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July 13, 1988

Mr. Mark Gordon

Department of Natural Resources
P.0. Box 7921

101 South Webster Street
Madison, WI 53703

Re: Refuse Hideaway Landfill - Proposed Actual Final Grading Plan

Dear Mark:

In response to Cordition No. 8 of the June 13, 1988, Modification to the
Closure Plan Approval for Refuse Hideaway Landfill, Inc. (RHL), RHL is
proposing the final grading plan shown on Figure:1l, Appendix A. The

development of this plan was based on the following design criteria and
information:

1, Maximum slopes are 33 percent and minimum slopes are 3 percent.

2, Cover design criteria are as follows:

. Grading layer thickness - 6 inches (minimum)
. Clay capping layer thickness - 24 inches

. Grading layer thickness - 18 inches

. Topsoil layer thickness — 6 inches

3. Field surveys:were performed by Arnold and O'Sheridan, Inc., on June
9, 13, and 17, 1988.

4, RMT field surveys were performed on June 9, 13,.17, and 21, 1988 to
document grading layer thickness.

Details of information collected on the field surveys will be submitted to the
Department as part of the Construction Documentation Report.

The proposed final grading plan routes surface water to perimeter ditches as
efficiently as possible.based on required top.of existing grading 'layer
elevations. Additionally, surface water from the northeast is segregated from
surface water coming off the landfill. The details of the erosion control
features are shown on Figure 2, Appendix A. The computations supporting the
drainage system concepts are provided in Appendix B. Redesign :of the existing
sedimentation basin and.design.requirements for a retention basin for
northeastern surface water flow is also provided in Appendix B.- The outlet
structure for the sedimentation basin uses a french drain (see detail 5 of 2,
Figure 2). This outlet structure may be supplemented by additional over-flow
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control culverts i1f the existing in-place culverts can be designed to work
with the proposed basin outlet structure. If the in-place culverts cannot
work with the proposed design, the culverts will be removed and the area
restored.

The requirements for erosion control are outlined in Appendix B and presented
on Figures 1 and 2, Appendlx A. It should be noted that, during site closure
construction, areas of the perimeter ditches will be assessed for
determination of the best way to control erosion. Due to existing conditioms
(ie., occasional exposed bedrock in the ditch flowline area), field
engineering design of erosion control requirements will be the most effective.

As shown in detail 2 of 3 on Figure 2, closure of the south and west slope
areas will consist of the initial removal of approximately two feet of
existing soil and then the subsequent placement of the final cover system
(excluding the grading layer). Removal of the existing soil on the two slope
areas will vary in volume based on what is required for site closure.

However, ’2 all cases, a minimum depth of cover over the waste will be six
inches.

The limits of clay placement required for site closure will be (at a minimum)

to the landfill limits (1986) as shown on Plan Sheet 2 of the In-Field

Conditions Report submitted to the Department in January 1988. These limits

of waste/limits of final cover system placement are presented on Figure 1,

Appendix A. It should be noted that, due to uncontrollable delays such as the

solls testing and Town approval required for the borrow source and the |
approximate doubling of the required area to receive the final cover system !
(as discussed during Consent Order negotiations), the deadlines stated in the
Consent Order for clay capping layer placement (August 15, 1988) and complete
cover system placement (September 15, 1988) cannot be met. The following
deadlines are provided as a more realistic estimation of completion dates
beginning with the top area (approximately 12 acres) of the landfill only.
This assumes a clay placement start date of July 25, 1988:

Construction Item Date
Completion of (lay Capping Layer September 15, 1988
Final Cover System Completed October 15, 1988

g

Closure of the south and west slope areas will take an additional 45 working
days for completion of the clay capping layer and an additional 30 working
days for completion of the final cover system. RHL will try to coordinate
closure of as much of the landfill as possible before the end of the 1988
construction season, but RHL does not want to open up areas of the landfill

and not be able to properly close them before the end of the construction
season
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Page 3

We hope the Department works with RHL to enable this project to get started so
that the delays in the schedule may be minimized. We estimate that the solls
testing information and volume computation for the borrow source will be
available by July 18, 1988. To date, we have not received Town of Middleton
approval of the plan for removing clay from the borrow source. It is our
understanding that this approval is necessary before any clay can be moved
from the borrow site.

Please call if we can be of any assistance in your review of the enclosed
materials or with any other aspects of the site.

Sincerely,

Ed C. Scaro, P.E.
Senior Project Engineer

%ga.@w&n@

Lee A. Bartlett, P.E.
Project Manager

slr
Enclosure

cc: John DeBeck
Tom DeBeck
Kathryn Curtner
Paul Didier
Paul Huebner
Chuck Leveque
Dave Neeb
Bob Selk
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. APPENDIX B
SOIL SERIES AND HYDROLOGIC SOIL GROUPS

This appendix provides soil names and their hydrologic classification
used in determining soil-cover complexes in chapter 2 of this technical
release. The hydrologic parameter, A, B, C, or D, is an indicator of
the minimum rate of infiltration obtained for a bare soil after pro-
longed wetting. By using the hydrologic clessification and the asso-
clated land use, runoff curve numbers can be computed as shown in
chapter 2.

