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SHERGER ©

Th.s chapter contéins a description of the existing and proposed structures to be used in
connectaion with or to facilitate the surface coal mining and reclamation activit.es at
the Black Mesa and Kayenta Mines as described in this mine plan. For existing
structures, a showing is made regarding compliance with the performance standards of 30
CFR Chapter VII, Subchapter K. For this purpose, the consulting engineering firm of
Dames and Moore was retained to assist engineers at Feabody Western Coal Company (BWCC).
Where necessary, a cocmpliance plan .s included which details the proposed modifications
needed to assure compliance with the above standards. Ir addition, a consSLIucTLLOn

schedule is included for such mod:fications (see Drawing No. $540€ and Table 10}.

The need for new facilities is discussed, Where required for compliance or operat.ons,
new facilities have been identified and a schedule for design submission is included (see

Table 1. In the case of diversions, the design informat.on has been included in this

submittal.

It is important to remember that the Black Mesa and Kayenta Mines are existing mines
which reguire numerous support facilities. All facilities are e:xther pre-law or have

been approved under previous or current permits.

13

24 s Dasa =

New facility designs which are not already included in Veolumes 2 through Volume 7 and

required in connection with or to facilitate the life-of-mine surface ceal mining and
reclamation plan are identified in Table 1 along with the estimated date of submission of
the design plans. The location of these facilities may be found on the mine plan,

facilities, and sediment and water control structures maps (Drawings 85210, 85400, B5405,

and 85460 to 85490).

1 Revised 02/21/00




Actual or Estimated

Mining Subarea Facillity .0 Submittal Date'
Hé J2-B MSHA Dam 5714785 (ICZ0)
F=E & O 12/716/85 (ZC208
J-oB Sen—k 12/16/85 (2209
1i-6 NE-R 12716785 (2CL%
Overland Conveyor TPF-E 1996 (2020)
J-21 S S 1789 (2014
N-11 Hi1I=G pliza
J-1 JI=RE 1200¢;
J=i JI-RE (200¢
N-¢ ME-A <0Qe
Black Mesa Mine Haul Road Moenkopi Crossing 2005
JuT J7-R 1987 (2003
J-19 J7-JR MSHA Dam (2020,
-6 H6-L (282C
L-10 NiI0-AL Sy
K=-10 1n1ic-o 12020
N-10 N1O-F 2C10
1-10 K10-G {2010)
N-10 Nig-3l 2010
JoEE JlE-G {2006
1i-14 N14-¥ (20086;
N-Z4 N14-G (2006
r-14 K14-H (200€:
Soilf) J1%-RE {2020)
=g 33-T 2020, "
J=5 J3-E (202
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Facility Design Schedule

Actual cor
Min.ng Subarea Faclficy 1.5 Estimated
Subm.ttal Date
- J7-Dam e X
J-16€ Jie-2 o Y
SR Hle-L (2020
N-€ S ohal
N-14 N1l4-D [esdeialol
Overland Conveyor TRF=C 222
Overland Conveyor TPF=E (25200
S J2:-~80 EOAS
1-99 Nii-E 2007
N-99 Nil-Z 2004
=99 o=l ~C04
K-%9 LiESES 2004
N=-93 Nli-Jg 2004
-4y el 2004
1i-9% K1l-32 2004
K-99 WE-M (N-L1 Ent. Remedia. Work: 2Dit
N-99 Né=bL 2010
11-9% No/tv 11l CONVEYQR CROSSING/NORTH 2004
RQal
k=59 N11 EXTENSION SOUTH ROAD 2004
k=99 M1l EXTENSION SOUTH RCAD 2010
CULVERT DESIGHN
N-8 NS DEADHEAD & PRIMARY ROAD SO

"Dates .n parentheses in

date based on celendar year.

dicate permanent impoundment design submittal dete. Submittal
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Mining Subarea

TRELE - (Cont..

Facility Design Schedule

Actual oz
Estimated

Submittal Date

N-0

“ﬂéu:

Dates in parentheses

date based on calendar year.

| acEr-

RESI W

19~

Ue-BL

ne-82

me-C

No-Cl

ne-o

N9-E

3a

2008
2005

2005

2003

2005
005
20es
2005

2005

indicate permanent .mpoundment des.gn subm.ttal date. Submittal
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iegrsians
SWCC constropeiged:ofive diversicons from 1980 to 19832 on the Black Mesa
leasehold as presented .n Attachment B. They include the Coal Mine Wash Channel Change
CLUL¥.-2.0.0, J-1€ Channel Change (Ji6-C.C.!, N-7/8 Channel Change (N-7/8-C.C.., N-14
Znanne. Change (N14-C.C.), and the N14-5 Duiversion. All of these structures were
previously permitted under Permst AZ-0001. In addition, .n 1993 PWCC constiructed the
Reed Valley Channel Diversion. The "as-built" was included in the Apral 1%, 19%4 J-19
Haul Road construction certification submittal. Design plans are :included as Attachment
c. This divers.on is reguired to facilitate the J-19 RHaul Road crossing of tThe Reed
Valley Wash, tc enable PWCC to maximize coal recovery, and to perform final reclamation
grading in the J-19 mining area next to the J-19 Haul Road crossing. The lorcation of
these divers.ons are located on Drawing No., 85400, Drainage Area and Facil.ties Map and

Drawing No. 85405, Sed.ment and Water Control Structures Map.

Most of +the streams on *the Peabody leasehold £lo only . direct response %o
precipitatien in the immediate watershed Or in response to melting snow and ice. These
streams have a channel bottom that is above the local water table. Large quantities of
sediment are transported IZrom the undisturbed areas during these runoff events [(see

Chapter 15). As these natural channels are highly erodible, it becomes impractical to
design a relocated channel which is nonerodibie and which will not carry a large sediment
icad, It is, instead, more appropriate to des.gn & relocated channel which approximates
vhe sediment transport capabilities and erosicn characteristics of the natural channel.

Table 2 contains measured average velocities in natural channels from runofi occurring as
a result of prec.p:tation events that are generally less than the des:gn event (i.e., 10-
year, ©-hour storm or 100-year, 6é-hour storml. Most average velocit.es range fzom € to
10 feet per seccond(fps); however, velocities as high as 1€.8 fps have been cbserved.

These flows occurred in areas not influenced by mining or where the runoff from mining
was controlled by sedimentation structures. One of the reasons existing channels can
withstand such velocities ig that storm runcoff is heavily silt-laden. This fact is
corroborated by actual measurements of total suspended  Sollus  CoOnCentrations LL
streamflows in the area (see Table 3 and Chapter 15). In addition, similar conclusions
have been made by Simons, Li and Associates in a case study of a nearby coal mine in the
Four-Corners area of New Mexico (8imons, Li and Assoc.ates, "Engineering Analysis of

Fluvial Systems"”, undated).

Cerod 3= ing Dmweoduioo ZOGUG Doeoscsone Iorer.r Tormae” Based on the construction dates of

these structures, and the reguirements ¢f the Jurisdictional Permit and Affected Lands

] Revised 02/21/00
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TABLE

Cbhbserved Totai Suspended Sol.d:

Concentrat.ons 1n Streamflows

Simultaneous

Tstal

Suspendea Solids

Drscharge Concentiration

S.te¢ No. * Stream Sate \CiS ma‘l,
3 Moenkop. Wash Sept. 20, 1980 B 0i,525
1€ llpper Ceoal Mine Wash July 27, 198% 12 3HE,59E

v miles northwest of

Reed Valley Site
50 Upper Yellow Water

Car.von Juld iz, 16f% 230 7,95%, 254
3= Reed Valley Wash Rhuz. 24, 19wy Rl W ehTa
3" keed Valley Wash July 23, L9-¢ 44 94, 36
25 Coal Mine Wash at Aua. ¥, fORe 11€ S T

confluence with

Moenkop. Wash

‘See Draw.ng No. 85600
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Mag, Drawing No. B53360, these structurelL were permitted and approved .n the AZ-0001

perm_t. The five pre-July, 1990 ex.sting d.vers.ons were insperted auring October, 19H5
by a team of eng.ineers from Dames & Moore. Attachment A conta.ns the methodolagy
employed dur.na the analysis of these d.vers.ons. Attachment B presents the results of
the diversion analys.s and recommended remedial work where appropriate. The remed.al

work has been completed,

All of the diversion channels are des.gned to divert flows from undisturbed areas around

d.sturbed langds assocC.ated with minang. There are no underground mines or werk.ngs on
the leasehold. Filow from the N14 and J1€ channel changes are part of the watershed to
the H14-D and Jlé~A MSHA dams. Based on the results cof Dames & Moore's analysis
(Attachment B), all of these divers:.on: are des.gned, located, constructed, ma.nta.ned,

and useg ©C:

- Be staule;

Prov.ide protection against flooding and resuliant damage to l.fe and property; (the
comb.nat.on of channel, bank, and flood pla:n conf.guraticn .5 adequate to safely
pass the peak runcoff of a l0-year, 6-hour prec.p.taticon event for a permanent
diversion handling miscellanecus flows):;

Frevants, toc the extent poss.ble using the best technoleogy currently ava.lable
{..e., MSHBA-s.r-e dams, concrete fabriform, riprap, revedetat.ion, £tc.), additi.ocneal
contribut.ons of suspended solids to streamflow outs.de the permit area; and

4. Comply with all applacable local, State, and Federal laws and regulations.

The propesed remedial act.vit.es have been completed, These channel changes and
d.versions will be ma.ntained throughout the l.fe of the muine and will preserve the
exi1st.ng hydroleg.c system, facilitate the removal of the coal rescurce, and provide
sati1sfactory service throughoul the l.fe of the structures. The performance of such

structures will br monitored and maintenance-w.ill be performed 2s required.

Cnisiapg Dost-Jule 3000 [ovopcaopn. (Tormapnent Frogram Peomat The Reed Valley diversion

was desianed by Peabody to facilitate the J-19% Haul Road crossing of Reed Valley Wash
based on the requ.rements cf 30CFREIEG. 4. Tre diversion site was inspected for existing
ConU_tLons., The d.uvers.ion 1s only approximately 700 feet long. Due t. economics and to
minimuze disturbance to the natural wash, Peabody realigned approx.mately 250 feet of

channel upstream of the J-1% Haul Road cross.ng and 450 feet of channel downstream.

Attachment C presents the design for the Reed Valley Channel Divers:on. The attachment
discusses the general analyt:cal methodologics employed. This diversion was constructed
in 1992, The ker-s'id- /1 divert mascellaneous flows or an ephemeral stream arcund the
1 A
kev.sea



mining areas and under the J-19 Haul koad; however, :t w.ll drain a watershed larger than

one sguare mile; therefore, based on O0OSM's regulation, 1t 13 ulso class.fied as an

ntermittent stream. This diversion 1s des.qned a5 a permanent divers,on; therefore, a
100-year 6-hour precipitati.on event .5 used ih the design. when the J-19 Haul Koad 15
rec.a.med, the 108-.nch diameter culvert w.ll be removed, and the channel unaer the

culvert w.ll be widened and ri.prapped tc¢ blend .nto the upstream and downstream channels
(see the naul road and culvert reclamation procedures in the Transportat.ion Facilit.es
section of Chapter o). The flow from the diversicn i1s part cof the Jlé-L, Reed Valley
MSHA Dam 5 waTershed. Based on the resuits of Peabody 5§ design in Attachment C, this

diversion was des.gned, located, constructed, mainta.ned, and used to:

[

He stable;

i pProvide protect.ion aga.nst flooding and resultant damage to life and property:;

5 Prevent, tc the extent possible us.ng the best technology currently available
(o.e., 1€é-L MSHA  Dam,, additional contriput.ons of suspended sol.ds to

streamflow outside the permit area;

o

Cemply with all applicable local, ftate, and Federal lawe and regulat.ons; and

B Be revegetated .L accordance w.th the approved reclamation plan.
This channe] design preserves the existing hydrologic system, facilitates the removal of
the coal resource, and provides sat.sfactoury serv.ce throughout the life of the
sLTusture. This channel diversion was des.:aned and constructed to approx.mate the

premining characteristics of the or.ginal stream channel.

Sedament apd Water Coptrol Faojloty Tlayp

In accordance with 30CFR816.45, PWCC w.ll des.gn, construct, dand maintain appropr.iate
sediment control measures to prevent, to the extent possible, add.t.onal contributions of
sediment to streamflow or to runotf outs.de the permit uarea due to mining activity and to
m.nimize eros:icnh te the extent possible, Sed.ment control measures .nclude pract.ces
utilized within and adjacent to the mining disturkance areas, The sed,mentation storage
capacity practices .:n and downstream from the disturbed areas will reflect the degree to
which successful minihg and reclamat.on techniques are applied to reduce eros.on and
control sediment. Sed.ment cecntrol measures w.ll consist of the util.zatien of proper
min.ng and reclamat.on methods and sediment control practices, s=.ngley or in combination,
Sed.ment control methods may include, but not be limited to, the followinhg:

i Disturb.ng the smallest practicable area at any one time during the min.ng and

construction gpoarzeior:

to pramote 4 reduction in the rate and volume .f runoff;

] Revised G=,




Retain.ng sediment w.th.n d_sturped areas;

4 Divert.ing runoff{ away from d.sturbance area. .nclud.ing stockpiles, backs.opes, and
mater.al storage;

‘ Divert.ng runoff through d.sturbed areas using stab.lized earth channels, culverts,
or PpPipes s0 as to prevent, to the extent possible, adaitional contr.butions of
sediment to streamflow or to runoff outside the perm.t area;

T, Us.ing straw dikes, s.lt fences, small V-d.tches, riprap, mulches, check dams,
ripp.ng, contour furrow.ng, vegetative sediment filters, small depressions, sediment
trags, and other measures tha*t will reduce overland flow velocity, reducs runoff
volume, or trap sediment; and

? Treatina traffic areas w.th water or dust suppressant to reduce the potential for

wind and water eros.ion. ,

Siltation structures or sed.mentat.on ponds are primarily utilized for controll.ng
sediment from all disturbed areas, exrept those perm.tted areas exempted by the
requ.rements of these regulat.ons. Other alternative sediment control methods may be
used 1p conjunction with the siltat,on structures or, .in the case of the permitted areas
which are exempt (e.g., rocads) they may be utilized individually. The alternat.ve
cediment control methods will be constructed using the fcollowuing cor s.milar publications
for gu.dance:;

Handbook of Alternative Sediment Control Methodologies for Mined Lands; March,
Zwrby OSMs

5 Design of Sediment Control Measures for Small Areas in Surface Coal Muning;
May, 19P:; OBM;

S8urface Mining Water D.version Desiqan Manual; September, 1968I; O3M; and

4. Fie.d Manual-Engineering for Conservation Practices; April, 1975; Natural

Rescurce Conservation Service (MRCS) .

Detailed procedures and methodology for the use of alternate sediment control practices
are provided in Chapiter 26. The locat.on of all the ex.sting and proposed .mpoundment
structures can be found on Drawing No.8%400, Drailkage Area and Fac.ilities Map and Draw.ng
65405, Sed.ment and Water Contrel Gtructures Map. A discussion of the purpose and des.gn

of the siltat.on structures and .mpoundments can be found i1n the following sectaon,

Sed.mentation.-ETT's “anu Impoundment s,

0 Rev.sed <. /L.
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Introduct.cn, In accordance with JOCFREBlE.4¢, 816.47, B1€.49%, and B1l€.5¢, PWCC Coal will

a

pramarily use sedimentation pond tc  prevent, <o the estent possible, additional
contributicns ¢f suspended solids sediment to streamflow or runcff outside the permit
area due to mining disturbance. All surface drainage from the disturbed areas will be
passed through a siltation structure before leaving the permit area, except in permit
areas which are exempt from these regulations (see "Exemptions" section in this chapter).

In the exempt areas, alternat.ve sediment control structures may be used to meet or

reduce additional contributions of sediment off the permit area.

Afrer a careful evaluation of all the watershed boundaries and continual consultation
with OSM, as of January 2008, PWCC has determined the need for approximaetely 188
sedimentation structures and impoundments over the life of the mine. In addit:on, due to
cnanges .n the regulations over the years, the redundancy of certain structures, and the
changes in topography over taime, 70 structures have been approved for reclamation by the
regulatory autherity. The location of these 258 structures (all impoundment structures,

plus structures to be reclaimed) c¢an be found on Drawing 8540%, Sediment and Water
Zontrol Structures Map. The watershed boundaries for each of these structures ran be
found on Drawing 85400, Sheets 1 through 26, Draeinage and Facilities Map. Table 4
provides a reference index of where design infermation cern be found in the PAP for each
structure, In 2004 to 2005, PWCC obtained final approval to permanently release 3

structures in the N-1/N-2 RLRA.

Data describing each of the 188 structures can be found on Drawing No, 85406, Siltation
and Impoundment Structures Data. This is a summary table of all the existing and
proposed structures. Within the 18B structures, 40 structures are praposed as permanent

impoundments, and 148 structures are proposed as a temporary.

11 Revised 03/24/08
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The 40 permanent impoundmen:ts were identified in consultation with J3MRE and the Tribes

as part of the postmiring land use.

Sed.umentaetion ponds and impoundments are designed teo ctomply woth the reguurements ol
30CFR780.11, 780.1I, 780,25, 8l6.45, Bl€,46, Bl6.47, BLl€.49, Bi6.56, and other applicable
regula=licns, Bttachment K in Volumes I through 62 contains the .ndividual "Sedimentation
ant Impoundment Structuzes Inspection and Design Reports™ in alphabetical  cruer,
Included .n each report 1s a description of the field inspection, a site description,
input and output resulis of the stabil.ty, hydrology, and hydraulics analys.s for each
structure, a remedial complience plan for the geotechnical and hydraulic aspects ©of the
structure when necessary, a copy of the field inspection report for the structure, and a

copy of hydrology and Universzal Soil Loss Equation (USLE)} or Revised Universal Scil Loss

Equation [RUSLE) calculations when applicable.

Three structures in N-10 are required for the life-of-mine plan (2010-2023), Two of

these structures are temporary structures. These structures are required to contrel

sediment generated by the mining operations occurring beyond the year 2005. It is the
intent of PWCC to design these ponds tc contain the runcff from a 10-year, Z24-hour
precipitation event and, at the minimum, ccontain the sediment from more than one design

storm event [i.e., Modified Universal Soil Loss Eguation (MUSLE) calculations or 2 years

of USLE or RUSLE caliculations).

The following .5 an outline of the procedures used to design these structures:

. Identify the need and probable location of the propesed structure from the 1" =

\\' 400' scale Drainage BArea maps (Drawing B85400);

.

T . Determine the size and hydrologic parameters of the watershed using detailed
1

! 'procedures described in  the V3enera. Report, Geotechznlz, Hydrolisgic, and
s
o Hydraulic Evaluation of Sedimentation Structures" by Dames & Mocre (Attachment
’ D.,,: and

3. 'D.e'term:ne the guality of runcff and sediment generated by the watershed using the
Universaty of HKentucky's hydrology and sed:mentology computer model SEDIMOT II,
SEDCAD+, and/or RUSLE calculations.
Attachment I contain the typical input used for SEDIMOT II. Drawing Neo. 85406 contains a
list of the ponds, the location, map number (Drawing 85400], proposed construction date,
proposed reclamaticn date, hydrclogy desion input and output variables, and the proposed

minimum desigrn storage cafscoty.  The three ponds will be designed alone or in

H] Revised J1/20/04



series to handle the runoff and sedimen: based on the 30CFR780 and Blé yeguiations., These
results are preliminary; detailed designs will be submitted for approval, according to

the schedule provided in Table 1 before construction 1is inist.sted.

The BlachlessMesectbdstroagsart of the Coloradoeo Plateau Prowvince
characterized by flat-topped mesas and plateaus, isclated buttes, and desert valieys.
The mesa covers approximately 2.1 million acres. Along its northern boundary, the mesa
rises abruptly in a 1,200 to 2,000 foot h.gh uneven wall, then descends gently downward
through rolling halls to the Little Colorade River. The maximum elevation at the rim is
roughly 8,200 feet, The elevation of PWCC's leases ranges from approximately 7,200 to

6,200 feet and the leases include approximately ©4,858 acres.

The regional topography is a result of large scale, shallow fold:ng which cccurred during
the laramide Orogeny when strata were regiomnally unwarped and folded inte broad, gentle
domes and saddles accompan.ed by minor faulting. Subseyguent erosion created the mesas
during the relatively stable period lasting from the late Cretaceous to the present. The

topography is characterized by steeply-incised and extensive drainage systems.

An arid-steppe climate 15 experienced on the Black Mesa. Typically, the mine area has
long dry periods, dry clear axr with low humudity, and & high percentage cf sunshine.
The average annual precip:tation 1s approximately ten inches occurring prumarily in the
form of convectional showers dur.ng the summer months. Long periods often occur with
little or no precipitation. Average annual temperatures range from about 30°F in January
to 75°F in July. The elevation of the mesa keeps the location relatively cool. The
prevailing wind direction is from the south and scuthwest, The frost-free period extends

for approximately 150 days from mid-May into Seprember.

