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INTRODUCT ION

Sedimentation Structure J3-D is an earthen embankment, designed and
constructed in 1980 by Peabody Coal Company as a temporary sedimentation
gtructure to control runoff and sediment from the disturbed mining areas of

the Black Mesa Mine. The location of Structure J3-D is shown on Plate 1,

Site Plan.

This inspection report contains information specific to Structure
J3-D. Regional site information is presented in the "“General Report,
Kayenta and Black Mesa Mines, Navajo County, Arizona for Peabody Coal

Company,” along with the methods and results of analyses used for slope

stability, hydrology and hydraulics,

INSPECTION

Structure J3-D was 1inspected on September 4, 1985 by an inter-
disciplinary team of engineers from Dames & Moore. 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) regulatioms,

Dames & Moore's iInspection was performed in accordance with
applicable 30 CFR 780 and 816 regulations and included a review of the J3-D
project files and a field inspection of the structure, The most current
information contained in the Peabody Coal Company filles includes the 1984

and current survey data and inspections performed in 1984 and 1985 by

Peabody Coal Company. The survey data developed in August 1984 was used in



the analyses of the structure. Results of the field inspection are included

in this report as Appendix A.

SITE DESCRIPTION

LAND USE

Structure J3-D has a 236.2-acre tributary drainage area and is
located near Moenkopl Wash at the Black Mesa Mine. The watershed 1is
classified as 32.4% Sagebrush/grass, 25.3% reclaimed, 24.9% Pinion/Juniper,

and 17.4% disturbed.

EMBANKMENT

Structure J3-D 1s a homogeneous earthen embankment classified as a
cross-valley embankment. Physical characteristlics of the embankment are

listed in the following table:

Structure J3-D

Embankment . « « « « » Residual Shale Soils
Foundation . . . . . . Sandstone

Right Abutment . . . . Residual Shale Soils
Left Abutment . . . . Residual Shale Soils
Height « . . . . + . . 11.6 ft

Crest Width . . . . . 15 ft

Upstream Slope » . . . 1.8 H : 1V
Downstream Slope . . . N/A#*

A cross—-section of the embankment is shown on Plate 2, Existing Maximum

Cross Section J3-D, A-A',

*Sediment removed from the structure has been placed against the downstream
slope of the embankment and acts as a buttress fill against the dam.



ANALYSES

STABILITY

Structure J3-D is a category B-5 embanlment. A standard category
B-5 embankment has static and seismic factors of safety equal to or greater
than 1.5 and 1.2, respectively, under the following conditions:

l. Maximum height = 20 ft

2. Maximum upstream slope = 2,0 H : 1 V

3. Maximum downstream slope = 2.5 H : 1V

4. Normal pool with steady seepage saturation conditions
The J3-D embankment i3 lower in height; however, the upstream slope is
steeper than the category standard; therefore, the embankment has factors of
safety less than the design minimum. The downstream slope 1s buttressed
with material excavated from the impoundment. Although a stability analysis
was not performed for this specific condition the fill acts as an added

resigsting force and, therefore, the downstream slope is considered stable.

HYDROLOGY

The hydrologic analysls was completed using the U.S. Army Corps of
Engineers generalized computer program HEC-1, Flood Hydrograph Package.
Structure J3-D 1is located downstream from Structure J3-B. The two
structures have a c¢ombined storage capacity that 1is greater than 20
acre-feet. Therefore, the spillway for J3-D was analyzed using the

100-year, 6-hour storm. The storage capaclty of Structure J3-D was analyzed

using the 10-year, 24-hour storm.



The followlng parameters were

1. Water Course length, L .
2. Elevation Difference, H
3. Time of Concentratiom, T
4, lag time, 0.6T . . . .C
5. SCS Curve Numbér , . . .
6. Rainfall Depth . . . . .
7. Drainage Area . . . .
HYDRAULICS

10-year, 100-year,
24-hour Storm 6-hour Storm
1.36 1.36
167 167
0.516 0.516
0.311 0.311
82 B2
2.1 2.4
236.2 318.0

used in the hydrologic analysis:

mi
ft

in.
acres

The HEC-1 program was used to evaluate inflow to the sedimentation

structure, outflow from the structure and the resulting water surface eleva-

tions.

The Initial conditions and results of the analysis are summarized in

the following table.



