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Introduction

Structure N2-RB is a totally incised impoundment in the N-2 reclaimed area, designed and
constructed in 1983 by Peabody Coal Company as a permanent sedimentation structure to
control runoff and sediment from the reclaimed mining areas of the Kayenta HMine. The

location of Structure N2-RB is shown on Plate 1, Site Plan.

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

used for slope stability, hydrology and hydraulics.

Inspection

Structure N2-RB was inspected on September 17; 1985 by engineers from Dames and Moore and
on November 22, 1985 by engineers from Peabody Coal Company. The purpose of the
inspection was to assess the safety and general condition of the structure with respect to

United States Department of Interior, Office of Surface Mining (0SM) regulations.

These inspections were performed in accordance with applicable 30 CFR 780 and 816
regulations and included a review of the N2-RB project files and field inspection of the
structure. The most current information contained in the Peabody Coal Company files
incTudes 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 included in this report.

Site Descrintion

Land Use, Structure NZ-RB has a 349.8-acre tributary drainage area and is located near

Coal Mine Wash at the Kayenta Mine. The watershed is classified as 100% reclaimed.

Embankment. Structure N2-RB is totally incised structure in a reclaimed area of the

Kayenta Mine.



Analyses

Stability. Structure N2-RB is a special category structure without an embankment. Ho

stability analyses were performed.

Hydrology. The hydrologic analysis was completed using the University of Kentucky's
hydrology and sedimentology computer program SEDIMOT I1, Structure NZ-RB is not in series
with any other structure with active storage over 20 acre-ft. Therefore the spillway was
analyzed using the 50-year, 6-hour storm. The storage capacity of Structure N2-RB was

analyzed using the 100-year, 24-hour storm,

The following parameters were used in the hydrolegic analysis:

1. Water Course length, L . . . . . . . ¢ . .« ¢ v 0o v o . & 0.886 mi

2. Elevation Difference, H ., . . . . ¢+ ¢+ v v o v v . o . 175 ft

3. Time of Concentration in hour, Tc e s e s e e e e s - . 0.309Nh

., SCS Curve MNumber . . . . . . . . . . . oo o . 0. ... 81.0

5. Rainfall depth, 10-year, 2&-hour storm . . . . . . . . . 2.1 in
" " , 50-year, 6-hour storm . . . .. . . .. 2.2 in

" ", 100-year, 24-hour storm . . . . . . . . . 3.0 1in

6. Drainage Area . . . ¢ & & v &« ¢ 4 ¢« « « « v« & 4 « o« « « o 359.8 acres
Hydraulics. Presently, N2-RB does not have an excavated spillway

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

conducted for Peabody Coal Company's August 198% inspection, and 1965 resurveys, where
available. Additionally, the most topographic maps available were used in developing

Plate 2, Stage-Capacity Curve, N2-RB,

The calculations for the sediment load entering Structure N2-RB were made utilizing the
Modified Universal Seil Loss Equation with the following parameters:
1. Soil Erodibility Factor, K . . . . . .+ + + v « « « « . . 0.%2
2. . Average Stope . . . v 4 4 v L s e e e e e e e e e e e 14.3%
3. Average Length of Slope . . . . . . . . . . .« . .. . 661 ft

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



The hydrolegic analysis give the storage volume required to contain the 160-~year, Z4-hour
storm event with the remaining storage volume available for sediment storage. The
existing storage capacity of N2-RB is shown on Plate 2. Stage-Capacity Curve, N2-RB, and

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

NZ-RB STORAGE
Total Storage Capacity . . . . . . . v v v v o v « v v v . . T74.2 acre-ft
100-year, Z4-hour Inflow . . . . . . . . . . . .. .+ ... 38.3 acre-ft
Available Sediment Storage Capacity . . . . . ., .. .. .. 35.9 acre-ft
Sediment Inflow, 10-year, 24-hour Storm (MUSLE) . . . . . . . 13.31 acre-ft
Sediment Storage . . . . . . . .t v h e e e e e e e e e 2.70 10-year, 24-hour

Storms

Remedial Compiiance Plan

Geotechnics. The inspections of N2-RB indicate that there are no geotechnical problems at

this time.

