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Introduction

The Sedimentation and Drainage Control Plan for the Crandall Canyon Mine hns been

designed according to the State of Utah R645- Coal Mining krles, November 1, 1996.

All design criteria and construction will be certiftcd by a Utah Registered Professional

Engineer.

This plan has been divided into the following three sections:

1) Design of Drainage Control Structures for the Proposed Construction

2) Design of Sediment Control Stntctures

3) Design of Drainage Control Structures for Rechmation

The general surface water control phn for this project will consist of tlu following

(b)

The proposedpad upansion will necessitate modiftcations of a nurnber of aisting

hydrologic stnrctures on the site. In an effort to clarify tlrc new plan, the entire

sedimcntation and drainage control plan lns been re-qaluated for thc site and

presented in this Appendk

The general phn for the pad upansion is to divert undisturbed drainage from Crandall

Canyon above the rninesite througlt a 6' diameter CMP culvert beneath the *pansian

area and. disclwrye below the disurbed area. As a reruh of the *pansion, acisting

cutverts C-2, C-8, C-10 and Ditch DD-g will be remaryd. 2 nav ditclus (DD-12 &

DD-13) and 3 new culverts (Main Canyon, C-11 and. C-11A) will be added to provide

for drainage control for the upanded facility. The uisting sediment pond will also be

acpanded to contain additional runofffrom the *pansion area. All other *isting

drainage controls wiU remain unclnnged. All minesite drainage controls are shown on

(a)

INCORPORATF'D
APR 0 ? ?003
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(c) The main canyon culvert is sized to pafely pass the runoff from a 100 year - 6

hour precipitation event. All other undisturbed diversions, disturbed ditches

and culverts are sized to safely convey runoff from a 10 year - 24 hour

precipitation event. The sedintetnt pond is sized. to contain runoff from a 10

year - 24 hour precipitation event, as required.

,N$CORPOIIiA'JIE]D)
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Freouency - Ir,ration

70 year-6 hour

70 year-24 hour

25 year-6 hour

100 year-6 hour

100 year-24 hour

07/97

2.1

Design Parameters:

Precipitation

The precipitation-frequency values for the area were taken from the existing

plan which lists Miller, et.al. (1973) as the sources.

Precipitation

1.55 '

2.50',

1.90'

2.40'

3.70',

x{ C O RP O' lil'A'I" lE lt)
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2.2 Flow

Peak tlows, flow depths, areas and velocities were calculated using the

computer program "Office of Surfoce Mining Watershed Model", Stonn

Version 6 2t by Gary E. Mclntosh. Alt Jlow is based on the SCS - TR55

Method for Type II stonns.

Time of concentration of stonn events was calculated for each drainage area

asing the following formula:

tt = L!:ts-+-L)o'1

1900 Yo's

where: = Tfune of Concentration (hrs.)

Lag Time (hrs.) = 0.6 tc

Hydraulic Length of Watershed fft.)

Average Land Slope (Vo)

1000 -10

CN

: i r f  rAlD TD,f 
"t ' .  11 ;-1n1p111:'\j\yVlf\If'lt*rll r.,$, n HIL)

EFFECTIVE;

tc

t L=

L=

Y:

S=

JUL 3 0 199i fB,
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2.3 Velocity

Flow velocities for each ditch structure were calculated using the Storm

computer program with Manning's Formula:

V = 1.49 Pu3 5It3

n

where:

R

s
n

v

=

: Velocity (fps)

Hydraulic Radius (ft.)

Slope fft. per ft.)

Manning's n; Table 3.1, p. 159,

"Applied Hydrologlt and Sedimentology for Disturbed Areas", Barfield,

Wamer & Haan, 1983,

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

Structure Manning's n

Culverts (cmp)

Unlined Disturbed Area Ditches

2.4 l\rainage Areas

0.020

0.035

All drainage areas were planirnetered directly frorn Plate 7-5, Drainage Map,

and Plate 7-SC, Watershed Boundaries.

Slopes, Lengths ,,f'l CO) jP,rlP)C,il, .;i, 
' li'iEii ,

EFFECTIVI]:

6 { l r tu  [ ) r r  rsro i r  { ) l l_ .  ( la : , ;  , \nn ! \ , ! rsr r r r ,

_-F]kffir i,m16_B@'

I.----*- *Jona
Ir  i - l  l P
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5, Drainage Map, and Plate 7-5C, Watershed Boundaries.

2.6 Runotf

Runoff was calculated using the SCS Formula for Type II Storms; using the

Storm Version 6.21 computer program:

Q-Q-0 .2$ 'z

P+0.85

where: : Runoff Cume Number

Runoff in inches

Precipitation in inches

r000 - 10

CN

2.7 Runoff Cume Numbers

Two cume nannbers were utilized for the undisturbed areas. Average curve

numbers for the north facing and south facing slopes were determined front

curves presented in Figure 7-3 (Chapter 7), using measured cover densities as

reported in Chapter 3 and the northern half of lease area SL 062648,

assuming a hydrologic soil group of C. Cume numbers of 60 and 69 were

obtained for the north facing and south facing undisturbed areas, respectively,

using Chart A for Oak-Aspen and ground cover densities of 45 and 26 for

north facing and south facing areas, respectively. The above referenced

Figure 7-3 (chapter 7) is included in this Appendix as-Figuw_2,* -, .
,  , ' i ' ^ ' r , i '  ,  

- i - ,  - ; '  
'  i  

'

. - ' . , 1 ' \ : . . . ,  
' r i r . ,  

_ i  i

CN

a=
P:

S=

Runoff cume numbers for reclaimed, disturbed and
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numbers previously approved in the M.R,P. A consemative number of 75 was

used for reclaimed areas within the disturbed boundary. Cume numbers of 90

and 95

were used for all disturbed areas and paved areas, respectively. See Plates 7-

5 and 7-5C for referenced areas.

The following is a summary of runoff curve numbers used in these calculations:

Watershed Runoff CN

Undisturbed (North Facing):

Undisturbed (South Facing):

Reclaimed:

Disturbed:

Paved:

60

69

75

90

95

8
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2.8 Culven Sizing

Minimum culvert sizing is based on the following Manning's Equation; using the

Haestad Methods, Flowmaster I, Version 3.42 computer Program:

2/6  Qn

{s
D= ( 1o.ss

where: D Required Diameter (feet )
= QP = Peak Discharge (cfs)

= Roughness Factor (0.020 for cmp)

= Slope (ft. Perft.)

2.9

Using the above formaln, minimum required culvert sizes were calcuhted for

each applicable area. Culverts were then selected above the required minimurn,

and these sizes were chectred for adequaq against the Culvert Nomograph

incladed as Figure I of this report.

Culverts

As indicated in Section 1, the proposed pad upansion will necessitate

modifications of a number of acisting hydrologic structures on the site, including

culverts. As a resah of the acpansion, acisting culverts C'2, C-8 and C-10 will be

removed. Two new culverts (Main Canyon, C'11) were ad.ded to provide

drainage control for the upanded facility during plnse I of the su(ace

apansion. One more (C-IA) witt be added during the plnse II south portal

construction. All otlpr aisting culverts on the site will remain unchanged.

a
n

s

Culverts lnve been sized according to the calculations previousty d^::*r4€N

ane surnmarized on the following tables. The culvertsarl$O0B$ frfrW\3,-

Drainage Map. inn'). 
r.\ I T:3

' r r \ J  
q a  ' r \ i  

r "  
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All undisturbed diversions are labeled with a IID number (i.e. aD-I). Two of

these diversions are culverts @D-I and UD-3), and are clearly marked on

PlNe 7-5. Contributing walersheds for undisturbed diversions are labeled with

a WSUD number, (i.e. WSUDI) as shown on Plates 7-5 and 7-SC. AA

undisturbed diversion culverts witl be fitted with trash rac:ks to minimize

plugging by rocks or other debris.

The proposed Main Canyon culvert is sized to carry runoff from. a 100 year - 6

hour precipitation event for the Crandall Canyon area above the minesite. A

6' diameter C.M.P. culvert is proposed to carry the Crandall Canyon runoff

beneath the expanded pad area and discharge below the minesite.

Calculations in Table 10 show the proposed 6' diameter culvert to be more

than adequate to carry the expected peak flow. The culvert will be equipped

with an inlet headwall and trash rack and a properly sized outlet apron and

energy dissipator for erosion protection. Runoff characteristics, flow and

calveft design are presented in this Appendix.

The remaining undisturbed culverts on the site (UD-I and IIIL3) are existing,

These calverts are adequate for a 10 year - 24 hour precipitation event, as

shown on Table 10 of this Appendix.

culverts carrying disturbed drainage are designed with a c number (i.e. C-1).

contributing watersheds for disturbed area culverts (and ditches) are

designated with a WSDD namber (i.e. WSDD-I) shown on Plate 7-5. All

disturbed area drainage culverts have been designed to ca_ 
:!t:.:::f{!ro* t

70 year - 24 hour precipitation event. Att catcuhtrti+eqg|,p€,fjf:71i,ILrffif)
included in this Appendix. EFFECTIV|: 

'\ '! ,'-rr

JUL Boleei 
?rU

; 'raH I)rvrslox {)l i_, (r.rs .\Nt) MrNlNc
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Existing culverts C-2, C-8 and C-10 will be removed during the pad extension,

and therefore are not included in this Appendix, These culverts are shown on

Plale 7-5C, dated 03/21/91.

All culverts will be inspected regularly, and cleaned as necessary to provide for

passage of design flows, Inlets and outlets shall also be maintained to prevent

plugging, undue restriction of water flow and erosion, Calvert outlets will be

rip-rapped where necessary to protect from erosion.

One culvert, UD-I, is considered a permanent diversion, and will remain in

place after reclamation. This culvert is sized to carry runoff in-excess of a 100

year - 6 hour stonn. Justification for leaving it in place is provided in the

Reclamation Hydrologlt Section 4.1, of thh Appendix.

All other culverts are considered temporary, and will be removed upon final

reclamation, with the exception of the lower 300' of the Main Canyon Culvert.

This portion of the culvert will be left in place until the sedirnent pond is

rernoved during Phase II Reclamation. The remaining portion of the culvert

will be removed at that titne.

JUL 301Q0: '  
" :q lB

Uren Dt t ,s r r r i r  { ) i l  ( ;A : ;1 \N j - )  Mr l r r r , r . ,
'tuqlbeFtry"fr.qe
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2.10 lritches

The proposed, pad expansion will necessitate modifi.cations to hydrologic

structures, including ditches. As a result of the expansion, existing ditch DD

9 will be eliminated. Two new ditches (DD"12 and DD-13) will be added to

provi.de drainage control for the expanded facility. All other existing ditches

on the site will remain unchanged.

Undisturbed diversions are designated with a UD narnber (i.e. UD2). There is

only one undisturbed diversion ditch - QI>2). This ditch is existing.

Contributing walersheds for the undisturbed diversion are labelled with a

WSaD number (i.e. WSUD2), and are shown on Plate 7-SC.

Disturbed diversions (ditches) are designated with a DD number (i.e. DD-I).

Contributing walersheds for disturbed diversions are labelled with a WSDD

number (i.e. WSDD-I) as shown on Plates 7-S and 7-SC. All disturbed

diversions carry runoff which ultilnately goes to the sediment pond.

All ditches are designed to carry the expected runoff from respective

walersheds from a l0 year - 6 hour precipitation event, with a minimum

freeboard of 0.3'. Ilitches were assurned to be unlined with a Manning's No.

of 0.035. All ditches have been consematively evaluated for size using the

computer prograrn "Office of Surface Mining Watershed Model," Storm,

Version 6.21, by Gary E. IWlntosh, to calculate peak flows, which were then

routedinto triangular shaped channels with 1:1 side slopes. This evaluation

shows conditions which are not uncommon at minesitqond,-ytlti.clt-lglld to

maximize reqaired flow depths. Atl ditches orc ar$@0&lp&)frrtrTffilD)
side slopes to attow for maintenance by road grading 

W
Actual side slopes moy vary in the field; however, as llnggpt|,#i&7h*:h,

I *ffiB
t2 .Iras Dlvrslorv Oru., (]as Anru Mwruc f

.Eqh;;*;;;*;;;*;_;**_* 
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required depth and cross-sectional area to carry the flow with required

freeboard, the ditch is adequate,

Ditches with flow velocities of 5 fps or greater will be lined with properly sized

rip-rap or other controls to protect from erosion.

q

All ditch slopes and lengths were taken frotn Plate 7-5, "Drainage Map".

A typical ditch section, as well as a sumtnary of flow depths and sizes is

provi.ded in Figure 3 of this Appendix.

All ditches wilt be inspected regularly, constructed and maintained to the

minimum dimensions to provide adequate capacity for the design flow. All

ditches are ternporary and will be removed during final reclamation.

Note: Ditches are adequate to carry runoff from the 10 year - 24 hour precipitation

event.

,,r'si Q Qifr PO ]fi,A',' il'lEil,
EFFECTIVE:

Fffi'
Li raH i)lvrsrcin Oll, Ges Axr; MlxrNc;
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The proposed main canyon cillvert will be placed to closely approximate the existing

stream alignrnent. In an effort tu protect the natural channel, the area will be

covered with a filter fabric (geotextile material). An underdrain will then be installed

on the fabric, consisting of an 18" perforated drain pipe sunounded by a bed of clean

2' drain drainrock. The anderdrain will be covered by a second layer of fabric which

in turn will be covered with a layer of rnarker material used to facilitate visibility

during final reclamation. A layer of bedding material will then be placed over the

marker malerial. The proposed 72' cmp culvert will then be installed on the bedding

material and backfilled and compacted throughout the length of the mine site -

approximately 1500'.

The culvefi has been sized to safely carry the runoff from a 100 year - 6 hour

precipitation event for all of Crandall Canyon above the minesite. The 100 year - 6

hour flow has been calculaed at 222.79 cfs, as shown on Table 3. This flow can be

carried by a 3.75' minimum diarneter culvert, as calculated by the Manning's

Equation and shown in Table 10; therefore, the proposed 6' diameter culvert is rnore

than adequate.

There have been some questions raised as to previous rnain canyon flow calculations

which showed the expected runoff from the 100 year - 6 hour storm to be as high as

43t cft. It appears this namber was generated by using a cornputer progran, called
nPea,k', using slightly different parameters than those used in this repoft.

The runoff numbers in this Appendix were calculated using the *Office of Surface

Mining Watershed Model', Storm Version 6.21, by Gdry^Eiflfittsh.*Atl flows were

based on thescs-zRss Methodfor rype rr stormslJfi'pffi&/ *i,#[)Wua
to the operators by the Division, and results have beenwd by thb

t lu l)rvtsroN Olr-, Ges ANr.i Mlunc

' ' . .Gryffi@:..:*! 
r:a6-

agenaes.
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In an efJbm tu make the runolf values mt re conservative, yet realisticrfor design

purposes, some parometers, such as concentration fimc and SCS Upland Cume

numbers were placed on the conservative side in the program. Based on these

numbers, a very conservativeflow of 222.79 cfs was obtained It should be noted that

this flow agrees closely with a previous calculation using the equation of Thomas and

Lindskov (1983), which estimates the 100 year - 6 hourflowfor the main canyon at

272 cfs.

Summary: It is obvious that theJinal number on the main channelflow is entirely

dependent upon which computer program or mcthod is used Since the OSM Storm

program hos been used throughoat calculationsfor this plan, and since it is a widely

accepted method, the more consemative Jigure of 222.79 cls has been used in design

calculations for this plan.

2.12 Main Canyon Culvert Inlet Structure

The culvert inlet will be protected by an inlet section and trash rack, along with a rip-

rapped headwall An additional trash rack will be installed upstream of the inlet at a

Iocation convenientfor maintenance and cleanout, as shown on Figure 10. Based on

the Culvert Nomograph, Figure 1, the expectedtlow will enter the culvert at slightly

over I diameter of head; therefore, odditional headwall protection will be providedfor

a minimum of 5' above and around the inlet structure. Headwall protection will be of

78n Ds7 rtp-rap, as shown on Figare 10.

A sry,qll side drainage Chtert Crandall Creekjust west of'thc bypass eulvert ihleL ̂ ,the

dtainagC'ealcdations tooft:into tbiiiddration'th,e:rihoffftamthis side canyonr'the

bypass'.culvgtt:an.Q inlet ripi,rq arc adequateg,sized,ta,:hgndle"di_g-ilt*gg.fr_om this W

CoWntu,,,,Th,i,,,.ripraphiusbiei,eended'up

5-3) in order to protect the culvert inlet

i ) l t \  , '' 
lT t(-t

[.i"rrrl IJrvi:;ro,r Orl, Cas Avu Mtnnc

Appendix 7-4 l 5
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2.13 Main Canyon Culvert - Outlet Structure

07/97

The outlet of the 6' diameter main canyon culvefi has been designed to flow into a

rip-rap apron to protect against scouring and for energy 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. Runoff from the 100 year - 6 hour precipitation

event in the canyon above the rninesite has been calculated at 222.79 cfs.

The rip-rap apron design is based on Figure 7-26, Design of Outlet Protection -

Maximum Tailwater Condition, "Applied Hydrologt and Sedimentology for Disturbed

AFeas", Barfield, Watner and Haan, 1983. Based on the figure, the apron should be

a minimurn of 22' in length, widening from 6' to 15', with a OVo slope. The proposed

length has been increased to 30', with an 78' width, to ensare adequate time for

velocity reduction. The slope is kept at 0Vo. Np-rap size is consematively placed at

30" Ds,. Rip-rap will be placed to a depth of 1.5 Dro and will be ernbedded in a 72"

layer of 2" drain rock fiher. Rip-rap will also be placed on 7:7 side slopes to the

height of the culvert (6') at the culvert outlet tapering to 3' at the outlet of the apron.

This rip rap apron has been sized and designed to adequately dissipate energy from

flow velocities of a 700 year, 24 hour precipitation event and resist dislodgement.

The drain rock filter beil will also seme to secure the rip rap boulders firmly in place,

to add an additional element of stability, and prevent scouring underneath the boalder

bed.

The nalural channel below the proposed outlet has been measured from field suryeys

to have a bottorn width of approximately 17' at the proposed apron outlet, with side

slopes approximately 1:1. When the flow is routed from the culvert across the apron

to the naturat channet, the vetocity is reducedfrffiflsffi?@R iHPPffiIgVatt

Ftow Vetocity Catcutations in Section 4.6. Based *\"rft( grffiggft\r#nts, the

$ ""- {a1B t
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natural channel flow velocity would be approximately 11.02 fps at this location with

the same flow of 222.79 cfs. Therefore, the velocity of the stream Jlow exiting the

rip rap apron will be less than the velocity in the naturally existing streant bed, at that

location, under similar conditions.

-compffi\HrE
. EFFECTIVE;
l--fu*|----a
I rur B o leez frlg,J
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CRANDALL CAT,IYON MINE
SEDIMENTATION AND DRAINAGE

Watershed Type

CONTROL PIAN

TABLE 1
WATERSHED SUMMARY

CN Acres Drains To

10198

Final

Crandall
WSAD.l

WSUD-2
WSUD.3
WSDD-1

WSDD.I
WSDD.2
WSDD.3
WSDD.3
WSDD.3
WSDD.3
WSDD.4
WSDD.4
WSDD.5
WSDD.5
WSDD.5

WSDD.7

WSDD.7
WSDD.8
WSDD.8
WSDD.E
WSDD.8
WSDD.IO
tvsDD-10
WSDD.lO

WSDD.lO
WSDD.Il
WSDD.Il
WSDD.lI
WSDD.I2

WSDD.12
WSDD.13
WSDD.13
WSDD.13
WSDD.14
WSDD.14
WSDD.14
WSDD.15

Und.isturbed

Undishtrbed

Undisturbed

Undisturbed

Undisturbed

Reclaimed

Reclaimed

Undishtrbed

Reclaimed

Distttrbed

Paved

Paved Road

Disturbed

Undisturbed

Reclaimed

Paved Road

Undisturbed

Disturbed

Undisturbed

Reclaimed

Disturbed

Paved Road

Undisturbed

Rechimed

Disturbed

Paved Roud

Undisturbed

Rechined

Disturbed

Undisturbed

Disturbed

Undisturbed

Disturbed

Pqved

Disturbed

Undisturbed

Paved

Paved Road

3480.00
84.88

1.39
8.66
0.14
0.08

0.15
0.13
0J5
0.26
0.33
0.11
0.08

0.12
0.33
0.33

0.18

0.17
3.5 9
0.15
0.37
0.25
0.07
0.12
0.61

0.27

2.09
0.15
0.04
8.82

2.29
17.72
3.70
0.27
0.89
0.78
0.02
0.09

69

69

69

69

69

/ J

/J

69

/ J

90

95
95
90

69
/J

95

69
90
69
75
90
95
69
75
90

95
69
75
90
60
90
60
90
95

90
60

95
95

Main Culvert - Crandall Creek

Culvert UD-l - Cra.ndell Creek

Dibh UD-2 - Culvert UD-[

Culvert UD-3 - Natural Drainage

Ditch DD-I - Sediment Pond

Ditch DD-I - Sediment Pond

Ditch DD-I - Sediment Pond

Ditch DD-3 - Sediment Pond

Ditch DD-3 - Sediment Pond

Ditch DD-3 - Sedimcnt Pond

Ditch DD-3 - Sediment Pond

Ditch DD-4 - Sediment Pond

Ditch DD-4 - Sediment Pond

Ditch DD-S - Sediment Pond

Ditch DD-S - Sediment Pond

Ditch DD-S - Sediment Pond

Ditch DD-7 - Sediment Pond

Ditch DD-7 - Sediment Pond

Ditch DD-8 - Sedirnent Pond'

Ditch DD-8 - Sediment Pond

Ditch DD-8 - Sediment Pond

Ditch DD-8 - Sediment Pond

Culvert C-4 - Sediment Pond

Culvert C-4 - Sedimcnt Pond

Culvert C-4 - Sedirnenl Pond

Culvert C-4 - Sedimcnt Pond

Ditch DD-II - Sediment Pond

Ditch DD-LI - Sedimcnt Pond

Ditch DD-LI - Sediment Pond

Ditch DD-12 - Sediment Pond

Ditch DD-12 - Sedbnenr Pond

Ditch DD-13 - Sedimcnt Pond

Culvert C-l3 " 
- _f:,Sdl,,itr"t t!q4 

_
C u lv e ff { d}o,A Th, mpfi{fi f ,,f P4f;G.,^,
s &i,,lb kW,tb) lK r$/iffif'bJhE j Ll
Sktmentropa EFF'EQffiMfu:4a 

i
Sediment Pohd - Sedimcnt Pdnd I

Ditch DD-7 I n f-,: htUi,#fu pd"a

L'- J'%e t
17 Ureri Dtvisron* OlL, iSas ANo MrNrr,{c



CRANDALL CANYON MINE
SEDIMENTATION AND DRAINAGE CONTROL PI.4N

Watershed Type

10t98

TABLE 2
WATERSHED PARAMETERS

CN Acres Hyd. Length (fr.) Innd Slope (Vo) Elev. Change(fr.)

Crandall
WSAD.l
WSUD.2
WSAD.3
WSDD.l

WSDD.l
WSDD.2
WSDD.3
WSDD.3

WSDD.3
WSDD.3
WSDD.4
WSDD.4

WSDD.5
wsDD-5
WSDD.5
WSDD.7
WSDD.7

WSDD.8
IYSDD.S

WSDD.8
WSDD.8

WSDD.lO
WSDD.lO
WSDD.lO

WSDD.lO

WSDD.11
WSDD.11

WSDD.Il

WSDD.12
WSDD.12
WSDD.13
WSDD.13

WSDD.I3
wsDD-14
WSDD.14

WSDD.14

WSDD.15

Und.
Und.
and.
and.
Und.

Recl.

Recl.
Und.
Recl.
Dist.

Psved
Paved

Dist.
and.

Recl.
Paved
Und.

Dist.
Und.
Recl.

Dist.

Paved
and.
Recl.

Dist.
Paved

Und.
Recl.

Dist.
Und.
Dist.
and.
Dist.

Paved
Dist.
Und,

Paved

Paved

3480.00

84.88
1.39
8.66
0.14
0.08

0.15
0.13
0J5

0.26
0.33
0.11
0.08

0.12
0.33
0.33
0.18

0.17
3.59
0.15

0.37

0.25
0.07
0.12

0.61
0.27

2.09
0.15
0.04

8.82
2.29

17.72
3.70

0.27
0.89
0.78

0.02
0.09

16,500
3,100

320
1300

100
120
200
80

100
125

100
250
100
60

80
300

100
r20

700
80
60

560

45
50

120

335
570
30

35

1600
80

2100
650

17.58
J J . J J

78.13
70.77
40.00
25.00
25.00
50.00
48.00
56.00

3.00
8.33

10.00

50.00
50.00

8.33
78.00
66.67

65.71
62.50

65.71
5.36

62.22
72.00
62.50

5.37

64.91
66.67

66.67

42.50
72.73
53.81
9.09

69

69

69

69

69

/ J

/J

69

/ J

90

95
95

90
69
/ J

95
69

90

69
/J

90

95
69
75
90
95

69
75

90

60
90
60
90

95
90

60

95
95

2900

1660
250
920

40
30
50
40
48
70

3
20
10

30
40
25
78
EO

460
50

39

30

28
36

75

18
370
20

23
680
58

I 130
-_ -54-

40 
rl lN

40  
' - " PORATfEp

.=IECTIVE:

3.00
Piul''z

380

30
150

G

-*l245

1qo^  |  
t

l 5
J
4%€

18
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CRANDALL CAT,IYON MINE
SEDIMENTATION AND DMINAGE CONTROL PI.14N

07/97

Diversion Main Culvert

TABLE 3
RANOFF SUMMARY

ANDI STU RBED DIVERSIONS

UD.1 UD-2 aD-3

Watershed

Area (Acres)

Runoff CN

10 year/6 hour
Rainfall (in.)

Peak Flow
10/6 (cfs)

25 year/6 hour
Rainfall (in.)

Peak Flow
25/6 (cfs)

100 year/6 hour
Rainfall (in.)

Peak Flow
100/6 (cfs)

10 year/24 hour
Rainfall (in.)

Runoff Volume
10/24 (ac.ft.)

Crandall Canyon

3480.0

69

1.55

wsaD-1

u.88

69

1.55

wsaD-2

1.39

69

wsaD-3

8.66

69

1.55 1.55

N/A 1.91 0.04

1.90 1.90 1.90

N/A 3.68 0.08

2.402.40 2.40

222.79 6.81 0.21

N/A 2.50 2.50

0.23

1.90

0.43

2.40

0.89

N/A 2.98

t9

0.05

Ures Dtvtston Otl-' Gns AHo MtNtnc



Watershed Type
I0 year/24 hour
Volume-ac.ft.

10 year/24 hour

Peak Flow-cfs

10 year/6 hour

Peak Flow-cfs

07/97

25 year/6 hour

Peak Flow-cfs

CRANDALL CAI{YON MINE
SEDIMENTATION AND DRAINAGE CONTROL PLAN

TABLE 4
RANOFF SUMMARY

DRAINAGE TO SEDIMENT POND

WSDD.l
WSDD-I
WSDD.2
WSDD.3
WSDD-3
WSDD.3
WSDD-3
WSDD.4
WSDD.4
WSDD-5
WSDD.5
WSDD-5
WSDD-7
WSDD.7
WSDD.7
WSDD-g
WSDD.8
WSDD-8
WSDD.8
WSDDlO
WSDD.lO
WSDD-10
WSDD-10
WSDD.I1
WSDD-I1
WSDD.Il
WSDD.12
WSDD.12
WSDDI3
WSDD.13
WSDD.I3
WSDD.14
WSDD.14
WSDD.14

Undisturbed
Reclaimed
Reclaimed
Undisturbed
Reclaimed
Disnrbed
Paved
Paved
Disturbed
Undisturbed
Reclaimed
Paved
Undisnrbed
Disturbed
Paved

Undisnrbed
Reclairned

Disturbed
Paved
Undisnrbed
Reclaimed
Dsturbed
Paved
Undisnrbed
Reclnimed
Disturbed
Undisturbed
Disturbed
Undisturbed
Disturbed
Paved
Disturbed
Undisturbed
Paved

0.02
0.01
0.01
0.00
0.0r
0.03
0.05
0.02
0.01
0.00
0.02
0.0s
0.01
0.02
0.02
0.13
0.01
0.0s
0.04
0.00
0.0r
0.08
0.04
0.07
0.0r
0.01
0.13
0.29
0.26
0.47
0.04
0.11
0.01
0.02

0.10
0.04
0.06
0.03
0.05
0.18
0.32
0.12
0.08
0.03
0.10
0.39
0.05
0.12
0.11
0.75
0.05
0.23
0.37
0.03
0.03
0.42
0.35
0.47
0.04
0.06
0.25
3.33
0.49
5.39
0.20
0.78
0.03
0.07

-g.0;;

l i ' t  i  \ r  l r \ j (  r

0.04
0.01
0.01
0.00
0.01
0.08
0.17
0.07
0.04
0.00
0.02
0.21
0.00
0.05
0.06
0.10
0.01
0.10
0.20
0.00
0.01
0.19
0.19
0.06
0.01
0.03
0.04
1.51

6.23
[.] 'reu l]t ' ,

,4aB

-P"&Z*^*-.-" * !t7o

Elllftc:il vb-le"._

0.06
0.01
0.03
0.01
0.02
0.12
0.22
0.09
0.05
0.01
0.04
0.27
0.01
0.07
0.08
0.20
0.02
0.14
0.26
0.01
0.01
0.27
0.24
0.12
0.02
0.04
0.16
2.10

0.02
JUL 3 0 10?'.b5

0.
0.
0.

Totals 2.06

20

15.13
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Stntcture Type

TABLE 5
RUNOFF C ONTROL STRUCTURE

WATERSHED SUMMARY

C ontributing Wat ersheds

Main Culven
UD-1
UD-2
UD-3
DD.1
DD-3
DD-4
DD.5

DD.7
DD-8
DD-11
DD-12
DD-13
DD-14
c-1
c-3
c-4
c-5
c-6
c-7
c-9
c-l1
C-|1A
c-12
c-13
c-14
c-15
c-16
c-17
Sediment Pond

Culven
Culvert
Culvert
Culvet
Ditch
Ditch

Ditch
Ditch

Ditch
Ditch
Ditch
Ditch

Ditch
Sheet Flow
Culvert
Culvert

Culvert
Culvert
Cutven

Culvert
Culvert
Culvert
Culvert
Culvert
Cutvert
Slot Culvert
Slot Culvert
Culvert
Culvert
Pond

WSDD-13
WSDD.4
WSDD.15
WSDD.13
WSDD-13
WSDD-I,2, 3,

Crandall Canyon Above Mine
WSUD-1
WSUD-2
WSUD-3
WSDD-I, WSDD.2
WSDD-L, WSDD-2, WSDD.3
WSDD-I, WSDD-2, WSDD-3, WSDD-4, WSDD.8, WSDD.l2
WSDD.I, WSDD.z, WSDD-3, WSDD-4, WSDD.s, WSDD-&,
WSDD.12
WSDD-7, WSDD.II
WSDD.8
WSDD-I1
WSDD-12
WSDD.13
WSDD.14
WSDD-I, WSDD.2, WSDD.3, WSDD.8
WSDD.7, WSDD- 1 I, WSDD. 1 5
WSDD-10
WSDD.I1
WSUD.2
WSDD-I, WSDD.2, WSDD-3
WSDD-4, WSDD-I2
WSDD-12
WSDD.12
wsDD-I,2,3,4, 5,8, 12 INCORPORATED

APR 3 
'J ?::3

DIV ilf: tfii iiAS & MINING

4,5,7,8, 10, 11, 12, 13, 14



CRANDALL CA}{YON MINE
SEDIMENTATION AND DMINAGE CONTROL PLIIN

Structure

TABLE 6
RUNOF F CONTROL STRUCTURE

FLOW SUMMARY

10 yearl6 hour 10 yearl24 hour 25 yearl6 hour
Peak Flow-cfs Peak Flow-cfs Peak Flow-cfs

07/02

lM yearl6 hour
Peak Flow-cfs

Main Culvert
UD.1
UD-2
UD-3
DD.1
DD-J
DD-4
DD.5
DD-7
DD.8
DD.I1
DD.12
DD-13
DD-14
c-1
c-3
c-4
c-5
c-6
c-7
c-9
c-11
C.I1A
c-12
c-13
c-14
c-15
C-16
c-17
Sediment Pond

Culven
Culven
Ditch
Culvert
Ditch
Ditch

Ditch
Ditch
Ditch
Ditch
Ditch
Ditch

Ditch
Sht FIw
Culvert

Culven
Culvert
Culvet
Culven

Culvert
Culvert
Culvert

Culvert
Culvert
Culvet
Slot CUL
Slot CUL
Culvert
Culvert
Pond

1.91
0.04
0.23
0.06
0.32
2.39
2.62
0.21
0.41
0.10
1.55
2.62
0.39
0.73
0.21
3.01
0.10
0.04
0.32
0.11
1.55
1.55
2.62
2.62
0.1r
0.06
2.62
2.62
6.23

0.'78
0.20
3.58
3.58
s.96
6.08
0.20
0.11
6.08
6.08
15.13

22

0.'20
0.78
5.96
6.48
0.85
1.40
0.s7
s.58
6.08
0.88
2.18
0.85
6.79
0.57

3.68
0.08
0.43
0.10
0.47
3.49
3.81
0.34
0.62
0.18
2.26
3.83
0.56
1.09
0.34
4.02
0.18
0.08
0.47
0.14
2.26
2.26
3.49
3.83
0.14
0.08
3.83
3.83
9.07

222.79
6.81
0.21
0.89

\NcoRPc**^*
h?R -s ? z'rur

D i v  
i ' i i. ,lttt-' 

t* tit' '"t\'d$



CRANDALL CAIIYON MINE
SEDIMENTATION AND DMINAGE CONTROL PLAN

07/97

Ditch

TABLE 7
DISTARBED DITCH DESIGN SUMMARY

DD.I DD.3 DD.4 DD.s DD.7 DD-8 DD.I1

Slope (Vo)

Length (ft.)