The lease area is within the CPlorado River drainage system. Streamflows are generally
to the southwest .n parallel drainage patterns toward the Little Colerade ERiver. The
drainage network on the lease is generally from the ncrtheast to southwest and
includes Yellow Water Canyon Wash, Coal Mine Wash, Moenkopi Wash, and Dinnebito Wash.
These drainages reach therr confluence waith the Little Colorade River approximately 75
miles southwest of the lease area. Most of the stream channels con the lease area are
classified as ephemeral channels with minor reaches being cless:ified as intermuttent;
however, due to OSM's 30 CFR 70l.5 def.nition of intermittent streams, the downstream

reach of the ephemeral streams are also classified as intermittent streams «f a stream

channel or read channel drains a watershed of at least one sguare mile,
Ad" -
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A..  new  sedimentation ponus  anu impounaments  will  be  uesigned, cert fied m a
professicnal engineer, submitted to and approved by the regulatory author.ty, constructed
under the supervision of a professional enguneer, and the as-bullt araw:ng w.ll be
submitted to the regulatory authoraty praior te the occurrence of muning disturbance in
the watershed. Sedimentaticn ponds and impoundments w.ll be inspected and maintained
until the disturbed areas have been stabilired and successfully revegetated, and wiil not
be removed sooner than two (2) years arter the last augmented seeding or prior to
approval by *the regalatcry author.ty. Wnern temporary =_ltation strustures and
impoundments are removed, the land on which the structure was located will be regraded

and revegetated in accerdance with the reclamation plan (Chapter 23;.

When sedimentation ponds are used, they will be used ind.vidually or in series to control
the designed runoff and sediment storage. Ponds will be located as near as possible to
disturbed areas and out of perennial streams. The stream channels in the proposed permit
area are classified as ephemeral streams with minor portions of some reaches being

interm.ttent (Chapter 15).

211 of the sedimentation ponds will be des.gned and constructed to conta.n or treat, .in
addition to the design sterm runofi volume, a minimum of two-years of sediment storage
based on USLRE or RUSLE calculations or more than one equivalent design storm's sediment
inflow based on MUSLE caiculations. When the pond's sediment storage volume becomes less
than one year of sediment based on USLE or RUSLE calculaticns or less than a minumum of
one equivalent design storm's sediment inflow based on MUSLE calruilations, Peabody will
restore the above minimum sediment storage volume. Any material excavated from the
ponding area will be inspected or analyzed by a soil scientist to determine whether the
[ T}hga a::,represents sultable plant growth media. if the material .s suitable, 1t will be
s(ad iSi-'mun the pond disturbance area or on reclaimed areas of *he mine. If <he
Ir .

m tbrial § not suitable, .t will be disposed of in accordance with PWCC's backfilling

grading:152lan, a mainimum of four feet below the final reclaimed surface.

i ;Jn, Sonds6zd'l be inspected and maintained to contain or treat the runcff from cne 10-year,
R

Wi, I .
2'b'-hour precipitation event and to contain at least one year of seduiment storage based on

USLE or RUSLE calculations. This minimum storage level beneath the spillway will be
determined by: field surveys or aerial surveys; measuring the difference between the

splllway elevation and the water or sediment level, then using the stage-capacit

revised 02/21/00
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curve to determuine if adequate capacity remains :n the pond:; by stak:ng at the level

beneath the pr.oncipal sp.liway elevat.on where the capac.ly 15 equal to the runcff irom

the des.gn storm: or by other acceptable methods as directed by PWIC'S Trsragg,ona’

eng.naer, The storage level beneath this min:mum storage volume may be used for, but not
limsted to, the following purposes:

i+ Add.tional sediment st orage iuc - ér = ra fee

b " crage te reduce “he freguenc: 25 st orage capacity

ma.ntenance; and

-+ Additional runcif or pumpage from local fac.lities (1.€., transfer wash down

water, pumpage from other ponds, pumpage from sumps and pits, pumpaage and runoff

from the redrillina or testing of Peabody's Navajo acquifer wells, runcff from

local puplic water supply due to water sp.llage or wash.na of vehicles, etc.).

This additicnal runcoff or pumpade .i&i *00 unpred.ctable to cobta.n accurate volume

est.mates; therefore, some ponds are oversized and pericdically .nspected to

account for this eventuality,

Al]l of the sed.mentatiorn ponds will be des.,gned, constructed, and ma.ntained tc conta.in

oI treat the runcff from a lO0-year, 24-hour precipitatiorn event plus a manamum sed.ment

storage; therefore, all sedimentatiorn ponds will provide adeguate detention time to allow

the effluent from the ponds to meet State and Federal effluent l.mitations.

In addition, all ponds w.ll be designed and constructed to minumize, to the extend
possible, short cuircuiting. With vairtually all of the sedimentat.on ponds designed to
completely contain the runcoff from at least the 10-year, Zd-hour prec:pitat.on event,

short circuiting discharge through the sp.llway outlet should not be a problem .n order

to meet State and Federal effluent l.m.tat.on.

All water and sed.ment control facil.ities have been des.gned according to acceptable
engineering practices and applicable regulatory requ.rements. S$pecific desian criter.a

and procedures cons.dered applicable are descr.bed in this muine pernet.

Hydrologicai methods developed b arganiza-long such as “he TL.E. Department of

Agriculture-Natural Resources (Conservat.ol. Service (MR7TS), the U.S. Army Corps of
R

Eng:neers, the;X:)g2 3 ea'l0 ,eclamation, and the U.S. Department of Transportat:on are

19
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tilized by PWCC. Since NRCS methods are widely used domestically and internat.cnaliy
for analys.s of both rural and urban watersheds, these methods are used for most
hydrological analysais. For more speciralized hydrclogical problems, computer programs
will be utilized such as HEC-1 developed by the Corps of Engineers, SEDIMOT il. developed
by the University of Kentucky, and SEDCAD- developed by Civil Software of Lex:ington,
Kenmucky, Attachments D, I, D, and 5 contain a general descr-option of HEC-1, SEDIMOT II,

and SEDCAD, and the generic snput parameters.

However, FPWCC's engineers may, OL occas.on, use methods which differ from the des.gn
procedures submitted herein ii, in  their judgment, suc  deviation s warrantes.
Submittals utilizing a methodology other than described herein will be expleiwned and
justified. Designs will be submitted to the regulatory agency and approved prior
to constructicon. During construction, any required major dev.ations from the approved
design will be noted in the certified "as-built" report to the regqulatory authorities and
a2 request for .a permit revision to the original des.gn will be reguested. Until the
permit revision 15 approvea, 0o  additicnal mining disturbance will  occuxr  in tThe
watershed. In all cases, a professional engineer will review the deviations during
construct.on, and the requirements of the regulations will be followed. Construction
deviations reviewed and approved by the Registered Professional Engineer which are
considered to be more conservative or which still allows the structure to exceed the
minimum design standard described in this chapter and in the regulations, will not
require a permit revision. During construction, unfcreseen topographic, geological, or
seher conditions may be encountered which could reguire minor realignment of the
embankment, changes to the size of the ponding area, or other mincr deviations. In ne
case will the ponding area be constructed less than the design precaipitation event
AN 530 ] sJ.dequate volume for sediment storage when regquired by the regulations. This will
o ell =
allow .7ie flexibility required by PWCC to make field decasions during construction

04 iiitheut'-s duly interrupting the constructlion scheusule for each structure.

<“H arolo.%$ Design Frequency. Design freguency as it is commonly used in hydreologic
desicin. ‘describes how often a storm runoff event of a particular magnitude or larger is

4 1. NILG6 SEEmR, This event is usually expressed in terms of years, meaning that a storm

runcff event will be equaled or exceeded on the average of one t.me during the
interval. The probability of an event occurring in any one year is the reciprocal oi the
freguency. Conversely, further probability analyses can determune the re %uired des.ign

frequency when the design life and an acceptable probability of the stru'' re ded2.gn

e Re .ased



Ferhaps

capacity being exceeded during the design l.fe .s specaified.

Mandatory m.onumum des.an frequencies for eacn type of water and sediment control
faci1lity, except tor impoundments, have been specified by the regulatory agency. he
control

follow.ng mun.mum freguenc.es are used by PWIC to desicgn sed.ment and water

structureées, Due tc the rural location of the mine site and w.th nc one liv:ing in close

prox.m.ty downstream .0 the flocdplain, all structures' Impoundment Hazard Class.f.cation

e, Mumbemefelexyi g

runoff curve number for a guven watershed. Traditional methods

are classified as Class (A structures, (see Draw.ng No. B5404).
Stryuctyre Tyvpe (Claso 5 Frogyoney

Cb oy age ol SEMAR 5L
Temporary Sedimentat.con Ponds 10~year, Z4-hour 2b-vyear, o-hour
MSHAE-size Dams 10-year, Z4-hour 100-year, &-hour
Temporary lmopoundments As Designed 25-year, ¢-hour
Permanent Impoundments As Desianeg S50-year, cv-hou:

Structure ? 77.21¢({a} craiter.a General Storm

w/out spillway FMEP, t©-hour Not Applicable
Structure 5 77.216ta) criteria

w/out spirlliway 100-year, 6-hour Not Appl.cable
Ra ntall amount:. for the Black, Mesa muning complex are obtained from "NOAA Atlas 2,

Precipitation Freguency Atlas of the Western United States,

Selected precipitation maps for the 10—,

events are presented

an Attachment F.

25—, 50-,

Tne

and 100-year,

applicable precipitation events obtained from the atlases are as follows:

Precir-tatiol. tlnches)
Feturn Pericd years; e-Heour c4-Hour
i
2 .08 P
v &0 ’ EPE
10 2N ! R
2L 1.0 ’ Bab
50 2 ! 8o
[
10u las £ o

da

General Storm PMP

selection of the proper

hydrology is

el =

subject ive

Volume VIII,

Ar.zona

as

e 7 . .
- !q /f-Dh\ 23 Kevesed 02 21700
I

&S

t~-hour and Z4-hour

6-hour and 24-hour return periods for

t he



of curve number estimat.cn involve the engineer or hydrclogist, with some sculs and

vegetation snformation, visiting the watershed in guest.on, observing the vegetat.on and

so.ls, and ther: select1ing a curve number. Curve number sSelection relies heavily upon the

judament ol the des.gher, but th.s select.on process usually performs sat.sfactoruly in

pract.ice, curve numbers are a functiorn of three princ.pal var.ables: vegetat .on type,
revegetat.on cover, and the hydrologic soil group of the watershed soils. The curve

numbers are we.ghted based on maj jor so.l groups and vegetat.on types .n the watershed.

Table $ .3 the basis for all curve numbers used by PWCC., These curve numbers are part of

the revised NRCS, TR-55 publ.cat.ion (see Attachment G;.

PWCC will primar.ly be us.ing the curve numbers with.n the rangeland use. The reclaimed
areas will be evaluated us.ng the herbaceous land use. The und:sturbed areas w.ll be
evaluated us.ing the P.non-Jun.per and the sagebrush-grass land use, PWCC's lease area is

approximately 70-75 percent p.ncn~ uniper and 25-30 percent sagebrush-grass qround cover

in the und.sturbed areas (Chapter 9). These curve numbers correspond closely to Figure

S5-3 from the NRCES's publication "Frocedures for Determuning Peak Flows .n Colorado”,
March, 1880, which .5 also in Attachment G. Curve numbers for disturbed areas w.ll

ma.nly be based on the curve numbers for "Street and Reads”, curve numpers for “Newly

Graded Areas", and a rev.ew cof t*he land use dur.ng the life of muining and reclamat.cn.

PWZC wi1ll use these curve numoers when reviewing ex.sting structures and when des.gning

all new structures.

Where the cost of a proposed fac,l.ty might be extremely large, more extens.ve analysis

will be performed.
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TABLE £

NRCE Curve Numbers

Kayenta and Black Mesa Mines, Ar.zona

Rydrologic
Vegetation Hydroliogic Sgil Tvpe

Cover Type Cover EefellEasma E g 5
Reclaimed Areas (Herbaceous!

Pre-law (1877 poor = £

Post-law (1977) Contoured fair - 8
Undisturbed Areas

Pinon-Juniper

Poor Conditions 0-30% poor 75 83 B9

Average Mine Cond.tions 5% o 62 T8 )

Fair Conditions 3C-70% fair 58 w3 8(

Sagebrush-Grass

Poor Conditions G-30% poos &= ar Bs

Average Mine Conditions 30¢ - 6C i) e

Fa.r Conditions 30-70% fair 5l €2 70
Disturbed Areas

Paved w/open ditches i{inciuding

right-ci-way) B4 gz 9

Grave. roads [including right-of-way) BE ] 9l

Dirt roads i(incliuding right-ci-way] BZ # 89

Newly graded areas or bare ground Be 91 94

Scurces: Revised NRCS Technical Release No, S

Communicarion wath Colorads and Arizona NRCS State Hydrologist (8-3-250.

Note:
Interpolated from Figure 3-3, MRIS s publicaticrn  Frocedures for Determining Fea:. Flows
ir. Coloradc™, MarchlévdO us-6r a -—achment G).
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TAMC)

using AMC

Thr calculated values for curve numbers reflect ar. Apntecedent Mo.sture Cond.t.on
MRCE criterja defines AMC 11 as between 0.5 .nches and 1,1 inches of ra.nfall in the
desian event for the vegetation. "dormant" season and between 1.9
As the most intense precapltation
TI requires that a
an

five days pr.cr to thne
inches during the grow.ng season.
in the five days preced.ng the des.gn event
a condition that may

2.1

inches and
events are summer thunderstorms during the grow.ng sSe€asoch,
PWCC ut.lizes AMC II,

Z-year,
des.gn,

<

24-hour event occurs
This procedure adds conservativeness ta PWCC's runoff

minumum
guesti.oln. To .nsure conservatusr in

be atypical for the mine s.te.
Peabody engineers met with the 05M techn.cal staff in

1985 and July 10,
Peabody retained the f.rm of Dames

caliulatzones.
on June 26, 1985,
Coloradc to obtain clarif.cations of the new 30CFR regulations appl.cable to

Denver,
Dur.na August of 19K5,
1n the evaluation and preparation of the neceasary documentation for

Ind.an lands and to d.scuss Peabody's general approach to the engineer.ng and hydrology
and hydraul.c evaluation of facilit.ies on the proposed
Peabody's eng.neers,

sect.ons ¢f these requlations.

i Moore to assist
the geotechnical, hydroleg.ical,
On August 29, 1985 and .n subsequent conversations,
and OSM's technical staff have exchanged ideas and arrived at
1n comply:ng wath
sSuUmMmary

0SM considers acceptable methods
+nto the evaluation of existing and
a of

permit area.
& Moore's engineers,

far as what
presents

Dy

Dameas
a formal understanding as
the regulat.ons. These methods are incorporated
The General Report (Attacnment
and methodologies that were usea to evaluate structure compliance w.ith
Individual analyses have prev.ously been
regulations by

proposed structures,
of 30CFRT7.21¢6
ancluded .in

assumptions, data,
che 30 CFR Part 780 and £1l16 regulaticns.
meet.ng *he requ. rements
therefore, these structures were not
.8 untended TO SEIVEe as a

The General Report

for structares
inspection and design reports that have been

Deta.led reporta were

performed
or

rndependent engineering consultants and,
Hy,

(At tachment

Feabody's and Dames & Moore's evaluat.on.
impoundment structures.,
infarmat ion

companion document to the ind.v.idual
prepared for each of the sedimentation and

prepared for those structures requured during the current permit term

(see Table 1). In addit.ion, general

15 beu.ng submitted for ponds to be reclaimed

will be subm:tted to OSMRE for approwval
structures.

such as location and storage regqu.rements
and to maintain stakle
but not be limuted to, the

settlement
PWCC will use,

Mo ensure LonmEgoriont Progeioess i ve
the pond's embankment,

Clans or procedures:
Revised 02'_./-

slopes and compaction of

after permit approval and the rema.ning life-of-mine

T erTotrusill
e U,
b hY
PN
Zv

felloezz
{%' Y
5= G’.‘
i N
== <
= <
57
¥




All pond locations w.ll be cleared and grubbed which will cons.ist of removing all
trees, debris, underbrush, or any other undes.rable materials from with.n the project
graaing Limits. All clear.ng w.ll be restr.cted to the smallest area pract.cable.
Topso.l wWill be removed from the pro.ect arad.ng lim:ts una stockpiled for later
respread.ng on the coradeda slopes above the pond.ng limits.

A Keyway trench will be excavated a mun:mum of four fecet below natural grade or unt.l
smpervious foundation material .s encountered alona the embankment centerl.ne and
extend.ing the lenath of the embankment up to an elevation equal to the pr.ncipal
spi1llway flowline. The width of the keyway will be adequate to ensure compaction
across the entire trench. If unsuitable mater.al 15 exposed, the trench w:l11 be
further excavated into a relat.ively impervicus mater.al sat.sfactory to PWCC's
professional engineer.

The entire foundatjion area below the embankment w:ll be graded to remove uneven
surfaces, scar.fied, and prepared to receive f.1]l mater.al.

Embankment mater.al wi.ll be free of large roots, sod, frozen so.l, acid~ or toxic-
form.ng coal processing waste, coal smut, rocks or hard lumps greater than ten inches
in diameter, or pockets of hughly pervious sand, dravel, or acoria.

The top of the embankment will be constructed wath a min.mum camber egual to five
percent of the des.gn he:ght over the natural stream channel to allow for settlement.
Construct.on ©f the embankment will start at the lowest po.nt and proceed .in
compacted hor.zontal lifts not exceeding twelve .nches in thickness. Unless noted
otherw.sec, compacticn will be a min.mum of %2 percent of the Standard Proctor Density.
Care w.ll be taken to ensure bond.ing between success.ve lifts. The molsture content
will be adequate to obta.n the requ.red compdaction.

All finished grading of the spillway will be withun plus or minus 0.2 of a foot
measured at right angle to the sp.iliway. All slopes will be trimmed neat and graded
into the surrounding topograpiy.

The embankment's upstream and downstream side slopes will nct be steeper than those

shown .n Table 3-6, "Results of Stab.iity Analyses" (see Chapter 6, Attachment D,

Dames & Mocre's "General Report - Geotechn.c, Hydroleogaic, and Hydraulic Evaluation of
Sedimentat.on Structures"™), based on the embankment material class.fication and the
he.ght ¢f the embankment. This wil! ensure & minimum static safety factor of. i.", for

the normal pool with steady seepage saturation conditions and a sessmic safety factor
of at least 1.2 for the stability of the embankment. For embankments of greater
height ot different embankment material, an ind.evidual.st.c gectechnical .nvestigat.on

5
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Al]l .mpoundments will have a constructed maniumum freebcard of one foot plus or minus J.Z

'feet to resast overtopping by waves and by sudden .ncreases in storage volume.

Once all remedial earthwork is completed at each impoundment s.te, all slopes above the

high waterl.ne w.ll be mulched and revegetated in accordance with PtdCC's reclamat.on plan
to protect against surface erosion at the site. The upstream and downstream slopes of

he impoundments will be riprapped or therwise stab.lized when regquired by the

professional eng.neer in the impoundment des.gn. As-built reports for all the necessary
remedial work ident.fied in Draweng No. 8540¢ and in the Design and/or Inspection Report

will be produced, certified by e professional engineer, and kept on file at the minesite.

These as-built reports w.ll be completed no later than 45 days following completion of

ali the necessary work.

All +temporary sedimentaticn ponds and impoundments not meeting the sioe regquiremencs

of 30CFR77.21i6¢a) will have a single spillway that wiall, at a munimum, safely dischar -e
the runcif from a 25-year, 6-hour precipitation event. All spillway channels will be
constructed of nonerodible material and will be capable cof mainta‘n.ng sustained flows.

Spillways will be cut .in natural earth or rock wherever possible. In additien, the

spillways wuill not be earth or grass-l.uned.

All permanent sedimentation ponds and impoundments not meeting the sicze réguirements

of 3JOCFR77.216(a) will have a spillway that will safely discharge the runcff from a 50-

year, 6-hour precipitation event.
El1l sediment ponds cr smpoundments meeting the criteria of 30CFR77.I21¢(a) (i.e. MBHA-size
structures; will comply with all MSHA reguirements and will have principal and emergency

spillways that, i.n combination, w:ll safely pass a 100-year, ©6-hour precipitation event.

Unless noted otherwise on the plans, each pond or impoundment will be constructed with a

trapezoidal channel spillway. The spillway capacity will be calculated based on 2:1 s.de

slopes for sedimentation ponds even thiough the typical cross sections for spillway and

outflow channels in Attachment D show 3:1 side slopes. During remedial work and future
construction, s.de slopes will not exceed 2:1. However, flatter slopes may result (e.qg.,
2.3l In these cases, the spillway capacity weuld still be conservative since a 2:1

slope was used in t6Nrtginal design. In other words, side slopes flatter than a I:1

will provide mp,te.cross seet’l area, more capacity, and lower velocity.
]
=
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Prec.se locaticns and d.mens.ons of the spillway will be determined at the site by PWCC's
project engineer in order to f:t the spillway to the existing fieid condit.ions after

embankment construction and to uassure that the curflow channel extends a m.namum of 1%

feet beyond the toe of the embankment into the natural clhannel.

The sp.llway and ocutflow channe! w.ll be undercut and brought back to grade as necessary
tc allow for the proper applicat.on of topsoil or geotextile and rock-lunindg. Wnere
culverts are used for spillways in order to provide access across the embankment, the
tnlet of the culverts will be equuipped with trash racks to prevent plugg.ng dur:ng

precipitation events larager than the design storage event.