The hydrologic soll groups, as defined by SCS soil scientists, are:

A. (Low runoff potential). Soils having a high infiltration rate even
when thoroughly wetted and consisting chiefly of deep, well to
excessively drained sands or gravels.

‘ consisting chiefly of moderately deep to deep, moderately well to

Nlﬁ:‘;o_; Soils having a moderate infiltration rate when thoroughly wetted and
- well drained soils with moderately fine to moderately coarse texture:

2o olls having a slow infiltration rate when thoroughly wetted and con-
-Caﬂ*JZ sisting chiefly of soils with a layer that impedes downward movement
B~ of water or soils with moderately fine to fine texture.

D. (High runoff potential). Soils having a very slow infiltration rate
lad when thoroughly wetted and consisting chiefly of clay soils with a
high swelling potential, soils with a permanent high water table,
solls with a claypan or clay layer at or near the surface, and shal-
- low soils over nearly impervious material.

FROM: Urban Hydrology for Small Watersheds. [ n.p. ): U.S. Department of Agriculture

Soll Conservation Service ' Englineering Division, ( Technical Release No. 55)

1975, as revised 1981,
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Table 2-2.--Runoff curve numbers for selected agricultural, suburban, and
urban land use. (Antecedent moisture condition II, and Ia = 0.2S) 5/

; HYDROLOGIC SOIL GROUP
LAr'D USE DESCRIPTIOX x B c D
\
Cultivated lmdl/ s without conservation treatment T2 81 88 91
: vith conservation treatment ‘ 62 T 78 (58
Pasture or range land: poor condition - E Y () 86 89
good condition ’ . 39 61 b 80
Meadov: good condition 30 |6 jTa] T8 Natvrai Grome
: . o
- . 1 —— Cove R AREAS
Wood or Porest land: thin stand, poor cover, no mulch Ls V 11 83
éwd cover2/ 25 ) T0 1
I
! |~ AReAS Receiviv
Open Spaces,-lawvns, parks, golf courses, cemeteries, etc. / F.JNA'l- COVE,&
good condition: grass cover on T5% or more of the area 39 61 V 80
fair condition: grass cover on 505 to 75§ of the area k9 69 (] .1
Cqmmercial and business areas (855 impervious) 89 | 92 | 9k | 95
Industrial districts (725 impervious)- g1 | 88 | 91 | 93
Rﬂidenthl:il ‘
Average lot size | Average § Inpervioulil
1/6 acre or less ‘ 6s s 8s 90 92
1/k acre | 38 61 15 83 87
1/3 acre © ! . 30 ST | 72 | 81 86
1/2 ecre 25 sk T0 80 85
1 acre 20 _ ’ 51 68 19 8k
Paved parking lots, roofs, drivevays, otc.y 98 98 98 98
Streets and roadis: ‘
paved with curbs }u.nd storm uvern!/ 98 98 98 [.98
gravel 76 8s 89 91
art . 12 | 82 | 8T | B8

y/ For a more detailed ‘delcription of sgricultural land use curve numbers refer to
Natiooal Engineering Handbook, Section L, Hydrology, Chapter 9, Aug. 1972,

2/ Good cover is protected froa grazing and litter and brush cover soil.

1/ Curve numbers are cozputed sssuming the runoff from the house and drivewvay
is directed tovards the street vith a minimum of roof vater directed to lavns
vhere additional infiltration could occur.

8/ Tne remaining pervious areas (lavn) are considered to be in good pasture comdition
for these curve nuzbers. ’

8/ In scae warmer climates of the country a curve number of 95 may be used.

FROM: Urban Hydrolog§ for Small Watersheds. [ n.p. ): U.S. Department of Agriculture,

Soll Conservation Service. Engineering Division, ( Technical Release No. 55 ).

1975, as revised 1981,

F-3s58
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' SCS Hydrograph Generation Program 9/53

REFUSE HIDEAWAY LANDFILL

DRAINAGE AREA = .0166 SRUARE MILES
TIME OF CONCENTRATION = .2747783 HOURS
RUNOFF CURVE NUMEER = 74

STORM DURATION = 24 HOURS

SCS TYPE 2 STORM ‘

RAINFALL = 4.1 INCHES

RUNOFF = 1.67 INCHES = 1.48 ACRE FEET
VOLUME ADJUSTMENT FACTOR = 1.00
*%% MAXIMUM FLOW = 20.14 CFS AT 12.0 HOURS %% C:QSL-
. TIME (HOURS) ; CUM. RAINFALL CUM. RUNOFF FLOW (CFS)
L e ( INCHES) ( INCHES)
0.00 ' 0.00 0.00
0.04 0.00 Q.00
. 0.09 . 0.00 : 0.00
0.14 0.00 0.00
0.20 . 0.00 0.00
L 0.26 0.00 0.00
O 0.33 0.00 0.00
0.41 = = 0 0.00 0.00
0.49 - 0.00 0.00
0.60 - . 0.00 0.00
. 0.74 0.00 0.01 -
4 0.96 S 0.02 0.31
- 2.72 , 0473 20.14
3017 . 1.01 2.02
3.36 ' 1.15 1.20
3.50 1.24 0.94
3.61 . 1.32 . 0.74
3.70 1.38 0.65
3.78 T 1.43 0.58
3.84 1.48 0.50
3.90 1.53 0.43
3.96 : 1.56 0.49
4,01 1.60 0.39
4,05 1.64 0.37

4.10 1.67 0.36




SUMMARY SHEET FOR

M i

S 124

1406 East Weashngron Ave

Maoson, Wi 53700

Pnone. 608 255 2134

/
&

PREPARED

CHECKED

BY:

cxr | Tfntes

ROTECT 7

HYDROGRAPH I[INPUT DATA =56 D@Cﬂ
éf 5
Rerus

y (/808

Gy

DRAINAGE AREA (SQ M

0.0345|

STORM DURATION (HOURS)

24

RUNOFF CURVE NUMBER

CURVE NUMBER METHOD USED TO
COMPUTE TIME OF CONCENTRATION .