Manning's No.

Side Slope (H:V)

*Bottom Width (ft.)

Peak Flow 10/6 (cfs)

Peak Flow 10/24 (cfs)

Flow Depth ffi.) 10/6

Flow Depth (ft.) 10/24

Flow Area (ff)10/6

Flow Area $f )10/24

Velocity (fps)10/6

Velocity (fps) 10/24

Rip-Rap Req'd (Y/N)

Rip-Rap Dro

30.77 3.00

130 75

0.035 0.03s

1:1 1:1

00

0.06 0.32

0.20 0.78

0.14 0.40

0.22 0.56

0.02 0.16

0.05 0.31

3.r5 2.00

4.26 2.50

NN

11.91

168

0.03s

1:1

0

2.39

s.96

0.66

0.92

0.43

0.85

J .JJ

6.97

Y

6 n

4.50 3.33 3.59 3.00

628 142 557 173

0.03s 0.03s 0.03s 0.035

1:1 1:1 1:1 1:1

2.62 0.21 0.41 0.10

6.48 0.85 1.40 0.57

0.75 0.33 0.47 0.26

1.06 0.57 0.67 0.50

0.57 0.11 0.18 0.07

1.12 0.32 0.45 0.25

4.61 1.87 2.28 1.50

5.78 2.66 3.10 2.31

* All ditches are triangular.
Note: Slope/Lengths from Plate 7-5,

. EFFHCTiVIJ:

JUL 3 0 199/



CRANDALL CAT'IYON MINE
S EDI M E NTATI O N AND DMI NAG E C ONTRO L PI.AN

07/02

TABLE 7
(Continued)

DISTURBED DITCH DESIGN SUMMARY

Ditch DD-12 DD-13 DD-13
(MIN.) (MAX.)

Slope (Vo)

Length (ft.)

Manning's No.

Side Slope (H:V)

BottomWAh ffi.)

Peak Flow 1016 (cfs)

3.29

50

0.035

1:1

0

1.55

1.79

280

0.03s

1:1

0

2.62

6.08

0.97

1.3s

0.94

1.77

2.79

3.44

s0.00

80

0.035

2:1

2

2.62

6.08

0.15

0.24

0.34

0.60

7.66

10.12

Peak Flow 10124 (cfs) 3.58

Flow Depth (ft.) 1016 0.71

Flow Depth (ft.) 10124 0.97

FlowArea 1f1 tOt' 0.50

FlowArea (f) totZl 0.94

Velocity (fps) 1016 3.07

Velocity (fps) 1012a 3.79

Np-Rap Req'd (YlN1 N

Np-Rap Dro
* All ditches are trianguhr.
Note: SlapelLengtlu from Plate 7-5.

NY
INCORPCRATFI)

/ltr- 
f.P:t 'i ; 

'^:-3

[il'" *rl ii;t- i-,;,ii 'r *ll 'ri'"lG

Note: DD-12 is shortened due to construction of the south portal access ramplfan pad.



CRANDALL CATIYON MINE
SEDIMENTATION AND DRAINAGE CONTROL PLAN

Ditch

07/97

u N D r s ra RB E D r'#rf j" r, o* s u M M ARY

aD-2

Slope (Vo)

Length (ft.)

Manning's No.

Side Slope (H:V)

Bottorn Width $t.)

Peak Flow-10/6 (cfs)

Flow Depth (ft.)

Flow Area gf )

Velocity (fps)

Lined (Y/N)

Rip-Rap Req'd (Y/N)

li N{COlAi,o. =,,', 
=";;-

,..- 3r1rc"irrl:i']-' 
iL tElD)

JUL 3;;;,?1b

I 
U*" f)n,rsrt.,r Ot,

?eer.,rrh%ns!?!E:ri.*r^ 
Ar.roMlvtrvc

br .kh 'e"_* . -

12.5

400

0.035

1:1

0

0.M

0.14

0.02

2.03

N

N

Note: Slope/Lengths from PlNe 7-5.

25



CRANDALL CANYON MINE
SEDIMENTATION AND DMINAGE CONTROL PLAN

c-4c-3c-1

MBLE 9
DISTURBED CULWRT DESIGN SUMMARY

c-5 c-6 c-7 c-9 c-11 C-ILA C-12 C-13 c-14 C-15 C-16 C-17

Slope (Vo) 1667

I*nglh (ft.) ffi

Manning's No. 0.02

Peak Flow 0.73

10/6 (cfs)

PeskFlow 2.18

10/24 (cfs)

Min. Diarn 0.41

Req'd (ft)

10t6

Min. Dinm. 0.62

ReqA fft.)
10t24

Diatn 1.50

Installed (It.)

Velocity (fus) 5.55

I0l6

Velocity (fps) 7.30
10t24

2s.07 s7.14

69 120

0.02 0.02

3.01 0.10

6.79 0.57

o.ffi 0.14

1.00 1.00

40 30

0.02 0.02

0.11 0.06

0.20 0.11

0.32 0.2s

25.N 20.M

4 0 f f i

0.02 0.02

2.62 2.62

6.08 6.08

0.57 o.ffi

1.67 1.50

10.17 9.35

12.55 11.54

12" 12"

E.M

3ffi

0.02

0.21

0.85

0.28

17.20 3.00 3.50 3.s0 1.s0 4.50 3.m

12 80 18 30 fl 330 100

0.02 0.02 0.02 0.02 0.02 0.02 0.02

0.04 0.32 0.11 /.55 1.5s 2.62 2.62

NU 0.78 0.20 3.58 3.58 s.96 6.08

0.13 A39 0.25 0.6 0.80 0.79 0.85

0.46 0.28 NIA 0.54 0.32 0.93 1.09 1.08 1.17 0.40 0.32 0.79

2.00

3.53

s.01

2.m L00 l.M 1.00 1.00 1.50

10.s4 6.13 3.11 2.71 2.20 4.27

1291 9.47 NIA 3.39 2.56 5.26

12" 6',

1.50 2.M 2.00

3.10 5.35 4.s9

3.83 6.56 5.67

-6 ' ,

1.00 1.00

1.38 1.18

l.ffi 1.38

Rip-Rap Dro 6'

Note: SlopelLengths from Plate 7-5.

Source: (Hacstad Metlwds Flowmaster I, Venian 3.42)
I'.INCRr}ORATED

A.pR $ I ?903

Div - ' l  i i r-  t iAS.l  iVi i , i i l t rdG
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Culvert

TABLE 10
ANDISTURBED CALVERT DESIGN SAMMARY

*Main Canyon uD-L aD-3

Slope (Vo)

Length fft.)

Manning's No.

Peak Flow 100/6 (cfs)

Peak Flow 10/6 (cfs)

Min. Diam. Req'd (ft.)

Diam. Installed fft.)

Velocity (fps)

8.00

1s00

0.02

222.79

3.7s

6.00

20.14

1.91

0.52

3.s0

9.16

11.96

460

0.02

0.23

0.26

2.00

4.20

23.33

270

0.02

* Culvert to be installed under expansion plan.
All other undisturbed culverts are existing.

Note: Slope/Lengths from Plate 7-5.
Source: (Haestad Methods, Flowmaster I, Version 3.43)

- . - L { _ q < < < .

lrlx+Cojrulp,Cln,-\
-siuxiJ*A\TED
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Design Speciftcations:

Tables:

Figures:

Figure 4
Figure 5
Figure 6
Figure 7

5/0t

3'I Design specificationfor Expunded sedimentation pond
3,2 Sediment yield

3.3 Sediment pond Volame

Table II Sediment pond Design
Table 12 Sediment pond Stage Volume Data
Table 13 Sediment pond Stage Discharge Data

3.4 Sediment pond Summary

Soil Erodibility Chart - Disturbed Areas
Soil Erodibility Chart - (Indisturbed/Reclaimed Areas
Sediment Pond Stage-Volume Curve
Sediment Pond Stage-Discharge Curve
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3.1 Design Specifrcation for Expanded Sediment Pond

TIte sedimentation pond located in Crandall Canyon has been redesigned and

reconstracted to control the additional storm runofffrom the pad extension and

from tlte andisturbed drainage sreas above the pad extension. TIte "As-
Constructed" topograplry and cross sections of the pond design are shown on Plate

7-3.

TIte pond has been sized to meet the requirements of R645-301-742.221.33
(DOGM), which stipulates tltat sedimentation ponds be capable of containing or

treating the 10-year 24-hour precipitation event. According to Miller, et al (1973),

the I0-year, 24-hour design storm for Crandall Canyon is 2.5 inches. The desigrt

storm calculations for the sedimentation pond are presented in Table 4 of this

Appendk. These calculations include the proposed pad extension, tlte additiortsl

watersheds above the pad extension, the existing pad and reclaimed areas, and tlte

undisturbed watersheds above the existing pad.

As required by R645-301-742.223, the 25 year-6 hour precipitatiort event was routed

tltouglt the sedimentatiott pond to determine the adequacy of the spillway.

Overflow from the portd is discharged to Crundall Creek. Total precipitation fronr
the 25 year-6 hour storm is 1,9 inches (Miller, et al, 1973). The 25 year-6ltourflow

is calculated at 9.07 cfs. Based on the calculations, the primary spillway is more

tltan adequate to carry the expected runofffrom a 25 year-6 ltour event.

INCORPORAj"i:t!

AU6 2 3 2001

Dlv oF OILGAS & Mlli\iihlc
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3.2 Sediment Yield

The (Jniversat Soil Equatiort (USLE) was used to estimate sediment yield from all

drainage aress contributirtg to the pond. All soil loss from this area was assumed to

be delivered to, and deposited in the sedimentatiort pond.

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

.t = (R) (K) (LS) (CP)

Where the variables R, K, LS, and CP are defined as follows:

Vuriable '(R" is fte rainfull factor whiclt can be estimated from R : 27P'2; where P

is the 2-year, 6-hour precipitation vslue. P for the Crandall Canyon area is

estimated at 1.00" based on Figure 5.4, page 315, Barfield, et.al. 1983. Therefore,

the estimated value of "R" for this area is 27.00.

Variuble uK" is the soil erodibility factor. For disturbed areas' the "K" valae is

taken qs 0.06 us determined from soils samples and shown on the soil erodibility

chart, Figure 4. K is estirnated to be 0.15 for undisturbed and reclaimed areas'

based on soils data and the soil erodibility chart, Figure 5.

Variable "LS" is the lengtbslope factor. This Jigure was determined by calculating

a weighted aversge slope lengtlr ancl percentage for the undisturbed, reclaimed and

disturbed areas, respectively. The slope lengtlt and percentage were then substituted

into the following equation to determine the LS Factor:

$O f+  30 x+ 0 .43

wltere:
+l v

6.613

Field slope length in feet;
^ 

: 0.5 if S is 5% or greaterl

x : slir 0,'

0 : Angle of slope in degrees.
INCORPORATEU
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Variable '(CP" is the control practicefactor, whiclt can be divided into u cover and

practice factor. Values were determined from Appendix 5A, BarJield, et,al., 1983,

CP Factor

Disturbed Areas

Reclaimed Areas

Undisturbed Areas

1.20
0.100
0.003

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

SEDIMENT YIELD CALCALATIONS . ASLE

Drainage

Slope

Length

Acres Feet % LS A* Yieldx*

Undisturbed 27.00

Reclaimed 27.00

Disturbed 27.00

33.59 1700
1.22 90
8.92 350

53
52
26

0.15
0.15
0.06

79.60 0.003 00.967 0.015
17.81 0.10 07.213 0.004
11.69 r.200 22.72s 0.093

Total Sediment 1 year (ac.ft,)....... ........0.112

Total Sediment 3 years (ac. ft) ..........0.336

* A = tons/acre-year
** Yield: acre-ft/year

INCORPORATED

AU6 2 3 2001
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3.3 Sediment Pond Volume

The volumes shown in Table 1I are from the volumes calculated from the

precipitation, runoffand sediment yieldfor a 10 year-24 hour precipitation event.

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

andisturbed areas) runoffvalues, developed using the design parsmeters

described in this section.

The sediment pond has been reconstructed, and the sediment pond volames on

Table 11, Table 12 and Figure 6 all represent the "As-Constructed" pond.

INCoRPoRA'l-[.n

t2
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Expanded Area Pond Requirement

3 Year Sediment Storoge

2.060 ac. ft.

0.336 ac. ft.

0.092 ac. ft.

2.488 ac. ft.

9.070 cfs

3.572 ac.ft.

1.

2.

TABLE I1
SEDIMENT POND DESIGN

Use 2.50" for 10 year-24 hour event.

Runoff Volame (from Table 4, 10 yr/24 hr) =

Sediment Storage Volume

USLE 0.112 ac.ft./yr. x 3 yrs. =

Direct Precipitatiort irtto Pond

0.441 acres x 2.50" / 12 irt./ft. =

Totul Required Pond Volume

2.060 + 0.336 + 0.092 =

6.* Peuk Flow (25 yr. - 6 hr. event) =

Pond Actual Volume @Principte Spillway:

(See Table I2)

Peak Flow values from Table 4.

4.

7

a n
J 1

INCORPORATED
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Elerr.

TABLE 12
SEDIMENT POND

STAGE IVOLUME DATA

Area Volame Acc. Volume (ac.ft.) Remnrks

77ffi

7767

7768

7769

7770

7771

7772

7773

7774

777s

7776

7777

7778

7779

7780

7780.81

7781

7781.81

7782

778s
7784

7785

1756.67

3706.92

s119.14

s857.N

6949.54

7806.54

8894.51

w5.02

11055.91

12153.06

13120.22

14084.0s

1s043.33

IsgM.ffi

16934.94

17ffig.26

17868.13

18ffi1.53

18848.42

19886.14

21113.ss
22110.39

.qan
2731.80

4413.03

s488.07

6403.32

7378.14

8350.s3

9399.77

10480.47

11604.49

12636.64

13ffi2.14

14563.69

1s5I4.M

1&59.15

tun|4.70
3376.05

1s028.20

3430.08

19367.28

20499.8s

2161r.97

.0M

0.063

0.164

0.290

0.437

0.606

0.798

1.014

1.2s4
1.520

1.810

2.12s
2.457

2.813

3.191

3.513

3.591

3.936

4.012

4.457

4.927

5.423

Bottom of Pond

Sediment Cleanout Level

Maxirrutm S edimcnt Lev el

\

' rCl

i l

1  ^ v

.  c f '
a \ t . '

^ 9 '
^\ l t ' )

hirrcipal Spillway

Erneryenq Spillway

34
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TABLE 13
SEDIMENT POND

STAGE / DISCHARGE DATA

O kfs)
Head (ft.) Weir Controlled

A rcfs) O kfs)
Or/ice Controlled Pipe Flow Controlled

0.0
0.2
0.4
0.6
0.8
1.0

Note:

1.69
4.77
8.76
13.49
18.85

6.77
9.57
11.72
13.53
15.13

t).u
17.32
17.50
17.68
17.86

25 year-6 hour tlow = 9.070 cfs.

Flow wilt be weir controlled at a head of 0.62' over riser inlet.

Weir Controlled

Q= CLH I's 
; where : C = 3.0, L = Circumference of Riser = 6.2832'

Orifrce Controlled

Q: C'a (2sH)0's l where: C = 0.6, a--Area of Riser:3.1416ff , g= 32-2lt/seC

Pipe FIow Controlled

Q =-q!2gH')0.5- ; where a = Area of Pipe: 1.77 ff

(1+Ke+Kb+KcL)as H' = Head = H t 9.1 (At outlet of Riser)

Ke = 1.0

Kb:0 .5

Kc = 0.043

L=90 '

1-

)-

INCORPORATAD
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3.4 Sediment Pond Summarv

The sedimentation pond has been designed and constructed

to contain the disturbed area (and contributing undisturbed area) runoff

from a 10 year-24 hour precipitation event, along with 3 years of sediment

storage capacity. Runoff to the pond will be directed by various ditches and

culverts as described in the plan.

The required volume for the sediment pond is calculated at 2.488 acrefeet.

includirtg 3 years of sediment storage. The existing sediment pond size is

3.572 acre feet (at the principle spillway), which is more than adequate.

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

with a culvert principle spiltway and an open-channel emergency spillway.

Arty discharge from the pond witl be in accordance with the approved

LIPDES Permit. The pond will be decanted as needed by a portable pump,

The pond inlets will be protected from erosiort, and the spillway will

discharge into the main Crandall Canyon drainage.

The pond is temporary, and will be removed upon Jinal reclamation of the

property.

The pond expansiort wus constructed according to the regulations and

under supervision of a Registered, Professional Engineer.

a)

b)

c)

d)

e)

f l

t6

INCORPORATED
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g) The pond volame has been increased at the reqaest of the Forest Sewice to

provide a greater level ofprotection for the forest resources down stream

from the mine site. The enlarged capacity (3.572 acre ft.) is over- designed

to handle the following storm events :

Storm Event Pond Volume Required Pond Capacity Provided

10 yr./ 24 hr.

100 yr./ 6hr.

50 yr./24 hr.

100 yr./ 24 hr.

2.06 aueft.

1.93 aueft.

3.53 acreft.

4.51 aue ft,

r73%

185%

101%

79%

INCORPORATED

AUG 23 20013i
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Runoff Sumtnary Drainage to Sediment Pond

Runoff Control Stntcture / Watershed Summary

Runoff Control Structare / Flow Summary

Reclaimed Ditch Design Summary

DESIGN OF DRAINAGE CONTROL STRACTURES
FOR'RECLAMATION

Re clamation Hy drolo g1t :

4.1 General (Phasel)

4.2 General (Phase II)

4.3 Reclamation - Distarbed Drainage Control

4.4 Restored Channels

4.5 Sedirnent Pond

4.6 Calculations

Tables:

Table 14 Reclamation - Phase I

Table 15 Reclamatian - Phase I

Table 16 Reclamntion - Phase I

Table 17 Reclamation - Phase I

Figures:

Figure 8 Reclamation Channel RD-I Typical Sectian

n l$J C O lR( lF O I ltt ;r'."! f lgD
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Reclamation lrydrolog

4.1 GeneruUPhase-I)

During Phase I of reclamotion, alt disnrbed area culverts and ditches witl be

removed except as shown on Plate 5-16. Undisturbed diversions UD-2 and UD-

3 will also be removed, and the drainage from those areas will be directed to the

sediment pond. Undisturbed diversion UDI will remain in place as a

pennanent structure for the following reasons:

(1) The diversion is necessary to continue to divert runoff from the reclaimed

site, the U.S. Forest Service turnaround area and beneath the a.S, Forest

Semice Road;

(2) The 10 year-24 hour storm runoff from WSaD-l is approximaely 2.98

acre feet, which combined with runoflfrotn the reclairned site, exceeds the

holding capacity of the sediment pond;

(3) The existing diversion is a 42" full-round C.M.P. pipe, which is well in

excess of the size required to carry ranofffrom a 100 year-6 hour storm

eventfor the area (See Table 10).

The main canyon 72" calvert will also be rernoved during Phase I reclamation,

except for the lower approximately 300', which witt be teft in place to divert

undisnrbed and treated ranoff beneath the sediment pond. Once the main

canyon culvert is removed, Crandall Creek will be directed back to the original

drainage channel through the area. Silt fences will be installed on both sides of

the restored channel to treat runoff from the

Plate 5-16.
l'f":{"ifffi

EFFECTIVE:

I Urnu l-)rl i : i i t  ,., {,.tt i . i :A\ Ar,l ir l \,!1x1p6; 
f

Eb +.a.- . , . .*_*^*-"1
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The U.S. Forest Semice Road will be left as a pennanent feature. A berm and

ditch (RD-l) will be established along the road. This ditch will direct all runoff

from areas above the road to the sediment pond. The sediment pond will

remain in place until Phase II of reclamation.

Watersheds are shown on Plates 7-5 and 7-5C. Reclamation drainage details

are shown on Plates 5-16 and 5-17.

4.2 General (Phase II)

Once the criteria for Phase II Bond Release are met, the sedfunent pond will be

removed and, the area recontoured and reseeded according to the plan. The

remaining 300' of the main canyon 72" culvert will also be removed at this

time. At the discretion of the U.S. Forest Semice, the benn along the road can

also be removed at this time, or lefi in place. If the berm if left in place,

reclaimed ditch RDI will be extended through the reclaimed pond area to the

main channel.

4.3 Reclamation - Nsturbed Drainage Control

Drainage from all contributing watersheds above the U.S. Forest Semice Road,

except WSaD-I, will be collected in a reclamotion ditch (RD-I) and diverted

into the sediment pond during Phase I reclamation. Drainage from the

reclaimed areas and contribating watersheds below the road, will be treated

through silt fences along the restored natural rnain channel, during Phase I

sediment pond area during Phase I.

40
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Upon Phase II reclamation, the sedilnent pond will be removed and the area

restored. The remaining portion of the rnain canyon culvert will also be

removed at this time. Silt fences along the previously reclaimed channel section

may also be removed durtng Phase II; however, additional silt fences will be

installed along the 300' section of culvert removal channel restoration,

Undisturbed diversion UI\I will remain in place as a pennanent diversion, as

mentioned previously.

4.4 Restored Channels

Upon final reclamation, the main canyon drainage will be returned to the

natural channel. During construction, this channel is to be covered by filter

fabric and an underdrain system. The culvert will then be placed over the

protected channel. Upon removal of the culvert, filter fabric will also be

removed, exposing the natural channel. Construction in this manner will have

a temporary effect on the riparian vegetation; however, this can readily be

restored upon reclamation. Flow characteristics, bedding and other nalural

features of the nalural channel will not be changed appreciably; therefore, no

actual channel reconstruction or reclamation (beyond revegetation) is proposed.

No other channels are proposed to be restored within the reclaimed minesite.

' t  " . '  '  , \ , ' t ' , i  
-

l ,  i  . . i l t .  , ' .  1 .  l ! .  , i  rr ! r t  ,  . \ _ , . ? , J - , . r \
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The sedirnent pond will remain in place during Phase I reclannation. The pond

wilt be removed during Phase II and all drainage will be retumed to the Main

Crandall Canvon channel at that tirne.

Calculations show the sediment pond to be adequotely sized to contain the

runoff from contributing watersheds from a 70 year-24 hour precipitation event,

along with a minimurn of 3 years of sediment storage. The principle and

ernergenc! spillways are each capable of passing the runoff from a 25 year-6

hour event, as required.

4.6 Calculations

For ease of calculation and to ensure a consemalive runoff requirement for

sediment pond adequacy, no curve nurnbers for contributing walersheds were

changed for reclamation purposes. Contributing watershed characteristics and

flows were taken from Tables 1 through 4 of this report. Watersheds and pre-

reclamation drainage control are shown on Plates 7-5 and 7-5C. Phase I and

Phase II drainage control are shown on Plates 5-16 and 5-77, respectively.

li t-{CiUilii.l[',i{rr:i,r,i.' ]i"ifl li)
EF}ECTIVE:
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TABLE 14

RECLAMATION. PHASE I
RUNOFF SAMMARY

DMINAGE TO SEDIMENT POND

Watershed
10 year/24 hour
Volurne-ac.ft.

10 year/ 6 hour
Peak Flow-cfs

25 year/6 hour
Peak Flow-cfs

wsaD-2
WSUD.3

WSDD.l

WSDI>2

WSDD,3

WSDM

WSDD"5

WSDD"7

WSDD.8

WSDDlO

WSDDll

WSDD.14

0.0s
0.30

0.03

0.01

0.09

0.03

0.07

0.0s
0.23

0.13

0.09

0.13

0.04

0.23

0.05

0.01

0.26

0.11

0.23

0.11

0.41

0.39

0.10

0.39

0.08

0.43

0.07

0.03

0.37

0.14

0.32

0.16

0.62

0.53

0.18

0.s6

Totals 1.21 2.33 3.49

Note: Volumes and tlows are totals from respective watersheds on Tables 3 and

4 of this repor't.

XNCOLR]POI";\TED)
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Structure

TABLE 15

RECLAMATION. PHASE I
RANOFF CONTROL STRUCTARE

WATERSHED SAMMARY

Type C o ntributing Wat e r s he ds

Main Channel

aD-1

RD-1

Sediment Pond

Silt Fence

Culvert

Ditch

Pond

WSDD.L2, WSDD.l3

WSUD.l

WSUD-2, WSAD-3, WSDD-I thru WSDD-II

WSUD-2, WSaD3, WSDD-I thru WSDDIL
and WSDDL4

n I.{ C O jst p, O liri AT E D)

UIRH Dlvi:sron Ori, Ges ANo Mtlrr.rc
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TABLE 16

RECLAMATION - PHASE I
RUNOFF CONTROL STRUCTURE

FLOW SAMMARY

Structure 10 year/6 hour
Peak Flow (cfs)

25 year/6 hour
Peak Flow (cfs)

100 year/6 hour
Peak Flow (cfs)

Type

Main Channel

UD.1

RD.1

Sediment Pond

Silt Fence

Culvefi

Ditch

Pond

3.73

1.91

1.94

2.33

5.44

3.68

2.93

3.49

6.81

lilNtcO&f)Out,qr"fX
- EFFECTIVE:
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TABLE 17

RECLAMATION . PHASB 1
RECLAIMED DITCH DESIGN SAMMARY

Ditch RD.1

Slope (Vo)

Length $t.)

Manning's No.

Side Slope (H:V)

Bottom Width (ft.)

Peak Flow 10/6 (cfs)

Flow Depth (ft.)

Flow Area (ff)

Velocity $ps)

Lined (Y/N)

Np Rap Req'd (Y/N)

Note: Slope / Length from Plate 5-16

10.10

990

0.035

1.5:1

0

1.94

0.52

0.40

4.85

N

N

i nNCOIRPOiRi/^\tfED
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UNDISTURBED AND DISTURBED DITCH
TYPICAL SECTION

FTOfj I)EPITI
VARES

il isji C O Lk" iP) O I fi n\T"lElD

NOIE

DICH C0NFtqJR{n0i6 uAy vARy tN Rtrq HoftEvB, I{NtilUU Ftout otITflS
r FOR REFER$ICE 0NLY.

Ureu f)tvlsror'r On, Lies ANn MnrNc

FIGURE 3

DITCH SIZING

IO YE4R 6 HOUR STORM * l0 YFAR 24 HOUR STORM
DITCH FLOW DEPTH FLOW ARE4 DITCH FLOW DEPTH FLOW ARA
UD-2 o. t4 0.02 UD_2
DD.I o. t4 0.02 DD_I 0.22 0.05
DD-3 o.40 0 . 1 6 DD-3 0.56 0.31
DD-4 0.66 0.43 DD_4 o.92 0.85
DD_5 0.75 0.57 DD_5 1.06 t . t2
DD-7 o.J3 0 . t l DD-7 0.57 0.J2
DD-8 o.47 0 . t8 DD_8 o.67 0.45
DD_I I 0.26 0.o7 DD-I I 0.50 0.25
DD-12 0.71 0.50 DD_12 0.97 0.94
DD_13 0.56 0.J2 DD_13 0.77 o.59

EFFEC"|IVE:

JUL 3 0 19St7



FIGURE 4

SOIL  ERODIB IL ITY  CHART

(DtsruRBED AREAS)
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FIGURE 5

sotL  ERoDtBtL t ry  cHART (u lo ls ruRBED/REcLATMED eRens)
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STAGE-V?LUltlE
VoLUME tAC,Fr,) GENWAL SEDIMENT POND (As-Constructed)
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SEDIMENT POND
STAGE_DISCHARGE CURVE
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RECAMATION
TYPICAL

DITCH RD_l
SECTION

1'B0II0I1 WtDTtl

nNlCCIRjPORAT.]g
EFFECTIVE:

NOlE

DncH C0NFlcuRAllO|,lS ttAY VAFY tN F|ED; HOtEvE& lltNtMuy QgsrAilui,l$.Nu.rc

FIGURE 8

MIN.

DITCH SIZING
DITCH FLOW DEPTH FLOW ARil
RD-I 0.52 0.40

JUL 3 0 1997
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MAIN CULVERT INLET
AND TF#.SH BARRIERS
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l : 1
SIDE SLOPEMAIN CANYON

CULVERT OUTLET

6'
CMP

o
CMP

(RIP-RAPPED SIDE SLOPES)

R|P-RAP: Jd Dso ENTTRE LENGTH 0F APRoN

NAIURAL
CHANNEL

ToP n. ,
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FIGURE 1 1
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TY?ICAL U N DER DRAI N CON9TR UCfl ON
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CRANDALL CAT{YON MINE
SEDIMENTATION AND DRAINAGE CONTROL PI-/IN
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DITCH FLOW CALCALATIONS



lSo lv ing  fo r . .  . . . .=  Dep th  Norma l
U
Trj.angle

F low  dep th  ( f t )  .  . . . . . . =

F i r s t  S ide  s l ope  . . . . . . =

Second  S ide  s l ope  . . . . . =

S lope  o f  d i ve rs i on  . . . . =

Mann ing ' r s  n  . . . . . . =

cFs.  . . .=

Cross  sec t ion  area  (sq f t )  . .=

Hydnra l i c  rad ius  . . . . . .=

fps .  . . .=

Froude  number  . . . .=

o . t 4

1 .0

1 .0

0 .3077

0  . 03s

0 .06

0  . 02

0  . 0s

3 .L5

2 .52

T iE , l e  o f  ru r r :  DD-1  (a0 /6 )

NNCOJRP,O]IIATTED)
EFFF,CTT\IE:

l jrau DrvrsloN Orr., Gas ANo Mrr,llr.lc



Tl i lEIe of  rurr :  DD-1 (10/24)

v-
S O L V l - n g  f O r .  . . . . . E

Triangle

Depth Normal

o .22

1 .0

1 .0

0 .3077

0 .035

0 .20

0 .0s

0  . 08

4 .26

2 .7L

F Iow dep th  ( f t ) .

