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INTRODUCTION

Sedimentation Structure KM-E1 is an earthen embankment, designed

and constructed in 1979 by Peabody Coal Company as a temporary sedimentation

structure to control runoff and sediment from the disturbed mining areas of

the Kayenta Mine. The location of Structure KM-E1 is shown on Plate 1, Site

Plan.

This inspection report contains information specific to Structure

KM-E1. 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 KM-E1 was inspected on September 23, 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 (OSM) regulations.

Dames & Moore's inspection was performed in accordance with

applicable 30 CFR 780 and 816 regulations and included a review of the KM-E1

project files and a field inspection of the structure. The most current

information contained in the Peabody Coal Company files includes maps

developed in 1985 by Peabody Coal Company, which were 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 KM-El has a 12.4-acre tributary drainage area and is

located near Coal Mine Wash at the Kayenta Mine. The watershed is

classified as 100% disturbed.

EMBANKMENT

Structure KM-El is a homogeneous earthen embankment classified as a

sidehill embankment. Physical characteristics of the embankment are listed

in the following table:

Embankment . .

Foundation . .

Right Abutment
Left Abutment

Height ....
Crest Width .

Upstream Slope
Downstream Slope

Structure KM-El

Residual Shale Soils

Residual Shale Soils/Scoria

Residual Shale Soils

Residual Shale Soils

5.5 ft

15 ft

3.5 H : IV

3.5 H : IV

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

Cross Section KM-El, A-A'.
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ANALYSES

STABILITY

Structure KM-El is a category B-1 embankment. A standard category

B-1 embankment has static and seismic factors of safety equal to or greater

than 1.5 and 1.2, respectively, under the following conditions:

1. Maximum height = 10 ft
2. Maximum upstream slope = 1.5 H : IV
3. Maximum downstream slope = 2.5 H : IV
4. Normal pool with steady seepage saturation conditions

The KM-El embankment is lower in height and has flatter slopes than the

category standard; therefore, the embankment has factors of safety greater

than the design minimum.

HYDROLOGY

The hydrologic analysis was completed using the U.S. Army Corps of

Engineers generalized computer program HEC-1, Flood Hydrograph Package.

Structure KM-El is located upstream from Structure KM-E. The two structures

have a combined storage capacity that is less than 20 acre-feet. Therefore,

the spillway for KM-El was analyzed using the 25-year, 6-hour storm. The

storage capacity of Structure KM-El was analyzed using the 10-year, 24-hour

storm.
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The following parameters were used in the hydrologic analysis

1. Water Course length, L 0.265 mi
2. Elevation Difference, H 71 ft
3. Time of Concentration, T 0.108 h
4. Lag time, 0.6T . . . .C 0.065 h
5. SCS Curve Number 92
6. Rainfall Depth, 10-year, 24-hour storm . 2.1 in.

25-year, 6-hour storm. . 1.9 in.
7. Drainage Area 12.4 acres

HYDRAULICS

The existing corrugated metal pipe spillway is damaged and should

be replaced by an open channel spillway. Therefore, the hydraulic analysis

is presented in the remedial compliance plan.

Spillway Channel

The existing spillway for KM-El is a partially crushed 24-inch

corrugated metal pipe (CMP).

Outflow Channel

The structure presently has no outflow channel.

STORAGE CAPACITY

The storage capacity analysis is presented in the remedial

compliance plan.
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REMEDIAL COMPLIANCE PLAN

GEOTECHNICS

The inspection of Structure KM-El indicated that the only

geotechnical problem is rill and gully erosion on the upstream and down

stream slopes. Correction of erosion is considered a periodic maintenance

task and does not require remedial action.

HYDRAULICS

Structure KM-El has sufficient storage capacity when analyzed in

series with Structure KM-E located downstream, but it does not have an

adequate spillway or outflow channel. A trapezoidal spillway channel should

be constructed at elevation 6608.90 feet. The existing CMP spillway should

be abandoned. A trapezoidal outflow channel with the same bottom width as

the spillway should be constructed along the alignment shown in Plate 1.