No cther treatment fac.lities in lieu of sedimentat.on ponds are pianned at th.s t.me;

howewer, +f  otner treatment faciliti es are regi.red, they will be des.gned and

constructed to treat the 10-year, Z24-hour prec.upitat.con event unless a lesser design

event .5 approved.

) 13 Exam.nat.on of the Sed.ment and Water Ceontrol Structures Map (se’ Drawing
Nos. B5405 and B5400) demonstrates that PWCC w.,ll nave full sed.ment control coveradge
including nond. or  Bes! Technology Currently Available (BTCA] structures or Best
Management Pract.ces for the post-law mining duisturbance areas as reguared by the
regulat.ons, except f0r certa.n port.ons of the overland conveyor which extends from the
Kayenta M.ne J-ZR Fac;lit;es to the railroad loadout facil.ty. The BTCA structures may
include rock check dams, rock downdrains, silt fence, straw bale d.kes, revegetat.on,
etc. These BTCA structures ang locat.oins are shown on Drawing No. 85400, of the 15,9
miles of conveyor, there are only three watersheds ident.f.ed between the Transfer "I'"
site and the ra:lroau loadout facilities that do not drain to a sedimentation pond or do

not have BTCA structures .n the watershed. The follow.ng is a breakdown of each exempt

seqment of these watersheds and the draw.ing and sheet number (s) where they are shown.

Watershed Londieoy fmemore 1 oot Lay a1
\Y 0,14 85400, (3-7
VI L. 45 85400, (J-"
_— T > VII —F — i T —— T D
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The area from N-B to the s.los was constructed prior to SMZRA and, therefore, no provisaicn for
sed.ment control was cons.dered dur.ng right-of-way acquusit.onl, des.gn, and conatruct.on. T¢
go into the 100-foot plus wide r.ught-of-way and bu.ld sediment controcl structures would not be
practical or feasible. All of these seaments are located .n ruggeu topograpnic cond.t.ons
where mass.ve rock outcrops create difficult or smposs.ble excavat.on conditions, potent.ally
requ.ring drilling and blast.ng or .n areas where overland flow .s diff.cult or .mpossible to
concentrate at a particular pcint at the conveyor. Much of the undisturbed upstream area
runoff flows asz overland or channel.red flow into and across the conveyor's right=-of-way:
therefore, any sediment control would also have to contain thus runoff, increasing the size of
a siitation structure considerably, The rema.ning sections of conveyor have been adegquately

controlled by sedimentation ponds or BTCA structures, (see Chapter 6, Figures 3¢ and 37, and

Drawing .oos. B540L and £54C5..

These three segments of the overland conveyor were evaluated for an exemption from providing
sed.mentation contrel us.ng the SEDIMOT II or SEDCAD+ Hydrology Computer Model. In add.t.ion,
due to the rugaged terrain and the inability to concentrate the runoff d.irectly within the
conveyor beltline's dusturbance, a theoretical worst~-case aF¥proach was used. This approach
Each

assumed all runoff and sediment would be transported to onfe location .n each segment,

segment was ana.yvzed for three worst-case conditions:

Rgsume an approx.ma*e segment w.dth of ten feet under the beltl.ne could be drained to
one point for each segment and fully contaﬁied;
i, Contarnment of the upstream undisturbed watershed conly; and

Assume the upstream watershed and the comb:ned conveyor beltline area could be drained to

one point for each segment and contained in accordance with the requlations.

The results of the analysis are presented .n Tables ¢ and 7.

&9 Revised 04/10/04
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The exempt.on available in 3C CFR H16,46(e) .s appropriate for the coverland ccnveyor based
on a rev.ew of local tepographic maps, a site v.s.t, and Tables 6 and 7. The total dravnage
area, based on measurements from 1" 400" scale tcopographic maps, 15 a very .ns.gnif.cant

area withun the total area. This represents iess than one percent of the total area. The
potential sediment dgemerat.ion freom only the beltline area .s less than 0.03 percent of the
total sediment generated from the total watershed:e of the tnree segments. Again, this .s a
very ins.gn.ficant contribution to the watershed's water gual.ty of the three segments.

Thais small disturbance area will contr.bute nc measurable .mpact to the downstream water
quality; the effects of dilut:on would be so h.gh that the water guality as a result of the
runcvff from the upstream-undisturbed areas would be virtually undetectable, (see Chapters 15
through 1% for add.tional discuss.on of natural background water gqualityl. Finally, .n
order to treat the equivalent of 0.061 ac-ft of runoff for all three-conveyor seqments,

approximately 22 ac-ft of sterage for the runoff and additional steorage {or the sediment
would be theoretically required .n order to contain the runeff. For the (.60 acres of
initial dusturbance, .this would be an astronomical amount of storage regu.red, creating more

surface disturbance from pond construct.on than what was to have been controlled for
conveyor duisturbance. Therefore, these types of small disturkance: represent the type of
m.unor disturbance, which the regulat.ons attempted to exclude sediment control and allow

sediment control exemptions.

The 1nput for the SEDIMOT 1II and the SEDCAD+ modaels was developed using the l0-year, Z4-hour
precipatataon event and standard engineer.ng methods referred to elsewhere .n th.s chapter.

The fellowing sediment particle s.ze daistri.but.on .snformation was ut.lized for this

wnalysis:
Particle Si-e imm. tergcent F.per [°s

I».100 102,40
4.760 1072.0
2 LAED 100.0
1.19¢0 Bl
.590 9y, 0
s.o2e” 95,0
1.14% .
.74 LS
0.037

] A
C.00- o
5.005 1.2
L.002 1200,
©.001 13.0
¢.000 wel
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TP Value N
specific Gravoty L og”
Submerged Bulk Specif.c Gravity = .17

Farticle S.ze L.str.but.ion's,

BLz¢ FSL=" PR0-2
s rTiner . Finer
3¢..00 197,04 10%.0t
G.TBL 9,00 =i.54¢
.98 5:.CE 65.20
LA 9l Th oc . 00
o HEE L% o B2 65.00
¥.I9E 3¢.71 €2.00
@ g™ 7.3t 4z.00
t.C074 g2.00 2%, 00
C.I§% g-.00 20,00
C.OlE A0 12.00
L, 009 o4, 00 1z.00
. 005 5% .01 PR o
{.002 4:.00 2,00
r.301 3,00 TLo
2.000 -. G0 L.0g

Specific Gravity = Z2.0#

Submerged Bulk Spec.fic Gravity 1.25

The d.sturbance area under the overland conveyor, from Transfer 24-25 to where Ccal Mine

Wash drains underneath the cconveyor, .s conta.ned .n the watershed for FPonds N10-B1l, No-M,
and NiO-C. The COnveyor Ma.ntenance road on the north s.de cof the conveyor 1s higher than

the area under Lhe conveyor; therefore, the runcff follows the slope of the conveyor or

].A and

dra.ns to the south .nto the watershed for Fonds 010-Bi, We-M, or. N10O-C, i(see F.gure
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in conclus.on, the exemption ava.lable .n 30 CFk Blé.4d(e) 1is appzo“r;ate for the three
segments c¢f the overland conveyor based con a rev.ew ©f the local topograph.ic maps, a s:ite
vis.it, and Tables € and 7. The total percentage of drainage area, peak flow, runcoff volume,

and sed.ment runoff of the total area .s relat.vely small. These disturbed areas have an
ﬁtsﬁ;n{ﬁcxznt affect on the total watershed's water guality for the three areas. This small
disturbance area will contr.bute no measurable .mpact to the aownstream water guality, the
effects of d:lut:on with the runoff from the upstream und.sturbed areas w.ll be sc h.gh that

the downstream water gual.ty etfect w.ll pe insign.f.cant, (see Thapters 1% through 1Y% for
additional discuss.ons oif natural background waler guality). Treating the runoff from the
ent.re watershed will requ.re disturb.ing new areas or areas previously reclaimed:; therefore,

more surface disturbance and additicnal retent.on of runoff will be required. These types
of small disturbances represent the type of minor disturbance that the regulations attempted

to exclude sediment control and allow sediment control exemptions.
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v guia 1l i £ Inspedt onssgideciererstmma]l professionsl engirree o I ot he o
guaiif.ed personne! unaer the profess.onal enginheer’'s superv.s.on, will 1nspect the
impoundments a min.mum of weekly during active construction and at "criot.cal Fm nterm
dqur.:ng construction which would include after keyway excavation, and upen completiocn of
construct.on. As-bu.lt reports w.ll be produced, certified by a profess:onal engineer,
and kept on file at the minesite. As-buirlt reports for new construct.icn will be
completed and submitted to the regulatory authority pr.or to any nuning disturbance .n

the watershed.

A gualif.ed registered profess.onal eng.neer or other gualified persconnel! under a
professional engineer's supervisicn wWill 1nspect and exam.ne impoundnents at ieast
annually until removal of the structure or release of the performance bond. An annual
inspection and examination sumhary will be provided to the regulatory authority .n a

certified report ducument.ng the present condition of the .mpoundment and whether or not

remed.al work .1s regu.red. Attachment E contains an example of Peabody's Annual
Impoundment Inspectiol Report. Tnspection reports for 1%85 prepared by Dames & Moore and
Leabody are .included as Attachment H. A copy of these reports will be Kept at the mine
SRS
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In addition, 30 CFR 780.25 and Bl€,4% requires an add:t.onal desian evaluat.on for any
impoundments Mmeeting the Class B or C criteria for dams def.ned .n the USDA, MRCS

Techn.cal Release No. ol, "Earth Dams anu Reservo.rs" manuai. All the .mpoundments on

Table 4, Drawing No. B5406, and Drawing No. B5408 were evaluated based on the following

WPCE def.nition of Class B, arnd T acams:

class (A). - Dams located .n rural or agricultural areas where fa.lure may damade
farm bu.ld.ngs, «gricultural land, or townsh.p and country roads.

Class (B). — Dams located .n predominantly rural or acgricultural areas where fa.lure
may damage isoclated homes, main highways, or mincor railroads or cause interrupt.on
of use or service of relat.vely .mportant publuic utilit.ies.

Class (1C). - Dame located where failure may cause loss of l.fe, serious damage to
homes, industr.al ana  commer.cal buildings, important public  ut:il.t.es, ma:tn

highways, or ra.lroads.

The existing structures were field inspected in the fourth quarter of 1494 and class.f.ed

under the superv.sicn of a profess.onal engineer. The eleven existing and proposed MSHA-
s12e structures have been evaluated based on MSHE's regulat.ons. The Black Mesa Complex
is located .n a remote and rural area with few public roads, utilusties, buildings, or
based on the f.eld

pravate buildings located in the downstream floedplain; therefore,

inspect.on and the NRCS definition, all of the non-MSHA-size structures are classifiet 4s

Ciass I. structurer ‘see Draw.na Nc, P340¢ .

MSHA=-sized dams are ins’ected weekly by a cert:fied NISHA darn .mnspecter and reported
annually as requuired by 30CFR77.216. The weekly and annual .nspection report forms are

presented in Attachment E.

In add.tion to the regular inspection:s, PWCC has numerous personnel including eng.neers,
technic.ans, environmental scientists, reclamation personnei, and operational personnel
that work within the perm.t area da.ly who will be observ.na the cond.tion of the
impoundments on a per.odic basis. If a hazard .s discovered during an inspection whach
threatens the protect.,on of ithe publauc, PWCC wull inform the regulatory authorities of
the finding and ¢of the emeraency procedures formulated for public protection and remed.al
based on the

act.on. The remed.al act.on will be determined on a case-by-case basis,

nature or scope of the hazard.

Tritiallyhl = = 20k es associated with all facilities
will be stabilized by applying tofscil ;. suitable stell material _bo" _ hian waterl.ne
.
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and revegetated with the standard seed m.x .n accordance with the reclamat.ion pian or by

applving crushed rock, r.prap, concrete fabr.iform bBlankets, geclext.len, ©r other

appropr.ate methods to muin.um.ze eros.on or deter.orat.on. However, excavated slopes i.n
DEearoaTh, fractured scoria, or other competent materials whuich are steeper tha.. <8
will not be topsciled or further stabilized. Mauntenance w.ll be performed .n such a

manner that the (ntegraity of all facilit.es will be maintsined, and the fac.lity will

tuncr.on as des.gned. Other minor remed.al reconstruction wi:ll be performed as necessary

Lo mainta.n each tacu.lity,

Discharge from sedimentat.on ponds, permanent and temporary :fmpoundments, and diversions
will be controlled by energy dissipators, riprapped port.con of tne channels, and other
'devices, where necessary, to reduce erosion and to minimize disturbance of the hydrolog.c
Dalance. Discharge structures will be des.igned, where necessary, accord.ng to standard

endineer.ng design procedures.

After the effluent in the sedimentat.on ponds has had adequate detent.on t.me to meet
g*a+e and Federal effluent limitations, PWCC will use pumps with an .ntake screen
attached to a flotation device as a nonclogaing dewatering device or other means to lower

the water level in the pond and restore the runoff capacity for the 10-year, Z4-hour

prec:pitat.on event. The flotation device w:ll be attached to the pump's intake hose
o prevent suction of poor quality water at the bottom or side of the pond or
impounament . The water removed from the pond w:ll be disposed of .n a manner consistent
with FWCC's approved NPDES permit. FWCC has the pumps and hose, or pipe shown in Table &

ava.lable on Black Mesa to dewater sedimentat.con ponds.

In addat.ion, PWCC has access to many pump and hose supply vendors throughout the "Four
Corner's" regional area. When PWCC dewaters an impoundment or pond, the waler w.ll be
discharged .n one of the following methods .n order to restore adeguate storage capacity
and to minimize erosion downstream:

54 The water may be pumped to ancther pond that has sufficient capacity. The water in
the second pond will be used as < dust control agent, .n the construct.on of earth
embankments, ©l mine-related activity.

z If the water is not pumped to another pond, the water will be d.scharged throuah the

decant system cor pumped into the pruncipal or emergency spillway and discharged

aownstri, ISPG ¢ prll nce w.tl the NPDEF perrmit.
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TABLE *

Black Mesa Cemplex Dewater_ng Equ.pment L.st

EumCs
ARG
G.F.B
niy Make Moaei Sice Rate
Fayenta M.ine
o500 Gormarn Rupp “4ADD quw B0u
5] Sormar. Rupp SaRID0 i 100
O Sormar Rupp “qRICT 5" 800
952 Gormal. Rupp £4A200 an 800
ahe Gorman Rupp 14C0-DI " 700
955 Gormarn Rupp SEBL " 2000
95¢ Gormar, Rupp SEBL [ 2000
Black Mesa Mine
697 Gormar. Rupp c6RI- F3L0 ar 10
[ 333 Gormar. Rupp S6AI- P30 L 1800
£G¢ Germar, Rupp SeBL W 200t
Warehouse Gosman Rupp 56BL " 200,
Joant Use
41041 Detrost Diesel-Gorman 4A2DT " 80u
TCOTAL: 1e, 300
Hose
BM , 00G° " Fle: Hose
203 B S0 4" Fle:: Hase
Jc.nt Use 500" <" Alum,
s, 0007 2" ALum,
Total 7,700°
/:\;-0 Q 75
h g &S
i~ % - =
s TN A2 '

15
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EE I1f the spillway 1S nct designed Lo handle the discharge velocities ol the uewater.ng

system, the water will be d:scharaged downstiream of the toe of the embankment .n the

natural channel, The discharge point will be located at a nonerodible bedrock or

rocky coiluv.al location. The ex:t veloc.ty and i1n.tial imparcrt ©of the discharaqge

will be absorbed by the rock and the water w.ll be quuickly spread cover a larger

cross-sect.iohal area; therefore, the channe! veloc.t.es w.ll be reduced. Based on

the following eguation:

L=V (A

wWnere

Max.mum ¢ = 4.5 cfs (7,000 gal/mun)

Maximum V = 5 fps

when the cross-sect.onal area of the rocr ex.t channel eguals or exceeds 0.9

ftz, the veloc.ties will be nonerodible. Note the above w.ll vary based on the

d.scharge from the dewater.ng system and s.te-spec.f.c conditicns, TWCC will

construct a nonerodible channel based on the minimum cress-sect.oneal area .f a

nonercdible ex.t channel doe:s not ex.ist.

3 If the downstream channel consists of natural ercduble material, PWCC w.ll

construct an impact or energy d.ssipator bas.nL. The pas.n will cons.st of

durable, nonerod:ble type mater.al. Tne veloc.ty at the outlet of the

dewatering system w.ll be determined by us.ng Manning's equation for open

channel flow or the following equation for the duischarge from a carcular pipe or

conaust :
¥ e — R
o
v = Velocity of flow (ft/sec)
Ipm = Gallons per muLute
d = d.ameter of circular pipe or condu.t (inches)
{reference: "Zameron Hydraulic Lata", 1984 by Ingersoll-Rand

Fublicaticns)

on-ce the velgcity is determined, the operator of the dewatering system has several

opticni to Min.Mmize erosion at the outlet o1 the dewater.ing system:

ta 1f the velority 15 too high for the energy aissipater or downstfeam chanhhel,

reduce the quantity of flow or gallons per m.nute discharged. This wi:ll reduce

9417 [i.‘ ] \
) ¢ srae velocity and MunimizZe eroSion.
=r

wl
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o I tie wvelocity 1S too huigh for the energy dissipator or. downstream channel,
(ncrease the diameter of the discharge pipe or .ncrease the cross-sect,onal area of
the discharge channel. Th.s w.ll also reduce the veloc.ty and minimize the eros.on.
If the quantity of flow or cross-secticnal area ©of the aewater.ng system cannot be
ad justed to min.m.ze the veloc.ty and ercsion in the downstream channel, an energy

d_ss.pator or impact bas.n will need tc be constructed at the outlet of the

dewater.ng sysiem.

Typ:cally, for the dewatering equupment l.sted in Table H, ap eros.on resistant linung

w.ll be requ.red that w.ll take the init.al .mpact of the discharge and spread the water

over enough cross-sectional area in the impact basin to reduce the exX.t velocity. The

wmpact basin will be sized us.ng procedures described .n De..ap of Smyll Dams {USBR,

1873 . The conjugate depth for the hydraulic jJump will be est.mated using Figure 248 in

Desagn of Small Dame with an estimated head less of 30 percent. The tailwater depth

below the sti1lling basin w.ll be estimated using Manning's equations for a trapezoidal

channel with dimensions similar te the outflow channel. The length of the stilling basin

will be est.mated based on research reported .n Hygdraglsoc Doc gn of Sp)iwsys JUSACE,

19¢€5%,, where bas.n lengths of five t.mes the hydraulic jump conjugete depth proved
aueg.ate. The depth of the st.lling basin below the natural streambed elevation will be

calrulated by subtracting *he tallwater depth from the hydraulic jump conjugate depth.

Riprap lin.ng for the st.lling bas.n will be s.zed ussna the calculated velocity .o the
outflow channel leading to the stilling basin. The mun.mum height of riprap along the
s.dewalls of the still.ng bas.n will be set equal to the hydraulic jump conjugate depth
p.uf freebocara. Freeboard will be calculated us:ng the fellowing empzrical eguation from

o of Small £ (USBR, 1977

FB = 2.1 4V = dl

Where FB = Freepcard ir. feet
v Velocity of flow entering the bas.n in feet per second

d? = Hydraulic jump conjugate depth in feet

Freebcard values will be rounded to the nearest half fcot, The walls of the exit —hannel
will be transitioned sc that the ex:it channel cross section of the basin approximates the
cross section of the natural channel. This will aveoid any abrupt transition zone which

could increase erosion potent.ial. Typical des.gn configurations of this basiti will he

s.milar to thew kid in discussed in CThapter ¢, Attachments D and H.
,h.f
PR .
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The rate of discharge w.ll be governeu by the s.ze of the dewater.ng system. Normally,

when a pump.ng system .s used to dewater the .mpoundment oy pond, the d:scharge rate will
he in the range of cone To five cub.c feet per second. Some of the larger MSHA-s.ze
structures have valve controlled dewater.no systems that may have d.oscharac ratey Lfrom
zero to 100 cub.c feet per second, Whereas, .f a s.phon or other means of dewater.na .s
uSeL, the discharge rate w-1]1 be .im.ted by the s.ize of the dewaterina system and the

number of dewater_ng devices,

Chapter 11 of the PAP conta.ns a d.scuss.on of the prec.p.tat.on on Black Mesa.
Typacally, the mine area has leong dry per.ods, dry clear alr with low humud:ty, ana a
nh.gh percentace of sunshine, The average annval prec.p.tation .5 approximately ten
inches, occurrihg praMmar.sly i the form of convect.onal showers during the summer months.
Long periods often occur w.th l.ttle or no precipitat.on; therefore, pond dewaltering is

not currently necessary for the ma ,ority of .mpoundments.

BAs a result of the NPDES monitor.ng durinag 1985, 14KE, and 1987, PWCC has recorded only
nine ponds that have exceeded the EPA's l0-year, Z4-hour storage level. S.nce these
levels were recoraed, TRTT has rece_verd, on December 2., 19¢7, a HPDES Permit
Mod:ficat.on that authorized PWCC to discharge storm water runoff from the water
retent1cn ponds .n the absenpce of precip.tation events. Also, PWCOC has constructed tne
J2~-A dam downstream of the CW-A pond. As a result of the new NPDES perm.t and lhe
remedial work, PWCC anticipates having to dewater only five cof the nine ponds in the
future. Therefore, based on the above, PWCC has the ava.lable egu.pment to dewater the
ponds when the maximum allowable storaage level .s exceeded. In add:tion, PWCC has o
fully egu.pped wdter qual.ty lab located at the mine site, a full fleet of construction
equipment avda.lable, and approximately 750 employees at the m.ne site available to

maintain access and water levels at all c¢f the sedimentation ponds.

