critical Depth
Critical Slope
Percent FuIl......
FuII Capacity
QI4AX @. 94D. .

Froude Number

Open Channel Flow Module,
Haestad Methods, Inc. * 37

0.0500
0.020

ft/fL

7 .86 cfs

r.r7 f r
t.t7 fr
7 .32 fps
1.07 sf
r-.09 f r,
0.0432 ftr/fL

1-00.00 +
7 .86 cfs
8.45 cf s
FUI,L

Version 3 .43
Brookside Rd

(c) 1991* Waterbury, cr. 05708



Circular Channel Analysis & Design
So1ved with Manning' s Equation

Open Channel- Uniform f low

WorKsheet Name: WEST RIDGE

Comment : CULVERT DC- l-3 1ag / 2a)

Solve For FuI1 Flow Diameter

Given Input Dat,a:
Slope 0.0s00 ftlft
Manning's n... 0.020
Discharge 24 .66 cfs

Computed Results:
Fu11 Flow Diameter..... L.80 ft
Full Flow Depth 1.80 ft

velocity 9.'74 fps' Flow Area 2 .53 sf
Critical DepLh 1.70 ft

' Crit ical Slope 0 . 04 3 3 ft, / ft
PercenL FuII...... 100.00 Z

FuI1 Capacity 24.66 cfs
QMAX @. 94D. . 26 .53 cf s
Froude Number FULL

Open Channel FIow Module, Version 3.43 (c) l-991-
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 05708

Circular Channel- Analysis & Design
Solved with Manning's Equation

open Channel Uniform flow



Circular Channel Analysis & Design
So1ved with Manning's Equat.ion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT DC-2

Solve For FuII Flow Capacity

Given Input. Data r

Diameter 2.00 ft
Slope 0 . 02 00 frlfr
Manning's n... 0.020
Discharge 20.80 cfs

Computed Results:
FuII FIow Capacity 20. g0 cfs
FuIl Flow Depth 2 .00 fr

VelociEy 6 .52 fps
Flow Area 3 .14 sf
Critical Depth. . . . 1. G3 ft
Critical Slope 0.020L ftlfr
Percent Ful1...... 100.00 +
FulI Capacity 20.80 cfs
QI4AX @. 94D ZZ .37 cf s
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) l-9g1
Haestad Met.hods, Inc. * 37 Brookside Rd * waterbury, ct 0570g



Circular Channel Analysis & Design
Solved with Manning' s Equation

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

Comment: CULVERT DC-4A

Solve For Fu1I Flow Capacity

Given fnput Data:
Diameter.
Slope
Manning's n. . .

Discharge. . .

Computed Results:
FuI1 Flow Capacity
Full Flow Depth. . .

. Velocity
Flow Area
Critical Depth....
Critical Slope
Percent Fu1I......
FulI Capacity
QMAX @. 94D. . ,

Froude Number

Open Channel Flow
Haestad Methods,

1.50 fr
0.0600 ft /ft
0.020

L6 .72 cf s

]-6.72 cf s
1.50 fr
9 .46 fps
1.77 sf
t .44 fr
0.0s22 -ft,/ft

r00.00 z
]-6.'72 cfs
]-7.99 cfs

FULL

Module, Version 3.43 (c) 1991-
Inc . * 37 Brookside Rd * Wat,erbury, cr, 05708



Circular Channel Analysis & Design
Solved wiuh Manning' s Equation

Open Channel - Uniform flow

WorKshCCI" NAME I WEST RIDGE

Comment: CULVERT DC-5

Solve For Fu}l Flow Capacity

Given Input Data r

Diameter 1.50 ft
Slope 0.0200 fE/ft
Manning's n.. 0.020
Discharge 9.66 cfs

CompuLed Results:
FulI Fl-ow Capacity 9 .65 cf s
Fu1l Flow Depth 1 . 50 f t,

velocity 5.45 fps
Fl-ow Afea t.77 sf

. critical Depth r.20 ft
Critical Slope 0.0209 fE/ft
Percent FuII,..... L00.00 +
FulI Capacity 9.55 cfs
QMA)( @.94D.. 10.39 cfs
Froude Number FULL

Open Channel FIow Module, Version 3 .43 (c) L99L
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, CE 05708



Circul-ar Channel Analysis & Design
Solved with Manning's Equatj-on

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 5

Solve For Full Fl-ow Capaci ty

Given Input Data:
Diameter. .

