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ATTACHMENT S

TYPICAL SEDIMENTATION POND'S SEDIMOT II
AND SEDCAD+ INPYTS

JAN 3 1'1989







BATCH INPUT -

The SEledi Il flodel was developed to run as a batch job on the IBM/370/165 and the HP3000
systemsz&AA]s9, an interactive version is avai]a51e on. the HP3000 systeml The . interactive

s e program can b;;;;ed to produce a Q§§a file that is directly compatible with éithef’the 1 BM -
or HP batch system. ‘It is expected that?;he user may use the interactive vérsion to - A
“produce the initial data file for a particular problem and then simply modify a few lines.
in the file to eva]uqte a1tern§t;3é designs or management schemes. 'ﬂﬂtegggtiVeTy; the

user.may.utilize the éading sheet and work sheets to directly produce an input data file

that may be used on either the HP or the IBM system. =
. - B g
B ; |
i







BN

s

Check Dam —(Check Dam Design Porameters - 22 (
s Grass Filtar Design Parameters 21
- Grass Filter /, -
Mise. Grass Filter : 20} | .
= . l/ Spillway Design Parameters . Isa
ﬁiséﬁbrg? 19f - N
- ﬂ\rea . 18 -
Pond | -
: - { Stage _ 17 v
/Pond Flow Routing Data 16
/ Misc. Pond Information 5 B T
/ SLOSS Sadimentology Data 14a
Rezeaat for each (Sédimenfqiogy Data e 14 SR
Subwattrshed (Su'b%natershad Data - 13
. Subwater_shedlsrructure Information 12 - ,} B
Repeat for ‘Between Structure Routing Parameters’ |1 - —- }
each Branch — o = i
per Junction (—{Number of Structures per Branch 10 I ) (
( Percent Finer - 9 T - - >
(Segimem Particte Sizes 8| i - 7 |
éo. of Particle Size Distributions 70T - -
/ Sgﬂ'ihenfology, ‘Parameters ‘ sl|]If - "
{ Number of_ﬁBrar»\:'cj:ﬁé;/Juhcfions =8 o
Number of Junctions a4 coatea L ’
- :.;-/Ac::umu-lated . Time 3b T ) .
' (Acéﬁmuloted Depth ) 3a = :‘ﬂ N
(Storm Data e 3 i e s
éform Type 2t T ) -
/Watershed Identification Code 1 B = - - =
3 . Code Card'Sequence for Batch Input =
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o \
. f R . .
' o ' : Lo

CARD nocm 4 NUMBER OF JUNCTIONS

NOJ _:<oz B
_ 8 el .

Variable Name - _, <§,mw2m,._ummoxvzo= Lower Limit

T NOJ: Numbér of Junctions 1

- Upper Limit

FORMAT I8

IHYDR; Hydrology only :or both _ 1w
i Hydrology and Sediment- -

5(75)*
2

Default Value

! ology Option ..ﬁ. ’ .
.wm?_ 370 version | ,, ) v ;
L T |
CARD CODE 5 NUMBER oF mz>zo=mm>_czniozm o " FORMAT 18
NOB(I) NOB(2) zch ! NOB(NOD) |
| -8 _.m 24 Y 33 40

Variable Name

: Variable ,,,u.Ummo_.—_:mo: Lower Limit
NOB(I):

Number of Branches 1

Upper Limit

' Default Value

per Junction

3

i

A

1




i

The following group of cards (Card Codes
the "Hydrology Only" option (IHYDR = 1), skip Card Code 6 - 9,

T,

6 - 9) are used in the sedimentolo

gy section, _,m you are using

CARD

CODE 6

SEDIMENTOLOG

S6

.APLUS]|

mmm..b
, - 24

16

i

| Variable Name :

S D"_

L APLUSI:

SBSG:

Va 1&5@ U;o,,mm..:._,m.f:
. Specific Gravity

ing Sediment Load

Submerged Bulk Speci- 1
fic Gravity Used in Loy

 Coeff. for Distribu- 47

Y PARAMETERS

i Lower Limit ,

Upper Limit

1,

"y

Imhoff Cone nw_n:_ma

tions

3.
2

1.75

[
S

b
i

N
!

FORMAT. F8.2

P

|

. Default <w__mo

3 Nc“ M S
LS

1

125

CARD CODE 7

FORMAT I8

NPSD

NDVPC

16

<m:w..a,_m Name

S

,<m-?.!m U,cun-:.:o:

NPSD:
NDVPC:

No. of Particle Size

‘Distributions . .
No. of Data Values
rer Particle Distri-
ﬁ._.:o,.__ :

NUMBER OF PARTICLE SIZE DISTRIBUTIONS

.

———————— e ot e

'

Upper Limit

i

Default Value

!

10

15

1

2
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"CARD CODE 8 ° mmc_zmzq PARTICLE SIZES ~ " FORMAT F8.4
PS (1), - PS(2) _umns ‘ | : ST PS (NDVPC)
I -8/ . 16 - 24 o “ 73 80
Variable Name | <nlwc_m m_ummo_.m,_u,:m: o rein- Limit Upper _m?:r ‘Default Value
PS(1): Particle Size Value . 0001 250, None

The Largest Sized: Particles are Entered First
Particle Sizes are in Units of Millimeters
A Single Particle Size Data Set is used for all Percent Finer Distributions

CARD CODE 9 TPERCENT m.zmm _, S ~_ FORMAT F8.2
PF(I,1) PF(L2) | PFUL3) | =~ S to PF(1,NDVPC)
N 8 16 24 . « R 73 80
_ | ,L ... e o o , . . . * e @ f . : .
PF(NPSD,1) | PFINPSD,2)| PFINPSD,3) | e PF(NPSD,NDVPC)
[ 8 | 16 24 o 3 80|
<m:mc_m Name ‘ <m:wu__m; Ummnlv;u: Lower r:.:: .ﬁm_um_, Limit Default Value

3,: C ,.vm-nm,_:. 3:2,<m_:mm c. U.‘ :5. , Zo:w
. M.., ; R
, ~ Percent m..:m- Values are _wzam-a._ for Each Particle Size Distribution. If There are More Than Ten
Values per Distribution Two Cards Will Be Used For Each Distribution. Card Code 9 Will Be Repeated
For nmn_. on the mp:.n_o m.wm _u.u:_c::o:. i .
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CARD CODE 10

NUMBER OF STRUCTURES PER: BRANCH

NOS(I,I) -

(1)

T 8

NOS(1,2)

16

NOS(I,NOB

o 24]

..<E.mmv_m Zw:.n._..

Variable mwmn:v:o: ‘

N

Nos(1, J):

‘Number of Structures
per ‘Branch (1)
Junction (J)

for each

W

N nﬁ.

' FORMAT 18 .

B
v

Default Value

v v._,.~

Lower Limit

4

Upper Limit

1

CARD CODE |

BETWEEN STRUCTURE R

FORMAT F8.2

TIME(L,1)

RK(L,1)

RX(L,1)

OUTING PARAMETERS

os)|

8

16

24

TIME(I,N
173 “

® e:. 0 o o
"

80

RK(I,NOS)

RX(I,NOS)

8

16

Variable Name

Variable U,,omn:vzg

Loweér Limit

:26*_. Limit

Default Value

TIME(1,] K ):

Travel Time Between

RK(1,J K):

RX(L]K):

a7
[

Structures (hr) - b
Muskingum's K Be-
tween Structures (hr) .
Muskingum's X Be-

" tween Structures (hr)

Card Code 11 is -,o,amn:,x. for each
_RK, and RX are repeated on

0.
0.

0.

of the Branches
Card 11 for each Structure on

.06
.06

None

per __::n:o: listed on Card Code 5. ,.2.:@,..

a Given Branch,



B o e
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CARD CODE 12 SUBWATERSHED/STRUCTURE INFORMATION . FORMAT I8
NSWS CNTROL IPRINT | ISUBSP |, IPRIN2 |
8 ___ls] 24| 32| 44 T
MA
Variable Name ' Variable'| Dmmo:_u:os Lower Limit -~ Upper Limit - Default Value
- * .
NSWS: Number of Subwater- _ -0 14(29)* 1 M 370-yersion
| sheds per Strudture 'k . :
~ CNTROL: ,_,v.vm of Sediment Con- 1 4 1
b trol m::o::n : . ERTRN IEA
ST e ,, 1 = Null, 2 := Pond, 3 - Grass Filter, 4 - n_.mﬁr, Dam
IPRINT: Print Control Variable S | A 3 , 1
for Total Drainage Area’ 4 i
Z.. summary table, 2 - _:::om:.-.: sediment w..wv_. w:a —.m..:n_m
size Em:.._u::o: arrays, w - no output
ISUBSP: Print Control Variable no- . | ‘, 3 SR |
the Drainage Area Be- ' % .
tween Previous Structure
' or jJunction. Options are. o
Identical to those om EERY . .‘
:.z_z,_. ,, oo
IPRIN2: " print Option for R L R B
Subwatershed Inputs . Sl .
, W. 1 - Input .nmEmm._m_ 2 - No Tables
ﬂmvmm_nxmnwm.m. Cards 12, 13, and 14 ?: each :B:o: of Each ._cso:oz. )
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§ 0

CARD CODE i3

FORMAT F8.3

PARAHII,I)

- SUBWATERSHED DATA g

PARAH(I,2)

PARAH(L,3) :
R L N& v . !

_PARAA(1,9)

! Repeat’ Code Cards

13 and 14 or 14a for each subwatershed. .

| 8] . G E ‘ ~, p 65 R
. ﬂ . ; c e e e e o ¢ e e o _ON ow ¥ l“,
T | , v ) o
Variable Name Variable Description Lower Limit m_%a- Limit Default Value
PARAH(I,1): Subwatershed Area (acres) 0. ,‘..M_,wmaco. Noneé ’
PARAH(1,2): Curve Number L 0.01 100, None
PARAILI(1,3): Time of Concentration (hr) 0. O None
- PARAH(I,4): Travel Time (to Structure) . 0. S, .06
PARAII(1,5): Muskingum's K (to Structure) 0. 5. .06 _
PARAH(I,6):  Muskingum's X (io Structure). 0. . v 5, None
) PARAH(1,7): Hydrology Print Option T RO L2 [
Low <—PARAH(1,8): tlydraulic Surface Condition | V3, None
trorae. PARAN(L9):  Number of Flow Segments 0. - 6. .+ None
. ! if. PARAH(1,9) = 0, f ! P
. z:m—..m E:— be used. _ . Ty
—mﬂ —~>—N>—_A—-Qv = ~.|cQ- : .M,,. i ] N
SLOSS will be used. : B S L '
i ke i



3

gaf 62 93

D)

i

CARD CODE 14

SEDIMENTOLOGY DATA

F8.3

PARASI(I,J, 1)

PARAS(1,J,2)

PARAS(L,J,3)|

PARAS(L,J,4)

PARAS(1,4,5) |

8] | 24

- 32

40

Varjable Name

Variable Description

~PARAS(1,],1):

PARAS(1,],2):
PARAS(I,],3):

~ PARAS(1,],4):
- PARAS(1,],5):

Soil Erodibility
Length: of Slope
Average Slope (

Factor
(fr)
%)

Control Practice _;mogc_.
Particle Size Distribu-~

tion Selection

‘Lower Limit

Vi

Upper Limit

. FORMAT

Default Value

~o0o20

.8
800.
100.

1.7
NPSD

None
.None
None
None
None

'CARD CODE 140

.m.hbm.w mmc_-smz.qo_.oa< DATA

b "‘:i‘ ~

momz_B, F8.3
PARAS(I,J,1) |PARAS(L,J,2) _u>z>m= J,3)| | & v>z>m:.._ 8)
I 8 16 24 57 64

PARAS(1,1) ..‘_u>_~>m~_ uv are Same as Code Card’14.

<m:.mw_w Name

PARAS(1,],6):
PARAS(1,),7):

PARAS(LJ8):

p

zmvmmn noam Card 14a for Each Flow mmm:.f_:

<»:mc_o Ummn:v:oz

:

.%mma::w:n Surface Condition
Segment Area
mnamvaomm _,,»ono.,

Lower Limit

mc_imm Limit

Default Value

1.
0.
1

3.°
_u>_~>:: 1)
MO e

None
None
50.
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CARD CODE |5

MISCELLANEOUS POND: INFORMATION

FORMAT Fs8.2

DELPLG FIX

“DEAD | |
o

_24q RS e

§
N

G R : : W [
Variable Name Variable Description Lower Limit Upper Limit - - Default Value
> : g ™ T . T
'DELPLG: Time Increment of the DELPLG 5.0 DELTAT
Routed Hydrograph in P
Hours' R _ R
FIX: Nonideal Settling Cor- 01 2.0 1.0
rection Factor. : . ,
DEAD:; Percent of Permanent Pool 0. 5100, o 40.

That is Dead Space

Cards 15 through 19a are used for Sediment Dasin Inputs .

"CARD CODE 16

POND FLOW ROUTING DATA ' FORMAT I8

FLOW

NSP

ISDO

" NRHP

IPRINT

NCSTR

FRACTN

16 .24 32 40 " © 48

''56

- Variable Name

Variable Description “ Lower Limit

vaﬁ Limit Default Value

FLOW: Outflow Withdrawal Option; 1 o 4 1

I -~ uniform 2 - hed 3 - surface i o,
FRACTN: Inflow Vertical Concentration 0 _ | 0

0 - completely miked | - density current ‘
NSP: Number of Stage Point (max=24) 2 R 24 " None
NRHP; No. of Routed Ilydrograph Points 2 : 300 0 ¢ 4 500
ISDO:; /. Stage-Discharge Option 1 , 2 1

71 - input . 2’2 SEDIMOT 1l calculates values -5 FIPC o2 cweveime o

IPRINT: Print Control Options v 1 b E 1

1 - summary tables 2 - _Qa_qow:._._.smE::.m:. graph and particle size distr., 3 - no_output
NCSTR: Continuous Stirred Type . 0 10 _ 0 :

=

Reactors or DEPQSITS \
0 - DEPGSITS 1 - 10 (STRS

=g



-0

CARD CODE 17 STAGE

FORMAT F8.2

i STAGE(NSP)

STAGE() | STAGE(2)

 STAGE(3)
8 161 .

24| X

1

73 80

* s s o o

Variable Name

" Variable Ummo_‘_.“mvmmm: Lower Limit Upper Limit

~ i,
Uonm::<w_:mw.,

STAGE(I): ;»  Pond Stage Values (ft) 0 . ©100.
’ _ 4 First Stage Value Should be Zero

None

;
i

CARD CODE' I8

AREA = o T
AREA() | AREAR2) | AREA(3) PR T

FORMAT F8.3

L)

| AREAINSP)

8 e~ 24

1 73 80}

)

i . . .

’ K '
ai !

Variable Name Variable Dmmo:?_mos

.A Lower Limit ,‘.t Upper Limit
Pond Area Values (ac) = 0

i

AREA(I): | 119999,

List the Area Values Corresponding to Each Stage Value

Default Value

" None

CARD CODE 19

FORMAT F8.2

DISCHARGE T
DISCH(1) DISCH(2), - oI

DISCH(3)

B 16 24 R

. | DISCHINSP)
| 73 80

e o o -9 @

880 6% 834

‘
i

Variable Name Variable Description -

Lower Limit - Upper Limit

. Default Value o

DISCH(J): Pond Discharge Values (cfs) 0. 1500.

, - At Least Two Stage Points Must Have Zero Discharge
- The Last Zero Discharge Stage Corresponds to the Stage .~
/v of the Principal Spillway

i \
i 14 y

e o . S \
: | S ;
; Ly
e i

None
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. .\ .“
CARD CODE 19a m_u__._.sﬁ omm_oz PARAMETERS .. FORMAT F8.3
BDIA RDIA ) m_ucmm i BLOSS FRLEN WCOE " OCOE MN
8 16 24y - 32 T 40 48 - 56 64
o n { HDROP EPS i
. | i 66 T2 80
Variable Name Variable Description Lower Limit @Ew..n- Limit Default: Value
BDIA: Barrel Diameter (inches) 160, None
RDIA: Riser Diameter (inches) “ 80, None
. ELGSS: Pipe Flow Entrance Loss OOQP 3. 1.
© BLOSS: Pipe Flow Bend Loss Coef. ©2, .5 '
FRLEN: ' Pipe. Length (ft) R 500. " None
WCOE: Weir' Flow Coefficient b ;- 10, " 3.1
OCOL: Orifice Flow Coefficient L2 0.6
5 MN: ' Manning's n of Pipe .06 025
HDROP: Head Drop Between Inlet A 100. ~ None
and Outlet (fr) B
EPS: m:.no on _:_:r:..._ m-::s:é :& .01 100, + None
" v g e
W e 8




i

~CARD CODE 20

_s_mom_.._..>zmocm GRASS v.__..._.mm

" FORMAT

F8.2

SEG

RPRINT

DINIT

16

24

32

<m:mc_m ZmBm

<m:,,nv_m _Description

Lower Limit

b
v

Upper Limit.

Default Value

0 6% 834

| 2
Vi)

SEG: Z:Scmq of Segments (max=3) 1. 3. 1.
RPRINT; Print Code; 1-summary, 1. : 3. 1.
N:rv&..ow;w_. etc.,
3-no output _
BSG: Bulk Specific Gravity of 0.5 3. 1.25
; Deposited .Sediment L ,
~ DINIT: . Initial Depth of Sediment 0. 0.8 . 0.
_ ~ in Zone D \ : S
"CARD CODE 2| GRASS FILTER: DESIGN PARAMETERS ___FORMAT F8.4
~ MN(D) GHGHT(I) | LEN(D SPAC(T) SSC) | WIDTHID) | INFILLT) MEI(I)
8 16 24| . 32 40 \ 48] . 56 ' 64
Variable Name <m:mEm Description - ro?m.. Limit Upper Limit .Um.,m:: <m_=m . .
MN(I) Grass Filter Manning's .003 .017 None
Roughness Coefficient :
GHGHT(1): Grass Height 0.1 9.0 None .
LEN(1): Grass Filter;Length . 1.0 i 500. None ,
SPAC(1): .. Average Grass Spacing 0.1 3.0 None
SSC(1): / Grass Filter Slope . .01 5 20. None
WIDTH(1): Grass Filter Width 1.0 _ 500. None
INFILL(1): Grass Filter Infiltration Rate 0.0 4.0 None
MEI(I);: Grass Stiffness Factor .002 250. None




CARD CODE. 22 CHECK DAM DESIGN PARAMETERS FORMAT F8.3
SLOPE POR CMN. |z "H | VPRINT - |
8 16 . 24 32 40 Am.

) <wln—,_m Name

Variable Description-

SLOPE
- POR
2
H: :
VPRINT:

Channel Bed Slope
Checkdam Porosity (%)
Manning's Coelficient
Channel Sideslope
Checkdam HMeight (fr)
Checkdam Print Option:
1-summary table,
2-hydrograph, etc.,
3-no. output

Lower Limit

Upper Limit

Um?:_g Value

.0001

D F 0.01
S ol

.5
.01
1.

50,
1.0
.15
10.
-~ 20.
3

" None
None " .
None
" None H
None
1. = , i



+
Typical SEDCAD Input

Impoundments

Line Typical
Code Parameter Input
Time of day of file creation System Input
Date of file creation System Input
- Name of person creating file As Applicable
Watershed identification code As Applicab]e‘
2 Storm Type ; "O" v 2;0
3 P1; P2; SDUR1; SDUR2; Time 3; 2.1; 1.9; 03 243 63 0
Increment; "1" “ 0.1 0
P1=Precip. depth in inches of
initial storm
P2=Precip. depth of em. spillway
stofm (arbitrary if no em. spillway)
SDUR1=Storm duration of intial storm
~ SDUR2=Storm duration of em. spiliway
storm
4 Number of Junctions; Hydrology option 132
Hydroldgy option - 1 =’Hydrology only -
2 = Hyd. & Sedimentology
5 Numbér of branches on J1;'on J2;
on J3 ... a 1
6 ‘ Specific gravity; '"1.5"; Submerged bulk
| é'spec.,grav. | ' 2.5 1.5 1.25
7 No. of particle’size dist; No. of data
'valﬁes per dist. If running hydroloay
only, use "1'"; "2" (dummy values) 13 15
8 Particle size 13 PS 2; PS3 ... As applicable; As
applicable; ... etc.
9 Percent finer 1 for dist. 13 PF 2 for

dist. 1, ... If running hydrology only,
use "100"; "0" (dummy values) [Repeat 9 for

up to 4 distributions]

As measured; As measured;

... etc.