The spillway and outflow channel profile is shown in Plate 4 and the

required dimensions are shown in Plate 5. Both the spillway and outflow

channel should be protected against erosion using geotextile and gravel as

shown in Plate 5.

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

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

tions. Both the 10-year and 25-year storms were routed through Structure

KM-El and into Structure KM-E. The initial conditions and results of the

analysis are summarized in the following table.
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KM-El HYDRAULICS

Initial Reservoir Volume

Condition

Units

Inflow

Peak Flow cfs

Volume acre-ft

Storage
Peak Stage ...... ft
Spillway Elevation . . ft
Peak Storage acre-ft
Storage Capacity . . . acre-ft

Outflow

Peak Flow cfs

Embankment Crest

Elevation ft

Peak Stage ft
Freeboard ft

Spillway Channel
Flow Depth ft
Critical Velocity. . . fps
Manning's "n" ....

Outflow Channel

Slope

Normal Velocity.

Normal Depth . .
Manning's "n"

7

fps
ft

-6-

10-year
24-hour

Storm

Empty

28

1.37

6607.96

6608.90

1.37

1.71

25-year
6-hour

Storm

Full to the

spillway
elevation

38

1.16

6610.11

26

6611.20

6609.85

1.35

0.95

2.7

0.035

Section I Section II

5

3.2

0.20

0.035

10

4.0

0.16

0.035

o



o

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 3, Volume-Elevation Curve,

KM-El.

The calculations for the sediment load entering Structure KM-El

were made utilizing the Universal Soil Loss Equation with the following

parameters:

1. Rainfall Factor, R 40
2. Soil Erodibility Factor, K 0.22
3. Slope Factor, LS 1.50
4. Cover Factor, C 1.00
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 avail

able for storing sediment. The storage capacity of KM-El and the results of

the sediment inflow analysis are summarized in the following table.

KM-El STORAGE

Total Storage Capacity 1.71 acre-ft
10-year, 24-hour Storm Inflow 1.37 acre-ft
Available Sediment Storage Capacity . . 0.34 acre-ft
Sediment Inflow Rate 0.058 acre-ft/yr
Sediment Storage Life 6 yrs
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The following plates and appendix are attached and complete this

inspection report.

Plate 1 - Site Plan KM-El

Plate 2 - Existing Maximum Cross Section KM-El, A-A'

Plate 3 - Volume-Elevation Curve KM-El

Plate 4 - Channel Profile KM-El, B-B'

Plate 5 - Spillway and Outflow Channel Cross Section KM-El

Appendix A - Inspection Check List

Appendix B - Hydrology and Hydraulic Calculations
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Sediment Impoundment Name: s^_J________j_
Page: 4

INSPECTION CHECK LISf

ITEM YES

1. CREST

a. Any visual settlements?
b. Misalignment?
c. Cracking?

2. UPSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?
f. Adequate riprap protection?

S
Any stone deterioration?
Visual depressions or bulges?

. Visual settlements?

j. Animal burrows?

3. DOWNSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
. Are trees growing on slope?

d. Longitudinal cracks? ;
e. Transverse cracks?
f. visual depressions or bulges?
g. Visual settlements?
h. Is the toe drain dry?
i. Are the relief wells flowing?
j. Are boils present at the toe?
k. Is seepage present?
1. Animal burrows?""

4. ABUTMENT CONTACT. RIGHT

a. Any erosion?
b. Visual differential movement?
c Any cracks noted?
d. Is seepage present?
e. Type of Material?

5. ABUTMENT CONTACT. LEFT

X

X

NO

X

5

X

X
X

I
__

x

x
X
X
K
__

X
2_
X

x
X
X
__

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?
e. Type of Material?

1

REMARKS

UJtDTU o^\es

()\*edejj\
_••

teiu l _r ^,. w;

w

\(J

m

M.

Sa

\a fOtA A ^ejUl«L^-B_l-__x
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Sediment Imrxjundment Name:
Page:

KM-e

ITEM YES NO REMARKS

6. SPILLWAY/NORMAL

a. Location:

Left abutment?