SloPe
Manning's n. . .

Discharge

Computed Results:
FuII Flow Capacity
FulI Flow Depth...

Ve loc i ty
Flow Area
Critical Depth
Crit,ical Slope
Percent FuII......
FuIl CapaciLy
Qr4A){ @.94D..
Froude Number

Open Channel Flow
Haestad Methods,

1. s0 f r,
0.0200 ft/ft
0 . 02 0
9.55 cfs

9 .66 cfs
l-.50 f r
5.45 fps
L.'77 sf
1-.20 f r
0.020e ft/ft

100.00 +
9.55 cfs

10.39 cf s
FULL

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) t-99i-
* Waterbury, cr, 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheet, Name: WEST RIDGE

Comment: CUIJVERT DC-7

Solve For FuI1 Flow Capacity

Given Input Data:
Diameter. .

SIope
Manning's n. . .

Discharge

Computed Results:
Fu11 Flow Capacity
Full FLow Depth' Velocity

Flow Area
Critical Depth
Critical Slope
Percent Fu11......
FuIl Capacity
QMAX @.94D........
Froude Number

Open Channel Flow
Haestad Methods,

2 .00 fr
0. 02oo ft /ft
0.020

20.80 cf s

20.80 cf s
2.00 fr
6 .62 fps
3 .l-4 sf
l-.53 fr
0.0201 f.t /ftr

r-00.00 +
20.80 cfs
22.37 cf s

FULL

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) i-991-* Waterbury, cr, 05708



Circu1ar Channel Analysis & Design
Solved with Manning' s Equat ion

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

Comment: CULVERT DC-8

Solve For FuI1 FIow CapacitY

Given InpuE Data:
Diameter. .

Slope
Manning's n. . .

Di scharge

Computed Results:
FulI Flow Capacity
Full- Flow Depth

Velocity. .

Flow Area
Crit ical Dept,h
Critical Slope
Percent Fu1I......
FUII Capacity
QI4AJ( @.94D..
Froude Number

1.50 f r
0. r-000 f r/fr
0.020

2L.59 cf s

21.59 cfs
1.50 f r

L2.22 fps
I.77 sf
1,48 f r
0.0904 ft/ftr

100.00 ,o

2l-.59 cf s
23 .23 cfs

FULL

Open Channel Flow
Flaesf ad MeE,hods,

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) l-991-
* WaLerbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

t{orksheet Name : WEST RIDGE

Comment: CULVERT DC-9

Solve For Fu1I Flow Capacity

Given Input Data:
Diameter. .

Slope
Manning's n...

- Discharge. . .

Computed Results:
Ful1 Flow Capacity
FuI1 Flow Depth' Velocity

Flow Area
Critical Depth
Critical Slope
Percent FuII......
FuIl Capacity
elvlA){ @. 94D. .

Froude Number

Open Channel Flow Module,
HaesLad Methods, Inc. * 37

1.50 f r
0.2s00 ft/ft
0 .020

34. L4 cfs

34.14 cfs
1.50 f r

t9 .32 f ps
1.77 sf
1.50 f r
o.23es 'fE /ftr

100.00 +
34 .14 cfs
35.72 cfs

FULL

Version 3.43 (c) 1991
Brookside Rd * Waterbury, cr 05708



Circul-ar Channel Analysis & Design
Solved with lvlanning's Equation

open Channel Uniform flow

WorKsheeL Narne : WEST RIDGE

Comment : CULVERT DC- l-0

So1ve For FulI Flor,,r Capacity

Given Input Data I

Diameter. .

Slope
Manning's n...
Discharge

Computed Results:
FulI Flow Capacity
Fu1l Flow Dept,h. . .

Velocity
Flow Area
Critical Depth
Critical Slope
Percent Full......
Fu11 Capacity
QD'IA)( @. 94D. .

Froude Number.....

Open Channel Flow
Flaestad Methods,

1.50 f r
Q.2soo ft/fL
0.020

34..1"4 cf s

34 .l-4 cf s
l-. s0 fL

1-9.32 fps
L.77 sf
1-.s0 fr
a.23es ft /ftr

l-00.00 t
34.l-4 cf s
35.72 cf s

FULL

Module, Version 3.43 (c) l-991
f nc . * 37 Brooks ide Rd * Wat,erbury, cr 06708



Circular Channe1 Analysis & Des ign
Solved with Manning's Equation

Open Channel - Uni f orm f l-ow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 104

Solve For Fulf Flow CapacitY

Given Input Data:
Diameter
Slope
Manning's n. . .