Revised 01/27/89

JAN 31 1988






+
Typical SEDCAD input

lmpoundmehts
Line i . ’ Typical
Code Parameter . Input
10 . No. of structures on J1, B1‘[; No. on J1,
' B2 (3 No. on J1, B3)1 1
11 i Travel time, Musk. Kj; Musk. X
[Repeat 10 & 11 for all structures] 0; 03 0
12 No. of SWS for structure; structure type;

uqn, wqv. hydrograph print opt

hydrograph print option - "v=No, "2"=Yes 13 23 25 151
13 SWS areaj curve number; t. conc; travel time; As measured; As determined;
- MK3; MX; ™"; hydrologic response type As calculated; 03 03 03 13
(1,2,3); RUSLE or MUSLE or SLOSS 230

For hydrology only, travel time = 0

S~ For only 1 SWS, MK & MX = 0
Q, J : If using RUSLE, use "-1"

If using MUSLE, use "0"

If using SLOSS, use number of segments

14 ! K factor; length; slope; CP factor; Part. As determined; As measured;
dist. #3"0"; "0"; "O" [; surf. cond; As calculated; As
seg areaj "50"] determiﬁed; 1

[For Hydrology ONL*, enter “O"; "M0";

ngry ror "OM]

;[Brackets indicaté SLOSS input parameters -
Repeat 14 for each SLOSS segmant]

[Repeat 13 & 14 for each No. of SWS for the
structure] k
Enter Structure Daté [NULL structure return to

line code 12]:

Revised 01/27/89A'
JAN 31 1388






Code

Line

+
Typical SEDCAD Input

Impoundments

Parameter

Typicél

Input

15

16

17

18

19

POND =+

Time increment; "1"; dead space; volume; elevs;
ems volume - 0 = no volume calculated by
digitizer 1 = volume to follow - calculated
by digitizer

elev = 0 = no elevation data entered (only
stage data) 1 = elevation data to follow

ems - 0 = no emergency spillway at this
structure i = emergency Spillway and
parameters will follow

™MM"; "0%; # stage points; ''500"; discharge
opt; hydrograph print opt; CSTRS

hydrograph print option - "1"=No, "2"=Yes
Discharge opt - 1 = input own discharge

2

Drop inlet
3

trickle tube
A

perforated riser

CSTRS - number of continuous stirred type
reactors: ’

"0" if running hydrology only! (will not run
runless this is 0)

"0" if running DEPOSITS (hydrology &

sedimentology)

"2" if running CSTRs (hydrology & sedimentology)

Elev 1, elev. 2, ... up to number of stage
points [This line is skipped if elev in line
code 15 is 0]

Stage 1, stage 2, ... up to number of stage
points '

Area 1, area 2, ... up to number of stage

points

0.13 13 205 03 131

13 0; As measured; 500; 13

125 0

As applicable, As
applicable, ... etc.
As applicable; As
applicable, ... etc.
As applicable, As

applicable, ... etc.

Revised 01/27/89
JAN S 1 1389






+
Typical SEDCAD Input

Impoundments

Line Typical
Code Parameter | Input
20 Length of emergency spillway; Stage of em,
spillway. lfistage is to be set at |
calculated peak stage, thén "o" [This line
is skipped if ems in line code 15 is 0] As applicable, As applicable
21 B AL outs1opé; sideslope ratio; bottom width; 1; As applicables; 3; As
| safety factor [This line is skipped if ems applicable; 1.2
in 1ine code 15 is 0] | '
22 discharge 1, diséh. 2, ... up to no. of stage
points [Only for discharge option #1] 0; 0 ... etc.
23 barrel dia.; riser dia; "1'; "0.5"; pipe
1eﬁgth; "3.1"; "0.6"; Manning's n of pipe; As applicable when Drop
Head drop; Stage of Princ. spﬁ]]way [Only Inlet is used
for discharge option #2 - Drop Inlet]
Répéat line code 23
- [Only for discharge option #4 - Perf. Riser]
24 Initial stage of orifices; number of orifices Used with Drop Inlet
per stage [Only for discharge option #4 - Spillways Only
Peff. Riser]
25 orifice dia. at stage 1; stage 2, ... to
number of stages [Only for discharge option Used with Drop Inlet
“ #4 - Perf. Riser] » Spillnays Only
26 barrel dia.; pipe slope; pipe length; A
Mannfng's n; 5fage of Princ. spii]way [On1y
for discharge option #3 - Trickle Tube] Used with Trickle Tube Only
27 "Reserved variables - do not change" [This
line is skipped if volume in line code 15 .
is 0] Not Applicable
28 "Reserved variables - do not change" [This

line is skipped if volume in line code 15
is 0]

[Return to line code 12 for next structure]

Not Applicable

Revised 01/27/89
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w. +
s Typical SEDCAD Input

Impoundments
Line : - . Typical
Code _ Parameter Input
' GRASS FILTER: |
29 No.‘of filter segs; hydrograph print opt; Generally Not Applicable to
| bulk specific’gravity; initial depth of Impouhdment Design

sediment.
hydrograph print bption - "¥=No, "2"=Yes ’

30 Manning's nj grass heighty filter length; Cenerally Not App]icable to
grass 5paciﬁg; filter slope; filter width; Impoundment Design
infiltration rafe; stiffnessbfactor

[Repeat 1ine code 30 for each fiiter segmeﬁt]

[Return to line code 12 for nextAstructure]

CHECK DAM:

31 bed sTope; porosity; Manning's nj sideslope; Generél1y Not Applicable to
dam height; hydrograph print opt Impoundment Design '
hydrograph print option - "1"=No, "2"=Yes

[Return to line code 12 for next structure]

NONERODIBLE DIVERS |ON:
32 shape;‘bed slope; sideslopes; Manning's n; CGenerally Not Applicable to
bottom width; top width [top width only ' Impoundment Design
‘ applicable to parabolicvchannels]

[Return to line code 12 for néxt structure]

EROD {BLE DIVERSION:

33 shapes; bed slope;.sideslopes; Manning's nj; - Cenerally Not Applicable to
Bottom width; tbp width; method Impoundment Design
method - "1" = limiting velocity,
" = fractive force

34 permissible velocity/tractive force Cenerally Not Applicable to

Impoundment Design

[Return to line code 12 for next structure]

Revised 01/27/89
JAN 31 1989






- Line

+
Typical SEDCAD Input

Impoundments

Typical
Code k Parameter Input
VEGETATED DIVERSION:
35 shape; bed slope; sideslopes; bottom width; Generally Not Applicable to
velocity Impoundment Design
Retardance Class 1 (capacity)
Retardance Class 2 (stability)
[Return to line code 12 for next structure]
RIPRAP DIVERSION: _
36 shape; bed slope; sideslopes; bottom width; Genérally Not Applicable td
safety factor Impoundment Design
[Return to line code 12 for next structure]
CULVERT:
37 ‘max. headwater; pipe slope; length; Cenerally Nof Applicable to

Manning's n

[Return to 1ine code 12 for next structura]

Impoundment Design

Revised 01/27/89
var Q 41 10006
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PERMANENT [MPOUNDMENT
J2-A
WATER PERS‘IS.T:ENVCE WORKSHEET

JAN 51989



WATER PERSISTENCE WORKSHEET

&&m&za” ’
. e
Pond ID;___ J2-A |
- | | Ay 2661.3 Acres
i Depth: From Bottom Elevation Ag: Watershed Area = Ay - Ay ,
E AD: Total Drainage Area Theoretical Capacity: AP x Depth
! Ap: Surface Area of Pond AL: Area Index = Aj/A, -
Notes: MSHA Impoundment :
[
Depth | Elevation | A, A Theoretical Al | Actual -
(ft) (MSL) (Ac) (A%) Capacity (ac-ft) Capacity (ac-ft)

0 6332 5.23 | 2656.07 0 508 0

2 6334 -5.99 | 2655.31 12.0 443 - 11.3

4 6336 6.84 | 2654.46 27.4 388 24.1

6 6338 7.68 | 2653.62 46 .1 346 38.6

8 6340 8.49 | 2652.81 67.9 313 54.8

10 6342 9.22 | 2652.08 92.2 288 72.5

12 6344 9.85 | 2651.45 118.2 269 91.6

14 6346 10.44 | 2650.86 146.2 254 111.9

11 1

16.3 6348.3 .54 | 2649.76 188. 230 | 137.4

ResU]ts Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth ét 2.0

ac-ft.
Plate 1: Annual Mean Depth (AMD) 8.2 ft. e
Minimum Depth (MIN) -— 3.0 ft.
Actual Capacity 55.0 ac-ft. 17.9 ac-ft. )
Al 315 415 -
Plate 2 or 3: “Probability 69% 78%

~JAN 91989
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PERMANENT |MPOUNDMENT
J3-D
WATER PERSISTENCE WORKSHEET




* WATER PERSISTENCE WORKSHEET

Pond ID: J3-D 7
: » Ap: 318.0 Acres
Depth: From Bottom Elevation : AB: Watershed Area = AD - Ap
AD: Total Drainage Area Theoretical Capacity: AP x Depth
AP: Surface Area of Pond AI: Area Index = AB/AP
Notes : Existing Impoundment : ‘
Depth Elevation AP A, Theoretical Al jj@{
(ft) | (MsL) (A€) | () |capacity (ac-ft)
0 6458 $0.075| 317.925 0 4261 0
2 6460 1.314{ 316.686 2.6 241 - 1.3
4 6462 1.699| 316.301 6.8 186 4.3
6 6464 1.997| 316.003 12.0 158 8.0
8 6466 2.244| 315,755 17.9 141 12.3
10 6468 2.491| 315.509 24.9 127 17.0
11 6469 2,703} 315.297 29.7 117 22.2
Results  Assume CN = 75 and minimum depth (greater,of) 3.0 feet or depth at 2.0
ac-ft. ‘ ' ‘
 Plate 1: Annual Mean Depth (AMD) 3.5 ft. -
v Minimum Depth (MIN) - 3.0 ft.
Actual Capacity 3.7 ac-ft. 2.8 ac-ft.
Al 200 214
- Plate 2 or 3: ProbabiTity 499 39%
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PERMANENT IIMPOUNDMENT ,
J3-E
WATER PERSISTENCE WORKSHEET




WATER PERSISTENCE

WORKSHEET

Pond ID: J3-E ,
| Ay 251.3 Acres
Depth: From Bottom Elevation AB: Watershed Area = AD - AP
Aj: Total Drainage Area Theoretical Capacity: Ap x Depth
AP: Surface Area of Pond AI: Area Index = AB/AP
Notes: Existing Impoundment
Depth Elevation | Ap A Theoretical Al Actual: -
(ft) (MSL) (Ac) (AE) Capacity (ac-ft) Capacity (ac-ft)
0 6508 0.001| 251.299 0 P51,299 0.
2 6510 -0.381} 251.919 0.8 659 0.4
6 6514 0.512] 250.788 - 3.1 490 2.2
10 6518 - 0.682| 250.618 6.8 368 4.6
12 6520 0.770{ 250.530 9.2 325 6.0
14 6522 0.950{ 250.350 - 13.3 263 7.7
16 6524 1.054} 250.246 16.9 237 9.7
18 6526 1.297} 249.003 23.3. 193 12.1
20 6528 1.530( 249.770 30.6 163 14.9
22.3 6530.3 1.908| 249,392 42.5 131 18.9
Results  Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0
ac-ft, ‘ ,
Plate 1: Annual Mean Depth (AMD) 11.5 ft. -
Minimum Depth (MIN) . 6.0 ft.
Actual Capacity 5.8 ac-ft. 2.2 ac-ft.
Al 335 490
- Plate 2 or 3: ProbabiTity 729, 859

CEA A

51989
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PERMANENT . |MPOUNDMENT
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WATER PERSISTENCE WORKSHEET

Pond ID: J3-G

; AD; 89.0 Acres i
v |
Depth: From Bottom Elevation . Ag: Watershed Area = Ap - Ap |
AD: Total Drainage Area ’ Theoretical Capacity: AP x Depth
AP: Surface Area of Pond , AI: Area Index = AB/AP S J
Notes: Existing Internal Impoundment ' o
Depth Elevation AP »A Theoretical Al Actualgg.' , Akifﬁ
(ft) | (MsL) (AE) | (A?) |capacity (ac-ft) Capacity (ac-ft) |
0 6472 0.050| 88.950 0 1779 0
3 6475 | 0.249| 88.751 0.7 356 0.5
8 6480 0.615| 88.385 4.9 144 - 2.7
13 6485 1.573} 87.427 20.4 56 8.1
18 6490 3.006| 85.994 54 .1 29 19.6
23 6495 4.668| 84.332 107.4 18 38.8
28 6500 6.614| 82,386 185.2 13 67.0 |
33 | 6505 8.811| 80.189 290.8 9 105.5

Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0

ac-ft. | ;ﬁ |
Plate 1: Annual Mean Depth (AMD) 5.5 ft. -
: Minimum Depth (MIN) - 6.5 ft.
Actual Capacity 1.6 ac-ft. - 2.0 ac-ft.
Al . - 250 208

Plate 2 or 3: ProbabiTity 57% 37%
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PERMANENT 1MPOUNDMENT

J-7 DAM

WATER PERSISTENCE WORKSHEET




WATER PERSISTENCE WORKSHEET
Pond ID: J-7 Dam ;
, AD: 5385.0 Acres
Depth: From Bottom Elevation AB: Watershed Area = AD - AP -
AD: Total Drainage Area Theoretical Capacity: AP x Depth
Ap: Surface Area of Pond - AI: Area Index = AB/AP ' '
Notes: MSHA Impoundment
Depth | Elevation | A As |Theoretical | Al |Actual
(ft) (MSL) (Ag) (A%) Capacity (ac-ft) 'Capacygyf(ac—ft)
0 6344 0.308| 5384.692 0 17,4830 o N
2 6346 -5.792{ 5379.208 11.6 929 | 6.1 B
4 | 6348 12.717 | 5372.283 50.9 422 24.6
6 -~ 6350 16.720| 5368.28 100.3 321 54.0
8 6352 18.978 | 5366.022 151.8 283 89.7
10 6354 22.348 | 5362.652 223.5 240 131.1
12 6356 25.346 | 5359.654 304.2 212 | 178.8
14.5 6358.5 31.034 | 5353.966 450.0 173 - 235.1
16 6360 36.582 | 5348.4 585.3 146 302.8
18 | 6362 38.393 | 5346.607 691.1 139 377.7 )
22 6366 47.287 | 5337.713 1040.3 113 549.1 i
1 102 669.0 o

24.4 |- 6368.4 52.547 | 5332.453 - 1282.

Results  Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0

ac-ft.
Plate 1: ~ Annual Mean Depth (AMD) 7.8 ft. i
- Minimum Depth (MIN) - 3.0 ft.
Actual Capacity 86.0 ac-ft. 15.0 ac-ft
Al 284 581
Plate 2 or 3: "ProbabiTity 64% 86%

AN O 1989
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WATER PERSISTENCE WORKSHEET
Pond 1ID: J7-R N
AD: 3832.4 Acres -
Depth: From Bottom Elevation A Watershed Area = Ay - Ap |
AD: ~Total Drainage Area ‘ Theoretical Capacity: ‘AP x Depth
AP:' Surface Area of Pond » : AI: Area Index = AB/AP
Notes: Proposed MSHA Impoundment
Depth Elevation Ap A .Theoretical Al ;Actuaygg
(ft) (MSL) (Ac) (A%) Capacity (ac-ft) ‘ Capacity (ac-ft)
0 6955 2.00 | 3830.40 0 ' 1915 0
3 6958 3.20 | 3829.2 9.6 1197 8.2
5 6960 4.0 3828.4 20.0 957 15.0
15 6970 9.0 | 3832.4 135.0 425 80.0
25 6980 15.0 3817.4 375.0 254 200.0
Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0 -
ac~ft. . ‘ : :
Plate 1: Annual Mean Depth (AMD) 17.6 ft. -
' Minimum Depth (MIN) SO 3.0 ft.
~ Actual Capacity 112 ac-ft. 8.2 ac-ft
Al , 380 1197
Plate 2 or 3: ~Probabilit 9
Plate 2 o obability 81% 88+
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PROBABILITY @F DEPTH EXCEEDING 0.00 INCH
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PERMANENT IMPOUNDMENT
J7-R
WATER PERSISTENCE WORKSHEET




WATER PERSISTENCE WORKSHEET

: ‘ , , : E@@“ ‘
Pond ID: J7-R_ ! | | ERR
| Ap: 325.9 Acres .
Depth: From Bottom Elevation AB; Watershed Area = AD - AP
AD: Total Drainage Area - Theoretical Capacity: AP x Depth
AP: Surface Area of Pond AI: Area Index = AB/AP ’
Notes: Proposed Impoundment '
Depth E]evatipn' AP A Theorgtica] AI Actua}%g/
(ft) (MSL) (Ac) (A@) Capacity (ac-ft) Capagliy'(ac-ft)
0 N/A 0.276 | 325.624 0 1180 0
0.3 0.422 | 325.478 1.3 | 771 1.0
0.597 | 325.303 3.6 545 2.5
0.766 | 325.134 6.9 426 4.5
12 0.922 | 324.908 - 11.9 328 7.1
15 1.205 p 324.695 18.1 270 10.4
18 1.483 | 324.417 26.7 219 14.4
20 1 9 186 17.6

785 | 324.155 34,

Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0

ac-ft.
Plate 1: Annual Mean Depth (AMD) 11.6 ft -
Minimum Depth (MIN) , 5.0 Ft
Actual Capacity - 2.0 Ac-ft
Al 340 630

Plate 2 or 3: “Probability

65% 87%

143 54020
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PROBABILITY BF DEPTH EXCEEDING 0.00 INCH
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PERMANENT | MPOUNDMENT
| J16-A |
WATER PERSISTENCE WORKSHEET

JAN ©1983



WATER PERSISTENCE WORKSHEET ~ -
Pond ID: J16-A C:;B
Ap:___ 2684.0 Acres
Depth: From Bottom E1evation AB: Watershed Area = AD - AP
AD: Total Drainage Area | ~ Theoretical Capacity; AP x Depth
AP:~ Surface Area of Pond | Al: Area Index = AB/AP L
Notes: MSHA Impoundment
Depth Elevation AP A Theoretical Al ACtUélﬁ;; '
(ft) (MSL) (Ac) (Ag) |Capacity (ac-ft) | Capacity (ac-ft)
0 6604 0.922 |2683.078 0 2910 0
2 6606 2.110 |2681.890 4.2 1271 .0
4 6608 2.728 |2681.272 10.9 983 7.9
6 6610 '5.761 [2678.239 123.0 465 16.4
8 6612 6.828 |2677,172 54.6 392 | 28.9
10 | 6614 8.097 |2675.903 81.0 331 43.9
12 6616 8.622 |2675.378 103.5 310 60.6
14 6618 9.603 [2674.397 134.4 279 | - 78.8
16 6620 10.774 (2673.226 172.4 248 99.2
18 | 6622  ]1.947 [2672.053 215.0 224 | 121.9
20 6624 13.106 [2670.894 262.1 204 147.0
22 | 6626 14.206 [2669.794 312.5 188 .3
24 6628 15.519 [2668.481" 372.5 172 120
26 6630 17.047 2666.953 443.2 156 ;
28 | 6632 8.649 P665.351 |  522.2 142 27273
30 6634 20.420 P663.580 612.6 130 311.3

Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0{ L

ac-ft,
Plate 1: AnnuaT Mean Depth (AMD) 10.6 ft ; o
Minimum Depth (MIN) -- ' 3.0 ft
Qitua1 Capacity ‘ 49.0 Ac-ft 5.1 Ac-ft
324 1108

" Plate 2 or 3: ProbabiTity
' ' SR 70%
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PROBABILITY @F DEPTH EXCEEDING 0.00 INCH

[(e)
[45]

.90
.85
.80
.75
.70
.65
.60
.55
50
.45

.40

.35

'30

.25

.20

IrlI|llll[ll‘lllllll[llIl]llll[lll‘lllllllllll|l‘llllllll[l‘llllllllllllll||_II'

JI6-A

ANNUAL  SCS - CN = 75.00, W =

.03

I T I T T 1 I T I

|
|
|
|
|
l
l
|
|
|
l
I
|
|
|
!
I
|

! | L | L

| 1 | 1 ]

AR ENNNI SN RANRE N AR SN NN

uu!nnIuulunluulunl:|11lnnl1|:,“'

0

100 200 300 400 500 600
AREA INDEX

~Annual Mean Depth
Plate 2

. |
700




PRBBABILITY: @F DEPTH EXCEEDING 0.00 INCH

Jlo-A

SCS - CN =75.00, W= .03

|
l
|
|
|
|
|
|
|
|

300 400 5C0 600
AREA INDEX

Minimum Depth
Plate 3

700

800 jlot







~ PERMANENT IMPOUNDMENT
J16-G
WATER PERSISTENC‘E‘ WORKSHEET

O




~ WATER PERSISTENCE WORKSHEET

Pond ID: J16-G
' ’ AD: 272.0 ~ Acres
Depth: From Bottom Elevation | AB: Watershed Area = AD -,AP
Ap: Total Drainage Area Theoretical Capacity: A, x Depth
AP: -Surface Area of Pond Al: Area Index = AB/AP
Notes: Existing Impoundment
Depth | Elevation | A A Theoretical Al | Actual ™
(ft) '?5 (MsL) (AE) (Ag) Capacity (ac-ft) Capacity (ac-ft)
0 | 6564 0.063 | 271.937 0 4317 0 i
2 6566 0.829 | 271.171 | 1.7 327 0.9
4 6568 1.312 | 270.688 5.2 206 3.0 L
6 6570 1.742 | 270.259 10.4 155 | 6.1 P
8 6572 2.091 | 269.909 16.7 129 | 9.9 : *
10 | 6574 2.400 | 269.600 24.0 112 | 14.4 -
12 6576 2.747 | 269.253 33.0 98 19.6

. Results Assume CN = 75 and minimum dépth (greéter of) 3.0 feet or depth at 2.0

ac-ft. ;
Plate 1: Rnnual Mean Depth [AMD) ] 7.0 1 -
Minimum Depth (MIN) == 3.0 ft
Actual Capacjty 3.0 Ac-ft 2.0 Ac-ft
| AL ~ 205 267 |
Plate 2 or 3: "Probability
B o 49% 48%
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PERMANENT  |MPOUNDMENT
J16-L
WATER PERSI STENCE WORKSHEET




Pond ID:

J16-L

WATER PERSISTENCE WORKSHEET

Depth: From Bottom Elevation ‘ Ag:

An: Total Drainage Area

D

A,: Surface Area of Pond

p
Notes:

Al: 6373.0

D

/A

Acres

Watershed Area = Ap - Ap
Theoretical Capacity: AP x Depth
AI: Area Index = A

P

MSHA Impoundment

1E1evation AP A Theorgtica] Al
(MSL) (Ac) (A@) Capacity (ac-ft) ;
; 6546 1.286 | 6371.7 0 4955 0
6548 5.934 | 6367.066 11.9 1073 7.2
6550 9.755 | 6363.245 39.0 652 22.9
6552 12.752 | 6360.248 76.5 499 45.4
6554 15.333 | 6357.667 122.7 415 73.5
10 6556 17.912} 6355.088 179.1 355 106.7
12 6558 19.902 _6353.098 238.8 319 144.6
14 16560 21.882| 6351.118 306.3 290 186.3
16 ' 6562 23.858 | 6349.142 381.7 266 232.1
18 v 6564 25.987 | 6347.013 467.8 244 281.9
20 6566 ° 26.924 | 6346.076 538.5 236 334.8
6568 28.320 | 6344.680 623.0 224 390.1
6570 29.788 | 6343.212|  714.9 213 448.2
6571.2  |30.815| 6342.185|  776.5 206 4846
Results  Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0
ac-ft. ' ,
Plate 1: Annual Mean Depth (AMD) 11.2 ft --
Minimum Depth (MIN) -- : 3.0 ft
Actual Capacity 130 Ac-ft - 14.0 Ac-ft
AL 334 811
- Plate 2 or 3: "ProbabiTity , ‘
, 72% 88%
AN 51989
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~ PERMANENT IMPOUNDMENT
J19-RA

| , WATER PERSISTENCE WORKSHEET

- «;:‘"”ﬁ\
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JAN 51989



WATER PERSISTENCE WORKSHEET

Pond ID: _J19-RA :
i Ay 781.3 ~ Acres
Depth: From Bottom Elevation - AB; Watershed Area = AD -,AP
AD: Total Drainage Area , Theoretica] Capacity: AP x Depth
AP: Surface Area of Pond » Al: Area Index = AB/AP
Notes: _Proposed Internal Impoundment
Depth Elevation AP A Theorgtica] Al Actua]f‘
(ft) (MSL) (Ac) (A@) Capacity (ac-ft) Capacity (ac-ft)
N/A 1.240 | 780.06 0 629 .0 =
1.612 | 779.688 4.8 | 484 3 -
1.882 | 779.418 9.4 414 .8 7
10 2.640 | 778.66 |  26.4 | 295 19.0 [
13 3.150 | 778.15 | 41.0 247 27.6 |
15 3.513 | 777.787 52.7 221 34.2 !
17 3.894 | 777.406 |  66.2 200 41.5 e
20 4.500 | 776.80 90.0 173 | 54.0 1
25 5 0

.602 775.698 140.0 138 79.