Right abutment?
Crest of _T_atikments? ><

b. Approach Channel: X

Are side slopes eroding?
Are side slopes sloughing? i,

Bottom of channel eroding? n r

Obstructed?

Erosion protection? <*

c. Spillway Channel: X 2.4" C l\A fJ v) ;Au <<Lva-W o^ee- CWrc
Are side slopes eroding? \ *
Are side slopes sloughing? kJA

Bottom of channel eroding? •' - , ,

Obstructed? y 5?/o ^ru^Ued sJlr- ex'V-
Erosion protection? Km

d. Outflow Channel:
___

Are side slopes eroding? 1
Are side slopes sloughing?
Bottom of channel eroding? H

Obstructed?

Erosion protection? v

e. Weir: IX
Condition? /

7. SPILLWAY/EMERGENCY

a. Location:
tl(\ /

Left abutment? /
Right abutment? /
Crest of Embarikments? /

b. Approach Channel: /
Are side slopes eroding? /
Are side slopes sloughing? 7
Bottom of channel eroding? '/
Obstructed? 7
Erosion protection? 7

c. Spillway Channel: 7
Are side slopes eroding? 7
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? i

—~



ITEM

8. IMPOUNDMENT

a. Sinkholes?

b. Water present?
c. Siltation?

Sediment Impoundment Name: ^ f</V] -_r
Page: T~

YES NO REMARKS

^/__
|Jo(Elev.)

(Elev.

___.

d. Watershed matches soil map? i)4-2-

9. GENERAL COMMENTS

feet

feet
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c
Introduction

Sedimentation Structure KM-TPB will be an earthen embankment, designed and constructed by

Peabody Coal Company as a temporary sedimentation structure to control 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 "B".

This design report contains information specific to Structure KM-TPB. Regional site

information is presented in the "General Report, Kayenta and Black Mesa Mines, Navajo

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 6,

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 (horizontal to vertical) were used. The assumed slopes were not

evaluated for geotechnical considerations such as slope stability since the foundation or
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embankment material types have not been determined.

Design Analyses

General

Structure KM-TPB was designed by a senior compliance engineer from Peabody Coal Company.

The design was performed in accordance with applicable 30 CFR 780 and 816 regulations of

the United States Department of Interior, Office of Surface Mining (OSM) 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 fill materials and the type

of foundation will be identified in the field during construction and stable 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 II (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 0.424 mi

2. Elevation Difference, H 133 ft

3. Time of Concentration, T 0.147 h
c

4. SCS Curve Number 85

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

25-year, 6-hour storm .... 1.9 in

6. Drainage Area 38.2 acres

NOV 4 1987
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Hydraulics

The SEDIMOT II 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.

KM-TPB HYDRAULICS

Units

Initial Reservoir Volume

Condition

10-Year

24-Hour

Storm

Empty

Inflow

Peak Flow

Volume

cfs

acre-ft

32.1

2.77

Storage

Peak Stage

Principal Spillway

Elevation

Peak Storage

Storage Capacity ....

Available Sediment Storage

Sediment Inflow Rate . . .

Sediment Storage Life . .

ft 7229.1

ft 7230.00

acre-ft 2.77

acre-ft 3.12

acre-ft 0.35

acre-ft/yr 0.052

years 6.7

Outflow

Peak Flow cfs

Embankment Crest

Elevation ft

Peak Stage ft

Freeboard ft

7234.5

7229.1

5.4

25-Year

6-Hour

Storm

Full to the principal

spillway

elevation

39.4

2.3

7232.1

7230.0

4.1

5.1

14.9

7234.5

7232.1

2.4

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

the SEDIMOT II computer analyses.

3
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Principal Spillway

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 Slope 2 percent

Inlet Elevation . . 7230.0

Emergency Spillway Channel

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 40 ft.