Di s charge

Computed Resuf t, s :

Full FIow Capacity
Ful1 Flow Depth

. VelociLy
Flow Area
Critical Depth
Critical Slope
Percent FulI......
Ful1 Capacity
QMAX @. 94D. .

Froude Number. ...

1.50 fr
Q.20o0 ft /ft
0.020

30.53 cfs

30.53 cf s
1.50 fr

t7 .28 fps
L.77 sf
t .49 f r
0.1-895 ft,/ft

100.00 z
30.53 cf s
32.85 cfs

FULL

Open Channel Flow
Haestad Methods,

ModuLe, Version 3 .43
Inc. * 37 Brookside Rd

(c) 1991
* WaEerburfr cr 05708



Circular Channel Analysis & Design
Solved wit.h Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 11-

SoJve For FuIl FIow Capacity ,

Given Input Data:
Diameter
Slope
Manning's n. . .

Discharge

Computed Results:
FuI1 Flow Capacity
FuIl Flow Depth

Velocity. .

Flow Area
Critical Depth
Critical Slope
Percent Full......
FulI CapaciLy
QMru( @. 94D. . .

Froude Number

Open Channel Flow
Haestad Methods,

2 .00 fr
o. os00 ft /ftr
0.020

32.88 cfs

32.88 cf s
2 .00 f r

l-0.47 fps
3 .14 sf
1.90 f L
0.0433 ft,/ftr

100.00 +
32.88 cfs
35.37 cfs

FULL

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) 1991.* Waterbury, cr 06708



Circular Channel Analysis & De$ign
Solved with Manningrs Equat'ion

Open Channel Uniform flow

$lorksheet, Name: WEST RIDGE

Cormrent : CUITVERT DC- 12

Solve For FuIl Flow CaPacitY

Given Input Data:
Diamet,er.. e . r.
Slope., i +.. r l
Manningts n- ' -. - r -

Discharge , .., .

CompuLed Results:
Full Flow CaPaciEY'. . - -

Full Flow DePth,,, . ... -

Velocity. .. r. r... .

Flott Arga...., , ...
Critical DePth+...
CriEical SloPer, . .

Percent FuII.... -.
Full CaPacity'.. r r

QIvlAX @. 94D. ,

Froude Number-.--'

1-.50 f L
0 .1000 fr/fr
0.020

2L.59 cf s

2l-.59 cf s
1. s0 fE

t2.22 fps
L.77 sf
1 .48 f t
0 .0904 frlfr

100.00 +
2L.59 cf s
23.23 cf s

FULL

Open Channel Flow
Haestad Methods,

Module, Version
Inc. * 37 Brook

I
3.43 (c) 1991



Circular Channel Analysis & Design
Solved wit.h Manning's Equat j-on

Open ChanneL - Uniform flow

WorksheeE Name: WEST RIDGE

Comment : CULVERT DC - l- 3

Solve For Ful I Fl-ow Capac ity

Given Input. Data:
Diameter
Slope
Manning's n...
Discharge

Computed Results:
Ful1 Flow Capacity
FulI Flor^r Depth. . .

Ve1oc ity . .

Flow Area
Crit ical Dept,h
Critical Slope
Percent Full......
FulI Capacity
QD4AX @. 94D. . .

Froude Number

Open Channel FIow
Haestad Methods,

2.00 fr
o. oso0 frlfr
0.020

32 .88 cf s

32 .88 cf s
2.00 f r

I0 .47 fps
3 .14 sf
i-.90 f E

0.0433 f r/f r,
r00.00 +
32.88 cf s
35.37 cfs

FULL

Modu1e, Version 3 .43
fnc. * 37 Brookside Rd

(c) 1-991-
* Waterbury, ct 06708
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RESTORBD CIIANNELS

APPENDIX 7.4



Titte of run: RC-DD ( 10/6 )

Solving for ....=
^--r'froeciezroci
Irlow depth (ft) ....1
Upirst Side slope ...E