As an alternat.ve to mechan.cal dewater.ung devices, such as pumps, some ponds will be
des.gned w.,th principal spillways such as a perforated drop inlet or a trickie tupe, In
these situations the principal spillways will be designeu t2 dewater the pond of the
runoft from the des.gned prec.p.tation event, withuin 10 days follow.na an even. These

dewater.ng dev.ces will be des.aoned tc be non-clegging.

Final reclamat.icon for all temporary siltation and temporary impoundment strurtures not

-
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required to support Mihang operat.cns will be reclaimed 2 manner cons.stent wath the
reclamatrion plarn. Unless these structures are s Vecifically sdentif.ied 4s a "ermanent

structure (see Draw.ng Mos. B5324, B5H405, and 8540¢) or a regquest is made by the Tr.be
ana logal residents in publ.c comment meet:nas (i.c., public comment meetings, local
Chapter meetings, or the Black Mesa Review Boaru meet:ngs, etc..), oI a written request ;.o
sent directly to PWIC's management, each structure 15 class.f.ed as temporary and
therefcre wil! be reciaimea, Each reguest will be evaluated by PWCC to assure the
structure .s regulatcry and econom.cally feasible to remain as a permanent structure,
segiment control facil.ties wuall De retained unt.l reclamation requ.rements for d.sturbed
lands are met and approval is granted by the regulateory auther.t.e: to remove the

Struciures.

All structures not approved as part of the finael! reclamation plan will be reclaimed by
grading the embankment mater.al into the surround.ng topography, removing culveris, re-—
establishing dreinage, prepar.ng the graded surface 1n accordance with the reclamata.on
plan, topsec.ling, seeding, and mulch:na. Permanent sedimentat.on ponds and .mpoundments
will be ma.nta.ned and will meet the regu.rements of the uapproved reclamat.on plan for
permanent strurtures and LMEJUnaments. PWZC  will renosvate suck. st racures, shere

necessary, to conform to the approved reclamation plan.

MOHLe2e CFrpetyra (000=270°")

PWCC will utilire eleven structures that meet the criteria of 3CCFR77.216(al. Eight
structures were censtructed prior to September 28, 1984, one structure (1"il4-H! was
conatructed in 19845, one structure {(J2-A; was constructed in 19k¢ and another structure
JT-JR.  was constructed in 2001, Two structures will be temporary and nune structures
will be permanent. The pr.mary purpose of these structures, except for the Kayenta Mine
Fresh-Water Pond (FM=-FWP), 18 to control sedument from disturbed mining areas. M-FWE '
purpose 15 to hold fresh water pumped from a nearby Wavajo aguifer well. " The locat.on of
all tne MSHA structures can be found on Drawing No. B5405. The drainage area for each
structure is delineated on Drawing No B5400, Sheets 1 throuah Zo. All of the deta.led

des.gn information and site descraipt.ons for these structures constructed before 1995

nave peen orert;i,us'l TTDMLtT-Co L egs . atr'Te aut.ner.'_toes, enlitmnar © LY 0 1. Ihe  .or
regquired for 30CFR7H0.11, 780,12, and le.4% Lnclus.ing ... arron, :reap nurber, _cnerr,!g'or
date,

14 F .rsea




remedial work schedule, drainage area, storage capacity, and spillway information for the

existing structures is included on Drawing No. 85406. Attachment h contains the

inspection report for each existing dam.

Following is a description of each MSHA-sized structure and where additional information

tan be found:

L

1L

L.

J2-A (Wild Ram Valley Dam}. MSHA 1.D. No. 1211-AZ-09-00533-02. J2-A design

information was transmitted to OSM on 5/14/85. Approval was received and
structure completed in 1986.  J2.A drains a watershed of approximately 2, 74
acres and has a total storage capacity of approximately 177.7 acre-feet.
Drawing No. 85410, Volume 22, Sheets 1 and 2 shows the proposed site plan and
stage-capacity curve. Drawing No. 85411, Volume 7A, Sheets 1 and 2 show the
"as-built" condition and stage-capacity chart for J2-A dam. The dam's
primary purpose is to control runoff from mining areas. The dam is a zoned
embankment dam extending tc bedrock. Figure 1 depicts a typical cross
section of the zoned embankment. More detailed design information can be
found in the Sargent, Hauskins, and Beckwith (SHB) “G*otechnical

Investigation and Design Development Report” submitted 5/14/85.

J7-Jr Darn, MSHA 1.D. No. 1211-AZ-09-01195-09. Detailed plans in Volume 7.1 for
J7-Jr Dam were approved by OSMRE and MSHA on January 11, 2001, J7-Jr Darn was
constructed in 2001. J7-Jr Dam drains a watershed of approximately 3,960 acres
and has a total storage capacity of approximately 724 acre-feet. The dam's
primary purpose is to control runoff from the J-19 and J-21 mining areas. The
J7-Jr MSHA Dam Design Report and more detailed design information can be found
in Volume 7.1, Chapter 6, Attachment Al and the as-built is in Volume 7A.

J-7 Dam, MSHA LD. No. 1211-AZ-09-00533-01. The J-7 Dam was constructed by

PWCC in 1973. The embankment is utilized as a haul road, for sediment
control, and to impound water for dust suppression water and as an emergency
water supply for the Black Mesa Pipeline Company's coal slurry transportation
system. The J-7 Dam drains a watershed of approximately 9,217 acres, which
includes the J7-Jr Dam's watershed of 3,960 acres and the downstream area in
the J-7 Dam's watershed of 5,257 acres. J-7 Dam has a total storage capacity
of approximately 669 acre-feet.  Drawing No. 85412 shows the curr “nt  "as-
built” conditions of the data site.  Figure 2 illustrates the current stage

;,capacity curve for the J-7 Darn.  The J-7 Dam is included in the Permit AZ-

50.001 area. The J-7 Dam was approved by MSHA on 5/12/80 and by 2311 on

=
C.Iv29/82. The embankment consists of a 60-foot wide

S0 Revised
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IV.

v.

com* acted c¢clay core. Figure 3 depicts the cross section of the embankment.
Mcre detalled waesign  informatiorn  can we  Zfound it tne  SHE  Geotechnical
Investigation Report (B/27/76¢) previously submitted to regulatory authorit.es
and included in Attachment R.
Jlé~A Dam, MSHA I.D. No. 1211-AZ-0%-01195-07. The J1é-A Dam was constructed in
1982 as a zoned rock-fill embankment. See Fagure 4 for a typical cross section
of the embankment. The design of Jlé-A was submitted in Fermuit AZ-0001, Volume
58a MSHA approved the desagn on 7/19/82 and OSM approved the design on
5713782, Drawing No. 85414 shows the current "as-built" cenditzons of the dam
s1te. J16-A drains a watershed of approximately Z,684 acres with a total
present storage capacity of approximately 333.0 acre-feet. Figure 5 depacts
the current stage-capacity cuzve. More detailed design information can be
found in the SHB Geotechnical Investigation Report previously submitted to OSM.
Jl6-L Dam, MSHA I.D. No. 1211-A2-09-01195-0€. The Jié~L Dam (Reed Valley Dam)
was constructed in 1984 as a zoned earth embankment to control runcffi from
mining areas (see Figure © for a typical cross section of the embankment). The
detailed design was submitted as an amendment to Permit AZ-0001 xn Volume 34.
Rpproval was granted on 12/15%/82 by MSHA and cn 6/3/83 by 0SM. In 1994, PWCC

determined the ponding area had silted sufficiently to regu.re increas.ng the

capacity. A permit revision was submitted and epproved to increase the height
of the spillway and the tep of embankment. Drawing No. 85416B shows the
current "as-built"” condition of the dam site. Jle-1 currently dra.ns a

watershed of approximately 7,873 acres with a total present storage capacity of
approximately 399 acre-feet. Figure 7 depicts the current stage—capacCity
curve., More detaiied design .nformation can be found in Rellins, Brown and
Gunnell, Inc.'s "Reed valley Dam, Final Design Report" (B/26/82) previously
submitted to O3M.
yenta Mine-Fresh Water Reservoir (KM-FWP), MSHA I.D. No. 1211-A2-09-01195-01.
-"SkF was constructed in 1972 as a surge pond to provide water for mine
LI
fac t.es, for dust suppressiocon, and t¢ supply the Black Mesa Pipeline
Comp v's coal slurry transportaticn system. The pond was lined with a 0.015-
msq/ teo 0.020-inch thick PVC membrane pond liner furnished by Water Saver
:”mpany, Inc. The embankment was constructed cut of locally avaslable material,
predominantly clayey siits and clayey sand material, See Figure 6 for a typical

cross section of the embankment. The KM-FWP is in Permit AZ-0001 area. The K-

FWP was approved by MSHAR on 3/28/79 and by OSM on 1/2%/82. This pond collects

Revised 02/21/00
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runoff ornly from the adjacent acrcess road which is approximately one acre, with

a total present storage capacity of approxumately J1.7 acre-Iieet. rawing
No. 85418 shows the current "as-buult" condit:ion of the reservoir site. Figure
¢ depicts the current stage-gapacity curve for KM-FWP. More detailed design

information can be found in SHB "Geotechnical Investigation Report, Dam No. 1"
(B/16/76) previously submitted to OSM and included in Attachment E.

VII. Nl14-D, MSHA I.D. No. 1211-AZ-05-01195%-02. N14-D 185 a multue-zoned earth dam
constructed in 1982 to control runoff from mining areas and as part of the
Fayenta Mine Road and PWCC's overland conwveyor system (see Figure 10 for a
typical creoss section of the embankment. The detailed design for N14-D was
submitted in Volume 1%, Tab E of Permit AZ-(C001. Approval was received from

MSHA on 10/15/81 and from OSM on 7/23/81. Drawing No. 85420 shows the current

"ge-bull:" condition of the uam s:te. N14-D drains a watersuea of
approximately ~E3€ acres with &  total present storage CApASity of
approximately 559 acre-feet. Figure 11 depicts the current stage-capacirty
curve. More detailed design information can be found in SHB's "Geotechnical

Investigation Report" (6/30/81) submitted previcusly to OSM.

VIII.N14-E, MSHA I.D. No. 1211-AZ-05-01105-03. N14-E is a muiti-zoned earth dam
censtructed in 1982 to control runcf{f from the mining areas and as part of
PWCC's overland conveyor system (see Figure 1I for a typical cross section of
the embankment). The detailed design of N14-E was suvbmitted in a letter
amendment (7/24/81) to Permat AZ-0001. Approval was received from MSHA on
12/6/81 and from OSM on 2/17/82, Drawing No. 85422 shows the current "as-

built” condition of the dam site. W14-E drains a watershed of approximately

157 acres with a total present storage capacity of approxzimately 66 acre-feet.

Figure 13 dep.cts the current stage-capacity curve. More detailed design

information can be found in SHB's "Geotechnical Investigation Report™ (7/24/81)

subm.=ted prior to OSM's approval.

IXN.MN14-F, MSHA I.D. No. 1211-AZ-0%-01165-04. N14-F is a multi-zoned earth dam

constructed in 1982 to control runoff from the muning areas'and as’ part of the

%1 -14 East haul road (see Figure 14 for a typical cross section of the
bankment). The detailed design of N14-F was submitted in Volume 21, Table C

an amendment te Permut AZ-0001. Approval was received from MSHA on 5/21/B2
“gid from OSM on 3/25/82. Drawing Noc. B5424 shows the current "as-built”

‘cena. toon of the dam site. N14-F drains a watershed of approximately 376 acres

with a total present stcrage capacity of approxamately ol acre-feet. F.gure 15
dep.cts the current stage-capacity curve.

&0 Re. _sed C,1'11
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1414-F ras gpproximately s.Xty-five percent of its original des.gn staorage

capacity. The total storage capacity was orig.nally %4 acre-feet, and it
currently has 61.1 acre-feet of capacity, Th.s reduct.on resulted trom mine
spoil being placed in part ©f the ponding area. The embankment was not
affe--eas tnerefore, Lames & Moore rev_eveu *he current hydrolagy and

hydraulics of the dam to assure compliance with the regulations (see Attachment

J, Dames & Moore's "N14-F, Review Heport"). Tlie spillway .s adegquate to handle
the 100-year, 6-hour storm and the ponding area can hold 20.37 acre-feet of
runcff plus the equivalent cof 33 vears of sediment storage. More deta.led
des:gn information can be found .n SHBE's "Georechnical Investigation Report”
{12/30/8]1) submitted prior to OSM's approval.
¥. Hi4-G, MSHR I1.D. No. 1211-AZ-09-01195-05. Ni4-G .s a multi-zoned earth dam
constructed in 1982 to control runoff from the mining areas and as part of the
N-14 East haul rpad (see Figure 1¢ for 4 typical cross section of the
embankment . The detailed design of N14-G was subm.tted .n Volume 21, Tabcle C
45 an amendmen. tc Permit AZ-0001. Approval was recei.ved from MSHA on 5/21/82
and from OSM on 3/25/B2. Draw.ng No. B8542¢ shows the current "as-built”
cond:t.on of dam site. N14-G dra:ns a watershed of approximately 1,479 acres
with a total present storage capacity ot approximately 18% acre-feet, Figure
17 dep.icts the current stage-capac.ty curve, More detaeiled design .nfcrmation
can be found in SHB's "Geotechnuical Invest.gat:on FReport”™ (12/30/81; submitted
pr:or to O3M's approval.
®i. Nid4-H, MSHA T.D, No, 1211-AZ-04-011%5-0¢. N14-H .5 a multi-zoned earth dam
constructed i1n 1985 to control runoff from the m.ning area (see Figure 18 for

a typical cross section of the embankment). The deta.leu design of N14-H was

submitted to OSM on 10/7/82 .n Volume 3¢ cof Perm.t AZ-0001. Approval

was recejved from MSHA on 3/4%/84 and from OSM on 2/21/64. Drawing Nc. B542E
shows the current "as-built" cond:tion of the dam site. N14-H dra:ns a
Lryoll
Pon g . . .
‘ = watershed of approximately 1,615 acres with a total present storage capacity
0 of approximately 27 acre-feet. Figure 1- dep.cts the current stage-capacity
CurTe. More deta.led des.gn informat.on carn be found .n SHB's “"Geotechnical

Investigat.on Report® previcusly submitted to OSM,

review of the above .informat.on for each MEHE dam and based on prior review and
ﬂ‘proval of the struclure by the appropriate regulatcry agencies, P1CC believes these
structures are .n compl.ance w.th 30 CFR 780,12, Each structure was constructed and/or

mod:ified under the supervisicn of a regustered profess.onal eng.neer.

L] Rel.sed 02/21/00
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Drawlng Nc. 685406 compares the design runoff capacity of each enisting structure wiath the
present sterage capacity and for each strurture the present storage capacity is more than
adedguate to allow storage for the design runcff capacity, plus sediment storage.

Therefore, 1t is safe toc assume storage caparity is more than adeguate.

Tne spillwayv for each structure was constructed agcording to the approved plan:

therefore, it 15 safe to assume the spillways will perform as approved.

Attachment K and Drawing No B540€ indicate no remedial work 185 requi:red fox any of the
existing MSHA-size structures. Therefore, it should be safe to assume there is no
apparent structure problems, which creates a risk of harm to the environment or to the

public health or safety.

Fifry-one total water sources that fall intc three categor.es of impoundments for
providing water for wildlife and livestock will exist or are being proposed for
consideration to permanently ex:ist at final bond release. These categories include Pre-
Law wnternal impoundments, existing and proposed Post-Law internal ampoundments, and

ex.sting and propesed water zontril 0 osIructures 'sedi_men- oonds!. ALL  of  cnese

impoundments are shown on Drawing Nos. 85324 or 85405,

N.neteen pre-law and post-law permanent internal impoundments currently exist that are
available for wildlife and livestock use as a part of the post-min.ng landscape. Taree
permanent impoundments are approved permanent internally draining ponds located in the
li-.  coal respurce  area and are designated as NIZ-RA, NIZI-RE, and N2-RC. Sixteen
impoundments existed prior to the 1982 issuance ¢f the Interim Program Permit or are Pre-
Law internal impoundments. The s.xteen structures .nclude f.ve Post-Law structures, 31-
RA. {(J1-PLl 441, JI-RB(J1-PI #2), J3-G(J3I-G(PI}), WI-RA(M1-PI #3) and NB-RA(NB-PI #1), and
: BLructures. Five Pre~Law structures are locatea in the J-3 coal resource

8l, J2-PII ##2, J3-PII #3, J3-PII #4, and J3-PII %5, and the N-1 cosal

reeurce a¥> has six Pre-Law structures, N1-FZI §1, N1-PII #7, N1-PII #4, HWI-PII 45, Nl-

#6, an 1-PII #7 (see Drawing No. 85324).

The exst i'. N2Z-R&, NZ-RB and HI-RC Post-L4w internal permanent .mpoundments have been
1*rf.sly designed and approved .n the AZ-D001 permit. Indiv.dual inspection reports as
well as the approved design are included in Attachment H. PWCC and Dames & Moore
evaluated the current condition of each impoundment based on the new 30 CFR regulations.
Included in the ipspect.ocn reports are a site description; stability, hydrology and
hydraulics description; s+tability, hydrology and hydraulics analysis; remedial compliance

plans and the 198% inspection reports.
Revised 01/15/92



One additicnal .nternal permanent impoundment 15 being proposed for consideration in thus

AE {J14-RE.. It will be located .n the J-19% coal resource area. Water pers.stence work

"

sheet calculations are provided .n Attachment T. Detailed designs w.ll be subm.tted .n

accordance w.th schedule provuided in Table 1.

Ir. wddit.on o the nune Post-law internal .mpoundments, PWCC is alsc preopeos.hdg an
additional th.rty-one existing or propcsed sediument control structures be considered as
permanent .mpoundments (Table 9;. These thirty-one impoundments include nine existing
MSHA structures, 20 exysting sediment control structures, and ” propcosed seduiment control
structures, ¢f the 5 Post-Law, pre-19%82 .nternal .mpoundments, one existing structure,

J3-G, .5 currently being utilized for sediment control; however, it .15 more applicable to
consider thus structure as an internal impoundment being utilized as a sedument control
structure. The other four Post-Law, pre-1%82 structures, Ji-RA, J1-RB, N1-RA, and N&-RA,

are 1ocated in the reclamation.

Be.ng multi-purpose structures, these .mpoundments are util.zed for sediment control
during the lite of the mining and reclamation operat.ons and w.ll then be cenverted to
permanent structures prior to final bond release, Deta.led des.gns will be submitted for
approval in accordance with the schedule provided .n Table 1 prior to construction.
Des.gns for proposed structures, or mod.fication of existing structures will address
permanent .mpoundment performance standards. Water pers.stence worksheet calculat.ons

are prov.ded in Attachment T. Additional reference information can be found for each

structure .n Table 4.

wWa s 1o = i I.arad .
Inc. (WWL), Fort Collins, Colorado to study and model pert.inent hydrelogical parameters
and analyze the structura] stab.lity of potential internal impoundments. The resultant

1eport was submitted to OSM in Apr.l, 14982 (PAP-hAppend.x L, Volume 27).

The hydrolog.c parameters related to the permanent impoundments were analyzed by WWL
through <ne use o©f <three computer models. The first model developed prec.pitation
statistics for the Black Mesa leasehold by analyzing a 30-year precipitat.on record from
nearby Betatakin, Arizona. The precipitation statist.cs were then .ntegrated in a Monte

Carlo simulation to developr & prec.pitat.cn sequence by day that retains the stat.st.cal

properties ;:‘/’\q%?,%ﬁ@é‘ 2 _.f\:o:lcal record.
AL ;
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Proposed Permanent Impoundmeats,

Sod—E
TERCT

J27-RA
JL7-RE
e RE
N1-RA (0OSM Released 10/04)
N2-RA (OSM Released 10/04)
NZ2-RB (0OSM Released 10/04)
N2-RC (OSM Released 10/04)
R5=A
D4
N7-D
N7-E
11§ -RA

N1G-&2

Tac.e &

Including Post-Law Internal

Impoundments and Sediment Ceontrol Structures

Drainaje
Condition Lrea .alres
Exiscinglz AW
Existing:!I: 2%.o-
Existing (M, 266413
Ezisting!S: SR o d
Existing(5) 25I.:2

st.ngili J4ILE

Existing(H; 325¢€.7
Existingi{M; 3%6C.3
Existong (s’ 260,10
Existing M) 2415.¢C
Sxisting(§, ST
Existing(i® 73s5%.@
Fropased. I” 5i10.1ir
Existing!s; 534.C

118200

Exlsting 8’
Proposed!s)

zisting St

=

jul

zistingi§)
Existing 8!
Existingil;
BRieving|is:
Exzisting(I)
Euristing (I
Exiscing:§)
Exist_ng(8:
Eristing:!s:
Exzisting.§:
Existing 2

Exlistingt(s)

m

[24]

[

w

L

Revised 01/28/05



Table Sggeint.
Proposed Permanent Impoundments, Including Post-law Internal

Impoundments and Sediment Control Structures

Dra.nage
bond ID Condition Area .acres’
N10-D Existing(s. 230
Ni0-G Prorosed (P, 463.9
Nil-A Existing (8] 498 ¢
NLi=G Exnusting (8 BEZ.L
Nlz-c Existing;S: [
N14-D Exnisting (M. le3¢. o
N14-F Exlsting (M, 3%€.C
N14-G Existing M, 1475, 0
H1l4-RH Existing (M 161z.C
TPF-D Existing'§ 254.¢
TPF-E Exlstling(s 25,0

Ll - {8) Sediment Cg¢ntrol Structure, (I} Internal Impoundment Structure, (M) MSHA Sediment Control

Structure

= Not Designed

e Revised 01/15/0C



The secong mcdel calculated the runoff correspond:-ng to the precipitation input for each day, the

pend depth for each runeff event, and the change in water quality for each day. The runcff

calculat.ions employ accepied NRCS eguat.ons and a dimensionless Area Index parameter for

corresponding watershed and pond areas. The water gqual.ty calculat.iens were based on & mass

balance medel that incorperated evaporat:on (bkased on historical record at Many Farms,, seepaadc,

runcff water guality, and pond depth.