Results  Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth'at 2.0

ac-ft.
, L - |
Plate 1: ~ Annual Mean Depth (AMD) 9.1 ft - i
Minimum Depth (MIN) - 3.0 ft
Actual Capacity 16.8 Ac-ft 4.6 Ac-ft:
AL 317 484
~ Plate 2 or 3: Probability
! 68% 85% |
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~ PERMANENT [MPOUNDMENT
J19-RB
WATER PERSISTENCE WORKSHEET




Pond ID:

Depth: From Bottom E]evatidn
Ab: Total Drainage Area

WATER PERSISTENCE WORKSHEET

J19-RB

AD;

815.

1

AB:

Theoretical Capacity: AP

Acres

Watershed Area = A. - A

D P

x Depth

AP: Surface Area of Pond Al: Area Index AB/AP
Notes: Proposed Internal Impoundment
Depthf; Elevation AP‘ A Theorgtica]b : Al ActuaL
(ft) | (MsSL) (Ac) (Ag) Capacity (ac-ft) Capacity
] N/A 0.723 | 814.277 0.0 1126 oo |
] 0.941 | 814.159 2.8 866 5
1.102 | 813.898 5.5 739 .6
10 1.550 | 813.45 15.5 525 1.1
13 1.851 | 813.149 24.1 439 16.2‘
15 2.066 | 812.934 31.0 393 20.0
17 2.292 | 812.708 39.0 354 24.4
20 2.652 | 812.35 53.0 306 31.7
25 3.306 | 811.69 82.6 246 46.5
Results Assgﬁe CN = 75 and minimum depth (greater of) 3.0 feet or depth.at 2.0 ;.H%:,
ac-ft. o
| | |
Plate 1: Annual Mean Depth (AMD) 15.9 ft : -- ’
Minimum Depth (MIN) - 3.0 ft
£§tua1 Capacity 22.0 Ac-ft 2.5 Ac-ft
375 866
Plate 2 or 3: Probability
78% 88+4%
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PERMANENT. IMPOUNDMENT
J21-A
WATER PERSISTENCE WORKSHEET
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WATER PERSISTENCE WORKSHEET

Pond ID: J21-A

, Ap: 544.0 Acres
Depth: From Bottom Elevation ABi Watershed Area = A - A, n

Theoretical Capacity: AP x Depth

AD: Total Drainage Area

. Plate 1

Api Surface Area of Pond AL: Area Index = Ag/A,
Notes: Proposed Impoundment
Depth | Elevation | A A Theoretical AL | Actual
(ft) (MSL) (Ag) (A%) Capacity (ac-ft) Capacity (ac-ft)
0 6924 0.001 [543.999 0 543999 0.0
1 6925 0.178 {543.822 0.2 3055 0.1
3 6927 0.688 {543.312 2.1 790 2.1
6 6930 1.898 {542.102 11.4 286 5.3
10.2 6934.2 4,921 539.079 50.2 110 19.6
12 ' 6936.0 5.035 538.965 60.4 107 28.6
Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0
ac-ft. . ' 3
Annual Mean Depth (AMD) 6.8 ft S em
Minimum Depth (MIN) - 3.0 ft
ﬁctua] Capacity 7.5 Ac-ft 2.6 Ac-ft
I » ‘
. ' 256 790
Plate 2 or 3: Probability
: L 58% 88%
A D 0RY
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WATER PERSISTENCE WORKSHEET

Pond ID: J21-C

Api____780.3 ~ Acres
Depth: From Bottom Elevation AB: Watershed Area = AD - AP
AD:- Total Drainage Area Theoretical Capacity: AP x Depth
AP: Surface Area of Pond AI: Area Index = AB/AP
Notes: Proposed Impoundment
Depth | Elevation A A Theoretical Al | Actual: -
(ft) | (MsL) (A8) | (AB) |capacity (ac-ft) Capacity (ac-ft)
0 N/A 0.689 | 779.611 0 1132 0
2 0.802 | 779.5 1.6 972 1.5
4 0.922 | 779.4 3.7 845 3.2
6 1.049 | 779.3 6.3 743 5.2
8 1.182 | 779.1 9.5 659 7.4
10 1.322 | 778.978 13.2 589 9.9
12 1.469 | 778.831 17.6 530 12.7 :
14 1.622 | 778.7 22.7 480 15.8
16 1.782 | 778.5 28.5 437 19.2
18 1.948 | 778.4 35.1 400 22.9
20 2.121 | 778.2 42.4 367 | 27.0

Results  Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth-at 2.0

ac-ft,
P]ate(lﬁk, Annual Mean Depth (AMD) 18.6 ft -
Minimum Depth (MIN) -- 3.0 ft

Actual Capacity 24.0 Ac-ft 2.3 Ac-ft
Al 1 389 905 |
. Plate 2 or 3: "ProbabiTity ' §
o ' 73% 88+ |
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- PERMANENT | MPOUNDMENT

J21-1
WATER PERS]STENCE WORKSHEET




Pond 1ID:

Depth:

~ WATER PERSISTENCE WORKSHEET

J21-1

From Bottom Elevation
Ag: Total Drainage Area

AD:
AB:

780.4

Acres

Watershed Area = A, - A

D P

Theoretical Capacity: AP x Depth

Ap: Surface Area of Pond Al: Area Index = Ag/A,
Notes: Proposed Impoundment
Depth Elevation Ap A Theoretical Al fACfuaTﬁﬁ
(ft) (MSL) (Ac) (A§) Capacity (ac-ft) | Capacity (ac-ft)
0 N/A 0.689 | 779.711 0 1132 0
3. 0.894 | 779.506 2.7 872 4
5 1.045 | 779.355 5.3 746 .3
7 1.206 | 779.194 8.4 646 .6
10 | 1.469 | 778.931 14.7 530 10.6
12 1.658 | 778.742 19.9 470 13.7
15 1.963 | 778.437 29.4 397 19.1
18 2.292 | 778.108 41.2 339 25.5
20 2.525 | 777.875 50.5 308 30.3-
22 2.770 | 777.630 60.9 281 35.6
|
|
Results Assumé CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0
ac-ft. : ‘
Plate 1: Annual Mean Depth (AMD) 16.0 ft -
Minimum Depth (MIN) - 3.0 ft
Actual Capacity 21.2 ac-ft 2.4 ac-ft
Al ’
, ; 375 872
Plate 2 or 3: Probability
i : : 79% 88+%
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WATER PERSISTENCE WORKSHEET

Pond ID: N2-RA

Ad: 317.0  Acres .
Depth: From Bottom Elevation , Ab: Watershed Area = Ad - Ap
Ad: Total Drainage Area ' Theoretical Capacity: Ap x Depth
Ap: Surface Area of Pond Al: Arealndex=Ab/Ap
Notes: _ Existing Impoundment

' Actual
Elevation . ' Theoretical Capacity
Depth (ft) (ft amsl) Ap (ac) Ab (ac) Capacity (ac-ft) Al (ac-ft)
0 6,523.80 0.00 317.00 0.0 - 0.0
2 6,525.80 0.52 316.48 1.0 609 05
4 6,527.80 0.80 316.20 3.2 395 1.8
6 6,529.80 0.98 316.02 5.9 322 3.6
8 6,531.80 1.14 - 31586 9.1 277 57
10 - 6,533.80 1.28 315.72 12.8 247 8.2
12 | 6,535.80 1.44 . 315.56 17.3 219 10.9
14 6,537.80 1.62 315.38 22.7 , 195 13.9
16 6,539.80 1.84 315.16 - 294 171 17.4
18 6,541.80 2.12 314.88 ¢ 38.2 149 21.4
20 6,543.80 2.42 314.58 48.4 130 25.9
22 6,545.80 2.80 31420 61.6 112 31.1
24 6,547.80 3.28 313.72 78.7 96 37.2
26 6,549.80 3.80 313,20 98.8 82 44.3
28 6,551.80 4.36 312.64 122.1 72 52.4
30 6,553.80 5.18 311.82 .155.4 60 62.0
32 6,555.80 | 6.38 310.62 204.2 49 73.5
33.7 6,557.50 7.44 309.56 250.7 42 85.3
34 6,557.80 7.64 309.36 2 259.8 - 40 87.5
Resulits Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0 ac-ft.
Plate 1: Annual Mean Depth (AMD) 721 -
) ‘ Minimum Depth (MIN) - 4.4 1t
Actual Capacity , 4.6 ac-ft 2.0 ac-t
" Al 290 380
3 Plate 2 or 3: |Probability 64% - T2%
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WATER PERSISTENCE WORKSHEET

PondID: N2-RB

Ad: 349.8 Acres
Depth: From Bottom Elevation : Ab: Watershed Area = Ad - Ap
Ad: Total Drainage Area Theoretical Capacity: Ap x Depth
Ap: Surface Area of Pond Al: Arealndex = Ab/Ap

Notes: _ Existing Impoundment

Actual
Elevation ‘ Theoretical Capacity

Depth (it) (ft amsl) Ap (ac) 'Ab (ac) Capacity (ac-ft) Al (ac-ft)

0 6,641.70 0.00 349.80 0.0 - 0.0

2 6,643.70 1.08 348.72 22 323 1.1

4 6,645.70 1.78 348.02 7.1 196 3.9

6 6,647.70 2.44 347.36 14.6 142 8.2

8 6,649.70 2.96 346.84 237 117 13.6

10 6,651.70 3.34 346.46 334 104 19.9
12 6,653.70 3.62 346.18 434 96 26.8
14 6,655.70 3.96 345.84 55.4 87 34.4
16 6,657.70 4.32 345.48 69.1 80 42.7
18 6,659.70 4.64 345.16 « 83.5 74 51.6
20 6,661.70 5.08 344.72 101.6 68 61.4
22 6,663.70 5.52 344.28 121.4 62 72.0
23.9 6,665.60 6.05 343.75 144.6 57 83.0
24 6,665.70 6.10 | 343.70 | 146.4 56 83.6

Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0 ac-ft.
Plate 1: - Annual Mean Depth (AMD) 3.91t --
Minimum Depth (MIN) - ' 3.01t
Actual Capacity 3.6 ac-ft 2.4 ac-ft
' Al 205 245
Plate 2 or 3: |Probability 49% 44%
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WATER PERSISTENCE WORKSHEET

L

e/
Pond ID: N2-RC
Ad: 156.2  Acres
Depth: - From Bottom Elevation Ab: Watershed Area=Ad - Ap -
Ad: Total Drainage Area Theoretical Capacity: Ap x Depth
Ap: Surface Area of Pond Al: Area Index = Ab / Ap
Notes: _ Existing Impoundment
Actual
Elevation Theoretical Capacity
Depth (ft) (ft amsl) Ap (ac) Ab (ac) Capacity (ac-ft) Al (ac-ft)
0 6,796.00 0.00 156.20 0.0 - 0.0
2 6,798.00 0.55 155.65 1.1 283 ¢ 06
4 6,800.00 1.00 155.20 4.0 155 2.1
6 6,802.00 1.64 154.56 9.8 94 47
8 6,804.00 2.43 153.77 19.4 63 8.8
10 6,806.00 3.36 152.84 33.6 45 14.6
12 6,808.00 420 152.00 50.4 36 222
14 6,810.00 5.14 151.06 72.0 29 31.5
7 16 6,812.00 6.44 149.76 103.0 23 43.1
N’ 18 6,814.00 9.42 146.78 ° 169.6 16 58.9
‘ 20 6,816.00 14.06 142.14 . 281.2 10 82.4
22 6,818.00 15.95 140.25 350.9 9 1124
23 6,819.00 16.98 139.22" 390.5 8 128.9
24 6,820.00 18.00 138.20 432.0 8 146.4
Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0 ac-ft.
Plate 1: Annual Mean Depth (AMD) 341t -
; Minimum Depth (MIN) B 391t
3 Actual Capacity 1.5 ac-ft 2.0 ac-ft
Al 190 160
: Plate 2 or 3:  |Probability 47% 30%
N
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WATER PERSISTENCE WORKSHEET
Pond ID: N5-A
| Ay 547.3 Acres
Depth: From Bottom Elevation AB:_ Watershed Area = Ap - AP
AD: Total Drainage Area Theoretical Capacity: AP x Depth
AP: Surface Area of Pond AI: Area Index /AP
Notes: Existing Impoundment
Depth Elevation AP A Theoretical Al ‘ﬁl
(ft) | (msL) (A€) | (AB) |capacity (ac-ft)
0 6443 0.023 | 547.277 0.0 23795 0
1 6444 0.195 | 547.105 0.2 2805 0.1
3 6446 0.370 | 546.930 1.1 1478 0.7
5 6448 0.520 | 546.780 2.6 1052 1.6
7 6450 0.635 | 546.665 4.4 861 2.7
9 6452 0.777 | 546.523 7.0 703 4.1
11 6454 0.926 A546,374 10.2 590 5.8
13 6456 1.056 | 546.244 13.7 517 7.8
15 6458 1.222 | 546.078 18.3 447 -10.1-
17 6460 1.388 | 545.912 23.6 393 12.7
18.5 6461.5 1.544 | 545.756 28.6 354 .14.9
21 6464 1.768 | 545.532 37.1 309 Qf19:0
23 6466 1.990 | 545.310 45.8 274 :2238
Results ,Assgﬁe CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0
ac-ft. f ‘
Plate 1: Annual Wean Depth (AMD) 17.5 ft -
Minimum Depth (MIN) -- 5.8 ft
Actual Capacity 13.4 ac-ft 2.0 ac-ft
Al 379 947
- Plate 2 or 3: ~"Probability
= ~ 81% 88+%

JIAN 51989
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Pond ID:

Depth: From Bottom Elevation

WATER PERSISTENCE WORKSHEET -

N6-L

Ad: Total Drainage Area
Ap: Surface Area of Pond

Ad:

Al:

402.6  Acres
Ab: Watershed Area = Ad - Ap
Theoretical Capacity: Ap x Depth
Area Index = Ab/ Ap

Notes:  Existing Impoundment
Actual
Elevation Theoretical ‘ Capacity
Depth (ft) (ft amsl) Ap (ac) Ab (ac) Capacity (ac-ft) Al (ac-ft)
0 6,490.00 0.10 402.60 0.0 - 0.0
2 6,492.00 0.40 402.20 0.8 1006 0.5
4 6,494.00 0.51 402.09 20 788 1.4
6 6,496.00 0.61 40199 3.7 659 2.5
8 6,498.00 071 401.89 5.7 - 566 3.9
10 6,500.00 0.82 401.78 8.2 490 54
12 6,502.00 0.93 401.67 1.2 432 7.1
14 6,504.00 1.05 401.55 14.7 382 9.1
16 6,506.00 1.17 401.43 18.7 343 11.3
18 6,508.00 1.30 - 401.30 - 23.4 309 13.8
20 6,510.00 1.44 401.16 28.8 279 16.5
22 6,512.00 1.58 401.02 34.8 254 19.6
22.5 6,512.50 1.62 - 400.98 36.5 248 204
24 6,514.00 1.74 400.86 41.8 230 22.9
Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0 ac-ft.

Results

Plate 1: Annual Mean Depth (AMD) 151t -
Minimum Depth (MIN) - 5.51t
Actual Capacity 10 ac-ft 2.0 ac-ft
Al 370 700

Plate 2 or 3:  |Probability 76% 87%
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PERMANENT IMPOUNDMENT
N7-D
WATER PERSISTENCE WORKSHEET




WATER PERSISTENCE WORKSHEET

Pond ID: N7-D
Ap: 778.6 ~ Acres
Depth: From Bottom Elevation ’ AB:' Watershed Area = AD - AP
AD:‘ Total Drainage Area - Theoretical Capacity: AP x Depth
Ayt Surface Area of Pond Al: Area Index = AB/AP ’
Notes: Existing Impoundment
Depth Elevation A A Theoretical Al Actual:.
(ft) | (msL) | (AB) | (AB) |capacity (ac-ft) Capacity (ac-ft)
0 6556 1.751 | 776.849 0 244 0.0
2 6558 2.616 | 775.984 5.2 230 4.4
6 6562 4.223 | 774.377 25.3 183 18.0
10 6566 5.575 | 773.025 55.8 139 37.6
14 6570 7.221 | 771.379 101.1 107 63.2
18 6574 8.895 | 769.705 160.1 87 - 95.5
22 6578 10.495 | 768.105 230.9 73 134.2
26 6582 12.175 | 766.425 316.6 63 179.6
5 6

30 . 6586 13.815 | 764.785 414, 53 231.

Results  Assume CN = 75 and minimum depth (greater of)'3.0 feet or depth-at 2.0

ac-ft.
Plate 1: ~ Annual Mean Depth (AMD) 4.4 ft, : f;f
Minimum Depth (MIN) - - 3.0 ft.
Actual Capacity - 12.2 ac-ft. 7.8 ac-ft.

