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Introduction

Sedimentation Structure KM-TPB will be an earthen embankment, designed and constructed by
Peabody Coal Company as a temporary sedimentation structure to contro) runoff and sediment
from disturbed areas of the Kayenta Mine. The location of Structure KM-TPB is shown on
Plate 1, Site Plan, Drawing No. 85400 {Sheet J-7), and Drawing No. 85405. The
construction is requested to replace the concrete wall structure which failed August 24,
1987. The pond will be required to control sediment and runoff from the disturbance
associated with the overland conveyor and Transfer Point "8".

This design report contains information specific to Structure XM-TPB. Regional site
information is presented in the "General Report, Kayenta and Black Mesa Mines, MNavajo
County, Arizona for Peabody 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 KM-TPB was inspected by a senior compliance engineer from
Peabody Coal Company in August, 1987 to ensure that the site is suitable and no adverse
conditions exist to prevent the successful construction of the structure. A detailed
geotechnical investigation was not performed, rather the information in Chapter &,

Attachment D will be utilized for embankment design during construction.

Site Description

Land Use
Structure KM-TPB has a 38.2-acre tributary drainage area and is located on a small

tributary of Yellow Water Canyon at the Kayenta Mine. The watershed is classified as 89

percent Pinon/Juniper and 11 percent disturbed.

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, Upstream and
downstream slopes of 3:1 (horizental to vertical) were used. The assumed slopes were not

evaluated for geotechnical considerations such as sTope stability since the foundation or



embankment material types have not been determined.

Design Analyses

General

Structure KM-TPB was designed by a senior compliance engineer from Peabedy Coal Company.
The design was performed in accordance with applicable 30 CFR 780 and 8516 regulations of
the United States Department of Interior, Office of Surface Mining (0SM) and included a
review of available project files, The most current information contained in the Peabody
Coal Company files includes topographic maps developed from aerial ~photography flown in

1984 for Peabody Coal Company and was used in the analyses of the structure,

Stability
The slopes of Structure KM-TPB will be chosen based on the stability analyses performed

for existing structures in the General Report. The embankment fi1l materials and the type
of foundation will be identified in the field during construction and stabie slopes will

be chosen based on the category classification of the structure.

Hydrology

The hydrologic analysis was completed using the University of Kentucky's generalized
computer program SEDIMOT || (see Appendix A, B, and C). Structure KM-TPB 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, 6-hour storm. The storage capacity of Structure KM-TPB was analyzed using the

10-year, 24-hour storm.

The following parameters were used in the hydrologic analysis:
1. Water Course length, L . . . . . . . . .. .. 0.42h mi
2, Elevation Difference, H . . . . . . « . + . . 133 ft
3. Time of Concentration, Tc « e v s s 2 s 4. 0.47Hh
4. SCS Curve Number . . . . . . . . 4 o v v v W 85
5. Rainfail Depth, 10-year, 24-hour storm . . . . 2.1 in
25-year, 6-hour storm , . . . 1.9 in

6. Drainage Area . . . &« 4 ¢ + « = « « « » « « . 38.2 acres



Hydraulics

The SEDIMOT 11 program was used to evaluate inflow to the planned sedimentation structure,

outflow from the structure,

and the resulting water surface elevations.

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

KM-TPB HYDRAULICS

The initial

10-Year 25-Year
24-Hour 6-Hour
Units Storm Storm
Initial Reservoir Volume Empty Full to the principal
Condition spillway
elevation
Inflow
Peak Flow . . . . . . . . . . cfs 32.1 39.4
Volume . . . . . . .. . . acre-ft 2.77 2.3
Storage
Peak Stage 5 00O0DOAaQno ft 7229,1 7232.1
Principal Spillway
Elevation . . . ... ... . ft 7230.00 7230.0
Peak Storage . . . . . . . acre-ft 2.77 5.1
Storage Capacity . . . . acre-ft 3.12 5.1
Available Sediment Storage . acre-ft 0.35 -
Sediment Inflow Rate . . . . . acre-ft/yr 0.052 -
Sediment Storage Life , . . years 6.7 =
Outflow
Peak Flow . . . . .. . . . . . efs o 14.9
Embankment Crest
Elevation . . . . . . .. ft 7234.5 7234.5
Peak Stage . . . . . . . . ft 7229.1 72321
Freeboard ., . . . . . . . . ft 5.4 2.4

Note: The principal spillway is an 18-inch drop inlet CMP which was analyzed as part of

the SEDIMOT || computer analyses.