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

Average Exit Slope 0 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. Soil Erodibility Factor, K .... 0.16

3. Slope Factor, LS 1.90

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

NOV <* .~v<
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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 6.7 years

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

Plate 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 II (Input and Output) 10-Year, 24-Hour Storm

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

PLATE 2

c
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KM-TPB

Stage-Capacity Chart

Elevation Stage Area Capacity Total Capacity Description

(Ft-Msl) (Ft.) (Acres! (Ac-Ft) (Ac-Ft)

7234.0 15.2 0.576 1.070 5.10

7232.0 13.2 0.494 0.914 4.03 Emergency

SpilIway

7230.0 11.2 0.420 0.782 3.12 Principal

Spillway

7228.0 9.2 0.362 0.687 2.33

7226.0 7.2 0.325 0.609 1.65

7224.0 5.2 0.284 0.519 1.04

7222.0 3.2 0.235 0.413 0.52

7220.0 1.2 0.178 0.107 0.11

7218.8 0 0 0 0 Bottom of Pond

PLATE 2
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-VARIABLE SLOPE
DEPENDING ON I
MATERIALS

wmmmmammmmmmm

J 15' MIM.

FLOWLINE

QEOTEXTILE '.

SPILLWAY CHANNEL

D«1.5'

LENGTHS 40'

FLOWLLJE ELEV.= 7232.0

OUTFLOW CHANNEL

D=1.5'

3 WIN.

3" MIN. THICKNESS '. '.
WELL GRADED GRAVEL
3" MAXIMUM SIZE
D«o = 2" .

EMERGENCY
SPILLWAY AND

OUTFLOW CHANNEL
CROSS SECTION

KM-TPB

| »y PEABODY COAL CO. Plate 5
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APPENDIX A

HYDROLOGY AND HYDRAULIC CALCULATIONS

\^:

c

NOV 4 1987



KM-TPB

Time of Concentration

Elevation Difference = 7362 - 7229 = 133 ft.

Water Course Length = 5.6(400) = 2240 ft. = 0.424 mi

, 0.385
T = ,11.9 (0.424)3, = 0.147 hr.

c ( Tii }

SCS Curve Number

Drainage Cover Hydrologic Soil Weighted

Area (ac) Type Condition Type Curve Number

34.0 (89%) P-J average D 83 (.89)

4.2 (11%) disturbed D

Use: 85

94 (.11)

84.2

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

Slope Factor:

Length (ft)

600

Elev Difference (ft)

40

Slope (1%)

6.7

Use: 1.9

LS

1.9

NOV 4 1987



c

c

Cover Factor:

Area (ac) Cover Type

34.0 (89%) P-J

4.2 (11%) disturbed

% Cover

40

Canopy (%)

25

Erosion Control Factor:

P = 1.0

Sediment Inflow:

A = (40)(.16)(1.9){.24)(1.0) = 2.92 ton/acre/year

A = 2.92(38.2)(1)(.95) = .052 acre-feet/year

2047

Weighted C

.89(.16)

.11(1.0)

C = .24

NOV 41987
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APPENDIX B

SEDIMOT II (Input and Output)

10-Year, 24-Hour Storm
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PEABODY COAL COMPANY
Western Division

c

July 2, 1987

1300 South Yale

Flagstaff, Arizona 86001

(602) 774-5253

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 letter and the enclosed information addresses the issue
of seeps from ponds and dams at the Black Mesa mininq
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 spillways 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, J16-I, J27-B, J28-G,
N6-F, and N13-C. For example, the water below J27-B (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
leasehold have

the ephemeral
intermittent

washes on the Black Mesa
reaches due to surfacing

alluvial ground water or springs, a damp spot or minor flow
m 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
water or evidence of moisture exists at the downstream toes
of the embankments. (Note: Neither of these structures

NOV 4187
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^s Steve Fuller-
July 2, 1987

Page 2

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
listed 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 includinq
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. J16-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
are 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
alternative 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. All earthen dams which consistently retain water will
leak. Larger earthen dams are designed with filter
systems to allow for such leakage in a controlled
fashion which protects the stability of the structure.