Al 232 | 268

Plate 2 or 3: ProbabiTity

54% 48%
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PROBABILITY oF OEPTH EXCEEDING 0.00 INCH
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WATER PERSISTENCE WORKSHEET

Pond ID: ‘N7-F‘ : E . ‘ o ' : ' @

‘ , Ap: 238.7 Acres
Depth: From Bottom Elevation ‘ AB: Watershed Area = AD - APf »
AD: Total Drainage Area Theoretical Capacity: AP x Depth.
AP: Surface Area of Pond ‘ AIl: Area Index = AB/AP
Notes: Existing Impoundment
! Depth Elevation A A Theoretical Al
(ft) | (mMsL) (A€) | (AB) |capacity (ac-ft)
-0 6551 0.25 | 238.45 0 954
2 6553 0.76 | 237.94 1.5 313
4 6555 1.10 | 237.60 4.4 216
6 6557 - 1.89 | 236.81 11.3 126
8 6559 2.23 | 236.47 17.8 106
10 6561 2.47 | 236.23 24.7 96
11.5¢ - 6562.5 2.66 | 236.04 30.6 89
12 6563 2.72 | 235.98 32.6 88
14 6567 2

.96 | 235.74 | 41.4 80

‘Results  Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0

ac-ft.
Plate 1: Annual Mean Depth (AMD) 4.2 ft : -
G Minimum Depth (MIN) -- 3.2 ft
Actual Capacity 3.0 ac-ft 2.0 ac-ft
, Al 211 , 246
Plate 2 or 3: ProbabiTity
B S . 50% 449
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PERMANENT IMPOUNDMENT
: N10-A1

WATER PERSISTENCE WORKSHEET




Pond ID:

N10-A1

WATER PERSISTENCE WORKSHEET

Depth: From Bottom Elevation

AD: Total Drainage Area

Ap:___701.8

Acres

A,: Watershed Area = A, - A

B

D P

Theoretical Capacity: AP x Depth

AP: Surface Area of Pond - Al: Area Index = AB/AP
Notes: Existing Impoundment '
Depth Elevation A A Theoretical Al Actual
(ft) (MSL) (A8) | (AB) |capacity (ac-ft) Capaci
0 6612 0.001 | 701.799 0 701,80( 0.0
3 6615 0.252 | 701.548 0.8 2781 0.4
4 . 6616 0.308 | 701.492 1.2 2280 0.7
6 6618 0.512 | 701.288 3.1 1369 1.5
8 6620 0.668 | 701.132 5.3 1050 2.7
10 6622 0.962 | 700.838 9.6 728 4.3
12 - 6624 1.128 | 700.672 13.5 621 6.4
14 6626 1.462 | 700.338 20.5 479 9.0
15 6627 1.578 | 700.222 23.7 444 10.5
16 6628 1.843 | 699.957 29.5 380 12.2
18 6630 2.247 | 699.553 40.5 311 16.3
Resuits AssUme'CN = 75 and minimum depth (greater of) 3.0 feet or depth“at 2.0
ac-ft. ‘
Plate 1: Annual Mean Depth (AMD) 16.2 ft. -
» Minimum Depth (MIN) - 6.8 ft.
Actual Capacity 12.7 ac-ft. 2.0 ac-ft.
- Al 370 1221
Plate 2 or 3: Probability 78% 88+%
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WATER PERSISTENCE WORKSHEET

Pond ID: N10-D

A.: 286.8 Ackes

| D : |
Depth: From Bottom Elevation » - Ag: Watershed Area = Ay - Ap
AD: Total Drainage Area ‘ ; Theoretical Capacity: AP X Depth N
Ap: Surface Area of Pond AI: Area Index = Ay/Ap -
Notes: Existing Impoundment
Depth | Elevation A, | A Theoretical Al | Actual’

1 (ft) | (msL) (A | (AB) lcapacity (ac-ft) | capacity (ac-ft)
o 6572 0.100 | 286.70 0 2867 0.0

2 6574 0.620 | 286.18 1.2 462 0.7

4 6576 1.220 | 285.6 4.9 234 2.6

6 6578 1.420 | 285.4 8.5 201 5.2

8 6580 1 3.180 | 283.6 25.4 89 9.8

9.5 - 6581.5 3.353 | 283.4 31.9 85 12.3

Resu]ts Assume CN = 75 and minimum depth (greater of) 3.0 feet or'depthxat 2.0 -

ac-ft.
Plate 1: - “Annual Mean Depth (AMD) ’ 4.9 ft. o
: Minimum Depth (MIN) ‘ -- 3.4 ft. '
~ ‘Actual Capacity 3.7 ac-ft. 2.0 ac-ft.
Al 224 300 '
Plate 2 or 3: Probability 52% 56%
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PERMANENT IMPOUNDMENT
‘ N10-G
WATER PERSISTENCE WORKSHEET
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Pond ID:

WATER PERSISTENCE WORKSHEET

N10-G

Depth: From Bottom Elevation

A
A

0 Total Drainage Area
p: Surface Area of Pond

D 467.0 Acres
AB: Watershed Area = AD - AP
Theoretical Capacity: AP x Depth

AI: Area Index = AB/AP

A .

Notes: Proposed Impoundment
i Depth Elevation AP A Theoretical Al Aétuéﬂﬁ;
(ft) (MSL) (Ac) (AE) Capacity (ac-ft) Capacity (ac-ft)
0 N/A 0.402 | 466.598 0 1161 0
3 0.566 | 466.434 1.7 824 1.5
5 0.689 | 466.311 3.4 677 2.8
8 0.894 | 466.106 7.2 521 5.2
10 1.045 | 465.955 10.5 446 7.1
12 1.206 | 465.794 14.5 386 | 9.4
15 1.469 | 465.531 22.0 317 13.4
18 1.698 | 465.302 30.6 274 18.2
20 1.860 | 465.140 37.2 250 21.8
Results  Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0
~ac-ft. »
Plate 1: Annual Mean Depth (AMD) 13.2 ft. -
- Minimum Depth (MIN) - 3.8 ft.
Actual Capacity 11.0 ac-ft. 2.0 ac-ft.
Al : 357 765
Plate 2 or 3: ProbabiTity 75% - 88%
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PERMANENT | MPOUNDMENT
N11-A
WATERk PERS ISTENCE WORKSHEET




WATER PERSISTENCE‘WORKSHEET ,

) Pond ID: _ N11-A | |
AD: 495.4 Acres :
‘Depth: From Bottom Elevation AB: Watershed Area = AD -'AP
AD:- Total Drainage Area ‘ Theoretical Capacity: AP X Depth
AP: Surface Area of Pond o Al: Area Index = AB/AP '
Notes: Proposed Impoundment
Depth | Elevation | A, A Theoretical AL | Actual™ -
(ft) (MSL) 1 (Ac) (Ag) Capacity (ac-ft) Capacity (ac-ft)
0 N/A 0.620 | 494.78 0 798 0
3 10.818 | 494.582 2.5 605 2.2
5 0.964 | 494.436 4.8 513 3.9
7 1.121 | 494.279 7.8 441 6.0
10 1.377 | 494.023 13.8 359 9.8
12 1.562 | 493.838 18.7 316 12.7
15 1.860 | 493.540 27.9 265 17.8
18 2.182 | 493.218 39.3 226 23.9
20 2 48.2 204 28.5 .

411 | 492.989

v g el

Results  Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0

ac-ft.
Plate 1: Annual Mean Depth (AMD) 10.9 ft. R
- Minimum Depth (MIN) - 3.0 ft.
Actual Capacity : 11.1 ac-ft. 2.2 ac-ft.
Al 337 605
~ Plate 2 or 3: ProbabiTity 71% - 86%
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PERMANENT |MPOUNDMENT
: N11-G
WATER PERSISTENCE WORKSHEET




WATER PERSISTENCE WORKSHEET

|

|

|

A,: 881.2 Acres _ f
| |

Pond ID: N11-G
, : D"-
Depth: From Bottom Elevation AB: Watershed Area = AD - AP
AD: Total Drainage Area » Theoretical Capacity: AP x Depth
Ap: Surface Area of Pond Al: Area Index = Ag/A, {
Notes: Proposed Impoundment S
Depth | Elevation | A, | A Theoretical AL | Actual::
(ft)- (MsL) - (Ac) (A%) Capacity (ac-ft) Capacity (ac-ft)
0 N/A 0.689 | 880.511 0.0 1278 0.0
3 -N/A 0.894 | 880.306 2.7 985 2.4
5 N/A 1.045 | 880.155 5.2 842 4.3
8 N/A 1.291 | 879.909 10.3 682 7.8
10 N/A 1.469 | 879.731 14.7 599 10.6
12 N/A 1.658 | 879.542 19.9 530 13.7
15 N/A 1.963 | 879.237 29.4 448 19.1
18 N/A 2.292 | 878.908 | 41.3 384 25.5
20 N/A 2.525 | 878.675 50.5 348 | - 30.3
25 N/A 3 9 278 44 .5

.157 | .878.043 /8.

Results  Assume CN = 75 and minimum dépth (greater of) 3.0 feet or depth at 2.0

ac-ft._
Plate 1: Annual Mean Depth (AMD) 18.0 ft. -
o Minimum Depth (MIN) -— 3.0 ft.
Actual Capacity 25.7 ac-ft. 2.4 ac-ft.
Al 384 "985

Plate 2 or 3: “ProbabiTity — ‘ 80% T 88+%
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PERMANENT [MPOUNDMENT
N12-C

WATER PERSISTENCE WORKSHEET
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WATER PERSISTENCE WORKSHEET

Pond ID: N12-C

Depth: From Bottom Elevation

AD: Total Drainage Area

A,: Surface Area of Pond

P .
Notes: Existing Impoundment

AD: 850.1 Acres

AB: Watershed Area = AD - AP

Theoretical Capacity: AP X Depth
AI; Area Index = AB/AP "

28.5 6584.5

Depth Elevation AP A Theoretical : Al Actual
(Fft) | (mst) | (AB) | (AB) |capacity (ac-ft) Capacity (ac-ft)

0 6556 0.103 | 849.997 0.0 8228 0.0

2 6658 0.186 | 849.914 0.4 4557 0.3

4 6560 0.253 | 849.848 1.0 3365 0.7

8 6564 0.370 | 849.730 3.0 2297 2.0

14 6570 0.545 | 849.555 7.6 1558 4.7

20 6576 1.467 | 848.633 29.3 578 1  10.8

22 6578 1.996 | 848.104 43.9 423 14.2

24 6580 2.410 | 847.690 57.9 352 18.6

26 6582 2.847 | 847.253 74.0 298 23.9

28 6584 3.283 | .846.817 91.9 258 30.0

3.312 | 846.788 94.4 256 31.7

Results  Assume CN =75 and minimum depth (greater of) 3.0 feet or depth.at 2.0

ac-ft.

Annual Mean Depth (AMD)

Plate 1: 22.7 ft. —

S Minimum Depth (MIN) --- 8.0 ft.
‘Actual Capacity 16.0 ac-ft. 2.0 ac-ft.
Al 400 2297

Plate 2 or 3: Probability

83% 88+
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PERMANENT {MPOUNDMENT
N14-D

WATER PERSISTENCE WORKSHEET




WATER PERSISTENCE WORKSHEET

N14-D

Pond ID:
; AD: 1836.0 Acres
Depth: From Bottom Elevation v AB: Watershed Area = AD - AP
AD: Total Drainage Area v ' Theoretical Capacity: Ap'x Depth:
AP: Surface Area of Pond AIl: Area Index =’AB/AP o
Notes: MSHA Impoundment ' '
Depth Elevation Ap A Theoretical Al Actual -
(ft) (MSL) " (Ac) (AE) Capacity (ac-ft) Capacity (ac-ft)
0 6606 1.307 | 1834.693 0 1404 0
2 6608 2.144 1833.856 4.3 855 3.5
4 6610 2.831 1833.169 11.3 648 8.4
6 6612 3.557 1832.443 21.3 515 14.8
8 6614 4,365 1831.635 34.9 420 22.7
10 6616 5.299 | 1830.701 53.0 346 32.4
12 6618 6.202 | 1829.798 74.4 295 43.9
14 6620 7.175 1828.825 100.5 255 57.3
16 6622 8.168 1827.833 130.7 224 72.6
18 6624 9.036 | .1826.964 162.6 202 89.8
20 6626 10.391 1825.609 207.8 176 109.3
22 6628 11.211 | 1824.789 246.6 163 130.8
24 6630 12.034 1823.966| = 288.8 152 154.0
29 6635 13.598 | 1822.402 394.3 134 218.1
34 6640 16.045 1819.955 545.5 113’ 292.2
Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0
ac-ft. ‘ , -
Plate 1: Annual Mean Depth (AVD) " 10.6 fi. T
Minimum Depth (MIN) _ 3.0 ft.
Actual Capacity 36.0 ac-ft. 6.0 ac-ft.
Al 331 737
Plate 2 or 3: ProbabiTity 70% 88%
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PERMANENT IMPOUNDMENT
N14-F
WATER PERS ISTENCE WORKSHEET




WATER PERSISTENCE WORKSHEET

Pond ID: N14-F :
Ap: 376.0 Acres
Depth: From Bottom Elevation AB: Watershed Area = AD - AP o
AD: Total Drainage Area , Theoretical Capacity: AP x Depth-
AP: Surface Area of Pond Al: Area Index = AB/AP
Notes: MSHA Impoundment
Depth Elevation AP A Theoretical AI Actuﬁ}ag
(ft) (MSL) (Ac) (A@) Capacity (ac-ft) Capacity (ac-ft)
g 6634 0.136 | 375.9 0 2764 =3
2 6636 1 0.264 375.7 0.5 1423 | . 0.4
4 6638 0.490 375.5 2.0 766 | 1.2
6 6640 0.699 375.3 4.2 537 2.3
8 6642 1.054 | 374.9 8.4 " 356 4.1
10 - 6644 1.292 374.7 12.9 290 6.4
12 6646 1.951 | 374.0 23.4 192 9.7
14 6648 2.527 373.5 35.4 148 14.2
16 6650 3.000 373.0 48.0 124 19.7
18 6652 3.519 372.5 63.3 106 26.2
20 6654 3.950 | 372.1 79.0 94 33.7
22 6656 4.367 371.6 96.1 85 42.0
24 6658 4.876 371.1 117.0 76 51.2
25.7 6659.7 6.299 369.7 161.9 59 60.7

Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depthﬁat 2.0

ac-ft. |
|
Plate 1: Annual Mean Depth (AMD) 9.4 ft - --
o ‘Minimum Depth (MIN) : -- 6.0 ft
Actual Capacity 6.0 ac-ft 2.3 ac-ft
Al 310 537

67% 85%

Plate 2 or 3: ProbabiTity

R SNy
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PERMANENT IMPOUNDMENT
N14-G
WATER PERSISTENCE WORKSHEET




o WATER PERSISTENCE WORKSHEET

Pond ID: N14-G.

‘ Ap:___1479.0 Acres T ;
. B |
o Depth: From Bottom Elevation ‘ AB: Watershed Area = AD - AP o
IR Ay: Total Drainage Area , Theoretical Capacity: AP'x Depth-
L Ap: Surface Area of Pond AI: Area Index = Ag/Ap
| Notes:  MSHA Impoundment /
Depth _ffE1evation AP A Theoretical Al Actual =
(ft) |- (MSL) - (Ac) (A@) Capacity (ac-ft) Capacity (ac-ft)
| 0 6622 0.007 |1478.993 0 211285 0.0
2 6624 0.039 {1478.961 0.1 37922 0.0
4 6626 0.115 {1478.885 ‘0.5 12860 0.2
6 6628 0.188 11478.812 1.1 7866 0.5
8 6630 0.273 [1478.727 2.2 5417 1.0
10 6632 0.801 {1478.199 8.0 1845 2.0
12 6634 1.068 11477.932 12.8 1384 3.9
14 6636 1.306 [1477.694 18.3 1132 6.3
16 6638 1.974 {1477.026 31.6 748 9.6
18 6640 3.388 [1475.612 61.0 436 14.9
20 6642 4.426 |1474.574 88.5 333 22.7
22 6644 5.445 |1473.555 119.8 271 - 32.6
24 6646 6.357 |1472.643 152.6 232 44 4 -
26 6648 7.385 |1741.615 192.0 199 58.3
28 6650 7.879 |1471.121 220.6 187 73.4
‘ :30 6652 8.639 [1470.461 259.2 170 89.9“
= , 7
L

Results  Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0

ac-ft.
Plate 1: Annual Mean Depth (AMD) 19.0 ft. ; - ;
‘Minimum Depth (MIN) -- 10.0 ft. S .
Actual Capacity 12.0 ac-ft. 2.0 ac-ft.
AL 83 1845
Plate 2 or 3: ProbabiTity 81% 88+%

- AN 5183
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PERMANENT |MPOUNDMENT
N14-H

WATER PERSISTENCE WORKSHEET




WATER PERSISTENCE WORKSHEET

Pond ID: ~ N14-H

}
|
v , 1
: . AD; 1615.0 Acres - l
Depth: From Bottom Elevation - ‘ AB: Watershed Area = AD - AP |
AD: Total Drainage Area ' Theoretical Capacity: AP X Depth ‘ }
Ap: Surface Area of Pond ' Al: Area Index = AB/AP : 2 l
Notes: MSHA Impoundment ;”f
}.,;';;'t' {
Depth | Elevation | A, A Theoretical AL | Actual = | )l
(ft)~{jq~(MSL)" (Ac) _(Ag) Capacity (ac-ft) Capacity (ac-ft) "
0 6680 0.101 | 1614.90 0 15989 0 |
2 6682 0.178 1614.82 0.4 9072 0.3
4 6684 0.270 1614.73 1.1 5981 0.7
6 6686 0.389 1614.6 2.3 4151 1.4
8 6688 0.597 1614.4 4.8 2704 2.4
10 6690 1.703 1613.297 17.0 947 4.7
12 6692 2.731 | 1612.269 32.8 590 9.1
14 ' 6694 3.379 1611.621 47.3 477 15.2
16 6696 4.093 1610.907 65.5 394 22.7
18 - 6698 4.539 | . 1610.5 81.7 355 31.3
20 6700 5.302 1609.698 106.0 304 41.2
22 6702 6.082 1608.918 133.8 265 52.6
24 6704 6.949 1608.051 166.8 231 65.6
26 - 6706 8.531 1606.469 221.8 188 81.1
28 ‘ 6708 9.070 1605.93 254.0 177 98.7
30 6710 10.080 1604.92 302.4 159 117.8

Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0

ac-ft.
Plate 1: v Annual Mean Depth (AMD) 17.2 ft. -
Minimum Depth (MIN) -- 8.0 ft.
Actual Capacity 28 ac-ft. 2.4 ac-ft.
Al . , 369 2704 :

Plate 2 or 3: "Probability - 77% 88+%
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WATER PERSISTENCE WORKSHEET

Pond ID: TPF-E

Ad: 258.0 Acres

Ab: Watershed Area=Ad -Ap
Theoretical Capacity: Ap x Depth

Area Index = Ab / Ap

Depth:  From Bottom Elevation
Ad: Total Drainage Area
Ap: Surface Area of Pond Al:

Notes:

Existing Impoundment

Actual
Elevation ~ Theoretical Capacity
Depth (ft) (ft amsi) Ap (ac) Ab (ac) Capacity (ac-ft) Al (ac-ft)
0 6,526.70 0.00 258.00 0.0 - 0.0
2 6,528.70 0.32 257.68 0.6 805 0.3
4 6,530.70 0.48 257.52 1.9 537 1.1
6 6,532.70 0.72 257.28 4.3 357 2.3
8 6,534.70 0.90 257.10 7.2 286 3.9
10 6,536.70 1.04 256.96 10.4 247 5.9
12 6,538.70 1.20 . 256.80 144 214 8.1
14 6,540.70 1.43 256.57 20.0 179 10.8
N 16 6,542.70 1.74 256.26 27.8 147 13.9
W 18 6,544.70 2.14 255.86 « 38.5 120 17.8
18.8 6,545.50 2.37 25563 44.6 108 19.6
20 6,546.70 2.58 255.42 51.6 99 22.6
Results Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth at 2.0 ac-ft.
Plate 1: Annual Mean Depth (AMD) 8.0 ft --
Minimum Depth (MIN) - 5.4 ft
Actual Capacity 3.9 ac-ft 2.0 ac-ft
' Al ‘ 286 415
Plate 2 or 3:  |Probability 64% 79%

N,

L







\ A for =

8¢ 28 #E £ 0f 32 2% by R<s o 1 21 bl z! I g 2 h e
T 1]
il | | A
e | LletH T i
ase $ 1] L r\—\LL\
S4B HA o
14 -
< — # oy
| | ]
o/ g I8 ™ ﬂ i op!t
i l//l . Pg : Rt \b _
, /lUVA“\ \\\ \
57 ¥ 4 i ¥
e NN "
. \\ N V1 \
, | ol AT ;
QN ] \; N v 09!
b "
pe M v \ .
8 : i a 4 | i 3
Al adiiet I
"N A i
N \ — 1
M TnT N ]
. Yw/ L
\ N \\\
kg8 ' B
N / L il
X € i2%e | Bl
W / LT A 1LY
LA M
“/J Qm \ LT : Al i
N \\.Lr\\\\ AT E
AN Seaantl \ \_
k> A T |
\ \ : o
” \ ! I
. i . 1 i __
ﬂ 5] R TR e (5T W :
~ |
, i
58
2
57 .
[.llw .m
|
a !
g ,
1

e
gl
ﬁ..__ -

— W\

s venwri0vH ‘07 HISS B 13L4NIN
Oh¢ﬂ @V ) S3HONI 01 X *§/ « HONI 7, OL 0l X ol Wﬁx







N
S

i’erraMatrlx

Engineering & Environmental Services
P.0. Box 774018, 1475 Pine Grove Road
Steamboat Springs, Colorado 80477

Phone 970.879.6260 Fax 970.879.9048

Project Name:

Project Number:
Prepared By:
Checked By:

Sheet:

Of

Date:
Date:

A

AL

/= T3

¥ [
' .

¥

CZUNE FBHew |||

i
i
i
(47
|

A%

8

ANLE T O™ V7R 4

o7

g
L,

2%

S
3

ai/n

9

PGP LI WP EPUPEPRT W

i

oo

T

L

LORA THREY

AL, MY AT

Suthz







o

=3
./
\ﬁ’f
TerraMatrix
Engineering & Environmental Services
P.0. Box 774018, 1475 Pine Grove Road

Steamboat Springs, Colorado 80477
Phone 970.879.6260 Fax 970.879.9048

Project Name:

Project Number: Sheet:
Prepared By: Date:
Checked By: Date:

Of

L.