LENGTH OF LONGEST

DRAINAGE PATH (FT) /,300
AVERAGE WEIGHTED SLOPE
OVER DRAINAGE AREA (FT/FT) |4 3|
SCS
TYPE OF STORM -
Tyre IC
RAINFALL (INCHES). 4 [




SCS Hydrograph Generation Frogtram
Copyright (C) Galileo Software 1987 All Rights Reserved

REFUSE HIDEAWAY LANDFILL

DRAINAGE AREA = .9234% SQUARE MILES
TIME OF CONCENTRATION = .1&8934%7 HOURS
RUNOFF CURVE NUMEBER = &7

STORM DURATION = 24 HOURS

SCS TYFE 2 STORM

RAINFALL = 4.1 INCHES

RUNOFF = 1.%21 INCHES = 2.22 ACRE FEET
VOLUME ADJUSTMENT FACTOR = 1.00
*¥% MAXIMUM FLOW = 25.79 CFS AT 12.0 HOURS *##% Q 2—
TIME (HOURS) CUM. RAINFALL CUM. RUNOFF FLOW (CFS)
( INCHES) (INCHES)
0.00 Q.00 Q.00 Q.00
1.00 0.04 0.00 0. 00
2.00 0.09 Q.00 0.00
3.00 0.14 Q.00 Q.00
4,00 0.20 Q.00 Q.00
S.00 0.2 0. 00 0. 00
6. 00 0,323 0.00 0. 00
7.00 0.41 0. 00 Q.00
8. 00 . 0.49 Q.00 0O.00
Q.00 Q.60 Q.00 0.00
10. 00 0.74 Q.00 O.00
11.00 0.96 Q.00 0. 00
12.00 2.72 0.45 I5.795
13.00 Z.17 0.67 Z.14
14.00 I.36 0.7 1.95
15.00 S.90 0.85 1.58
16. 00 J.61 0.91 1.295
17.00 Z.70 0.96 i.11
18. 00 Z.78 1.01 0.99
19.00 Z.84 1.05 Q.87
20. 00 .90 1.09 0.7
21.00 Z.96 1.12 0.70
22.00 4,01 1.1S 0.568
23.00 4,095 1.18 0.566
24,00 4.10 1.5 0.63

/O

>



SUMMARY SHEET FOR

nC Swm 124 "
1406 East was/ oo Ae
Maoson, Wi 53703
Prone. 608 255 2134

HYDROGRAPH INPUT DATA (g e o Toe

_Kesvee hotauny (Il 68

Rn,
| O5YSL

2¢4
c?

DRAINAGE AREA (SQ M)

STORM DURATION (HOURS)

RUNOFF CURVE NUMBER

CURVE NUMBER METHOD USED TO
COMPUTE TIME OF CONCENTRATION

LENGTH OF LONGEST
DRAINAGE PATH (FT) 2,100

AVERAGE WEIGHTED SLOPE
OVER DRAINAGE AREA (FT/FT) O 362

Scs
eI

TYPE OF STORM

RAINFALL (INCHES).

4.1




SCS Hydrograph Generation Frogram
Copyright (C) Galileo Software 1987 All Rights Reserved

REFUSE HIDEAWAY LANDFILL

DRAINAGE AREAR =

STORM DURATION =
SCS TYFE 2 STORM

L 0S4 SQUARE MILES
TIME OF CONCENTRATION = 2303867
RUNOFF CURVE NUMEER = &7

24 HOURS

RAINFALL = 4.1 INCHES
RUNOFF = 1.321 INCHES = Z.91

VOLUME ADJUSTMENT FACTOR = 1.00

*x¥ MAXIMUM FLOW =

TIME (HOURS)

Q.00
1.00
2.00
3.00
4,00
5. 00
6.00
7.00
8. 00
?.00
10,00
11,00
12.00
13,00
14,00
15.00
16.00
17.00
18. 00
19.00
20,00
21.00
22.00
23.00

Z24.00

351.48 CFS

% HOURS

ACRE FEET

AT 12,0 HOURS ¥¥x

CUM. RAINFALL
C(INCHES)

0.00
Q.04
0.09
0.14
0.20
0.2

0.33
0.41
0.49
0.50
0.74
0.96
2.72
3.17
2.36

Z.50

.61
3.70
3.78
2. 84
3.90
Z.956
4,01
4,05
4.10

CUM. RUNQOFF
(INCHES)

Q.00
0.00
Q.00
Q.00
Q.00
Q.00
0,00
Q.00
Q.00
0.00
Q.00
QO.00
0.45
0.467
0.77
0.85
0.91
0.948
1.01
1.05
1.09
1.12
1.15
1.18
1.21