Hydraulies. The storage capacity of Structure N2-RB is adequate to contain the 100-year,
25-hour storm; however, a trapezoidal spillway needs to be constructed asnd the embankment
crest needs to be constructed to a minimum elevation of 6666.5 to allow for adequate

freeboard. With the spillway channel discharging into the downstream natural channel, no

outflow channel is required.

Spillway Channel. The spillway for N2-RB will be a trapezoidal channel with the fallowing

dimensions:

Channel depth . . . . . . ¢ ¢« . ¢ o . e e e e e e e e e e 2.0 ft
Chanmnel width . . . . . . . . .. ... ... ........ 750 ft
Charnel length . . . . . . . . . . « . v v v v v v « s « « . 30.0ft
Side Slope (horizontal to vertical) . . . . . . . . . .. .. 15 :1

Average Exit Slope . . . . . . . . h .t e v e e e e e e e e 0 percent

The alignment of the spillway channel is shown on Plate 1. The channel prefile is shown
on Plate 3 and the required dimensions are shown on Plate 4. The spiliway channel should

be protected against erosion using geotextile and gravel as shown on Plate &,

SEDIMOT 1| 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).
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N2-RE HYDRAULICS TABLE

100-year 50-year
24-hour 6-hour
Units Storm Storm
Initial Reservoir Empty Full to the
Volume Condition spiliway
elevation
Inflow
Peak Flow cfs 320 245
Valume acre-ft iB.29 21.42
Storage
Peak Stage ft 6657.0 6665.4
Spillway Elevation ft 6664.5 ==
Peak Storage acre-ft 38.29 --
Storage Capacity acre-ft 4,22 o
Outflow
Peak Flow cfs 0 158
Embankment Crest Elevation it -- 6666.5
Peak Storage ft - 6665.4
Freeboard ft - 1.06
Spillway Channel
Flow Depth ft == 0.94
Critical Velocity fps =0 3.6
-- 0.035

Manning's "'n"



APPENDIX A

PEABODY INSPECTION CHECK LIST



Sediment Impoundment Name: /]/g? - K[f
4

INSPECTION CHECK

Page:

LIST

ITEM 'YES|NO|

REMARKS

. CREST !
|

a.

Any visual settlements? i

b.

Misalignment? [

C.

XXX

Cracking?

. UPSTREAM SLOPE 22X

d.

Any erosion?

Adequate grass cover? ?)(
|

Are trees growing on slope?

Lengitudinal cracks?

Transverse cracks?

Adequate riprap protection? A4
Any stone deterioration? N

NN

J

XX | PP

Visual depressions or bulges?!
Visual settlements? :

|- TR | a0 | QO[O

Animal burrcws?

. DOWNSTREAM SLOPE o2 2% i

. Adequate grass cover?

. Anv erpsion?

/%Eejf fsSeec//rlrj when sleallier a//m;,'Zf

Are trees growing on slope? |

"

Longitudinal cracks?

Transverse cracks?

DX PP

Visual depressions or bulges?.

Visual settlements?

Is the toe drain dry?

1N

NA.
Are the relief wells flowing? ALA.

Are boils present at the toe?

Is seepage present?

E——r‘:ru.rt.':‘i‘LQ MOl {ole

<P

Animal burrcws?

. ABUTMENT CONTACT. RIGHT

Any erosion? J

Visual differential movement?:
Any cracks noted?

P<Ixpd<

Is seepage present?

R

ISl

Type of Material?

. ABUTMENT CONTACT. LEFT

. Any erosion?

swf(awéfgﬂﬁ

Visual differential movement?

. Any cracks noted?

