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introduction

Structure NZ-RA is a %tctally incised impoundment in the N-2 reclaimed area, designed and
censtructed in 1983 by Peabedy Ccal Company as 2 permanent sedimentation structure te
contrel runoff and sediment from the reclaimed mining areas of the Kayenta Mine., The

Tocation of Structure NZ-RA is shown on Plate 1, Site Plan.

This inspection report contains information specific to Structure N2-RA. Regional site
information is presented in the "General Report, Kayenta anc Black Mesa Mines, Navajo
County, Arizona for Peabody Coal Company," aleng with the methods and results of analyses

used for slope stability, hydrology and hydraulics.

lnspection

Structure M2-RA was inspectec on September 17, 1985 by engineers from Dames and Moore and
on November 21, 1985 by enagineers from Peabody Coal Company. The purpose of the
inspection was to assess the safety and general condition of the structure with respect te

United States Department of Interior, Gffice of Surface Mining (0SM) requiations,

These inspections were performed in accordance with applicable 30 CFR ‘780 and 816
regulations and inciuded a review of the M2-RA project files and field inspection of the
structure. The mest current f‘rformation contained in the Peabody Coal Company files
includes the 1985 survey, design and construction quality assurance data. The survey data
developed in 1985 was used in the analyses of the structure. Results of the field

inspection are inciuded in this report.

Site Descrintion

Land Use. Structure N2-RA has a 317,0-acre tributary drainage area and is located near

Reed Valley at the Kayenta Mine. The watershed is classified as 100% reciaimed.

Embankment. Structure NZ-RA is totally incised structure in a reclaimed area of the

Kayenta Mine.



Analvses

Stability. Structure N2-RA is a special category structure without an embankment., HNo

stability analyses were performed.

Hydrology. The hydrologic analysis was completed using the University of Kentucky's
hydrology and sedimentolegy computer program SEDIMOT 1l. Structure N2-RA is not in series
with any other structure with active storage over 20 acre-ft. Therefore the spillway was
snalyzed using the 50-year, G-hour storm. The storage capacity of Structure N2-RA was

anaiyzed using the 100-year, 24-hour storm.

The follewing parameters were used in the hvdrologic analysis:
1. vater Course Length, L . . . . . . . . . . ¢ . 4+ v v v . 1,03 mi
2. Elevation Difference, H . . . . . . « . . ¢« v v v v o « 257 ft

3. Time of Concentration in hours, Tc g 0 0o ooooooooo C.32 h

4, SCS Curve Number . . . . . . . ¢ v v v v 4 o v o v ... B1.0
5. Rainfall Depth, 10-year, 2%-hour storm . . . . . . . . . 2.1 in
" " 4 50-year, 6-hour storm . . . , . . . . . 2.2 in
t ", 100-year, 24-hour storm . . . . . . . . . 3.0 in
6. Drairage Area . . o & « « v « 4« &« e e o+ v e e s o . . 317.0 acres

Hydraulics. Presently, NZ-RA does not have an excavated spillway.

Storage Czpacity. The impoundment Stage-Capacity Curve is based on site specific surveys

conducted for Peabody Coal Company's August 1984 inspection, and 1985 resurveys, where

available, Additionally, the most recent topographic maps available were used in

developing Plate Z, Stage-Capacity Curve, KZ-RA,

The calculations for the sediment Tcad entering Structure N2-RA were mace utilizing the
Modified Universal Soil Loss Equation with the following parameters:
1. Soil Erodibility Factor, K . . . . . . . . . . . . . .. 0.42
2. Average STope . . . . . . v 4 4 4 e v e e e e e e e e . 11.B%
3, . Average Length of Slope . . . . . . . . . . . .. .. .69 ft

4, Erosion Control Factor, P . . . v & v ¢ ¢ v o« 4 ¢ o 1.0

The hydrologic analysis give the storage volume required to contain the 100-year, 24-hour

storm event with the remaining storage volume available for sediment storage. The



existing storage capacity of M2Z-RA is shown on Plate 2. Stage-Capacity Curve, N2-RA, and

the results of the sediment inflow analvsis are summarized in the following table.

HZ-RA STORAGE

Total Sterage Capacity (excluding permanent pool

below elevation 6539.0) . . . . .. ... ... .. ... .. 60.51 acre-ft
Total Storage Capacity . . . . . . . ¢ v v v v s v v v v\ .. 72.0 acre-ft
100-year, 24-hour Inflow . . ., . . .. . . ... ... ... 205.70 acre-ft
Available Sediment Storage Capacity . . . . . . . . . . . . . . 25081 acre-ft

Sediment Inflow, 10-year, 24%-hour Storm (M.U.S.L.E.} . . . . . 5.95 acre-ft
Sediment STorage . . . . . . . . . L e e e e e e e e e e 2.58 10-year, Z4-hour

Storms

lemedial Corcliance Plan

Geotechnics. The inspectiens of M2-RA ingiceste that there are no geotechnical problems at

this time,

Hydraulics; The storage capacity of Structure N2-RA is adequate to contain the 100-year,
24-hour storm; however, a trapezoidal spillway needs to conhstructed and the embankment
crest needs to be constructed to a minimum elevation of 6558.S5 to allow for adequate
freeboard. With tre spillway channel discharging into the downstream natural channel, no

outflow channel is required.