FL.OW (CFS)

O, 00
Q.00
Q.00
0.00
Q.00
Q.00
Q.00
Q.00
Q.00
0,00
Q.00
Q.00
51.48
S5.14
2,92
2,00
1.77
1.58
1.38
1.18
3 P |
1.08
1.04
1.00

/2
A



SUMMARY SHEET FOR

INC S 124 y
1406 East Washnomon Ae
Madson, Wi 53700
Prone. 608 255 2134

CHECKED

HYDROGRAPH INPUT DATA wé

BY: ‘5 ,

ECT NA

BY: DATE;
AT 27 «j@ﬁg

ROJECT

A SEm s e

Qe

&.08

DRAINAGE AREA (SQ MI)

. O.‘O‘Z’)‘ v

STORM DURATION (HOURS)

M

RUNOFF CURVE NUMBER

66

CURVE NUMBER METHOD USED TO
COMPUTE TIME OF CONCENTRATION

LENGTH OF LONGEST
DRAINAGE PATH (FT) //3‘0
AVERAGE WEIGHTED SLOPE
OVER DRAINAGE AREA (FT/FT) |p 264
Sc¢s
TYPE OF STORM
TyPe IL
RAINFALL (INCHES). & |

3
s




SCS Hydrograph Generation Frogram
Copyright (C) Galileo Software 1987 All Rights Reserved

REFUSE HIDERWAY LANDFILL

DRAINAGE AREA = .0127 SEUARE MILES
TIME OF CONCENTRATION = ,20102%7 HOURS
RUNQFF CURVE NUMEER = &6

STORM DURATION = 224 HOURS

SCS TYFE 2 STORM

RAINFALL = 4.1 INCHES

RUNOFF = 1.15 INCHES = 0.78 ACRE FEET
VOLUME ADJUSTMENT FACTOR = .97
*¥% MAXIMUM FLOW = 11.8%2 CFS AT 12.0 HOURS #¥x <:;?:5;
TIME (HOURS) CUM. RAINFALL CUM. RUNQOFF FLOW (CFS)
(INCHES) (INCHES)
0.00 0. 00 O.00 0.00
1.00 0.04 Q.00 Q.00
2.00 0.09 Q.00 Q.00
2. 00 0.14 Q.00 0.00
4.00 Q.20 Q.00 Q.00
S.00 Q.26 Q.00 Q.00
6.00 Q.33 : Q.00 Q.00
7.00 0.41 Q.00 Q.00
8. 00 0.49 Q.00 Q.00
.00 Q.60 Q.00 Q.00
10.00 0.74 Q.00 0.00
11.00 0.96 Q.00 Q.00
12,00 2:.72 0.42 11.83
13,00 - 2.17 0.63 1.12
14,00 ) 3.36 0.73 0.69
15.00 .90 0.80 0.556
16.00 S3.61 0.84& Q.44
17.00 .70 0.91 0.39
18. 00 2.7 .93 0.325
19.00 .84 0.99 0.1
20.00 2.90 1.03 0.28
21.00 3.96 1.06 0.25
22.00 4,01 1.09 0,24
23.00 4,095 1.12 .23
24.0Q0 4,10 1.15 Q.zZ3
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COMPUTATION SHEET

%‘l_v INC.
[’\ M 15 B33

SHEET. OF
1406 East Washington Avenue Suite 124 Madison, Wisconsin 53703 (608) 255-2134
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
ReFus E P D EALUA Y Lm\/or’/ cb 5 s PBh/ed™ T Blikgl //8/. OS5
& I

8 Tind.. SEDImsuTATIOAN Besin Evarveanown ;

T st t | B hTALi (ebal exeiub |grsin| Tops ifece)]
X STy | BASIN L2T 21 (see. w:s-rr/ BAs! l e Reca

} { | 1_ _4-,1; 4{ Aj‘, __T___ _{ - } i I L ! | ’ I
- _ _,, {1 Qog;;(i’,q% = @14‘ _::_'t _,2l oLl _¢<es | ( li.]iﬂ'ﬁa Q' ]’ v |
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HEEEEREN Fropasen| Design] 2| | |
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COMPUTATION SHEET

SHEET. / (@ OF 53

1406 East Washington Avenue Sulte 124 Madison, Wisconsin 53703 (608) 255-2134
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
“oar Tle|™ 25 5oh-gm /181,05
Sobop I O
| ' Lo . i | i
i | i | i | t ‘ T +
i B l : | ! @f? !\_ L i ’
o (Flotol = NSl | | (Bag jshadd)§) 7]
P i | - | R L
L Qe VR 1= | L7ghepa | 4] | B0yl | /| |
| | NN
| Sddek d Badsbnl)| AL | | HERRN
1 ; & | | P 1
. i | | | | |
| Aol=l Rt VIS 3D | =1 | 17490
i efs l
. | J ) _ b
Pl | L =160 ’ Rhc dovrtardion 4 = DY) >
L wis 3o/
! ’{ |
HERER woud_= L 1DE0cl /gl £ 134400 43 | ¢
L | | e f L [T T T T T 77
L e alave. AL a0 La = |
T E | P 1Y Y i \
EREERREN | zgocppt? | 4 | 1 [iasT [ Haep o
| L '! | LU0 [ pgealsA T I
| | i NEEENER | \ T
L AO%,M SMJﬁw Arsle '
| v || AR
. | | ! | |chopao |3
| | | L
| | L O '0‘/:?3 s
Ly | ] | 11 1S
i * ! | l
g ( 5 |
HEEER IHNERRGENTY
| 1 I Wwi= ed
| L F !
VY AW
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ASSUMPTIONS USED FOR SEDIMENTATION BASIN SIZING

The particle settled out is fine sand with a diameter of 40 microns
and a settling velocity of 0.21 cm/sec. Figures were taken from
Table 23 of APWA, Practices in Detention of Urban Stormwater Runoff,
page 116.