Principal 5pillway

The proposed spillway for KM-TPB is a drop inlet, corrugated metal pipe with the following
dimensions:

Pipe Riser . . . . . 18 in.

Pipe Diameter . . . 18 in.

Pipe Length ., ., , .100 ft,

Pipe STope . . . . . 2 percent

Inlet Elevation . , 7230.0

Emergency Spilliway Channel N

The emergency spillway channel for KM-TPB will be a trapezoidal channel with the following
dimensions:

Channel Depth . . . . . . . . ., . . . .1,5 ft,

Channel Width . . . .. .. ... ... 15 ft,

Channel Length . . . . . . « . .« . . . &0 ft.

Side Slopes (Horizontal to Vertical) . .2:1 or flatter

Average Exit Slope . . . . . . . . . . . 0O percent

Inlet Elevation . ., . . .. . .. . . . 7232,0

The outflow channel will require protection against erosion only at the outlet of the

corrugated metal pipe and emergency spillway (see Plates 3 and 4).

Storage Capacity

The impoundment volume-elevation curve is 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 available were used in developing Plate 2,

Volume-Elevation Curve, KM-TPB.

The calculations for the sediment load entering Structure KM-TPB were made utilizing the
Universal Soil Loss Equation with the following parameters:

1. Rainfall Factor, R . . . . . . . . &40

2. S5o0il Erodibility Factor, K . . . . 0.16

3. Slope Factor, LS . . . . .. . . . 1.90

4, Cover Factor, C. . . . . . .. . . 0.250

S 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 KM-TPB and the results of the sediment inflow analysis are summarized

in the following table.

KM-TPB STORAGE

Total Storage Capacity . . . . ., . . . . . . 3.12 acre-ft
10-year, 24-hour Storm Inflow . . . . . . . 2.77 acre-ft
Available Sediment Storage Capacity . . . . 0.35 acre-ft
Sediment Inflow Rate . . . . . ., . . .. .. 0.052 acre-ft/yr

Sediment Storage Life . . .. ... . ... 8.7 vyears

The following plates and appendix are attached and complete this inspection report.

Ptate 1 - Site Plan KM-TPB

Plate 2 - Stage-Capacity Chart

Plate 3 - Embankment Cross Section A-A'

Plate &4 - Channel Profile KM-TPB, B-B'

Plate 5 - Emergency Spillway Typical Cross Section

Appendix A - Hydrology and Hydraulic Calculations

Appendix B - SEDIMOT Il (Input and Qutput) 10-Year, 24-Hour Storm

Appendix C - SEDIMOT Il (INput and Output) 10-Year, 24-Hour Storm
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Stage-Capacity Chart

PLATE 2



KM-TPB

Stage-Capacity Chart

Elevation Stage Area Capacity Total Capacity Description

{Ft-Ms1) (Ft.) {Acres) {Ac-Ft} (Ac-Ft)

7234.0 15.2 0.576 1.070 5.10

7232.0 13.2 0.494 0.91% 4,03 Emergency
Spiliway

7230.0 11.2 0.420 0.782 3.12 Principal

- Spillway

7228.0 2.2 0.362 0.687 2,33
7226.0 7.2 0.325 0.609 1.65
7224.0 5.2 0.28% 0.519 1.04
7222.0 Sol2 0.235 0.413 0.52
7220.0 1.2 0.178 0.107 0.1
7218.8 0] 0 0 0 Bottom of Pond

PLATE 2
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APPENDIX A

HYDROLOGY AND HYDRAULIC CALCULATIONS



Time of Concentration

n

Elevation Difference = 7362 - 7229 = 133 ft,

5.6(400) = 2240 ft. = 0.424 mi,

Water Course Length

T = 1.2 (0.524)2 %385 _ 5 147 e,
¢ 133
SCS Curve Number
Drainage Cover Hydrologic Soil Weighted
Area {ac) Type Condition Type Curve Number
34,0 (B9%) P-J average D 83 (.89)
5,2 (11%) disturbed D 9% (.11)
84,2
Use: &5

Drainage Basin Area
38.2 Acre
Universal Soil Loss Equation
Rainfall Factor:

K= 40
Soil Erodibility Factor:

Soil Type = 100% EH #24 1,0(.16)

K= .16
STope Factor:

Length (ft) Elev Difference (ft) Slope {1%) LS

600 40 6.7 1.9

Use: 1.9



Cover Factor:

Area (ac) Cover Type % Cover Canopy (%) Weighted C
34,0 (B9%) P-J 40 25 .89(.16)
4.2 (11%) disturbed = = L11(1.0)
= .24
Erosion Control Factor:
P=1.0
Sediment Inflow: .
A= (#0)(.16)(1.9)(.24){(1.0) = 2,92 ton/acre/year
A= 2,92(38.2)(1)}(.95) = ,052 acre-feet/year

2047



APPENDIX B

SEDIMOT 11 {Input and Output)

10-Year, 24-Hour Storm
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SEDIMOT 11 (Input and Output)

25-Year, 6-Hour Storm
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. Peabody ¢ ¢

PEABODY COAL COMPANY 1300 South Yals
Western Division FlagstaH, Arizona 86001
{602) 774-5253

July 2, 1987

Mr, Steve Fuller

Chief, Compliance Section

Water Management Division

U.S. Environmental Protection Agency

Region IX

215 Fremont Street

San Francisco, CA 94105 -

ATTN: W-4-1
Dear Mr., Fuller:

This Tletter and the enclosed information addresses the issue
of seeps from ponds and dams at the Black Mesa mining
complex raised in Mr. Ronald Clawson's May 26, 1987
inspection report. The information is provided pursuant to
your June 4, 1987 letter and Recommendation 3 on Page 6 of
the above-referenced report.

Peabody has performed a survey of all 156 water retention
structures existing at the Black Mesa complex. The survey
was designed to provide data regarding any actual or
potential seeps or flows of water from locations other than
the spiliways of these structures. The results of the
survey are as follows. Evidence of water was found to exist
at or within 200 feet downstream of the embankment of 19
structures. A summary of Peabody's findings regarding these
structures may be found in Exhibit 1 attached to this
letter.

There is no reason to believe a relationship exists between
the dams and downstream .evidence of moisture for the
following seven structures: CwB, J3-C, Jl6-I, J27-B, J28-G,
N6-F, and N13-C. For example, the water below J27-R (which
is not currently holding any water) emanates from a known
spring which is periodically sampled in accordance with
Peabody's mining permit.

Since many of the ephemeral washes on the Black Mesa
leasehold have intermittent reaches due to surfacing
alluvial ground water or springs, a damp spot or minor flow
in a wash is not uncommon and certainly does not represent
conclusive evidence of a seeping dam. As examples, no water
is currently being held by Ponds CWB and J3-C; however,
vater or evidence of moisture exists at the downstream toes
of the embankments. (Note: Neither of these structures,
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if discharging, would be NPDES sampling points since the
J2-A dam is downstream and would collect and treat such
discharges.) Thus, existence of moisture or water at or
below the embankment of 10 of the remaining 12 structures
Tisted in Exhibit 1 may or may not be evidence of a leaking
or seeping pond. Several factors must be considered when
Judging the status of these structures  including
construction notes, the location of the damp spots, and the
existence and location of recognizable flows.

Based upon our review, it is evident that only 2 of the 156
dams are yielding a measurable flow capable of being
sampled - J-7 and J16-A. The flows below these structures
were sampled and the results may be found in Exhibit 2. J-7
is seeping at the toe and abutment. JI16-A is leaking a
minor amount of water from the decant system; however, the
water is being contained in the immediate vicinity of the
dam and not discharged to Moenkopi Wash.

The remaining ten structures listed in Exhibit 1 may be
seeping to some extent. For example, the damp spots on the
embankment and at the toe of N6-C would imply a minor seep;
however, the damp spot in the channel approximately 50 feet
downstream is most likely unrelated to the structure. There
dre no measurable flows associated with these structures,

When reviewing this situation, the following facts should be

considered.

1.  The sediment dams are required by law. Although
dlternative sediment control may be employed in limited
cases (e.g., silt fence, straw bales, etc.), principal
sediment control is through the use of dams.