Spiliwey Channel. The spillway for NZ-RA will be a trapezoidal channel with the following

dimensions:

Channel depth . . . . . . . . . . ... ... ... ..... 2.0 ft
Channel width . . . . . . . . .. .. .. .......... 73.0ft
Channel length . . . . . . . . . . . ... ... ... .... 30.0ft
Side Siope (horizontal to vertical) . . . . .. ... .. .. 15 :1
Average Exit Slepe . . . . ., . . . ... ... e . 0 percent

The alignment of the spillway channel is shown on Plate 1. The channel profile is shown
on Plate 3 and the required dimensions ere shown on Plate 4. The spillway channel should

be protected against erosion using geotextile and gravel as shown on Plate 4.

SEDIMOT || program was utilized to evaluate inflow to the 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).



N2-RA HYDRAULICS TABLE

160-year 50-year
24-hour &-hour
Units Storm Storm
Initial Reservoir Fuil to Full to the
Volume Condition elevation spillway
6539.0 elevation
Inflow
Peak Flow cfs 286 219
Volume acre-Tt 34.70 19. 51
Storage
Peak Stage ft 6554.0 8557.2
5pillway Elevation ft ©556.5 =
Peak Storage acre-ft 0.5 S
Storage Capacity écre=rt 72.0 ==
Cutfiow '
Peak Flow cfs 0 105
Embankment Crest Elevation f* S £558.5
Peak Storage it - 6557.2
Freeboard ft =0 1.3
Spillway Channel
Flow Depth it -- 0.75
Critical Velocity fps oo 3.2
.- 0.035

Manning's "n"




APPENDIX A

PEABODY INSPECTION CHECK LIST



Sediment Impoundment Name: A/;Z—‘/?/4

Page: 4

INSPECTION CHECK LIST

ITEM YES|NOI REMARKS

1. CREST |

a. Any visual settlements?

X
b. Misalianment? ! 1%2

c. Cracking?

| .
2. UPSTREAM SLOPE /Gy /4 7] | |
I

a. Adequate grass cover?

b. Any erosion?

Are trees growing on slope? [

Longitudinal cracks?

Transverse cracks?

|
|
Adequate riprap protection? .

Any stone deterioration? N

Visual depressions or bulges?

X
Visual settlements? e
aAnimal burrows? ' X

putd bai =R St A Ea (U R ESRT o]

3. DOWNSTREAM SLOPE Y 7 .

a. Adequate grass cover? <

Any erosion?

Are trees growing on slope?

Longitudinal cracks?

Transverse cracks? [

Visual depressions or bulges’|

xXXxXx

Visual settlements?

Is the toe drain dry? ‘/\/.,4.‘

Are the relief wells flowing? ‘A A

.

Are boils present at the toe?!

Is seepage present? |

lan el et Fan fo Yo RT L T K RESH o N1 0]

X
X
X

Animal burrows? i
| f

4. ABUTMENT CONTACT. RIGHT [
}
|

. Any erosion? ‘

b. Visual differential movement?!

X
X i
c. Any cracks noted? ! X
d. Is seepage present? Pl

T

e. Type of Material?

5. ABUTMENT CONTACT. LEFT

. Any erosion?

i |
| -1
Visual differential movement?!
!

Any cracks noted?

Is seepage present?

olnlalote

Type of Material? b




Sediment Impoundment Name: ,4(52- /?/4

Page: 5

ITEM 'YES| NOJ REMARKS

I
|

6. SPILLWAY,/NORMAL
!

a. Location: ',/l///i l /]/fﬁ?e/

Left abutment?’

Right abutment?

Crest of Embankments?

Are side slopes sloughing?

Are side slopes eroding? |

Bottom of channel eroding?

i

\

i

b. Approach Channel: : |
|

{

Obstructed? ;

Erosion protection?

¢. Spillway Channel: :

Are side slopes eroding? g !

Are side slopes sloughing? j

Bottom of channel ercding? i
Obstructed? :

Ercsion protzcticn?

d. Outflow Channel:

Are side slopes ercding?

Are side slepes sleughing?

Bottom of channel eroding?

Obstructed? :

Erosion orotectian?

|
|
e. Weir: b

Condition?z

7. SPILLWAY/EMERGENCY

a. Location: 'Aﬂ4

Left abutment? |

Right abutment? )
Crest of Embankments? :

b. Approach Channel:

Are side slopes eroding?

Are side slopes sloughing? ol
Bottom of channel eroding? ' :

Obstructed? : o [

Erosion protection?

c. Spillway Channel: l

Are side slopes eroding?

Are s:de slopes sloughinag? .

Bottom of channel ercding?