77

Ty SRR G0 TMCH

ot

7,
L]

| SVBRRILIIE, G T

t l R 2 R N R l ' J]

B0

zod é 300 5 %4@0% : 506 R 11 f ? 7?02

oA T

I ST







PERMANENT |MPOUNDMENT
TPF-D
WATER PERSISTENCE WORKSHEET




WATER PERSISTENCE WORKSHEET

Pond 1D: _ TPF-D
’ | ADi 330.6 Acres
Depth: From Bottom Elevation AB: Watershed Area = AD - AP
AD: Total Drainage Area Theoretical Capacity: AP x Depth
AP: Surface Area of Pond Al: Area Index = AB/AP '
Notes: Existing Impoundment
Depth | Elevation Ao A.  |Theoretical AT | Actual-- ’
(ft) (MSL) (Ac) (A@) Capacity (ac-ft) : Capacity (ac-ft) |
0 6694 0.157 | 330.443 0 2105 0
2 6696 0.420 | 330.180 1.2 786 0.6
4 6698 0.545 | 330.055 .9 606 1.6
6 6700 0.610 | 329.990 .9 541 2.7
8 6702 0.660 | 329.940 | 10.1 500 4.0
10 6704 0.709 | 329.891 13.7 465 5.4
12 6706 | 0.757 | 329.843 17.6 436 6.9
14 6708 0.809 | 329.791 |  21.9 408 8.5
16 . 6710 0.864 | 329.736 . 26.8 382 10.2 .
18 6712 0.952 | 329.648 32.7 346 12.0
20 6714 1.019 | 329.581 39.4 323 14.0
22 6716 1.078 | 329.522 46.1 306 |  16.1
24 6718 1.079 | 329.521 |  51.8 305 18.3
25.6 6719.6  |1.230 | 329.370 59.1 268 | 20.6

Results  Assume CN = 75 and minimum depth (greater of) 3.0 feet or depth.at 2.0

ac-ft.
Plate l: Annual Mean Depth (AMD) 18.2 ft -
Minimum Depth (MINM) - 4.8 ft
Actual Capacity ; 12.1 ac-ft 2.0 ac-ft
Al
343 578
Plate 2 or 3: Probability
’ 73% 86%

JAN 51989
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ATTACHMENT U

N-11 Truck Dump/Facilities
Ditch Calculations

(See Drawing 85482A for Location)

Revised 05/22/96







N10-D #1 (Downdrain)

Ditch Calculations

Revised 05/22/96



N10-D #1 (Downdrain) Summary

Purpose: To divert approximately 53.3 acres of N-11 coal handling facilities site grading
area and undisturbed area runoff into Sedimentation Pond N10-D(see Drawing No.

85482A for location)

10-Year, 6-Hour Precipitation = 1.60 ‘inches
Area = 53.34 ac.
CN ' = 90

Time of Concentration =:0.217 hrs
Peak Discharge = 53.3 cfs
Critical Slope = 0.79 %
Minimum Design width =8 ft.

Minimum Design Depth with Freeboard= 2.5 ft.

il

Therefore, two. alternative trapezoidal ditch designs -are recommended:

A. Earth-lined trapezoidal ditch (subcfitical flow)

Average slope =0.7 %

n = 0.022

dy = 1.05 ft.
Velocity = 5.03 fps

B. Riprap-lined trapezoidal ditch (supercritical flow)

Average slope =20 %

n = 0.056

“da = 0.69 ft.
Velocity\ = 8.3 fps

Riprap Dpax = 7.5 in. .

Riprap Dsp = 6.0 in.

Note: = Minimum 20 ft. length of riprapped ditch as a transitional channel between the
two alternative designs. :
~ See Chapter 26 for construction specifications.
= The above two alternative ditch designs will be able to handle the design-storm
slopes from 0.7% to 20% slopes while still being stable.

Revised 05/22/96




PROJECT N-11 TRUCK DUMP
N10-D#1 (Downdrain)

TIME OF CONCENTRATION:
ELEV. DIFFERENCE = 6834 - 6570 = 264FT,
WATERCOURSE LENGTH= 3950 = 0.748Mi.
To= [11.9(W.L.)3(ED.)]"0.385 = 0217Hr.
SCS CURVE NUMBER
COVER  HYDRO. SOL AREA
TYPE COND. TYPE CN __ (acres) _ CN*AREA
Road - D o1 313 20422
p-y Avg D 83 221 18343
534 4776.5
'WEIGHTED CN=4776.5/ 534 = 89.4, Use 90
g@) DRAINAGE BASIN AREA |
53.4 ACRES 0.083 Sq. Miles
- Revised 05/22/96




CIVIL SOFTWARE DESIGN

SEDCAD+ Version -3

N10-D #1 (DOWNDRAIN) 10-YR.,6-HR. STORM

by

Name: JGS

Company Name: = Peabody Coal Company
File Name: C:\SEDCAD3\K-MINE\N10D1R

Date: - 05-17-1996

Revised 05/22/96




Civil Software Design -—- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: Peabody Coal Company
f@m\_ Filename: C:\SEDCAD3\K-MINE\N1OD1R User: JGS
W Date: 05-17-1996 Time: 13:56:18
) N10-D #1 (DOWNDRAIN) 10-YR.,6-HR. STORM
Storm: 1.61 inches, 10 year- 6 hour, SCS Type II
Hydrograph Convolution Interval: O.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-
; Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) . (hrs) (cfs) (ac-—-ft) (cfs)
111 1 53.34 90 F 0.217 0.000 0.000 0.0 3.43 53.30
Type: Null Label: N10-D #1 (DOWNDRAIN)

111 Sstructure 53.34

Revised 05/22/96




TRAPEZOIDAL CHANNEL ANALYSIS
CRITICAL DEPTH CQMPUTATION

May 20, 1996
N10-D #1 (DOWNDRAIN)
10-YR.,6-HR. STORM

BLACK MESA COMPLEX

PROGRAM INPUT DATA:

- 'DESCRIPTION ' ’ VALUE
Flow Rate‘(cubic feet per second).......... B I R 53.3
Manning's Roughness Coefficient (n=value).....ceveeeces. 0.0220
Channel Side Slope - Left Side (horizontal/vertical).... 2.00
Channel Side Slope - Right Side (horizontal/vertical)... 2.00

Channel Bottom Width (feet)..iiiierivseeeoceecncsosnnens 8.0

PROGRAM RESULTS:

DESCRIPTION : : VALUE
Critical Depth (feet)..iieiiirieerreneennononnn ceeecscceccas 1.02
Critical Slope (feet per foot).eieieeeieneeeaenn seccecese 0.0079
Flow Velocity (feet per second).:..veeeeeeiecennnn ceeese 5.22
Froude Number............ teeececcceeneenennen cescecceconne 1.000
Velocity Head (feet)..... ceecetececasseecens B 0.42
Energy Head (feet)...cveeenececceann Gvsesceeccsccccnccns 1.44
Cross—Sectional Area of Flow (square feet).eeeeeeeeeesas 10.21
Top Width Of Flow (fEet).e.eueerieicneococroncoconncncnans " 12.07

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, -Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

Revised 05/22/96




SEDCAD+ NONERODIELE CHANNEL DESIGN

N10-D #1 (DOWNDRAIN)

INPUT VALUES:

Shape TRAPEZOIDAL
Discharge 53.30 cfs
Slope 0.70 %
Sideslopes 2.00:1 (L) 2.00:1 (R)
Bottom Width 8.00 ft
Manning’s n 0.022
Material OTHER
Freeboard 1 ft
RESULTS:
Depth 1.05 ft
with Freeboard 2.05 ft
Top. Width 12.20 ft
with Freeboard 16.20 ft
Velocity 5.03 fps
Cross Sectional Area 10.61 sqg ft
Hydraulic Radius 0.84 ft
Froude Number 0.95

Revised 05/22/96




SEDCAD+ CHANNEL DESIGHN
N1AG-D #1 < OHNDRQIN)
"-\v : T
t
b

MATERIAL: ©OTHER

~ : w/ Freeboard
Discharge o= 93.38 cfs ' Depth (d4) = 1.83 (D = 2.85
Bottom (b)) = 8.0 £t Top width (t> = 12.280 (T = 16.208
Side slopes (Z) = 2.8:11C(L) 2.8:1(R> Ue ocity = 5.083 fgs
Bed Slope = a.78 « , Hydraulic Radius = B.84 £
Manning s n = 2.82 = B.95

2 Froude numbex

|
|
|
|
Revised 05/22/96



SEDCAD+ RIPRAP CHANNEL DESIGN

N10-D #1 (DOWNDRAIN)

INPUT VALUES:

Shape TRAPEZOIDAL
Discharge 53.30 cfs
Slope v 20.00 %
Sideslopes (L and R) 2.00:1 2.00:1
Bottom Width 8.00 feet
Freeboard 1 ft

RESULTS:

Steep Slope Design - PADER Method

Depth 0.69 ft
with Freeboard . 1.69 ft
Top:Width 10.75 ft
with Freeboard 14.75 ft
Velocity 8.29 fps
Cross Sectional Area 6.43 sq ft
Hydraulic Radius 0.58 ft
Manning’s n 0.056
Froude Number ' : 1.89
Dmax 0.625 ft ( 7.50 in)
D50 0.500 ft ( 6.00 in)
D10 ) 0.167 ft ( 2.00 in)

Revised 05/22/96




SEDCAD+ CHANNE
H1B-D #1 (DOHW

rd

o

N : ‘ w/” Freeboard
1schar?e = 53.38 cfs Depth_(d4d> = ®B.69 (D = 1.69
ottom_ (b) - = g.90_ ft Top width (t) = 18.793 (T = 14.75
de slopes (Z) = 2.8:1<(L> 2.8:1(R> Velocity ; = 8.29 fgs
d Slope = 28.88 x -~ Hudyauliec: Radius = a.58 f
nning’' s n = B.0856 Froude number = 1.89

Dmax = B.63 £t ol ind

D@ = @8.98 £t ( .88 in)

Dig = 9.17 £t ( 2.00 in)

Revised O8./95 /ac



N10-D #2 (Downdrain)

Revised 05/22/96




N10-D #2 (Downdrain) Summary

Purpose: To drain approximately 41.3 acres of N-11 truck dump and road drainage area

runoff into Sedimentation Pond N10-D {see Drawing No. 85482A for location]).

10-Year, 6-Hour Precipitation = 1.60 in.
Area ’ : = 41.3 ac.
CN - = 90
Time of Concentration = 0.220 hr.
Peak Discharge = 41.16 cfs
Critical Slope = 0.81 %
Minimum Design Width = 7. ft.
Minimum Design Depth w/Freeboard = 2 ft.

L

Therefore, two alternative trapezoidal ditch designs are recommended:

A, Earth-lined trapezoidal ditch (subcritical flow)

Average slope = 0.7 %
Minimum width = 7 ft
n = 0.022
dn = 0.97 ft.
Velocity = 4.74 fps

‘B. Riprap lined trapezoidal ditch (supercritical flow)

Average slope = 30 %

£ - Minimum width = 7 ft.-
&, 8
nY e n = 0.060
100 Oy
(&2 20
{;? <3 &> - = 0.59 ft.
< & &
Sfi - L elocity” = B8.56 fps
<y
o . .
™ Riprap Dga: = 7.5 in.
ey AP Thex ,
Gy
W Riprap Dsg = 6.0 in.
Note: - Minimum 20 ft. length of riprapped ditch as a transitional channel between the

two alternative designs. T

- See Chapter 26 for construction specifications.

- The above two alternative ditch designs will be able to handle the design storm
at slopes from 0.7% to 30% slopes while still being stable.

Revised 05/22/96




PROJECT N-11 TRUCK DUMP
N10-D#2 (Downdrain)

"TIME OF CONCENTRATION:
ELEV. DIFFERENCE = 6700 - 6570=  130FT.
WATERCOURSE LENGTH= 3150 = 0.597Mi
Te= [11.9(W.L.)“3(E.D.)]A6.385 = 0.220Hr.

SCS CURVE NUMBER
COVER  HYDRO.  SOL AREA
TYPE COND. TYPE CN __ (acres) CN*AREA
RECLAIMED - C 81 4.4 356.4
ROAD D o1 369 3357.9
413 3714.3
WEIGHTED CN=37143/ 413 = 89.9, Use 90
@ DRAINAGE BASIN AREA
41.3 ACRES o 0.064 Sq. Miles

Revised 05/22/96




CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

N10-D #2 (DOWNDRAIN)

by

Name: JGS

Company Name: Peabody Coal Company
File Name: C:\SEDCAD3\K-MINE\N10D2R

Date: 05-17-1996

Revised 05/22/96




Civil Software Desxgn —-— SEDCAD+ Version 3.1
Copyrlght (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: Peabody Coal Company
Filename: C:\SEDCAD3\K-MINE\N10D2R User: JGS
: Date: 05-17-1996 Time: 13:56:16
N10-D #2 (DOWNDRAIN)
Storm: 1.61 inches, 10 year—- 6 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

-Hydrology-

» Base— Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge

(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
111 1 41.30 90 F 0.220 0.000 0.000 0.0 2.65 41.16

Type: Null Label: N10-D2 (DOWNDRAIN)

111 Structure 41.30 ; 2.65
111 Total IN/OUT 41.30 2.65 41.16

Revised 05/22/96




TRAPEZOIDAL CHANNEL ANALYSIS
CRITICAL DEPTH COMPUTATION

May 20, 1996
N10-D #2 (DOWNDRAIN)
10-YR.,6-HR. STORM
BLACK MESA COMPLEX

PROGRAM INPUT DATA: , ‘
DESCRIPTION , ' VALUE

Flow Rate (cubic feet per second)....ceceeevececacecacas 41.2
Manning's Roughness Coefficient (n-value)....ceseececeees 0.0220
Channel Side Slope - Left Side (horizontal/vertical).... 2.00
Channel Side Slope - Right Side (horizontal/vertical)... 2.00

Channel Bottom Width (feet)...civeeieeersverecoansconcenns 7.0

PROGRAM RESULTS:

DESCRIPTION ) VALUE
Critical Depth (feet)...... P P 0.93
Critical Slope (feet per foot)....... eeseerssessoesecsan 0.0081
Flow Velocity (feet per second)........ cesessesecossena 4.98
Froude NUMDEr....teeecteecvecoonccans tesessssssesescasane 1.000
Velocity Head (feet)....ecoeeecan ceecsecesesssscccanssses 0.39
Energy Head (feet).....ccevc.n.. S eeceseestcrecsseasenaaann 1.32
Cross-Sectional Area of Flow (square feet)............. . 8.26
Top Width of Flow (feet).ceerireiereerseccocccnascaces eese . 10.73

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

Revised 05/22/96




SEDCAD+ NONERODIBLE CHANNEL DESIGN

N10-D #2 (DOWNDRAIN)

INPUT VALUES:

Shape , TRAPEZOIDAL
Discharge 41.16 cfs
Slope 0.70 %
Sideslopes 2.00:1 (L) 2.00:1 (R)
Bottom Width 7.00 ft
~ Manning’s n 0.022
Material OTHER
Freeboard 1 ft.
RESULTS:
Depth 0.97 ft
with Freeboard 1.97 ft
Top Width 10.88 ft
with Freeboard 14.88 ft
Velocity 4.74 fps
Cross Sectional Area 8.68 sq ft
Hydraulic Radius 0.77 ft
Froude Number 0.94

REvised 05/22/96




SEDCAD+ CHANNEL DESIGH.
N1O-D #2 (DOWNDRAIND

T T

I
N

b

MATERIAL: OTHER

) : w/” Freekboar:
Dlscharge = 41.16 cfs Depth_ <(d) = B8.97 (D = 1.9
Bottom_ (b) = 7.80_ft Top width (t) = 18.88 (T = 14.8¢
€ide slopes (&) = 2.0:1C(L) 2.8:1(R> Uelocity - = 4.74 fgs
Bed Slope = .78 Hydraulic Radius = a.77 f
Manning' s n = a.0622 Froude numbexr = Ba.94

Revised 05/22/96



SEDCAD+ RIPRAP CHANNEL DESIGN

N10-D #2 (DOWNDRAIN)

INPUT VALUES:

Shape TRAPEZOIDAL
Discharge . 41.16 cfs
Slope 30.00 &
Sideslopes (L and R) 2.00:1 - 2,00:1
Bottom Width 7.00 feet
Freeboard 1 ft

RESULTS:

Steep Slope Désign - PADER Method

Depth 0.59 ft
with Freeboard 1.59 ft
Top ‘Width 9.35 ft
with Freeboard . 13.35 ft
Velocity 8.56 fps
Cross Sectional Area 4.81 sq ft
Hydraulic Radius 0.50 ft
Manning‘’s n -0.060
Froude Number 2.10
Dmax 0.625 ft ( 7.50 in)
D50 . 0.500 ft ( 6.00 in)
D10 0.167 £t ( 2.00 in)

Revised 05/22/96




SEDCAD+ CHANNEL
N1iO-D #2 (DOHN

Riprap — Steep Slope Desigh - PADER Method

f= Depth_(d4)

t Tof width (t)>

2 Uelocity .

: Hydraulic Radius

R

Froude number
2 £t € 7.98 in)
8 £t ¢ 6.88 in)
7Tt C 2.80 in2

Revised 05/22/96
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N10-D #3 (Downdrain)

Design Calculations

Revised 05/27/98







Purpose:

N10-D #3 (Downdrain) Summary

To drain approximately 15w50 acres of N-11 truck dump and - road drainage
area runoff and provide a non-erodible downdrain perpendicular.to the top
of 'the N-11 truck dump embankment (see Drawing No. 85482A for location).
This downdrain drains into the area included in the N10-D #1 channel aﬁd

then drains into Sedimentation Pond N10-D.

10-Year, 6-Hour Precipitation = 1.60 inches

Area = 15.60  ac
N ’ - 91

Time of Concentration = 0.106 hrs
Peak Discharge ) o= 19.49 cfs
Critical Slope ' = 0.91%
Minimum Design Width . = 6 ft.

Minimum Design Depth w/Freeboard = 2.5 ft.

Therefore, two alternative trapezoidal ditch designs are recommended:

NOTE:

Earth-lined trapezoidal ditch {subcritical flow)

Average slope = 0.8%
Minimum width = 6 ft.
n = 0.022
da = 1.26 fc.
Velocity =.1.82 fps

Riprap-lined trapezoidal ditch (supercritical flow)

Average slope = 33.3%
Minimum width = 6
n = 0
dn = 0
Velocity = 6.
Riprap Dmax = 7
Riprap Dso = 6

Minimum 20 ft. length of riprapped ditch as a transitional channel between
the two alternative designs. .

See Chapter 26 for construction specifications. .

The above two alternative ditch designs will be aD’e to handle- the design
srorm at slopes ranging from 0.8 to 33.3% and still be stable.

Revised 05/27/98




PROJECT N-11 TRUCK DUMP

.\ N-10-D#3 (Downdrain)

TIME OF CONCENTRATION

FFERENCE -

ELEVATION DI = 6700- 6612 . = 88 FT
WATERCOURSE - LENGTH = 1470 = 0.278 MI
Tc = [11.9(W.L.)"3(E.D.)]~0.385 = 0.106 HR
SCS CURVE. NUMBER

COVER HYDRO SOIL: - cN  AREA CN*

TYPE COND. TYPE (Acres) AREA

ROAD D 91 15.60 1419.60
WEIGHTED CN = Use 91

DRAINAGE BASIN AREA

15.6 ACRES

0.024 sg. Miles

Revised 05/27/98




CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

N10-D #3 DOWNDRAIN, 10-YEAR,6-HOUR STORM

| by

 Name: JGS

Company Name: PEABODY WESTERN COAL COMPANY
File Name: C:\SEDCAD3\N10D#3D3

Date: (05-23-1998




Copyright

Filename:

Storm: 1.6

Civil Software Design -- SEDCAD+ Version 3.1
(C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: PEABODY WESTERN COAL COMPANY
C:\SEDCAD3\N10D#3D3 User: JGS
Date: 05-23-1998 Time: 16:45:59
N10-D #3 DOWNDRAIN, 10-YEAR, 6~HOUR STORM
0 inches, 10 year- 6 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

-Hydrology—b

Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
111 1 15.60 91 F 0.106 0.000 0.000 0.0 1.07 19.49
Type: Null Label: N10-D #3 DOWNDRAIN : :
111 Structure 15.60 1.07
15.60 1.07 19.49

111 Total IN/OUT




TRAPEZOIDAL CHANNEL ANALYSIS
CRITICAL DEPTH COMPUTATION

May 26, 1998

N10-D #3 (DOWNDRAIN)
10-YR., 6-HR. STORM
BLACK MESA COMPLEX

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per SECONd)....eceevececeosesaasas 19.5
Manning's Roughness Coefficient (n-value@)...cceceeceecees 0.0220
Channel Side Slope - Left Side (horizontal/vertical).... 2.00
Channel Side Slope - Right Side (horizontal/vertical)... 2.00
Channel Bottom Width (feet)....ciieiieieiinneineeaeenden 6.0
PROGRAM RESULTS:

DESCRIPTION VALUE
Critical Depth (feet) ...t iiiiiiieiceereceensnnccasnnsnns 0.64
Critical Slope (feet per foOt)..eereeeieseecneecescnennsnn 0.0091
Flow Velocity (feet per second)..cceeeeeeereceacecncannas 4.19
Froude NUMDeY ... eeeeeeceesoceeacacsassscsccssssssscssass 1.000
Velocity Head (feet).ceeiieiireereieeereeosascocencannans . 0.27
Energy Head (feet)........... cerescesases IR R 0.91
Cross—Sectional Area of Flow (square fet)...eeeevecoo.. 4.66
.Top Width of Flow (feet)..iveeeeesnisesacosennsoncanonnns 8.56
TRAPEZOIDAL. CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




SEDCAD+ NONERODIBLE CHANNEL DESIGN

N10-D' #3 DOWNDRAIN

INPUT VALUES:

Shape k TRAPEZOIDAL

‘Discharge. - : 19.49 cfs
Slope - 0.08 %
Sideslopes 2.00:1 (L) + 2.00:1 (R)
Bottom Width 6.00 ft
Manning‘s n 0.022
Material OTHER

Freeboard 1 ft

RESULTS:
Depth . 1.26 ft
with Freeboard 2.26 ft

Top Width 11.04 ft

, with Freeboard: 15.04 ft
Velocity : , 1.82 fps
Cross Sectional Area 10.74 sq ft
Hydraulic Radius 0.92 ft

Froude Number 0.32




SEDCAD+ CHANNEL DESIGN
N1G-D #3 DOUNDRAIN

\\ T
t
\ .
MATERIAL:
Discharge = 19.49 cf=s Depth
Bottom = 6.00 f+t Tof W
Side slopes (Z) = 2.8:1(L> Z2.0:1<(R)> Ueloc
Bed Slope = 8.88 #
Manning’s n = a.822 Froude numben

OTHER

S— -

HyHy
et

. <d)

idth (t)
ity <
Hydraulic Radius

Hawnn




N10-D #3 DOWNDRAIN

INPUT VALUES:

Shape TRAPEZOIDAL
Discharge . 19.49 cfs
Slope 34.00 % :
Sideslopes (L and R) 2.00:1 2.00:1
Bottom Width , 6.00 feet
Freeboard 1 ft

RESULTS:

Steep Slope Design - PADER Method

Depth 0.43 ft

with Freeboard 1.43 ft
Top Width 7.73 ft

with Freeboard 11.73 £t
Velocity 6.55 fps
Cross Sectional Area - 2.98 sg ft
Hydraulic Radius 0.37 ft
Manning’s n 0.069
Froude Number - 1.86 '
Dmax 0.625 ft ( 7.50.in)
D50 ©0.500 ft ( 6.00 in)

D10 0.167 ft ( 2.00 in)




SEDCAD+ CHANNEL DESIGN
Ni9-D #3 DOUNDRAIN

»

; W oaxd :
Discharge = 19.49 cfs Depth_<d) = @.43 (D = 1.43)
Bottom = 6.498_ft Tof width (t)> = 7.73 (T = 11.73)
Side slopes (Z) = 2.8:11C(L) 2.0:1{(R> Uelocity R = 6.9 rgs
Bed Slope = 34.80 ¥ Hydraulic Radius = a.37 ¢
Manning’s n L= 8.869 Froude number = 1.86

Dmax = @.63 £t 7.28 in)
D5 = 8.958 £t ¢ 6.0840 in)
P18 = @0.17 £t ( 2.88 in)

oy
kot







N10-D #1 (Diversion)

Ditch Calculations

Revised 06/11/92




N1-0 #1 (Diversion) Summary

Purpose: To divert approximately 38.0 acres of N-11 truck ready line site grading area

and Kayenta Mine haul road runoff into Sedimentation Pond N1-0 (see Drawing No.