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

5. The existing NPDES permit was written to addrpss
spillway discharges which are the direct result of
precipitation events. Non "event"-type discharges were
considered and not felt to be significant at the time
the permit was drafted. This knowledge is from

NOV
4^87



Steve Fuller

July 2, 1987

Page 3

c

participating with the State in the drafting process.
Discharges through spillways have been sampled and
reported in accordance with NPDES Permit AZ0022179.

6. 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.

7. Peabody recognized the
difficulties associated with
and requested modifications
adopted, the modifications
outlined in the inspection report.

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

existence of certain
the current NPDES permit
in December, 1984. If
would address concerns

or

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

Enclosures

espectfuljy,

Melvin

emj^r Manager
Environmental Affairs

NOV 4 19871



EXHIBIT 1

Dam Survey Results
Black Mesa Mining Complex

June, 1987

NPDES Impounding
Structure Pond* Water Comments

^-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 Water 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 E0
feet downstream of embank
ment. Water in channel
approximately 160 feet
downstream of embankment.

N1°-A No Yes Water seeping from abutment
of dam. Flow is diffuse, not
capable of being measured or
sampled.

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

wnu a wn
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EXHIBIT 1 Con't)

Dam Survey Results
Black Mesa Mining Complex

June, 1987

NPDES Impounding
Structure Pond! Water Comments

N14"P Yes Yes Minor signs of dampness on
embankment.

TPF"D No Yes 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.

CWA No Yes Water seeping at toe and
abutment of dam. Flow is
diffuse, not capable of being
measured or sampled.

CWB No No Damp spot at toe of embankment

J3"C No No Standing water at toe of em
bankment and in downstream
channel. Damp spot in channel.

J3"° Yes Yes Damp spot at toe of embankment.

J3"E Yes Yes Standing water at toe of em
bankment and in downstream
channel.

J7~* Yes Yes Water seeping at the toe of
the embankment. Damp spot
downstream. Flow is diffuse,
not capable of being measured
or sampled.

WW9 Yes Yes Standing water at toe of
embankment. Damp spot down
stream.

N6"C Yes Yes Damp spots on embankment, at
toe of dam and approximately
50 feet downstream of embank
ment.

*r

Structures having the potential to discharge to the waters of the United
States (no downstream dam).

NOV 41987
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EXHIBIT 2 -

Sample Analysis Results

Structure: J-7
Date : 6/24/87
Time : 0940
pH : 8.12
SettTeabTe Solids: <C1.1 ml/1 • • - — • - --•-

Oil and Grease : 0. 488 mg/1
Flow : 5 gpm

Structure: J16-A
Date : 7/1/87
Time : 1100
pH : 8.03
Settleable Solids: <0.1 ml/1
Oil and Grease : 0. 3 mg/1
Flow ": l. 5 gpm
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The following plates and appendix are attached and complete this

inspection report.

Plate 1 - Site Plan KM-TPBl

Plate 2 - Existing Maximum Cross Section KM-TPBl, A-A'

Plate 3 - Volume-Elevation Curve KM-TPBl

Plate 4 - Channel Profile KM-TPBl, B-B'

Appendix A - Inspection Check List

Appendix B - Hydrology and Hydraulic Calculations

-9-
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Sediment Impoundment Name: fc^M -I?b\
Page: 4

TMSPECTION CHECK LIST

ITEM

1. CREST

a. Any visual settlements?
b. Misalignment?
c. Cracking? ,_

2. UPSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?p. *u*y c*.w»»w... . »

c. Are trees growing on slope?
"d. Longitudinal craacs/
». Transverse cracks?
i\ Adequate riprap protection?
g. Any stone deterioration?
* Visual depressions or bulges?

visual settlements?

j. Animal burrows?

3. DOWNSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?'
c. Are trees growing on slope?
d. Longitudinal cracks? •
e. Transverse cracks?
"f! Visual depressions or bulges?
g" visual settlements?
h. is the toe drain dry?
i. Are the relief wells flowing?
1-
k. Is seepage present?
1. Animal burrows? _

Are boils present at the toe?