Second Side sloPe ......E
Bottom width (ft) .... --E
Slope of diversion .....8
Manningtts n... .----=
cFS '.. -3
cross sect'ion area (sqf t) ' '=
Hydrualic radius ...3
fps ... -2
Froude number ......8

Depth Normal-

0.02
2.0
2.0

4.00
0,2450
0.035

0.15
0.09
0.02
r-.55
r .97



Title of run: RC-DD (1oo/5)
Solving for ..--=^--Iceoezroo

lFlow depth (fL) ....r
- First siae slope . ' . =

Second Side sloPe ......=
Bottom width (fL) ......E
Slope of diversion ....-E
Manning"s n... .....E
CFS ....3
Cross section area (sqft) . .=
Hydrualic radius ---=
fps ....I
Froude number ......5

Depth Normal

0.07
2.0
2.0

4.00
0.2450
0.035
0.92
0 .2'7
0.05
3.36
2.35



Title of run : RC- FF ( 10 /5 )

Solving for ....= DePth Normal
pede z iod
Fl-ow depth (ft) ....r 0.02
First Side slope ...= 2.0
Second Side slope .,....r 2.0
Bottom width (ft) ......E 4.00
Slope of diversion .....3 0.2440
Manning"s n... .....E 0.035
CFS ....E 0.15
Cross secEion area (sqft) . . = 0.09
Hydrualic radj.us ...E 0.02
fps ....8 1.70
Froude number... ...3 l-.98



TitIe of run: RC-FF (l-00/6)
Solving for ....E Depth Normal

edez iod
Iow depth (ft) ....E

First. Side sloPe . . .3
Second Side slope ......=
Bot.tom width (ftr) --....E
Slope of diversion .....E
Manning"s n.. .....I
CFS ....i
Cross section area (sqft) . .=
Hydrualic radius ,r.=
fncJ..YD

Froude number ......8

0.07
2.0
2.0

4.00
0.2440
0.035
0.95
0.28
0.05
3.40
2.35



TitIe of run: RC-GG (1-0/6)
Solving for ..-.r

ede z iod
Iow depth (ft) .-..3

First Side sloPe '.-E
Second Side sloPe ......3
Bottorn width (ft) ......E
Slope of diversion .....3
Manning"s n... *. - -.3
CFS . " 'E
Cross section area (sqfL) . .=
Hydrualic radius --.=
fps ' "'I
Froude number ....-.s

Depth Norrnal

0 .33
2.0
2.0

12.00
0.0540

0.035
2t-.08

4 .24
0.31-
4.98
1-.55



TitIe of run: RC-GG (100/5)
Solving for ...-E

,*-- a .C.peoezr-od

-'-'t 

--- l--!u /Er\

-Flow 

depth (f t )--
First Side sloPe . . .3
Second Side sloPe .-...-E
Bottom width (ft) .- --..3
Slope of diversion .....1
Manning"s n.'' .....1
CFS ....E
Cross secEion area (sqft) . .=
Hydrual-ic radius -..8
fps ....3
Froude number ...--.3

Depth Normal

0.58
2.0
2.O

12.00
0.0540
0.035
69.98

9.09
0.50
7 .70
1. ?5

I



Tit le of run : RC-JJ ( 1 0 /G )

Solving for ....E
^GanedeziodtlFlow depth (ft) ....=

--- 
Pirst Side slope . . . =
Second Side slope ......E
Bot,tom width (ft) ......=
Slope of diversion .....=
Manning"s n... .....I
cFS ....=
Cross section area (sqft) . .=
Hydrualic radius ...=
fps ....=
Froude number ...,..E

Dept,h Normal

0.05
2.0
2.O

4.00
0.2450
0.035
0.50
0.19
0.04
2 .55
2 .22



Title of run: RC-JJ (100/5)
Solving for ....i

lo*dezioa
Ulow depth (ft) ....i

First Side sloPe .*.E
Second Side sloPe ......i
Bottom width (ft) ......i
Slope of diversion .....i
Manning"s n... .....*
CFS ....E
Cross section area (sqft) . .=
Hydrualic radius ...i
fps ....3
Froude number ......E

Depth Normal

0.11
2.0
2.0

4 .00
0.2450
0.035
2.t6
0 .45
0.10
4 .65
2.55



TiEIe of run; RC-KK (L0/6)
Solving for ....=

lapedeziod
Tlow depEh (ft) ....EUPlrst siae slope . . .E

Second Side slope ......3
Bottom width (ft) ......E
Slope of diversion .....E
Manningl"g n."" .....E
CFS ....E
Cross section area (sqfL) . .=
Hydrualic radius ...!
Fne,II/D