Obstructed? ‘ Y

Erosion protection? ! i

d. Outflow Channel: L

Are side siopes eroding? ;

Are side slopes slougning?

Bottom of channel ercaing?

Obstructed?

Erosion protection?

e. Weir:

Condition? gy




8. GENERAL COMMENTS

Sediment Impoundment Name:
Page:

NZ- KA

6




APPENDIX B

DAMES AND MOORE INSPECTION CHECK LIST



w—

ABODY COAL COMPANY

Arizona Division

- GENERAL DATA SHEET AND
VISUAL INSPECTION CHECKLIST

N2 -KA

Name ol Sediment Impoundment:

Name of Inspectors: Date
Geotechaical [x] Fivemnr b 7ks
Hydrology [

Hydraglie [ ]

No Yos
Remedial Geotechnical Action Required >3] [
Remedial Hydrological Action Regaired 1 [

Dames & Moore
10139-011-22




Sediment Impoundment Name:

M7 -

a3

Page: 4

INSPECTICN CHECK LIST

ITEM

IYES

NO

REMARKS

L

CREST

a. Any visual settlements?

b. Misalignment?

c. Cracking? [

~ = [

. UPSTREAM SLOPE

a. Adegquate grass cover?

abod Ao-So 'jfo Lo 8

b. Any erosion?

SEN

™mMiyeor — !'l“(

c. Are trees growing on slope?

d. Longitudinal cracks?

e, Transverse cracks?

£. Adequate riprap protection?

P I o

g, Any stone deterioration?

h. vVisuval depressions or tulges?

B

i. Visual settlements?

b=

., Animal burrows?

DOWNSTREAM SLOPE

Adeguate grass cover?

a.

o. Any erosion?

c. Are trees growing on slope?

d. Longitudinal cracks?

e. Transverse cCracks?

35

Visual depressions or bulges?

g, Visual settlements?

h. i5 tne toe drain dry?

. Are the relief welils flcwing?i

[

. Are boils present at the toe?!(

Is seepage present? |

. Animal burrows? i

_.‘F-‘

4.

ABUTMENT CONTACT. RIGHT

a. Any erosion?

gl - E'”']

b. Visual differential movement? |

c. Any cracks noted? '

d. Is seepage present?

I, [ [

e. Type of Material?

Al wdb{'c

ABUTMENT CONTACT. LEFT

a. Any erosion?

.l
Mungl - flll(

b. Visval differential movement?

c. Any cracks noted?

d. Is seepage present?

~we

| SRY SV n.!LH

e. Type of Material? [



Sediment Impoundment Name: ool - B

Page: 5

ITEM

'YES

NO!

REMARKS

6. SPILLWAY/NORMAL

a. Location:

MNe erﬂ. !..-.’,,““J,,.,.‘J- appgarcc
& by JﬁldéJ 'ﬂ!-otq:- 11*"¢

5’:#‘%! rpde ‘!"a»uer. 1,,,,,»1’- M“J

|

Left abutment?

AN r::,f‘l["fg{" a":serurnf. ’_‘Vrc'-ﬂ;mc‘ 4"9

Right abutment?

l,.‘,[;fhp—p}-p,,_ J-yi ;'}au-rtrd;*«&h'.

Crest of Embankments?

Tap oA [0P D above  wel.

bh. Approach Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottom of channel eroding?

Obstructed?

Erosion protection?

c. Spillway Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottcm of channel eroding?

Cbstructed?

Ercsion protection?

Qutflow Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottom of channel eroding?

Obstructed?

Erosion protection?

e, weir:

Condition?

7. SPILLWAY/EMERGENCY

a. Location:

NA

Left abutment?

Right abutment?

Crest of Embankments?

b. approach Channel:

Are side slopes ercding?

Are side slopes sloughing?

Bottcm of channel ercding?

Obstructed?

———t-

Erosion protection?

c. Spillway Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottom of channel eroding?

Obstructed?

Erosion protection?

Qutflow Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottcm of channel eroding?

Obstructed?

Erosion protection?

e. Weir:

Condition?




Sediment Impoundment Name: N - 7x

Page: 6
ITEM YES NO REMARRS
8. IMPOUNDMENT
a. Sinkholes? NA- (Elev.) feet
b, Water present? v.. (Elev.) ~ £5177 faat
c. Siltatiecn? Yog woler obegy vy ame -

d. Watershed matches soil map?

9. GENERAL COMMENTS .
'fful‘ﬁlm_fgw‘i nLn_ Eoge- e 7 g cmeta 43
’

a.—..f.q" Lol ™Dy Lannad Gt Fxe
7
< ‘:Jfﬂ#ﬂ_a-ujk.&‘l'mﬁ'_:ﬂsiicj and nmt‘*’;ﬁ—f

Lo —-Ji:arlidﬂ JeS"' ft'.ldi& au‘b_‘ff A‘M cn--Jt("—-——Lb—r

I




APPENDIX C

Hydrology and Hydrauiic Calculations
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