S

Is seepage present?

oo |o|w

Type of Material?

sM




Sediment Impoundment Name: A/ 2- K753
Page: 5

ITEHM YES|NO! REMARKS

6. SPILLWAY/NORMAL ’

Left abutment?

a. Location: 44 ' /V27ﬂ9
;

Right abutment?

Crest of Embankments?

b. Approach Channel: I o

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?

Bottom of channel eroding? Ik

Obstructed? ;

Erosion protection? :

d. Cutflow Channel:

Are side slopes eroding?

Are side slopes sloughing? !

Bottom of channel eroding? :

Erosion protection? ;

e. Weir:

Condition?

|
I
l .
Obstructed? RS
|
[
i
I

7. SPILLWAY/EMERGENCY i

Iy |
a. Location: yV;fi i

Left abutment?

Right abutment? i

Crest of Embankments? i

b. Approach Channel:

Are side slopes sloughing?

Bottom of channel eroding?

|
+
Are side slopes eroding? |
i
f
1
4

Obstructed?

Erosion protection?

c. Spillway Channel:

Are side slopes eroding?

Are side slopes slougning?

Bottom of channel eroding? : )

Obstructed?

Erosion protection? ‘ [

d. Outflow Channel: T

Are side slopes eroding? |

Are side slopes sloughing?

Bottom of channel eroding?

Obstructed?

Erosion protection?

e. Weir:

i
|
Condition? : i




Sediment Impoundment Name: __/Di;?7ﬁ2?

Page: 6

8. GEIIWL COMMENTS
LY 2?2




APPENDIX B

DAMES AND MOORE INSPECTION CHECK LIST



FEAB

ODY COAL COMPARY

Arizona Division

- GENERAL DATA SHEET AND
VISUAL INSPECTION CHECKLIST

N1-KE

Name of Sediment Impoundment;

Nams of Inspectors: Dats
faotechnical [ X ] Fwemar { 17480
Hydrology [

Hydraalic

No Yos
Remedisl Geotecbnical Action Required XJ] [
Remadial Hydrological Action Required 1 d

Dames & Moore
10139-011-22



Sediment Impoundment Name: A

Page: 4

INSPECTION CHECK LIST

ITEM

{YES| NO!

BEMARKS

1.

CREST

a. Any visual settlements?

|

»

D, Misalignment?

X

c. Crackina?

2.

UPSTREAM SLOPE

Adequate grass cover?

aboyt S -40 %o

oS -

*

Any erosion?

s

f-”,r

Y el

Are trees qrowing on slope?

Longitudinal cracks?

Transverse cracks?

Adequate riprap protection?

.

Any stone deterioration?

Visual depressions or bulges?

Jngnme—v FACAwA L'C" A h-sﬁfﬂ_ln_ -ée
1 T

Visual settlements?

%‘-:""'.TIQ hi® 00w

Animal burrows?

DOWNSTREAM SLOPE

a. Adequate grass cover?

cheut 42-5°Z

e LT

Anvy erosion?

YA

[ LT ol rr/IS

Are trees growing on slope?

[sAls] fen

Lonaitudinal cracks?

Transverse cCracks?

Visual depressions or bulges?

Visual settlements?

Is the tce drain dry?

OMA.

.'5!,-”“41“ * (K7, (qli/j, 11~‘d férgJ

Are the reiief wells flowing?

L _An.

[
vl Jﬁvwﬂr' (ol feul, Ao e e 7l

Are boils present at the tce?

L NiA.

J o r
PRy (LA Piera N 2
T ,

Is seepage present?

]
[ ¥t

[ Py SRR e Ve R e 111 ]

. Animal ourrows?

n;"ﬁ‘m o g p’f-' c’rx‘{'
, 7
woter ar 40I: :.'(-‘J'{'/‘JL-!
Ll n

é
:
5

a. Any erosion?

3
I

f'l”t

i

b. Visual differential movement?

c. Any cracks noted?