2. The principal purpose of sediment dams is to collect
runoff from disturbed lands, provide for detention and
settling of solids, and allow controlled releases of
water,

3. A1l earthen dams which consistently retain water will
leak, Larger earthen dams are designed with filter
systems to allow for such leakage in a controllad
fashion which protects the stability of the structure.

4.  MWater which seeps through an embankment is filtered and
poses no environmental threat.

5. The existing NPDES permit was written to address
spiliway discharges which are the direct result of
precipitation events. MNon “event"-type discharges were
considered and rot felt to be significant at the time
the permit was drafted. This knowledge is  from
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participating with the State in the drafting process.
Discharges through spillways have been sampled and
reported in accordance with NPDES Permit AZ0022179.
Peabody is required by its mining permit to
maintain an elaborate ground and surface water
monitoring program. This program has not detected
any adverse impacts from any surface mining
activities. N

Peabody recognized the existence of certain
difficulties associated with the current NPDES permit
and requested modifications in December, 1984, If
adopted, the modifications would address concerns
outTined in the inspection report.

Leaking or seeping ponds are obviously not a common or
widespread phenomenon at the Black Mesa complex.

If you have any questions or wish any additional information
regarding the issues outlined in the May 26, 1987 inspection
report, please contact me.

bd

Gary /4. Melvin
Senipr Manager
Environmental Affairs

es pect%y,
a ;

Enclosures



EXHIBIT 1

Dam Survey Results
Black Mesa Mining Complex
June, 1987

NPDES Impounding }
Structure Pond* Water Comments

J-7 Yes Yes Water flowing from toe and
abutment of dam. Flow rate
estimated to be 10 gpm.
Flowing water was sampled.

J16-1 Yes Yes Damp Spot in channel approx-
imately 15 feet downstream of
embankment.

J16-A Yes Yes KWater leaking from decant
system. Flow rate estimated
to be 1.5 gpm. Flowing water
was sampled. Water is being
collected in a depression and
is not discharging to Moenkopi
Wash.

J21-T4 No Yes Water seeping from toe of dam.
Flow is diffuse, not capable
of being measured or sampled.

J27-B Yes No Diffuse seep in channel be-
ginning approximately 10 feet
downstream of embankment.
Extremely low flow, not capable
of being sampled. Water is
from a spring.

J28-G No Yes Damp spot in channel approxi-
mately 30 feet downstream of
embankment.

N6-F Yes No Damp spot approximately 50
feet downstream of embank-
ment. Water in channel
approximately 160 feet
downstream of embankment.

N10-A No Yes Water seeping from abutment
of dam. Fiow is diffuse, not
capable of being measured or
sampled.

N13-E Yes Yes Damp spot approximately 15 feet
downstream from embankment.



Structure

NPDES
Pond*

EXHIBIT 1 Con't)

e

Dam Survey Results
Black Mesa Mining Complex

June, 1987

Impounding
Water

Comments

N14-P

TPF-D

CWA

ChiB
J3-C

J3-D
J3-E

J7-1

WWS

N6-C

* ' . .
Structures having the potential to dischar

Yes

No

Mo

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

States (no downstream dam).

Minor signs of dampness on
embankment.

Damp spot at toe of dam and
in channel. Water in channel
approximately 100 feet down-
stream of embankment. Flow
is diffuse, not capable of
being measured or sampled.

Water seeping at toe and
abutment of dam. Flow is
diffuse, not capable of being
measured or sampled.

Damp spot at toe of embankment.

Standing water at toe of em-
bankment and in downstream
channel. Damp spot in channel.

Damp spot at toe of embankment.

Standing water at toe of en-
bankment and in downstream
channel.

Water seeping at the toe of
the embankment. Damp spot
downstream. Flow is diffuse,
not capable of being measured
or sampled.

Standing water at toe of
embankment. Damp spot down-
stream.

Camp spots on embankment, at
toe of dam and approximately
50 feet downstream of embank-
ment,

ge to the waters of the United
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EXHIBIT 2 -

Sample Analysis Results

Structure: J-7

Date g 6/24/87

Time g 0940

pH : 8.12
SettTeable Solids: <0.1 mi1/]
0i1 and Grease : 0.488 mg/1
Flow : 5 gpm
Structure: J16-A

Date g 7/1/87

Time : 1100

pH : 8.03
Settleable Solids: <0.1 ml/1
011 and Grease : C.3 mg/1

Flow : 1.5 gpm



