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CHAPTER 19
HYDROLOGIC RECLAMATION PLAN

Introduction

The hydrologic reclamation plan is presented in two parts. The first part focuses on
specific practices which are conducted to minimize the impact of mining on the hydrolegic
balance within and adjacent te the leasehold. The second part addresses those impacts
that may occur regardless of these practices. The emphasis of the secon& part is on the
monitoring of the extent end magnitude of mining impacts. Where possible, referance has

been made to those chapters which contain details regarding certain practices,

Practices Employed to Minimize the Impact of Mining on the Hydrologic System

Acid and Toxic Materials. Overburden and parting materials are placed in or adjacent to

mining pits. Therefore, overburden and innerburden core chemical analyses have been
conducted and the results reviewed by =a biologist, geclogist; soil scientist and
hydrologist to assess +the acid potential of the material and to determine the
concantrations of salts and trace metals ({Chapter 8). FPurther, hydrologists have made a
determination as to whether shallow aquifers (Wepo or alluvial) will be intercepted by the
pits to be mined {Chapter 18). Where aquifers will be intercepted, the hydrologists have
made an assassment as to: (1) the significance of the saturated regions as aquifers; (2)
the walue of the ground water to the quality of the human environment; and (3} the value
of the ground water to support the postmining land use of the mined area. Theae analyses
indicate the portions of the alluvial and Wepo aguifers within the leasehold which may -be

glgh%%?awtially'affected by mining, exhibit low yields to wells and show a water quality which

irrigation and livestock water quality criteria. oOnly 20 percent of the 44 szampleable
alluvial monitoring walls and 27 percent of the 33 sémplaable Wepo monitoring wells yield
water which meets livestoeck drinking water quality criteria. None of the monitoring wells
in either aquifer yield water which meets domestic drinking water criteria, Only 3 of the
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33 Wepo monitoring wells yield water quality suitable for use as irrigation water and

these three wells exhibit such low yields they cannot be considered for irrigation use.

Surface water protection is achleved through drainage control and reclamation practices.
Where spoil encroaches upeon significant drainages, channel diversions have been designed
and will or have been constructed to divert surface water runoff and minimize the
formatlon of acidic or toxic drainage or increased suspended solids {Chapter 6). Further,

runoff from mined areas is and will be contained by sediment ponds {(Chapter 6).

Contemporaneous restabilization (Chapter 20) and reconstruction of a nontoxic plant growth
medium (Chapter 22) will also protect surface water guality from potential detrimental

effects of surface water drainage.

Drainage Coptrol and Water Quality Standards. Al) runoff from lands disturbed by mining

will be routed through sediment ponds designed to contain the runoff from 10-year, 24-hour

storm events plus sediment unless alternative water control structures are approved by the

,'/q\) regulatory auvthority. NPDES Permit No. AZ0022175 has been issued for the Black Mesa and

Kayenta Mines by the Environmental Protection RAgency. This permit contains eZfluent

sampling and reporting requirements (Chapter 16) designed to protect surface water

T
N\Q;E}& um%fléig
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ractices also serve to protect the hydrologic balance and achieve water
ards, The Surface 5tability and Drainage System Development Plan in the
and Grading section of Chapter 21 addresses the reclamation proceduées
d to reestablish a more stable and contrelled drainage system in the reclaimed
areas. The ‘Revegetation Plan in Chapter 23 describes procedures used to minimize erosidn’
through mulching and contemporaneous revegetation. Additionally, +he Minesoil
Reconstruction Plan in Chapter 22 describes ripping and contour discing procedures
employed to stabilize the ground surfacse, promote revegetation and minimize erosion.
These surface treatments in addition to the spoil sampling program to ensure that acid and
toxic materials are sufficiently buried, will minimize the chemical and sediment loads