F i rs t ,  S ide  s lope  . . . . . .=

Second  S ide  s lope  . . . . .=

S lope  o f  d i ve rs ion  . . . .=

Mann ing t ts  n .  . . . . .=

C F S .  . . . E

Cross  sec t , ion  area  (sq f t )  . .=

Hydn ta l i c  rad ius  . . . . . .=

fps .  . . .=

Froude  number  . . . .E

ffi-n'nPC)Ii,,A.I|'IBD
ll l\{'\-,'tr; t's r* )."*' i, 

".

Urnu f)tvrstos Ott-'' Gas Ast> MttltNc

JUL 3 o loqr



f , i !1e of  rur r :  DD-3 ( !0 /6)
It -  

So l v i ng  f o r  . . . . . . 8

Triangle

F low  dep th  ( f L )  .  . . . . . . =

F i r s t ,  S i de  s l ope  . . . . . . j

Second  S ide  s l ope  . . . . . =

S lope  o f  d i ve rs i on  . . . .E

Mann ing r r s  n  . . . . . . =

CFS .  . . . =

Cross  sec t i on  a rea  ( sq fc )  . . -

Hyd rua l i c  r ad ius  . . . . . . =

fps .  . . . =

F roude  number  . . . .E

Depth Normal

0  . 40

1 .0

1 .0

0 .0300

0  . 03s

0 .32

0  . 16

0  . 14

2 .00

0 .94



$!1e of  f ,ur r :  DD-3 (Lo/24)
It

Solving for. = Depth Normal

Triangle

F low  dep th  ( f t ) .  . . . . . . =  0 .56

F i r s t  S ide  s l ope  . . . . . . =  1 .0

Second  S ide  s l ope  . . . . . =  l - . 0

S lope  o f  d i ve rs i on  . . . .E  0 .O3OO

Mann ing ' r s  n .  . . . . .E  0 .035

CFS.  . . . =  0 .78

Cross  secE ion  a rea  ( sq f t ) . . =  0 .31

Hyd rua l i c  r ad ius  . . . . . . =  O .2O

fps .  . . . =  2 . s0

F roude  number  . . . . =  0 .99

ll}il C O R TP O ltil AT lElD)
EFFECTIVE:

Urns DtvtstoN Otl-, Gns ANP MrNtuc

JUL 3 0 1-q97



lT i [ Ie of  rurr :  DD-4 ( t0/6)
v

S o l v i n g  f o r .  . . . . . E

Triangle

F low  dep th  ( f t )  .  . . . . . . =

F i r s t  S ide  s l ope  . . . . . . =

Second  S ide  s l ope  . . . . . =

S lope  o f  d i ve rs i on  . . . . =

Mann ing r r s  n  . . . . . . =

cFs .  . . .E

Cross  sec t i on  a rea  ( sq f t , )  . . =

Hydn ta l i c  r ad ius  . . . . . .E

fps .  . . . =

F roude  number  . . . .E

ii [N e O ]RIPO jii.r'l''li' E lD

UrnH DtvlsloN Orr-, Gas ANn MtNtNc

Depth Normal

0  . 65

1 .0

1 .0

0 .1 r . 91

0 .035

2 .39

0 .43

0 .23

5  . 55

2  . 03



T iE le  o f  mn :  DD-4  (L0 /24 )

v_
S O I v L n g  f O r . .  . . . . E

Triangle

F low dep th  ( f t r )  .  . . . . . .E

F i rs t  S ide  s lope  . . . . . .=

Second  S ide  s lope  . . . . .=

S lope  o f  d i ve rs ion  . . . .=

Mann ingr rs  n  . . . . . .=

cFs .  . . .E

Cross  sec t ion  area  (sq f t )  . . -

Hydnra l i c  rad ius  . . . . . .=

f p s .  . . . !

F r o u d e  n u m b e r  . . . . E

Depth Normal

0 .92

1 .0

1 .0

0  .  L191

0 .035

s  . 96

0  . 8s

0  . 33

6 .97

2 .L5

ORIPOIFi's\''iiED)

JUL 3 0 190'

UreH f)tvtston Orr-' Gns ANp Mrxttlc



TiE, le of  rurr :  DD-s (L0/6\

v-
S O I v L n g  r O f .  . . . . . =

Triangle

F low  dep th  ( f t )  .  . . . . . . =

F i r s t ,  S i de  s l ope  . . . . . . =

Second  S ide  s l ope  . . . . . =

S lope  o f  d i ve rs i on  . . . . =

Mann ing i l s  n  . . . . . . 1

C F S .  . . . E

Cross  sec t ion  area  (sq f t )  . .=

Hydn ta l i c  rad ius  . . . . . .E

fps .  . . .=

Froude  number  . . . .E

Depth Normal

0  . 75

L .0

1 .0

0 .0682

0 .035

2 .62

0 .57

0 .27

4 .6 t

t . 57

ffi,nmPOlR.''p,ilfBD
[ [A \-", u.ll u'u]: ̂ Y,'i,..

JUL 3 01oo7 \^"

Ure,H DtvrstoN Otl' Ges Auo Mrxtrlc



f , i l le of  run:  DD-5 ( t0/24)

v_
S O I v L n g  f O r . .  . . . . =

Triangle

F low dep th  ( f t )  .  . . . . . .=

F i rs t  S ide  s lope  . . . . . .=

Second  S ide  s lope  . . . . .=

S lope  o f  d i ve rs ion  . . . .=

Mann ingr rs  n  . . . . . .=

cFs .

Cross  sec t ion  area  (sq f t )  . .=

Hydrua l i c  rad ius  . . . . . .E

fps .  . . .=

Froude  number  . . . . -

Dept,h Norma1

1_ .06

1 .0

1 .0

0  . 0682

0 .035

6 .48

L . t 2

0 .37

5  . 78

t . 66

iirJcomren
r-ltudilb,o Jl 1&i0)
ruL sr'paT 

{q.



El t l e  o f  run :  DD-7  ( t0 /6 )

v-
t ; O l v L n g  E O f .  . . . . . =

Triangle

F low  dep th  ( f t )  .  . . . . . . =

F i r s t ,  S i de  s l ope  . . . . . .E

Second  S ide  s l ope  . . . . . =

S lope  o f  d i ve rs i on  . . . . =

Mann ing t r s  n .  . . . . . =

cFs .  . . .E

Cross sect , ion area (sqf t , )  . .=

Hyd rua l i c  r ad ius  . . . . . .E

fps .  . . . =

F roude  number  . . . .E

Depth Normal

0  . 33

1 .0

1 .0

0 .0333

0 .035

0 .2L

0 .11

0 .L2

L .87

0  . 96

]f b,T c 0 lRlP o lili i\I i tElD

Ures DtvlstoN Ott-. Gns ANn MtNtNc



TIEIe of  run: DD-7 (L0/24')-
U

Solv ing  fo r .  . . . . .=

Triangle

F low dep th  ( fE , ) .  . . . . . .=

F i rs t ,  S ide  s lope  . . . . . .=

Second  S ide  s lope  . . . . .=

S lope  o f  d i ve rs ion  . . . .=

Mann ingr ts  n  . . . . . .=

C F S .  . . . E

Cross  sec t ion  area  (sq f t , )  . .=

Hydrua l i c  rad ius  . . . . . .3

f p s .  . . . E

Froude  number  . . . .=

["N C O) lB(P O I hu' A"'T lElD)
EFFITCTIVE: -

1

Urns Dtvlstol Otl, Gns Aun Mtntnc

JUL 3 0 1qo7

Depth Normal

0  . 57

1 .0

1 .0

0 .0333

0  . 03s

0  . 8s

0 .32

0 .20

2  . 66

1 .05



? iE, le  o f  run :  DD-B ( !0 /6 )

-  solv ing for .= Depth

Triangle

Normal

F low  dep th  ( f t )  .  . . . . . . =

F i r s t  S ide  s l ope  . . . . . . =

Second  S ide  s l ope  . . . . .E

S lope  o f  d i ve rs i on  . . . . =

Mann ing r r s  n  . . . . . . =

C F S .  . . . E

Cross  secEion  area  (sq f t )  . . -

Hydrua l i c  rad ius  . . . . . . i

f p s .  .  .  . 3

Froude  number  . . . .=

llNCORlPOlRiAlrElD)
EFFECTIVE:

41

Ures f)rvlstoN Oll, Gns ANp MttltNc

JUL 3 0 1997

0 .42

1 .0

1 .0

0 .0359

0 .03s

0  . 41

0 .18

0 .1s

2 .28

1 .  04



I e  o f  r l l n :  DD- I  (L0 /24 )

So l v i ng  f o r .  . . . . . = Depth Normal

Triangle

F low dep th  ( f t ) .  . . . . . .=

F i rs t ,  S ide  s lope  . . . . . .=

Second  S ide  s lope  . . . . .=

S lope  o f  d i ve rs ion  . . . .=

Mann ing ' rs  n  . . . . . .=

cFs .  . . .E

Cross  secEion  area  (sq f t )  . .=

Hydrua l i c  rad ius  . . . . . .=

fps .  . . .=

Froude  number  . . . .E

0  . 67

1 .0

1 .0

0  . 03s9

0 .035

1 .40

0  . 45

0 .24

3 .L0

L .L2

li IN C O lR lP O IRt AtIi lED
gpppfflvE:

JUL 3 0 19q7 1

UrnH Drvrsrox Orr-, Gas ANp Mttttxc



l e  o f  r u r r :  DD-11  ( tO /e )

So l v i ng  f o r .  . . . . . = Depth Normal

Triangle

F low dep th  ( f t )  .  . . . . . .=

F i rs t  S ide  s lope  . . . . . .=

Second  S ide  s lope  . . . . .=

S lope  o f  d i ve rs ion  . . . .=

Mann ing t ts  n .  . . . . .=

cFs .  . . .E

Cross  sec t ion  area  (sq f t )  . . -

Hydmal i c  rad ius  . . . . . .=

fps .  . . .=

Froude  number  . . . .E

n N{ C O Rt lP O iRr Ar'lt"E tD

tn

Ures Drvrslor.r Oll, GRs ANo Mnsnc

JUL 3 0 199i

0 .26

1 .0

1 .0

0 .0300

0 .035

0  . 10

0 .07

0 .09

1 .50

0  . 87



I i iF . Ie  of  rur r :  DD-L1 ( !0 /24)
\t

Solving for. = Depth Normal

Triangle

F low  dep th  ( f t ) .  . . . . . . =  0 .50

F i r s t  S ide  s l ope  . . . . . . =  1 ' . 0

Second  S ide  s l ope  . . . . . =  1 .0

S lope  o f  d i ve rs i on  . . . . =  0 .0300

Mann ing ' t s  n .  . . . . . =  0 .035

CFS.  . . . =  0 .57

Cross  sec t i on  a rea  ( sq fC ) . . -  O .2S

Hyd rua l i c  r ad ius  . . . . . . =  0 .18

fps .  . . . =  2 .3L

F roude  number  . . . . =  0 .97

il. ,i r-rATQi Pfl)llr,,l:"1[ IBID
lL lld t r'vr tt)j: :'1,';,,.

JUL 3 0 1997

[Jrns Dlvtston Otl' Ges ANP MtNtNc



lT i [ Ie  o f  run :  DD-12 (LO/6)
-- -

t J O J - V L n g  E O f .  . . . . . =

Triangle

F Iow  dep th  ( f t )  .  . . . . . . =

F i r s t  S ide  s l ope  . . . . . .E

Second  S ide  s l ope  . . . . . =

S lope  o f  d i ve rs i on  . . . . =

Mann ing r r s  n  . . . . . .E

C F S .  . . . E

Cross  sec t ion  area  (sq f t )  . . -

Hydrua l i c  rad ius  . . . . . .=

f p s .  . . . E

F r o u d e  n u m b e r  . . . . E

Depth Normal

0 .7L

1 .0

1 .0

0 .  0329

0 .035

L .55

0 . s0

0 .25

3 .07

1 .08

tixvCoRpOl{_ixGE-6

JUL 3 1ngt irf)

UraH Drvrsroru Orr, Gas Ano Mnvruc



T i t1e  o f  ru r r :  DD-12  (L0 /24 )
I
- _

sorv r -ng  Eor .  . . . . .=

Triangle

F low dep th  ( f t )  .  . . . . . .=

F i rs t  S ide  s lope  . . . . . .=

Second  S ide  s lope  . . . . .=

S lope  o f  d i ve rs ion  . . . .=

Mann ingr rs  n  . . . . . .=

cFs.  . . .=

Cross sect j -on area (sqf t )  .  .=

Hydnra l i c  rad ius  . . . . . .=

f p s .  .  .  . 3

Froude number

]i N$ C OJPilp O i f,i Ar tf lE tD)

JUL 3o1se7 latV

UrRu DrvrsroN On, Cas Axp MrNlNc

Depth Normal

0 .97

1 .0

1 .0

0 .0329

0 .03s

3  . 58

0 .94

0  . 34

3 .79

L . t 4



Ti t le  o f  ru r r :  DD-13 ( t0 /6 )
v

Solving for. = Depth Normal

Triangle

F low  dep th  ( f t ) .  . . . . . . =  0 .56

F i r s t  S ide  s l ope  . . . . . . =  1 .0

Second  S ide  s l ope  . . . . . 3  1 .0

Slope of  d ivers ion .  .  .  .E 0.2250

Mann ing t r s  n  . . . . . . =  0 .035

CFS.  . . . =  z .LB

Cross  sec t i on  a rea  ( sq f t , ) . . =  0 .32

Hyd rua l i c  r ad ius  . . . . . . =  0 .20

fps .  . . . =  6 .88

F roude  number  . . . . 3  2 .72

jrb$ c o lRlP o ll:i A If lElD)

JUL 3 l) 1q97
9

Ures f)tvlstoN Orl, Gns ANn MtNlt.lc

o



Zt le  o f  run :  DD- i -3  (L0 /24 )

U
Solving for. = Depth Normal

Triangle

F Iow  depCh  ( f t ) .  . . . . . . =  O .77

F i r s t ,  S i de  s l ope  . . . . . . =  1 .0

Second  S ide  s l ope  . . . . . =  1 .0

Slope of  d ivers ion .  .  .  .=  0.2250

Mann ing r r s  n  . . . . . . =  0 .035

CFS.  . . . =  5 .05

Cross  sec t i on  a rea  ( sq f t ;  . . =  0 .59

Hydn ra l i c  r ad ius  . . . . . .E  0 .27

fps .  . . . =  8 .49

F roude  number  . . . . =  2 .87

]l I,$ C O RF O iFl,,piT lE lD)
EFFECTIVE:

1V

Urns Drvrsror.r Oll, Gas ANo Mtr*lr.rc

JUL 3 0 m97



f i [ Ie  o f  run :  rJD-2  ( t0151

v_
soLvr -ng  fo r .  . . . . .=

Triangle

F low dep th  ( f t )  .  . . . . . .=

F i rs t ,  S ide  s lope  . . . . . .=

Second  S ide  s lope  . . . . .=

S lope  o f  d i ve rs ion  . . . .=

Mann ing t ts  n .  . . . . .=

cFs .  . . .E

Cross sect,ion area (sqf t) . . =

Hydrua l i c  rad ius  . . . . . .=

fps .  . . .=

Froude  number  . . . .=

Depth Normal

0  .1 -4

1 , . 0

1 .0

0  . 1250

0  . 035

0 .04

0 .02

0 .0s

2  . 03

1 .61

fl ' ls tr, r\ rA, rfir ']nr ,A.. r *ti l' *J (- {Ql K( JPrL) I t:. j.\ "' ll'E lD

JUL 3 0 lqc '

l]res l)rvrsloN 0n, Gns Aruo Mrurvc



9i iE, le  of  run:  I tD-2 ( t00/6)
It' 

Solving for . = Dept,h Normal

Triangle

F low  dep th  ( f t )  .  . . . . . . =

F i r s t ,  S i de  s l ope  . . . . . .E

Second  S ide  s l ope  . . . . . =

S lope  o f  d i ve rs i on  . . . . =

Mann ing r r s  n  . . . . . . =

C F S .  . . . E

Cross  sec t , ion  area  (sq f t )  . .=

Hydnra l i c  rad . ius  . . . . . .=

fps .  . . .=

Froude  number  . . . .=

0 .26

1 .0

1 .0

0  . 1250

0 .03s

0 .2L

0 .07

0 .09

3  . 08

t . 78

nt{CO]RPOIFI,E"TElD

9

UrnH Dtvtstolq Otl, (lns ANo MtutNc

JUL 3 0 1997



Ti t le  o f  run :  DITCH RD-L

^ S o l v i n g  f o r  . . . . . . 3

-'r'rr_angre

F low  dep th  ( f t )  .  . . . . . .E

F i r s t  S ide  s l ope  . . . . . . =

Second  S ide  s l ope  . . . . . =

S lope  o f  d i ve rs i on  . . . . =

Mann ing r r s  n  . . . . . . =

cFs .  . . . 8

Cross  sec t i on  a rea  ( sq f t )  . . =

Hyd rua l i c  r ad ius  . . . . . .E

fps .  .  .  . 3

F roude  number  . . . . =

Dept,h Normal

0 .52

L .5

L .5

0 .1010

0 .03s

L .94

0  . 40

0 .2L

4 .85

1 .85

,.\ffi-$ggp#"rB'T)
JUL 3 o lqor

l]res DtvtstoN Oll' Ges ANo Mrntt'tc



CRANDALL CAWON MINE
SEDIMENTATION AND DRAINAGE CONTROL PI}IN

04/97

CULWRT FLOW CALCaIaffIONS

]lNCOR,IPO]R/AiITED)
EFFECTIVE:

JUL Bolqoz Wb

Uren Drvrsron Orl, Gas ANn MrNlNc



Circu lar  Channel  Analys is  & Design
So lved  w i th  Mann ing ' s  Equa t ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERT

Comment: CRANDALL - MAIN CAlryON (IA0/6)

SoLve For  FuI1 F low Diameter

f I i  r r a n  T n n r  r  F  T ' ' \ ,- r r v u u  - a t a :

s lope  o .  o8oo  f t  / f t
Mann ing ' s  n . . . . . . .  0 . 020
D ischa rge . . .  222 .79  c f s

Computed Resul ts :

Open ChanneL Flow
Haestad Methods,

Fu11 Flow Diameter
Fu11 Flow Dept ,h

Ve loc i t y
Flow Area
Cr i t i ca l  DepEh . . . .
C r i t i ca l  S1ope . . . .
Percent  Fu1l
FuI l  Capaci ty
QMN( @. 94D
Froude Number

3 .75  f  r
3 .75  f r

20 .L4  f ps
l - 1 .05  s f

3 .70  f  r
0 .0728  f t / f t

100 .00  ?
222 .79  c f  s
239 .66  c f s

FULL

Modu le ,  Ve rs i on  3 .43  ( c )  1991
Inc.  *  3 '7  Brookside Rd *  Waterbury,

$ C O FilP' Or i li. iq,'li' lU iD)
EFFECTIVE:

UreH f)rvlsloN CJU-, Gns AND Mtnlt*tc

c r  05708



Ci rcu la r  Channe l  Ana lys i s  &  Des ign
So lved  w i th  Mann ing ' s  Equa t ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERTS

C o m m e n t :  C U L V E R T  U D - 1  ( 1 0 0 / 6 )

S o l v e For Ful l  F low Diamet .er

T n n r r l -  T l : i r .

Slope
Mann ing '  s
D ischa rge

Resu l t s :

n

Computed
t su r I
l  u l - r

F low  D iamete r
Flow Dept .h
Ve loc i t y
Flow Area
f - r i  t ' i  n :  I  T . ) onF  n

f - r i  t -  i  n : ' l  a ' l  
- ^ ^o

v r v v v .  .  .  .

D a r ^ a n F  E r r r ' l  I
!  u a 4

Fu I I  Capac i t y
QMAX @ .94D
Froude Number

0 .2333
0 .020
b . 6 r  c r

0 .83  f r
0 .83  f r

L2 .58  f ps
0 .54  s f
0 .83  f r
0 .2205  f t r / f L

100 .00  ?
5 .81  c f s
7 .33  c f s
FULL

.  (  i rs  Arun MrNr l ' lc

Open Channel Flow
Haestad Methods,

Modu1e ,  Ve rs i on  3 .43
Inc .  *  37  B rooks ide  Rd

( c )  1 9 9 1
*  Waterbur l , c r  05708



Ci rcu la r  Channe l  Ana lys i s  &  Des ign
So lved  w i th  Mann ing ' s  Equa t ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERT

Comment :  CULVERT UD-1

So lve  Fo r  Fu I l  F low  D iamete r

G iven  Inpu t  Da ta :
S lope
Mann ing ' s  n . . . . . . .
D i scha rge .  .  .

Compu ted  Resu l t s :
Fu l l  F low  D iamete r
Fu11 Flow Dept.h

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S lope . . . .
Percent  FuLl
FuI l  Capaci ty
QMAX @.94D
Froude Number

Open ChanneL Flow
Haestad Methods,

I b$ c o ]R{lP o jit.,pr"'ll" E lD
EFF"ECTIVE:

419

gf,Irnu DrvrsloN Orr-, Ces ArqD Mr.rrNc0 .2333  f  r
v . v z v

1 .91  c f s

0 .52  f r
0 .52  f  r
9 .L6  f ps
0 .2L  s f
0.5r .  f r
o .2 l - 86  f t / f t

L00 .00  ?
L .91  c f s
2 .05  c f s
FULL

Modu le ,  Ve rs i on  3 .43
Inc .  *  37  B rooks ide  Rd

( c )  r99L
* Wat,erbury, c r ,06708



Ci rcu la r  Channe l  Ana lys i s  &  Des ign
So Ived  w i t h  Mann ing ' s  Equa t i on

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERT

CommenE: CULVERT UD-3

So lve  Fo r  Fu l l  F Iow  D iamete r

i ' l  i  r r a n  T n n r r F  T ' \ .4 r r y q u  - a t a :

Slope
Mann ing ' s  n . . .  . .
D i scha rge .  .  .

Compu ted  Resu l t s :
Fu I I  F low  D iamete r
Fu l1  F low  Dep th

Veloc i t ,y
F low Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S lope . . . .
Pe rcen t  Fu I I
Fu I l  Capac i t y
QMAX @.94D
Froude Number

0 .1195
0 .020
0 .23  c f

0 .26  f  r
0 .25  fC
4 .20  f ps
0 .05  s f
0 .25  f r
0  . L047  f L /  t t

100 .00  ?
0 .23  c f s
0 .25  c f s
FULL

Open Channel Flow
Haes tad  Me thods ,

Modu le ,  Ve rs i on  3 .43
Inc .  *  37  B rooks ide  Rd

( c )  1 9 9 1
*  Waterbury ,

'-**l

^ i
JUL 301cc '  i

I

/-C r
/ t + t t { H  l ) r \  r ' o N  r ) r i . .  { i n s  A r . u r  M l r r t w c

A1

c t  05708



Ci rcu la r  Channe l  Ana lys i s  &  Des ign
So Ived  w i th  Mann inq ' s  Ec rua t i on

A n a n  - l r = n n e ]  -  U n i f O f m  f  l O W

Worksheet Name: GENWAL CULVERT

Comment  :  CULVERT C- 1,  (L0 /  6)

So lve  Fo r  Fu I1  F low  D iamete r

G  i  w e n  T n n r r f  D a t a  :

I t tN.J (C O irlr lP O lii A\Tr iE D)

UreH Dlvrslon Orl. Llas ANp MIulNc

EFI:ECTIVE:

iu l  3 0 19e7

Q ' l  n n ,- - - - e
tutani ing '  s  n .
D ischa rge .

Compu ted  Resu l t s :
Fu11  F Iow D iameEer
FuI l  F low Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep rh .  . .  .
C r i t i ca l  S lope . . . .
Percent  Fu1l
FuLI  Capaci ty
QMAX @.94D
Froude Number

Open Channel Flow
Haestad Methods,

0 .1157  f t / f t
0 . 020
0 .73  c f s

0 .41  f r ,
0 .41  f r
h  \ \  t n e- t : v

0 .13  s f
d  A 6  S t s
v . = v  ! L

0 .103 l .  f t / f t
100 .00  ?

0 .73  c f s
0 .79  c f s
FULL

Modu1e ,  Ve rs i on  3 .43
Inc .  *  37  B rooks ide  Rd

( c )  1 9 9 1
* Waterbury, c r  05708



o
C i r c u l a r  C h a n n e l  A n a l v s i s  &  D e s i q n

So lved w i th  Mann i -nq i  s  Eouat ion

Open Channe l  -  Un i fo rm

Worksheet Name: GENWAL CULVERT

Comment :  CULVERT C-1  ( f0 /24 )

Solve For  Ful1 FLow Diameter

G iven  Inpu t  Da ta :
Slope
Mann ing ' s  n . . . . . . .
D i scha rqe .  .  .

Compu ted  Resu l t s :
Fu I I  F low  D iamete r
Ful1 FIow Dept ,h

Ve loc i t y
Flow Area
Cr i t i ca l  Dep r .h . . . .
C r i t i ca l  S1ope . . . .
Percent  FuLl
Ful I  Capaci ty
QMAX @.94D
Froude Number

. I I b  /

. u z v
18  c f s

0 .62  f r
0 .52  f r
7 .30  f ps
0 .30  s f
0 .50  f r .
0 .1043  f t / f t

r - 00 .00  ?
2 .Lg  c f s
2 .35  c f  s
FULL

n
z

Open Channel FIow
Haest .ad Methods,

Modu le ,  Ve rs i on  3 .43
fnc .  *  37  B rooks ide  Rd

(c )  ] -99L
* Wat.erbury,

Utns Dlvl:;tt ' lN Olr-, Ges Ann Mtxllc

c r  05708



Ci rcu la r  Channe l  Ana lys i s  &  Des iqn
Solved wi th  Manningi  s  equa- ior r - - -

Open Channel  -  Uni form f lo

Worksheet Name: GENWAL CULVERT

Comment :  CULVERT C-3  (LO/6 )

Solve For  FuI1 F low Diameter

( f  i r r a n  T n n r r { -  T \ 'r r r v u e  u a C a :

Slope
Mann ing ' s  n . . . . . . .
D i scha rge .  .  .

CompuLed  Resu l t s :

0 .0800  f r
0 .020
0 .21  c f s

Open Channel Flow
Haestad Methods,

Fu l l  F low  D iamete r
Fu I1  F low  Dep th

Ve loc i t y
FLow Area
Cr i t i ca l  Dep rh . . . .
C r i t i ca l  S1ope . . . .
Percent  Ful l_
Ful_I Capacity
QMAX @.94D
Froude Number

0 .28  f  r
0 .28  f  r
3 .53  f ps
0 .05  s f
0 .26  f  r
0 .0692  f t / f t r

100 .00  ?
0 .2L  c f s
0 .23  c f  s
FULL

Modu le ,  Ve rs ion  3  .43  ( c )  i - 99L
Inc.  *  37 Brookside Rd *  Waterbury,

UrnH l)rvl.qroN Oli-, (-,.es Avn Mnvuc

c r  06708



Ci rcu la r  Channe l  Ana lys i s  &  Des ign
So lved  w i th  Mann ing ' s  Equa t ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERT

Comment :  CULVERT C-3  (10 /24 )

So lve  Fo r  Fu I l  F low  D iamet .e r

f l i  r r a n  T n n r r f  n a t a :4 r r ! / u u  u r

Q ' l  n n a
v  5  v t / v

Mann ing ' s  n . . . . . . .
D i scha rge .  .  .

Resu l t s :
F Iow  D iamete r
Flow Dept.h
Ve loc i t y
Fl-ow Area
Cr i t i ca l  Dep th . .  .  .
C r i t i ca l  S1ope . . . .
Percent  Ful1
FuI1 Capaci ty
QMAX @.94D
Froude Number

.0800

.020

.  U 5  C I

0 .46  f r
0 .46  f  r ,
5 . 01  f ps
0 .L7  s f
A  A  A  C r
u . . t . t  ! L

0 .0593  f t / t . t
100 .00  ?

0 .85  c f s
0 .91 -  c f s
FULL

n
n
n

Computed
t  u r l _
t 'u l_ I

Open Channel Flow
Haes tad  Me thods ,

Modu ]e ,  Ve rs ion  3  .43
Inc .  t  37  B rooks ide  Rd

(  C , I  L Y Y  L
*  Waterbury, c r  05708



Ci rcuLar  Channe l  Ana lys i s  &  Des ign
So lved  w iLh  Mann ing ' s  Equa t ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERT

Comment :  CULVERT C-4  (L0 /5 )

SoLve  Fo r  Fu l1  F low  D iamete r

G iven  Inpu t  Da ta ;
Q l  n n o
v 4 v v v

l " t ann i - ng ' s  n . . . . . . .
D i scha rqe .  .  .

Compu ted  Resu l t s :
Fu l l  F low  D iamete r
Ful l  FIow Depth

Ve loc i t y
Flow Area
Cr i t . i ca l  Dep th .  . .  .
C r i t i ca l _  S lope . . . .
Percent  FuI1
Ful I  Capaciey
QMAX @.94D
Froude Number

Open Channel Flow
Haestad Methods,

Module,  Vers i -on 3 .43
Inc .  *  37  B rooks ide  Rd

0 .2507
0 .020
{  ( t  I  d T

0 .50  f  r
0 .50  f r

10 .54  f ps
0 .29  s f
0 .60  f r
o  . 2366  f t /  f t

100 .00  ?
3 .01  c f s
3 .24  c f  s
FULL

(c )  L99L
* Waterbury,

liJr.. o o'1,F,o lii,,p\,11"lElD

r  /  F r
" t j 'rn"H Drvrslon Cltl, Ges ANp MtNtllc

EFFECTTVE:

JUL 3 0 19qz

c r  05708



Ci rcu la r  Channe l  Ana lys i s  &  Des ign
So lved  w i th  Mann ins ' s  Equa t ion

Open Channel  -  Uni form f

Worksheet. Name: GENWAL CULVERT

Commen t :  CULVERT C-4  (10 /24 )

So lve  Fo r  Fu l l  F low  D iamete r

Grven  I npu t  Da ta :
Slope
Mann ing ' s  n . . . . . . .
D i scha rqe .  .  .

Compu ted  Resu l t s :
Fu IL  F low  D iamete r
FuI l  F low Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t . i ca l  S lope . . . .
Percent  Ful l
FuI l  Capaci ty
QMAX @.94D
Froude Number

0.2s07  f
0 .020
6 .79  c fs

0 .82  f r
0 .82  f r

12 .91  f ps
0 .53  s f
0 .82  f r
0 .2379  f t r / f L

r00 .00  ?
6 .79  c f  s
7 .30  c f s
FULL

Vers i on  3 .43  ( c )
Brookside Rd *

Open Channel  F low
Haest .ad Methods,

Module,
I nc .  *  37

L Y 9  L

Waterbury,

UreH DtvtstoN Otl, Gns ANn Mtnlnc

/ f t

o
c r  05708



Circu lar  Channel  Analys is  & Design
Solved wi th  Manningl  s  Equat ion

Open Channe l_  -  Un i fo rm f lo r

Worksheet Name: GENWAL CULVERT

Comment :  CULVERT C-5  ( r c /G)

So lve  Fo r  Fu l -1  FLow D iamete r

Given Inpu t  Da ta :
Slope

xN{

Uras f)rvrsrrix {)rr_, Gas ANn Mrwruc

Comput.ed
Fu I l
Fu l l

Manningr '  s
Discharge

Resu lLs :

n

Flow Diameter
Flow Depth
\ / a ' 1  a n i  r "Y v r v v ! s J .  .

Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S lope . . . .
Percent  FuI1
Ful l  Capaci ty
QMN( @. 94D
Froud'e Number

0 . 5 7 L 4
0 . 0 2 0

Fr Y,

v ,  J _ v  \ - ! D

0 .14  f r
0 .14  f r
6 .13  f ps
0 .02  s f
0 .14  f r
0 .5483  f t . / fE

100 .00  ?
0 .10  c f s
0 .1 -1  c f s
FULL

Open Channel Flow
Haes tad  Me thods ,

Modu le ,  Ve rs i on  3 .43
Inc .  *  37  B rooks ide  Rd

(c )  1991 -
*  Waterbury,

o
c r  06708



Ci rcu la r  Channe l  Ana lys i s  &  Des ign
So lved  w i th  Mann ing ' s  Equa t ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERT

Comment :  CULVERT C-5  (L0 /24 )

So lve  Fo r  Fu l l  F low  D iamete r

G iven  Inpu t  Da ta :
S Iope
Mann ing ' s  n . . . . . . .
D i scha rqe .  .  .