85482 for location).

10-Year, 6-Hour Precipitation = 1.60 in.
Area = 38.0 ac.
CN S = 90
Time of Concentration o = 0.245 hr.
Peak Discharge = 36.47 cfs
Critical Slope . = 0.84 %

V-Ditch Design Depth w/Freeboard = 3.5 ft.

Therefore, two alternative V-ditch designs are recommended:

Earth-lined V-ditch (subcritical flow)

Average slope = 0.67 % 0.75 %

n = 0.022 0.022

d = 1.91 ft 1,87 ft.
= 4.99 fps. - 5.21 fps

Velocity
Riprap-lined V-ditch (supercritical flow)

Average slope (three sloped drop structures):

Average Slope = 6.67 % ‘ 12.5 X 10.0 X
= 0.044 0.045 0.045
= 1.59 ft. 1.42 ft. . 1.48 ft.
locity = 7.03 fps 8.75 fps 8.05 fps
rap D = 7.5 in. 7.5 in. 7.5 in.
: max
prap D50 = 6.0 in. 6.0 in. 6.0 in.

‘Minimum 20 ft. length of riprapped ditch as a transitional channel between the

two alternative designs.

- See Chapter 26 for construction specifications.

Revised 06/11/92




PROJECT: N-11 TRUCK DUMP NAME: GARRY Y.

N’ N1-O #1 (DIVERSION)
DATE: 5-27-92
TIME OF CONCENTRATION | | o
ELEV. DIFFERENCE = 6614 - 6540 = 74 Ft.
WATERCOURSE LENGTH = 2870 FT. = 0.544 Mi.
Te= [11.9(W. L)*3/(E. D.)]*0.385 = 0.245 Hr.

SCS CURVE NUMBER
COVER  HYDRO. SOIL AREA
TYPE COND.  TYPE CN (Acres) CN*AREA

RECLAIMED D 81 2.4 194.4

DISTURBED 0 0

ROAD D 91 35.6 3239.6

P-J - ‘ 0 0

S-G | ‘ 0 0

38.00 3434
WEIGHTED CN = 3434 | 38 = 09036842 = 90

DRAINAGE BASIN AREA

38.00 ACRES 0.0594 Sq. Miles

Revised 06/11/92



CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

N1-0 #1 (DIVERSION),10-YR.,6-HR. STORM

by

Name: ' JGS.

Company Name: Peabody Coal Company
File Name: E:\SEDCAD3\K-MINE\N101

Date: 06-11-1992

Revised 06/11/92




Civil Software Design -- SEDCAD+ Version 3.1

Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.
Company Name: Peabody Coal Company
Filename: E: \SEDCAD3\K-MINE\N101 User: JGS.
Date: 06-11-1992 Time: 13:58:23
N1-0 #1 (DIVERSION),10-YR.,6-HR. STORM
Storm: 1.60 1nches, 10 year~- 6 hour SCS Type II
Hydrograph Convolution Interval 0.1 hr
SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE
~Hydrology~-
I : : Base- Runoff Peak
JBS SWsS .Area CN UHS Tc K X Flow = Volume Discharge
‘ “(ac) .. (hrs) (hrs) - (cfs) (ac-ft) (cfs)
111 1 38,00 90 F 0.245 0.000 0.000 ~ 0.0  2.42  36.47
, Type: Null Label: N1-0 #1 (DIVERSION) ‘
111 Structure 38.00 2.42
111 Total IN/OUT 38.00 : ' S 2.42 36.47

Revised 06/11/92




TRAPEZOIDAL CHANNEL ANALYSIS
CRITICAL DEPTH COMPUTATION

June 11, 1992
N1-0 #1 (DIVERSION)

PROGRAM INPUT DATA:

DESCRIPTION . VALUI
Flow Rate (cubic feet per SeCONd) ccveteeneccecnnsosnnans 36.5

- Manning‘s Roughness Coefficient (n-value)........eeeee.. 0.022¢(
Channel Side Slope - Left Side (horlzontal/vertlcal).... 2.00 |
Channel Side Slope - Right Side (horizontal/vertical)... 2.00

Channel Bottom Width (feet)

® ® 0 2 0 060 0000000000 000000000000 000

PROGRAM RESULTS: , '
DESCRIPTION VALU%
Critical Depth (feet) .veueueeeeeeeneeeeeoeeeoeeesennnnnes
Critical Slope (feet Per fOOL) .:euvieeeeeeeeeeeecennenees
Flow Velocity (feet per second)

Froude NUmMber ... tueeeeeneeeeeneeesssseonecsnanesoaannasas
Velocity Head (£ ) ciceteeeeeeeeenneeesoeeceenencnnnnns
Energy Head (feet).uieeeriieennieninneeeeenoneeeennnnnnns
Cross-Sectional Area of Flow (square feet)..............
Top Width of Flow (feet)..eiiiiieenennoanenneneennnnnnens

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 198t
.Dodson & Associates, Inc., 7015 W. Tidwell, #107 Houston, TX 7709:
(713) 895-8322. A manual with equations & flow chart is avallable

Revised 06/11/92



SEDCAD+ NONERODIBLE CHANNEL DESIGN

N1-0 #1 (DIVERSION)
INPUT VALUES:

Shape TRIANGULAR

Discharge = , 36.47 cfs
Slope ‘ . 0.67 %
Sideslopes 2.00:1 (L) 2.00:1 (R)
Manning’s n 0.022 .
Material OTHER
Freeboard : 1 ft
RESULTS:

Depth : "1.91 ft
- with Freeboar 2.91 ft
Top Width ‘ 7.64 ft

with Freeboard 11.64 ft
Velocity 4.99 fps
Cross Sectional Area 7.30 sq ft
Hydraulic Radius 0.85 ft
Froude Number 0.90

Revised 06/11/92




Discharge

Side slopes (Z)>
Bed Slo
Mannlng s n

36.47 cfs
2. g 1(L)
9.922

4+
D

MATERIAL: OTHER

2.8:1C(R>

Depth Cd)
f uldth Ct
Ue oc

gdraul1c Radius
Froude numben

(B/ Freehoar
9(} 11.

5 £%
Q

Wi

9
6

&&lb' .
ADCOND o b
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SEDCAD+ NONERODIBLE CHANNEL DESIGN

'N1-0 #1 (DIVERSION)

'INPUT VALUES:

Shape - TRIANGULAR
Discharge . 36.47 cfs
Slope 0.75 %
Sideslopes . .2.00:1 (L) - 2.00:1 (R)
Manning’s n : 0.022
Material OTHER '
Freeboard 1 ft
RESULTS:

Depth 1.87 ft

with Freeboard 2.87 ft
Top Width 7.48 ft

with Freeboard 11.48 ft
Velocity 5.21 fps
Cross Sectional Area 7.00 sq ft
Hydraulic Radius 0.84 ft
Froude Number 0.95

Revised 06/11/92




SEDCQD+ CHna
-3 #1 (D

MATERIAL: OTHER

' : w/ Freeboa
Discharge = 36.47 cfs Depth <d) = 1.87 <D = 2.
T uldth <t = 7.48 (T = 11..
Side slopes {(Z>) = 2.08: 1(L) 2.8:1C(R> oc = 5.21 fgs
Bed Slo = 8.739 : gdraullc Radius = 8.84 f »
Manning s n = a. 922 Froude numben = 8.95

Revised 06/11/92



SEDCAD+ RIPRAP CHANNEL DESIGN

N-11 TRUCK DUMP N1-0 #1 DITCH
INPUT VALUES:

Shape ' TRAPEZOIDAL

Discharge : ' 36.47 cfs
Slope ’ 12.50 %
Sideslopes (L and R) 2.00:1 2.00:1
Bottom Width - 0.10 feet
Freeboard | 1 ft

RESULTS:

Steep Slope Design - PADER Method

Depth ~ 1.42 ft
with Freeboard 2.42 ft
Top Width ‘ 5.77 ft
with Freeboard 9.77 ft
Velocity 8.75 fps
Cross Sectional Area 4.17 sq ft
Hydraulic Radius 0.65 ft
Manning’s n 0.045
Froude Number 1.82
Dmax 0.625 ft ( 7.50 in)
D50 0.500 ft ( 6.00 in)
D10 ™ ~ 0.167 ft ( 2.00 in)

Revised 06/11/92




SEDCAD+ CHANNEL DESIGN-:
N-11 TRUCK DUMP N1-@ #1 DITCH

T
_t

; w/ Freeboax
Dlschar?e = 36.47 cfs Depth_<(d) = 1.42 (D = 2.¢
Bottom_(b) = .18 _f¢t Top width (t) = 5.772 (T = 9.5
Side_slopes (2> = 2.0:11<CL) 2.0:1<C(R> VUelocity . = 8.73 fgs
Bed Slope = 12.50 % Hydraulic Radius = b8.65 £
Manning’s n = 8.0843 Froude numberx = 1.82

Dmax = 8.63 £t ¢ 7.50 in)
DS54 = 08.58 £t ¢( 6.89 in)
D18 = 0.17 £t ¢ 2.88 in)

Revised 06/11/92



SEDCAD+ RIPRAP CHANNEL DESIGN

N-li TRUCK DUMP N1-0 #1 DITCH

~ INPUT VALUES:

‘Shape S - TRAPEZOIDAL
Discharge : 36.47 cfs
Slope ' 6.67 %
Sideslopes (L and R) .2.00:1 - 2.00:1
Bottom Width 0.10 feet
Freeboard - 1.0 £t -
RESULTS:

Steep Slope Design = PADER Method
Depth 1.59 ft

" with Freeboard 2.59 ft
Top Width 6.44 ft

with Freeboard 10.44 ft

Velocity 7.03 fps
Cross Sectional Area 5.19 sq ft
Hydraulic Radius 0.72 ft
Manning’s n 0.044
Froude Number 1.38
Dmax 0.625 ft ( 7.50 in)
D50 0.500 ft ( 6.00 in)

D10 ; 0.167 ft ( 2.00 in)

Revised 06/11/92




SEDCAD+ CHANNEL DESIGN -
N-11 TRUCK DUMP N1-G #1 DITCH

cfs Depth_ (d)

ft Top width (t)
L>» 2.8:1(R> Velocity .
% Hydrauliec Radius
4 Froude number
Dmax = B8.63 £t ( 7.599 in)

D58 = 8.358 £t ( .88 in)

D18 = B8.17 £t ( 2.0809 inJ

/ Freeboar
2.9

18.4

Wi

i IE

¥
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SEDCAD+ RIPRAP CHANNEL DESIGN

N-11 TRUCK DUMP N1-0 #1 DITCH

~ INPUT VALUES:

Shape TRAPEZOIDAL
Discharge : i 36.47 cfs
Slope o ~ 10.00 % '
~ Sideslopes (L and R) 2.00:1 2.00:1
Bottom Width ~ 0.10 feet
Freeboard 1.0 ft
RESULTS:

Steep Slope Design - PADER Method

Depth 1.48 ft
with Freeboard 2.48 ft
Top Width : 6.02 ft
with Freeboard 10.02 ft
Velocity 8.05 fps
Cross Sectional Area ~ 4.53 sq ft
Hydraulic Radius 0.67 ft
Manning’s n 0.045
Froude Number 1.64
Dmax 0.625 ft ( 7.50 in)
D50 ‘ 0.500 ft ( 6.00 in)
D10 . 0.167 ft ( 2.00 in)

Revised 06/11/92




SEDCAD+ CHANNEL DESIGN
N—-11 TRUCK DUMP Ni-@ #1 DITCH

T
t

Dischanr
Side slopes (2>
Manning

36.47 cfs Depth
10 £t T
2.0:1<CLY 2.8:1CR> Ue
18.80 » H
B.045 F
Dmax = 8.63 £t
DS = B.50 ft
D1 = B8.17 ft
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CHAPTER 6

ATTACHMENT V

Primary Roads As-Built Certified Report

Revised January 20, 2004




Primary Roads As-Built Certified Report

Pursuant to 30 CFR, 816.151(a), once construction, or
reconstruction is completed and adequate time has occurred
to collect the “as-built” data, a Registered Professional
Engineer will submit a certified report indicating
construction or reconstruction has been performed in
accordance with the approved plan. Typically, PWCC’s
Primary Roads As-Built Certified Report is the submittal of
the Drawing No. 85400, “Drainage Area and Facilities Maps” .
Since July 6,1990 until January 20, 2004, all PWCC primary
roads have been constructed or reconstructed as designed
and in accordance with the approved plans, including the
typical details included in this permit. Continuing in the
future, PWCC’s Primary Roads As-Built Certified Report is
the submittal of the Drawing No. 85400, “Drainage Area and
Facilities Maps” . In addition, certified “as-built”

drawings are kept on file at the mine site and are

available for inspection.

JAN 20 2004

Date




ATTACHMENT W

Impoundment Hazard Map
Drawing No. 85408

Resident List

Revised 01/25/02






IMPOUNDMENTS HAZARD MAP DRAWING NO. 85408

'RESIDENT LIST
SITE NO. NAME PWCC EASTING PWCC NORTHING
1.0|ALBERT, ALTAR. 18163.00 -10886.00
1.1JALBERT ; ALTAR. 14561.00 -14862.00
2.0|ALBERT , EARLENE 17322.00 -11246.00
118.0|ALBERT , OLIVER 17909.95 -10989.98
3.0/ANDERSON , WOODY 44900.00 -21378.00
117.0]AUSTIN , BILLY - 31857.56 10818.36
4.0]JAUSTIN SR., BILLY 31600.00 © 8800.00
301.0{B.M. BIBLE CHURCH 21035.18 -16355.32
- 5.0|BAHE, JOHN 36749.00 -15670.00
6.2|BECENTI!, IRENE/KEEVIN 20356.00 -16059.00
6.0|BECENTI, IRENE/KEEVIN 21870.34 -14806.50|
6.1|BECENTI, IRENE/KEEVIN 21901.31 -14879.08
7.2|BEGAY, BAH 77936.00 -38947.00
7.1|BEGAY, BAH 77550.00 -40394.00
7.0|BEGAY, BAH 77300.00 -40380.00
8.3|BEGAY, BESSIE 36343.23 -23479.45
8.0|BEGAY , BESSIE 36343.23 -23479.45
8.1|BEGAY, BESSIE 36215.65 -23368.40
8.2|BEGAY, BESSIE 36215.65 -23368.40
8.4|BEGAY, BESSIE 32122.00 -24673.00
9.1|BEGAY, BILTA 73147.00| -52302.00
9.4{BEGAY, BILTA 73100.00 -52300.00
BEGAY, BILTA 72950.00 -52300.00
BEGAY , BILTA 55399.00 -52434.00
BEGAY , BILTA 55431.00 -52299.00
BEGAY, DANNY 73217.00 -52396.00
BEGAY , DANNY 73212.00 -53065.00
BEGAY, EDITH 44832.24 -21484.31
BEGAY, EDITH 44856.14 -21441.58
BEGAY , EDWARD 43835.30 -8651.67
BEGAY , ELSIE 29129.00 -33838.00
BEGAY , GEORGE/LENA 37837.00 -11453.00
BEGAY , HARVEY 77960.00 -34868.00
BEGAY:, HARVEY 78023.09 -34779.59
BEGAY:, JOHND. 77455.60 -39421.11
BEGAY , KEE Z. 20031.00 -55229.00
BEGAY, LENORA 69786.00 -44063.00
BEGAY:, LEO 72887.00 -52078.00
BEGAY', PHILLIP 72826.00] -52120.00|-
BEGAY , RAYMOND 78043.00| -38612.00] -
BEGAY, RAYTHANIEL 78926.03 -38850.23
BEGAY, TEDDY 21521.00 -52016.00
BEGAY, TEDDY 29900.00 -62800.00
BEGAY , TEDDY 29880.00 -62850.00
BEGAY , TEDDY 29900.00 -62875.00

REVISED 01/25/2002




IMPOUNDMENTS HAZARD MAP DRAWING NO. 85408 6
RESIDENT LIST

SITE NO. NAME PWCC EASTING PWCC NORTHING
17 1|BEGAY , TEDDY 30050.00 -63200.00
18.1|BENALLY , DANIEL/MABEL 29025.00 -33950.00
18.0[BENALLY , DANIEL/MABEL 29068.00 233962.00
18 3[BENALLY , DANIEL/MABEL 28133.00 -38685.00
18 2|BENALLY , DANIEL/MABEL 29549.00 "~ -34526.00
19.0|BENALLY , LUCILLE B. 32450.00 -53875.00
20.0|BLACKHAT , NELSON 20263.00 -36216.00

119.0|BLACKROCK , STEVEN/HELENA 17895.00 -9941.00
21.0/BOYD, MARY 21568.00 -48444.00
21.1|BOYD, MARY 33931.00 -55862.00
22.0|CHARLEY , ALFERD 77282.82 -31708.42

132.0|CHARLEY , ARDAN ' 7796787 -31586.90

126.0|CHARLEY , EDISON 78055.99 -31498 87
23.1|CHARLEY , KATIE 77707.00 -31802.00
23.0|CHARLEY , KATIE 77717.00 -31751.00
23.2|CHARLEY , KATIE 78064.00 -31594 90
24 2|[CHIEF , BILL/SALLY ~ 60453.00 -15514.00
24.0[CHIEF, BILL/SALLY 60557.00 ~15478.00
24 1|[CHIEF , BILL/SALLY 59440.95 ~10863.74
25.1|CHIEF , JACK 20779.00] ~24344.00
25.0|CHIEF , JACK 20855.00 -24380.00
26.0|CHIEF , LILLY 19123.00 -25441.00
27.0|CHIEF , NEPHI 19506.00 -25176.00
28.0|CHIEF , PAUL 1914400 ~25521.00
29.1|/CODY , MYRATA 50902.90 ~1188.99
29.0/CODY , MYRATA 51015.56 1226.54
30.0{CODY, TOMMY ' 45822.98 1217 21
31.0/CODY SR., JAMES 50224.00 229500
32.1[CRANK , ALBERT 20242.00 ~15736.00
32.0[CRANK , ALBERT 20585.65 ~15874 25
33.4|CRANK, BETTY | 20001.00 -16199.00

5w, 33.3|CRANK , BETTY 20197.00 ~16050.00
| ¥33.2|CRANK , BETTY 20399.00 ~16006.00
& § A\ [CRANK , BETTY 20452.00 -15949.00
33&|CRANK , BETTY 19423.00 -19958.00
35Y|CRANK , ELI ~ 60500.00[° -13570.00|
344|CRANK , ELI 52886.56 1441119
850|CRANK , HARRISON 53070.00 -14631.00
| \"2%.0|CRANK , JOHNSTON '59522.00 ~13883.00
£5” 37 0|CRANK , LEONARD 21169.00 -15342.00|
" 38.0|CRANK,, LILLY 52827.00 -14605.00
39.0[CRANK , MICHAEL/NATASHA 61211.00 ~15756.00
40.1|CRANK , ROBERT/LINDA 60749.00 -15959.00