The pond outflow rate is equal to the estimated peak runoff from the
drainage basin.

The particle sattling velocity is equal to the upflow velocity under
the assumed "ideal” conditions.

The minimum required surface area for a flow of 1 cfs is equal to 145
square feec.

A= Q . max

Yo Ve

pond outflow rate

estimated peak runoff

upflow velocity

particle settling velocity
minimum required surface area

<< 00
® O B
)
"
| B I |

A. lcfs
0.2l cm/s

>
1

A o 145 gf/cfs

Basin area is shaped to have a length to width ratio of at least 2:1
because this minimizes the “short circuiting” sediment-laden inflow
to riser. y

The depth of the pond is usually assumed to be 5 feet because the
sediment generation rate does not warrant a large sediment storage
capacity. In addition, deepening a pond has no effect on trapping
efficiencies.

27.76:KAR:compute-6




COMPUTATION SHEET

ljﬂg—v INC.
SHEET. / ? oF 3 >

1406 East washingfon Avenue Sulte 124 Maodison, Wisconsin 53703 (608) 255-2134

PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.

Reeuse Hios AM.&J LF 2744 5!"#7/@12 B AGERV A
AT 2/4
le;_g._m\)_g_&fc{g,/ Ty Ef‘o < |eA ATT O EEQ VIREMENTS .

i
| = P! . [ . - ) T g ]
' 1 | H i 1 1 ’ i
| b i Pood ] N | i
- R S S e D (s et
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Qzl:——it-?’é“ s | CH }56/0 \Ji= 19, (j]rgpS ' [ibag- 12 25:3
BN e | 39 iz |54 Fps  (see p2b)
; i ’\LIQ.L}\M-CLM‘L__;__ L] L i i | ‘ ! : g
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COMPUTATION SHEET

E’M |2 %

SHEET. OF
1406 East Washington Avenue Sulte 124 Maaison, Wisconsin 53703 (608) 255-2134

PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
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7)

e)

49 x 1.08 = 53 cfs/inch runoff (Page E-2)

y
10 year/24 hour storm = 1.76" runoff

(Page 2-3)
53 cfs/inch runoff x 1.76" = 93 cfs

Runoff Velocities (based on road ditch slope for road ditch; culvert slope
for culvert, etc.)

* Can use 6' long sod strips covering the total cross-section at

seed and mulch and jute netting or excelsion blankets
-7. sod**
5 need mechanical controls

e P

25' intervals to reduce erosion. However, these are cnly considered
effective up to 2% slopes.

*##* Tf sod is used, we need establishment and maintenance plan.

b) We check your velocity according to TP-61.

1.

2.

EXAMPLE :

Choose proper chart from pages 14-22; determine hydraulic radius
LAt e ke il

Go

a)
b)
c)
d)

to page 29:

find proper hydraulic radius
use proper slope

determine "n"

find what V is

Daté submitted for triangular channel with 3:1 ss, 0.94' deep,
5% road ditch slope

From Fig. 10 - H-R = .43
From Fig. 17 - (retardance D) - n = .048
From Fig. 17 - V = 4fps
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' | Appcmd‘tk le.L. C

112 UNIFORM TLOW

Tanie §-0. YarLues or Tue Novonvncss Cocrricieyt a (conlinued)

° |}
Type of channcl and description Minimuni | Norma! | Maximum r

C. Excavateo or Dazoaro
e, Earth, straight and uniform

- = e csm——

1. Clcan, recently completed 0.010 0.018 0.020
2. Clean, alter wenathering 0.018 0.023 0.028
3. Gravel, unlform section, clean 0,022 0.025 0.0t
4. With shorl grass, few weeds 0.022 0.027 0.031

b. Earth, winding and sluggish '
1. No vegelalion o.02l 0.03 0.010

. 2. Grass, some weeds 0.0 .030 ') 0.033 NO{M&\

, 8. Denso weeds or aquatic plants in 0.030 ; 0.010 VeairaXed

deep channels 9

4. Farth bottom and rubble shdes | 0.028 0.010 0.018 vy
5. Stony Lottom aml weedy banks 0.023 0.0:15 0.040
6. Cobble Lottoin and clean sides 0.0:30 0.040 0.050

¢» Dragline-exeavated or dredged
1. No vegelation 0.02% 0.028 0.031
2. Light brush on Lanks 0.015 0.050 0.060

d. Nock cuts
I. Bmooth and unlform 0.02$ 0.015 0.010
2. Jagged and irrcgular 0.015 0.040 0.050

t. Channcls not maintained, weeds and
brush uncut _

030 [vogo]l o0.120 vey’qul

1, Dense weeds, high as low depth 0 0
2. Clean bottom, brush an sides 0.040 0.0M) 0.08) . .
3. Same, highesl stage of flow 0.01% 0.050 a1 \0‘*,\ h'b\‘
4. Dense brush, high stage 0.08V 0.100 0.1V d 13 MC‘S
D. Naturat Starasns
D-1. Minor strenms (top width at flood stage