contributed to streamflows from reclaimed areas.
A A plan for evaluating the success of reclamation praciices with regard te controlling
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drainage and chemical and sediment loads from reclaimed areas has been developesd and
implemented. The plan employed a small watershed study (Attachment 4, Chapter 16)
consistiﬁg of runoff plots, runcff volume, sediment and water quality samplers and flumes:
monitoring water guality and persistence in 15 permanent internal impoundments (PIIs) in

the N1,N2,J1/NW6, J3 and J27 mining areas (Chapter 15, Permanent Impoundment Monitoring
Section):; and the calibration and use of a rainfall/runoff/sediment yield model (EASI)
which was used to compare premining values against postmining wvalues ({Application for
Release of Reclamation Liability K1/N2 and J27 Intexrim Program Indian Lands, Black Mesa

and Kayenta Mines, March 15%4).

More emphasis was glven to runoff plot data than the small watershed flume datas when
determining EASI model calibration coefficients becauss total runoff and sediment data for
each storm event were collected and measured directly. Overall, the EASI model rea:sonably
reproduced comparable values to the runoff and sediment yield values measured at the small

watershed plots and flumes for a range of highly variable rainfall events.

The permanent intermal impoundment monitoring referenced above has been conducted at all
or some of the 15 pond sites from 1381 to the present. To date, 160 water guality samples
from the PIIs have been analyzed. Excepting some early (pre-1585) fluoride, lead, TDS and
sulfate values at 3 of the PITa (112,113 and 116}, only PII N2-RA has exceeded livestock
water quality criteria and only for TDS and S0O4. All other PII water quality data is
comparable to or more sultable than baseflow and stream runoff water quality measured in°
the pzrincipai channels on the leasehold. During this same time period approximately 500

monthly water level measurements at 14 of the PIIs and 2-3 years of continucus water level

% 8@'?5 ents at 5 of the PIIa have been cellected. The water level data show that -
,\3‘3*6 ecla watershed runoff is sufficient enough to allow an average PII water persistence
.3‘/ “z% g-eateé‘fz‘ han B0 percent. V.
= %y’
= B
“@2\ 2 foll ng conclusions were reached from the EASI model comparisons of pre- and
r

o
atersheds, Drainage densities for postmine conditions are about one-half of the

ne drainage densities. Pre- and postmine runoff was found to be guite similar.
Sediment yileld from reclaimed hillslopes is generally twe times higher than from premine
hillslopes having comparable hillslope length and gradient. However, total sediment
yields predicted from reclaimed watersheds is lower than premine watershed predictions.
This is becawse channels, not the hillslopes, are th; primary sources of sediment in hoth
pre- and postmine conditions; channela tend to be flatter in the postmine landscape; and
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\ the greater number of depressions in the postmine landscape capture a significant amount
of the sediment which could potentially be transported out of the reclaimed watersheds.
The above studies and modeling indicate the reclamation practices are performing well in
regards to controlling the runoff, chemical and sediment loads leaving the reclaimed

watersheds.

Restoration of Approximate Premining Ground Water Recharge Capacity. The backfilling and

grading of mined areas is accomplished by draglines, dozers and scrapers. This technique
results in some compaction, but is estimated by VanVoast and Hedges (1975} to increase
permeability when compared to the original stratified state of the overburden material.
Permeability increases are primarily attributed to increased void volumes and segregation
af particle sizes. The topsolled surface will be contour disced .which will increase the
rainfall and overland flow infiltration. Infiltration rates, however, are likély not
critical to the recharge of the Wepo aquifer. Distances from the land surface to the
saturated portions of the Wepo aguifer and the limited annual precipitation precludes
significant rainfall and snowmelt recharge other than in burn and clinkexr or highly
fractured areas. These areas are found adjacent to, rather than in the coal flelds

i following mining.