4. ABUTMENT CCNTACT. RIGHT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?
e. Type of Material?

5. ABUTMENT CONTACT. LEFT

a. Any erosion? ,
h. visual differential movement?
c. Any cracks noted?
d. Is seepage present?
e. Type of Material? .1 yn

YK&&JI,
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ITEM

6. SPILLWAY/NORMAL

a. Location:
"Left abutment?"
Ricfht abutment?
Crest of Ettbankments?

b. 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?

Sediment Inipoundment Name: (/M-TP6/
Page: 5

Bottom of channel eroding?
Obstructed?
Erosion protection?

d. Outflow Channel:
Are side slopes eroding?
5 -_ IT! 3Z ol nnae el rtHrthinAre side slopes sloughing*
Bottom of channel eroding?
Obstructed?
Erosion protection?

e. Weir:
Condition?

7. SPILLWAY/EMERGENCY

a. Location:
Left abutment?
Right abutment?
Crest of Embankments?

b. 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?
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?
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Sediment impoundment Name: \H\A- \ rP \
Page: 6

ITEM

8. IMPOUNDMENT

a. Sinkholes?
b. Water present?
c. Siltation?

YES

J£
v:

A watershed matches soil map?

9. GENERAL COMMENTS

NO REMARKS

V. (Elev.) feet

(Elev.) l.ioS ' L*A<>o <-v^" £eet

%

k UCou^CVt.

^O
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Sediment Impoundment Name - M WJ~A
Page: 4

INSPECTION CHECK LIST

ITEM YES NO

1. CREST

a.. Any visual settlements?
b. Misalignment?
c. Cracking?

2. UPSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?

X

I

i
f. Adequate riprap protection?
g. Any stone deterioration?

^
s

h. Visual depressions or bulges?
i. Visual settlements?
j. Animal burrows? I

3. DOWNSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?

><
:s

c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?
f. Visual depressions or bulges?
g. Visual settlements?
h. Is the toe drain dry?
i. Are the relief wells flowing?

i
Are boils present at the toe?

, Is seepage present?
1. Animal burrows?

4. ABUTMENT CONTACT. BIGHT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?
e. Type of Material?

5. ABUTMENT CONTACT. LEFT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?
e. Type of Material?

I
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y
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ITEM

Sediment Impoundment Name: M1^ "A
Page: T~~

6. SPILLWAY/NORMAL

a. Location:
Left abutment?

Right abutment?
Crest of Embankments?

b. Approach Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

c. Spillway Channel:
Are side slopes eroding?

e.

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?

Weir:
Condition?

7. SPILLWAY/EMERGENCY

a. Location:
Left abutment?

Right abutment?
Crest of Embankments?

b. 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?

d. Outflow Channel:
Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?

Erosion protection?
e. Weir:

Condition?

^\<olrr^
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Sediment Impoundment Name: N/\^ ~" ^
Page: 6

ITEM

8. IMPOUNDMENT

a. Sinkholes?
b. Water present?
c. Siltation?
d. Watershed matches soil map?

YES NO REMARKS

^ (Elev.) feet

(Elev.) feet

k^l d^WWWsX \?<K-*«

9. GENERAL COMMENTS
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APPENDIX B

HYDROLOGY AND HYDRAULIC CALCULATIONS
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70 DESIGN OF SMALL 0

Purpose-' A time of concentrotion from which a lag time can be computed
must be obtained for hydrograph construction representing runoff fro
a watershed. Various methods of estimating time of concentrationj^are qs f

A ESTIMATING Tc FROM STREAM HYDRAULICS (SCS GUIDE)

1. Obtain stream reaches and channel cross-sections from field surveys
2. Find approximate channel bankfull discharge for each reach.
3. Compute average velocity for the bankfull discharge of each reach.
4 Use the average velocity and the valley length of the reach to compute

travel time through each reach.

5. Add travel times of reaches to get Tc.

Note: Appendix B "Hydraulic Computations" presents methods of computing
flows in natural channels.