Comput .ed Resul ts :
FuI1 FIow Diamet .er
FuI l  FIow Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep t . h . .  .  .
C r i t i ca l  S lope . . . .
Percent  FuLl
Fu11 Capaci ty
QMAX @.94D
Froude Number

Open Channel Flow
Haestad Methods,

Modu le ,  Ve rs i on  3 .43
Inc.  , ,  3 '7  Brookside Rd

ii}+ c O IRTP O iii AT IEID)

Aun MTNINc

0.28  f r
0 .28  f r ,
9 .47  fps
0 .06  s f
0 .28  f  r
0 .5s27  f t r / f t

100 .00  z
0 .57  c fs
0 .61  c fs
FULL

( c )  1991
* waterbur f ,

EFfEC"f'l\ts:

Q O

A S ,

1

G

n

1 . .

3

0t

JUL

f r
\ / l s loN

L 4  f t /
0 UreH Dr

c f s

i
i
T
i
,l

c r  05708



Ci rcu la r  Channe l  Ana lys i s  &  Des i -gn
Solved wi th  Manningl  s  Equat ion

Open Channel  -  Uni form f low

WorKsheet. Name: GENWAL CULVERT

Commen t :  CULVERT C-6  (LO /6 )

So lve  Fo r  Fu I l  F low  D iamete r

f l i r r o n  T n n r r F  I ' ' \r . r v s e  - a t a :

Slope
Mann ing ' s  n . . . . . . .
D i scha rge .  .  .

Compu ted  Resu l t s :
Fu I l  F l ow  D iame te r . . .
Fu I l  F low  Dep th

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S lope . . . .
Percent  Ful_1
Ful - l  Capaci ty
QMN( @. 94D
Froude Number

ri lN-t C O iR(lP'] O Iil A\ I f ElD

/6tlu l)tvrsror.r (Jrr-, Gns AND MrNrNc0 .L720
0 .020
0 .04  c f s

0 .13  f r
0 .13  f r
3 .11  f ps
0 .0L  s f
0 .L2  f r
0  . 1s2  0  f t / f t

100 .00  ?
0 .04  c f s
0 .04  c f s
FULL

Open Channel Flow
Haestad Methods,

Modu le ,  Ve rs i on  3 .43
fnc .  *  37  B rooks ide  Rd

(c )  1991
* Wat.erbury, c r  05708



Ci rcu la r  Channe l  Ana lys i s  &  Des ign
Solved wj - th  Manningls  Equat ion

Open Channel  -  Unj_form f

Worksheet Name: GENWAL CULVERT

Comment :  CULVERT C-7  ( tO /6 )

Solve For  Ful1 F low Diameter

G iven  fnpu t  Da ta :
S lope
Mann ing ' s  n
D ischa rge .  .  .

Compu ted  Resu l t s :
Fu l l  F low  D iamete r
Ful1 F low Depth

Ve loc i t y
FIow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S lope . . . .
Percent  Fu1l
Ful l  Capaci ty
Ql4N( @. 94D
Froude Number

Open Channel Flow
Haestad MeEhods,

0 .0300  f
0 .020
0 .32  c f  s

0 .39  f r
0 .39  f r ,
2 .7L  f ps
0 .L2  s f
0 .3L  f r
0 .0321 -  f t  / f t )

100 .00  z
0 .32  c f  s
0 .34  c f s
FULL

Modu le ,  Ve rs i on  3 .43
Inc .  *  37  B rooks ide  Rd

(c )  t 99L
* Waterbury,

ow

I t lL{ C O lRi I P) O iri,r^i,Tf lE lt)
HFFECTIVE:

?

UreH l)lvrsloN Orl. Ges AND Mrr.rrNc

JUL 3 0 1s97

c r  05708



Ci rcu la r  Channe l  Ana lys i s  &  Des ign
SoLved wi th  Manningl  s  Equat ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERT

Comment :  CULVERT C-7  ( tO /24 )

Sol -ve For  FuI1 F low Diameter

G iven  Inpu t  Da ta :
Slope
Mann ing ' s  n . . . . . . .
D i scha rge . . .

Compu ted  Resu l t s :
FuL l  F low  D iamecer
Ful I  F low Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th .  . . .
C r i t i ca l  S lope . . . .
Percent ,  Ful1
Fu11 Capaci t .y
QMAX @.94D
Froude Number

Open Channel Flow Module,
Haes tad  MeEhods ,  I nc .  *  37

0 .0300
0 .020
0 .78  c f

0.  s4  f r
0 .54 f r
3 .39  f ps
0 .23  s f
0 .44  f  r .
0 . 030s  f t  / f t

r 00 .00  ?
0 .78  c f s
0 .84  c f s
r UIJIJ

Vers ion  3 .43
Brookside Rd

( c )  1991
* Waterbury,

COlRlPOIit.AiT.jED)

Uras Dlrrrsror,r Ou_, Ges ANn MnlNc

c r  05708



Circu l -ar  Channel  Analys is  & Design
Solved wi th  Mannj -ngl  s  Equat ion

Open Channel

Worksheet Name: GENWAL CULVERT

comment . :  CULVERT c -9  ( ro /6 )

So lve  Fo r  Fu I l  F low  D iamete r

G iven  Inpu t  Da ta :
Slope
Mann ing ' s  n . . . . . . .
D i scha rge . . .

Compu ted  Resu l t s :
Ful l  F l -ow Diameter
Full- Flow Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S lope . . . .
Percent Ful_l
FuI l  Capaci ty
QMAX @.94D
Froude Number

Uni form f low

0.03s0  f
0 .020
u  .  t J _  c r s

0.25  f r
0 .25  f r
2 .20  fps
0 .05  s f
0 .20  f r ,
0 .0372  f t  / f t r

r .00 .00  ?
U .  J . J -  C I S

0 .L2  c f s
FULL

Open Channel Flow
Haestad Methods,

Modu le ,  Ve rs ion  3 .43
Inc.  *  37 Brookside Rd

(c )  1991
* Waterbury,

ePenc.irvgi

fg"^" I)rvrsrciru 0n, Ga.s Arvo

c t  06708



Circu lar  Channel  Analys is  & Design
Solved wi th  Manningl  s  Equat ion

Open Channel  -  Uni form f low

Worksheet

Comment :

So1ve For

Given fnpu t  Da ta :

Computed
t  u I l _
Fu lL

Name: GENWAL CULVERT

CULVERT C-9  ( t o / zq )

Fu I l  F low  D iamete r

11 N C O iP?'lP O iR(,q'"Tf E D
EFtrIJCTlVE:

n

0
. v z v

. 20  c f

tl/6b f)rvrsroN Orr

I
I
I

I
j
I
I
h
!

s
. Cies Auo MrNrucQ l  n n o

Mannrng '  s
Discharge

Resu l t s :
F low Diameter
Flow Depth
Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t . i ca l  S1ope . . . .
Percent  Fu]1
Ful I  Capaci ty
QI4AJ( @. 94D
Froude Number

n

Open Channel Flow
Haestad Methods,

0.32  f  r
0 .32  f  r
2 .56  fps
0 .08  s f
0 .25  f r
0 .0360  fL / f t r

r_00 .00  ?
0 .20  c fs
0 .22  c f  s
FULL

Modu le ,  Ve rs i on  3 .43  ( c )  L991
Inc.  *  37 Brookside Rd *  Waterbury, c t  05708



Ci rcu la r  Channe l  Ana lys i s  &  Des ign
Solved wi th  Manningl  s  Equat ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERT

Comment  :  CULVERT C- 1t  (1"0 /  6)

So lve  Fo r  Fu l l  F low  D iameEer

G iven  Inpu t  Da ta :
Slope
Mann ing ' s  n . . . . . . .
D i scha rge .  .  .

Compu ted  Resu l t s :
Fu l l  F low  D iamete r
Ful l  F low Depth

Veloc i ty
Flow Area
Cr i r i ca l  Dep t . h . . . .
C r i t i ca l _  S1ope . . . .
percent  FuLl
Ful1 Capaci ty
QMAX @.94D
Froude Number

0 .0350  f .
0 .020
L . 5 5  C I S

0 .58  f r
0 .58  f r
4 .27  f ps
0 .35  s f
N  q A  F t s

0 .0328  f L / f t
100 .00  ?

L .55  c f s
L .67  c f s
FULL

Open Channel Flow
Haestad Methods,

Modu le ,  Ve rs i on  3 .43
fnc.  *  3 '7  Brookside Rd

(c )  1 ,99 t
*  Waterbury,

lt Nti c olR.lP' or iii A'! rlBD)

Ureu DtvtstoN Otl-, Gas ANn MtNtNc

c r  05708



Ci rcu la r  Channe l  Ana lvs i s  &  Des iqn
So lved  w i th  Mann inq i  s  Equa t ion

Open Channel  -  Uni form f

Worksheet Name: GENWAL CULVERT

Comment :  CULVERT C-11  (LO/Zq)

So lve  Fo r  Fu l l  F low  D iamete r

l , f i r r o n  T n n r r t s  T - \ .r r r 1 , u .  - d t E [ :

'li'jBlD,

U'rnu :{ t{)fr  {  l l i - ,  { , ;r ,s 1\t t t t l  MtrutNc

Slope
Mann ing ' s  n . . . . . . .
D i scha rge .  .  .

Compu ted  Resu l t s :
Ful l  F low Diamet .er
FuI l -  F low Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S lope . . . .
percent  FuI l
Ful l  Capaci ty
QMAX @.94D
Froude Number

Open Channel_ Flow
Haes tad  Me thods ,

0 .03s0  f t /
0 . 020
3 .58  c f s

0.93  f r .
U .  Y J  I C

5 .25  f ps
0 .68  s f
n  A 1  f t -

0 .0319  f t / t t
100 .00  ?

3 .58  c f s
3 .85  c f s
FULL

Modu le ,  Ve rs i on  3 .43
Inc .  t  37  B rooks ide  Rd

( c )  1 9 9 1
*  Waterbury , c r .  05708



DNrNrtr{ aNV svc ..rro Norsf^rcl HVJn

0strvuoduooNn

IT-J,91-J,ST-J,,T-J
,gT-C ,ZT-J,6-J,,-J :SJVilATNJ uo{

@00f nqotro pasy,ay)

SNO IJVTilJTVJ /tlo T,{ JU flATn J

NVT4 TOAJNOJ ZDYNIVAO ONY NOIJYJNSWIOTS
XNIM NO.4,NVJ TTVONVA)86/0 t



10 /  98

Circu la r  Channe l  Ana lys is  &  Des ign
S o l v e d  w i t h  M a n n i n g ' s  E q u a t i o n

Open Channe l  -  Un i fo rm f low

Worksheet Name: GENWAL CULVERTS

C o m m e n t :  C U L V E R T  C - 4  ( L 0 / 6 )

S o 1 v e  F o r  F u I I  F l o w  D i a m e t e r

Given Input  Dat .a :
Sl  one

Mann ing ' s  n . . . . . .
D i scha rge .

Compu ted  Resu l t s :
FulL F low Diameter
Fu11 Flow Dept .h

Ve loc i t y
Flow Area
Cr i t i ca l  Dep t . h . . . .
C r i t i ca l  S1ope . . . .
Percent  Ful l -
Fu l l  Capac i t y
QMAX @.94D
Froude Number

Open Channel- Flow
Haestad Methods,

0 .2507  f t / f t
0 . 020
t t  { 9  - T a

0 .28  f r
0 .28  f r
6 .32  f ps
0 .05  s f
0 .28  f  r
0 .2329  f t / f t r

r 00 .00  ?
0 .39  c f s
0 .42  c f  s
FULL

Modu le ,  Ve rs i on .  3 .43
Inc .  *  37  B rooks ide  Rd hMre@RP@R&TdED

UrnH I)tvtston On-, Gns ANo MtNtNc



l o /gs

Circu la r  Channe l  Ana l -ys is  &  Des ign
S o l v e d  w i t h  M a n n i n g ' s  E q u a t i o n

Open Channe l  -  Un i fo rm f low

Worksheet Name: GENWAL CULVERTS

C o m m e n t :  C U L V E R T  C - 4  ( I 0 / 2 4 )

S o l v e  F o r  F u I l  F I o w  D i a m e t e r

( : r  l r a n  I  n h r r t -  n a L d . :f r r l / s u  u <

Q l  n n a

Mann ing ' s  n . . . . . . .
D i scha rge .  .

Compu ted  Resu l t s :
Fu I l  F low  D iamete r
Fu l I  F Iow  Dep th

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S1ope . . . .
Percent  Ful -1
Fu l l  Capac i t y
QMAX @.94D
Froude Number

0 .2507  f t / f L
0 .020
0 .83  c f s

0 .37  f r .
0 .37  f r
7 .64  f ps
U . I I -  S I

0 .37  f r
o .2344  t t / f . t

100 .00  ?
U .  U J  C I S
( l  H 9  . ' i q

FULL

Open Channel Flow
Haes tad  Me thods ,

*R$h,nrn rn'rnW&[NIdGJ{KPEJ)RAAFED
EFFECTIVE:

4?,6

3.43 ( .1
ide Rd . l

I
I
I
j
i

i

Modu le ,
I nc .  *  3

Vers ion
7 Brooks

UrnH DrvrsroN On, Gns ANo MrNrNc



r0 /98

Circu la r  Channe l  Ana lys is  &  Des ign
S o l v e d  w i t h  M a n n i n g ' s  E q u a t i o n

Open Channe l  -  Un i fo rm f low

Worksheet Name: GENWAL CULVERTS

Comment  :  CULVERT C-  9  (1 ,0  /  6 )

S o l v e  F o r  F u I l  F I o w  D i a m e t e r

G i v e n  I n p u t  D a t a :
Slope
Mann ing ' s  n
D i scha rge .  .  .

Compu ted  Resu l t s :

o.  o35o  f .L / f . t
0 .020
J - .  b b  c r s

Fu I1  F low  D iamece r  0 .70  f t
Fu l I  F l ow  Dep th  O .7O f t

Ve loc i t y  4 .34  f ps
F low  A rea  O .3B  s f
C r i t i ca l  Dep th .  .  .  .  0 .  d0  f t
C r i t i ca l  S1ope . . . .  0 . 0327  f t / f t
Pe rcen t  Fu l ]  100 .00  ?
Fu I l  Capac i t y  L .6G  c f s
QMAX @.94D L . ' t 9  c f s
Froude Number FULL

PORATTED

Dgc

[JreH Divrstor.i Olr. Ges ANo MrNrr.rc



ro /ga

Circu lar  Channel  Analys is  & Design
So lved  w i th  Mann ing ,s  Equa t ion

Open Channel  -  Uni form f low

Worksheet. Name: GENWAL CULVERTS

Comment :  CULVERT C-9  (10 /24 )

So lve  Fo r  Fu l l  F low  D iamete r

f l i r r a n  T n n r r F  T 1 .! r r v u u  - a t a :

Slope
Mann ing ' s  n . . . . . . .
D i scha rge .  .  .

Compu ted  Resu l t s :
Fu I1  F low  D iamete r
Fu l l  F low  Dep th

Ve loc i t y . .
F low Area
Cr i t i ca l  Dep th .  . . .
C r i t i ca l  S lope . . . .
Percent  FuI1
Fu l1  Capac i t y
QMAX @.94D
Froude Number

Open Channel Flow Module,
Haes tad  Me thods ,  I nc .  *  37

0 . 0 3 s 0  f t / f L
0 . 0 2 0
3 . 7 8  c f s

u .  v 5  r c
u .  y 5  I t
5  <  <  r n c- . Y v

0 .7 I  s f
0 .83  f r
n  n ? 1 a  F r / F r

!  u /  a  e

100 .00  ?
3 .  / 6  C I S
4  ( t  I  / r t <

FULL

Urnn DrvlsloN On, GesANDMrNrNc



L O / 9 8

Cj-rcu lar  Channel  Analys is  & Design
So lved  w i th  Mann ing ' s  Equa t ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERTS

Comment :  CULVERT C-12  ( I0 /6 )

Solve For  Fu]1 F low Diamet .er

Given Input  Data:
Q l  n n c- - - v J

l " t ann ing ' s  n . . . .  . .
D i scha rqe .

Compu ted  Resu l t s :
FuLl  F low Diameter
Ful l -  F low Depth

Ve loc i t y
Flow Area
Cr i t i ca l _  Dep th . . . .
C r i t i ca l  S1ope . . . .
Pe rcen t  Fu I ]
Ful_I  Capaci ty
QMAX @.94D
Froude Number

Open Channel Flow
Haestad Methods,

0 .04s0  f t / t t
0 . 020
2 .62  c f s

0 .79  f r
0 .79  f r
5 .35  f ps
u .+9  s r
0 .71  f r
0 .03e5  f t / f t

100 .00  ?
2 .62  c f s
2 .82  c f s
FULL

f''
I

I

Modu le ,  Ve rs i -on  3  .43  ( c

IJraH Drvlsror.i Otr, Ges ANo Mnuuc

Inc.  *  3 '7  Brookside Rd *



C i r c u l a r  C h a n n e l -  A n a l y s i s  &  D e s i g n
S o 1 v e d  w i t h  M a n n i n g ' s  E q u a t i o n

Open Channe l  -  Un i fo rm f low

Worksheet Name: GENWAL CULVERTS

C o m m e n t :  C U L V E R T  C - I 2  ( L 0 / 2 4 )

S o l v e  F o r  F u I l  F l o w  D i a m e t e r

Given Input  Dat .a:
Q ' l  n n a
v 4 v v v

Mann ing ' s  n . .  . . .
D i scha rqe .  .  .

Compu ted  Resu l t s :
Fu l I  F Iow  D iamete r
Ful l -  FIow Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S1ope . . . .
Pe rcen t  Fu l1
Ful l -  Capaci ty
QMAX @.94D
Froude Number

0 .0450  f t  / f t
0 . 020
5 .  vb  c r s

I .  U U  I t

1 .08  f r
6 .55  f ps
0 .91  s f
0 .98  f r
0 .0392  f t / f t

r _00 .00  ?
5 . 9 b  C r S

6 .41 "  c f  s
FULL

Open Channel Flow
Haestad Methods,

M n d r r I  a
l  r v g g 4 9 ,

I nc .  *  3 ' 7

%0

j
Ve rs ion  : .+3  l ( c )

Brooksid.  Rq *

l
7 0 8

]1$NUID}RPCIRATED
1

Wa

Ureu Dlvlslol'Cri-. Ges ANn MrurNc

r0 /98

EFFECTIVE:

rl.rr r rr r a'f n

btf 2's Igld

w.t4i_--
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Circu l -ar  Channel  Analys is  & Design
So1ved  w i th  Mann ing ,s  Equa t ion

Open Channel  -  Uni form f low

WOTKShCCT NAMC: GENWAL CULVERTS

C o m m e n t :  C U L V E R T  C - 1 3  ( L 0 / 6 t

Solve For  FuI I  F low Diameter

G iven  Inpu t  Da ta :
Q l  a n av r v v u

Mann ing ' s  n .  . . . .
D i scha rqe .  .

Compu ted  Resu l t s :
Ful -1 F low Diameter
Fu11 Flow Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S lope . . . .
Percent  Ful l
FuI l  Capaci ty
QMAX @.94D
Froude Number

Open Channel FIow
Haes tad  Me thods ,

0 .0300  f t / f t
0 . 020
2 . 6 2  C r S

0 .85  f r
0 .85  f r
a  \ q  r n c

- I l ' "

( t  \  /  c l t .

0 .72  f  r
0 .0288  f t / f t

100 .00  ?
2 .62  c f s
2 . 6 2  C r S

FULL

rr lN l l ln

[N \ /
L ' > L

Watert

ORPCIRATED
Modu le ,  Ve rs j - on  3 .43

fnc .  *  37  B rooks ide  Rd
EFFECTIVE:I

/  ^ t \r "l/* l
I

ury ,  C t  0670

DEU 2 e 1998

gtss PvvrsroN On, Gns ANP MINwc
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Circu la r  Channe l  Ana lys is  &  Des ign
S o l v e d  w i t h  M a n n i n g ' s  E q u a t i o n

Open Channe l  -  Un i fo rm f low

WorKsheeL Name: GENWAL CULVERTS

Comment  :  CULVERT C-  13  (1 ,0  /  24)

So lve  For  Fu l1  F low D iameter

( a  i  r r a n  T n n r r 1 -  T - \ rr * v u e  _ a t a :

Slope
Mann ing ' s  n . . . .
D i scha rge .  .  .

Compu ted  Resu l t s :
Fu I1  F low  D iamete r
Ful - I  F low Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S lope . . . .
Pe rcen t  Fu I I
FuI l  Capaci t .y
QMAX @.94D
Froude Number

0 .0300  f t  / f t
0 . 020
5 .08  c f s

I .  L  /  I C

L .1_7  f  r
5 .57  f ps
1 .07  s f
1 .00  f r
0 .02 ' 79  t t / f t

100 .00  ?
6 .08  c f s
6 .54  c f  s
FULL

Open Channel Flow
Haes tad  Me thods ,

Modure, Version 3 .43 tbrnNGCIRPCIRAlfED
rnc.  *  3 '7  Brookside Rd F WarerbrWECCffmGTOS

f I Dtc zelsor ft'e
i L -J

Ureri i)rvlsroru On, GesANnMwwc

b  / u d

@tu* . . , ! r i -q i -
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Circu lar  Channel  Analys is  & Design
Solved wi t .h  Manning '  s  Equat i -on

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERTS

Comment :  CULVERT C-14  (L0 /6 )

So1ve  Fo r  Fu I l  F low  D iamete r

Given fnput  Data:
Slope
Mann ing ' s  n . . . . . . .
D i scha rge .  .  .

Computed Resul t .s :
Fu I l  F low  D iamete r
FuI1  F low Depth

\ / o l  n n i  t - r r- u 1  .  .

FIow Area
Cr i t i ca l  DepLh .
C r i t i ca l  S lope .
D o r n a n l -  L " r r ' l  

' l
!  v ! v v r r g  t  g ! ! .  .  .

Fu I I  Capac i t y . .
QMAX @.94D
Froude  Number . .

n  n l n n  F r / F r
L v t  L e

0 .020
t t  |  |  r r r c !

0.32  f  r
0 .32  f  r
|  < x  T n c- v v

U .  U U  S I

u .1v  r c
o  o2??  f r / f lL 9 T  L I

100 .00  ?
u .  l _ t _  c r s
0 .L2  c f s
FULL
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Haestad Methods,
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f nc .  *  37
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ro l98

Circu la r  Channe l -  Ana lys is  &  Des ign
So l -ved w i t .h  Mann ing '  s  Equat ion

Open Channe l  -  Un i fo rm f low

Worksheet Name: GENWAL CULVERTS

Comment , :  CULVERT C-14  ( I0 /24 )

Solve For  Ful l  F low Diamet .er

Given Input  Dat ,a:
Slope
Mann ing ' s  n .  . . . . .
D i scha rge .  .  .

Compu ted  Resu l t s :
Fu l l  F Iow  D iame te r . . .
Ful- l- Flow Dept.h

Veloc i t .y
F low Area
Cr i t i ca l  Dep th .
C r i t i ca l  S1ope .
p a r ^ a n r  k ' r l  |  |

F r r l ' l  / / r - * ^ ^ . i  F . .
r . q ! +  u a l J c r L r _ L L y .  .

Q M A X  @ . 9 4 D
Froude Number.

Open Channel  F low Module,
Haes tad  Me thods ,  I nc .  *  37

o ' l  n n  f  |  / f  f

. v 4 v

. 2 4  C I S

0 .40  f r
0 .40  f r
1 .60  f ps
0 .1 -3  s f
0 .24  f  r
0 .0220  f L / f t

r 00 .00  ?
v . za  c l s
0 .22  c f  s
FULL

0
0
0

Vers ion  3 .43  (c
Brookside *O 
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I
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Ci rcu la r  Channe l  Ana lys i s  &  Des ign
So lved  w i th  Mann ing ' s  Equa t ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERTS

Comment :  CULVERT C-15  ( rO /6 )

Sol -ve  For  Fu I l  F low D iameter

l ' I i  r r a -  T n n r r { -  t - \ .r a r 1 , s u  - a t a :

Q ' l  n n a

Mann ing ' s  n . . . . . . .
D i scha rge . . .

Compu ted  Resu l t s :
Fu I I  F low  D iamete r
FuI I  F low Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep rh . . . .
C r i t i ca l  S lope . . . .
pe rcen t  Fu l I
Fu I l  Capac i t y
QMAX @.94D
Froude Number

0 .0100  f t / f t
0 . 020
0 .06  c f s

u . 2 5  I c
u .  2 5  I c
1 .18  f ps
0 .05  s f
U . I 5  I I

0 .0248  f L / f t
100 .00  ?

0 .05  c f s
0 .05  c f s
FULL

Open Channel Fl_ow Module,
Haes tad  Me thods ,  f nc .  *  37

Ve rs i on ' 3 .43
Brookside Rd

Urarr Dnrslow Olr, Gns ANo MrNrnc



r0  /98

Circu l -ar  Channel  Analys is  & Design
So lved  w i th  Mann ing ' s  Equa t ion

Open Channel - Uniform fl_ow

Worksheet, Name: GENWAL CULVERTS

Comment :  CULVERT C-15  (LO/24 )

Solve For  Ful l -  F low Diameter

G iven  Inpu t  Da ta :
S l  n n ,- - - r - e
Mann ing r , s  n .  .  .
D i scha rge .  .  .

Compu ted  Resu l t s :
Fu l I  F low  D iamete r
Fu I l  F low  Dep th

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S1ope . . . .
percent  Ful l_
Fu l l  Capac i t y
QMAX @.94D
Froude Number

n  n l  n A  C r  / c !u .  u J _ u u  T . t  /  T t
0 . 0 2 0
u .  t t _  c r s

a . 3 z  r c
u  . 3 2  I c
|  { x  T r r q- l . "

U .  U 6  S I

0. r_9  f r .
o  o ? ? ?  f r / f r

-  e /  !  e

100 .00  ?
n  1 1  ^ E ^
V .  I I  U I 5

V  .  L Z  U I t s i

FULL

Vers ion  3 . i4J
Brooksidt  R<

\IGffiPORATTED
Brooksidd na

Open Channel Flow
Haes tad  Me thods ,

Modu le ,
T n r -  *  ? ? . 
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r0 /9  8

C i r c u l a r  C h a n n e l  A n a l y s i s  &  D e s i g n
S o l v e d  w i t h  M a n n i n g ' s  E q u a t i o n

Open Channel-  -  Uniform f low

Worksheet Name: GENWAL CULVERTS

C o m m e n t :  C U L V E R T  C - 1 G  ( r 0 / 6 )

So lve  For  Fu l1  F low D iameter

Given  Inpu t  Da ta :
Q l  n n a
v r v l / v

Mann ing ,  s
Discharge

Computed  Resu l_ ts :
Fu I I  F low  D iamete r
FuI l  F low Depth

\ / o ' i  n n i  J - "

Flow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S16pe . . . .
Pe rcen t  Fu l l
F r ' ' l ' l  a r ^ * ^ ^ . :  ! - -r . q r r  \ - c r P c t u l L y . .  .

Q M A X  @ . 9 4 D
Froude Number

Open Channel Flow
Haestad Methods,

0 .2s00  f L / t t
0 . 020
z . 6 2  c I S

0 . 5 7  f  t
0.s7  f r ,

10 . l -7  fps
U . 2 6  S I

0 .57  f r
0 .23s7  f t / f L

100 .00  ?
2 .62  c f s
z . 6 2  c l s
FULL

Modu le ,  Ve rs i on  3 .43  ( c )
Inc .  *  37  B rooks ide  Rd  *

n
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l  0 / 9 8

Ci rcu la r  Channe l  Ana lys is  &  Des ign
So lved w i th  Mann j_ng,  s  Equat ion

Open Channe l  -  Un i fo rm f low

Worksheet Name: GENWAL CULVERTS

C o m m e n t :  C U L V E R T  C - 1 G  ( L O / 2 4 )

So lve  For  Fu l l -  F l_ow Diameter

Given Input .  Data :
Slope
Mann ing ' s  n . . . . . .
D i scha rge .  .  .

Compu ted  Resu l t s :
Fu I l  F low  D iamete r
Ful l  F low Depth

Ve loc i t y
Fl-ow Area
Cr i t i ca l  Dep th . . . .
C r i t i ca l  S lope . . . .
Pe rcen t  Fu l I
Fu l I  Capac i t y
QMAX @.94D
Froude Number

Open Channel Flow
Haes tad  Me thods ,

0 .2s00  t t  / f t
0 . 020
5 .08  c f s

0 .79  f r
0 .79  f  r

12 .55  f ps
0 .48  s f
0 .78  f r
0 .2370  t t / t t

t _00 .00  ?
6  n R  r . f c

6 .54  c f  s
FULL

Modu le ,  Ve rs i on  3 .43  ( c )
Inc .  *  37  B rooks ide  Rd  *

I]i$CORPCIRATED
EFT'ECTIVE:

r'^-
I
I
Ij  nrc 2r
L__ ,_

UreH DrvrsloN On, Gas Awo Mrr.rrxc
1 9  9 1 -

Waterbury, Ct -0670.-8--_"-



L 0 / 9 8

Ci rcu la r  Channe l  Ana lys is  &  Des ign
S o l v e d  w i t h  M a n n i n g ' s  E q u a t i o n

Open Channe l  -  Un i fo rm f low

Worksheet Name: GENWAL CULVERTS

Comment  :  CULVERT C-L ' t  (L0  /  6 )

So l -ve  For  Fu l -1  F low D iameter

f J i  r r a n  T n n r r l -  f ' \ :_ . t  t a  :
Q l  n n a

Mann ing ' s  n .  .
D i scha rge .  .  .

Compu ted  Resu l t s :
Fu l I  F l ow  D iamece r  0 .  G0  f t
Fu l l  F l ow  Dep th  0 .60  f t

Ve loc i t y .  .  9 . 35  f ps
F low  A rea  O .2g  s f
C r i t i ca l _  Dep rh . . . .  0 . 59  f t
C r i t i ca l  S1ope . . . .  0 . 18d1  f . L / t L
Pe rcen t  Fu l I  100 .  OO ?
Fu l I  Capac i t y  2 .62  c f  s
QMAX @.94D 2 .92  c f s
Froude Number FULL

,,-/irrrll)r,^ --[ffi,
' '' ':y''-"i l[\lfl tU/]l(,/\ iL lEjU.

EFFECTTVE:

qq,v

Open Channel  F low Mod.u l -e,  Vers ion 3.43 f  c lUlog4tvts loxOn,CiesAr ' rnMNrNc

0 .2000  f L / f L
0 .020
2 .62  c f s

Haes tad  Me thods ,  r nc .  *  3 i  B rooks ide  Rd  r 'wa te rbu ry ,  c t  o6Tog



Lo /ga

Circu lar  Channel  Analys is  & Design
So lved  w i th  Mann ing ' s  Equa t ion

Open Channel  -  Uni form f low

Worksheet Name: GENWAL CULVERTS

Commen t :  CULVERT C-17  ( IO /Z+ )

Solve For  Ful_ l  F low Diameter

1 1 i  r r a n  T n n r r F  T - \ -4 r r o , u u  - a t a :

S ' l  n n r- - - - 3

Mann ing rs  n .  .  .
D i scha rge .  .  .