<100 {t)

a. Strenms on plain ) ‘
1. Clenn, straight, full stage, no'rilts or 0.028% “030 0.043

deep pouls . 3

2. Sanie as nbove, but more aml 0.0 0.038 0.01i0

winding, samec phols amf| 0.013 0.010 0.015

Dehiove, but some weeds nind 0.0:4) v 0Is 0 00

stolfta
8. Same ns sbove, lower stagea, more 0.010 - | ©.018 0.0A48
incfleetivo alopes and acetions —
C. Same a3 4, bul more slones 0.048 0.0 0.0
7. Sluggish reaches, weedy, deep poala 0.050 0.050 r oo
8. Very weedy reachies, deep poals, or 0.078 0.100 0.1560)
floodways with henvy stand of tim-
ber and underbrush
OPEN-CHANNEL HyDRAULICLS
Ve~ TE ¢How , PH,D.
(4159
el e . ) :l‘:‘:\ﬂ\ v A B ) “at ‘.\‘
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ECS 5/85
L40 MANNING 'S EGUATION FOR USE IN DITCH AND SFILLWAY DESIGN

DATE: 0O%-Jul-8&
USER NAME: GAT
FROJECT NAME: REFUSE HIDEAWAY
FROJECT i: 1181.05

- Gm Wu .

<<< INPUT KNOWN/SELECTED VARIABLES »:i

EOTTOM WIDTH OF DITCH/SFILLWAY (FT)
SIDESLOFE OF DITCH/SFILLWAY (H:1), H

10,00

.00

in

COEFFICIENT OF ROUGHNEES (£t™1/6), n

1l

0. 0Z0

' SLOFE OF DITCH/SFILLWAY (%) = 23.00
<4< INPUT SELECTED VARIARLES i
. ASSUMED FLOW DEFTH IN DITCH/SFILLWAY (FT), D = 0.22
. <L CALCULATED VALUES ik
AREA OF FLOW (SF) = e P
Il HYDRAULIC RADIUS (FT), R = 0.21
VELOCITY (FFS), V = 8. 64
FLOW (CFS), G = 20.25
[
]




]

‘ll

ECS %/8BS

0

<L INFUT KNOWN/SELECTED VARIAELES

EBOTTOM WIDTH OF DITCH/SFILLWAY

<04 MANNING'S ERUATIOMN FOR

SIDESLOFE OF DITCH/SFILLWAY

COEFFICIENT OF ROUGHNESS (+t

<LK

SLOFE OF DITCH/SPILLWAY

INFUT SELECTED VARIAELES

ASSUMED FLOW DEFTH IN DITCH/SFILLWAY

<

e

'~

~

CALCULATED VALUES =i

AREA OF FLOW

HYDRAULIC RADIUS

VELOCITY
FLOW

DATE:
USER NAME: GAT
FROJECT NAME:
FROJECT #:

(H: 1),

“1/6),

Se s e
PO

(FT),

(FT),

(FFS) ,
(CFS) ,

(FT)

H

n

(7)

D

(SF)

R

v
Q

iin

09-Jul -88

REFUSE HIDEAWAY
1181.08

10,00

.00

6.67
Q.49

Z.08

20.357

.,

USE IN DITCH AND SFILLWAY DESIGN :ilix

>
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ECS &/85
<404 MANNING'S EQUATION FOR USE IN DITCH AND SFILLWAY DESIGN
DATE: 09-Jul-8&
USER NAME: GAT
FROJECT NAME: REFUSE HIDEAWAY
FROJECT #: 1181.03

<<« INPUT KNOWN/SELECTED VARIABLES &2l

EQOTTOM WIDTH OF DITCH/SFILLWAY (FT) = 10. GO
I SIDESLOFE OF DITCH/SFILLWAY (H:1), H = T A0
COEFFICIENT OF ROUBHNESS (ft~1/6), n = . OF0
|
SLOFE OF DITCH/SFILLWAY (%) = 10.00
<<< INFUT SELECTED VARIAELES %3
ASSUMED FLOW DEFTH IN DITCH/SFILLWAY (FT), D = 0.29
<< CALCULATED VALUES %3
AREA OF FLOW (SF) = z.15
HYDRAULIC RADIUS (FT), R = 0.27
VELOCITY (FFS), V = 6.48
FLOW (CFS), O = 20.44




22 /%3

ECS S/85
«X<< MANNING'S EQUATION FOR USE IN DITCH AND SFILLWAY DESIGN
DATE: 0O9-Jul-88
USER NAME: GAT
FROJECT NAME: REFUSE HIDEAWAY
FROJECT f{t: 1181.05

<<< INFUT KNOWN/SELECTED VARIAERLES

BROTTOM WIDTH OF DITCH/SFILLWAY (FT) = 10.00
SIDESLOFE OF DITCH/SFILLWAY (H:1), H = I.00
COEFFICIENT OF ROUGHNESS (ft™1/6), n = 0. 0Z0