JU Kevised 02/21/00



The th.rd model determined the sediment y.eld for each precipitaticn event. The model ut.l.zed
the Medified USLE which has beern well documented .n the literature. The runcff wvolume and peak
discharge were calculated by the runoff mecdel {(seceond model) and the sci1l ercdib.lity, slope, and

conservat.on factors wore determined from MRCS nomographs and tables.

Az mentioned previously, the WWL study alsc addressed the structural stability aspects of the

rermanent .mpoundments. Samples of spo.l material were obtained from a ser.es cof test pits in
reclaimed areas on the FWCC leasehord. These sampler were analyzed for part.cle s.ze
distribution, plastic.ty propert.es, and sheatr strengths. These parameters were then used in a

slope stability model (BISHOP) to assess slope stabilities in the speil mater.al under stat.ic

loading and earthguake lcading cond.tions.

The WWL report addressed the quant.ty, gqual.ty, and persistence of water impounded with_n graded
and topso.led spo:l banks, together with stability of graded spoil and impoundments. In essence,
the WWL study concluded that there should be no problems concernsng .mpoundment stabulity and
water gqual.ty, and that persistence of water .n the .mpoundments was dependent on drainage area
and .mpoundment size. The WWL report and th.s discussion will provide the basis for the general
and detailed design of all permanent .mpoundments. Although data requirements are slightly
different when using the WWL methodeclogy to modify existing structures to permanent impoundments,

the results should be conservat.ve,

Dosigpn Crotar,a, Based on s.te v.osits and infiltrometer tests, WWL personnel determined that the
most reasonable wvalues for the MRCE runcff curve numbers fell within the range of B0 toc 7%. No
attempt has been made to further refine these values,. In examin.ng the runimum probability of
water in the impoundments, a curve number of 75 was used so as to establish a probable lower
bourna. To maximize the amocunt cof time an impoundment might contain water, the WWL study made the

following recormendations:

I The pond should be constructed sc that the resultant surface area 15 as small as possuible.

Lo The pond should have side slopes as steep as permussible 8o that surface area does not vary
greatly with depth.
The bottom of the pond should be compacted during construct:cn to minimize seepage through
the bottom of the pond during the early years of operation.

-~
A \A 030375
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Harter, Waste gngd Land Impoundment Dosigp Methogology The WWL study produced the concept cof an

Area Index': the rat.c of the total watershed area cf a thecret.ical .mFoundment to the water
surface area of the same theoretical .mpoundment. A computer watershed model was developed to
s.mulate character.stics of muined spoil .mpoundments. This model was anailyzed for various runoff
curve number values, and various wvalues of the Area Inaex. Generated data for a theoretical
impoundment include probab.lity of water, mean depth of water, probab.l.ity o©of dissolved sol.ds
exceed.ng a spec.fied amount, together w.th various statistical parameters vesulting from the

computer saimulat.on. As might be expected, the probab:lity of water and the mean depth of water
11 a rheoretical :mpoundment var.ed d.rectly w.th the Area Index, i.e., the larader the watershed,

the greater chance for water to exist .n the impoundment and the hiagher the mean depth of water.

The WWL computer model 13 based on the assumption of watersheds of constant Area Inds::; ]
condition that is impossible to achieve 1n practice. The boundar.es of tThe watershed can

reasonably be expected to rema.n constant; the water surface area however, will vary with the

depth of water .n the impoundment. This 13 due to the fact that :mfoundment sides cannot be
vertical for stab.l.ity and safety reasons. Typ.cally, the .mpoundment s.des are on a slope of
three horizontal to one vertical. Where access to water in the .mpoundment is desirable, slopes

cf f.ve hor.zoutal! to one vertical or flatter are more gesirable. As impoundment area LLCI€ASES
w.th tne sguare of the 1ncreasing sides, the variat.on in Area Index over the possible range of

water depths becomer very substant:al.

Adaptation of Wator, Waste apd Lapd Methodology As the WWL study establ.sned mean depths for

various Area lIndexes, it became possible 1o graph the mean depth as a function of Area Index for
curve numbers of 75 and B0 (see Fiqure 20). In addition, the standard dev.ation of the mean
depth was added to the mean depth and graphed as a funct.on of the Area Index for both curve
numbers. This was done to aive some general idea of the upper range of depths at which water
mi.ght reasonably be expected to persist. It should be noted that the repcrted values in inches

in the WWL report were chauaed tc feet for this graph.

Once the proposed des.gn for an impoundment was determined, it was also possible to determune

water surface area, and hence Area Indexes for various depths. Thus, each .mpoundment also has a

depth-Area Index curve. If this curve .35 superimposed over the mean aepth-Area Index curve for a
specific curve number (F.gure 1), the twoe curves wi.ll .ntfersect at a unigque value of mean depth
and Area Index. This .ntersect.on gives a first approxXimat.onl of aepth and Area Index at which

Cr .mpoundment a Sftehd tao stabllire,
- I
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MEAN DEPTH VS AREA INDEX

—~—INTERSECTION POINT

IMPOUNDMENT DEPTH VS AREA INDEX

DEPTH

FIGURE 21 MEAN DEPTH AND AREA INDEX.
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It should be noted that the "depth" term of each graph has a slightly different meaning. D “p:h
in the graphs of mean depths-Area Index means depth cf a theoretical impoundment with vertaical
srues, as  thavt was assumed in the #IW  ans’ys-s. ks #wri methodclogy does not assume gains
(runcff} and losses {infiltration, evaperation) to be propertionate to depth of water, only to
surface area, it can be seen that a theoretical impoundment wilil contain a larger volume of water
than an actual impoundment at the same depth "d". The theoret.ical impoundment w:ill have a bottom

area equal %o the suxface area, while the actual impoundment will have a bottom area sometimes

much less than the surface area, due o the sloping sides.

The solution to this problem requires the construction of two more graphs plotted along the same
depth cordinate used in the previous two graphs. The fairst graph is simply the depth-capacity
curve for the actual impoundment to be constructed. The second .s the depth-capacity curve of an
impoundment whose surface area varies with depth .in the same fashion as the proposed impoundment
does, but whose volume meets the criteria of the WWL study, i1.e., with vertical sides and bottom
area egual to surfece area. Thus the volume of this theoretical impcundment is always the

surface area mul:ziplied by the depth, A, Iy, where the volume of the actual impoundment is

determined by the integral:

where B is e function of y. During the design of impoundments of .rregular shape, the above

integral :s approximated by the average end area method of determining volume.

VYarious pakgmpeteers such as actual impoundment depth and volume must be determined.

cEfT

In order to do thuis, a serres of curves are presented on a graph. This graphical method

facilitates solving four equations for four unknowns when ncre of the equations can he easily

represented by mathematical formulae.

e first set of curves 1is obtained from the #w. documenzs. For each curve number
utilUged, a4 eoretical mean depth and theoretical mean depth plus standard deviation-Area Index
stS5urvtls plot.y (see Figure 20} . This basic curve set can be used for any .mpoundment des.gn.

'Zie 18.'e pf whe Eurves will he explaineu below.

I A. second:.of curves is generated from data specific to the proposed impoundment. Thas data

'L ¢ water surface area, thecoretical volume, Area Index, and actual volume for various rater

depths. Both sets of curves are plotted on the same graph.

Revised 02/21/00
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The basic calculations for a deta.led des.an are as follows:
i. Determine required sediment capacity.
[N Determine maximum design water capdcity.

Determ.ine .mpoundment required capacity and deptih.

. Determine wordtecase storage requ.rements and resulting water depth.
5. Compare actual impoundment capacity to reguired storage.
g Compare actual impoundment capacity to the standard dev.ation depth to worst-case

Storage requirements.

5 Determine water persistence.

The procedure for determin.ng mean depth and vcolume of water in each .mpoundment 1% as follows:
(refer to Figure 22) locate the :ntersection of the actual depth-Area Index curve and the
theoret.cal mean depth-Area Index curve (PT. A). Assume an actual depth approximately egual to
1.1 times the mean depth located by intersection. Determ.ne the Brea Index corresponding to this
actual depth for the umpoundment in question from the actual depth-Area Index curve (PT. B}. For
this Area Index, determine the theoret:cal mean depth from the theoret.cal mean depth-Area Index
curve (PT. C). This depth assumes an .mpoundment with wvert.cal s.des. For this theoretical
depth, determine the theoret.ical mean impoundment volume from the theoret.cal mean depth-capacity
curve {(PT. Di. Finally, determine the actual depth required for this veolume from the actual
depth-capacity curve {(PT, E}), and compare to the in.tial assumed actual depth. If these two
depths are not approx.imately equal, ad,ust the assumed depth and repeat the above Frocedure until

these depths are equal.

Dropabolivy Determipgtion A general evaluation of water pers.stence was conducted for two

proposed and one existing (J3-G) .nternal permanent .mpoundment, one proposed and eight existing
MSHA sed.ment control structures, € proposed sediment contreol structures, and 16 ex.sting
sed.ment control structures, The evaluation est.imated the probability that water would persist
in the impoundments. Results of this evaluation are provided .n Attachment T. The above
previous discussions described the deta.led design procedure that will be conducted when detasled
designs are formulated. The discussion below describes the general evaluat.ion procedure used to

determine the persistence probabil.ty.

From the graph shown on Figure 23, assuming & MRCS runoff curve number of 75, it can be seen

that an ;mpeundment will tend to stabilize at a spec.fic Area Index. The

g1 Revised 01/15/02
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MEAN DEPTH VS AREA INDEX

IMPOUNOMENT DEPTH VS AREA INDEY

THEORETICAL AREA CAPACITY FNR4:
v=ay (y )

s e

ACTUAL AREA CAPACITY CURVE

ymax
v " Fa, dy

DEPTH —- )

: ... FIGURE 22 MEAN DEPTH AND VOLUME DETERMINATION
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correspondsng annual prebability of water that would exist for this Area Index i1s determined from
annual depth/probability curves found in the WWL report such as is shown on Figure 24. The
probability of water existing .n the impoundment was calculated based upon an assumed monimuam
depth of, the greater of, 3.0 feet or a depth corresponding to a capacity of at least Z.0 ac-ft
to ensure livesteock and wildiife utilization. The Area Index for that manamum depth is then
calculated and worst-case probabllity determined f£rom the WWL study (monthly) depth/probability
curves (Figure 25). The month of July is generally used because this month exhibits the lowest
probabilities of depth when the area index is greater than 130. The month of June :5 utilized

for area indexes of 130 or less.

In addition, 1t should be emphasized that there will be a substantial .increase in Area Index for
increasing impoundment depths. As depths approach zerc, the Area Index for the impoundment

approaches a respective upper bound, As the Area Index increases, SO does the probability of

water existing in the .mpoundment.

Drawing Wo. B8540¢ contains a list of existing and proposed permanent .mpoundments, locations, map
numbers (Draw=ng 85400, construction dates, and when the remedial work, i1f applicable, will he
completed, embankment stability category, hydrology design data, des.ign storage capacity, and

sperllway information, when applicable.

Structuras Baclamed

ns of January 2004, seventy structures have been ident:.fied that will not be required for
operational cr regulatory purposes. Drawing No. B540¢ ccntains a summary list of all ponds,
locations, map numbers (Drawing B5400), and reclamation dates for these structures. The purposes
of these ponds were discussed with OSM Technical Staff on August 29, 19853, and in subsequent
permit revisicns. These ponds are either redundant ponds where ancther pond downstream is
designed to cover the ent.ire watershed or they are ponds which fall in the category of
Flg.46:a) 2. No design or ewaluation is included for these structures. These structures will

be reclaimed in accordance with PWCC's approved reclamation plan and schedule.

Dam Bregk Apalysis

As a result of the August 2%, 1985 meet.ng with 0SM's Technical S5taff, Dames & Mocre, and
Feabody, OSM instructed Peabody to perform a Dam-Break Analysis on those temporary impoundment

T ochtwvy EfictiresTrnmm Nt to retain upstream from existing MSHA-size
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FIGURE 24
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FIGURE 25

Probability vs. Minimum Depth
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wams . These upstream structures are redundant structures;! however, Peabody des.red to retain

these temporary .mpoundments to localize the runcff arcund the new Kayenta Mine facilijties.

Based on these decisions, Peabody reta.ned Dames & Mocore to perform a Dam Break Analysis on the
S2e=k,  J2E-I,  and J28-D impoundments upstream from the J1é~A MSHA dam and also on the J2B8-G
umpoundments upstream from the Jl¢-L MSHA dam. The results of Dames & Moore's report can be

found in Attachment L.

The results of the evaluations indicate both M3HA dams have adeguate storage and spillway
capac.ties to safely d.scharge the dam-break flood waves. As noted in the report, the mechanisms

hypothesized to induce breaches .in the sedimentat.on ponds are extremely conservative and highly

unlikelw.
Jrapspeortgtion Tgac lotios
ol dnle S Takd o) AN There are four types of roadways ins.de or cross.ng PWCC's permit area. These

roadway types are primary roads, ancillary roads, noni-m.ning related rcads (..e., public roads

and pr.vate roads), and pit ramps or routes of travel which are within the myni:ng and spoil
grad.ng areas. The lacation of these roadways and main ramps are found on the Jurisdicticnal
Permit and Affected lands Map, Drawing No. B3360. OSMREE's 30 CFR 701.5 def,nition of a road

ihcludes the follow.ng:
"lkoad means a surface r.ght-of-way for purposes of travel by land vehicles used in surface
coal mining and reclamation operations aor coal explorat:ion. A road consists of the entire
area w-thin the right-cif-way, including the roadbed, shoulders, parking and s.ide areas,
approaches, structures, ditches, and surface, The term includes accesas and haul roads
constructed, used, reconstructed, improved, or maintained for use .n surface coal mining and
reclamation operations or coal explorat.cn, aincluding use by coal haulina vehicles to and

from transfer, process.nq, or storage areas. The term does not include ramps and routes of

travel within the .mmed.ate mining area or within gpo ! or coal mine waste disposal areas".

Th.s definition for road only refers to primary and ancillary rcads. GOSMRE's 30 CFR 701.%
def.inition of grg., includes the following: apoi! means overburden that has been removed during

surface coal m.ning operations.

The non-m.ning related roads definit.on is tarer from Fiannery's dec.is.ion. "The affected
.

- r

BY Revised 02/21/00



area shall include every rocad that is consrructed, reconstructed, improved, or maintained for
access to or from, or for hauling ccal or overburden tc or from, surface cecal mining and
reclamation operations. The affected area shall also include every existing and new road that is
used for the same purpose where the EFFECTS from mining are MORE than relatuvely minor when
compared to the effects from other uses." This defuinition will appiy to designated public roads
as well as other private reads, which access living or grazing areas. This defin.tion for the

non-muning related road c¢lassifaication does allow for anfreguent muine use on these non-mining

re.ates roads,

Public roads are roads constructed for public use when financed, ma:ntained, and owned by the
gcvernment, Public road means a road which has been designated as a public road pursuant to the
laws of the jurisdicrtion in which it is located; which 1s maintained with publ.c funds .n a
manner similar to other public roads of the same classification within the jurisdiction; which
there i1s substantial (more then incidental) public use; and which meets road construction
stanaards for other public roads of the same classification as the leocal jurisdiction.

Governmental agencies invelved with public roads on Tribal lands in the wicinity cf Black Mesa
include the Arizona Department of Transportat:on (ADOT), Bureau of Indian Affairs (BIA), and the

Hopi and Navajo Tribal Transportation Departments. After discussions with the BI& and the Hopi
and Navajo Transportation Departments, the c¢nly public roads withan or crossing the Black Mesa
complex permit area are U.5. Highway #1660 and Nawvajo Route #41. Havajo Route #41 .15 an open
range, collector, dirt/paved road which does not have a recorded right-of-way and limited BIR
maintenance activitles; however, due to its location and ability to provide north/south access

spouth of Highway #160, it is part of the BIA's 1990 Master Road Plan and included on BIA' road

inventory since at least 1975,

In order to allow the max.mum recovery of coal while marntaining the general north/south traific
flow pattern on Navajo Route ({41 in the J=-7 mining area during 1998 unt:l the end of mining ain
the year 2005, i1t will be necessary to temporarily rercute traffic around the east side of the J-

mine area and reconnect traffic to the existing Navajo Route #41 at the intersectiocn at the
south end of the J-7 Dam (see the updated Drawing No. 85210, 88360, and Figure 2¢ 85400 for the
propesed alignment) . With a port:on of the new al:gnment crossing the southeast port.on of the
J-7 coal reserves (approximately 0.2 miles in length) and to allow maxumun coal recovery while
protecting the safety of the public, 1t will be necessary to conduct limited mining-related
surface disturbance within 100 feet of the relccated Route #41. This activity will not .nclude

any coal removal operations and will not necessitate utilization or crossing the road with mining

egu.pment. A fence or traffic control berm will be constructed prior to mining disturbance
within f Route #41 between the traffic on Navajo Route #41 and the mining disturbance
acts u'1' vite prea.epr - ningling of traffic in thas area.

ac Revised 04/12/06
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TRAFFIC SIGN DESCRIPTION

{See FIGURE 26 for description)

NUMBER

SIGN LOCATION ’ SIGN DESCRIPTION

f : "LOCAL ACCESS ONLY — DEAD END"  {4'xB")

|
) "PINON" (4'%x4") |
4 |
3 ' "DANGER
| LOOK QUT FOR TRUCKS
& MINING EQUIPMENT" (4'x8)
' 4 "KAYENTA
| 1 HIGHWAY 160" (4'X4"
i
| 5 | "KAYENTA
" HIGHWAY 160" (4'X4")
| |
: 6 "MINE ACCESS ONLY
| «  NO TRESPASSING" (4'x4")
|
| 7 "ROAD CLOSED" (4'x4")
8 . “KAYENTA (4'x4")
- HIGHWAY 160"
\

LR
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TRAFFIC SIGN DESCRIPTION
(CONTINUED)

| R11-3 (ROAD CLOSED  MILES AHEAD.

LOCAL TRAFFIC ONLY)

W2-2 () Right & Left
| T
W17 (<->) |
!
" RS5-1 | (DO NOT ENTER)
WL-RB, WL-RL ‘ (W)

!
I (ROAD CLOSED AHEAD)

M4-10 {DETOUR) Right & Left

' W3-la | (STOP AHEAD)

R2-1 | (SPEED LIMIT)

P W1-2R, W1-2L, WI- (CURVE SIGNS)

CIR,WIIL -
N41 ‘
| (ROUTE MARKERS)
@
- | Type III barricade
\ i
| |
| RI-1 (STOP)
‘ I
R11-2 . (ROAD CLOSED) !
‘ |
R11-4 I {ROAD CLOSED TO THRU TRAFFIC)
i ! R
R5-1 . (DO NOT ENTER}

|
— L "(OPEN RANGE)

= e i s
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Iin addition to the traffic signs in the "Manual on Uniform Traific Control Devices" and

shown on Figure 26, PWCC w.l! also post s.gns for anncunc.ng when the relocatea Navajo
il

Route #41 will pe opern for traffic, large stop signs at the J-7, Ramp #3 .ntersection W.th

red fiashing trafiizc control lights in both directiions, open range s.gns, heavy egu.pment

crossing roadway sigas, and watch for livestock signs, etc.. PWCC will prov.de a security
vehicle with flashing red lights at this intersection for the Z.rst 30 calendar days the

road is open to public traffic, which will be used as a safety warning tc the public. In

securicy  wol.  gondust e traffic  count of wvehicles  crossing the

adde="%sn, PWICl's
intersection dur.ng this 30-day pericd. PWCC has in the past and will continue to inform
and instruct all PWCC personnel on safety-related procedures and the safety procedures for

the new intersect.on at the crpssing of the J-7 haul road and Route #41. In addition, the

new road alignment and associated safety rules will be posted on the appropriate bulletin
boards where this information w.ll be ava.rlable for the Black Mesa Mine employees to read.