Compu ted  Resu l - t s :
FuI1 F low Diameter
FuI I  F low Depth

Ve loc i t y
Flow Area
Cr i t i ca l  Dep th . . .  .
C r i t i ca l  S lope . . . .
Pe rcen t  Fu l l
Fu l I  Capac i r y
QMAX @.94D
Froude Number

Open Channel FIow
Haes tad  Me thods ,

0 .2000  f t / f t
0 . 020
5 .08  c f s

0 .82  f  r
0 .82  f r

1 l - . 54  f ps
0 .53  s f
0 .81  f r
0 .L874  f t / f L

r00 .00  ?
5 .08  c f s
6 .54  c f  s
FULL

IINCORIPORATED
EFFECTIVE:

r --1 ̂
jnrczeieea YwLJ

I Urnn Dryrsror,r On, Ges Auo MrNrNc

Modu le ,  Ve rs ion  3 .43  (eH991
Inc .  *  37  B rooks ide  Rd  *  Wa te rbu ry ,  C t  06Z0g
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WATERSHED RANOFF CALCUI^ATIONS



Pro jec t  T i t le  =  CRANDALL
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc t .u re  #  1
S t ruc tu re  Lype :  Nu l I

Tota l  Area

SLorm da ta
To ta l  p rec ip i t a t i on
Storm type
Peak Discharge
Discharge vo lume

-  M A I N  -  U N D I S T U R B E D  ( L } O / G t

Wate rshed  da ta  fo r  wa te rshed  #  1
Curve  number  =  69 .0
r , ' rEd  =  3490 .0  ac res
Hyd rau l i c  l eng th  =  15500 .  OO Fee t
E leva t i on  change  =  2900 .  O  f ee t .
Concen t ra t i on  t . ime  =  1 .  09  hou rs
Concentrat ion t ime type = SCS Upland Curves
UniC hydrograph type = Forested

=  3480 .0  ac res

=  2 .4  i nches
= SCS 5 hour  des ign s torm
=  222 .79  c f s
=  109 .07  ac re  f t

TORIPO)l[i,14\"

Urns DivrsloN Otl. Gns ANn MtNtNc



P r n i o n l -  T i I I o! l v J u u u  r ! u ! s  =  W S U D _ 1  ( U N D I S T U R B E D  r O / G )
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc t ,u re  #  1
S t ruc tu re  Eype :  Nu l I

Wate rshed  da ta  fo r  wa te rshed
Curve number
Area
Hydrau l i c  l eng th  =
Elevat ion change =
Concen t ra t i on  t ime  =
Concentrat . ion t ime t r rpe =
Unit hydrograph type 

- 
=

Tota l  Area = g4

Storm data
To ta l  p rec ip i t a t i on  =

84 .9  ac res
3100 .00  Fee t

1550 .0  f ee t .
0 .47  hou rs

SCS Upland Curv
Fores ted

.9  ac res

1 .5  i nches
6 hour design

1 .91  c f s
0 .58  ac re  f t

+ l l
t t f

b y .  u

Storm type
Peak Discharge
Discharge vo lume

= SCS

=

sE,orm

lTilIrf\rArn r\.Ar rrii. 1\ U (U)ll( JP'r?il, E, Tf ' JF tni
rh.a^--- 

'  r: Jr LLz'ILl/

JUL 3 0 190?

Urep DrvtsloN On, Ges ANo Mnruc



P r o j e c t  T i t l e  =  W S U D -
WATERSHED HYDROGRAPH

Tota l  Area =

S to rm da ta
T o f  a l  n r c r . i  r ' t i t a t i O n  =y r  e v 4 t / ,

Storm type =
Peak  D ischa rge  =
Discharge vo lume =

1  ( U N D I S T U R B E D  2 5 / 6 )

1
N u l I

84 .9  ac res

1 .9  i nches
SCS 6 hour  des ign s torm

3 .58  c f s
L .29  ac re  f t

I n f l ow  in t .o  s t ruc tu re  #
S t ruc tu re  t ype :

I

I
I

Wa te rshed  da ta  fo r  wa te rshed  #  1  i
Cu rve  number  =  d9 .0  |
A rea  =  A4 .9  ac res  i
Hyd rau l i c  l eng th  =  3100 .00  Fee t
E levaL ion  change  =  1550 .0  f ee t .
Concen t ra t i on  t ime  =  0 .47  hou rs
Concentrat ion t ime type = SCS Upland Curves
Unic hydrograph Lype = Forested

iiN C O RtlP 0r i r i /qrTJ E D

Ures DlvtstoN Orr-. f-ins ANo MnrNc



P r o j e c t .  T i t l e  =  W S U D - I  ( U N D I S T U R B E D  L O O / 6 )
WATERSHED HYDROGRAPH

f n f l ow  in to  s t ruc t ,u re  #  I
S t ruc tu re  t ype :  Nu1 l

-  Watershed data for  watershed # 1
Curve  number  =  G9 .  O
Area  =  84 .9  ac res
Hyd rau l i c  l eng th  =  3100 .00  Fee t
E leva t i on  change  =  1GG0 .0  f eec .
Concen t ra t i on  t ime  =  0 .47  hou rs
Concentrat ion t ime type = SCS Upland.  Curves
Unit hydrograph type = Foresled

Tota l  Area

SLorm da ta
To ta l -  p rec ip i t a t i on
Q l - n r m  l - r m o- - r r / v

Peak  D ischa rge' :urscnarge voJ_ume

=  84 .9  ac res

=  2 .4  i nches
= SCS 6 hour  des ign s torm
=  5 .8L  c f s
=  2 .66  ac re  f t

NJ C O IR lP -Q) iit Artf B tD

Uras DlvrsroN 0u_, Gns ANo Mlxnc



Pro jec r .  T i r l e  =  wsuD- r  (UNDISTURBED L0 /24 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  I
S t ruc tu re  t ype :  Nu l l

Watershed data
Curve number
Area

for  watershed
59 .0
84 .9  ac res

100 .00  Fee t
r550 .0  f ee t .

0 .47  hou rs
CS Upland Cu
ores ted

3

S
F

Hydraul ic  length =
E levaE ion  change  =
Concen t ra t i on  t ime  =
Concen t ra t i on  t ime  t ype  =
Unic hydrograph type =

Tot .a l  Area =

S to rm da ta
T o f  a ' l  n r e r - i  n i t a t i O n  =
Q F n r m  t - l m a

Peak n is lharge =
Discharge vo lume =

84 .9  ac res

2 .5  i nches
SCS Type 2 s torm,

8 .04  c f s
2 .98  ac re  f t

24 hour  s torm

UreH DlvliloN tJrl, Gas Auo Mruruo



D r a i  o c F  T i  l -  I  a
r ! v t e v

WATERSHED HYDROGRAPH
=  W S U D - 2  ( U N D I S T U R B E D  I O / 6 )

L .4  ac res
320 .00  Fee t

t t r n  n  F a a i

0 .04  hou rs
SCS Upland Curve
Fores ted

L .4  ac res

In f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu l I

Watershed data for  watershed # 1
Curve  number  =  69 .0
Area
Hydrau l i c  l eng th
Elevat . ion change
Concentrat ion t . ime
Concen t ra t i on  t ime  tYPe
Unic hydrograph type

To ta l  A rea  =

Storm data
ToLal -  prec ip i ta t . ion =
Storm tYPe =
Peak Discharge =
Discharge vo lume =

.  1 .5  i nches
SCS 6 hour  des ign s torm

0 .04  c f s
0 .01  ac re  f e

]i NJ C O]R{]P O ]ii.A TI-ED

Utns Dlv,slon (Jru. Gns ANp Mllrruc

EFFECTIVE:



p ro jecE  T i r l e  =  wSUD-2  (UNDISTURBED 2s /6 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  I
S t ruc tu re  t ype :  Nu l1

Wate rshed  da ta
Curve number
Area
Hydraul ic  length
Elevat. ion change
Concentrat ion t . ime
Concentrat ion t ime type
Unit hydrograph type

Tot .a l  Area =

S to rm da ta
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

for  watershed Or1.  
o

=  L .4  ac res
=  320 .00  Fee t
=  250 .0  f ee t .
=  0 .04  hou rs
= SCS Upland Curves
= Forested

I . 4  ac res

L .9  i nches
SCS 6 hour  des ign s torm

0 .08  c f s
0 .02  ac re  f t

It lt*l C O jR( 1 p r:;; ; pr ̂t'lf E iE

UrnH Dlvtsrt.rx {)ri-, GAS AND Mtr.rrr.rc



pro  j  ecc  T i r . l e  =  wsuD-2  (UNDISTURBED LOO /  5 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  1
S t - r r r ( - - t r r r e  F r r n g :  N u I l- 1 I 1 '

-  Wa te rshed  da ta
Curve number
Area

for  wat ,ershed # 1
=  59 .0
=  L ,4  ac res

Hydraul ic  length
E leva t i on  change
Concen t ra t i on  t . ime
Concentrat ion t ime type
Unic hydrograph type

To ta l  A rea  =

St .orm data
To ta l  p rec ip i t a t i on  =
Q l - n r m  F \ r n au - f I 1 u

Peak  D ischa rge  =
Discharge vo lume =

=  320 .00  Fee t
=  250 .0  t ee t . .
=  0 .04  hou rs
= SCS Upland Cur
=  Fo res ted

L .4  ac res

2 .4  i nches
SCS 5 hour  des ign

U .  Z I  C I S

0 .04  ac re  f t

strorm

iL r\J C O lR"lPO I Ri"l:"Tf IEID)

Urnn Drvrsrcln On-. Gas ANn MtutNc



pro jec r  T i r l e  =  wsuD-2  (UNDISTURBED L0 /24 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t . ruc tu re  #  1
Q l - r r r n l - r r r a  l - \ h a :  N U 1 le  1 - Y r

-  Wa te rshed  da ta
Curve number
Area

fo r  wa te rshed  Oa l .  
O

Hydraul ic  length
Elevat ion change
Concen t ra t i on  t ime
Concentrat . ion t . ime type
Unic hydrograph type

Tota l  Area =

SLorm data
To ta l  p rec ip i t a t i on  =
Q l - ^ r m  l - r r n a

Peak Discharge =
Discharge vo lume =

=  L .4  ac res
=  320 .00  Fee t
=  250 .0  f ee t .
=  0 .04  hou rs
= SCS Up]and Curves
=  Fo res ted

1 .4  ac res

2 .5  i nches
SCS Tlpe 2 s torm,  24 hour  s torm

0 .34  c f s
0  . 05  ac re  f  t .

EFTECT]VE:

Ur,qH Dlvrston Otl, Ges Ann MwtNc



P r n i  a n l -  T i  t -  I  a!  l v J s e L  r l L r E  =  W S U D - 3  ( U N D I S T U R B E D  L O / 6 )
WATERSHED HYDROGRAPH

In f low in to s t , ructure # l -
S t ruc tu re  t ype :  Nu l l

Wa te rshed  da ta  fo r
Curve number
Area
L { r r r l r a r r ' l  i n  I a n a f  hs s ! r v  r s l r Y  u l l

Eleva t i on  change
Concen t ra t i on  t ime

watershed #

Tot.al Area =

S to rm da ta
To ta l -  p rec ip i t a t i on  =
S f n r m  l - r r n a  d ^ d- - r . v e  =  S C S
Peak Discharqe =' :Urscnarge vo lume =

.0

.7  ac res
1300 .00  Fee t

920 .0  f ee t .
A .L7  hou rs

SCS Upland Curve
Fores ted

8 .7  ac res

1 .5  i nches
5 hour  des ign s torm

0 .23  c f s
0 .05  ac re  f  t .

1
6 9

8

Concent,ration t. ime t.ype
Unit hydrograph type

OlRllP'j,OIfllpr"ll"
EFFHCTIVE:

UreH DrvrsroN On, Gas ANn Mnnc



Pro jec r  T i r l e  =  wsuD-3  (UNDISTURBED 25 /6 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  1
Structure t .ype:  Nul I

-  Wa te rshed  da ta
Curve number
Area

for  watershed + l l
r I

5 9 . 0
8 . 7  a c r e s

1300 .00  Fee t
920 .0  f ee t .

u .  L  I  nou rs
SCS Upland Curve
Fores ted

8 .7  ac res

1 .9  i nches
SCS 6 hour  des ign s torm

0 .43  c f s
0  . l - 3  ac re  f  t .

l J r r d r : r r l  i  a ' l  o n a l - l r

Eleva t i on  change  =
Concentrat ion t . i -me =
Concen t ra t i on  t ime  t ype  =
Uni t  hydrograph type =

To ta l  A rea  =

Storm data
. F n F  = l  n r a ^ i  ^ i E a t i O n  =

} / !  v v  ! ! / !

Storm type =
Peak  D ischa rge  =
Discharge vo lume =

UrnH DrvrsroN Ott-, Gns ANn Mnrwc



P r n i e r - t -  T i  t -  ' l  a! ! V - J U U U  I ! U t r g  =  W S U D - 3  ( U N D I S T U R B E D  1 O O / A \
W A T E R S H E D  H Y D R O G R A P H  

. V V /  V I

I n f l ow  in to  s t , ruc tu re  #  1
S t ruc tu re  t ype :  Nu l l

Watershed data for
Curve number
Area
Hydraul ic  lengt ,h
Elevat ion change
Concent . ra t ion t ime

watershed # 1

h v  I l

8 .7  ac res
1300 .00  Fee t

920 .0  f ee t .
0 .L7  hou rs

SCS Upland Curve
Fores ted

8 .7  ac res

2 .4  i nches
6 hour  des ign s torm

0 .89  c f s
0 .27  ac re  f  t

Concentrat ion t ime type
Unit hydrograph t.1pe

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type = SCS
Peak Discharqe =
Discharge .rolume =

]I bJ C O IR lP0i,l" ArTf lE ID)

Ures Drvrsrox On, Gas Auo MnrNc



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

= WSUD-3  (UNDISTURBED L0 /24 )

I n f l ow  i nCo  s t r uc tu re  #  1
S t , ruc tu re  t ype :  Nu I l

WaLershed dat .a  for  watershed # 1
Curve '  number  =  59 .0
A rea  =  8 . ' 7  ac res
Hyd rau l i c  l eng th  =  l - 300 .00  Fee t
Elevat . ion change = 920 .0  f  eet .  .
Concen t ra t i on  t ime  =  0 . I 7  hou rs
Concentrat ion t ime type = SCS Upland Cu
Unit hydrograph type = Forested

Tota l -  Area

Storm data
To ta l  p rec ip i t a t i on
Q F n r m  l - \ r n ae r  H v

Peak  D ischa rge
Discharge vo lume

=  8 .7  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

l .  J 6  C r S

0 .30  ac re  f t

li rd c o lRrlp' 0-l lll : A,5r E lD

UrnH f)tvtston On, Ces ANn MtNtt'tc



P r o j e c E  T i t l e  =  W S D D -
WATERSHED HYDROGRAPH

I n f l ow  in to  sErucLure  #
S t ruc tu re  t ype :

1  ( D T S T U R B E D  -  L 0 / 6 )

1
N u l I

Watershed data for  watershed # i_
Curve number = 90.  O
Area  =  0 .1  ac reg
Hyd rau l i c  l eng th  =  100 .  O0  Fee t
E leva t i on  change  =  40 .  O  f ee t .
Concen t ra t i on  t ime  =  0 .00  hou rs
Concentrat ion t ime type =
Unit hydrograph type =

Tota l  Area =

S to rm da ta
To taL  p rec ip i t a t . i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

SCS Upland Curves
D is tu rbed

0 .1  ac res

1 .5  i nches
SCS 5 hour  des iqn s torm

0 .04  c f s
0 .  O l -  ac re  f t

-fi 
1r. T ,4\ rA, rn' 16r z \ rnll f,N u (U)lh,,i lP,()]il, A\ TI" ]F Th\!- t-L 1.1 IL4JL/U

EFF'I]C^fIVU:

UraH Drvrslon- Ou, Ges AnnMnruc

o



P r o j e c t  T i E l e  =  W S D D -
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc , tu re  #
S t ruc tu re  Lype :

1  ( D T S T U R B E D  -  2 s / 6 )

1
N u I l

Watershed dat .a
Curve number

for  watershed # 1

90 .0
0 .1  ac res

100 .00  Fee t
40 .0  f ee t .
0 .00  hou rs

SCS Upland Curve
D is tu rbed

0 .1  ac res

1 .9  i nches
SCS 5 hour  des ign s torm

0 .05  c f s
0 .01  ac re  f L

Area
I J r r r l r : r r l  i n  I a n a t - hq u r  r v  ! g t t Y  u r r

E l e v a t i o n  c h a n g e
C o n c e n t r a t i o n  t i m e
C o n c e n t r a t i o n  E i m e  t y p e
Unit .  hydrograph type

To ta l  A rea

S to rm da ta
' f ^ f -  a l  n r a n i  ^ i t a t i O n

Q F n r m  l - r r n a
" . I  F V

Peak  D ischa rge
Discharge vo lume

It w CO tnilP O)lli' Pi lf lED
EFFECTIVE:

Urns Dtvrston Oll' Ges ANo MtNtNc



P r o  j  e c t  T i t l e  =  W S D D -
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc tu re  #
S t ruc tu re  t ype :

1  (DTSTURBED -  r 0 /24 )

1
Nul  I

Wate rshed  daEa
Curve number
Area

fo r  wa te rshed

=
l J r r r l r : r r l  i n  l a n a t - hr r J u r q u i r v  t g r r Y u l l

Eleva t i on  change
Concen t ra t i on  t ime
Concen t ra t i on  t ime  t ype
T T n i  t  h r r r l r n n r a n h  l - 1 / n 6v r r ! u  r r . ) / s ! v Y ! q y r r  L - y - v c

To ta l  A rea  =

S to rm da ta
To ta l  p rec ip i t a t i on  =
Q | - n r m  | - r r n a- J . Y V

Peak  D ischa rge  =
f )  i  c  a h :  r n a  r t ^ i" _ I U m e  =

# I
90 .0

0 .1  ac res
t t l t t  t l t l  h a a r

4 0 . 0  f e e t .
0 . 0 0  h o u r s

SCS Upland Curves
D is tu rbed

0 .1  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 .10  c f s
0  . 02  ac re  f t

Urns DlvrsroN On, Cns ANn Mrumc



P r o j e c t  T i t l e  =  W S D D - I  ( R E C L A I M E D  -  L O / 6 )
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc lu re  #  1
S t ruc tu re  t ype :  Nu I l

Wa te rshed  da ta  fo r  wa te rshed  #  1
Curve  number  =  75 .0
A rea  =  0 .1  ac res
Hydraul ic  length
E leva t i on  change
ConcenLra t i on  t ime
Concentrat . ion t ime type
Unit hydrograph type

Tota l  Area =

S to rm da ta
To ta l  p rec ip i t a t i on  =
Q r n r m  t - \ r n a- - f  t a e

Peak Discharge =
Discharge vo lume =

120 .00  Fee t
30 .0  f ee t .
0  .  01-  hours

SCS Upland Curve
Disturbed

0 .  L  ac res

1 .5  i nches
SCS 5 hour  des ign s torm

0 .01  c f s
0 .00  ac re  f t

li N-{ c o lll.lP o I F( A\.1r lE lD

Ures DlvrsroN Orl. Ges Ann Mwnc

EFF'ECTIVE:



Pro jec t  T i t l e  =  WSDD-
WATERSHED HYDROGRAPH

In f l ow  i -n to  s t ruc tu re  #
Q l -  r t t n l .  r r r a  l -  r r n a .

9 1 t v v .

r  ( R E C L A T M E D  -  2 5 / 6 )

1
N u l l

Wate rshed  da t .a  fo r  wa te rshed  #  1
Cu rve  number  =  75 .0
A rea  =  0 .1  ac res
Hyd rau l i c  l eng th  =  L20 .00  Fee t .
E leva t i on  change  =  30 .0  f ee t .
Concen t ra t i on  t ime  =  0 .01  hou rs

Ii h$ C ol IR" iP, O) ili,pr,Il.]glt)

UreH Dlvrsror'l Orr., C.qs ANn MlNil,rc

EFFIJCTI\IE:

JUL 3 r t  1907

Concentrat ion t ime t rype
Unit. hydrograph type:

Tota l  Area =

S to rm da ta
T n f  e l  n r a r . i  n i t a t i O n  =
Q r  n r m  l - r r n au 1  v v

Peak Discharge =
Discharge vo lume =

SCS Upland Curves
D is tu rbed

0 .1  ac res

1 .9  i nches
SCS 6 hour  des ign s torm

0 .01  c f s
0 .00  ac re  f t



P r o j e c c  T i t l e  =  W S D D - 1  ( R E C L A I M E D  -  L O / 2 4 )
WATERSHED HYDROGRAPH

In f low in to s t , ructure # 1
S t . ruc tu re  Lype :  Nu1 l x TS c o lRlP 0) l[], A\ Tt'lEE

v
Urns DlvrsroN 0rr_, Gas ANo MrNwc

Wate rshed  da ta  fo r  wa te rshed
Curve number =
Area =
Hydrau l i c  l eng th  =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit hydrograph type =

Tota l  Area =

Storm data
T n l - : ' l  n r a a ;  ^ i t a t i O n  =t / t v v a t / -
Q F n r m  F \ m oe -r rlv

Peak Discharge =
Discharge vo lume =

+ l l
t t !

/ \  t l

0 .1  ac res
120 .00  Fee t

30 .0  f ee t .
0 .01  hou rs

SCS Upland Curves
Disturbed

0 .1  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 .04  c f s
0 .01  ac re  f t



Pro jecc  T i t . l e  =  wsDD-2  (RECLAIMED
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  1
S t rucLu re  t ype :  Nu I I

Wate rshed  da ta  fo r  wa te rshed  #  1
Curve number = 75.  O
Area  =  0 .2  ac res
Hyd rau l i c  l eng th  =  200 .  OO Fee t
E leva t i on  change  =  50 .0  f ee t .
Concen t ra t i on  t ime  =  0 .  01  hou rs
Concentrat ion t ime type
Unit hydrograph type

To ta l  A rea  =

S to rm da ta
To ta l  p rec ip i t a t i on  =
Ql- nrm l -  r rna

" - r v e
Peak Discharge =
Discharge vo lume =

1 .5  i nches
SCS 5 hour  des ign

v .  u . t _  \ - L E

n  n n  l a v ^  F t -v . v v  o ' \ - l - E :  r L

L u / o )

SCS Upland Curves
D is tu rbed

0 .2  ac res

s to rm

ffi;rn prr1rli. rl I'JlElD)
ll ['..]l d,/\Ll r !l-:l.l-^-,'., r,.

Ures Dtvtstos Ort'" Ges ANo MlNtNc



Pro  j  ec t  T iE . l e  =  wsDD-2  (RECLAIMED -  25  /  6 )
WATERSHED HYDROGRAPH

In f  l ow  in to  s t ruc t .u re  #  1
S t ruc tu re  t ype :  Nu I l

Wacershed  da ta  fo r  wa te rshed  #  1
Curve  number  =  75 .0
l - \ I e d .  =  0 . 2  a c f e s
Hydrau l i c  l eng th  -  200 .  O0  Fee t
E leva t i on  change  =  50 .  O  f ee t .
Concen t ra t i on  t ime  =  0 .01  hou rs
Concen t ra t i on  t ime  t ype
Unit hydrograph Lype

To ta l  A rea  =

S to rm da ta
To ta l  p rec ip i t a t i on  =
Storm Eype =
Peak Discharge =
Discharge vo lume =

= SCS Upland Curves
= Di-s turbed

0 .2  ac res

l - .  9  i nches
SCS 6 hour  des ign s torm

0 .03  c f s
0 .00  ac re  f t

Ii ts c oF.{lP o I iR A Tf IBD

UreH DrvrsroN Olr-. Gns Ann MlNlr.rc

EFFECTIVE:



P r o j e c t  T i t l e  =  W S D D - 2  ( R E C L A I M E D
WATERSHED HYDROGRAPH

I n f  l ow  in to  s t ruc t .u re  #  1
SE ruct .ure type :  Nu1l

-  L 0 / 2 4 )

l'lrCOlt\lPOltstAlt]BD
EFI.ECTIVE:

Urns Dtvistox fJrl, Ges Atln MtNtNc

W a t e r s h e d  d a t a
Curve number

fo r  wa te rshed  Or l .  
O

Area =
Hydraul ic  length =
Elevat ion change =
Concentrat . ion t ime =
Concentrat ion t ime type =
Unit hydrograph type =

Tota l  Area =

St .orm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharqe =

, iUrscnarge VOIUme =

0 .2  ac res
200 .00  Fee t

50 .0  f ee t . .
0 .01  hou rs

SCS Upland Cur
D is tu rbed

0 .2  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 .06  c f s
0 .0L  ac re  f t



pro jec r .  T i r l e  =  wsuD-3  (UNDTSTURBED -  L0 /6 )
WATERSHED HYDROGRAPH

In f  l ow  in to  s t . ruc tu re  #  1
S t ruc tu re  t ype :  Nu l l

I t }..,[ C O E(lP' O l.[ii nI f BD,

Urns l)rvlsror.r Oll, Gns ANn MtNtNc

EFFI:CTIVE:

JUL 3 0 19q7
Watershed data for

Curve number
Area
Hydraul ic  length
Elevat ion change
Concentrat . ion t ime
Concen t ra t i on  t ime  tYPe
Unic hydrograph type

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Q l - n r m  f  \ r n au u v ! r \ r  u / . t 1 e

Peak Discharge =
Discharge vo lume =

wa te rshed  #  I

=  8 .8  ac res
=  1300 .00  Fee t
=  920  . 0  f ee t .
=  0 . I 7  hou rs
= SCS Upland Curv
=  Fo res ted

8 .8  ac res

1 - .  5  i nches
SCS 5 hour  des iqn s torm

0 .23  c f  s
0 .05  ac re  f t



pro  j  ecE  T i r . l e  =  wsuD-  3  (UNDISTURBED -  25  /  5 )
WATERSHED HYDROGRAPH

In f l ow  in to  sL ruc tu re  #  1
SLruc tu re  t ype :  Nu I I

Watershed dat .a  for  watershed # 1
Curve  number  =  59 .0
A rea  =  8 .8  ac res
Hyd rau l i c  I eng th  =  1300 .00  Fee t
E leva t i on  change  =  920 .0  f ee t .
Concen t ra t i on  t ime  =  0 .17  hou rs UreH Dtvrslox Oll. Gns Ano MwtNc

Concentrat ion t ime type
T T n  i  i -  h r r A r n n r : n h  l - r m av r r ! u  r r J q ! v Y ! q y r r  

" I I / v

ToCa l  A rea  =

Storm dat.a
To ta l  p rec ip i t . a t . i on  =
Q i  ^ r m  I  r r n aJ s v ! r r r  e 1 . t l u

Peak  D ischa rge  =
Discharqe vo lume =

SCS Upland Curves
Forest .ed

8 .8  ac res

1 .9  i nches
SCS 5 hour  des ign s torm

0 .43  c f s
0 . l-3 acre f t .

r\.itrlF,(Otrr n 1l"lff
\ + l ; , 1 L : \ l L  L , /  l r .  4  r i  J L  &



Pr
WA

o
o iecc  T i t l e  =  wsuD-3  (UNDISTURBED
TBNSHEO HYDROGRAPH

In f  l ow  in to  s t . ruc tu re  #  I
S t rucLu re  t ype :  Nu l I

Watershed dat .a
Curve number
Area
Hydrau l i c  l eng th
Elevat ion change
Concen t ra t i on  t ime
Concen t ra t i on  t ime  t ype
Unic hydrograph type

To ta l  A rea  =

S to rm da ta
To ta l  p rec ip i t a t i on  =
storm type =
Peak Discharge =
Discharge vo lume =

for  wat .ershed # 1
=  69 .0
=  8 .8  ac res

-  L00 /6 )

1300 .00  Fee t
920 .0  f ee t .

0 . l - 7  hou rs
SCS Upland Curve
Fores ted

8 .8  ac res

2 .4  i nches
SCS 5 hour  des iqn s torm

0 .90  c f s
0 .27  ac re  f t

ti r'ru rn rO)lR Pi0;lii /+Jlf lED)
l l [\ \J\-" tu':r"

E}IFE,CTIVE,--,

l jrns DtvtsttlN Otl- ' Gns ANo MtNlNc

1



Pro jec t  T i t l e  =  WSUD-3  (UNDISTURBED -  LO/24 )
WATERSHED HYDROGRAPH

fnf low in to s t , ructure # 1
S t ruc tu re  t ype ;  Nu I l

Watershed data for  watershed # 1
Curve number = G9.  O
Area  =  8 .8  ac res
Hyd rau l i c  l eng th  =  1300 .  O0  Fee t
E leva t i on  change  =  920 .0  f ee t .
Concen t ra t . i on  t ime  =  O . I7  hou rs
Concentration t ime type = SCS Up1and Curve
Unit hydrograph type = Forested

Tota l  Area =  8 .8  ac res

Storm data
Tota l  prec ip i ta t ion =
Storm type =
Peak Discharge =
Discharge volume =

2 .5  i nches
SCS Tlpe 2 storm, 24 hour storm

1 .40  c f s
0 .31  ac re  f t

]i N:,{ C rO I R j P,O [ :,,n, I lllg]D
EFFECTIVE:

Utnu l)tvrsrrlru 06, Gas Aun Mwnqc



Pro jec t  T iE Ie  =  wsDD-3  (UNDISTURBED
WATERSHED HYDROGRAPH

fn f l ow  in to  s t ruc t .u re  #  1
S t ruc tu re  t ype :  Nu l I

-  L 0 / 6 )

Wate rshed  da ta
Curve number

fo r  watershed oa1.  
o

Area
Hydrau l i c  l eng th
Elevat . ion change
Concentrat ion t ime
ConcenLrat ion t ime type
Unit hydrograph type

| T l n F  r ' l  n  * ^  -
r U L q I  A I g d  =

Sto rm da ta
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

=  0 .1  ac res
=  U U . U U  f e e E ,
=  40 .0  f ee t .
=  0 .01  hou rs
= SCS Upland Curves
= Forested

0 .1  ac res

l - .  5  i nches
SCS 5 hour  des ign s torm

0 .00  c f s
0 .00  ac re  f t

l]res Dlvrsloll Orr_, Gns ANo Mrunvc



P r o j e c t  T i t l e  =  W S D D - 3  ( U N D I S T U R B E D  -  2 5 / 6 )
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc t .u re  #  1
St , ructure Lype:  NuI l_

Wate rshed  da ta
Curve number
Area

for  watershed

=

# 1
t t t

0 .  I  ac res
x t t  t t t l  k a 6 F

4 o  f l  f a a t -

0 .01  hou rs
SCS Upland Curves
Fores ted

0 .1  ac res

1 .9  i nches
SCS 6 hour  des iqn s torm

U .  U I  C I S

0 .00  ac re  f t .