40.0]CRANK , ROBERT/LINDA 60755.00 -15960.00

41.0]CRANK , SIMON 64503.00 -18593.00

REVISED 01/25/2002




IMPOUNDMENTS HAZARD MAP DRAWING NO. 85408
~ RESIDENT LIST '

SITE NO. NAME PWCC EASTING PWCC NORTHING

41 2|CRANK, SIMON 60682.00 -16278.00

~41.1|CRANK, SIMON 60881.00 -16136.00

42.0|CRANK, THOMAS 60792.00 -15680.00

43.0|CRANK JR., SIMON/TABBY 61578.00 -15164.00

44.0|CRANK. , BEN 53675.00 -13908.00

120.0|EDSITTY, LAURA 19197.00 ~25326.00

452|ETSITTY, CALVIN 38102.00 -10416.00

45 1|ETSITTY, CALVIN 38063.97 ~11031.72

45.0|ETSITTY, CALVIN " 30200.06 -27906.92

46.0{ETSITTY , LAURA 22247.00 -33065.00

47 2|ETSITTY, LESLIE 30148.29 -27958.00

47 O|ETSITTY, LESLIE 30216.38 -27922.25
47 1|ETSITTY, LESLIE 37259.65 -10233.72]
48.0|ETSITTY, PHILLIP 37666.00 -11343.00|

48 1|ETSITTY , PHILLIP 37704.00 -11297.00

49.0|ETSITTY , STEVEN/IRENE 20657.00 -15658.00

49.1|ETSITTY , STEVEN/IRENE 38364.71 -9702.62

50.0|FARLEY , CORNELIUS/GRACE 20756.00] -15657.00

51.0|FREEMAN , IRENE 9125.00 -24125.00

51.1|FREEMAN , IRENE 11480.00 -17868.00

51.2|FREEMAN , IRENE ~12336.00 -21247.00

52.1|GILMORE , MARY 66639.76 -50390.78

52.0|GILMORE , MARY ©55000.00 -56000.00

121.0|HARVEY-, LEMAN/JEAN 16397.02 14470.62

53.1|HERRERA , ANNIE. 18802.00 -10533.00

53.0|HERRERA , ANNIE 21229.00 -15083.00

53 4|HERRERA , ANNIE 18521.00 -10092.00

53 2|HERRERA , ANNIE 18521.00 ~-10092.00

6 '53.3|HERRERA , ANNIE 18719.10] -10290.10

% O% 54.0|HONIE , LEONARD/MARIE ~71004.00 -43493.00

(%; S g = 4 1[HONIE , LEONARD/MARIE 77408.00] -39264.00
= & £ [ Z]3.0[JAMES , JOE 20789.83 _50758.48
S £3$5.0/JIM, MABEL/BENNIE 62235.23 -15923.03
&= xX 3409.0[JOHNSON, BERT 53098.45 -14195.55|
& 5, < 7 56.0[ JOHNSON , GRACE 59358.38 -14608.51
WV 57.0{JOHNSON , MILTON/LILY 20638.00 -15918.00
Gl "~ 57.1|[JOHNSON , MILTON/LILY 52975.47 -14110.78
758.1|JOHNSON , PAUL/THELMA 60187.00 -15464.00

58.0]JOHNSON , PAUL/THELMA 62189.58 215980.38
58.2|JOHNSON, PAUL/THELMA 59857.89] -11128.89|

59.1|/JOHNSON , SPENCER ~60721.00 -15011.00

'59.0|JOHNSON , SPENCER 60762.78 -15145.43

122.0|JOHNSON JR., PAUL 60309.28 -15592.00

"60.0|KEE , CHARIE/SARAH 66658.00 -25391.00

61.0|KELLY , SADIE/PRESTON 67362.00 -26023.00

REVISED 01/25/2002 -




IMPOUNDMENTS HAZARD MAP DRAWING NO. 85408
RESIDENT LIST

SITE NO. NAME PWCC EASTING PWCC NORTHING
62.0|KESCOLI, EARL/ANCITA 37338.00 -45389.00
63.1|[KESCOL!, MAXINE 58003.00 -52045.00
63.3|KESCOLI, MAXINE 55300.00 -52480.00
63.0|KESCOLI, MAXINE 61993.39 -56506.82
63.2|KESCOLI, MAXINE 67607.10 -47009.57
64.0|KESOLI, KEE JOHN/HELEN 56972.00 -52497.00
64.1|KESOLI, KEE JOHN/HELEN 57025.00 -52381.00
65.2|LAKE , ATED 54171.00 -42132.00
65.1|LAKE , ATED 54181.00 -42078.00

- 65.3|LAKE , ATED 31271.00 -39701.00
65.0|LAKE , ATED 54200.00 -42100.00
65.4|LAKE , ATED 59801.08 -41440.97
65.5|LAKE ; ATED 53780.45 -42357.32

- 66.1|LAKE, CINDY 35555.89 -32546.56
66.0|LAKE , CINDY 35589.44 -32524.44
72.0]LAKE , CLARENCE 36443.00 -46276.00
72.1|LAKE , CLARENCE 36475.00 -46337.00
71.1|LAKE , DWAYNE 36495.00 -46170.00
68.0|LAKE ,, DZANH 36126.00 -33616.00
69.0|LAKE , JOE 37063.23 -31361.06
69.1|LAKE, JOE 36468.22 - -32583.83
70.0{LAKE , MARY 36314.00 -46098.00
67.1{LAKE , MILTON 36710.00 - -46380.00
73.0|LAKE , MOLITA 38268.82 -31411.25

LAKE ,- SAM 3732712 -31145.40
LANE , RONALD/THELMA 58454.16 -15119.59
LEONARD , EUGENE 20928.00 -49507.00
LEONARD , EUGENE 20933.00 -49463.00
LEONARD, FANNIE 13470.56 13313.54
LEONARD, LILLY 13432.00 13229.66
LITTLE, AMY 60618.00 -13890.00
LITTLE, BEN/IDA 32238.00 -54407.00
LITTLE , JIMMIE/TERESA 57058.00 -52478.00
LITTLE, JIMMIE/TERESA 60515.00 -13905.00
LITTLE, ROBERT 20514.00 -15792.00
LITTLE , SAM/ELLA 32223.00 -54464.00
LUFKIN , WAYNE/MARTHA 72803.00 -52019.00|
LUNA, BESSIE 16286.00 -7739.00
LUNA , BESSIE 18448.00 -11590.00
LUNA, BESSIE 16306.00 -7885.00
MANSON , ANNA 5375.00 -33000.00
MANSON , SALLY 5275.00 -32825.00
.O[MANYMULES, DAUGHTER 36501.00 -46462.00
86.0|NELSON , EDCITTY ' 21102.00 -15650.00
115.0/OLSON, ROBERT 16189.03 18208.23

REVISED 01/25/2002




IMPOUNDMENTS HAZARD MAP DRAWING NO. 85408
.~ RESIDENTLIST

SITE NO. NAME PWCC EASTING PWCC NORTHING
88.1|PULINOS , GEORGE/MAE 55144.00 -49446.00
88.0|PULINOS , GEORGE/MAE 61595.99 -52035.15
89.0|RUSSEL , JERRY 55340.00 -52545.00
90.0|RUSSELL , KEE/JULIA 55418.00 -52613.00
91.0|RUSSELL , KEITH/PAULETTA 60066.00 -15310.00
91.1|RUSSELL , KEITH/PAULETTA 60147.00 -14977.00
92.0[SAVAGE, LINDA 36254.00 -33426.00
93.0|SAVAGE , SARAH 35519.22 -32618.11
94.0[SCHMITT , HENRY 39208.00 -51331.00
95.0|SEATON, EVELYN 20814.00 -15319.00
95.1|SEATON, EVELYN 53764.00 -14702.16
124.0|SEGAY, LAVONNE 36411.06 -46581.80
96.0|SHERLOCK , TOM/JULIA 55981.00 -49459.00
97.0|SMITH, AMBROSE 19085.00 -36257.00
98.0|SMITH , BESSIE 19498.00 -36976.00
99.0[SMITH, FRED 17101.00 -32252.00
99.2|SMITH, FRED 17181.00 -32658.00
99.1|SMITH, FRED 17302.00 -32618.00

~ 100.0[SNEDDY, LOCITA 50324.00 2300.00
~ 101.0|TALLMAN , FANAE/STANLEY 20401.00 ~ -16321.00
102.1|TSO, ROY/ALICE _.44927.00 -21578.00
102.0]TSO, ROY/ALICE 44745.00 -21570.00
102.2|TSO, ROY/ALICE 45000.00 -21470.00
103.0|TSOSIE , STANLEY/CONNIE 16438.73 6750.67
300.0]UNKNOWN , 30000.00/ -63200.00
300.0{UNKNOWN , 29960.00 -63210.00
300.0]UNKNOWN , 29890.00 -63240.00
300.0JUNKNOWN , 29940.00 -63400.00

~ 104.0]VANDEVER, ELSIE 36542.23 -23295.53
104.1|[VANDEVER , ELSIE 36673.03 -23320.83
5\;050 VANDEVER , LORRAINE 36876.00 -46180.00
&we 0|WILLIAMS , GEORGE/LETA 15757.00 7012.00(
497.3|YAZZIE , ALICE 54941.00| -49982.00

ie 2|YAZZIE , ALICE 29465.00 10017.00
1§7.1|YAZZIE, ALICE 28579.00] - 6491.00
<J07.0]YAZZIE , ALICE 28650.00| ~6429.00(
2107 .4|YAZZIE , ALICE 22989.00 \ 4195.00
* 108.0]YAZZIE , ARLENE 21500.00 ' -51800.00
109.0|YAZZIE , JAMES 18712.00 - -10743.00
109.1|YAZZIE , JAMES 28980.00 7615.00
110.0|YAZZIE , LINDA 22387.00 -32954.00
111.0|YAZZIE , MARILYN 66045.00 -25408.00
111.1|YAZZIE , PRISCILLA 65880.00 -25559.00
112.5|YAZZIE , ROSE 60433.00{ -13457.00

REVISED 01/25/2002




IMPOUNDMENTS HAZARD MAP DRAWING NO. 85408

RESIDENT LIST

SITE NO. NAME PWCC EASTING PWCC NORTHING
112.4|YAZZIE , ROSE 60519.00 -13375.00
112.3|YAZZIE , ROSE 60522.00 -13570.00
112.6|YAZZIE , ROSE 60665.00 -14310.00
112.2)YAZZIE , ROSE 59407.58 -10870.36
128.0|YAZZIE JR. , SILAS 77919.16]. -26046.54
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ATTACHMENT X

Typical Water Bar and Road Swale Detail
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PLAN VIEW
ROAD SWALE (FOR EPHEMERAL CHANNEL ONLY)
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ATTACHMENT Y

Temporary Sedimentation Pond N14-T

Permit Information

i




Introduction

Sedimentation ‘Structure N14-T will be insized with a small earthen embankment, designed,
and to be constructed upon approval by OSMRE in 1996, by Peabody Western Coal Company as'a
temporary sedimentation structure to control runoff and sediment from a reclaimed
stockpile (No. N14-14) located at the Kayenta Mine. The location of Structure N14-T is
shown on Plate . 1, Site Plan, Drawing No. 85400 (Sheet M-8) and Drawing No. 85405. The
pond will be required to control sediment and runoff from the disturbance assoéiated with

this reclaimed stockpile.

This permit revision contains information specific to Structure N14-T. Regional site
information 1s presented in the “General Report, Kayenta and Black Mesa Mines, Navajo
County, Arizona for Peabody Western Coal Company”, December 1985 (PAP), Chapter 6,
Attachment D, Volume 2 along with the methods and results of analyses used for slope

stability, hydrology, and hydraulics.

Following is a summary of the relevant permit information.
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Irntroduction

Sedimentation Structure N14-T wiil be insized with a small earthen. embankment, designed,
and to -be constructed upon approval by OSMRE in 1996, by Peabody Western Coal Company as a
temporary - sedimentation structure - to control runofsf and sedimeﬁt from a ’reclaimed
stockpile {(No. N14-14) located at the Kayenta Mine. The location of Structure N14-T is
shown on Plate 1, Site Plan, Drawing No. 85400 (Sheet M-8) and Drawing No. 85405. The
pond will be required to contrql sediment and runoff from the disturbance associated with

this revegetated stockpile.

- This design report ‘contains information specific to Structure N14-T. Regional site
information is presented in the “General Report, Kayenta and Black Mesa Mines, Navajo
'~ County, Arizona for Peabody Western Coal <Company”, December 1985 (PAP), ‘Chapter 6,
Attachment D, Volume 2 along with the methods and results of analyses‘used’for'slope

stability, hydrology, and hydraulics.
Inspection

The proposed site of Structure N14-T was inspected by a senior engineer from Peabody
Western Coal Company in June, 1996 to ensure that the éite is suitable and no édvefse
conditions exist to prevent the successful construction of the structure. A detailed
geotechnical investigation was not performed, rather, the information in Chapter 6,

Attachment D will be utilized for embankment design during construction.

Site Description

Land Use. Structure ‘N14-T has a 2.l-acre tributary drainage area. The watershed is

classified as a 100 percent reclaimed area.
Embankment. A homogeneous earthen embankment, a minimum of ten feet wide, was assumed for
the hydraulic analysis and to develop the stage-capacity chart shown on Plate 2. An

upstream élope of 2:1 (horizontal to vertical) and downstream slopes of 3H:1V were used.

Design Analysis

~ General. Structure N14-T was designed by a senior engineer from Peabody Western Coal
Company. The design was performed in accordance with applicable 30 CFR 715 regulations of
the United States Department of Interior, Office of Surface Mining {OSM) and included a
review of zvailable project  files. - The most current information contained in the Peabody
Western Coal Company files' includes topographic maps developed from aerial photography
flown in 1985 for Peabody Western Coal Company and was used in the analyses of the

structure.

Stabilityv. The slopes of Structure N14-T will be chosen based on the stability analyses
performed for existing structures in the General Report. The design assumes “worst case”
embankment material (see Attachment D). The embankment fill materials and the type of

s, be identified in.the field during construction and stable slopes will be
: .

category classification of the structure.

1 Revised 10/01/96




Hydrology. The hydrologic analysis was completed using Civil Software Design’s computer .
program - SEDCAD+ ({see Appendix A, B, and C). Structure N14-T is not in series with any
other structure nor does the structure fall under the guidelines of the 30 CFR Section
77.216 for MSHA size structures. ' Therefore, the spillway was analyzed using the 25-year,
24-hour storm. The storage capacity of Structure N14-T was analyzed using the 10-vyear,

24-hour storm.

The following parameters were used in the hydrologic anélysis:

1. Water Course Length, L 0.133 mi

2.J Elevation Difference, H o 12 ft

3. Time of Concentration, Te 0.097 hr

4. SCS Curve Number ) 87

5. Rainfall Depth, 10-year, 24-hour storm ' 2.1 in
25-year, 24-hour storm 2.5 in

6. . Drainage Area 2.1 acres

Hydraulics. The SEDCAD+ program was used to evaluate inflow to the planned sedimentation
structure, outflow from the structure, and the resulting water surface elevations. The

initial conditions and results of the analysis are summarized in the following table.

N14=T Hydraulics

10-Yr 25-Yr, 24-Hr
Units 24~-Hr Storm Storm
Initial Reservoir Volume Condition Empty Full to principal spillway
) elevation
Inflow
Peak Flow cfs 2.2 2.84
Volume ac-ft 0.17 " 0.23
Storage
Peak Stage ft ~ 6603.0 6603.6
Principal Spillway Elevation . Sft 6603.0 6603.0
’Emergency Spillway Elevation ft 6604.0 6604.0
Peak Storage . ac-ft ’ 0.17 0.28
Storage Capaéity ac-ft ©0.24 0.49
Available Sediment‘Storage ‘ ac-ft ’ .07 . a
Sediment Inflow Rate ac-ft/yr .0088 -
Sediment Storage Life years 8 - -
Cutflow
Peak Flow ' : cfs 0 2.11
Embankment Crest )
Elevation ft ‘ 6606.0 6606.0
Peak Stage ft 6603.0 6603.6
Freeboard

£t 3.0 ' 2.4

2 ‘Revised 10/01/96




Principal Spillway Channel. The principal spillway for N14-T will be a minimum of one

foot lower than the emergency spillway and be a trapezoidal channel with the following

dimensions. )
Channel depth . 1.0 ft.
Channel bottom width . 2.0 ft.
Channel length ) ) ) 210 fr. o
Side slopes (horizontal to vertical) 0.1:1 or flatter
Average-exit slope L ) . 0.5 percent

Inlet elevation : : 6603.0

The outflow channel “will not require protection against erosion (see: Appendix ‘A).

However, the spillway will be lined with a three-inch minusAgravel.

Emergency. Spillway Channel. The emergency spillway for N14-T will be a trapezoidal

channel with thé following dimensions.

Channel depth 1.0 ft

Channel bottom width k ' 5 ft

Channel length 10 ft

Side slopes (horizontal to vertical) 3:1 or flatter
Average exit slope - 0.5 percent
Inlet elevation ‘ 6604.0

The outflow channel will not require protection against erosion. However, the spillway

will be lined with a threé-inch minus gravel.

Storage Capacity. - The impoundment volume-elevation curve is based on the most current

' topographic maps available in developing Plate 2, Volume-Elevation Curve, N14-T.

The calculations for the sediment load entering Structure N14-T were made utilizing the

Revised Universal Soil Loss Equation with the following parameters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factér, K - 0.42
Slope Length Factor, LS 2.234

4. Cover Factor; C :0.240
5. " Erosion Control Factor, P - 1.0

The hydrologic analysis gives the storage volume required to contain the 10-year, 24-hour

storm, and the remaining storage volume available. for storing sediment. =~ The proposed

storage capacity of N14-T and the results-of the sediment inflow analysis are summarized

in the following table.

N14-T Storage

Total Storage Capacity 0.24 acre-ft
10-year, 24-hour Storm.Inflow 0.17 acre-ft
Available Sedimént Storage Capacity : 0.07 acre-ft
Seciment Inflow Rate .0088 ac-ft/yr
Sediment Storage Life 8 yrs

3 : L Revised 10/01/96




The following plates and appendices are attached and complete this design report.

Plate 1 -
Plate 2 -
Plate 3 -
Plate 4-
Appendix
Appendix
Appendix

A -
B -
C -

Site Plan N14-T

Stage-Capacity Chart

Cross—-Section A-A/

Emergency Spillway Typical Cross Section

Hydrology, Hydraulic, and Sedimentology Calculations
SEDCAD+ (Input and Output) 10-year, 24-hour Storm
SEDCAD+ (Input and Output) 25-year, 24-hour Storm

4 Revised 10/01/96
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PEABODY WESTERN
KAYENTA AND BLACK MESA MINES
POND N14-T STAGE STORAGE
Project N 808-0100
Calculate  TEL
Checked by: ’
Date: 23-Sep-96
Stage Area Avg. Area Depth Volume ~ Cum. Vol. Cum. Vol. Description
{ft) (sqft) (sqaft) (ft) (cft) (cft) (ac-ft)
6598 1196 ’ v ' 0 Bottom of Pond
6599 1500 1348 1 1348 1348 0.03
6600 1836 1668 1 1668 3016 0.07
6601 2204 2020 1 2020 5036 0.12
6602 2604 2404 1 2404 7440 0.17
6603 3036 2820 1 2820 10260 0.24 _ Principal Spillway Invert
6604 3500 3268 1 3268 13528 0.31 Emergency Spillway Invert
6605 3996 3748 1 3748 17276 04
6606 4524 4260 1 4260 21536 0.49 Top of Embankment

STAGE-CAPACITY CHART

PLATE 2




SEDCAD+ Basin Capacity Utility
N14-T

‘a5 OND
. —
1 !
2.4 ' 1 1

5 a.2 ///‘:’//:/' .
- |
e Q.1 ] l |
) 9 / 1 1
. , Q

) 2.0 sTacE @ oo 6.0 2.0
i - ' 6
(659&0 , 6600.0 6602.0 6604.0 606.00
Top of Embankment
Elev_. 6606.0
Principal Spillway £ Soil
. Elev. 6603, < mergency Spillway
. ev. 86030 Elev. 6604.0
. 25-yr., 24~hr.
- Peak Stage
Elev. 66036

Plate 2




6620
6610
6605
6600

6595

TOP OF EMBANKMENT
ELEV. 6606

h

EMERGENCY SPILLWAY

ELEV. 6604

BOTTOM WIDTH S FEET

GRAVEL LINED

MIN. WIDTH —o\l\_ —'

N A ..|.:

= 6620

— 6610

(SEE PLATE 4
\

%ﬁ_

-~

w_”:. TOM OF POND

POSED EXCAVATION

ELEV. 6598

_vaZOH_vZ. SPILLWAY
ELEV. 6603

BOTTOM WIDTH 2'
GRAVEL LINED

— 6600

]
20

CROSS-SECTIUON

6595

80

KAYENTA - MINE

PEABODY = WESTERN. COAL - COMPANY

/1 . PLATE 3 CROSS-SECTION A-A’

i st DESIGNED _BY: _TMI SCALEr I’ = 10°
DRAWN BYi TMI DRAWING DATE! 9-23-96
CHECKED BY: _JGS PHOTO DATE:
CL. DWG FILE NI4TXS.DWG




EMERGENCY SPILLWAY

)\& VARIABLE SLOPE 5
R DEPENDING ON MIN. X
SN MATERIAL '
TN FLOWLINE N
R t A
RSN D — ==
3 < —— — 3
’ e
GEOTEXTILE I ] 0.5/, MINUS 3" GRAVEL
o PRINCIPAL SPILLWAY
POND N14-T