Approxzimately 30 percent of the coal production for the Black Mesa Mine .s mined and hauled
from the J-7 mining area to the Black Mesa Mine Facilities area, The J-7 coal haulage and
primary reclamation act.vities will be completed in 2003. The estimated average dally mine
vehicles crossing this intersecticn is approximately 50 to 200 vehicles per day depending
if J=7 coal haulage and overburden removal operations are occurring, the J-7 egu.pment
ma.ntenance and operational support activitlies requured during the sh.ft, and the road
The mine traffic estimate inte and

maintenance regquirements in this segment of the road.

out of the J-7 mine area can be haoghly variable of a day-to-day basis.

In 2006, after J-7 man-ng ahd reclamation has been competed, PWCC has agreed to install
gtop signs on the J-7 primary road intersection. At the intersection at the south end of
the J-7 Dam the flashing traffic control lights will be removed from the non-min.ng related
traffic rpadway, (see Drawing No. 85210 and Drawing Ho. 85400, Sheets F-10 and L-10}. Far
safety purposes, the Peabedy traffic will stop in both darections prior to proceeding
through this intersection and the Navajo Route 41 trafiic will have the right-cf-way when
crossing the intersection. Revised Figure 26, "Proposed Temporary Bypass Road {(J-7/Navajo

Route #41)", is the proposed alignment for non-mining related traffic. This alignment will

be constructed and maintained in accordance with the

94 Revised 04/15/06



BIA Road Standards, the latest edition of the "Manual on Uniform Traffic Control Devices,"”
and the traffic control devices recommended by CSM, BIA Branch of Roads, or shown on Figure
€. The propeosed route will have a gravel surface and be sim:ilar to the existihg route in
width. Taere 18 no plan to pave or blackte® the temporary relccated Navajo Route 441. The
BIA Chinle Agency Road Engineer will be requested by PWCC to inspect and .mprove this route
pricr to utilization by non-mining related public trafiic. PWCC will provide written
notification to the Tribal Governments, local police, schools, and chapters of the date
that the relcocated road will be open te public traffic. r. conclusion, this proposed
realignment of Navajo Route #41 will not reguire the merging of PWCC's mine traffic with

the non-muning related traffic.

The J-7 west side existing Navajo Route #41 will continue to be open to local traffic;
whereas, the J-7 east side route will provide the primary north/south access for public
traffic traveling through the Peabody coal lease area. The ex.sting Navajo Route #41
acrass the south side of the J-7 coal reserve will be closed to non-mining related traific
to allow man.ng to continue in the J-7 pit. This road will be closed on the west end at
the Water Well #9 and residentiel access road intersection and at the east end at the wye
in-ergec~inn, north of Yucca Flat Wash. PWCC will establish & signed barracade with
reflecting tape at both locations where the road is closed. The scheol bus routes will not
be affected by the road relocation. School bus turnarounds will be constructed by PWCC, as
reguired. & meeting will be held with the person in charge of schocl bus transportation

advising him of the road relocation and safety procedures.

The temporary J-7 east side route is an existing roadway, and only a short secticon
{approximately 0.4 miles long) cof the south and east route will be reconstructed and
realigned with the southeast edge of the J-7 coal recovery area (see Drawing No. BSZ10A).
This new secticn will shift the road to the southeast to allow maximum J-7 coal recovery.

on, a short section of new access road will be constructed through the J-7

AA
reelead, area {approximately 0.5 mules long! to connect the east route with the

‘nor'h/soutty ection of PWCC's old J-7, Ramp 4(1 road. PWCC will install a cattle guard an

upE road willie the road crosses the Hopi/Navajo Partition fence. The proposed temporary

4

e ) .
Ifa~ Rlig» 131 rosce will allow safe passage of traffic while maximizang J-7 coal

Iecove, r ' Peabody will undertake appropriate measures to protect the general public and

..?:Tafsf.c on the roadway from mine-related actuivities including appropriate traffic control

s.gns, compl-ance witn blasting regulations as described .n Chapter and roadway

ma.ntenanse.

Blasting signs will meet the specifications of 30 CFR £16.11. PMCC wall: ,II.SI.CUCUSly
lace si%ns read.ng 'Blasting Area along the edge Of any blasting area =ha- ..__FRIn

95 /20700



106 feet of any public road right-cf-way, and at the point where any other road Frov-ges
access to the blasting area; and (2) At all entrances to the perm:it area from public roads
or highways, place conspacuous signs which state "Warning! Explesives .n Use," which
cleariy last and describe the meaning of the auduble blast warning and all-cl “ar s.7nals
that are in use, and which explaisn the marking of blasting areas and charged holes awaiting

frring within the permit area.

Warn.ng and all-clear signals of different character or pattexrn that are audible within a
range of 4 mile from the point of the blast will be gaven. Each person within the permit
area and each person who resides or regularly works withun 1/2 mile of the permit area will

De notified of the meaning of the s:ignals in the blasting schedule.

Audible warning and all-clear signals are given prior to and following a blast,
respectively. The warning signal consists of ten short blasts using an eir horn audible
for one-half mile from the point of the blast. The all-clear signals consists of one long
blast from an air horn audible for 4-mile from the point of the blast. Warning and all-
rlear signals are explained on the blasting warning signs, the signs located at the main
entrances to the mining complex, and on bulletin boards in certain buildings which the
general public may frequent. The signals are alsc explained .n the blasting schedule whaich

is published and distr.buted as explained above.

Access withan the blast:ng area will be contrclled to prevent presence of livestock or
unauthorized persons dur.ng blasting and until an authorized representative of PWCC has
reasonable determined that (1) Mo unusual hazards, such a imminent slides or undetconated

charges exist; and (2) Rccess to and travel within the blast.ng area can be safely resumed.

Access to the blasting area is contrelled by ensuring that the blasting area 1s clear of
all livestock or unauthoriczed persons, and assigning a person to plock and monitor access,
or barricading roads leading into the blasting area. Fluprescent orange traffic cones and
plastic tape are used to identify blasting areas in which holes have been loaded, charged,
of yer detonated. Boreheles are not considered charged until an electric-type
iffIatw:—.;s intreduced into the detonation system or when connecticn to trunklines .s
ried, all-clear signal is given only after the area has been checked te ensure that

unusvalr,n', zagd such as sllides or unaetonates tharges enisc.

Wien ble.s'z.ng oceours in the J-7 minin? area, a person will be assigned prior to the blast
o mon.tor and temporarily bloec: access ziong tne Lion-P'rinl road3s to pror.e-r oty .. .+ of

““ffie general public traveling in the area.

Peabody has or will have the appropriate Truibal Chapter, Rocad RAgency Commitiee, BIE Chinle
Road Engineer, and Trabal approvals prior te OSN s written findings regquired .n 30 FR,

g€ Revised 02/21:00



761.110d) (23 (2a2) . In addit:.:on, after min_ng is completed, Peabody has comm.tted to obtain

requlatory approval to return Nava o Rou*te #41 to upproximately the corig.nal north/south
rcute by ut.l.zing Feabody existing J-7 Hamp #1 and haul rcoad system to reroute traff.c te
Nava o Route #47. At this future time, Peabody w.il: submit @ new perm.t revis.on for
appropriate regulatory aproval with the proposed al.gnment and a reguest to permit these

roads as permanent roads.

The BIA and the Navajo Transportat.on Department base their classificat.ion of private roads

on the follow:ng:

a Local roaas wh.ic: dc  nst have right-~of-way applications performed in
accordance with 25 CFR, Part 1€5 and have not been des.gnated as a publ.c

road pursuant to the laws of the Tribes are cons.dered private roads.

o None o©f these pravate roads are ma.ntained with publ.ic funds in a manner

aimilar te other publ.c roads:

c: There is not substantial (more than .ncidental) public use of these roads;
and

4 The Tr.be or BIA does not have construct.on standards (or these remcte rural
rcaas.

Due to the "open range™ nature of the reservat.ion, many miles cof private roads on the
Tribal lands have been and continue to be developed by local resjiwents and other non-PWCC
ent.t.ec. The Black Mesa min.ng complex .s different from most other mining operations in
that people are l.ving and livestock are grazed inside the perm:t boundary (see Drawing dNo.

85445, which shows the res.dential home s:ites and escrow grazing areas). Because of thus
difference, “he rocad network is fluid. The pr.vate road network .5 sim.lar to a road
developed by a farmer, rancher, or any other landowner on the.r pr.vate property im any
state or county. These private roads are typically two-track vehicle roads or cgraded dirt
roads traversang across country to resident.al s.tes, residential .mprovement areas,

grazing s.tes, wood gathering areas, water sources, util.ties sites, ceremon.al, religious,

or Tribal meeting sites, etc. Therefore, because the surface area cannot be completely
contrailes, many of these private access roads are available for PWCC or the “eneral public
on  a. infrequent basis to utilize. When PWCC . vehicles are travel.no on non-mihing
related reoads, 1t will only be with on-highway vehicles or roaa maintenance eguipment
reguested by local or regulatory entit.ies. The mine-relateq traffic will be on an
nfrequent basis and the major.ty of the total traffic on the non-mining related roads wall

be non-mini.ng related traffic, In additicn, the pr.mary purpese of the road w.l] be {for

access by non-muning related traffic.

2
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In addition, i1f these public or private roads were guts.de the perm:t area, a mining
company would be aliowed to use these roads on an infrequent basis to access remote
environmental monitoring or surveying sites t(e.g., low usage!}. Therefore, it stands to
reason that FWCC shouid pe allowed to use these roads on an infirequent bas:s inside the
permit area; however, .f PWCC uses & private road more frequent than once & shift, the road
becomes classified as an ancillary road. This is neot to .mply that, because an emplcyee

drives a company vehicle on a road to get to and from work, the road is an ancillary road.

The lease arrangements between PWCC and the Tribe enable PWCC to conduct those activities
necessary to the efficient operation of mining, which includes the relocaticn of residences
and associated roads. Likewise, 1f the Tribe cxr BIA were to construct a road within the
leasehold, they are required to consult with PWCC and subject thesr plans to the reasonable
rights of PWCC under the leases to utilize the surface for mining purposes. Tauas, the
mribe, which OSMRE recogn.zes as the governmental agency having jurisdacticon over publ.ic
and private roads on the leasehold, has already established a mechanism through the leases
for dealing with issues relating toc these roads. OSMRE is the lead regulatory agency for
permitting primary and ancillary roads, and where appropriate, 30 CFR 76l.12(d) will be

applicable to those public roads within 100 feet of the proposed mining operations.

PWCC considers those roads withan the leasehold designated as private roads, which are
included i the non-muning related roads, to be like private ranch roads, and the
appropriate governmental agency(s), including the Navajo and Hopi Tribes, has already
agreed through the signing and renewal of the leases, that mining activity may take place

near, on, through, cr arocund such recads.

The remaining two type of OSM-defined roads (e.g., primary and ancillary roads], and ramps
are utilized to facilitate mining act:vities. Primary and ancillary roads are defined in
30 CFR 816.150 and 701.%. The primary roads are any road which is {(a) used for

nsperting coal or spoil and not considered a ramp which is inside the mining disturbance
~q Spa l grading area; (b) frequently used for access or other purposes for a period in
C}cess sa% months; (¢) no longer subject to frequent changes in location, are graded
fsn-grade'"e witn the surrounding topography, and are located in areas undergoing tepsoal

5 . . 3 . :
glmdlst:lbu ion and permanent revegetation; or (d] to be retained for an approved postmining

YA
land meﬁ:
An ancillary road is any mine road not classified as a praimary road. lnfreguently used

temporary roads solely for PWCC access or other purpeses, which do not include coal or

spoil haulage and that will he .n existence for an extended per:od of time will be
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considered ancillary roads. PWCC's roads used once or less each shift for the purpose of
monitoring, surveying, and/or maintenance will not be frequertly used rvads and therefore,

are class.fied as ancillary roads.

The ramps at the Black Mesa Complex are located w.th.n the act.uve pit and specil areas.

These ramps are temporary routes unless they are needed to facil.tate the postmun.ng 'and
15€ . In such cases, they wuill be permitted as a permanent pramary road. The ramps .n the
spoil grading and min:ng areas are sub,ect to frequent surface change, are graded in spo.l,

surface dra.nage from these areas are controlled by outlying siltation structures around
the perimeter of each mining area, are located 1n areas which will undergo reclamat.coh .n
accordance with the approved reclamat.on and surface stabil.zation plan, and are .ncluded
with the ancillary, primary roads, and mining areas reclamation costs in the bonding
calculations. Typically, if the post mining drainage channel 15 located where the old ramp
was located, then the ramp could pbe graded and shaped to a recla.med channel, this
demonstration is included .n the PWCC Annual “"Burface Stabil.ization Plan" Reports and the
design criteria is included .n Chapter 2¢. If the ramp i1s left 45 a primary permanent rcad,

then the rouad will be provided woth adequate ditches to handle the dra.nage runoff. Based
on the post min.ng land use plan, the packfillinag and grading plan is flexible encugh to

allow PWCC to consider several opticons for the reclamation o1 ramps.

Lromary and Ancallgry Rogds - Gonerdl Paguirements, Primary and ancillary roads will be

located, designed, constructed, used, ma.nta.ned, and recla.med 30 a5 to:

Na control or prevent eros.on, siltation, and the a.r pollution attendant to ercsion
by vegetat.ng, watering, using dust suppressants, or other methods in accordance
with current, prudent engineering pract.ces,

iry control or prevent damage to fish, wildl.fe or their habistat, and related
enr.ronmental values,

fc, control or prevent additional contribut.on of suspended scolids to runofif outs.de
The permit ares,

‘d; neither cause ncr contribute to the violation of State or Federal water quality
standards applicable to receiving waters,

(e refrain from ser.ously alter.ng the normal flow of water .n interm.ttent ozx
perennial streambeds or drainage channels,

(£ contrel or prevent damage to public or private property, and

i) use noh=acid or non-tox.rc forming substance i:n road surfac.ng.
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Within stream buffer zones desi “nated on Drawin? No. 85642 and B85642A, roads utilized as
mine-related road crossings, PWCC will reguest appropriate regulatory approval prior to
construction of these crossing. In addition:

1. Use of each crossing will be limited to light vehicles (passenger vehicles), on-highway
vehicles and appropriate road maintenance equipment traffic of infreguent use by PWCC.

2. HNo PWCC cocal haulage, spoil haulage, large trucks, or large mine equipment will be
using the croassings. The only exceptions to thes will be any need for repa.rs,
cohstructisn, or reclamation of the crossings, sedimentation ponds and monitoring
sites, Other exceptions will need prior approval form the Office cof Surface Mining
Reclamation and Enforcement (OSMRE].

3. Use of the crossings will not impact the physical integrity of the stream channel.

4. MNWo channel realignment, stream bank degradation, f111 mater.al in the stream channel
and other signif:cant changes to the physical characterist:ics of the streambed will
occur without OSMRE approval.

5. Maintenance activities w:ll be minimized, with only minor repairs/grading alter storm
events.

Within the primary and ancillary road class.fications there are five sizes of roads based

on use and traffic volume. There are three typical s.zes of primary roads, including haul

roads and m.ne vehicle roads, Primary Road #1, that are a minimum ¢f 50 feet wide for two-

way traffic and a minimum of 30 feet wide for cne-way traffic; coal haulage, mine wvehicle,

and dragline deadhneading roads, Primary Road #2, that are approximately 130 feet wade; and
mine access roads, Primary Road #3, which are used frequentiy for periods longer than six
months that are a minimum of 24 feet wide for two-way traffic and 2 minimum of 10 feet wide
for one-way traffic (see Drawing Neo, 85430), The two types of ancillary roads ere used by
vehicles on a less freguent basis to gain access to mene facilities or to remote s.ites.

These ancillary roads are constructed exclusively for PWCC's use and no local residents

live at the roads' terminus. The first type is typicelly a two-lane road. This is a

minimum of 24 feet wide, and the second type is usually a single lane road that 1s a

minimum of a dozer blade or motor grader blade in width (see Ancillary Road #1 and #2,

LLonETrPZ No. 85430, respectively). The first type may require a two-lane road where an all-

,ather fbad .5 reguired to ga.n access to remcte siutes. The second type of ancallary road

£ 'ra aa’lv Yo lows the natural topography and typically has less frequent use than the first
b D phy YE

m

atn

i sCatlon., ' Mo part of any rimary or ancillary road will be constructed in the channel of
ar l,rtermittent or Fferenn.al stream unless specifically approved by the regulatory

authority {(See Draw.ng NWos. 85210, E£5340, B5400, and B5642hk.). Roads will be located to
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minum.ze downstream flooding and sedumentat.on to the extent possible. The Jurisdict.ional
Permit and Affected lands Map, Drawing No 85360 shows the locat.on of all ex:sting and

proposed anc.llary and pr.umary roads.

When ancillary roads are shown Cross.ng an intermittent or perennial stzeam, the cross.ng

will be constructed .n accordance with the applicable regulations, .ncluding 816,150, and

a8 shown on Fuigure 30, Drawing Nos. 85430, and 85437. Anc.iilary rcads are utiliced
infrequently for access to monitoring s.tes, survey.ng sites, maintenance sites, and/or
access around PWCC's active minung areas for non-PWCC and PWCC vehucles. In the ariad and
semi-arid southwestern Un:ited States, due to OSM's "640 acre" rule, the ma oraty of these
streams with.n the perm.t area are classif.ed as .ntermittent streams and most of the
washes are dry arroyoes, The water guality of the runctf dur.ing precipitation events for

the maj or washes .n the permit area is heavily sediment laden.

The purpose of these at-grade-stream channel crosz.nas are to provide adequate access
across the wash during periocds of low flow or no flow, and to minim.ze potent.ial
environmental effects by constructing a stable rcoad crossing to accommodate the anticipated

low volume of traff.ic and the h.storical stream flows.

W.thin stream butfer zones des:gnated on Drawing Neo. 85642 and B5942A utilized as mine-

related rocad Crass.ngs, PWIT wull reguest appropr.ate regulatory approval prior to

construct.on of these crossing. In addition:

Use of each crossing will be limited to light vehicles (passenger vehaicles), on-highway

venicles and appropriate road ma.ntenance equ.pment traffic of infrequent use by PWCC.

Z.- NoPWCC coal haulage, spoil haulage, large trucks, or large mine eguipment will be
using the cross.ngs. The only exceptions to this w:ll be any need for repa.rs,
construstion, or reclamation of the crossings, sedimentat.on ponds and monitoring
sites. Other except:ons w.ll need pricr approval form the Office of Surface Mining
Feclamation and Enforcement (OSMRE}.

5. Use of the crossings will not xﬁpact the physical integrity of the stream channe'..

4. No channel realignment, stream bank degradation, fill mater.al in the stream channel
and other significant changes to the phys.cal! characteristicz of the streambed will
occur w.thout OSMRE approval.

. Maintenaince activities will he minamized, with only miner repairs/grading after storm

Drawing No. #5432 shows the ancillary road stream cross.ng will be constructed ut:lizing

gravel, rocpmibrap,’@nd geotextile to stakilize the road surface and minimize pollut:on.
[ FHafl 3
i1l craoss the stTean channel at grede antl the
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road will start daylighting of the rcad grade beyond the toe of the existing natural
stream's s.de slopes. The cross sect.on of the stream at the road cross.ng w:ll equal or
be greater than the capacity of the unmodified stream channel .mmed.at “ly upstream and

downstream from the road Cross.ing.

Dur.ng construct.on, a temporary silt fence or a straw bale dike will be installed
downstream .n the stream channel of the proposed cross:ng toc minamize any addition of
sediment to the wash. Cnce the cross.ng and anci.llary road constructien is completed, the
adjacent d.sturbance area will be reclaimed toc stab.lize the surface. When the ancillary
road and crossing are no longer required, the site will be reclaimed in accordance with the

approved reclamat.on plan.

Logd Beslamatlion The roads on PWCC's Black Mesa leasehold can be categorized as follows:

i Non-mi:ning related roads which have not been built by PWCC and which may or may
not have been IN existence prior to the initiat.on of minuing activit.es;

z Foads built by Peabody prior to December 16, 1977; and

Roads bu.lt by PWCC on or after July 6, 1990 in the permanent program permat
area.

All roads .n categories (2) and (3) are considered temporary and w.ll De reclaimed unless
they have been approved by the regulatory authority as a part of the postm:ning land use
plan (see Permancnt Roads Map, Drawing No. BS445). All reoads .n category (l) are not the

responsib.lity of PWCC and, therefore, are not addressed.

Because of the si2e and nature of PWCC's Black Mesa minuing activitles, very few of the

roads in cateaory (3) will pbe reclaimed until the end of mining activ:t.e. on the ent.re

leasehcld (aee Table 10). Exceptions would include reodads .n the immed.ate v.cinity of pits
anu ramps, which are created in the spoil and reclaimed as the general reclamation
activit.es progress within a specific coal resource area. Access to the various facilities

and recla.med areas necessitate retent,on of most roads in category {(3).