The time period necessary for the spoil material to beccme resaturated and for final
ground water flow patterns to be established in areas where pits have intersected portions

gf*?§§ Wepo aquifer depend upon the resultant porosity and permeability of the replaced

sp Iiéahﬁerlal The resaturation may take from a few years to 100 years to occur, but the

,.»\
nltudgggf this impact will be small (Chapter 18). The maximum drawdowns will secur in

emselves and are estimated to be approximately 60 feet and 45 feet for the J-

18/20 agg 7-16 pits, respectively. Following the resaturation period, ground water levgls

Water Rights and Alternative Water Supplies, The State of Arizona is proceeding with the

adjudication of water rights in the Little Colorados River Basin, which includes Black

RS T

Masa. This adjudication is still in the process of being Zfinalized. Once the
adjudication is final, it is believed Peabody's water use will be a prescribed use based
on the allotments to each Tribe. Peabody's nse of water on Black Mesa for the mining
operations is authorized in the three mining lease agreements (Lease Nos. 14-20-0803-8580,
14-20-0603-9910 and 14-20-0450-5743) with the Tribesi The mining lease agreements state
that Peabody may use that amount of water necessary for the mining operation.
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At this time, the only documented local usage of the Wepo or alluvial agquifers is in the
immediate vicinity of the leasehold at three wells: 4T-405; 4K-389; and 4K-380 (Chapter
17, Pre-existing Wells and Springs). Though PWCC's Wepo and alluvial monitoring well
network suggests there is 2 small likelihood of a Wepo or alluvial well being suitable for
use as livestock drinking water, these three wells are being used for livestock waéer
because they are alsc partly screened in the underlying Toreva aquifer, The completion
information for well 4R-380 states it is partially completed in the Toreva and the
completion depths for wells 4K-389 and 4T-405 suggest they are also partially open to the
Toreva aguifer. All three wells are located off lease (two of them are at least 2 miles

south of the leasshold). Because the Toreva aquifer is of better quality than the Wepo
aquifer, this would account for how three wealls adjacent to the leasehold could be of
suitable guality for livestock use when so few of the monitoring wells on the leasehold

meet livestock drinking water criteria.

Theoretical pit pumpage drawdowna im the Wepo aquifer could potentially reduce the
available height of water in well 4K-389 by 25 percent. Potential pit pumpage drawdowns
in wells 4T-405 and 4X-380 are within the range of natural shallower aquifer water level
fluctuations. The windmills located con the PWCC leasehold are completed entirely in lower

aguifers and won't be affected by pit pumpage drawdowns in the shallower Wepo aquifer.

Regardless of the potential for mining impacts to any well, PWCC has made available to all
local residents in the area of the leasehold water of domestic drinking water guality at
standpipes located near the N6 and Ni4 mining areas. The water supplied is from the

Navajo aquifer and is available on a 24-hour basis.

In addition to the activities designed to minimize disturbances to the

‘“\;alance discussed above, ground and surface water monitoring plans have been

‘continue to be employed to support the PHC conclusions that disturbances te the hydrologic
balance will be minimal and that the potential uses of the ground and surface water

syatems affected by mining will not be changed.
The parameters observed at each monitoring site as well as sampling and monitoring
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frequencies are documented in Chapter 16, Hydroleogical Monitoring Program. Table I shows
which monitoring sites are utilized to address each of the probable hydrelogic
conseguences discussed in Chapter 18. The Zollowing monitoring plan discussions will
address how the monitoring data or programs will be used to determine impacts to the

hydrologic balance.

Ground Water Monitoring Plan. Wepo and Alluvial Aquifer Quantity and Quality. Not all
alluvial and Wepo monitoring wells are projected to be impacted in terms of water levels
and/or water gquality as a result of mining areas intercepting the Wepo aguifer. Only
pertions of the N2, N7, JL/N6, J16, J19 and J21 mining areas have been determined to
intercept the Wepo aquifer. This determination is based on documented pit inflows in
those areas already mined and on comparisons of the Wepo/alluvial aguifer potenticmetric

surface with bottom of pit contours for those areas remaining to be mined.