Hydraul ic  length
Elevat ion change
Concen t ra t i on  t ime
Concen t ra t i on  t ime  t ype
UniL hydrograph type

Tota l  Area

Storm data
' f n t - : l  n r a a ; ^ i t a t i O n

Q l - n r m  l - \ h a
" -r rae

Peak Discharge
Discharge vo lume

IN C O ]RIP O I Ri,,A' T' ]ElE)IRIPOIRiA'
EFT'ECTIVE,:

Dtvtstox Orl-, G,qs Aun MtNtNc



Pro  j ec r  T i r . l e  =  wsDD-3  (UNDISTURBED -  LO /24 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  I
q F r r r - f - r r r a  l - i r n a :  N U I 1e - r l v \

Wate rshed  daLa  fo r  wa te rshed  #  I
Curve  number  =  69 .  O
Area  =  0 .1  ag res
Hyd rau l i c  I eng th  =  80 .  O0  Fee t
E leva t i on  change  =  40 .  O  f ee t .
Concen t ra t i on  t ime  =  0 .01  hou rs
Concentrat . ion t ime type
Unit hydrograph Lype

Tota l  Area =

Storm dat ,a
To ta l  p rec ip i t a t i on  =
Qr  n rm  t -  \ r na

" J t a e

Peak Discharge =
Discharge vo lume =

SCS Upland Curves
Fores ted

0 .1  ac res

2 .5  i nches
SCS Type  2  s to rm,  24  hou r  s to rm

U .  U J  C I S

0 .00  ac re  f t

liNCOIRIPO]itATIEID)

Ureu Drvrsror.r Ott", Gns ANn MwNc

EFF'ECTTVE:



D r n i a n 1 -  T i i - I as l v J s u u  r r u - L s  =  W S D D - 3  ( R E C L A I M E D  _  L O / 6 )
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu l I

Wate rshed  da ta  fo r  wa te rshed
Curve number =
Area
Hydrau l i c  l eng th
Elevat ion change
Concentrat ion t . ime
Concentrat ion t ime type
Unit hydrograph type

TotaL Area =

Storm data
To ta l  p rec ip i t a t . i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

, J . V

0 .2  ac res
100 .00  Fee t

4 A  O  f o o l -

0 .00  hou rs
SCS Upland Curves
D is tu rbed

0 .2  ac res

1 .5  i nches
SCS 5 hour  des ign s torm

0 .01  c f s
0 .00  ac re  f t

ii t'l CO I R.IP,Olilr,,flr,if BD

Grs Ann MtI,ttNc



Pro ;ec t  T i t l e  =  WSDD-3  (RECLAIMED -  25 /6 )
WATERSHED HYDROGRAPH

In f l ow  i n to  s t r uc tu re  #  I
S t ruc tu re  t ype :  Nu l l

Wa te rshed  daCa
Curve number
Area

fo r  wa te rshed  #  1
=  75 .0
=  0 .2  ac res

Hydrau l i c  l eng th
E leva t i on  change
Concen t ra t i on  t ime
Concent , ra t ion t ime type
Uni t  hydrograph rype

ToEaI  Area =

S to rm da ta
To ta l  p rec ip i t a t i on  =
Storm type = SCS
Peak Discharge =
Discharge vo lume =

100 .00  Fee t
48 .0  f ee t .
0 .00  hou rs

q ( . l Q  T T n l : n A  l i r l- * r ves
f ) ' i  q F r r r l . r a r l

0 .2  ac res

L .9  i nches
5 hour  des ign s torm

0 .02  c f s
{ t  { t t }  a ^ 1 6  f F

Utnu I)lvr:ston Ort-, Gns AnP MtNnc



P r o j e c c  T i L l e  =  W S D D -
WATERSHED HYDROGRAPH

f n f l ow  in t .o  s t ruc tu re  #
S t , ruc tu re  Lype :

3  ( R E C L A T M E D  -  L 0 / 2 4 )

1
N u L l

Wate rshed  da ta
Curve number
Area

fo r  wa te rshed

=

++ '1

75 .0
0 .2  ac res

1  n n  n O  F o a l -

48 .0  f eeL .
0 .00  hou rs

SCS Upland Cu
D is tu rbed

0 .2  ac res

2 .5  i nches
SCS Type 2 s torm,

0 .05  c f s
0 .01 "  ac re  f  t

Hydraul ic  lengt .h
Elevat ion change
Concen t ra t i on  t ime
Concentrat ion t ime Eype
Unic hydrograph rype

To ta l  A rea  =

St .orm data
To ta l  p rec ip i t a t i on  =
S r n r m  f \ r r n a- ] t . -

Peak Discharqe =
, i

UISCnarge  VOIUme =

24 hour  s torm

Dlr . lsroN



Pro jec t  T i t l e  =  WSDD-
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc t .u re  #
S t ruc tu re  Lype :

3  ( D T S T U R B E D  L 0 / 6 )

1
N u l I

Watershed data
Curve number
Area

for  watershed F I
90 .0

O  ?  i ^ r a c

r 25 .00  Fee t
70 .0  f ee t .
0 .00  hou rs

SCS Upland Curves
Disturbed

0 .3  ac res

1 .5  i nches
SCS 6 hour  des iqn s torm

0 .08  c f s
0 .02  ac re  f t

Hyd rau l i c  l eng th
Elevat ion change
Concen t ra t i on  t ime
ConcenLrat ion t ime type
Unit hydrograph type

Tota l  Area =

Storm data
T n t a ' l  n r c , - i  n i L a t i O n  =

storm type =
Peak Discharge =
Discharge volume =

OlR"lProllii-qt'li"IE
EFFHC:TIVE:

Llrns Dlvrsloru Orl. Gas ANn Mnllt,rc



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

= wsDD-3 (DISTURBED 25 / 6,)^.._.., , .-_

{.Jrnu

SCS Upland Curves
D is tu rbed

0 .3  ac res

1 .9  i nches
SCS 5 hour  des iqn s torm

0 .L2  c f s
0 .02  ac re  f t

I n f l ow  in to  s t ruc tu re  #  I
S t ruc tu re  Eype :  Nu I l

Wa te rshed  da ta  fo r  wa te rshed  #  1
Cu rve  number  =  90 .0
A rea  =  0 .3  ac res
Hyd rau l i c  l eng th  =  125 .  O0  Fee t
E leva t i on  change  =  70 .0  f ee t . .
Concen t ra t i on  t . ime  =  0 .00  hou rs

I Llii C'o r;1 i;r(;) )ii ;\.lf IEID)

Concen t ra t i on  t ime  t ype
r T n  i  f -  h r r r l r a a r a r r h  F l r h av t l f  u  f  ! J  u !  v Y t  q l / r r  L y P E

To ta l  A rea  =

Storm data
r F n l - : ' l  n r a ^ i ^ i t a t i O n  =y r  v v ! y ,

Q l . n r m  r r m a
" .I -!/v

Peak  D ischa rge  =
Discharge vo lume =

LFI:F,(l' l ' lvE:



Pro  j  ec t '  T i t . I e
WATERSHED HYDROGRAPH

= WSDD-3  (D ISTURBED L0 /24 )

Inf low in to s t . ructure # 1
S t ruc tu re  t ype :  Nu I l

Watershed data for  watershed # 1
Curve  number  =  90 .0 1b
Area
Hydraul ic  lengt .h
Elevat ion change
Concent . ra t ion t ime
Concentrat ion t ime type
T T n i  F  h r r r l r n a r r n l . r  F r m a9J - t /g

To ta l  A rea  =

Storm data
To ta l  p rec ip i t a t i on  =
storm type =
Peak Discharge =
Discharge vo lume =

=  0 .3  ac res
=  125 .00  Fee t ,
=  70 .0  f ee t .
=  0 .00  hou rs
= SCS Upland Curves
=  D is tu rbed

0 .3  ac res

2 .5  i nches
SCS Tlpe 2 s torm,  24

0 .  L8  c f s
0 .03  ac re  f t

I
i

I
1

X N'J C O lR"lP, rC) l.[li zq, II'IE ]D)

UIRH DrvrsloN (') lr_, Ces Arln Mruwc

hour storm



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

= WSDD-3  (PAVED I0 /5 )

In f l ow  i -n to  s t ruc tu re  #  I
q f  r 1  r . - f  I I r c  l - \ , r n e :  N U I I' J  l , '

Watershed data for  watershed # 1
Curve  number  =  95 .0
A rea  =  0 .3  ac res
Hyd rau l i c  l eng th  =  100 .00  Fee t
E leva t i on  change  =  3 .0  f ee t .
Concen t ra t i on  t ime  =  0 .0L  hou rs
Concentrat ion t ime type = SCS Upland Cu
Unit hydrograph type = Disturbed

-$i,*-.--,- -' --1i+-,!*tdg

tn
I
I
I

l
I

i
I
:!,1

I
I

l
t
6

I
rves

Tota l  Area

Storm data
To ta l  p rec ip i t a t i on
Storm type
Peak  D ischa rge
Discharge vo lume

=  0 .3  ac res

=  1 .5  i nches
= SCS 5 hour  des ign s torm
=  0 .L7  c f  s
=  0 .03  ac re  f t

[]dCORiPOIR"A''.[ED)

Urng Dtvtslox Orr-. Gns Arto MttltNc



P r o j e c t  T i t l e  =  W S D D -
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc tu re  #
Q t - r t t n l -  r r r a  l - r m a .e- r  !1e  .

-  / h n r r r ^  ^ F  / - \J  ( P A V h j u  2 5 / 6 )

I
L\t ] I  I

Wate rshed  da ta
Curve number
Area

fo r  wa te rshed

=

+ t l

95 .0
0 .3  ac res

l - 00 .00  Fee t

D is tu rbed

0 .3  ac res

1 .9  i nches
SCS 5 hour  des iqn s torm

0 .22  c f  s
0 .04  ac re  f c

Hydraul ic  length
Elevat ion change
Concentrat , ion t ime
ConcentraL: -on t rme type
Unit hydrograph type

To ta l  A rea  =

S to rm da ta
To ta l  p rec ip i t a t . i on  =
Storm type =
Peak  D ischa rge  =
Discharqe vo lume =

{ ies Axt- r  MtNtNc



P r o j e c t  T i t l e  =  W S D D - 3  ( P A V E D  L A / 2 4 )
WATERSHED HYDROGRAPH

I n f l ow  i n to  s t r uc tu re  #  I
q r r l r . - f 1 1 r a  l - r / n e :  N U I ]L l v r

-  Wa te rshed  da ta
Curve number
Area

for  watershed #

Hydrau l i c  l eng th
Elevat ion change
Concen t ra t i on  t ime
Concentrat ion t rme type
Unic hydrograph type

To ta l  A rea  =

S to rm da ta
T n f : ' l  n r e r - i . ' i t a t i O n  =

Storm type =
Peak Discharge =
Discharge vo lume =

I
95 .0

0 .3  ac res
100 .00  Fee t

3 .0  f ee t .
0 .01  hou rs

SCS Upland CurveS*F"*
Dis turbed

0 .3  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

U .  J Z  C I S

0 .05  ac re  f t

[Jr,cH Dlvrstrln [)rt, '  Ge"s ANn MtNtt{c



l ) T 6 1 A - r  ' l  r r i a

WATERSHED HYDROGRAPH
=  W S D D - 4  ( P A V E D  L O / 6 )

I n f l ow  in to  s t ruc tu re  #  1
S t - r r r c l r r r e  l - \ , r n e :  N U I I9 J 1 1 \

Watershed dat .a  for  watershed # 1
Curve  number  =  95 .0
Area
Hydraul ic  length
E leva t i on  change
ConcenEra t i on  t ime
Concentrat ion t ime type
Unic hydrograph type

To ta l  A rea  =

S to rm da ta
T n F : l  n r a a ; ^ i t a t i O n  =! / 4  v v  r t / .

Storm type =
Peak Discharge =
Discharge vo lume =

=  0 .1  ac res
=  250 .00  Fee t
=  20 .0  f ee t .
=  0 .01  hou rs
= SCS Upland Curve
=  D is tu rbed

0 .1  ac res

1 .5  i nches
SCS 5 hour desiqn storm

0 .07  c f s
0 .01  ac re  f t

lrr{co ,c)li,A','

Urnu Dtvtstor'r C)rt-. Cies Ano MtutNc



D r n i a a t -  T i  | -  l  c

WATERSHED HYDROGRAPH

Watershed dat ,a
Curve number
Area

=  W S D D - 4  ( P A V E D  2 5 / 5 )

I n f l ow  in to  s t ruc tu re  #  1
S t - r r r r - F r r r a  l - \ . z n e :  N U I Ie ,r r1'

I rrw
I
i

OlRilPOiRi";ri
EF{rr:q1iV6,

rTn]rjrf\
I l  t f {  i l  l )

for  watershed

=

J l I
t t r

9 5 . 0
n  1  - a r a r F a

250 .00  Fee t
20 .0  f ee t .
0 .01  hou rs

CS Upland Cu
is turbed

Hydrau l i c  l eng th
Elevat ion change
Concentrat ion t , ime
Concentrat ion t ime type
Unit hydrograph t,ype

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

0 .1  ac res

1 .9  i nches
SCS 5 hour  des ign s torm

0 .09  c f s
0 .0L  ac re  f t ,

Gns Aun Mnnvc



P r o j e c t .  T i t I e
WATERSHED HYDROGRAPH

=  W S D D - 4  ( P A V E D  I O / 2 4 )

I n f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu I l

Wa te rshed  da ta  fo r  wa te rshed  #  1
Curve  number  =  95 .0
A rea  =  0 .1  ac res
Hyd rau l i c  l eng th  -  250 .00  Fee t
E leva t i on  change  =  20 .0  f ee t .
Concen t ra t i on  t ime  =  0 .01  hou rs

il lq C O lpf P O ir'l ;a),Tf lE lDl

UrRu DlvrsloN 0rr-, (ins ANo MrNNc

FJ}iF"h,CTIVE:

JUL 3 rt 1as7

Concentrat ion t ime type
Unit hydrograph t.1pe

Tota l  Area

S to rm da ta
T o t - a I  n r e r - ' i  n i t a t . i o n
q f ^ r m  f r / h a- / . Y -

Peak Discharge
Discharge vo lume

SCS Upland Curves
Disturbed

0 .1  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 .L2  c f  s
0 .02  ac re  f t



P T O J C C I  T i T I C  =  W S D D - 4  ( D I S T U R B E D  L O / 6 )WATERSHED HYDROGRAPH
I n f l ow  in to  s t ruc tu re
Structure t14>e:

Watershed data for
Curve number
Area
Hydraul ic  lenqth
Elevat ion chaiqe
Concentrat i_on ! ime

+ l l

NuI1

watershed # 1
=  90 .0
=  0 .1  ac res

Concentrat ion t ime type
Unit. hydrograph rlpe

=  100 .00  Fee t
=  10 .0  f ee t .
=  0 .01  hou rs

SCS Upland Curves
Disturbed

0 .1  ac res

1 .5  i nches
SCS 6 hour  des ign s torm

0 .04  c f s
0 .01  ac re  f t

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge volr-,me =

Ureu Drvrsrox Orr.. Ges Aruo Mrultvc



Pro jec r  T i r l e  =  wsDD-4  (D ISTURBED 25 /6 )
WATERSHED HYDROGRAPH

Inf low in t .o  s t . ructure # 1
S t ruc tu re  t ype :  Nu I1

-  Watershed data for  watershed # 1
Curve  number  =  90 .0
A rea  =  0 .1  ac res
Hydrau l i c  l eng th  =
Elevat ion change =
Concen t ra t i on  t ime  =
Concentrat ion t ime type =
Unit hydrograph type =

Tota l  Area =

S to rm da ta
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

100 .00  FeeC
10 .0  f ee t  .
0 .01  hou rs

SCS Upland Curves
Disturbed

0 .1  ac res

L .9  i nches
SCS 5 hour  des iqn s torm

0 .05  c f s
0 .01  ac re  f t

EFItrHC'}'IVE:

JUL 3 0 1ca7

UrnH DrvrsrclN Oll, Gns ANn MtNnc



P r o i e c t  T i t l e  =  W S D D -
WATER.SHED HYDROGRAPH

I n f l ow  in to  s t ruc tu re  #
S t ruc tu re  t ype :

4  ( D T S T U R B E D  L o / 2 4 )

1
N u I I

Watershed dat .a  for  wat ,ershed # L
Cu rve  number  =  90 .0
A rea  =  0 .1  ac res
Hyd rau l i c  l eng th  =  100 .00  Fee t
E leva t i on  change  =  l - 0 .0  f  ee t .
Concen t . ra t i on  t . ime  =  0 .01  hou rs

IiNn C O iRJP O I fu\"tf IED

s Urag Dtvtstott Oll, Ges ANo MttqwaConcentrat ion t ime type
Unic hydrograph type

Toca l  A rea  =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

SCS Upland Cu
Disturbed

0 .1  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 .08  c f s
0 .01  ac re  f t



p ro jecE  T i r l e  =  wSDD-S  (UNDISTURBED -  L0 /6 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  I
Sf r r r ( : t r r re l - \ , .ne :  Nul- Ie -r -tar

Wate rshed  daLa
Curve number
Area

for  wat ,ershed Or l .  
o

=  S C S

0 .1  ac res
50 .00  Fee t .

30 .0  f ee t .
0 .01  hou rs

SCS Upland Curve
Fores ted

0 .1  ac res

1 .5  i nches
6 hour  des ign s torm

0 .00  c f s
0 .00  ac re  f t

Hyd rau l i c  l engEh
E leva t i on  change
Concen t ra t i on  t ime
Concentrat ion t ime type
Unit hydrograph type

Tot .a l  Area =

S to rm da ta
To t .a l  p rec ip i t a t i on  =
St.orm t.ype
Peak Discharge =
Discharge vo lume =

tirN c o lRrlp 0) I[r A, 1l EID)

Ure,H DtvtstctN Oll, Ges ANu MtNtt'tc



P r o  j  e c t  T i L I e
WATERSHED HYDROGRAPH

WSDD-5  (UNDISTURBED -  25 /6 )

In f l ow  in to  s t ruc tu re  #  I
Q l - r r r n l - r r r a  f \ r ^ 6 :  N U l l

" l I l r

Wate rshed  da ta  fo r  wa te rshed  #  1
Cu rve  number  =  59 .0
A rea  =  0 .1  ac res
Hyd rau l i c  I eng th  =  90 .00  Fee t
E leva t i on  change  =  30 .0  f ee t .
Concen t ra t i - on  t . ime  =  0 .01 -  hou rs
Concen t ra t i on  t ime  t ype
t T h  i  t -  l . r r r A r n n r a n l r  l -  \ r n au r r r L  r r ) / u r v Y r q ! / r r  L - y [ J s

Tot .a l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Q l - n r m  l - r r n a

" J t , v
Peak Discharge =
Discharqe vo lume =

SCS Upland Curves
Fores ted

0 .1  ac res

1 .9  i nches
SCS 5 hour  des iqn s torm

0 .01  c f s
0 .00  ac re  f t

[JraH Drvrslor.r Orr-, Gns Aun MrNtNc



P r O i  C C T  T 1 T I C  =  W S D D -  5  ( T T N D I S T U R B E D
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc tu re  #  I
Q l -  r t t n l - r r r o  t -  l m a  :  N U l lu j v r

L0  /  24 )

Wate rshed  da ta
Curve number
Area

fo r  wa te rshed  Oa1.  
o

Hydrau l i c  l eng th
Elevat ion change
Concen t ra t i on  t ime
Concentrat ion t ime type
Unit hydrograph type

Tocal  Area =

S to rm da ta
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge voLume =

0 .1  ac res
50 .00  Fee t

30 .0  f ee t .
0 .01  hou rs

SCS Upland Curves
Fores ted

0 .1  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 .03  c f s
0 .00  ac re  f t

I riCO lRi lp,C) liti A, Tf lE ID)
*,EF[€(,:TIVli:

UrnH Drr,;slo** 0n,. Ces ANo Mtntwc



P r n i  o n i  T i  t -  I  a =  WSDD_
WATERSHED HYDROGRAPH

In f l ow  in to  sL ruc tu re  #
S t ruc tu re  t ype :

s  ( R E C L A T M E D  -  L O  /  6 )

1
N u l I

Watershed data for
Curve number
Area

watershed

=
Hydraul ic  length =
Elevat ion change =
Concen t ra t i on  t ime  =
Concentrat . ion t ime type =
Unit hydrograph type =

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
.S f c l rm  l - r r no

" - r I , v
Peak Discharge =
Discharge vo lume =

# 1
1 t r

0 .3  ac res
6 U .  U U  b e e t

4 0  O  f a a i -

0 .00  hou rs
SCS Upland Curves
Disturbed

0 .3  ac res

1 .5  i nches
SCS 5 hour  des iqn s torm

0 .02  c f s
0 .01  ac re  f t

I FJ C O[t JP/t)r i i i A\, I [.]glD
EFFL:gx1r7p,

Uras l)lvr_rron Orr, Gns Awo Mrunrc



P r o  j  e c E  T i E . I e  =  W S D D -  5  ( R E C L A I M E D  -  2 5  /  6 )
WATERSHED HYDROGRAPH

I n f l ow  in t .o  s t ruc tu re  #  I
S t ruc tu re  t ype :  Nu I l

Watershed data for  watershed # I
Curve number = 25.  O
Area  =  0 .3  ag res
Hydrau l i c  l eng th  =  80 .  O0  Fee t
E leva t i on  change  =  40 .  O  f ee t . .
Concen t ra t i on  t ime  =  O .0O hou rs
Concentrat . ion t ime type
Unit hydrograph type

To ta l  A rea  =

S to rm da ta
To ta1  p rec ip i t a t i on  =
Gr  n rm  l -  \ / na- 1 - Y -

Peak Dj -scharge =
Discharqe vo lume =

SCS UpIand Curves
D is tu rbed

0 .3  ac res

1 .9  i nches
SCS 5 hour  des ign s torm

n  n / l  ^ F ^v .  v :  u t D

0 .01  ac re  fE

COIr'f ,l,irlt.'Ji"
.* EFrrgiy;'"

UreH l)lvrsrol Orr.. Gas Axn Mwnc



p ro jec r  T iE le  =  wSDD-5  (RECLAIMED -  La /24 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  1
q l -  1 1  r ^ l - r r r a  . | -  \ r h a  :  N U I }u J I l '

Watershed data for  watershed # l_
Curve  number  =  75 .0
Area
Hydraul ic  lengt .h
Elevat ion change
Concentrat ion t . ime
Concentrat ion t ime type
Unit hydrograph type

To ta l  A rea  =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

=  0 .3  ac res
=  80 .00  Fee t
=  40 .0  f ee t .
=  0 .00  hou rs
= SCS Upland Curves
=  D is tu rbed

0 .3  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 .  L0  c f s
0 .02  ac re  f t

li lN$ C O iitlP O iit,,r'lf ED
EFFHCTIVE:

DrvrsroN Orl, Ges Alrn MnINc



P r o j e c t  T i t l e  =  W S D D - 5  ( p A V E D  -  L O / 6 )
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc t .u re  #  1
S t ruc tu re  t ype :  Nu l l

Wa te rshed  da ta  fo r  wa te rshed  #  1
Curve  number  =  95 .0

i loEiu"tt" rensth =
Elevat ion change =
Concentrat . ion t ime =
Concentrat ion t ime type =
Unit hydrograph type =

Tota l  Area =

Storm dat ,a
To ta l  p rec ip i t a t i on  =
Storm Lype =
Peak Discharge =
Discharge vo lume =

0 .3  ac res
? O n  n n  F a o F

25 .0  f ee t .
0 .01  hou rs

SCS Upland Curves
D is tu rbed

0 .3  ac res

1 .5  i nches
SCS 5 hour  des iqn s torm

0 .2L  c f  s
0 .03  ac re  f t

IR"FO:flli

UraH I)lvrsror.r Oll, Ges At.lo Mtnnic



p ro ' j ec r  T i r l e  =  WSDD-S  (PAVED -  25 /6 )
WATiRSHED HYDROGRAPH

In f l ow  in to  s t . ruc tu re  #  1
S t ruc tu re  t vpe :  Nu l I

Wate rshed  da ta  fo r  wa te rshed  #  I
Cu rve  number  =  95 .0
A rea  =  0 .3  ac res
Hydrau l i c  I eng th
Elevat . ion change
Concen t ra t i on  t . ime
ConcenLrat ion t ime type
Uni-t hydrograph type

Tota l  Area =

S to rm da ta
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

=  300 .00  Fee t
=  25 .0  t ee t .
=  0 .01  hou rs
= SCS Upland Curves
= Di-s turbed

0 .3  ac res

1 .9  i nches
SCS 6 hour  des ign s torm

0 .27  c f  s
0 .04  ac re  f t

nN.{coRiPOliiA"

[JraH Dlvt:^rou Orr_, Gns ANn MrNlNc



P r o j e c t  T i t l e
WATERSHED HYDROGRAPH

W S D D - 5  ( P A V E D  -  L O / 2 4 )

I n f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu l l

Watershed dat .a  for  watershed # 1
Curve  number  =  95 .0
A rea  =  0 .3  ac res
Hyd rau l i c  l eng th  -  300 .00  Fee t
E leva t i on  change  =  25 .0  f ee t .
Concen t ra t i on  t ime  =  0 .01_  hou rs
Concen t ra t i on  t ime  t ype
Unit hydrograph type

Tota l  Area =

S to rm da ta
T n F : ' l  n r a a i  ^ i _ t a t i O n  =I / r  v v r } / !

Storm Lype =
Peak Discharge =
Discharge vo lume =

SCS Upland Curves
D is tu rbed

0 .3  ac res

2 .5  i nches
SCS Type  2  s to rm,  24

0 .39  c f s
0 .05  ac re  f t

hour  s torm

n Id C O iRl P' O iil. pr"'T lE iD
EFFEC,TIVE:

Urns Dtvtsttlr.r Otr-. Cins AHn MtNlNc



p ro jec r  T i t l e  =  wSDD-7  (UNDTSTURBED L0 /6 )
WATERSHED HYDROGRAPH

In f l ow  in to  sL ruc tu re  #  I
Q l - r r r r . t -  r r r a  F \ m e :  N U I Is  - f  v '

Wat.ershed dat,a for watershed # l-
Cu rve  number  =  59 .0
Area
Hydraul ic  length
Elevat . ion change
Concent . ra t ion t ime
Concentrat . ion t ime type
Unit hydrograPh t.ype

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharqe vo lume =

0 .2  ac res
l - 00 .00  Fee t

78 .0  f ee t .
0 .0 f  hou rs

SCS Upland Curves
Forested

0 .2  ac res

1 - .5  i nches
SCS 6 hour  des ign sLorm

0 .00  c f s
0 .00  ac re  f t

i ilIJ,CO[i"]!'',Otlt;iii lflEtD
Etr}.'[iCTlVE:

lJrnH Dlv'sroru t)rr . ,  Ges ANn MtNtr,ro



Pro jec r  T i r l e  =  WSDD_7  ( ITNDISTURBED 25 /6 )WATERSHED HYDROGRAPH
fn f l ow  in to  s t , ruc tu re  #  I
S t ruc tu re  t ype :  Nu l l

-  Wa te rshed  da ta
Curve number
Area

for  watershed # 1
=  6 9  n

Hydraul ic  length =
El-evat. ion change =
Concen t ra t i on  t ime  =
Concent . ra t i_on t ime type =
UniL hydrograph type =

Tota l  Area

Storm data
To ta l_  p rec ip i t a t i on  =
Storm type =
Peak Discharqe =
Discharge vo lume =

0 .2  ac res
ruu .  uu  l . ' ee t

78 .0  f ee t .
0 .0L  hou rs

SCS Upland Curves
Forested

0 .2  ac res

1 .9  i nches
SCS 5 hour  des ign s t .orm

n  ^ .U .  U J .  C r S
0 .00  ac re  f t

ii lis c o i Rt l P, o I li, /F|ti lB iD
EFFECTIVE:
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p ro jec r  T i r l e  =  wsDD-7  (UNDISTURBED L0 /24 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t , ruc tu re  #  I
C l - r r r r . F r r r a  t \ r n e :  N U 1 ]v  i  ra '

Wat.ershed data for  watershed # 1
Curve  number  =  59 .0
A rea  =  0 .2  ac res
Hyd rau l i c  l eng th  =  100 .00  Fee t
E leva t i on  change  =  78 .0  f ee t .
Concen t ra t i on  t ime  =  0 .01  hou rs
Concentrat ion t ime type
Unit hydrograph type

To ta l  A rea  =

Storm data
T n l - a l  n r e r ^ ' i  n i t a t i O n  =

Storm type =
Peak  D ischa rge  =
Discharge vo lume

= SCS Upland Curves
=  Fo res ted

0 .2  ac res

2 .5  i nches
SCS Type 2 storm, 24 hour storm

0 .05  c f s
0 .01  ac re  f  t ,

Ures f)lvrsroN Orl, Gas ANn MrNNc



p ro jecE  T i r l e  =  wsDD-7  (D ISTURBED L0 /6 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu I I

Watershed data for  wat .ershed # 1
Curve  number  =  90 .0
Area
Hydrau l i c  l eng th
Elevat . ion change
Concen t ra t i on  t ime
Concentrat ion t ime type
Unit. hydrograph t.ype

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Q l - n r m  F a m ap  L v !  t r r  u - r . t / 9

Peak Discharge =
Discharge vo lume =

=  0 .2  ac res
=  L20 .00  Fee t
=  80 .0  f ee t .
=  0 .00  hou rs
= SCS Upland Curves
=  D is tu rbed

0 .2  ac res

L .5  i nches
SCS 5 hour  des ign s torm

0 .05  c f s
0 .01  ac re  f t

I

I
I

I
I
t
t
I
t

I
I

E:FFECTIVE:

nt  3o1oo- l  l ra l
f
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Drn - i  c r - l .  T i  t -  I  e
. , -  - : -WATERSHED HYDROGRAPH

7  ( D T S T U R B E D  2 5 / 5 )

I
N u L I

=  WSDD-

In f l ow  in to  sEruc tu re  #
S t ruc tu re  t ype :

Wate rshed  da ta  fo r  wa te rshed  #  1
Curve  number  =  90 .0
A rea  =  0 .2  ac res
Hyd rau l i c  l eng th  =  120 .00  Fee t
E leva t . i on  change  =  80 .0  f ee t .
Concen t ra t i on  t ime  =  0 .00  hou rs
Concen t ra t i on  t ime  t ype
r T n  i  t -  h r r d r n a r r n h  f  r m av I l I  u  r r ) /  s !  v Y  r  q t / r r  s  J  l / v

Tocal  Area =

Storm data
To ta l  p rec ip i t a t i on  =
storm type =
Peak Discharge =
Discharge vo lume =

SCS Upland Curves
D is tu rbed

0  . 2  ac res

1 .9  i nches
SCS 5 hour  des ign s torm

0 .07  c f s
0 .01 -  ac re  f t ,

li IN C O IRtl F O I ii.,di'"' l[18] D
EFFI]CTIVU:

l]rns DrvlsloN Orl. Gls AND Mlln{c



Drn i  o r - l -  T i  l -  I  a

WATERSHED HYDROGRAPH
=  W S D D - 7  ( D I S T U R B E D  L O / 2 4 )

120 .00  Fee t
80 .0  f ee t .
0 .00  hou rs

SCS UpIand Curves
Dist .urbed

0 .2  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 . I2  c f  s
0 .02  ac re  f t

I n f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu l l

Watershed data for  watershed # 1
Curve  number  =  90 .0
A rea  =  0 .2  ac res
Hydrau l i c  l eng th
Elevat ion change
Concentrat ron t lme
Concen t ra t i on  t ime  tYPe
T T n  i  + -  l . r . r r l r a a r : n h  l -  \ m ar J I M  l l y v r v Y r q ! / r r  e J ! / e

To ta l  A rea  =

Storm data
To t .a l  p rec ip i t a t i on  =
Storm tYPe =
Peak Discharge =
Discharge vo lume =

f
I

I
I
I

Ur,qs Dtr' isron {Ju-' Ges At{D Mtlltxc



P r o j e c t  T i t l e  =  W S D D - 7  ( P A V E D  L O / 6 )
WATERSHED HYDROGRAPH

In f  low in t ,o  s t . ructure # I
S t ruc tu re  t ype :  Nu l - l

Watershed dat .a  for  watershed # 1
Curve number = qq n
Area
Hydraul ic  lengt .h
E leva t i on  change
Concentrat . ion t ime
Concentrat ion t ime type
ITn i  r  hrrr l  r ,^rr r r :  nh I  rmov r r f  u  v Y !  q y r r  u l l / s

To ta l  A rea  =

S to rm da ta
T o f  a l  n r e r - i  n i t a t . i O n  =
Q l - n r m  l - 1 m a

" . r  v -
Peak Discharge =
Discharge vo lume =

=  0 .1  ac res
=  150 .00  Fee t
=  5 .0  f ee t .
=  0 .01  hou rs
= SCS Upland Curves
=  D is tu rbed

0 .1  ac res

l - . 5  i nches
SCS 5 hour  des ign s torm

0 .05  c f s
0 .0L  ac re  f t

d
t
I
I
I
I
I
i
I
I
l
a
1

ii il,lt-/
E [.']'i t-:('"r I \l ti :

tJrnH Dlvlslor r-)ti-. t-i'rs At'rt.r lvttutt'tc



Pro jecc  T i t l e  =  WSDD-7  (PAVED 25 /6 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t rucLu re  #  I
S | -  r t t r - l - r r r c  r l r n A .  N r r l ]u - I  l l -

Watershed data for  watershed # l -
Cu rve  number  =  95 .0
Area
Hydrau l i c  l eng th
E leva t i on  change
Concen t ra t i on  t ime
Concen t ra t ron  L rme  t ype
TTn  i  l -  h r r d rna r : nh  l -  \mav l r l  u  r r J  s !  v Y  !  q y r r  u  I . Y r

To ta l  A rea  =

S to rm da ta
Tot .a l  prec ip i ta t ion =
q F ^ r m  l - \ / n a

" r  r "
Peak Discharge =
Discharqe vo lume =

0 .1  ac res
150 .00  Fee t

5 .0  f ee t .
0 .01  hou rs

SCS Upland Curves
D is tu rbed

0 .1  ac res

1 .9  i nches
SCS 6 hour  des ign s torm

0 .08  c f s
0 .01  ac re  f t

L lil C'.* iii; l[i'iUi rii' iii'
E!:rFrtj:(:.TIVij;

l J la ,H I ) i r ' i ' l l t1 t  ( - ! t i - .  L r t ^s  ANn Mtunc



Pro jec r  T i r l e  =  wsDD-7  (PAVED L0 /24 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t vpe :  Nu I l

Watershed data for  wat .ershed # 1
Cu rve  number  =  95 .0
A rea  =  0 .1  ac res
Hydraul ic  length =
E leva t i on  change  =
Concen t ra t i on  t ime  =
Concentrat ion t ime type =
Unit hydrograph type =

Tota l  Area =

Storm dat .a
To f  a ' l  n r c r - ' i  n  i t a t  iOn  =
Q l - n r m  l - r m o  =  S C S" . I - Y e

Peak Discharge =
Discharge vo lume =

150 .00  Fee t
5 .0  f ee t .