!
i
i

bR LS

d. Is seepage present?

e. Type of Material?

Mind woali l(

» ABUTMENT CONTACT. LEFT

a. Any erosion?

Mo - r,!lf . rigetp s d'.}rt, ‘q"'fd" o=
T

b. Visual differential movement?

s,

I

EY.JTd
4

c. Any cracks noted?

. d. Is seepage present?

LR

e. Type of Material?

My o) M




Sediment Impoundment Name:

M2

U4

¢

Page: 35

ITEN

YES | NO! REMARKS

6. SPILLWAY/NORMAL

a. Location:

x r.fewmlermef fﬁ -—Fowqdr—;!\'/— aApped -
*. 5C k:j ch_a..,'li‘ J,me’- dI.‘J

Left abutmenc?

I Hf:f/'l""?’{'—ﬂ—\. :L. };Ané]_lat_l 1::-[!

Right abutment?

Crest of Embankments?

b. Approach Channel:

Are side slopes eroding?

=

Are side slopes sloughing?

Bottom of channel eroding?

Cbstnucted?

Erosion protection?

c. Spillway

Are side slopes eroding?

Are side slopes sloughing?

Bottom of channel ercding?

Obstructed?

Erosion protection?

d. Qutflow Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottcem of channel eroding?

Obstructed?

Erosion protection?

e. Weir:

Condition?

7. SPILLWAY/EMERGENCY

a. Location:

Left abutment?

Right abutment?

Crest of Embankments?

b. Apprcach Channel:

Are side slopes eroding? i

Are side slopes sloughing?

Bottom of channel eroding?

Obstructed?

Erosion protection?

¢. Spillway Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottom of channel eroding?

Obstructed?

Erosion protection?

d. Outflow Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottom of channel eroding?

Obstructed?

Erosion protection?

e. Weir:

Condition?




Sediment Impoundment MName: Fo= 4

Page: 6
ITEM YES NO REMARKS
8. IMPOUNDMENT
a. Sinkholes? N A (Elev.) feet
£ b, Water present? N.A . (Elev.) feet
c. Siltation? ~ 6" ot dpdmenl

d. Watersned matches soil map?

9. GENERAL COMMENTS
/?,,/,,,_,‘J Qe a Sf-wm;j P2 e ags-éwrr
? = 2 & 7a gt e A ":',rr-#.\’: '/_

EIE i‘ s é z: ) 4\,-1’ [ i oy g2l Lo 31D e — fr//s.
£ ridel b = '*m&&ﬂ'ﬂif’— ﬂé—t—”" &' JM

7

- v
O ¢0“'0.ﬂl:,1 PPNy anlll 1‘7 2O g e fa ey ‘fc Ar:-SS—é-fpf_ = Z’A{/
y = 7 v =

- 7 Y
fd"ﬂ-?&ﬂ'&d-v N . 0. .4 P24




APPENDIX C

Hydrology and Hydraulic Calculations
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r""\

#—— VARIABLE ~SLOPE : - :
i ———DEPENDING:ON — ~—!-——— R

——MATERIALS— '

~ 75 MIN.—/——~

40 Q760

i 3" MIN. - IH[Q!SNESS !

LGEOTEXTILE*h*‘* - WELL GRADED GRAVEL -
L =y MAXIMUM  SIZE

- )

—Dgp=2

L L L T 1}

LENGTH_,.- 30' ""—_

FLOWLINE ELE"V

10 X 10 TO THE INCH«
KEUINFEL & ESSER €O wane wus 4

= 666450

= 5 C . * |

7 — 2 = !
i = Al

s

- o |
A, R o |
+
i
i

(r“\

" 'N2-RB
ISPLLLWAYJND

OUTFLOW CHANNEL

Ress—rSEc*ﬂeN\"—




SEE N2-RA DESIGN REPORT FOR
N2-RB AND N2-RC DESIGN REPORTS