J3-D HYDRAULICS

10-year 100-year
24-hour 6-hour
Units Storm Storm
Initial Reservoir Volume
Condition Empty Full to the
spillway
elevation
Inflow
Peak Flow . . . . . cfs 151 385
Volume . . . . . . . acre-ft 13.44% 24.38
Storage
Peak Stage . ., . . . ft 6466.42 6471.62
Spilllway Elevation c ft 6469.08 —
Peak Storage . . . . acre~ft 13.44 ==
Storage Capacity . . acre-ft 19.8 o
Outflow
Peak Flow . . . cfs c 288
Embankment Crest
Elevation . . . . ft — 6473.10
Peak Stage . . . . . ft = 6471,62
Freeboard . . 0 ft == 1.48
Spillway Channel
Flow Depth . . . . g ft == 2.54
Critical Velocity. . fps == 6.2
Manning's "n" . . . —_ 0.040
Outflow Channel
Slope o o+ &+ + o & . % == 33
Normal Velocity. . o fps == 14.8
Normal Depth . . . ft = 0.61
== 0.040

Manning's "n" . .

#Inflow volume for tributary drainage are between Structures

J3-D and J3-B.



Spillway Channel

The existing splllway for J3-D has a trapezoidal channel with the

following dimensions:

Channel depth . & . o ¢ ¢ o s o 5 & s 4 ft
Channel width + & « « & o & o & = » « « 27 ft

Channel length . « + & « « « « = « « +» 15 ft
Side slopes (horizontal to vertical). . 2:1

Average exit slope . « & ¢ & = & & » o 3 percent

Half the channel has rock providing some erosion protection within the
channel, however the protection 1is inadequate based on the calculated

velocities in the channel.

Outflow Channel

The existing outflow channel for J3-D has a trapezoidal channel

with the following dimensions:

Channel width . . +« « & « & » =« = + « « 27 ft
Channel length . . + & &« & &+ « » « = « 90 ft
Side slopes (horizontal to vertical). . 2:1

Average exit slope . . + + » « « « » » 20 percent

Rock provides some erosion protection within the channel, however the

protection is inadequate based on the calculated velocities in the channel.



STORAGE CAPACITY

The impoundment volume-elevation curve 1s based on site specific
surveys conducted for Peabody Coal Company's August 1984 inspection, and
1985 resurveys, where available. Additionally, the most current topographic

maps avallable were used 1in developing Plate 3, Volume-Elevation Curve,

J3-D.

The calculations for the sediment load entering Structure J3-D were

made utilizing the Universal Soill Loss Equation with the following para-

meters:

1. Rainfall Factor, R ¢« . &« =« v« « &+ &« » «» . 40

2, Soil Erodibility Factor, K. . . . . « - 0.258

3. Slope Factor, LS &« + 4 & ¢ & « o s « » » 2.22

4., Cover Factor, C .+ + ¢« o« = o « o o & « o« 0,289

5. Erosion Control Factor, P . . . . . . . 1Ll.O

The hydrologic analysis gives the storage volume required to
contain the l0=-year, 24-hour storm, and thé remaining storage volume avail-

able for storing sediment. The existing satorage capacity of J3-D and the

results of the sediment inflow analysis are summarized in the following

table.

J3-D STORAGE

Total Storage Capacity . . . . . . . . 19.8 acre-ft
10-year, 24-hour Storm Inflow . . . . . 13.44 acre-ft
Availlable Sediment Storage Capacity . . 6.36 acre-ft
Sediment Inflow Rate . . + +. & - & . . 0,687 acre-ft/yr
Sediment Storage Life . . . . . . . . . 9 yrs



REMEDIAL COMPLIANCE PLAN

GEQTECHNICS

The inspection of Structure J3-D indicated that the only
geotechnical problem 1is rill and gully erosion on the upstream slope.
Correction of erosion is considered a periodic malntenance task and does not
require remedial actiom. The upstream slope should be flattened to 2.0

horizontal to 1 vertical to meet stability requirements.

HYDRAULICS

The storage capacity and spillway capacity of Structure J3-D are
adequate; however, the spillway does not have an adequate outflow channel or
adequate erosion protection. A trapezoidal outflow channel and a stilling
basin should be constructed along the aligoment B-B' shown in Plate 1. The
channel and stilling basin profile is shown in Plate 4 and the required
dimensions are shown in Plate 5 and Plate 6. The spillway, outflow channel

and stilling basin should be protected against erosion using geotextile and

riprap as shown in Plate 5.



The following plates and appendix are attached and complete

inspection report.