B. ESTIMATING Tc FROM VELOCITY ESTIMATES AND WATERCOURSE LENGTHS

Velocity Estimate Guide

•

U.S. Navy - Technical Publication

Navdocks TP-PW-5

Table 88 , March 1953

Average slope of channel
from farthest point to

outlet, in percent

Average
velocity,

feet per second

i to 2 2.0

2 to 4 3.0

4 to 6 4.0

6 to 10 5.0

Texas Highway Department

Rational Design of Culverts
and Bridges, October •«*

Slope
in

percent

0-3

4-7

8-1!

12 -15

Average velocity,feet per se<

Woodlands

(upper portion

watershed)

I .0

2.0

3.0

3.5

Pastures

(upper portion
watershed)

30

4.0

4.5

Nfltw:

channf v*

well d<?'***

figure 30. Tim* of concentration estimates. (Sheet 1 of 2.) 288-D—2461.
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The following plates and appendix are attached and complete this

inspection report.

Plate 1 - Site Plan MW-B

Plate 2 - Existing Maximum Cross Section MW-B, A-A'

Plate 3 - Volume-Elevation Curve MW-B

Plate 4 - Channel Profile MW-B, B-B'

Plate 5 - Spillway and Outflow Channel Cross Section MW-B

Appendix A - Inspection Check List

Appendix B - Hydrology and Hydraulic Calculations
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SPILLWAY CHANNEL

D = 1.8'

LENGTH = 30'

FLOWLINE ELEV.= 6313.30'
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WELL GRADED GRAVEL
3" MAXIMUM SIZE

D50 = 2"

SPILLWAY AND
OUTFLOW CHANNEL

CROSS SECTION
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APPENDIX A

INSPECTION CHECK LIST



Sediment Impoundment Name: fU>i*J "O
Page: 4

INSPECTION CHECK LIST

ITEM YES NO

1. CREST

a.. Any visual settlements?
b. Misalignment?
c. Cracking?

2. UPSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
. Are trees growing on slope?

d. Longitudinal cracks?
e. Transverse cracks?
f. Adequate riprap protection?
. Any stone deterioration?

h. Visual depressions or bulges?
i. Visual settlements?

Animal burrows?

3. DOWNSTREAM SLOPE

a. Adequate grass cover?
b. Any erosion?
c. Are trees growing on slope?
d. Longitudinal cracks?
e. Transverse cracks?
f. Visual depressions or bulges?
_£. Visual settlements?
h. Is the toe drain dry?
i. Are the relief wells flowing?
j. Are boils present at the toe?
k. Is seepage present?
1. Animal burrows?

4. ABUTMENT CONTACT. RIGHT

a. Any erosion?
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?
e. Type of Material?

5. ABUTMENT CONTACT. LEFT

a. Any erosion?

X

X

s

2
><:

X
s
2

s:
X

S
\E
x

><

&
5<

X
b. Visual differential movement?
c. Any cracks noted?
d. Is seepage present?
e. Type of Material?
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ITEM

6. SPILLWAY/NORMAL

a. Location:
Left abutment?
Right abutment?

•Crest of Embankments?
b. Approach Channel:

Sediment Impoundment Name: M bU -o
Page: T~

Are side slopes eroding?
Are side slopes sloughing?
Bottom of channel eroding?
Obstructed?
Erosion protection?

c. Spillway ChanneTT
Are side slopes eroding?
Axe 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?

7. SPILLWAY/EMERGENCY

a. Location:
Left abutment?
Right abutment?
Crest of Embankments?

b. 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?
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 Iimpoundment Name: M,uj -fe>
Page: 6

ITEM YES NO REMARKS

8. IMPOUNDMENT

a. Sinkholes? X (Elev.) feet

b. Water present? :>$ (Elev.) feet

c. Siltation? ?>< t5e> **•€_,

d. Watershed matches soil map? 2* [La-dLeZ aJL

9. GENERAL COMMENTS
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CulW r>* dvS, L^re u€or <^,i^>J^ [\qkt4 \Z Asdl

i^LaAlgv- ^ox^uo^m ugitgT t^a cxr due -lo \oco£
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^\fC&VAU J Coue< 15 %
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APPENDIX B

HYDROLOGY AND HYDRAULIC CALCULATIONS
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