SLOFE OF DITCH/SFILLWAY (%) = 25.00
<< INFUT SELECTED VARIARLES &3
ASSUMED FLOW DEFTH IN DITCH/SFILLWAY (FT), D = 0.19
<{< CALCULATZD VALUES >3
AREA OF FLOW (SF) = 1.95
HYDRAULIC RADIUS (FT), R = Q.47
VELOCITY (FFS), V = 7.74
FLOW (CFS), Q@ = 15.12
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MONRIME S S GLINTION FOR USE TN DITOH aMD SR TnLMaY DESTEN

Caeme
Tagd - 38

DT 1% 3

MNOME s GAT

SAECT NePMEr REFUSE HIDEARWOY
FROTETT e 1igl ., Qb

IMPUT KNOWN/BELECTED YAaRTARLES

BOTTOM wWilre OF DITCH/SPILLWAY (FT) = 10,00

SINEJLOFE OF DITCH/SPILLWNAY (Hal), H = HL O
COEFFICITENT OF ROUGHNESD (£u71/&), n = (o 078G
SLORE QF DITCH/SPILLWAY (4U) = EL 00
INFUT SELECTED VQHIAELES
ASSUMEDR FLOW DERTH IN DITCH/SPILLWAY (FT), D o= A
| L4 CALCULATED VALUES

AREA OF FLOW (SF) = 3.81
HYDRAULLIC RADIUS (FT:, R = SN

VELOCITY (FFS) s o oL O
FLOW (CFSY , @ = 15,04
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ECS S/80

MARNNING 5 EQUATION FOR USE TN DITCH &OND SPTLLWAY DRESIT

DATE:

LSER NAME:
FROJECT NAME:
FROJECT =

INFUT ENOWN/SELECTED VARIARBLES

EQTTOM WIDTH OF DITCH/GFILLWAY (FT) =

SIDESLOFE OF DITCHASFILLWAY (H:1), H =

COEFFICIENT OF ROUGHNESS (ft™1/6), n
SLOFE OF DITCH/SFILLWAY (%) =
244 INFUT SELECTED VARIABLES
ASSUMED FLOW DEFTH IN DITCH/SFILLWAY (FT), D =
CAI.CULATED VALUES

AREA OF FLOW (SF) =
HYDRAULIC RADIWUS (FT), R =

VELOCITY (FFS), UV =
FIl.OW (CFSy, @ =

O9--Jul -588

GAT

REFISE HID
1181.08

10O, 00

KN RIe

0. 36
3. 99
{0, B2

M

ol
[ ]

WaY

i §/§3
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Ce 9r/es

MANNING S EQUATION FOR USE IN INITCH AND SFILLWAY DESIGH

ASSUMED

DATE:

LISER hNAME:
FROJECT MAME:
FROJECT 4k

INFUT ENMCOWN/SELECTED VARIABLLES

EOTTOM WIDTH OF DITCH/SEILLMAY (FT)
SIDESLOFE OF DITCH/SFITILLLWAY (H:1), H

COEFFICIENT OF ROUGHNESS (FL71/86),
SLOFE OF DITCH/SFILLWAY (%)

INFUT SELECTED VARIABLES

FLOW DEFTH IN DITCH/SFILLWAY (FT), b =

CALCULATED VALLES

AREA OF FLOW (SF)

HYDRAULIC RADIUS (FT), R =

VELOCITY (FFE), V =

FLOW (CFS), @

REFUSE

O%-Jul -8

HIDEAWAY

AR08
TO. 00
.00
O, ORG
ES.00
0,98
b.TE
0, SO
5.37
3b.27
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MANNING S EGUATION FOR USE IN DITCOH AND SFPILLWNAY DESTEN

DATEC:
USER NANME:
FROJECT NAME:
FROJECT #:
<ol INFUT HNDWN/SELECTED VARIARLES

BOTTOM WIDTH OF DITCH/SFILLWAY (FT) =
SIDESI.OFE OF DITCH/SFILLWAY {H:1), H =

COEFFICIENT OF ROUGHNESS (FL™1/46), n
SIL.OFE OF DITCH/SFILLWAY (7}

4 INFUT SELECTED VYARIAEBLES

i

ASSUMED FLOW DEFTH IN RITCH/SFILLWAY (FT), D
CALCULATED VALUES

AREA OF FLOW (SF) =
HYDRAULIC RADIUS (FT), R

i

VELQCITY (FFS), V
FLOW (CFS), @ =

OF-Jul -88

ST

REFUSE HIDEAWASY
1181, 009

1O, 00

ZL00G

1.00
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ECS /85

MANNING * 5

<l INFUT

33

ECQUATTON FOR USE IN DITCH AND SFILLWAY DESIGN

FINOWN/SELLECTED VARIAHL.