Roads whach: (a) were coustructed by Peabody prior to December 14, 1%77; Co) are no longer
needed for reclamat.on or monitor.ng:; and (c} are not approved by the regulatory authority
as an element of a postmining land use plan will be reclaimed in the following manner:
Close the road to traff:c; culverts will be removed and fi.ll slocpes will be
'u ped to establish appropriate drainage.
(14, B
——r, ¢ road sur_’.re dces Lot “ons.s. of native mater.als, surfac.ng mater.alks

:1l1l=e collected and properly disposed by Japproves Landf_ll

_0t &Alon or buried a minimam o= four feet below the final re:egatated surface.

far)
[
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=0 The roadbed w.ll be r.pped, plowed, andsor scarif.ed.

a4, Tross drains, dikes, and/cer water bars will be constructed to min.m-ze eros.on,

&5 Revegetat.on w.ll be accompl.shed by util.iz:ng the seed muix spec_.fied in the
reclamaticn plan.

koads which: (a) were built by PWCC on cor atter July o, 19%0; (by are no longer needed

for operations, reclamation or Monitor.ing: and (¢) are not approved by the reguiatory

authority as an element of the postmuning land use pian will be reclaimed in the follow.ng

manner:
Close the road to traffic and the culverts will be removed.

e I1f the road surface does not consist of nat.ve mater.als, surfacing mater.als
will be collected und properly disposed of by haulinag to an approved landfill
loration or buried a min.mum of four feet below the final revegetated surface.

The roadbed w.ll be r.pped, plowed, and/or scar.fied.

4., Cut and I1ll slopes w.ll be shaped to_conform the s.te to adjacent terra.n and to
restore n&tural dra.naqe unlesas a regulatory authority has approved an
alternative grad.ng plan.

Ba Cross drains, dikKes, and/or water bars w.ll be constructed as necessary to
monimize ercsicr.

<. Road surfaces and ad acent areas w.ll be covered w.th topsosl.

. The d.sturbed area will be revegetated .n acccerdance with the mulching, soil
amendment, abd seed.ng provisions of the approved Mining and Reclamat.on Plan.

MransportatiigmovwiDagsoal and spoil from ocoutside mining and spoil grading
areas o handaling, SR =2 gh sh.pplng, or disposal areas regu.res construct.on of
rransportat.on facilit.ies, primarily haulage roacs, or CONveyors. FWZC maintains an

extens.ve network of haulage roads for mater.al movement on the Black Mesa Complex.
Designs for haulage roads constructed beyond the ramp lumits shown on Draw.ng B5360 will be
subm.tted for approval. The drainage plan and culvert description can be found on Drawing

B5400, Sheets 1 through 2<, and Chapter o, Attachment J.

Dociorn gnd ConstrucTliof Proposed l.fe-cf-mine haulage roads are shown .n the M.ne Plan

Map, Diraw.ng No. 85210. Proposed f.ve year perm.t term pr.mary roads and existing primary
road plans or drawinge and culverts and ditch flow durect.ion arc shown on Drawing No,
5L64{L, Sheets 1 through 2€. The typical cress sect.ons are shown on Draw.n No,°%350.
Primary roads constructed during the 1%%0-19%5 perm:t term included the J-19 Haul Road, J-
14 Deadhead/Haul Road Spur, and H-1] Facilities Plans isee Draw.ng Nos. 85440, 685447, and

EIERT IR puring the 2000-2005 permit lerm, any new pr.mdary road will be svbmitted to OIZMRE

A -

Ll
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for approvael before constructaon in accordance with the schedule .n Table 1, unless the
road is a former ramp where the road's existing definition conforms with one of the four
lar-id* crateria for primary roads in thas chapter. II the Prumary Rocad :s 4 former ramp
then only the appropriate as-built certification repert will be submitted. The typiral
cross sections on Drawing No. B5430 and the follow.ung sections describe the typical

specificataons utilized for road construct.ion.

Coal haulage is primarily dependent upon the location of the coal resource, the mune plan,

and the terrain. Until aseguate guality assurance drilling and coal analyses are
completed, the exact location and alignment of life-of-mine coal haulage roads cannot be
spec.f_ed. PWCC will subm.t cert.fied centerline al.gnment, typical cross-sect.ons, and
drainage designs fcor approval  befire  construction  are  started. 1see  Drawing Nos,
85400,25432, and Attachment 4). Once censtruction is completed and adeguate time has
occurred to collect the "as-bulilt” date, a Registered Professional Engineer will submit a
certified report indicating construct.on has been performed in accordance with the approved
plan. In addition, certified “as-built"™ draw:ngs are kept on file at the mine site and are
available for inspection. Additional as-built certification infeormation 1s presented .in

Attachment V and on Drawing BS400.

ew haulage roads proposed for constiruction are typically des.gned with a minoimum 50 feet
drivang width for two-way traffic. An additional 15 feet is added to each roadway edge to
provide room for drainage ditches in cut areas and for safety berms in fi:ll sections.

Total minimum des.gn width of such a roadway is, therefore, B0 feet (see Primary Road #1,

Drawing No. 85430). Roadways utilized for movement of draglines are built with sufiicient
additional width to accommodate dragline passage. A total design wadth of 130 feet is
usually adeguate for this purpose (see Primary Road #2, Drawing No. 85430). Access roads

used on a frequent basis end for a peruiod longer than s.x months are designed with a
Dinimum width of 24 feet for two-way traffa.c, unless topeography restricts the width of the
| IS } two lanes of traffic to only one lane (see Primary Road #3, Draw.ng No. 85430).

W

8 as tom_lge used for dragline relocation are typically bu.alt without crowns or
ereisvat i, on. This helps to eliminate lateral thrust, which can .mpose large stresses on

2. .t oar'aglines. After dragline movement is accomplished, regrading is performed to
crown and/,or superelevate the roadway as required, I.nirnum roadway CIOWL 15 £ percent.
Supeial-evation may increase the ¢ross slope to € percent. The dragline sequencin® waich
reguires deadheading the dragline between coal resource areas, is shown on ,"-cure 14 in
Chapter 5. As indicated on the Primary Road ({2 tyFical cross section, ..ten _ r=as is
._lized for dragline deedheao_ng, this road is a4 par: of the muine's road .etw2r: and

. used by mine eguipment ¢o suppcrt the mining and reclamat.on Jpera t ions.
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S.ght distance for haulage roadways .5 based on a minimum des.gn speed for light duty
veh.cies of 45 mph. Required sight distance for this ¢riteria 15 greater than that
requlred for coal haulage vehicles at their normal operating speeds. The more stringent
sight distance requirements are ceons.dered applicable due to the use of haulage rcads by
light duty wvehicies. Sight distance on access roads will vary based on the topography,

traffic load, and other site-speciiic conditions.

PWCC will ceonstruct safety berms only on those portion of the roads where potential safety
hazards exist and along road sections where haul road runoff may be contrclled from ercding
the £ill slopes.

Cut and £:11 embankment slopes are typically 3 horizontal to 1 wverticel. The pramary
purpese of this ratio is to facilitate eguipment sefely during topscil placement and for
revegetation c¢f slopes. In some cases, sSteeper slopes may be reguired based on materials,
height of embankment, and the need to min.m:ze disturbance in steep, rolling topography.
Attachment N contains the "Geotechn.cal Inspection Report - Haul Roads and Conveyors” whach

describes and analyzes the "worst case" embankment slope stabil.ty at the Black Mesa

Complex.

The permanent roads on Drawing No. 85445 are proposed to be part of the postmining land
use. These roads will allow access to residential home sites, grazi.ng areas, and to the
local residents customary use areas. Unless BIA and the Navaje Tribe accepts these rcads
into the BIA regicnal road system, these roads will be considered as a private road for

local residents and local Tribal Chapter use.

During the reclamation process, these roads will be narrowed and the adjacent disturbed
area reclaimed, such that these roads will be compatible tc the postmining land use and to
the wvolume and frequency of traffic ant.icipated after reclamaticn liability release.
Similar to the non-BPWCC pr.ovate roads on Black Mesa, 1f the local residents and Chapters
reguest these primary roads remain as part of the postmining land use, the local residents
and Chapters will assume responsibility for maln*enance of these rcads after PWCC completes

mining, reclamation, and the reclamation liakility release application is approved.

Rfter final reclamation of adjacent areas, each road will be addressed indivadually in
PHIC s reclamation liability release application. PWCC w:ll continue to work with the
local residents, Chapters, Black Mesa Review Board, BIA, end Tribal cfficials to identify
postmining struc’ fs“ChiC:ﬁ:?L.'easible to remaln as permanent structures after mining and
reclamation i.s’ecdmet
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primegxmimenfonerl] be designed, coenstructed or reconstructed, and

maintained to have adecquate drainage control us.ng structures such as, but not limsted to,
ditches, cross-drains, temporary channel fords, low-water c¢rossings, and culverts. The
dra:nage control system w.ll be des.gned to pass the peak runoff Zrom a 10-year, €-hour

prec.pitation event or greater event unless otherw.se specified by PWCC's engineers.

Culverts will be installed to avoid plugging or collapse and to avoid erosion at the inlets
and outlets. Riprap will be installed where a culvert does not discharge upon resistant
bedroci, and where the ex.t channel velocity exceeds é-ft./sec. A riprap blanket, a
minimum five pipe diameters leng will be installed at the culvert outlet. The minimum
width will be the width of the natural downsiream channel. The riprap will be s:zed in the
freld by PWCC's project engineer based on the "as-built"” slope of the culvert and final
configqurat.on of the exit channel slope area. The sizinyg shall be based on the Federal
Highway Administration's HEC No. 11 "Use of Riprap for Bank Protection” or other standard
metaods., All pipes will have a minimum cover of 18 inches for a pipe diameter up to 48", a
munimum cover of 2 ft. for pupe diameters from 54" through 72", and a minimum cover ¢f 3

¢+, for pipe diameters of 78" <through 142", Culverts and drainage ditches will be

maintained in a free and operating conditiorn.

Ditches are placed on the inside of roadway cuts for drainage. A typical . -ditch section
would be e minimum 2 feet deep with 4:1 side slopes adjacent to the roadway and 3:1 slopes
at a cut section. Ditch capacity charts for this ditch configuration are presented in
Bttachment M. A Manning's "n" of 0.025 15 used for unlined ditches and (.03 is utilized
for lined d.tches. As most road cuts are 1nto erosion resistant mater.al, ditches normally

de not require lining.

The following is an outl.ne of the general des.gn procedures used .n the des.gn of culverts

" 'rand roadside ditches:

3031 Identify the need for a structure from the 1" 420" scale maps, Drawing No.
«A5400, the 1"=1000' scale map Drawing Nos. 85210 and 85360, and a visit to the

)
o -t' rmine the size and hydrology of the watershed .n question, This procedure .s

JJ b 7
er.vained in detail in the "General Repcrt, Geotechnic, Hydrelogic, and Bydraul.ic
o .quEvaluat;on of Sedimentat.on Structures by Dames & Moore, (Attachment Di.

:\:f"_:é";-'gi‘::"};erform SEDIMOT II or SEDCAD® computer rur t¢ determ.ne tae pel: runcif,
Attachment 0 centains the tyfical inputs used for these SEDIMOT :I ,.:,1lddlet:zons.
SEDCAD  is a PC version of SEDIMOT II and will have similar snput values only 2

user interactive mode.
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4, Using the peak flow rate Ifrom SEDIMOT II or SECCAD * the depth of flow and
velocity of flow for the road ditch analysis :is calculated using the Manning's
Eguation or the chartis in Attachment M, The Manning's Equat.on calculations are
generally performed on a personal computer utiluzing a program written by Dodson
and Associate:s entitled TRAP. Attachment P contains a complete description of
“his prograr.

5. The design analysis of culverts i1s performed utillizing ancther program writien by
Dodson and Associates entitled PIPE. The ta-lwater depth and downstream velecity
reguired for input .s determined by the previously described TRAP program.

Attachment P alse ¢ontains a description of the PIPE program.

Basically, this program determines the capacity of the culvert using twe procedures, inlet
control and outlet control. The procedure resulting in the higher headwater is the value

upon which culvert design is based,.

Lttachment Q contains an inventory of existing and proposed culverts at the Black Mesa and
Kayenta Mines. The flow rates indicated on this inventory are proportional te the number
of pipes .n parallel flow of each site, For existing culverts with a Ireebcard less than

1.0 foot, the freeboard will be increased by placing additional cover on the pipe or by

diverting some of the flow through another pipe. Tigures 37 and 31 show typical
installation of culverts. The location and watershed boundary for all of the culverts

in Attachment Q can be found on Drawing No. 85400, Sheets 1 through 26. Other applicable
methods include the use of charts developed by the Federal Highway Adm-nistration,
new TafEp -.,shed in Hydrolog.c Engineering Circular HEC-5 (F#a, .%R), and Hydroclogic Design

AL a Ser 3 (FHR, 19B0) (see Figures 32 and 33).
A

;ﬂ, gﬁarts pul?shed un HEC-10 (FHR, 1978} (see Figure 34) are also used; however, exit
SR b

*, elocities :TYhust tnen be determined oy staer methods. Headwater conditions are typically

k,} . ., examingd yby using HEC-5 inlet control monographs.  Some ¢f the culverts are installed w.th
e

1\‘ ‘szijaa end sectiona; therefore, the "mitered to conform Lo slope" scale would be used to

determine required p.pe diameter or pipe capacity; however, to be conservative end aLiow

for adequate freeboard, PICC usually uses "projecting" condit.ons (Figure

virtually all culverts have free outfalls, inlet contrel assumptions can be verified by
the "Pipe Flow charts" in HDS5-3 (Figure 33;. If flow in the c¢ulvert has a free surface,
entrance control exists, and exit velocity can be approximated by usin 9 the greater of

normal or critical velocity determined by the "P1 e Flow Charts™ in HDS-3.
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Based on the.cemiicipated volume of traffic and the weight and speed of

vehicles using the roadways, a minamam of € to 12 inches of crushed rock, scoria, or natuve
bearock material is placed on the road surface. PWCC w.ll continue toc inspect and
regularly maintain all mine-related roads. Maintenance will uinclude, but may not be
limited to, repairs to the road surface, blading, filling potholes, and adding replacement
surfacing material. It w_ll &lsp  ingiude revegetation, brusn  removzl, and miror
reconstruction of road segments as necessary. PWCC also periodically applies water

containing commercial additives to enhance the effectiveness of this dust contrzol method.

During the fall of 1%85, Dames & Moore's engineers performed a geotechnical stability
inspection of all primary roads and the overland conveycr beltline for the Black Mesa and
Kayenta Mines (Attachment Id.. The purpese of Dames & Moore's .nspection was to observe the
existing conditions of the cuts and fills along the haul road and conveyor beltline
alignments and to evaluate the stability of the roads and conveyor beltline embankments
against the performance standards set forth an 30 CFR Parts 780 and 616. Dames & Moore's
report included a “worst case" evaluation of the steepest and highest embankment slcpes
encountered during the inspection. Table 7-1 in Dames & Moore's report lists the locations
where remedial work is recommended. Alst, in Table 7-1 is the recommended remedial
treatment for each problem. Most of the remedial treatment has already been implemented.
The rema:ning remedial work will be implemented according to Table 23, Remed.al treatments
will inc¢lude, but may net be limited to, the installation oi'riprapped channels, the
pericdic cleaning of culverts, <he buttressing cr reanforcing of slopes, the use of
alrernative sediment control measures toc reduce erosion, and other remedial measures based

on site by site evaluations.

Faw 17
N Symogrs ' oas-tie.sc
ﬁ“: o =p oot d;s:ufh.nce for facilities at the mine site will be contained within the disturbance
LArea del hlated on Draw.ng No. 9536(. £ discussion of the facilities use and maintenance
5 ¢L Lséed in this rchapter. Support facilities include but are not limited to the
,”‘:leldCung types of facilities: primary and ancillary roads, mine buildings, offices and

shops, bath houses, ANFO storage silos and cap magazines, cecal loading facilities, ccal
crushing and sizing facilities, ccal storage areas, eguipment stcorage areas, water
treatment and water storage fac.ilities, sedimentat.ion ponds, water diversions, sheds
censtructed on permanent foundaticn and greater than 100 square feet in size, utilities,

ermanent fuel storage and tan;: farms, and railroad and surface conveyor systems. The
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location of the fac.lities can be found on Drawing Nos. 85210 and '85400 with the major

facility sites located on Drawang Hos. B5462 througnh 85482,

As stated in OSM's Maych 10; 1995 permit rev:ision reqguest, 05M does not, however, mean to
imply that pricor approval must be sought for every munute detail of routine mining
cperaticns. Te do so would be exceedingly burdensome to both PMIC and OSM and would not
result .n any benef:c to either party cor the envircnment. Therefore, OSM has determsned
that certain other support facilities and items of a temporary nature may be placed with.n
the approved disturbance area without praor OSM approval. Examples of this type of
temporary support facilities shall include, but net be limited to the following: mulcn
storage area, irrigaticon line either in service on reclamation areas or the remporary
varding of irrigation pipe to be put into or being removed from serv.ice, skid mounted fuel
and water tanks, small skid mounted sheds and steorage bins, f.re, first aid and portable
toilet stations located in active working areas, smell structures less than or egqual to 100

square feet in size, and portacle dragline power substat.ons or transfcrmers and trailing

cable lines,

Support facilities will be located, mainta.ned, and used in a manner that:
1) Prevents or contreols ercsion and s.ltation, water polluvion, and damage tc public ox
private property; and
23 To the extent possible using the best technology currently evailable:
{i) Minimizes damage to £ish, wildlife, and reiated environmental values: and
(1i) Minimizes additional centributions of suspended selids te streamflow or runoff
outside the permit area. Any such contributions shall not be in excess of

limutations of State or Federal law.

L]

ol 3()3 / port facilities, :n addation to those .dentified in the March 1, 1995 permi:t renewal
d\fbt

~ '
~ p;icac%', will be approved by 0O3M pr.or to construction regarxdless of their location.

5
W

iy intenarle, of all facilit:es and reclamation of the temporary facilities will be Ln

Access along the Kayenta overland conveyor is necessary for service and maintenance
asz.v.zlies. As the conveyor crosses washes, so must service and maintenance roads in some

cases. The purpose of these fords is te provide adeguate accesSs across washes during

T Revise . 0I,2 !GG



periods of low flow, and to m.nimize potent.al env.ronmental eftects by des.gn.ng a stable
structure tc accommodate the ant.cipated traffic and stream flows, A crossing of Yellow

Water Canyon is planned and descr.ped below.

The need for a crossing of Yellow Water Canyen stems from a need to have complete access
to +the Kayenta Overland Conveyor for the purposes of servuce and ma.ntenance. The present
access to the Kayenta Overland Conveyor north of Yellow Water Canvon .s inadequate dur.ng
periods of low flow. Licht-duty service and maintenance equ.pment such as pick-ups.
-ranes, small loaders, and forklifts are currently requ.red te travel as much as six

add.itional mules .L ordei to gain access to the north s.de of Yellow Water CanyorL.

The des.gn selected for the Yellow Water Canyon crossing i1s a concrete ford based on an
Arizona Department of Transportat.on Standard Draw:ng. The des.gn dumensions provided for
a length of 230 teet, a width of 14 feet (s.ngle lane;, and a th.ckness of & .nches. The
des.an also provides for upstream and downstream cutcff walls of two feet and four feet,

respectively, to prevent under cuttung of the ford during per.cds of hiah flow. The
downatream cutoff wall w.ll include the installation of three-.nch weep holes to pass any
subsurface flow that m.ght be encountered. The concrete used in the construct.on of this

ford will be prov.ded by PWCC and will have a required strength of 2,000 psi 1n 26 days.

The hydraul.cs of this des.gn are based on a maximun flow of approx.mately 2,000 cfs

recorded at env.ronmental monitor.ng Site 15. S.te 195 1s a Parshal!l Flume located in
Yellow Water Canyen approXimately %,000 feet upstream of the proposed crossinag site. Using
the Dodson and Associates *rapezo.dal channel analys.s program and a flow of 2,000 cfs, 0.7
teet of freeboard would be ava.ilable as a safety factor. The total availablie Ilow aepth of

four feet would result in 4 flow .in excess of 2,200 cfs.

During constructason, silt fence will be installed in Yellow Water Canyon downstream of the
preposed crossing to manameze any addition of silt to the wash., Maintenance will generally
consist of removal of uebris and silt thal may accumulate at the result of flow activity
across the ford. keclamation will be performed when the cross.ng 15 no longer needed for
service and ma.ntepnance of the Kayenta Overland Conveyor. Th.s reclamat.on w.ll consist of

removal and disposal of the concrete and return.ng the wash to the approximate oridihal

contours that existed praor to construct.on of the Ccrossing.
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PWCC will reguest approval Irom the appropriate regulatory agency pricer to construcring
mune-related crossings within stream buffer zones as shown on Drawing No. 85¢€40 and B5¢4lA.

Drawing No. BS437 shows the ancillary road stream crossings and Drawing Nos. €35210, B3360,

85400, 85494, and B549€ show the Primary FRoad and Utulity stream crossing locations. The

above draw.ngs include the N-% Road crossing of Yellow Water Canyon Wask, the N-¢ Powerline

crossing of Yeilow Water Canyon Wash, the ancisllary road crossing at the southwest corner

of WN-% area with a 60 inch diameter low flow culvert crossing, (see Fiogure 34a), and the

N-11 Extension Nerth Road crossing of the Coal Mine Diversion. The cross sect.ion 0f the

stream at the crossing will equal or be greater than the capacity of the unmodif.ed stream

channel immediately upstream and downstream from the Ccrossing.

During construction, a temporary si:lt fence cor a straw bale dike will be .nstalled

downstream in the stream channel of the propesed cross.ng to minamaze any addition of

sediment to the wash. Once the crossing «s completed, the adjacent disturbance area will

be reclaimed to stabiluize the surface, When the crossings are no longer reguired, the site

will be reclaimed in accordance with the approved reclamation plan.