From the pit inflow caleculations presented in Chapter 18, Probable Hydrolegic
Consequences, theoretical drawdownz in the Wepo and alluvial aquifers were determined for
Figure 1 in Chapter 18. Because all wells exhibit water level fluctuations owing to
climatic changes and water guality sampling stresses, only those wells within the zone of
»5 feet of drawdown on Figure 1 are considered wells whose water levels could ba
potentially affected by mining interception of the Wepo aquifer. All other wells are

considered background wells for purposes of water level monitoring. Twenty alluvial wells

27R, 32R, 33R, 87, BE, @SR, 9BR, 95R, 101R, 102, 103R, 108R, 165, 168, 169, 170,
99) and twelve Wepo wells (43R, 44, 46, 49, 53, 54, 57, 62R, 64R, 65, 66 and 68)
he wells whose water levels may be affected by pit inflow drawdowns. Several of
1s have pre-disturbance baseline water level data against which future water
level@r’an be compared for impact assessments. In the rest of the cases, current E}é‘-‘tér

are ‘compared against 5 to 10 year historic water level ranges. Peraistent,

measurable drops in water levels outside these ranges, will be considered mining impacts.

Also, water level drops beyond historic values in wells determined to be unaffected will

not be considered suspect unless persistent lowering trends continue. To date oﬁlylwepo
well 62R, former Wepo well 62 and former alluvial wells 74 and 75 have shown ciééf

evidence of mining induced drawdowns.

The approach to evaluating the Wepo and alluvial monitoring wells for mining induced water

quality impacts is similar to the water level approach in that the analysia is claosely
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linked to the wet pits and the Wepo/aliuvlal potentiometric surface. Where the approach
differs is water guality impacts can only occur downgradient (in the direction of
decreasing potentiometric head) from the wet pits, and can only occur after the pits have
been reclajmed and ground water levels have reestablished so ground water Elow through the
mining areas can return to what it was prior te mining. Hydraulic charackteristics for
each aquifer {(Chapter 15, Attachments 9 and 14) were evaluated to determine which wells
downgradient from the wet pits would have potential water quality impacts. The hydraulic
conductivities measured during pumping tests in each aquifer are low with average Wepo
values being lower than the average alluvial values. With this information and the water
quality data collected through the duration of the monitoring program, alluvial wells
within a distance of 3 miles downgradient from wet pits (19, 27R, 32R, 33R, BOR, B2, 83,
B, @9R, 102, 165, 168, 165, 170, 180, 181, 182, 183 and 197) and Wepo wellas within a
distance of 1.5 miles downgradient of wet pits (40, 43R, 44, 56, 64R, 65, 66, 68, 1:15, 178
and 179) were determined to be those wells whose chemistry could be potentially affected
by mining. Principally, trend analyses will be performed for the major ions measured at
these wells, Persistent trends of increasing concentrations of two or more of the major
ions, especially S04, Ca, Mg, Na, TDS and B, will suggest that mining impacts to the water
quality are occurring. Also, water type changes or shifts on trilinear diagram plots of

the water chemistry for these wells will suggest mining impacts tc the water guality.

Navajo Aquifer Quality and Quantity. Water level changes in the Navajo well bore holes.on
the leasehold are of little direct use in assessing drawdewn in the N-aguifer as they are
aig'nificantly' influenced by well efficiency and pumpage rxate changes. Regional water

level monitoring of the N-agquifer by the U.S. Geological Survey (USGS} in conjunction with

periodically revised ;‘.’low model runs will be utilized to assess the gseparate impacts from .

Peabody and Tribal pumpage on N-aquifer water levels. As input to the model runs,, Feabody

provide continuous pumpage data for the eight WN-aguifer wells located on the

fer water quality changes will be compared against five-year ranges determined

monitoring data. Significant increases in TDS, chloride and sulfate will

aguifer wells. RAnnual progress reports from the usqs typically compare current chemical
concentrations against average values determined o;rer the period of sampling record,
Significant increases in parameter levels over the long term averages will be considered
to suggest changes resulting from increased leakage of poorer gquality D-aguifler water.
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Spring Flows and Quality. Spring flows and quality changes on the leasehold will be
compared to ranges developed from the five-year baseline monitoring data base.
Significant flow or quality deviations from the five-year ranges not explainable by

climatic fluctuations will be considered to suggest impacts from mining.