Plate 1
Plate 2
Plate 3
Plate 4
Plate 5
Plate 6
Appendix A

Appendix B

Site Plan J3-D

Existing Maximum Cross Section J3-D, A-A'
Volume-Elevation Curve J3-D

Channel Profile J3-D, B-B'

Spillway and Outflow Channel Cross Section J3-D
Spillway Stilling Basin Plan J3-D

Inspection Check List

Hydrology and Hydraulic Calculations

this
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APPENDIX A

INSPECTION CHECK LIST



Sediment Impoundment Name: _J3-~D

Page: 4

INSPECTION CHECK LIST

ITEM

NO

1.

CREST

a. Any visual settlements?

b. Misalignment?

c. Cracking?

UPSTREAM SLOPE

. Adequate grass cover?

. Any erosion?

dainay /lalls

. Are trees growing on slope?

. Longitudinal cracks?

XXX

. Transverse cracks?

. Any stone deterioration?

N B

. Visual depressions or bulges?

i. Visual settlements?

a
b
c
d
e
f. Adequate riprap protection?
g
h
i
b

. Animal burrows?

XXX

DOWNSTREAM SLOPE

a. Adequate grass cover?

N A
Maleral b ‘Poué ?‘aui

b. Any erosion?

B 3

c. Are trees growing on slope?

'
"\‘Jw‘.]“‘{’\\“' ':._rY CoDAT

d. Longitudinal cracks?

e. Transverse cracks?

f. Visual depressions or bulges?

. Visual settlements?

. Is the toe drain dry?

Are the relief wells flowing?

. 15 seepage present?

g
h
1.
i. Are boils present at the toe?
k
l. Animal burrows?

a. Any erosion?

X

b. Visual differential movement?

c. Any cracks noted?

d. Is seepage present?

e. Type of Material?

e DA Sl ey A

5, ABUTMENT CONTACT. LEFT

a. Any erosion?

b. Visual differential movement?

¢. Any cracks noted?

d. Is seepage present?

e. Type of Material?

\ﬂvnudq A




Sediment Impoundment Name: 23-D

Page: 5

ITEM

REMARKS

6. SPILLWAY/NORMAL

a.

Location:

Left abutment?

Right abutment?

- Crest of Embankments?

. Approach Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottom of channel eroding?

=
B =

Obstructed?

Erosion protection?

. Spillway Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottom of channel eroding?

Obstructed?

Erosion protectlion?

‘A Qock

. Outflow el:

XX

Are side slopes eroding?

Are side slopes sloughing?

Bottom of channel eroding?

Obstructed?

Erosion protection?

Welr:

Condition?

7. SPILIMAY/EMERGENCY

Location:

Left abutment?

Right abutment?

Crest of Embankments?

Approach Channel:

Are side slopes eroding?

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?

Outflow Channel:

Are side slopes eroding?

Are side slopes sloughing?

Bottom of channel eroding?

Obstructed?

Erosion protection?

. Weir:

Condition?




Sediment Impoundment Name: BEESA

Page: 6
ITEM YES (NO REMARKS
8. IMPOUNDMENT
a. Sinkholes? X |(Elev.) feet
b. Water present? >, {(Elev.) feet
c. Siltation? d P E R I A
d. Watershed matches soil map? {

9, GENERAL COMMENTS
Jurrﬂpucc gm}» icer[aaq,& ( iu% Loy jus P];& € Ler
[oale &g chauuu_(\r Ao..a..q}\'({u{']m—\ X oujtr[cu (_L&u.uwe[l

Q
6ﬁmcj<+hkﬁ Ou_(‘:_m;‘J‘.Ot'u\'-\] A5, °-Pr '_~.Il".. o

Cdu.OF1 Coyer - ZO ’/c)
C\V‘[)MJ Cover - C?O O/J



APPENDIX B

HYDROLOGY AND HYDRAULIC CALCULATIONS



FILE &Ricidv —ct . _5.
SUBJECT Sculimer

Fued A“rd'ra#cc ~/

I3-0

SHEET ——_OF —

T]EE SF C:pu.'.-r.L,Tl'A‘i' s

y q e — /
EI-&U- DlF’Fﬁ-l‘e.g;_c, = b 35. _"G"" "E) — 167

= R B
o9 W tor caurse. Le.mi‘}'{'\ _-—, pl& (400 = T2z = .36 ma
- w~ S, 185 -
e Te = 9 {(1,36)° 1 - 0.5/¢
1677 J
woow Ln’c} =IGT¢: ;3’0 Al—
- -
o« o
o o .
SCS "UELE MUREBEE
z
S L
g Drhth’Q"— :d\)'e-r Hrphaaloﬂ-"c So|l I‘(“‘e'f‘ﬂ""ﬁ.fl
¥ o @ Areg Ac’ Type cecldep  Type Sutve Nuprget
54.7 (259 Redarm  Poar D @7(.253)
4.2 (1md2: Distoried 1> J4(.174)
7.8 (324%) S-6- AUl c 73(324)
588 lz4cii P-T folretp o 98 (242
23¢,2 Sl. 4
CN= B2
Drﬁmﬂag ez f* Tz /.
c26.2 AL T 0262 na. Miles
w
-
o«
[a]
= 2
o]
w 2
v >
w o
> I O
- Jd