EMERGENCY  SPILLWAY
OUTFLOW. CHANNEL
TYPICAL CROSS-SECTION

EMERGENCY SPILLWAY CHANNEL . PRINCIPAL SPILLWAY CHANNEL

15’

D LENGTH =10’

LENGTH = 107 FLOWLINE ELEV. = 6603

FLOWLINE ELEV. = 6604

OUTFLOW = CHANNEL

PEABODY WESTERN COAL COMPANY
KAYENTA . MINE

PLATE 4 EMERGENCY SPILLWAY: TYPICAL CROSS-SECTION

DESIGNED _BY: TMI SCALE: NOT 7O SCALE
DRAWN .BY: - TMI DRAWING DATE: 9-23-96
CHECKED BY: JGS PHOTO DATE:

CL DWG FILE: N14TDIT.DWG







APPENDIX A

HYDROLOGY, HYDRAULIC, AND SEDIMENTCLOGY CALCULATIONS







N14-T

Time of Concentration

Elevation Difference = DH = 12
Water Course Length =L = 700 = .133
5280
Te = [11.9 (1)%)%% = [11.9 (.133)1%% = 097
H 12 :
SCS Curve Number
Hydrologic
Cover Type Condition Soil Type CN
Reclaim Pre-law C B 87

Area (Acres)

2.1

CN x Area




SEDIMENT YIELD CALCULATIONS

for Pond N14T

Project Name:
Project Number:
Calculated by:
Checked by:

Description

PEABODY COAL

Surface Slope

Annual Rainfall Factor
Soil Erodibility Factor
Slope Length

m e

Slope Angle

Siope Factor

Length Slope Factor
Control Practice Factor
Annual Sediment Yield
Annual Sediment Yield
SDR

Annual Sediment Yield
Area

Annual Sediment Yield
Total Avalable Storage
Total Years

Value

20.0%
40.000
0.42
50 ft
0.6
0.197 Rad
2.795
2234
0.240
9.009 (tons/acrefyear)
0.0044 (ac-f/acrefyear)
95%
0.0042 (ac-ft/acrefyear)
21 ac

0.0088 (ac-ftlyear)
0.07 ac-ft
8.0 years




TRAPEZOIDAL CHANNEL ANALYSIS
CRITICAL DEPTH COMPUTATION

, October 1, 1996
N14-T PRINCIPAL SPILLWAY
25-YEAR, 24-HOUR STORM

PROGRAM INPUT DATA:

DESCRIPTION : ) ’ VALUE
Flow Rate (cubic feet per second).....cieee... e ee i o 2.1
Manning's Roughness Coefficient (n-valu€)..ceveocevsases -0.0220
Channel Side Slope - Left Side (horlzontal/vertlcal)....I 00010
Channel Side Slope - Right Sside (horlzontal/vertlcal)...-‘~ 0.10

Channel Bottom Width (feet).......icccveicennnn ceeeeseee 2.0

PROGRAM RESULTS: P , o : : : :
DESCRIPTION - . ) ) “VALUE

Critical Depth (feet).....veveeevvesn Cdecesesesacnns eoe el 04320
Critical Slope (feet per fOOL)iseeeeesssoeosssecanans e 0.0144
Flow Velocity (feet per second)....... eeevesacee ee e . .3.20
Froude NUMbEr..eeoeeeos T A ~ 711,000
Velocity Head (feet).......................... .......... : 0.16
Energy Head (feet)....... e sesecesssccesscecncssssesvess 0,48
‘Cross-Sectional Area of Flow (square feet)....eeeeeecesos 0.66

Top Width of Flow (feet)....ccieieiienicnnevevscecccnss -.2.06

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895~ 8322 A manual with equatlons & flow chart ls avallable.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION B

- October 1, 1996
N14-T PRINCIPAL SPILLWAY
25-YEAR, 24—HOUR STORM

PROGRAM INPUT DATA: - :
DESCRIPTION ) VALUE

Flow Rate (cubic feet per SeCONd).....ieeeeeeeeeeneenans : 2.1
Channel Bottom Slope (feet per foot)............... ..... 0.0050
Manning's Roughness Coefficient (n-valu€)..eeeececeeonns ‘ 0.0220
Channel Side Slope - Left Side (horlzontal/vertlcal)...." 0.10
Channel Side Slope - Right Side (horizontal/vertical)... 0.10
Channel Bottom Width (feet)..ieeveiieveeeeennenocenonn .o 2.0

PROGRAM RESULTS: h
DESCRIPTION o VALUE

Normal Depth (feet)...... S eiisveirssenrvencesaainiaiieess 0.46
Flow Velocity (feet per second).....eeeeevenceecnseas e T 2.24
Froude Number (Flow is Sub=Critical)....ceeeeeeeeeaeeoss 0.590
Velocity Head (feet)..vereeeeccocecacnnann cessecesenocns 0.08
Energy Head (feel)..eieriieeirteitenecccecanonoccnsoesnns 0.54
Cross-Sectional Area of Flow (square feet)..eeeeeeeeeean 0.94
Top Width of Flow. (feet)..coeeeceenn. cseeccscncassne vese 2.09

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




APPENDIX B

SEDCAD+ (Input and Output)
10-Year, 24-Hour Storm ’
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PEABODY COAL KAYENTA MINE: PQND N14-T

by

Name: TEL

Company Name: ACZ, INC.
" File Name: C:\808\N14T

‘Date: 06-19-1996




Civil Software Design -- SEDCAD+ Version 3.1

Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Filename:

Company Name: ACZ, INC.
C:\808\N14T User: TEL
Date: 06-19-1996 Time: 12:32:38
PEABODY COAL KAYENTA MINE: POND N14-T

Storm: 2.10 inches, 10 year-24 hour, SCS Type II

Hydrograph Convolutipn Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-
: Base- Runoff Peak

JBS SWS Area CN UHS Tc K X Flow Volume Discharge

(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs) .
111 1 2.10 87 F 0.097 0.000 0.000 0.0 0.17 2.18

~ Type: Pond Label: POND N14-T

111 Structure 2.10 ' 0.17
111 Total IN 2.10 0.17 2.18
111 Total OUT .




APPENDIX C

SEDCAD+ (Input and Output)
25-Year, 24-Hour Storm







CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

POND N14-T, 25-YEAR, 24-HOUR STORM

by

Name: JGS

Company Name: PEABODY WESTERN COAL COMPANY
File Name: C:\SEDCAD3\K-MINE\N14T25

Date: 10-01-1996




‘ Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: PEABODY WESTERN COAL COMPANY
Filename: C:\SEDCAD3\K-MINE\N14T25 User: JGS
Date: 10-01-1996 Time: 09:10:39
POND N14-T, 25-YEAR, 24-HOUR STORM
Storm: 2.50 inches, 25 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology—-
. Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
~ (ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
111 1 2.10 87 F 0.097 0.000 0.000 0.0 - 0.23 2.84
' Type: Pond Label: N14~T POND S
111 Structure 2.10 0.23
111 Total IN 2.10 ~ 0.23 2.84

111 Total OUT 0.23 2.11




Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: PEABODY WESTERN COAL COMPANY
Filename: C:\SEDCAD3\K-MINE\N14T25 User: JGS
Date: 10-01-1996 Time: 09:10:39
POND N14-T, 25-YEAR, 24-HOUR. STORM
Storm: 2.50 inches, 25 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

POND(INPUT/OUTPUT TABLE

' J1, B1l, S1

N14-T POND
Drainage Area from J1, Bl, S1, SWs(s)1: 2.1'acres
Total Contributing Drainage Area: 2.1 acres

' DISCHARGE OPTIONS:

Emergency Emergency
Spillway.  Spillway

Riser Diameter (in) ——— _—
Riser Height (ft) —_—— —
Barrel Diameter (in) ———— _——
Barrel Length (ft) —— —_—
Barrel Slope (%) ———— ———
Manning’s n of Pipe —_—— —_—
Spillway Elevation : —_— ———

“gest Elevation of Holes ———— —_——
xnf Holes/Elevation : —_— ———

Entrance Loss Coefficient - —— —_——
‘Tailwater Depth (ft) : —— ————

Notch Angle (degrees) —— ——
Weir Width (£ft) ———— —_—

Siphon Crest Elevation ——— -—==
Siphon Tube Diameter (in) -—— [ m——
Siphon Tube Length (ft) —-——— —-—
Manning‘s n of Siphon . e—— -
Siphon Inlet Elevation —-——— ———
Siphon Outlet Elevation mm——— ===

‘Emergency Spillway Elevation 6603.0 6604.0
Crest Length (ft) . . 10.0 10.0
Z:1 (Left and Right) 0.1 0.1 3.0 3.0
Bottom Width (ft) : 2.0 5.0
POND RESULTS:
Permanent
Pool
(ac-ft)
0.2

Runoff Peak
Volume Discharge
(ac-ft) (cfs)

IN 0.23 2.84




ouT 0.23 2.11

Peak Hydrograph
Elevation Detention Time

6603.6 . 0.04 e
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: PEABODY WESTERN COAL COMPANY
Filename: C:\SEDCAD3\K-MINE\N14T25 User: JGS
-Date: 10-01-1996 Time: 09:10:39
POND N14-T, 25-YEAR, 24-HOUR STORM
Storm: 2.50 inches, 25 year-24 hour, SCS Type II v
Hydrograph Convolution Interval: 0.1 hr.

' ELEVATION-DISCHARGE TABLE

Jl, B1, s1

N14-T POND
Drainage Area from J1, Bl, S1, SWS(s)l: ' 2.1 acres
Total Coﬁtributing-Drainage Area: 2.1 acres
Emergency Emergency . ‘ : Total
Spillway Spillway Discharge
Elevation (cfs) - (cfs) ‘ : (cfs)
6598.00 0.0 0.0 0.0
6599.00 0.0 0.0 0.0
6600.00 0.0 0.0 0.0
6601.00 .0.0 0.0 0.0
6602.00 0.0 0.0 0.0
6603.00 0.0 0.0 0.0
6603.60 2.2 0.0 2.2
6603.70 2.9 0.0 ..2.9
~1603.80 3.6 0.0 3.6
$603.90 4.5 0.0 4.5
6604.00 5.2 0.0 5.2
6604.50 - 10.7 5.3 16.0
6604.60 12.0 6.4 18.4
6604.70 13.3 8.7 22.0
6604.80 14.6 11.4 26.0
6604.90 15.9 14.4 ( 30.3
6605.00 17.2 17.4 B 34.6
6605.50 24.8 , 40.7 , : 65.5
6606.00 33.5 73.1 106.6

*******************************************************************************




_ Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: PEABODY WESTERN COAL COMPANY
Filename: C:\SEDCAD3\K-MINE\N14T25 User: JGS.
Date: 10-01-1996 Time: 09:10:39
POND N14-T, 25-YEAR, 24~HOUR STORM
Storm: 2.50 inches, 25 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA-CAPACITY-DISCHARGE TABLE

Jl, Bl, S1
N14-T POND
Drainage Area from J1, B1, s1, SWS(s)li ' 2.1 acres
Total Contributing Drainage Area: ; 2.1 acres

SW#l: Emergency Spillway
SW#2: Emergency Spillway

Elev Stage Area Capacity Discharge
(ft) (ac) (ac—-ft) (cfs)
6598.00 0.00 0.03 0.00 0.00
6599.00 1.00 0.03 0.03 0.00
6600.00. 2.00 0.04 0.07 0.00
6601.00 3.00 0.05 0.12 0.00
6602.00 4.00 0.06 0.17 0.00
6603.00 5.00 0.07 0.24 0.00 Stage of SW#l
6603.59 5.59 0.08 0.28 2.11 Peak Stage
6603.60 5.60 - 0.08 0.28 2.15
6603.70 5.70 0.08 .0.29 2.85
6603.80 5.80 0.08 0.29 3.62
6603.90 5.90 0.08 0.30 4.45
6604.00  6.00 0.08 0.31 5.25 Stage of SW#2
6604.50 6.50 - 0.09 0.35 16.02
6604.60 6.60 0.09 0.36 "18.38
6604.70 6.70 0.09 0.37 - 22,01
6604.80 6.80 0.09 0.38 25.99
6604.90 6.90 0.09 0.39 30.31
6605.00 7.00 0.09 0.40 34.63
6605.50 7.50 0.10 0.44 65.49
6606.00 8.00 0.10 0.49 106.60 -

*******************************************************************************




C1v1l Software Design -- SEDCAD+ Version 3.1
Copyrlght (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC. :
Filename: C: \808\N14T - User: TEL

! Date: 06-19-1996 Time: 12:52:02
s PEABODY COAL KAYENTA MINE: POND N14-T
Storm: 1.90 inches, 25 year- 6 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr
ELEVATION-AREA-CAPACITY-DISCHARGE TABLE
J1, B1, S1
POND N14-T
Drainage Area from J1, Bl, S1, SWS(s)1l: : 2.1 acres
Total Contributing Drainage Area: 2.1 acres
‘ SW#1l: Emergency Spillway
Elev Stage Area Capacity Discharge
. (ft) (ac) (ac-ft) (cfs)
‘»6598.00 0.00 0.03 0.00 0.00
- 6599.00 1.00 0.03 0.03 - 0.00
6600.00 2.00 0.04 0.07 0.00
6601.00 3.00 0.05 0.11 0.00
6602.00 4.00 0.06 0.17 ' 0.00 '
#3,00 5.00 0.07 0.24 0.00 Stage of SW#1l
i 3 23 523 0.07 0.25 2.48 Peak Stage
6603.60 5.60 0.08 0.28 6.36 '
6603.70 5.70 0.08 0.29 8.70
6603.80 5.80 0.08 0.29 11.38
6603.90 5.90 0.08 0.30 14.40
6604.00 6.00 0.08 0.31 17.41
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ATTACHMENT 2

Black Mesa Haul Road Ephemeral
Channel Diversion Design Report
(See Drawing No. 85400, Sheet K-9)

Revised 03/24/97




Purpose:

Black Mesa Haul Road Ephemeral
Channel Diversion Design Summary

To divert runoff from approximately 79.6 acres of natural ephémeral channel

watershed area along the west side of the Black Mesa haul road (see Drawing No. 85400,

Sheet K-9 for location) at PWCC coordinates N -31,000; E 27,500.

Temporary Diversion Design: (Trapezoidal Channel)

10-year, 6-hour precipitation

1.60 inches

Area = 79.6 ac.

CN = 85

Time of concentration : o= 0.124 hrs.

Peak discharge = 68.82 cfs
Critical slope = 1.4 %

Minimum design Qidth = 3 ft.
Minimum design depth w/freeboard = 3.0 ft.

Side slopes . = 3:1 or flatter

To allow construction of a diversion ditch which will safely handle the flow over the

existing topography, two alternative trapezoidal ditch designs (i.e., Design A or Design

B) .are recommended:

Design A:

u

Note: -

AABDET
"§<?;5fii‘g:3 :é?

Earth-lined trapezoidal ditch (subcritical flow, 0.5% to 1.4% slope)

Average slope = 0.5 %
n = 0.03
da(min) = 3.00 ft.
Velocity = . = . 3.85 fps

9%\ to 10.0% slope)

10 &

erage slope =
= 0.047
min) = 2.3 ft.
N elocity = 8.37 fps
: Riprap Dpax o= 7.5 in
Riprap Dsp = 6.0 in

Design selection will be field-fitted based on the slope of the constructed
channel.
If bedrock is ericountered during excavation, Design B will not require the
installation of riprap.
Minimum 20 ft. length of riprapped ditch as a transitional channel between the
two alternative designs.
See Chapter 26 for construction specifications.
The above two alternative ditch designs will be able to handle the design storm
at slopes from 0.5% to 10% while still being stable.

Revised 03/24/97

Riprap—lined or bedrock—linéd trapezoidal ditch (supercritical f;ow,fl;d%g

i
|




‘Black Mesa Haul Road
Ephemeral Channel Diversion

Time of Concenﬁration:

Elev. Difference = 6577 - 6365
Watercourse Length = 3500 ft.

Te = [11.9(W.L.)~3/(E.D.)]"~0.385

SCS Curve Number

Cover Type Hydrd Cond. Soil Type

S-G " Poor D
Weighted CN = Use 85
Drainage Basin Area

79.6 Acres 0.124 sqg. miles

]

85

212 ft.
0.663 mi.

0.205 hr.

Area (ac) CN*Area

79.6 6766

Revised 03/18/97




CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

BLACK MESA HAUL ROAD,EPHEMERAL CHANNEL DIV., 10-YR., 6-HR. STORM

by

Name: JGS

Company Name: PEABODY WESTERN COAL COMPANY
File Name: C:\SEDCAD3\BMRDDIV

Date: 03-13-1997




Civil Software Design —- SEDCAD+ Version 3.1

Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: PEABODY WESTERN COAL COMPANY

Filename: C:\SEDCAD3\BMRDDIV User: JGS .

Date: 03-13-1997 Time: 19:15:32

BLACK MESA HAUL ROAD,EPHEMERAL CHANNEL DIV., 10-~YR., 6-HR. STORM
1.60 inches, ‘ :

10 year- 6 hour, SCS Type II

Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

—-Hydrology-
' Base- Runoff
Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft)
79.60 85 F 0.124 0.000 0.000 - 0.0 3.43
Type: Null Label: BM HAUL RD. DIV.
111 Structure 79.60 3.43
79.60 3.43




TRAPEZOIDAL CHANNEL ANALYSIS
CRITICAL DEPTH COMPUTATION

March 13, 1997
BLACK MESA HAUL ROAD DIV.
10-YR., 6-HR. STORM

PROGRAM INPUT DATA:

DESCRIPTION : : VALUE
Flow Rate (cubic feet per second)....cceeeceeson ceeeenes 68.8
Manning's Roughness Coefficient (n-value).....eeeeeeee.. 0.0300
Channel Side Slope - Left Side (horizontal/vertical).... 3.00
Channel Side Slope - Right Side (horlzontal/vertlcal)... 3.00
Channel Bottom Width (feet)..oooovenanne tesssccesescsaas 3.0

PROGRAM RESULTS: :
DESCRIPTION ) : VALUE

Critical Depth (feet) .......... cececcsccconccans ceeseeee 1.58
Critical Slope (feet pPer FOOL)e.eeeesosesoseeeconossnens 0.0139
Flow Velocity (feet per second)......................... 5.62
Froude Number......cveceeeee. cececesaces B X T PP 1.000
Velocity Head (feet)...... teceecssancscanan tebececcesson 0.49
Energy Head (feet)....oevevececeens teeecscccccccnssnsnaas 2.07
Cross—Sectional Area of Flow (square feet)..eeeceeeeoia. 12.25
Top Width of Flow (feet).uieeeeeeeeennn tesicececssses e 12.49

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

U




BLACK MESA HAUL ROAD DIV.

INPUT VALUES:

Shape TRAPEZOIDAL
Discharge 68.82 cfs
Slope : 0.50 %
Sideslopes 3.00:1 (L) 3.00:1 (R)
Bottom Width 3.00 ft
Manning‘s n- 0.030
Material OTHER
Freeboard 1 ft
RESULTS:
Depth . 1.99 ft
- with Freeboard 2.99 ft
: Top Width - 14.96 ft
i with Freeboard 20.96 ft
: Velocity : 3.85 fps
Cross Sectional Area 17.89 sq ft
Hydraulic Radius 1.15 ft

Froude Number ' 0.62




SEDCAD+ CH
BLACK MESA H

T

&+ | DD

L gl ]

MATERIAL: OTHER

N . w/ Freeboard:
Dlschar?e = 68.82 cfs Depth_«d) = 1.99 (D = L2.99) £t
Bottom (b = 3.00 ft Top width (t)> = 14,96 (T = 280.96)> £t
Side_slopes (2> = 3.8:1C(L) 3.8:1(R> Velocit . = 3.85 ffs.

Bed Slope = 8.58 . Hudraulic Radius = 1.15 £
Manning’s n = 8.836 Froude number = a.62




~SEDCAD+ RIPRAP CHANNEL DES

IGN

BLACK MESA HAUL ROAD DIV.

INPUT VALUES:

Shape = TRAP
Discharge 6
Slope 1

Sideslopes (L and R) 3.0
Bottom Width
Freeboard 1 ft

RESULTS:

EZOIDAL

8.82 cfs

0.00 %

0:1 : 3.00:1
3.00 feet

Steep Slope Design - PADER Method

Depth
with Freeboard
Top Width 1
with Freeboard 1
Velocity ‘

Cross Sectional Area
Hydraulic Radius

Manning’s n
Froude . Number
Dmax

D50

D10

1.23 £t

2.23 ft

0.38 ft

6.38 ft

8.37 fps

8.22 sq ft

0.76 ft

0.047

1.66 ,
0.625 ft ( 7.50 in)
0.500 ft ( 6.00 in)
0.167 ft ( 2.00 in)




SEDCAD+ CHANNEL DES
BLACK MESA HaAUL ROAD

X
D

»
Discharge = 68.82 cfs Depth_(d
Bottom’ ) = 3.00 £t Top widt
Side_slopes (2Z) = 3.8:1C(L) 3.8:1C(R) Uelocity
Bed Slope = 18.00_ ¥ Hydrauli
Manning?’€ n = 8.0847? Froude n
Dmax = B8.63 £t ¢ 7.50
D@ = @.998 £t  6.00
D18 = B.17 £t ¢ 2.00




	1 V7 C6 AR
	1 V7 C6 AS
	1 V7 C6 AT
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