Regional spring flows and water gquality will be monitered by the USGS. Significant
deviations from average values for the period of record will be considered to suggest

impacts from Tribal and Psabody N-agquifer pumpage.

Surface-Water Monitoring Planm.

Streamflows and Stresm Water Quality. There are sc¢ many factors that 4influence
straamflows and stream water chemistry on the leasehold, that comparisons with fi;re—year
averages may not prove meaningful. Instead, trending analyses will be utilized.
Consistently decreasing flows or increasing concentration levels will be considered to
suggest mining impacts. Regional baseflow monitoring will be performed by the U5GS.
Consistent reductions in baseflow at Moenkopi, Laguna Creek and Mexican Water will be

interpreted as impacts from Tribal and Peabody pumpage, excepting periocds of drought,

Channel Characteristics and Sediment Loads. Aerial photo and cross section comparisons at
channel reaches along Reed Valley over a period of years will ke used to measure changes

Because there are so many variables which contribute to the

ent load changes will primarily be compared against the sediment rating curves for
Stations 15, 16, 18, 35 and 50. Sediment loads will vary widely depending when, during
the flow hydrograph, the samples were obtained. Typically the recession portif:'ms of the
flows have lower sediment loads. The sediment loading must deviate significantly from the
established sediment rating curves to suggest possible impacts from mining. ‘Sediment
monitoring at the other stream monitoring sites will be of limited use as only the' low

flows can be waded and sampled at multiple locations. Comparison of sediment loads and

concentrations will be attempted for the low flows.
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Reclaimed Area Runoff, Water Quality and Sediment Yields. Analyses for potential impacts
of reclaimed arsas on streamflows and stream water guality have been conducted as part of
the small watershed studies, the PII studies and the EASI runoff and sediment yield
modeling which has been described in the previous section on Drainage Control and Water
Quality Standards. The small watershed data and EASI model runs showed: runoff plot
(hillslope) sediment yileld data was higher on reclaimed areas; total watershed runoff
volumes were comparable between reclaimed and undisturbed areas; and total watershed
sediment yields were higher from undisturbed areas. The PII monitoring showed reclaimed
area runoff for a range of watershed sizes was good (some water persistence B0 percent of
the time in the internal impoundments) and overall runoff water quality was equal to or

better than baseflow and runcff in the principal channels on the leasehold.

Literature Cited

VanVeoast, W.A. and R.B. Hedges. "Hydrolegic Aspects of Strip Coal Mining in Southwestern

Montana - Emphasis One Year of Mining Near Decker, Montana."”™ Montana Bureau of Mines

and Geology Bulletin 93. 1575,

£ Revised 06/2B/99



66/082/90 Pa5TASY
- - = = = = X X - X x X = X = -
- - - - - - - X X x' - ® X - x =
= = = = - = X X X X X X X X = =
= - = - = = X X = X X X = X = -
- - = = = = X X X X X X X x = =
— - - - - — - —_ — —_ - - —_ - - —_
LL HIL EL ZL TL 69 HEE WZE W¥IE 6 BLZ  HEZ [ 44 BT LT HET
BI7S BUTIOJTUOH [ToM TeTANTTY
saousnbesusy otbHoToIpAR a[qeqoxg ‘g1 aejdayn go
sBurputy wouenTzTUSTE BIRTIURIEANS 03 PRIFITIN sweIboxq pue £e3Ts ButrojTuoy
T JFIavn
o .

a3t m.