8451 (1-72) PRINTED INUS A

Dames & Moore



TO EO
TO EO

DATE
DATE

REVISIONS

BY
8

"

"‘ 5 .
FILE Feeesdy ob. =

SUBJECT Scollntu‘{' TurE.gw

SHEET ___OF

IT3-D
UNWVER:A_  Soi LosS FourtioN
Boanrall Fector

K=40

Seil Eroo‘;h.h\l\, Factor

Soil 7‘1,4 = y B57) (.42)
¢ 577D (.z:}
T4 (18)

K= 258

SLope fﬂ:.- oV

DATE

Levats (FT7: ABLeu (P Slope (Pl LS
500 53 !/ 29
loco D 4 L 20
l 400 40 2.9 20
I 200 == e | q_!__?__é___
= ,?_.24
A ngar Fﬁ c LT .
A['t’ﬁ {‘AC_\ C_auo_t I"Iﬁﬁ. aj&@"’r— (—jd.l-.-w\— ‘“ﬂ,\ wf—lh’-'l i‘\i‘CCv{c'
2—5.30/0 e dﬂ.l—.cd —_ _— ’ 2-5-3 C- 15 ‘_l
17.4% Dooreeed - 74 (e
1:r‘;b,', S-CJ’ "Y"._:r :-: 'f---':'; all,z
ad0 2%, PV 42 2 249 (04
L7289

Sedprat Tab 24l

VY
CHECKED BY
COPY TO EO

9451 (3-72) PRINTED INU S A

A= 4o (2s8) (2223 289) (o) = € .52 Towlacre
(az;.aﬁ(.g)z 0.087 A-F/[Yesr

e

"
662 5=

n:.

,"\yi-ﬂf'

Dames & Moore



TO EO
TOEO

DATE
DATE

REVYISIONS

BY
BY

DATE

Y
CHECKED BY
COPY TO EO

945 1 13-72) PRINTED INU S A

FILE

SUBJECT fe Tt T i=[f el oee
SHEET —__OF .
RBod T3I-2 Flews uto Pomd T23-D
Waterccurse Lewogth Retweew fords = 1440 = 0,277 4,
Eteu, D;FF.:: ST,/ 2= 46D == "}:.-"
— 4L s /
Stepe = FTpan = 3%,
LB
- 3 p ‘- -\'!--.__;--
Te T L8 .22y 0y = L - P ROy
- 2 J P T
jadas . . = _ B
Ve lge ¥ v = ——_E'__zt-’:-s'; - 2.2 FPS Ee—ﬁs:un-hlt For 7. <i:p-

Dames & Moore



REVISIONS

8y

—

oate " /alec

ey @P-‘t\

TO EO

DATE

CHECKED BY

T2 SHEET —__OF _
SO OR L DTS VAR L 00-ve - bwua

TTIME oF (OQLCMTRPT\CA"\

]j—g-b CHMm Brvath FILE pBA'E:OD‘{ COM- CO 10\3q-0n -27

ELeudTion  DIFFERBIE =

TOEO____

Waee (ouesz Lowooid =
e =
':" Lac, Thine = O.L'-Tc = u"" J3-D LAt~z
o
@211 uv
> LS Curos Numtee
DrawacE  (over.  Wiptorowe Souw WeiguTen
Acsa (o) TP (onpmon T4 PE Cuus Nuambei
24 "y PO C 7% {000 = ©%
a%_% \g.c] Q-C-, ot . C "3 (0‘0.5') = B,bq
15 Had (Gl — < a1 {o.00) = 0.9L
W79 Cedain (e led) _— D g7 (om) - =M
Jz-D Nz Dbt > ad (0.47) - 12722
.5 G st C T3 [ 0.24) ~ 5
5% X -1 ot c IS Coud) . 1404
———
2\.73
LX.E, 22
_—
Deanotes Brews Rozp
s 20 ns 24 < wp
- 3% L8
8 3D 3.l
2.0

Dames & Moore



	69
	70
	71
	72
	73