0 .01  hou rs
SCS Upland Curves
Disturbed

0 .1  ac res

2 .5  i nches
Type  2  s to rm,  24

U .  I I  C I S

0 .02  ac re  f t .

hour  s torm

li[:i C,; r fi;l f]'ri ;, Ji :,;.;'
EFXr{::C.ftVU:

o
UrAI{ I)tv!sroi'; {)r-. Gas Axu MtNtNc



Pro jecc  T i t l e  =  WSDD-8  (UNDISTURBED IO /G)
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  I
S t ruc tu re  t ype :  Nu l l

Watershed data for  watershed # I
Cu rve  number  =  69 .0
Area
Hydrau l i c  I eng th
E leva t i on  change
Concen t ra t ron  t ime
Concentrat ion t ime type
Unit hydrograph t.1pe

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Q f n r m  l - \ m a

" J  H V

Peak Discharge =
Discharqe voLume =

=  3 .5  ac res
=  700 .00  Fee t
=  460 .0  f ee t .
=  0 .09  hou rs
= SCS Upland Curves
=  Fo res ted

3 .5  ac res

L .5  i nches
SCS 5 hour  des ign s torm

0 .10  c f s
0 .02  ac re  f t

I
I
I
I
I
I
t
I

I
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i
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P r n i a r - l -  T i  t - ' l  or l v J e e u  r 4 L r s  =  w s D D - 8  ( U N D I S T U R B E D  2 5 / 6 )
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t . ype :  Nu l1

-  Wate rshed  da ta  fo r  wa te rshed  #  I
Curve  number  =  59 .  O
Area  =  3 .G  ac res
Hyd rau l i c  I eng th  =  700 .00  Fee t
E leva t i on  change  =  460 .0  f eeE .
Concen t ra t i on  t ime  =  0 .09  hou rs
Concentrat ion t ime type =
Unit hydrograph type =

To ta l  A rea  =

S to rm da ta
To ta l  p rec ip i t a t i on  =
storm type = scs
Peak Discharge =
Discharge vo lume =

SCS Upland Curves
Fores ted

3 .5  ac res

1 .9  i nches
6 hour design storm

0 .20  c f s
0 .05  ac re  f t

JUL

UTRH [)tr, , ' t l0N {- ir t- .  lo.qs ,t \xl  Mti ' l t t ' tc



, ) r 6 a a - r  ' l  t  r  I a

WATERSHED HYDROGRAPH
=  W S D D - 8  ( U N D I S T U R B E D  L O / 2 4 )

f o r  wa te rshed

In f l ow  i n to  s t r uc tu re  #  1
S t ruc tu re  t ype :  Nu l l

Wa te rshed  da ta
Curve number
Area
l r r r r i r r r r l  i  n  I  o n n F l ' ri i y  g l  q q r  ! 9  r E l r Y  L l r

E I e v a E i o n  c h a n g e
C o n c e n t r a t i o n  t i m e
C o n c e n t r a t i o n  t i m e  t y p e
r T n  i  f -  h r r r i r n a r r n h  F \ m au r l t 9  ! r / s ! v Y ! q } / r r  u - Y . t / s

Tota l  Area =

St .orm data
T n l -  a l  n r c r - ' i  n i t a t i o n  =

Storm type =
Peak  D ischa rge  =
Discharqe vo lume =

{+ '1

5 9 . 0
3 . 5  a c r e s

700 .00  Fee t
460 .0  f ee t .

0 .09  hou rs
SCS Upland Curves
Fores ted

3 .5  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

u .  / 5  c l s
0 .13  ac re  f t
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Pro jec r  T i r l e  =  wsDD-8  (RECLAIMED L0 /6 )
WATERSHED HYDROGRAPH

Inf low in to s t ructure # 1-
Structure type:  Nu11

Watershed data for  wat ,ershed # 1
Curve  number  =  ?5 .0
A rea  =  0 .2  ac res
Hyd rau l i c  l eng th  =  80 .00  Fee t
E leva t i on  change  =  50 .0  f ee t .
Concen t ra t i on  t ime  =  0 .  O0  hou rs
Concentrat ion t ime type
Unit hydrograph type

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge volume =

= SCS Upland Curves
=  D is tu rbed

0 .2  ac res

1 - .5  i nches
SCS 5 hour  des ign sLorm

0 .01  c f s
0 .00  ac re  f t

li iiN C O i rU P, O i ii. A'T lE iD)

Ures l)ryrsroN Oru. Gns ANn MtNtNc

EtrF'ECTIVE:



p ro jecE  T i r l e  =  wsDD-8  (RECLAIMED 25 /6 )
WATERSHED HYDROGRAPH

In f l ow  inEo  s t , ruc tu re  #  I
S t ruc tu re  t ype :  Nu l - I

Wat .ershed data
Curve number
Area

fo r  wa te rshed  Or l .  
O

Hydraulic lengt.h
Elevat ion change
Concentrat ion t ime
Concentrat , ion t ime type
Unit hydrograph t lpe

Tota l  Area =

S to rm da ta
To ta1  p rec ip i t a t i on  =
storm Lype =
Peak Discharge =
Discharge vo lume =

=  0 .2  ac re
=  80 .00  Fee t
=  50 .0  f ee t
=  0 .00  hou r
= SCS Upland C
= Dis turbed

0 .2  ac res

1 .9  i nches
SCS 6 hour  des ign s torm

0 .02  c f s
0 .00  ac re  f t

li NJ C O iR{lP'] O iii; nr' IilE l
EFFECTIVE:

Urns f)lvisron Orr-. Gas ANo MlNrr.rc



Pro jec r .  T i r l e  =  WSDD-B  (RECLAIMED LO/24 )
WATERSHED HYDROGRAPH

In f l ow  inco  sEruc t ,u re  #  I
S t ruc tu re  t ype :  Nu I l

Wat .ershed data for  watershed # 1
Curve  number  =  75 .0
Area
Hydraul ic  Iength
Elevat ion change
Concen t ra t i on  t ime
Concentrat ion t ime type
Unit. hydrograph type

Tota1 Area =

Storm data
To taL  p rec ip i t a t i on  =
Q i n r m  l - l m a

" J . t / v
Peak Discharge =
Discharge voLume =

=  0 .2  ac res
=  80 .00  Fee t ,
=  50 .0  f ee t .
=  0 .00  hou rs
= SCS Upland Curves
= Dis turbed

0 .2  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

U .  U 5  C E S

0 .01  ac re  f t

li I'iI C O lR"l P, ui iii; *{,' T IE }E

Ures Dlvrslox 0lr-. Gns Aun MrNrNc

IiFF-ECTIVE:
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Pro jecE  T i t l e  =  wsDD-8  (D ISTURBED 10 /6 )
WATERSHED HYDROGRAPH

Inf low in to s t . ructure # l_
S t , ruc tu re  t ype :  Nu I l

Watershed data for  watershed # I
Curve number = 90.  O
Area  =  0 .4  ac res
Hydrau l i c  l eng th  =  g0 .  OO Feec
E leva t i on  change  =  39 .0  f ee t .
Concen t ra t i on  t ime  =  0 .00  hou rs
Concentrat ion t ime type =
Unit. hydrograph type =

Tot.al- Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm Lype =
Peak Discharge =
Discharge vo lume =

SCS Upland Curves
Disturbed

0  . 4  ac res

1 .5  i nches
SCS 5 hour design storm

0 .10  c f s
0 .02  ac re  f t

ll li\lI C O i tt IP' r'1) I i i; lq\"'li" lB lD

Urnu f)lvrsrox Oll. Gns ANn Mnrnrc



D r n i  a n t -  T i  I  I  e

WATERSHED HYDROGRAPH
=  WSDD.8  (D ISTURBED 25 /6 )

In f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu I1

Watershed data for  watershed # l -
Cu rve  number  =  90 .0
Area
Hydrau l i c  l eng th
Elevat ion change
Concen t ra t i on  t ime
Concentrat ion t ime type
Unic hydrograph type

ToLal- Area =

Storm data
To ta l  p rec ip i t aE ion  =
Storm type =
Peak Discharge =
Discharge volume =

=  0 .4  ac res
=  50 .00  Fee t
=  39 .0  f ee t .
=  0 .00  hou rs
= SCS Upland Curves
= Dis turbed

0 .4  ac res

1 - .  9  i nches
SCS 5 hour design storm

0 .1 -4  c f s
0 .03  ac re  f t

]1T"J C O jRtlP) O i ii r\T lElD

,11b

Ura,s Dlvtston Oll, Gns ANo MtNtNc



pro  j  ec t  T i t . I e  =  wsDD_ 8  (D ISTURBED IO  /  24 )WATERSHED HYDROGRAPH
In f l ow  in to  s t ruc t ,u re  #  t -
S t ruc tu re  t ype :  Nu l l

Wa te rshed  da ta
Curve number
Area

for  watershed # 1
=  q n  n

Hydraul ic  lengt .h  =
E leva t i on  chanqe  =
Concen t ra t i on  i ime  =
Concentrat ion t ime type =
Unit hydrograph type =

Tota l  Area =

Q f  n v n  . l - r  ^v  u v !  r t a  u c l  L c t

To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharqe =
Discharge ,roirrme =

0 .4  ac res
. A

O U .  U U  F E C I
39 .0  f ee t .
0 .00  hou rs

SCS Upland Curves
Disturbed

0 .4  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  scorm

0 .23  c f s
0 .05  ac re  f t

Ureu f)rvrsrox L)rr_, Cas Ar{o Mr}.llr.rc



P r o j e c c  T i E I e  =  W S D D - 8  ( P A V E D  L 0 / 6 )
WATERSHED HYDROGRAPH

I n f l ow  inEo  s t ruc tu re  #  L
S t ruc tu re  t ype :  Nu l1

Watershed data for  watershed # 1
Curve  number  =  95 .0
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit hydrograph type =

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

0 .3  ac res
560 .00  Fee t

30 .0  f ee t .
0 .03  hou rs

SCS Upland Curves
D is tu rbed

0 .3  ac res

1 .5  i nches
SCS 6 hour design storm

0 .20  c f s
0 .02  ac re  f t

oitrtlF,olil:li,

Ures Dlvrsror.r Ou-. Gns ANp Mrnmc



D r n i  o n l -  T i  r  I  a

WATERSHED HYDROGRAPH
=  WSDD-8  (PAVED 25 /6 )

0 .3  ac res
550 .00  Fee t

? n  O  € a a l -

0 .03  hou rs
SCS Upland Curves
Dist ,urbed

0 .3  ac res

L .9  i nches
SCS 6 hour  des ign s torm

0 .26  c f  s
0 .03  ac re  f t

I n f l ow  in to  s t ruc tu re  #  I
S t -  r r r r - t - r r r a  l - v n e :  N U I I

" l . Y '

Watershed data for  watershed # I
Cu rve  number  =  95 .0
Area
Hydrau l i c  l eng th
Elevat ion change
Concen t ra t i on  t ime
Concen t ra t i on  t ime  tYPe
Unic hydrograph type

Tot .a l  Area =

Storm data
To ta l -  p rec ip i t a t i on  =
Storm tYPe =
Peak Discharge =
Discharge vo lume =

("lrhp l)ir trr.rr ' l  (. jr i-. f iqs Aruu Mrxnvc



Prn i  c r ' ' | -  T i  t -  I  a! l v J v e u  a r e r s  =  W S D D _ 8  ( P A V E D  L O / 2 4 )
WATERSHED HYDROGRAPH

f n f l ow  in to  s t ruc tu re  #  l _
SEruc tu re  t ype :  Nu l l

Watershed data
Curve number
Area

fo r  watershed Or l .  
O

Hydraul ic  length
Elevat ion change
Concen t ra t i on  t ime
Concentrat ion t ime type
Unit hydrograph rype

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type = SCS
Peak Discharqe =
I l lscharge vo lume =

0 .3  ac res
30u .  uu  f ee t

30 .0  f ee t .
0 .03  hou rs

SCS Up1and Curves
Disturbed

0 .3  ac res

2 .5  i nches
Type 2 s torm,  24 hour

0 .37  c f s
0 .04  ac re  f t

strorm

li it ii.f-orr-i, iD, r/r;rr*,r r r: r rr rL-., \L-i, jli( lf 
,Ul 

I l,



D r n - i  a n f  T i  I  I  e

WATERSHED HYDROGRAPH
=  WSDD-1O (UNDISTURBED -  LO/6 )

=  0 .1  ac res
=  45 .00  Fee t

)  a  f l  € a a r

=  0 .01  hou rs
= SCS Upland Curves
=  Fo res ted

0 .1 -  ac res

1 .5  i nches
SCS 5 hour design storm

0 .00  c f s
0 .00  ac re  f t

I n f l ow  in to  s t ruc tu re  #  I
S t ruc tu re  t ype :  Nu I l

Watershed data for  watershed # 1
Curve  number  =  59 .0
Area
Hydraul ic  length
Elevat ion change
Concentrat ion t . ime
Concentrat ion t ime tYPe
Unit hydrograph tlpe

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
storm type =
Peak Discharge =
Discharge volume =

UreH l)lvrsloN Ou-. Gns Ano MntNc



P r o j e c t  T i t l e  =  W S D D - 1 O  ( U N D I S T U R B E D
WATERSHED HYDROGRAPH

I n f l ow  in to  s t ruc tu re  #  l -
q F  r r r - t - r r F 6  t - r ' ^ a  :  N U I }u / -t/\

-  Wat .ershed data for  wat .ershed # I
Curve  number  =  59 .0
Area
Hydraul ic  lengt .h
Elevat ion change
Concentrat ion t ime
ConcenErat ion t ime Lype
Unit hydrograph type

-  Tota l  Area =

-  Storm data
To ta l  p rec ip i t a t , i on  =
Storm type =
Peak Discharge =
Discharge volume =

z > /  o  I

=  0 .1  ac res
=  45 .00  Fee t
=  28 .0  f ee t . .
=  0 .01 -  hou rs
= SCS Upland Curves
=  Fo res ted

0 . l -  ac res

1 .9  i nches
SCS 5 hour  des ign s torm

U .  U I  C I S

0 .00  ac re  f t

UrnH DrvrsloN Ol-, Gns Auo MtNtNc



P r o j e c t  T i t l e  =  W S D D - I 6  ( U N D I S T U R B E D  -  L O / 2 4 )
WATERSHED HYDROGRAPH

^  I n f l - o w  i n t o  s t r u c t u r e  #  1
I t  S t ruc tu re  t ype :  Nu I l

Wa te rshed  da ta  fo r  wa te rshed  #  I
Curve  number  =  69 .  O
Area
Hydraul ic  length =
Elevat ion change =
Concen t ra t i on  t ime  =
Concent . ra t ion t ime type =
Unit hydrograph type =

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm Eype =
Peak Dj-scharge =
Discharge vo lume =

0 .  f  ac res
45 .00  Fee t

28 .0  f ee t .
0 .01  hou rs

SCS Upland Curves
Forested

0 .1  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 .03  c f s
0 .00  ac re  f t

b:FL'SCTIVE:

[Jrns Drvislon {j i l-. ( ies Ann MtNlttc



Pro  j  ec r  T i t l e  =  wsDD-  t -0  (RECLAIMED -  r0  /  6 )
WATERSHED HYDROGRAPH

fnf low in to s t ructure # 1
S t ruc tu re  t ype :  Nu1 l

Watershed dat .a  for  watershed # 1
Curve  number  =  75 .0
Area
Hydraul ic  length
El-evat. ion change
Concen t ra t i on  t ime
Concentrat ion t ime type
Unit hydrograph type

Tota1 Area =

Storm dat.a
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge volume =

=  0 .1  ac res
=  50 .00  Fee t
=  35 .0  f ee t .
=  0 .00  hou rs
= SCS Upland Curves
= Dis turbed

0 . l -  ac res

l - .  5  i nches
SCS 5 hour  des ign s torm

0 .01 -  c f  s
0 .00  ac re  f t

ili{ C O lRtl P O hl" At'lf IEID

1a

Urnu l)lvlstor.r OlL, G,qs ANP MntNc

EFFECTIVE:

JUL 3 0 1997



P r o j e c t  T i t l e  =  W S D D - 1 o  ( R E C L A I M E D  -  2 5 / 6 )
WATERSHED HYDROGRAPH

f n f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu I I

Watershed data for  watershed # 1
Curve  number  =  i 5 .0
Area
Hydraul ic  length
Elevatj-on change
Concentrat ion t ime
Concentrat ion t ime type
Unit hydrograph type

Tota1 Area =

Storm data
Tota l -  prec ip i ta t ion =
Storm type =
Peak Discharge =
Discharge vo lume =

=  0 .1  ac res
=  50 .00  Fee t
=  36 .0  f ee t .
=  0 .00  hou rs
= SCS Upland Curves
=  D is tu rbed

0 .1  ac res

1 .9  i nches
SCS 5 hour  des ign s torm

u .  u l _  c I s
n  n O  a . 1 r a  f l -



Pro jec t  T i t l e  =  WSDD-1o  (RECLAIMED -  LO /24 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu1 I

Watershed data for  watershed # 1
Curve number = ' lS .0
Area
Hydrau l i c  l eng th
Elevat ion change
Concen t ra t i on  t ime
Concen t ra t i on  t ime  t ype
Unit hydrograph type

Tot.al Area =

Storm data
T o f  a l  n r c r . i  n i t a t i O n  =
Storm type =
Peak Discharge =
Discharge vo lume =

=  0 .1  ac res
-  50 .00  Fee t
=  36 .0  f ee t .
=  0 .00  hou rs
= SCS Upland Curves
=  D is tu rbed

0 .1 -  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  sLorm

0 .03  c f s
0 .01  ac re  f t

l i pi C0ili1jpr), 1',.,0i,'f lEiD)
i:FT?.(l'f l\rLi:

t*, ^ ̂ ^^:141b
lJUL3g1o" '  3 '  

Y

L**-*J
Urns l)rvrsroi'r l,!rr-. (irs ANu MtNINc



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

Storm type
Peak Discharge
Discharge volume

Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat. ion t ime type =
Unit hydrograph type =

Tota l -  Area =

Storm data
Tot .a l  prec ip i ta t ion

0 .5  ac res
120 .00  Fee t

75  . 0  f  ee t ,  .
0 . 00  hou rs

SCS Up1and Curves
Disturbed

0 .5  ac res

1 .5  i nches
6 hour  des ign s torm

0  .1 -9  c f  s
0 .04  ac re  f t

=  W S D D - 1 0  ( D I S T U R B E D  L 0 / 6 )

In f low in to s t ructure # 1-
Struct ,ure type:  NuI l

Watershed data for  wat .ershed # 1
Curve  number  =  90 .0

-  q a c

=

F,FFECTIVE:

JUL 3 0 1qq7

Urnu Dtvtstor.r Otl, Ges Ann MtxlNc



Pro jec r  T i r l e  =  wsDD-1O (DTSTURBED 25 /6 )
WATERSHED HYDROGRAPH

Inf low in to s t ruct ,ure # 1
S t ruc tu re  t ype :  Nu I I

Watershed data for  watershed
Curve number =
Area
Hydraul ic  length
Elevat i -on change
Concentrat ion t ime
Concentrat ion t ime type
Unit hydrograph type

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vol-ume =

#1
90 .0

0 .6  ac res
120 .00  Fee t

75 .  0  f  ee t . .
0 .00  hou rs

SCS Upland Curves
Disturbed

0 .5  ac res

1 .9  i nches
SCS 5 hour  des iqn s torm

0 .27  c f s
0 .05  ac re  f t

I N{ C O iFtiP, O Il}: At']f IBD)

Urns Dtvtston Otl, Cns ANP MtNtNc

EFFECTIVE:

JUL 3 0 1907



p ro jec r  T i r l e  =  wsDD-1O (DTSTURBED L0 /24 )
WATERSHED HYDROGRAPH

-  rn f l ow  in to  s t ruc tu re  #  1
-  St ructure type:  NuI I

for  watershedWatershed dat .a
Curve number
Area
Hydraul ic  length
Elevat ion change
Concen t ra t i on  t ime
Concentrat . ion t ime type
Unit hydrograph type

To ta l  A rea  =

Storm data
Tota l  prec ip i ta t . ion =
Storm type =
Peak Discharge =
Discharqe vo lume =

0 .5  ac res
120 .00  Fee t

75 .  0  f  ee t . .
0 .00  hou rs

SCS Upland Curves
Disturbed

0 .5  ac res

# l -
90 .0

2 .5  i nches
SCS Type 2 sLorm, 24 hour storm

0 .42  c f s
0 .08  ac re  f t

n I,l C o LtLP' iO il'r lttli lElD
tsFFBUTIVE:

Urnx Dlvtston 0rl, Gns Aun MwtNc



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

= WSDD-  ] .0  (PAVED LO /  6 )

# l -
q q  n

0 .3  ac res
335 .00  Fee t .

1 ,8 .0  f ee t .
0 .02  hou rs

SCS Upland Curves
Disturbed

0 .3  ac res

1 .5  i nches
SCS 6 hour  des ign s torm

0 .  L9  c f s
0 .02  ac re  f t

I n f l ow  in to  s t ruc tu re  #  1
Structure type:  Nul I

Watershed data for  watershed
Curve number =
Area
Hydraul ic  length
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime tYPe
Unit hydrograPh tYPe

Tota l  Area =

Storm data
To ta l  p rec iP i ta t i on  =
Storm tYPe =
Peak Discharge =
Discharge vo lume =

$ rns
i,
I
I

Ures tr)lvrslor.r Ot, Gns Ann MrNrNc



P r o j e c t  T i t l e
WATERSHED HYDROGRAPH

=  W S D D - 1 0  ( P A V E D  2 5 / 6 )

In f low in t .o  s t ructure # 1
Sf  r r r r - f  r r r e  f  r r - ne  :  Nu l l" r  v '

Watershed data for  watershed # 1
Curve  number  =  95 .0
A rea  =  0 .3  ac res
Hyd rau l i c  l eng t . h  =  135 .00  Fee t
E leva t i on  change  =  18 .0  f ee t .
Concen t ra t i on  t ime  =  0 .02  hou rs
Concentrat ion t . ime type
Unit hydrograph type

Tota l  Area =

St .orm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharqe vo lume =

SCS Upland Curves
D is tu rbed

0 .3  ac res

1 .9  i nches
SCS 5 hour  des iqn s torm

0 .24  c f  s
0 .03  ac re  f t

i it l ir1;',1i:,;r;1 .1
EFi::1191J71;,

l, jrns l)rvrsrr.ru Orr,, Ges Aruu MrtrNc



P r o j e c t  T i t l e
WATERSHED HYDROGRAPH

=  W S D D - 1 0  ( P A V E D  t 0 / 2 4 )

In f low in to s t ructure # l -
St ructure t )T)e:  NuI l

Watershed data for  watershed # 1
Curve  number  =  95 .0
A rea  =  0 .3  ac res
Hydraulic length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit hydrograph type =

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge volume =

335 .00  Fee t
18 .0  f ee t  .
0 .02  hou rs

SCS Upland Curves
Disturbed

0 .3  ac res

2 .5  i nches
SCS Type 2 sLorm, 24 hour  s torm

U .  J 5  C I S

0 .04  ac re  f t

llIN C OlPdP rCr iiil' A'"Ti lElD)

Ureu Dtvtstor'i On' Gas ANp MtNtt'tc

o



Pro  j  ec t  T i t . 1e
WATERSHED HYDROGRAPH

= WSDD- 1 l -  (UNDISTURBED L0 /  5)

In f l ow  in to  s t ruc tu re  #  1
Structure type:  Nul l

Watershed data for  watershed # 1
Curve  number  =  59 .0
Area
Hydraul ic  length
Elevat . ion change
Concentrat ion t ime
Concentrat ion t ime type
Unit hydrograph type

Tota l  Area =

Storm data
Tota l  prec ip i ta t , ion =
Storm type =
Peak Discharge =
Discharge vo lume =

2 . I  ac res
570 .00  Fee t

370 .0  f ee t .
0 .08  hou rs

SCS Upland Curves
Forest .ed

2 . I  ac res

1 .5  i nches
SCS 5 hour  des ign s torm

0 .06  c f s
0  .01 ,  ac re  f  t

U'l 'Ar.r [) l ' r ' isr irr i  { .}11 . i . ins Ann Vltxttrc



Pro jec t  T i t I e
WATERSHED HYDROGRAPH

= WSDD-11  (UNDISTURBED 25 /6 )

2 .1  ac res
570 .00  Fee t

370 .0  f ee t .
0 .08  hou rs

SCS Upland Curves
Forested

2 .1  ac res

1 .9  i nches
SCS 5 hour  des ign s torm

0 .L2  c f  s
0 .03  ac re  f t

In f l -ow in to s t ructure # 1
Structure type:  NuI I

Wat ,ershed data for  watershed # 1
Curve  number  =  59 .0
Area
Hydraul ic  length
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime type
Unit hydrograph type

Tota l  Area =

Storm data
To ta l  p rec ip i t a t j - on  =
Storm type =
Peak Discharge =
Discharge volume =

co]Rlpo)jii,A"
EFFECTIVE:

UrnH Drvlsloru Ou.. Ges ANn MlNrwc



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

Wate rshed  daCa
Curve number
Area

=  W S D D - 1 1  ( U N D I S T U R B E D  L O / 2 4 )

f n f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu l I

I
I
I

i
N
t
I
i

for  wate." l "U #^"t  
n

Hydraul ic  length
Elevat . ion change
Concen t ra t i on  t ime
Concentrat ion t ime type
Unit hydrograph type

ToLal  Area

Storm data
To ta l  p rec ip i t a t i on  =
Storm type = SCS
Peak Discharqe =
Discharge ,rolu*e =

2 .1 ,  ac res
)  / u .  uu  hee t

370 .0  f ee t .
0 .08  hou rs

SCS Upland Curves
Fores ted

2 .L  ac res

2 .5  i nches
Type 2 s torm,  24 hour

0 .47  c f  s
0 .07  ac re  f t

LIrau {. iAs ANr) Mrllvc

storm



P r o j e c t  T i t l e
WATERSHED HYDROGRAPH

=  W S D D - 1 1  ( R E C L A I M E D  I 0 / 6 )

In f l -ow in to s t ructure # l -
St ructure type:  Nul l

Watershed data
Curve number
Area
Hydraul ic  length
Elevat. ion change
Concentrat ion t ime
Concentrati-on t ime type
UniL hydrograph type

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
St.orm type =
Peak Discharge =
Discharge volume =

fo r  wa te rshed  #  1
-  ? t r  n-  t J . v

0 .2  ac res
30 .00  Fee t

20 .0  f ee t .
0 .00  hou rs

SCS Upland Curves
D is tu rbed

0 .2  ac res

f . 5  i nches
SCS 5 hour  des iqn s torm

0 .01  c f s
0 .00  ac re  f t

' i l 
i ir. li ,z\,Ar 1r,r 1n., z' . ,. ,

{1\ {drtujl(.Jti (u)}r, p'
Er.rgCirvU,'"

l - - * "  - - - - . -

Uran l)rvr.sroirr Orl, Gas ANn Mnsnvc



Pro jec r  T i r l e  =  wsDD-11  (RECLAIMED 25 /6 )
WATERSHED HYDROGRAPH

fnf low in t .o  s t . ructure # 1
S t ruc tu re  t ype :  Nu l l -

I:Fl'kCl"tr \r i:l:

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concen t ra t i on  t ime  =
Concentrat ion t ime t .ype
Unit hydrograph type

Total- Area =

Storm data
To ta l  p rec ip i t a t i on  =
Q f  n r m  t -  r z n a

" - r 1 1 e

Peak Discharge =
Discharge vo lume =

#1

0 .2  ac res
30 .00  Fee t

20 .0  f ee t .
0 .00  hou rs

= SCS Upland Curves
= Dis turbed

0 .2  ac res

1 - .  9  i nches
SCS 5 hour  des ign s torm

0 .02  c f s
0 .00  ac re  f t

dl1

I J tnn  I ) r r ; ' . ; ru ru  {_ } r i . ,  { . iA : i ,qND Mtn l tqc

-1:fl



pro j  ec r  T i t l e  =  wsDD- l - l  (RECLAIMED L0  /24 )
WATERSHED HYDROGRAPH

- rnf low in to s t ruccure # 1
-  S t ruc tu re  t ype :  Nu I I

Watershed data for  watershed
Curve number =
Area
Hydraul ic  length
El-evat ion change
Concentrat ion t ime
Concentrat ion t ime tYPe
Unit hydrograph t.ype

Tota l  Area =

St.orm data
To ta l  p rec ip i t a t i on  =
Storm tYPe =
Peak Discharge =
Discharge vo lume =

1 t !