S2IN]ONINS IIJBH BIBJINS D:ﬂum.munWIuHm 10 TeAO3Y

EW3lEAs sbeuTelg Jo juauysyiqe]sasy syl puR Seasy pautetoay
uoﬁﬂsﬂmgugcﬂmgﬂgsgmgugug%th

MOTIWERINS JO AJTTROD
PUe A3TIUEnD BY] UC SEIIY POUTRTOOH WoIF JIOUDH Jo 338773

A3TTEDD T0gEM
PUT Jjouny We3Ilg uc SBUTEEOID PEOY JE E1I3ATND Jo §3ID93IJ3

£3TTEND 1ajep yyouny pue
SOTIETIDIIwINYD TIULURYD UC BUCTEISATE TIUUEYD WESAY§ Jo jovdmy

AyTend IagEp
meai3s ue sjuswpuncdwl pus Epuod JuamTpag ‘zueg 3o joeduy

S198()
uearjsuMeg ue sjusupunedul pue spucd Juemtpes ‘sueg Fo joedwy

S27A8TISNORIGY] TBUUEYD
PUB FJOUny ue sjusmpunodu] puE spucd JusBWpPas ‘sweg jo joeduy

A31TENG T03eM Jagtnbe-N By) uo waysks JajyTnbm-g ButAtasao
3yl woij yajey AJTTEN) Iatood jo abeNeaT paonpul Jo s10a1yg

MOTd buTidy pue WedIls puB ESTaA]
Iajey TrRucTBey uo asbedung pPTaTITTeM oleaey Apogeag jo Joeduy

not3 Butadg jo uotidnzzejur BututH

Tayynby Tetantiv syy uo AJfrEnd
zajey ebaeyoay Ixajynby odem psbumyy o £3223133

sweq Aq sxayynby jeTAnT[y Jo uofjesunag
IagTnby TETANTTY 3yl o3 abreysey oday Jo uotydanisiul
A37Tend I=j3ey punoig uo (yodg pa2atdsy jo 3oedur

Alroede)y abiuyoay
PUR MOT3 J3JjuM pUNOIH ue TeT2a3eR Tyods paserdsy jo joeduy

afedung moTJUT 374 o abieyosTg pue JuswUTRIUGY

Bututn Ag sbutids pue syfam teco] Jo TeACHDY

et T

10



g
66/B2/90 PIETASY
X X X X - X - X X X - k4 X X
X X - - = - = - X X - X X X
X X X X - X X X X X - X x X
X X X x S X - X X X - b4 X b4
X X X X - ¥ X X X X - X X X
HEOT 0T H10T b 114} L-(:1] 56 i3} E6 468 gg [A:] £8 28 h:[+]']

21715 butzoiyloN TTeM TETADTTY

seomenberuc) oyboroapiy epqeqoxg ‘gl aeadeys go
sButputd eouesyytubig S3EFIURIEQNS O} PETTTIN SWeIfoIg pue B83TS

{(*3ued) T FIEVD

S

nunsuuxuum Iajeym soeyIng BUTIETXD-9I3d JO TRACWSY

swalsfs ebeuteIg Jo JUBWYSTTOEIGRRY 811 PUR SE8JY POWTETIRH
Jo A3TTTQRIS 3Y) uo UBTJ.uoTiewe(ssy ayj Jo 3oedwr ayl,

MOTIUEAINS JOo Kjyrend
pue AJfjuend eyl U0 SEAIY PAWTYTISY WOA3 jyoumyg Jo SyDBIyE

K3TTeny 1s3ey
puR yyouny WE8I]S UC EHUTEE0ID PEOY 3B EIILATND JO EIDSIIF

AITTEND I938K JFouny pue
EDFIRTISITLILY] TOUURYD UO SUOTEIIATA TRUUEY) weall§ Jo joedwur