Froude number ......i

Depth NormaJ

0.20
2.0
2.4

12.00
0.1-000
0.035
11.13

2 .48
0. r_9
4 .49
1.80



TitIe of run: RC-KK (l-00/5)
Solving for ....=

edez iod
low depth (ft) ."..i

First. Side sloPe ...i
Second Side sloPe ......3
Bottom width (ft) ..'..-3
Slope of diversion .....E
Manning"s n... .....i
cFS ....3
Cross section area (sqft) . .=
Hydrualic radj-us '..3
fps ....E
Froude number ......E

Depth Normal

0.40
2.0
2.0

i-2 . 00
0.1000

0.035
3s.55
5.t2
0.37
6 .96
2.0L



Tit1e of run: RC-MM ( 10 /5 )

Solving for ....= Dept.h lformaI
ede z iod
l-ow depth (ft) ....3

First Side slope ...=
Second Side sloPe ......E
Bottom width (ft) ......8
Slope of diversion .....E
Manning"s n... .,...E
CFS ....E
Cross section area (sqft) . .=
Hydrualic radius ...=
fps ....E
Froude number ......E

0.01
2.0
2.0

4.00
0.40?0
0.035
0.07
0.0s
0.01
1.43
2 .29

t



TitIe of run: RC-MM ( 100 /5 )

, Solving for ....= DePth Normal
*otdezioa
flow depth (ft) ....3 o.o4

.t-"

-First Side slope ...E 2.0
Second Side slope ......E 2.0
Bottom widt,h (ft,) ......= 4.00
Slope of diversion .....3 0.4070
Manning"s n... .....E 0.035
CFS ....E 0.52
Cross section area (sqft)
Hydrualic radius
f rncr!-Yv

Froude number.

0
0
3

2

T7
04
l-5
79



Tit l-e of run : RC- PP (r0 / 6)
Solving for ....E

^froedeziod
flow depth (ft) . ...E

--j 

---L {ti a{n a I n*a

-First 
Side slope

Second Side sloPe ..,...E
Bottom width (ft) . *....*
Slope of diversion .....E
Manning"s n... .....E
CFS ....E
Cross section area (sqf t) . . =
Hydrualic radj-us ...E
fps ....E
Froude number ......E

Depth Normal

0.02
2.0
2.O

4 .00
0.4050
0.035

0.11
0.06
0.02
1.71-
2 .39



Title of run: RC-PP (100/5)
Solving for ....8

.La'fraoeoezrooET

-Flow 
depth (ft) ..,.Evpirst siae slope ...E

Second Side slope ......E
Bottom width (ft) ......E
Slope of diversion .....E
Manningtts n.,. .....E
cFs ....5
Cross section area (sqft) . .=
Hydrualic radius ...E
fps ...,3
Froude number ......E

Depth Normal

0.05
2.0
2.Q

4.00
0.4050
0.03s
0.59
0.20
0.0s
3 .51
2.85



TltIe of run: RC-0Q ( 10/6 )

Solving for ....E
--.!.1}peoezroci
[low depth (ft) ... .3

-First siae slope ...=
Second Side slope ......=
Bottom width (ft) ......E
Slope of diversion .....8
Manning"s n... .....i
flEaqvav

Cross sect,ion area (sqft) ..=
Hydrualic radius ...=
fps ....*
Froude number ......=

Depth Normal

0.45
2.Q
2.4

l_2 . 0 0
0.0530
0.035
35,88
5.95
0 .42
5.03
1.53



TitIe of run: RC-Q0 ( 100/6 )

Solvinq for ....E,tLpedezlod

-Iow 

depth (ft) .,*.8

-Firstr 
Side slope ...=

Second Side sloPe ......=
BotEom width (ft) ......=
Slope of diversion .'...E
Manning"s n... .....=
CFS ....E
Cross section area (sqft) . .=
Hydrualic radius ...=
F*^L llb
Froude number. ...I

Depth NormaJ

0 ,92
2.O
2.0

12.00
0.0530
0.035

1-16 .35
t2.74
0.79
9.13
1.81

t