75 .0
0 .2  ac res

30 .00  Fee t
20 .0  f ee t .
0 .00  hou rs

= SCS Upland Curves
= Dis t .urbed

0 .2  ac res

2 .5  i nches
SCS Type 2 s t .orm,  24

0 .  04  c f s
0 .01  ac re  f t

hour storm

Urns Drvrsrorq Ou_, Ges ANn Mrr.rrNc



D r n i  o n f  T i  I  I  c

WATERSHED HYDROGRAPH
=  W S D D - 1 1  ( D I S T U R B E D  L 0 / 6 )

0 .  L  ac res
35 .00  Fee t

23  . 0  f  ee t .  .
0 . 00  hou rs

SCS UpIand Curves
Dist .urbed

0 .1  ac res

Inf low in to s t ructure # 1
Structure t .ype:  Nul - l -

Watershed data for  watershed # 1
Curve  number  =  90 .0
Area
Hydraul ic  length
Elevat ion change
Concentrat ion t . ime
Concentrat ion t ime tYPe
Unit hydrograph tyPe

Tota l  Area =

S to rm da ta
To ta l  p rec ip i t a t i on
St.orm type
Peak Discharge
Discharge vo lume

5 inches
hour  des ign s torm

a

d a a  a= D L D O

0 .03  c f s
0 .01  ac re  f t

[Jrnx ,  { ias Asl r  MtxtNc



Pro jec t  T i t I e
WATERSHED HYDROGRAPH

Wat.ershed data
Curve number
Area

=  WSDD-11  (D ISTURBED 25 /6 )

Inf low in to s t rucLure # 1
Structure type:  Nu1I ,\D

NING

E

M

A\r[t''lJl.i li..'r'

CTIVI

J01a

()rr.,  c

'  HraT

A.\ l t
) .- ' - -  

|

t'
0?t

I

ls Auo

for  watershed

=

#1
90 .0

0 .1  ac res
35 .00  Fee t

23 .0  f ee t .
0 .00  hou rs

SCS Upland Curves
Disturbed

0 .1 -  ac res

1 - .  9  i nches
SCS 5 hour  des iqn s torm

0 .04  c f s
0 .01  ac re  f t

t  r;",  ir

\ 
tttx'

i
1
\

iu'
t

eH Dtvrstol l

Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentration t. ime tYPe =
Unit hydrograph t.ype =

Tota l  Area =

Storm data
Tota l  prec ip i ta t ion =
Storm tYPe =
Peak Discharge =
Discharge volume =



P r n i  c n t .  T i  i -  I  o

WATERSHED HYDROGRAPH
=  W S D D - 1 1  ( D I S T U R B E D  1 " 0  / 2 4 )

I n f l ow  in to  s t ruc t .u re  #  1
S t ruc tu re  t ype :  NuL l

Watershed data for  wat ,ershed # 1
Curve  number  =  90 .  O
Area  =  0 .1  ac res
Hyd rau l i c  l eng th  =  35 .00  Fee t
E leva t i on  change  =  23 .0  f ee t .
Concen t ra t i on  t ime  =  0 .  O0  hou rs  i l
COnCent f  a t  iOn L  i  me f  rzne  =  .S f ' .q  TTn l  rn r l  ? t tv  i r-r .yv -  . jCS Upland Curves
Unit  hydrograph type = Oisturbed

Tota1 Area

Storm data
To ta1  p rec ip i t a t i on
Q f n r m  t - r m a

" J t l e
Peak Discharge
Discharge vo lume

=  0 .1  ac res

=  2 .5  i nches
= SCS Type 2 s torm,  24
=  0 .05  c f s
=  0 .01  ac re  f t

Utes Drv'trt,r 'r,r (..!n, {ias Anp MttuNc

hour  s torm
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Pro jec t  T i t l e
WATERSHED HYDROGRAPH

=  W S D D - 1 2  ( U N D I S T U R B E D  L 0 / 6 )

In f low in to s t ructure # 1
Structure type:  NuI l

Watershed data
Curve number
Area
Hydraul ic  length
Elevat ion change
Concentrat ion t i -me
Concentrat ion t ime type
Unit hydrograph type

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge volume =

fo r  watershed Oa l .  
O

= 8 .8  ac res
l - 500 .00  Fee t

580 .0  f ee t .
0 .27  hou rs

SCS Upland Cur
Forest .ed

8 .8  ac res

l - . 5  i nches
SCS 5 hour design storm

0 .04  c f s
0 .01  ac re  f t

JCql$fP,OI[i,,q\T|ED

"Uren 
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P r n i  c n l -  T i  I  I  a!  l v J s v u  r r L l E  =  W S D D - 1 2  ( L I N D I S T U R B E D  2 5
WATERSHED HYDROGRAPH

Inf 1ow into s'tructure # 1 [ 
' ] i-11..j i i i"; i( ' i i i i ,

S t ruc tu re  t ype :  Nu l l  I  
" " ' * '  , f n

l f*-
I B
i  I  Lul30

Watershed data for  watershed # 1 i  !
Cu rve  number  =  60 .0  I  u *
A rea  =  g .g  ac res  I  .
Hyd rau l i c  l eng th  =  1600 .00  Fee t  I  t t ' I ' a l '  r r t t '  '

E l eva t i on  change  =  Ggo .  O  f ee t .  t " " "

{:ils r\^lt-r Mtt'ltNc

Concen t ra t i on  t ime  =  0 .27  hou rs
Concentrat ion t ime fw-ne = s
unir hydrosran;'[;:*" = ;::":i:And 

curves

To ta l  A rea  =  g .  g  ac res

Storm data
To ta l  p rec ip i t a t i on  =  1 .9  i nches
Storm type = ScS 5 hour  des ign s torm
Peak  D i scha rge  =  6 . l -G  c f  s
Discharge vo lume E O.  03 acre f t .



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

= WSDD-l -2 (UNDISTURBED I0/24)

In f l ow  in to  s t ruc tu re  #  1
Structure type:  Nul l -

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concen t ra t i on  t ime  =
Concentrat ion t . ime type =
Unit hydrograph tlpe =

Tot.a] Area =

St.orm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge voLume =

ll 1

50 .0
8 .8  ac res

1500 .00  Fee t
580 .0  f ee t .

0 .27  hou rs
SCS Upland Curves
Forested

8 .8  ac res

2 .5  i nches
SCS Tlpe 2 s torm,  24 hour  s torm

0 .25  c f  s
0 .13  ac re  f t

EF?EC]TIVE:

JUL 3 0 1qq7
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Pro jec t  T i t l e
WATERSHED HYDROGRAPH

= WSDD-12  (D ISTURBED I0 /6 )

In f low in to s t ructure # 1
Structure type:  Nu1l

Watershed data for  watershed # 1
Curve  number  =  90 .0
A rea  =  2 .3  ac res
Hydraulic lengt.h
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime type
Unit hydrograph type

Tot.al- Area =

Storm data
To ta l  p rec ip i t a t i on  =
SLorm type =
Peak Discharge =
Discharge vo lume =

450 .00  Fee t .
20 .0  f ee t .
0 .05  hou rs

SCS Upland Curves
Disturbed

2 .3  ac res

1 - .5  i nches
SCS 5 hour design storm

l - .  51  c f  s
0 .14  ac re  f t

ll lN'ii C O r Pt lPrO lli,a\,' lilBiD,

l]res f]rrrr:iruN Uu_. Gns Ar.ro Mnttvc

EFI,-TJCTiVE:
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Pro j  ect  T i t . le
WATERSHED HYDROGRAPH

= WSDD-12  (D ISTURBED 25 /6 )

In f l ow  in to  s t ruc tu re  #  1
Structure type:  Nul l

Watershed data for wat.ershed # l-
Cu rve  number  =  90 .0
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit hydrograph t,ype =

Tota l  Area =

St.orm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

2 .3  ac res
450 .00  Fee t

20 .0  f ee t .
0 .05  hou rs

SCS Upland Curves
Disturbed

2 .3  ac res

1 -  . 9  i nches
SCS 6 hour  des ign s torm

2 .L0  c f  s
0 .19  ac re  f t

LIreH Dtvtstox Otl, Gas Alo Mtt'ltNc



P r n - i  a r ' t -  , . l . i t - l a. l v J v ' U  4 I L l g  =  W S D D - 1 2  ( D I S T U R B E D  I o / 2 4 )
WATERSHED HYDROGRAPH

f n f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu l I

Watershed data for  wat ,ershed # 1
Curve  number  =  90 .0
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat . ion t ime type =
Unit hydrograph tlpe =

Tota l  Area

S to rm da ta
To ta l -  p rec ip i t a t i on  =
Storm type =
Peak Discharqe =
Discharge .rol.tr*e =

2 .3  ac res
450 .00  Fee t

20 .0  f ee t .
0 .05  hou rs

SCS Upland Curves
Disturbed

2 .3  ac res

2 .5  i nches
SCS Type 2 storm, 24 hour storm

3 .33  c f s
0 .29  ac re  f  t

lt* TC',fi,tJ. \Pt(('-) l;'
tiu*v*"f*:*pggt1V

Ur,qu DtvistoN Otl' Gls ANo Mttqtxc



p r o j e c t  T i t l e  =  w s D D - l 3  ( U N D I S T U R B E D  -  1 0 / 6 )

INTERSHED HYDROGRAPH
I  r n f  ' l  n w  ' i n t o  s t r u c t u r e  #  1
V  

r r r ! ! v ' t

St ruc tu re  tYPe :  Nu I I

Watershed data for  watershed # 1
Curve  number  =  50 .0
Area
Hydraul ic  length
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime tYPe
Unit hydrograPh t,YPe

Tota l  Area =

Storm data
To ta l  p rec iP i ta t i on  =
Storm tYPe =
Peak Discharge =
Discharge vo lume =

=  L7  . 7  ac res
=  2100 .00  Fee t
-  1 1 ? n  o  f a o f

=  0 .3L  hou rs
= SCS Upland Curves
=  Fo res ted

L7  . 7  ac res

1 .5  i nches
SCS 5 hour  des ign s torm

0 .07  c f s
0 .0L  ac re  f t

(Oll'(lP0ltl;.st

Urntr Dtvtsttlx Otl' Ges ANtl MtNtNc



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

= WSDD-13  (UNDISTURBED -  25 /6 )

=  L7  . 7  ac res
=  2 l - 00 .00  Fee t

1 1 ? n  O  f a a f

= SCS Upland Curves
=  Fo res ted

L7  . 7  ac res

1 .9  i nches
SCS 5 hour  des ign s torm

0 .30  c f s
0 .07  ac re  f t .

I n f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu I I

Watershed data for  watershed # L
Curve  number  =  50 .0
Area
Hydraul ic  length
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime tYPe
Unit hydrograph tyPe

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
St.orm type =
Peak Discharge =
Discharqe vo lume =

Llres l)lvrsron Ou-, Ges Ann Mrnwc



Pro jec r  T i t . l e  =  wsDD-13  ( I INDISTURBED -  10 /24 )
WATERSHED HYDROGRAPH

-  rn f l ow  in to  s t ruc tu re  #  1
-  St ructure t )T)e:  Nu1I

Watershed data for  watershed # 1
Cu rve  number  =  50 .0
Area
Hydraul ic  Iength
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime tYPe
Unit hydrograph type

Tota l  Area =

Storm data
To t .a l  p rec ip i t a t i on  =
ql- ^rm l- rrrrc =- J I - -

Peak Discharge =
Discharge vo lume =

=  L7  . 7  ac res
=  2100 .00  Fee t
=  1130 .0  f ee t .
=  0 .31  hou rs
= SCS Upland Curves
= Forested

I7  . 7  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 .49  c f  s
0 .26  ac re  f  t

nI,{

JUL 3 0 1qq7
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a3



Drn i  an l -  T i  l -  
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c

WATERSHED HYDROGRAPH
=  WSDD-13  (D ISTURBED -  IO /6 )

#1
q n  n

3 .7  ac res
550 .00  Fee t

59 .0  f ee t .
0 .06  hou rs

SCS Upland Curves
Disturbed

3 .7  ac res

1 - .5  i - nches
SCS 5 hour  des ign s torm

2 .44  c f s
0 .22  ac re  f t

In f low in to s t ructure # 1-
S t ruc tu re  t ype :  Nu I l

Watershed data for  watershed
Curve number =
Area
Hydraul ic  length
Elevat ion change
Concentrat ion t . ime
Concentrat ion t ime tYPe
Unit hydrograph t.yPe

Tot .a l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge volume =

li I'J C O liii"l Pr '[) 1il" .pl'if lB lD
E,FFEC'fIVE:

UreH Dtvtstox 0rl, Gns ANU MIt{tNc



Pro jec t  T i t l e  =  wsDD- l3  (D ISTURBED
bLATERSHED HYDROGRAPH

-  rn f l ow  inco  s t ruc tu re  #  1
-  S t ruc tu re  t vpe :  Nu I1

Wat.ershed data for  watershed # 1
Curve  number  =  90 .0
Area
Hydraul ic  Iength
Elevat ion change
Concentrat ion t ime
Concentrat i -on t ime tYPe
Unit. hydrograph t.yPe

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge volume =

-  2s /6 )

3 .7  ac res
550 .00  Fee t

59 .0  f ee t .

Dis turbed

3 .7  ac res

1 .9  i nches
SCS 5 hour  des ign s torm

3 .39  c f s
0 .3L  ac re  f t

ri -rrr"tr d* (\'ip prf.llitl j.\' lilEID)
. I I L \ " \ J \ - /  r r " L r r ' - z ' ' "

EFFEL'TIVE: -
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p ro jec t  T i t l e  =  wsDD-13  (DTSTURBED -  L0 /24 )
WATERSHED HYDROGRAPH

- rnf low in to s t ructure # 1
!7 Structure type:  Nul I

Watershed data for  watershed # 1
Curve  number  =  90 .0
A rea  =  3 .7  ac res
Hydraulic length
Elevat ion change
Concentrat ion t ime
Concentration t. ime type
Unit. hydrograph type

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm tyPe =
Peak Discharge =
Discharge vo lume =

=  550 .00  Fee t
q ,  A  f l  € a a l -

=  0 .05  hou rs
= SCS Upland Cur
= Dis turbed

3 .7  ac res

2 .5  i nches
SCS Type 2 storm,

5  . 3 9  C r S
0 .47  ac re  f t

24 hour  s torm
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Pro jec t  T i t l e
WATERSHED HYDROGRAPH

= WSDD-13  (PAVED -  10 /6 )

In f low in to s t ructure # 1
S ' l -  r r r c f  r r r e  f  wng  :  NUI1' - f  - Y .

Watershed data for  watershed # L
Curve  number  =  95 .0
Area
Hydraul ic  length
Elevat ion change
Concentrat . ion t ime
Concentrat ion t ime type
Unit hydrograph type

Tota l  Area =

Storm data
Tota1 prec ip i ta t ion =
Storm type =
Peak Discharge =
Discharqe vofume =

0 .3  ac res
40 .00  Fee t

2 .0  f ee t .
0 .00  hou rs

SCS Upland Curves
D is tu rbed

0 .3  ac res

1 - .5  i nches
SCS 6 hour desiqn storm

0 .11  c f s
0 .02  ac re  f t

lJrns DlvlsloN f)tt-" Gns ANn Mtnwc



Pr
WAo

o j e c t  T i t l e  =  W S D D - l 3  ( P A V E D
TERSHED HYDROGRAPH

I n f l o w  i n t o  s t r u c t u r e  #  1
S t r u c t u r e  t y p e :  N u l I

Wat.ershed data for  watershed # 1-
Curve  number  =  95 .0
A rea  =  0 .3
Hyd rau l i c  l eng th  =  40 .00
E leva t i on  change  =  2 .0
Concen t ra t i on  t ime  =  0 .00
Concentrat ion t . ime type = SCS Upla
Unit hydrograph type = Disturbe

z > / o l

=  0 .3  ac res

1 .9  i nches
SCS 5 hour  des iqn s torm

0 .14  c f s
0 .03  ac re  f t

, a r - r F q

Fee t
5 ^ ^ t s

hours
nd Cu
A

Tota l  Area

Storm data
To ta l  p rec ip i t a t . i on
Q f n r m  l - r r r r o

" J . Y -

Peak Discharge
Discharge vofume

l ] tnr{ nlvtrtrls (^)tt ' '  { ' i 'rs Axtr h4tNttlc



Pro jec t  T i t l e  =  WSDD-
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #
S t ruc tu re  t vpe :

1 3  ( P A V E D  -  r 0 / 2 4

1
N u I I

i
I
i,
J
d
t
d
'

d"

It.jEifi
Watershed data for  watershed # 1

Curve  number  =  95 .0
A rea  =  0 .3  ac res
Hyd rau l i c  l eng th  =  Q0 .00  Fee t
E leva t i on  change  =  2 .0  f ee t .
Concen t ra t i on  t ime  =  0 .00  hou rs
ConcenLrat ion t ime type = SCS Upland Curv
Uni t  hydrograph type = Dis turbed

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Q l - n r m  l - \ r n au  L v !  t r r  u  1 - L / e

Peak  D ischa rge  =
Discharge vofume =

0 .3  ac res

2 .5  i nches
SCS Type 2 s torm,

0 .20  c f s
0 .04  ac re  f t .

419

Uri l tr  [)rr rr lou { i t ,- .  t . ,As t\ND Mtrulruc

24 hour  sLorm



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

Watershed data
Curve number
Area

=  WSDD-14  (D ISTURBED \O /6 )

In f l ow  in to  s t ruc tu re  #  1
Structure type:  NuI I

Hydraul ic  length
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime type
Unit hydrograph type

Tota l  Area =

Storm data
To t .a1  p rec ip i t a t i on  =
Storm type

fo r  wa te rshed  OrOt .  
O

= SCS

0 .9  ac res
140 .00  Fee t

23 .A  f ee t .
0 .01  hou rs

SCS Upland Curves
Disturbed

0 .9  ac res

l - . 5  i nches
5 hour  des ign s torm

0 .35  c f s
0 .05  ac re  f t

Peak Discharge =
Discharge vo lume =

liN,{COFiIPO,.R ,qt

I Uras Dlvr111611 Orr.. Ges ANoMruruc



Pro  j  ec t  T i t l - e
WATERSHED HYDROGRAPH

Watershed data
Curve number

=  WSDD-14  (D ISTURBED 25 /6 )

In f l ow  in to  s t ruc tu re  #  1
S t ruc tu re  t ype :  Nu l l

f o r  wa te rshed  OrOt .  
O

Area
Hydrau l i c '  l eng th
Elevat ion change
Concentrat ion t . ime
Concentrat ion t ime type
Unit hydrograph type

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

=  0 .9  ac res
=  140 .00  Fee t
=  23 .0  f ee t .
=  0 .01 -  hou rs
= SCS Upland Curves
= Dis turbed

0 .9  ac res

l - . 9  i nches
SCS 5 hour desiqn storm

0 .49  c f s
0 .07  ac re  f t ,

UrnH DrvrsloN Ori_, Ges ANo MrNlNc



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

Watershed data
Curve number
Area

= WSDD- 1-4 (DISTURBED LO /  24)

Inf low in to s t ructure # l -
Q l -  r r r n f  r r r o  l - r r n a :  N U I ]e -r r1'

f  o r  wa te rshed  OrOt .  
O

Hydraul ic  length
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime type
Unit hydrograph type

Total- Area =

Storm data
To ta l  p rec ip i t a t i on  =
storm type =
Peak Discharge =
Discharqe vo lume =

=  0 .9  ac res
=  140 .00  Fee t
=  23 .0  f ee t .
=  0 .01 -  hou rs
= SCS Upland Curve
= Dis turbed

0 .9  ac res

2 .5  i nches
SCS Type 2 s torm,  24

0 .78  c f s
O.  1 l -  ac re  f  t

hour storm



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

Watershed data
Curve number
Area

=  W S D D - 1 4  ( U N D I S T U R B E D  I 0 / 6 )

In f low in to s t ructure # l -
( f - r r r r - l - r r r a  l -  r r r r o :  N U l le -r 11'

fo r  wa te rshed  OUl .  
o

Hydrau l i c  l eng th
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime type
Unit hydrograph type

Tota l  Area =

St.orm data
To ta l  p rec ip i t a t i on  =
Q l -  n r m  t - r r n ae u v ! r r r  u l , - y u

Peak Discharge =
Discharge vo lume =

0 .8  ac res
380 .00  Fee t

245 .0  f ee t .
0 .05  hou rs

SCS Upland Cu
Fores ted

0 .8  ac res

l - . 5  i nches
SCS 5 hour  des ign s torm

0 .00  c f s
0 .00  ac re  f  t .

. ,,i),:, 
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Pro jec t  T i t l e
WATERSHED HYDROGRAPH

= WSDD-L4  (UNDISTURBED 25 /6 )

Inf low in to s t ructure # l -
Q f  r r r n f  r r r a  l - \ m a :  N U I ]u i .t1\

Watershed data for  watershed # l -
Cu rve  number  =  50 .0
A rea  =  0 .8  ac res
Hydraul ic  length
Elevat ion change
Concen t ra t i on  t ime
Concentrat ion t ime type
Unit hydrograph type

Tota l  Area =

Storm data
To ta l -  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

380 .00  Fee t
z+5 .0  ree t r .

0 .05  hou rs
SCS UpIand Curves
Fores ted

0 .  B  ac res

1 .9  i nches
SCS 5 hour  des iqn s torm

0 .02  c f s
0 .00  ac re  f t

I''. 0,^,1*iA Pellli,i"SJlL'IELD'
I li\ \-'V ] N''t- ̂ -..,'.',, -.

JUL 3 0 19q7

U'rng F)tvtstt'tH Orl' {iirs ANn MtNtNc



Pro
WATo

- j ec t  T i r l e  =  wsDD- l4  (U {OTSIURBED 10 /24 )
NNSUEO HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  1
Structure type:  Nul - l

Wa te rshed  da ta
Curve number
Area

for  watershed

Hydraul ic  lengt .h
Elevat. ion change
Concentrat . ion t ime
Concentrat ion t ime type
Unit hydrograph tlpe

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
St.orm type =
Peak Discharge =
Discharqe vol-ume =

f 1

60 .0
0 .8  ac res

380 .00  Fee t
245 .0  f ee t .

0 .05  hou rs
SCS Upland Curves
Fores ted

0 .8  ac res

2 .5  i nches
SCS Type 2 storm, 24 hour storm

0 .03  c f s
0 .01  ac re  f t

OrKi[ r;ir,..pi,'I[iE

fJ14g [)1irrsrpr,, 0;i,. L]ns Ann Mnqruc



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

W S D D - 1 4  ( P A V E D  -  L O / 6 )

In f low in to s t . ructure # 1
S t ruc tu re  t ype :  Nu I l

Watershed data for  wat .ershed # 1
Curve  number  =  95 .0
A rea  =  0 .1  ac res
Hydrau l i c  l eng th  =  30 .00  Fee t
E leva t i on  change  =  l _ .0  fee t .
Concen t ra t . i on  t ime  =  0 .00  hou rs

]|}NCOIRIPORAT'IED)

UreH Drvrsror.r C)rl, Ges ANn MtNtNc

EFFECTIVE:

JUL 3 0 1997

Concentrat ion t ime type =
Unit hydrograph type =

Tota1 Area =

Storm data
Tota l -  prec ip i ta t ion =
Storm type = SCS
Peak Discharge =
Discharge vo lume =

SCS Upland Curves
Disturbed

0 .1  ac res

L .5  i nches
6 hour  des ign s torm

0 .04  c f s
0 .01  ac re  f t



Pro jec t  T i r . I e  =  WSDD- l4  (PAVED -  25 /6 )
WATERSHED HYDROGRAPH

In f l ow  in to  s t ruc tu re  #  1
Structure type:  Nul l_

Wate rshed  da ta
Curve number
Area

Peak Discharge
Discharqe vo lume

fo r  watershed Or1 .  
O

Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime t .ype =
Unit hydrograph type =

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type = SCS

0.  1 -  ac res
30 .00  Fee t

1 .0  f ee t .
0 .00  hou rs

SCS Upland Curves
Disturbed

0 .1  ac res

1
b

=  0 .
=  0 .

. 9  i nches
hour design storm

05  c f s
01  ac re  f t

Ii N{ c o i$',rlP o lir n'lr lEiD

Ur,qn f)tvrston Ori-" (]ns ANn MtNnc



Pro jec t  T i t l e
WATERSHED HYDROGRAPH

WSDD-] .4  (PAVED -  LO /24)

I n f l ow  in to  s t . ruc tu re  #  I
S t ruc tu re  t ype :  Nu l l

Watershed data for  watershed # l_
Curve number = 95.  O
Area  =  0 .1  ac res
Hydrau l i c  l eng t .h  =  30 .00  Fee t
E leva t i on  change  =  1 .  O  fee t . .
Concen t ra t i on  t ime  =  0 .00  hou rs

UrRs l)rvrsrol Ort-. Cns Aun Mnrruc

Concentrat ion t ime type =
Unit hydrograph type =

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

SCS Upland Curves
Disturbed

0 . l -  ac res

2 .5  i nches
SCS Type 2 s torm,  24 hour  s torm

0 .07  c f s
0 .02  ac re  f t



CRANDAI,L CAWON MINE
SI:DIMENT.A.TION AND DRAINAGE CONTROL PLAN

06t97

DITCH FLOW CALCULATIONS



T i t l e  o f  r un :  DD-  13  (M IN  .  L0  /  6 )
Q n ' l  r r i  n a  € n r

Tr ianq le.-, --
I  r l o w  d e p t h  ( f t )  .  . . . . . . 3
v  P i . " t  S i d e  s l o p e  . . . . . . 3

S e c o n d  S i d e  s l o p e  . . . . . E
S l o p e  o f  d i v e r s i o n .  .  .  .  .  .  .  .  . 3
M a n n i n g " s  n . . .  . . . 3
c F S .  . . . 3
C r o s s  s e c t i o n  a r e a  ( s q f t ) . . =
H y d r u a l i c  r a d i u s  . . . . . . =
€ - ^r l , s t  .  .

P loude  number  . . . .E

Depth Normal

o  . 97
1 .0
1 nr . v

0  .  0179
0 .035

2  . 62
0 .94
0  . 34
2 .79
0 .84

{*ri\Rr1f f)lrl.fl"lfB*-*u#uc?lyq--

UrnH f)tvtstoll Orl' Gns Auu MtNtNc



T i t l e  o f  r u n :  D D - 1 3  ( U r N  .  I 0  / 2 4 )
S o l v i n q  f o r . .  . . . . 3. - , ,-r-angle

-  H  r  n r r r  a o n r n  I  T r  rs u v e r r  \  !  u  /  .

F i r s t  S lae  s l ope  . . . . . . i
Second  S ide  s l ope  . . . . . 3
S lope  o f  d i ve rs i on . . . .  .  .  . . . i
Mann j -ng "s  n . . .  . . . =

Cross  sec t i on  a rea  ( sq f t )  .  .  =
Hyd rua l i c  r ad ius  . . . . . . =
€^^
l v D .  .

F- roude  number  . . . . =

Depth Normal

1 .33
1 .0
1 .0

0 .0179
t t  t t  < 5

6 . 0 8
L  . 7 7
0  . 4 7
3  . 4 4
0 .  B 9

UrRH Dl.r 'stou 
( )ri-" Gls ANn MtNlNc



T i t l e  o f  r u n :  D D - 1 3  ( M A X .  I 0 / 6 )
S o l v i n g  f o r . .  . . . . =  D e p t h  N o r m a l

apedez iod
F l o w  d e p t h  ( f t ) .  . . . . . . r  0 . 1 5
F i r s t  S i d e  s l o p e  . . . . . . =  2 . 0
S e c o n d  S i d e  s l o p e  . . . . . =  2 . 0
B o r r o m  w i d t h  ( f t ) .  . . . . =  2 . 0 0
S l o p e  o f  d i v e r s i o n . . . . . . . . . =  0 . 5 0 0 0
M a n n i n g " s  n .  . . . r  0 . 0 3 5
C F S . .  . . . . . . . =  2 . 6 2
C r o s s  s e c t i o n  a r e a  ( s q f t )  . . -  0 . 3 4
H y d r u a l i c  r a d i u s  . . . . . . =  0 . 1 3
+ - ^  -  a ar p D . .  . , . . . . . =  / , o o

P r o u d e  n u m b e r  . . . . =  3 . i 7

UraH Dlvr5-roll Ot" {i.qs ANo Mnvnc



T i t l e  o f  r un :  DD-13  (MAX.  I 0 /24 )
S o l v i n g  f o r . .  . . . . i  D e p t h  N o r m a l

3pedez iod
F l o w  d e p t h  ( f t )  .  . . . . . . =  0 . 2 4
F i r s t  S i d e  s l o p e  . . . . . . r  2 . 0
S e c o n d  S i d e  s l o p e  . . . . . =  2 . 0
B o t t o m  w i d t h  ( f t ) .  . . . . =  2 . 0 0
S l o p e  o f  d i v e r s i o n . . . . . . . . . j  0 . 5 0 0 0
M a n n r n g ' r s  n . . .  . . . =  0 . 0 3 5

-  e  n oC F S .  .
C r o s s  s e c t i o n  a r e a  ( s q f t )  . . =  0 . 6 0
H y d r u a l i c  r a d i u s  . . . . . . E  0 . 1 9
f p s . .  . . . . . . . E  1 - 0 . 1 2
P i o u d e  n u m b e r  . . . . =  4 . 0 4

Urns f)rvr:-sror Ori_, Ces ANo MlNnic



CMNDAIL CAI'IYON MINE
SEDIMENTATION AND DMINAGE CONTROL PIC4N

0s/97

72" CULVBRT OUTLET

RIP-RAP APRON

FLOW VELOCITY CALCULATIONS



Ti-tr le of run: BEGIN APRON (ZONE A)
So iv i ng  5o r . .  . . . . =

Trapedezioc i
F .Low  depch  ( f t )  .  . . . . . . =
F i r sc  S iCe  s l ope  . . . . . . =
Second  S ide  s l ope  . . . . . =
Boc tomwic i t h  ( f t )  .  . . . . =
S lope  o f  d i ve rs i on  . . . . =
Mann lng "s  n . . .  . . . =
cFS .  .  .  . 3
C ross  sec t : on  a rea  ( sc r f t )  . . =
Hyd rua - : c  r ad ius  . - . . . . . =
fps
F rouc ie  number  . . . . =

Depth Ncrnal

z . v J
1 n

I . U
5 .  00

o  . 0667
N  A ' F

U . U J '
^ ^ ^
1 4 2 .  t  >

L5 .29
I  a v

1 3  . 6 8
2  . 0 5

h.J C O iiit iP,'f) ri'l iq,Tf lE D

Dlvrslox On, Gls Ar.ro MtrtrNc



T ic le  o f  run :  M IDDLE APRON ( l -5 ' )  ( zo l t n  B )
So l v i ng  f o r . .  . . . . i  DeP th  No rma l

T rapedez iod
F low  dep t . h  ( f t ) .  . . . . . . 8  L .37
F i r s t  S ide  s l oPe  . . . . . . 3  1 .0
Second  S ide  s l oPe  . . . . . =  1 .0
Bo t t omw id th  ( fE ) .  . . . . =  12 .00
S lope  o f  d i ve rs i on . . . . . . . .  - =  0 .0667
Mann ing "s  n . . .  . . - =  0 .035
CFS.  . . . =  222 '79
Cross  sec t i on  a rea  ( sq f t )  .  - =  L8 .38
Hyd rua l i c  r ad ius  . . . . . . !  1 . 1 -6
fps . .  . . . . . . . !  L2 .L2
F roude  number  . . . .E  L .99

fl)lR lF;r.lt ' rri'l[-lE
{ _ - , i l \ i \  r J ' / I  ' - L ^  i t  r r

Urns Dtvtslon Otl, Cns ANu MtNtNc



T ic le  o f  run :  t rND APRON (30 ' )  (ZONE C)
So i v rng  f o r . .  . . . . =  DeP th  No rma l

TrapeCe z ioci
F l ow  dep th  ( f t r ) -  . . . . . . i  1 -08
F l r sc  S i c i e  sLoPe  . . . . . . =  1 .0
Second  S ide  s l oPe  . . . . . 3  1 .0
Boc ;om w id th  ( f t ) .  . . . . 3  L8 .00
S lope  o f  d i ve rs i on  .  .  .  . 3  0 .0667
Mann ing "s  n  . . . . . . r  0 . 035
CFS. .  . . . . . . . =  222 .79
Cross  sec t . i on  a rea  ( sq f t )  .  .  =  20  -57
Hyd rua l i c  r ad ius  . . . . . . =  0 .98
fps . .  . . . . - - . =  10 .83
F roude  number  . . . .E  1 .93

oiRlP,Oliia,'"i[]El
EFFEC,TIVE:

Dtvtstot Otl, Ges ANo Mtt' l t l lc



l:c:e of run: NATURAL CHANNEL
So lv i ng  f o r . .  . . . . =

T:apeciez ioc i
F i owdepch  ( f t ) .  , . . . . . =
F i r sc  S ide  s i oPe  . . . . . . =
Second  S ide  s l oPe  , . . . . =
Boc t , om w idch  ( fE )  .  . . . . I
SJ -ope  o f  d i ve rs i on  . . . . =
Mann ing "s  n .  . . . . . =
C F S . .  . . . . . . . E
Crcss  secE i cn  a rea  ( sq f t ) . . =
Hyc i r ua l i c  r ac i i us  . . . . . . =
€ - ^
L L / D  .  .

F loude  number  . . . . =

Depch -\ormaI

L . L 2
1 . J
1 n

1 7 . 0 C
0  . 0 6 6 7

0 . 0 3 5
2 2 2  . 7  9

2 0 . 2 2
1.0c

LL .  02
1 .  9 4