£37780D
I83Ey We23}s uo sjuowpunodu] pus Spuog juawpas ‘sweq Jo joeduy

6I0EN
WEBIISUAOQ U0 SjuBBpunodwl pue spuog JUAWIPRS ‘smeq yo joeduT

E0T3ETIagoniey) THUueyy pue
JIouny uo sjusupunedul pue spuog JulmYpPas ‘smeqg go joedug

Aayrend zeiem xeyynbe-y eyl uc wajysis asytnbe-g BuyAtzaag
3yl woxg 1ajwM AITTEND Iascod jo abeyeaT peonpur Jo €198333

motr3 Buradg pue wearl§ pue sSTIADT
Iajem Teuotbay uo =sbedung pratyTraM oleaen Apoqeeg jo joedur

MOT3 Butads go uwoeyadnziajul Bututl

Ia3Tnby TETANTTY
eyy uo A37Tend Ie3EM ebieyoey zeyinby oday pabuey) jo sj3e3I3

sueq Aq sIayynby [eTANTTY JO uojjesunal
z83Tnby TevaniTy ay3 o3 abreyoey oday yo uetidesiazul
A37Tend) 123EM puncIg uo [feds psosrday Jo qoedny

Aayoeden abreyoay
PUE MOT3 IAquM punosd uo [eTa9jeR T7ods peortdey Jo 3oedur

sbedumg MOTIUI 374 Jo abisyasig pue Jusumuyejuo]y

i1



E_—
66/8Z/90 PIsTA3Y
X X X X X % X - X % X X b X % X X
X - - X - - - - X - - - - - - - -
X X X b X x X - X X X X X X X X X
b3 % X X X X X - X X X X X X X X X
X X b X X X % - X * X X X % X X X
00Z 661 (6T 6T ZAT _1@T 0BT ELT __ZLT__ DLT 691 A9T _ S9% HBOT _ W9DT  W¥GOT  WPOT

TN

@175 BUTIONTUOH TTaM [BTANTIY

ssouenbegucy oTHotoapAn sTqeqoxd ‘grT Texdeyn Jo #
nmnﬂﬁcdmmUENUﬂuﬂnmﬂmaudduﬁmumnﬂmouﬂmnﬂAﬁubnEUumoumﬂﬂdmauﬂm mﬁﬂua

{*3uo

o)

y

T, eV

L
-

§2INIONIYG IajeM 30wZIng BUTIETXe-33d JO TRAOWAY
[UER [T

sbeutexq jo JURUNYETTQE3IS22Y Ayl PUBR ER2IY pPAMTeTI=Y
Jo A37TTORIS @yl UC ueTd WUOFIEwe(23y Y3 Jo Ioedur syg

MOTIwESINS Jo A3TTend pue
AlTiuend syy uc EREIY PaWTETSEY WO FIOUNY JO SI0BIFA

RATTEND Tajem pue
FJouny wWeaIls uc EBUTSS0i) peod 3% 53IVATND IO 63093749

ATTTEOD I0)El JIOUNY Ppug EITISTISIORIBYD
TEUUBYD) UO EUOTSIBATQ TAUUBYD WEIS Jo goedur

AypTend aagem
weRIY§ uo sjuswpunodwi pue spuocd Juswipas ‘sueg 3o 3dedur

. EI96( WEBITEUMOG
uo Ejuswpunodul pue spucd JUALTPIS ‘sweq JO 3oedwr

EDYISTIVYORIRYD TEUUEBYD pue

Jjouny uo sjuswpunodw] pue SpUond uBwpBag ‘sSNE] JOo joedmi
A377END

Te3ey dazinbe-y eyl uo weysds xagynbe-g BurkTIaap aym
woz3y YW A3TTRN] I8I00d Jo obRYeVT PIINPUI JO 308333

soT3 butzds pue weRils pPUE STIADT J9JEM
Teuvotbey uo ebedung pTat3TTeEM ofeaey Apoqeag Fo joedur