In addition, sediment contrel metheds may include, but not be limited to, the following:

1. Disturbing the smallest practicable area at any one time duruing the consiruction and

reclamation operation;

HBe Stabilizing graded material t¢ promote a reduction in the rate and wolume of runoff;

o Retaining sedument withen disturbed areas;

4, Diverting runc:if away Ifrom dusturbance areas ancluding stockpiles, backslopes, and

material storage;

5. Diverting runcff through disturbed areas using stabil.zed earth channels, culwerts, or

pipes 50 as to prevent, to the extent possible, additicnal contributions of sediment

to streamflow or to runcff outside the permit area;

3 Using BMP's, straw dikes, silt fences, small V-ditches, riprap, mulches, check dams,

ripping, contour furrowing, vegetative sediment f:ilters, small depress.ons, sediment

and other measures that will reduce overland Ilow velocuity, reduce runoff

“raps,
volume, or trap sed.ment; and

Treating traffic areas w.th water or dust suppressant to reduce the potential for wind

7

angd wazer erosion.

SR N .
iné;' 4] be located, designed, constructed, used, maintained, and reclaimed so as to:
Pl

b&f ecnS@*al or prevent erosion, siltation, and the air pollution attendant t6 erosion

o St by v-tetating, watering, using dust suppressants, or other methods in accordance

with,‘u:rent, prudent engineéering pPracLices,

llBa Revised 10/04/05




{b] control or prevent damage to fish, wildlife or the.r habitat, and related
environmerntal Talues,
{¢) control or prevent additional contribution of suspended solids to runoff outside

the permit area,

gl

tdt neither cause nor contribute to the violation of State or Federal water quality
standards applicable to rece.ving waters,

{e) refrain from seriously altering the normal fiow of water in intermittent or
perennial streambeds or drainage channels,

{thy contrel or prevent damage te public or private property, and

{a) wuse non-ac:d or non-tox.c forming substance in crossing surfacing.

Figures 30 and 31 show typical installation of culverts. Following is typical culvert

Lnst

(1!

(2}

(3)

(41

o

=18

(7

(10}

#il

allation specifications:

Except as directed by the Owner or as indicated on the Drawings, pipe culverts shall be
installed by starting at the outlet end.

Construction of new or reconstruction of existing drainage structures shall conform to
the details shown on the Drawings, and at the location and elevations as indicated.
Work related to conrections into the existing drainage sysvtem shall be considered under
this item and performed as specified.

Excavation, bedding, and backf.ll for pipe culwert installat:on shall be in accordance
with these Documents,

All pipe culverts shall be set to the specified grade and alignments as shown on the
Dravings. Pipe segments shall be jointed by sealing, banding, bolting, or thermal
welding in accordance with the manufacturer's recommendations and standard practices.

The lower segment of the pipe culvert snall be in contac: with the shaped foundaticn
throughout 1t's full lenath and shall be placed with circumferential laps or seams at
the side and by lapping the circumferentiel seams on the inside in the direction of

flow.

Upon complet.on, each structure shall be cleaned of any accumulat.ons of silt, debr:is,
or foreign matter and shall be kept clear of such accumulation.

For multiple pipe barrel installations the minimum permissible spacaing are as follows:

OZE.
Up to 24 inches - 12 inches of spacing
24 inches to 72 inches - cne-half of the diameter of the pipe

Cver 72 inches - 36 inches of spacing

No backfilling will be done around any pipe culvert unt.l they have been inspected and
the backfilling authorired by the Owner. No £illang or backfilling against foundations,

walls, and footings shall be done until concrete forms have been removed and concrete
has properly cured, and waterproofing has been applied, if applicable.

Backf.1ll shall be placed and hand-tamped in twelve inch (12in.) lifts (loose depth)
under the naunches of the pipe culvert. Backfill will be placed evenly on both sides of
the pipe culvert. Bbove the haunch of the pipe culvert, the material may be compacted
using a motorized compactor or pneumatic tamper.

Mechanical tampers or approved compactors shall be used to compact all backfiill and
embankment for not less than four feet (9 FT) on each side of a culvert. Heavy
compaction equipment shall not be operated in this area or over the pipe culvert until
1t is covered, tec the greater depth of two feet (2 FT) or one-quarter (1/4) the span of
the pipe culvert, with compacted f£ill. The backfill shall be placed in twelve inch (10
in.) lifts (loos-dti). For multiple-span pipe culverts, the span sha.l be assumed to
be tne lcngest ndi!valsn par.

<f
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.121Lightwe.ght dozers and graders may be operated over pipe culiverts having two foot (2
o of cempacted cover, but heavy earth moving equipment shal! reguire a minamum of
three feet (3 FT} of cover.

{13'Backfill will be compacted in the above noted manner f£or a hor.izontal distance of at
least one (1) pipe culvert diameter from the edge of the pipe culvert along each saide
of the culvert or to the wall of the trench, and for a vertical distance of twelve
inches (12 IN) or one-eignth (1/8) the d:iameter above the crown, whichever 1s greater.

(14)Care shall be taken to preserve the lateral integrity of p.pe culverts dur.ng backiill
operations Backfill operations shall be carried on uniformly on both sides of pipe
cuiverts.

115¢ Fevised 07/11/0%
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The coal produced at the mining operati.on 1s conveyed to power generating plants via
cenveyor and rail or slurry pipeline. Coal handl-.ng fac.lities at each mine physically
prepare the coal praor to tramnsportat.on to the power plants. ALl coal handling facilit.ies
85400,

are located within the preoposed permit area and can be seen on Drawiangs 85210,

85480, and B54B8C.

The Black Mesa Mine produces coal destined for the Mohave Generat.ng Station in Nevada near
Bullhead Cuity, &rizona. & schematic of the Black Mesa coal handl:ng facilities is shown on
Figure 33. (Coal from this mine is processed through rotary breakers and transported via a
4B-inch conveyor to either a live or dead stiorage area. The coal 1s withdrawn from either
sStorage area via vibrator feeder or rotary plow and transported by a 4Z-inch conveyor to
storage bunkers at the Black Mesa Pipeline Company: The coal is conveyed from the bunkers
through a processing plant, which produces 1/8 inch, or less, diameter material to be mixed
with water for preparation of e coal slurry. The slurry is transported 273 miles via Black

Mesa Pipeline Company's pipeline toc the Mohave 3tation.

Coal produced at the Kayenta Mine is destined via Salt River Project's Black Mesa and Lake

powell railroad spur for the Navajo Generating Station at Page, Arzzona. Figure 36 shows a

schemat.ic of the primary coal handling facilities at Kayenta Mine.

Coal hauled to the Kayenta c¢cal handling facility is dumped into a 2,000-ton cr a 300-ton
capacity dump hopper using bottom-dump and/or end-dump haulage trucks. The open-top
hoppers are spanned by four beam-supported runways wiih one side ©f the hoppers open to
receive coal that, when necessary, is placed on the ground dur:ng peak loading or
breardowns and shutdowns. This coal will later be pushed into the hopper using rubbezr-

tired or track-type dozers.

Coal is fed from the bottom of the Z,000-ton dump hopper by two reciprocating plate feeders
onto two 72" run-~of-muine belts with one feeder for each belt. Each conveyor has a normal
rate of coal transfer eqgual te 1,300 tons per hour. The max.mum rate of 2,000 tons per
hour will be utilized when only one unit .s operational. Coal is fed from the bottom of
the 300-ton dump hopper by 4 reciprocat.ng plate feeder onts a 60-inch run-of-mxhe belt.
The three run-of-mine conveyors are totally covered on the windward side and haliw
covered on the leeward side. This will leave an cpening for belt idler lubrication/' haT

Ge—ry
3

.nspection, and general ma.lntenance. ¥
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Each 72-.nch belt and 60-.nch beit discharges coal into totally enclosed chute work at the
primary crusher bullding. The coal i1s grav.ty fed inte one oi twp BO" x 307 roll-type

AN

crushers wnich reduce the size of the run-sf-mine product to I" maximum. The crushed ccal
1s gravity fed f£rom the crushers through totally enclosed chute work onte a ¢0" screen feed

belt having a maz:.mum rate of coal transfer equal to 2,600 tons per hour. This bel®, whach
carries coal through a scale house, is totally covered on the windward s.de and covered

halfway down the leeward side for the entire 500-foct length. The belt discharges into

totally enclosed chute work at the secondary crusher building.

The first functi:on of the secondary crusher building i1s taking & sample, or cut of coal,

which will be conveyed away from the main flow of ceoal by means ¢f an 18" covered sample
feed conveyor to a totally enclosed sampler building where secondary and tertiary sampling
and crushing is performed, and to a coal analyzer tower where the coal qual.ty .s checked.
All reject from sampling and sample crush.ng is conveyed back to the secondary crusher

building on a parallel 18" covered return sample belt and duscharged along the main flow of

coal onto a stockpile belt.

The second function is screening of coal fed from the praimary crushers and scalping of any

coal that exceeds 2" in size. All coal that passes the screen will fall threough totally

enclosed chute work onto a 42" stockp.le bypass belt or a 60" stockpile feed belt.

Oversized coal, which does not pass through the screens, will fall into totally enclcsed
chute wWorh that feeds a Ssecondary crusher, which -recrushes the oversized coal and
discharges through a bin ontc the stockpile bypass or feed belt. Beneath the kan is a
feeder belt which may be used to discharge coal onto the bypass belt. When the Ifeeder belt

is stopped Or running at a reduced rate, the bin above the feeder w.ll fill and discharge

onto the 60" stockp.le feed belt. The feed belt beneath the bin i1s variable speed, thus

the rate of feed can vary on both belts. The bypass belt can he varied from 0 tec 2,600

tons per hour while the rate of feed of the stockpile feed belt can be simultanecusly

var.ed from 800 te 2,600 tons per hour.

The 60" stockpile feed belt conveys coal at a rate of 800 to I, €00 tons per hour for a

horizontal distance of 584 feet. This belt is totally covered on the windward side and

covered halfway down on the leeward side. Coal from thas belt is fed inte totally enclosed

chute work atocp a covered zonical structure whi:ch discharges into a 20,000-ton capacaity
: L] 37» "o : 1 : :

liwe storage I) y 1" forage pile 185 totally enclosed with sheetuing. When the pile

& -
Te
I
;
e

e e O

i o5 L14 Revi,ed 922 =0C



i85 at capacity, approximately €3 percent is retained below grade and 37 percent of the pile
+5 above grade. Coal .s withdrawn from the bottom of live storage as needed. The 42"
stockpile bypass belt priginates with.on the same transier as does the 60" stockpile feed
pele. Th.s bypass belt, depend.ng upor. the bin feeder belt seti_ng, can carry 0 to 1,800
tons per hour and will convey coal a horizontal distance cf 1,050 feew. This belt is a
zero grade belt that travels underneath the 20,000-ton live storage stockpsle, through a
12-foot diameter tunnel and discharges into totally enclosed chute work at a transfer
sruoTure. Where this conveyor i1s exposed, either going or comung from the live storage
tunnel, it is completely covered on the windward side and covered halfway down the leeward
s de. Coal .s reclaimed from the l.ve storage onto this belt at a rate of 0 tc 1,800 tons
per hour through the use o0f a recipreocating plate feeder located wathin the tunnel
underneath the live storage pile. A combination of direct run (bypass) stockpile drawdewn
and/or blending can be accomplished by matching the variable speed feeder belt and bypass

belt to deliver a total ra+te of 1,800 tons per hour to the overland conveyor system.

The direct.on ¢f the coal flow from the bypass conveyor 1s turned 31° withun totally
enclosed chute work at a transfer and discharged through totally enclosed chute work at a

transfer structure onto the first leg, conveyor 20, of the overland conveyor extension.

Coal is transferred from the J-2B coal handling facility to the N-7/& facilit.es (Figure
37; wia an overland conveycr consasting of six segments or "legs". The first leg,

conveyor 20, of the 42" 1,800-ton per hour overland conveyor will cower a horizontal
distance of 8,890 feet. The second, third, fourth, rifth, and sixth legs, conveyors Z1
through 25, of the overland conveyor, are §,973 feet, 6,715 feet, §,€23 feet, 7,418 feet,

and 13,927 feet, respectively. The total horizontal leng:th of the overland conveyor

between the two fac:ilities is approximately ten miles.

In 1995 when the N-14 mine area was mined out, the N-14 facil.t.es were dismantled and
relocated to the N-11 truck dump/facilities area (see Drawing Nc. 85482). Construction
began in 19%4. Tae 1-11 cgal handling fac:lities consists of a 300,000-ton coal
storkpile, @ 500-ton truck dump hopper, 72-inch R.0.M. conveyor, pr.mary and secondary
crusher buildings, sampl:ng system, and transfer conveyors, as well as a coal ilab building
and truck ready line area. The total conveyor length is approximately 1,480 feet. The
drainage from the mater.al storage area cn the west side of the Kayenta Nine Road is

channeled to ns sedimentation Feona MNI-C. The drainage from the truck dump and

8 sap Revised 02/21/00
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coal stockpile area on the east side cf the Kayenta Mine Road will drain into the exuisting
sedimentation Pond N10-D {see Attachment U for caiculations'. The disturbance to Ccal Mine
Wash w-o1l be minimal.

The NK-"/f8  farllit.ies consist of coal storage, convey.ing, and coal guality analyzer
facilities similar to the j-28B facilities. Coal can be blended and/eor stored at the
facility prior to transfer to the rail leadout facility v.a a 5.85-mile overland conveyor.
The ccal analyzers provade continuous ¢oel quality information and assist in coal blending

operaticns.

Airport Pacilaties

In Febryuary 198¢, PWCC submitted the general design and construction plans for new airport
facilizies. The old a.rport i1s located in the W-€ mining area. The new airport is located
in the reclaimed J-3 area (see Drawing Nos. B3210 and B5462). The new airpsrt location was
cneser primarily L aviat.onal cznsiderations, tcpography, minzmal disturbance o
previcusly undisturbed areas, location relat.ve to mine cffices, and future mining

ctiwities,

w

The new airport facil.ties include an approximately 7,500-foot long by e 75-foot wide paved

runway and a small airplane tie-down, taxiway, and sStorage building area.

The new airport facilities have been des.igned, constructed, and maintained to ceomply with
all applicable local and Federal regulations. Sediment and runoff control are provided by
the existing J3-2, J3-F, and J3-G sedimentation ponds. The locations of these structures
are shown on Drawing No. 85405, The watershed boundaries are delineated on Drawing No.

B5400, Sheet K-9, The detailed inspection and des.gn report for each impoundment structure

can be found in Attachment H.

The M-6 airport facilit.es area will be reclaimed as part of the N-€ rune area. The new
airport facilities will be cons.dered a temporary facility unless approved as & component
of the postmining land use plan. The airport facil.ties will be recla.med in the year
-0lZ, 1f i1t is no longer required to suppor:t mining operations. Reclamatzon will be an

accordance with the approved reclamat.on plan.
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Solid Waste Disposa

DWCC operated a solid waste landf.ll at the J-3 coal respurce area until 1t was closed uin
oek g The J-3 Landfill Closure reclamation plan was subm:itted to the regulatory authority
in 1998 and subsequently approved. The reclamation plarn permit rev.ision is located in AZ-
0001 Perm:t, Volume 54c, Item 31, J-3 Solid Waste Landfill Cleosure Permit Revision. PWCC

has contracted with a sol.d waste vendor to haul the solad waste cff-site toc a regulated

PWCC is also working with the EPR and the Tr:be on a f.nal J-3 solid waste

landi:ll.
closure plan. A Solid Waste (Non-Coal) Disposal Plan for the landf.ll 15 contained in
hppendix C, Volume 12. The plan addresses the kinds of non-coal wastes that were dispesed

of at the site, the methods used to prevent leachate or surface runoff from degrading
surface or ground water, fire prevention, landfill operations, and reclamation. Non-rnoal

wastes shall not be placed within e.ight feet of any coal cutcrep or coal storage area.

No hazardous chemical wastes, radicactive materaials, hacardous sludges and liquads, or any
other type cf hazardous waste will be disposed of within the permit area. All harardous
materials as defined by the Resource Conservat.on angd Recovery Act [RCRA) will be dispesed
0ff-s.iTe .n accordance with applicable Federal and State regulations. Finse water that is
the result of washing blasting agent residue off explosive trucks will be disposed of in
active mene pl%s 1N a manner such that ground water guality is not degraded and
revegetation efforts are not hindered. Currently these active pits are at the J-7, J-19,

J-21, N=-8, N-11, and N-11 Extension coal resource areas. As resource areas are reclaimed
and m.ning progresses, an additional active pit may be developed at the K-10 coal resource
area. Disposal sites within the actuve mine pit will be above the ground water table, and
away from ponded water. The rinsing will occur on benches in the pit that will be blasted,

Res.due will therefore be mixed with the shot overburden, coal, or parting material.
Chapter 22, Minescil Recenstruction (Volume 11) describes the procedures used to determane
the thickness of suitable plant growth material to be placed on top ¢f the graded spoil. &s

a worst case, four feet will be plared. To prevent a public hazard, the pits are secured
by a combination of fencing, secur.ty personnel patrolling the mine site, or mine persconnel

inspecting the active pit area during work shafis.
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Dur:ng the excavation and removal of the Kayenta and Black Mesa Mine underground storage
tanks, PWCC's contractor encountered petroleum contaminated soil. One of the more common

types of treatment or remed.aticn methods fcor petroleum contaminated soil is on-s1te

bioremediation or landfarm.ng. The locat.on of the J-1€ and N-6 landfarms were selected in

areas approved by Region IX USEPA and KBavajo EPA (see Draw.ng €5210:. These twc sites are

in previously perm:tted mining dusturbance areas. This material .5 being landfarmed in
accordance with USEPA and NEPE regu_rements. Whers the remediation process has been

completed and USEPA has approved the final closure reports, PWCC will dispose of the
material in the adjacent mining area and recla.m the sites .n accordance with the approved

reclamation plan. Bioremediation of the material is expected tc be completed prior to or

to coincide with the reclamation of the adjacen:t J-1€ and N-€ pit areas.

Faciloty Copastreysvion Scheduie

As a result of reviewing all the exis*ing and proposed structures needed for the five-year
permit term for the Black Mesa and Kayenta Mines, PWCC has develcped Drawing No. B540€ and
Table 10, Facility Construction Schedule Summary, for all construction after January 2005.
A list of all major fazculities 1s included in Chapter 24, Bonding, Attachment 24-4. All

Construction and remedial scheduies for siltatiorn structures and .mpoundments are shown on

Drawing No. B5406,

In accordance with 30 CFR, 780.12(a) (3), all pre-existing structures constructed prior to
12-16-1%77 are shown in ARZ-0001 Permit, Volume B, brawing No. 406, "Existing structure"”
means a Structure or facility used in connection with or to facilitate surface coal minung
and reclamation operations for which constructicen begins prior to “he approval or
implementaticon of the 12-16-1977 Federal Pregram. Construction was begun and completed on
the structures shown on Drawing Mo. 40€ after constructicn started on the munes in the late
1960's and early 1970's. For &ll other ex:sting or reclaimed structures not shown on

Drawing No. 406, construction was begun and zompleted after 12-16-1977.

On Drawing No. 85406 and Table 10, the remedial and new construction work was prioritized
based on site specific information, potential future mine-related disturbance in the
watershed, projected coal sales, and minimizing *hé risk of harm teo the environment ¢r to
the public health and safety. The constructicn schedule is PWCC's best estimate at this
Time. Futlire events mdy regquire alterations in the schedule (i.e., delayed perm:t

approval, mining projess; fEEG
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STRUCTURE
IDENTIFICATION

BLACFK MESA/FATENTEL MINE

FACILITY CONETRUCTION SCHEDULE SUMMARY

PERMIT CATEGORY

PROPOSED ACTIVITY

WE/N1l North
Deadhead/ Haul
Road and
Conveyor
Crossing

N% Deadhead and
Haul Road

BM/Moenkop. CMP

NS9/Nil North
Haul Road
N99/N11 South
Haul Road

All temporary
primary roads
not reguired for
reclamation
maintenance and
monitoring.
Narrow and
reclaim the non
permanent
portion of
peErmanent
primary zoads.

N-11 Haul Road
Spurs

J-19% Haul Road
o-15
Deadhead/Haul
Road Spur

J-1% West Haul
Road

Reclaim all
remaining
temporary
primary roads.

Primary EHaul Rcad

Prumary Haul Road
2006 Czlendar Yezy
Existing Haul Road

2010 Calandar Yaax
Primary Haul Rocad

Primary Haul Road

2013 Permit Yeaz

STt 0T Ao Tl 8

Primary Road

Promary Road

2017 Permie Year

P morT_spie 2ot o

Primary Haul Road

2027 Da 1 Yaar

ca AR mA Ay

Primary Haul Roau .
Praimary Haul Road

Primary Haul Road

Primary Road

New Road Construction

New Road Construction

Remedial Construction Work

New Road Construct.on

New Road Construction

Prumary Road Reclamaticn

Primary Recad Reclamation

Primary Road Reclamation

Primary Road Reclamation
Primary Road Reclamation

Primary Road Reclamation

Primary Road Reclamat.on
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