EOTTOM WIDTH OF DITCH/SFILL
SIDESLOFE OF DITCH/SFILLWAY

COEFFICIENT 0OF ROUGHNESE (ft

SLOFE QF DITCH/SFIL

INFUT SELECTED VARIARLES

ASSUMED FLOW DEFTH IN DITCH/SFILLWAY

e

CALCULATED VALUES

AREA OF 7
HYDRAULIC RADIUS

VELOCITY
FLLOW

DATE:
USER NAME:
FROJECT NAME:
FROJECT #:

ES

WAy (FT? -

(H: 1),

“1/b)

i

‘—{ an

n

LwAay (%)

(FT),

D

LOW (SF)

(FTy,

(FFS) ,
(CFS),

R

\,I
@

]

il

it

GP-Jul —88

GAT

REFUSE HIDEAWAY
1181, 05

10,00
.00
(SIS E IS

TaeT

25,00
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ECS $/8%5
44 MANNING'S EQUATICN FOR USE IN DITCH AND SF
DATE:
USER NAME:
FROJECT NAME:
FROJECT #:
{¢ INFUT ENOWN/SELECTED VARIABLES

BROTTOM WIDTH OF DITCH/SFILLWAY (FT)
SIDESLOFE OF DITCH/SFILLWAY (H:1), H =

COEFFICIENT OF ROUGHNESS (ft™1/6&), n =

SLOFE OF DITCH/SFILILWAY (%)

<44 INFUT SELECTED VARIAELES

ASSUMED FLOW DEFTH IN DITCH/SFIILLLWAY (FT), D =
<4+ CALCULATED VALUES
AREA OF FLOW (SF) =

HYDRAULIC RADIUS (FT), R =

VELOCITY

(FFS), V =
FL.OW (CFS), O =

TLLWAY DESIGN

29--Jul -85
GAT

REFUSE HIDEAWAY
1181.05

1.00

0.96

12,38
0.77

A.16
91.42

5753
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MANNING® S EQUATION FOR LSE IN DITCH AND SFILLWAY DESIGN
DATE: QO9-Jul-83
USER NAME: GAT
FROJECT NAME: REFUSE HIDEAWASY
FROJECT e 1181.0%

INFUT ENDWN/SELECTED VARIABLES

ROTTOM WIDTH OF DITCH/SEFILLWAY (FT) = 1CG, 00
SIDESLOFE OF DITCH/SFILLWAY (H:1), H = S.00

COEFFICIENT CF ROUGHNESS (Ft™1/6), n = 0. 040
SLOFE OF DITCH/SFILLWAY (%) ; 2.60
<48 INFUT SELECTED VARIAELES »xi
ASSUMED FILLOW DEFTH IN DITCH/SFILLWAY (FT), D = G. 8%
CALCULATEDR VALUES =&

AREA OF FLOW (SF) = 10,82
HYDRAULIC RADIUS (FT), R 0.70

VELOCITY (FFE), V = A7
FLOW (CFS), @ S1.1%

i
"
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MANNING S ERUATION FOR USE IN DITCH AND SEILLWAY

O97=Juad

35

DESTON

o)

g 1
2D ET)

DATE : -@8
USER NAME: GAT
FROJECT NAME: REFUSE HIDEAWAY
FROJECT #: 116105
<44 INFUT KNOWN/SELECTED VARIABLES
BOTTOM WX DTH OF DITCH/SEILLWAY (FT) 16,00
SIDESLOFE OF DITCH/SFILLWAY (H:1), M = .00
COEFFICIENT OF ROUGHNESS (Ft~1/6), n = 0. 030
SLOFE OF DITCH/SFILLWAY (%) = 1.00
INFUT SELECTED VARIARLES
ASSUMED FLOW DEFTH IN DITCH/SFILLWAY (FT), D = 0.41
CALCULATED VALUES
AREA OF FLOW (SF) = 4. &0
HYDRAULIC RADIUS (FT), R = 0.37
VELOCITY (FFS), \ = ol
FLOW (CFS), @ = 11.6&
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‘f;<<<< NANNING S EQUATION FOR USE IN DITCH AND SFILLWAY DESIGN X33

DATE: 09=Jul-88
: . USER NAME: GAT.
. . ' FPROJECT NAME: REFUSE HIDEAWAY
i . . FRODJECT #:  1181.05

I

{<<< INPUT KNOWN/SELECTED VARIAELES >3

;7 BOTTOM WIDTH OF DITCH/SFILLNAY4(FT) :
SIDESLDFE OF DITCH/SFILLWAY (H:1), H = 3.00

it
-
.
[e]
[e]

CDEFFICIENT OF RDUGHNESS (f£t~1/6), n'= S 0,030

‘SLOFE OF DITCH/SFILLWAY (7 s

it
-

.. m .
Lo,
<

<<< INFUT c‘ELEC:TED VARIABLES P

[ . :
,-‘.-?"! - : b

ASSUMED_FLDW DEPTH IN DITCH/SPILLWAY (FT), D “f 0.12

CALCULATED VALUFS e o
. i )

AREA OF FLDN (SF) = 1.2

H\DRAULIC RADIUS - (FT), R= ... 0.12

|
N
0 .
0 -

~VELOGITY (FPS);ﬂV:—

- FLOW (CFS), @ = 6.20
bﬁ e ,‘ - . \ IS . ot
‘ :}ve'lf b ‘
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- @ DATE: 09-Jul-88 o
) USERrNAME: BAT y h ‘
-REFUSE HIDFANAY :
g 1181 05 - o w

[
o g

‘: i

T KNQWN/SELELTED VAR1A3555'>>>

ST '

BDTTDM WIDTH DFuDITCH/SPILLWAY‘(FT
SIDESLDPE,OF