noti butads jo uvopidnizeiur BujutH

197nby TeTADTTY 2yl
uo K3TTEnd a93ey sbieyoay iayynby odap pabueys Jo €399379

sueq Aq sI87inby TATANTIY O UOTIROUNIJ
raynby TRTANTTY ou3 oa ebreyosd oday Jo uorijdesiajur
AJTTEND 1273eM punorg uo Ttods paseldey Jo joedwy

fatoedes sbamyoay pue
MOTd I2384 pUNOID u0 TEFISIER Tyods peomidey Jo joedwy

pue STT94 TEIOT JO TERAOWSY

ABRM PUNOIH JO ﬁOﬂuﬂﬂHHUuEH

12




e
66/82/90 PesTASY
X X x X X - = X X X X X X = - X £
X X X X X = - x X x X X X X X b4 -
b4 X X X X - - X X X X X X - = X X
X X X X X = - X X X X X X - = X X
LS 95 55 kS ES 4% 15 1] HLV L1 sy L4 HEP [4 i oF BE

2375 DUTIOITUOH TTOH odap

sesusnbesuo) opbororpky eTqeqoxs ‘AT aejdeyn jo

(*3ucd) T TIAYL

E3INJINI]S IIEY 83ejang BuyleTXa-aid Jo Tesoway
cwaysig

@bruTRIg JO JUAIMETTAUIEILY Ay} pUE EBSIY POUTR{IAY
Jo A3TT70RIS 8Yya UO UeTd UCTREWeTaY eyl Jo Joedmy syg

AOTJWeaxys yo A3TTend pue
£aT3uend 8Y) U SERIY DAWTRTOIEY WOII Jouny JO 5198IFF

. A3TTRn] I03BM pPUE
FJouny weazls uo SBUTEE0I) PEOY B SJIAATND JO £303739

A37TROD T93WM JJOUNY pue SOTISTILSYORIBYD
TRUUBYD UQ BUDTEIJATQ TSUURYD) WEaIlg Jo JoedwT

A3TTEND I3aEM WESILS
uo sjuswpunedu] pue Spuod JuamTpas ‘sweq jo joedmy

EIBE[] WEeATISUMOQ]
uo sjuswpuncdu] pue spuog juBWTPas ‘sweg Jo joedar

E3T1ISTIIYORILYY TOUURY] PuBR FFouny
uo sjuswpuncduy PUB EPUOd JIUAWTPIS ‘sweq 30 joedwer

A3yTend
I97Ey J1ayinbe-py ayj ue walsAg Xayynbe-g BulATIaAp ayq
uoxy zejem AdrTend Jeloed Jo sbeyeaT peanpuy Jo $312°27315

#oTy Butads pue wesajs pue ETEART Jajem
Teuoybey uo ebedung PTRaTIT1eM ofwaeN Apogead jo goedur

motj buradg jo uoyidnizejuy BuyuTH

aej1nby TERTANTTY 8yl uo
AJTTRND Iajey ebieydey Iayjnby odesy pabuwys J0 s3083133

sweq Aq szeyynby TRTANTTY 30 UOTjeauniy
aegnby TETARTTY 8y3 o3 ebIeyoey odep jo uoyidesiejur
A37TEnd 1838 punoag uc TFodg paserdsu Jo Ioeduy

fatoedes abieyoey pue
HOTJ I091BM punoag uc TETI=IEH TTod§ paoerday Jo Joeduy

ebrdung mOfJul 374 F0 =bHaeydsIqg pue JUIWLETEIUOD

ButuyH £q eButrdg pum sTTaM TEICY Jo TRACWAY

13



66/82/90 pasTARdY

- —

$3I030N315 I2jeM adezang Buynsyxa-aig Jo TEaoWway

suRisis 8beutexg Jo JuPWYSTTHE3E®SH 8y} pPUE EERAIY pAWTETIOY
Jo AITTT9e3S 9Y3 uo UBTd uoTjeweTdsy ayl yo Jaedur syl

KITTend 183BRM
Pue Jyouny weaxls uc sBUTES0]) peOY JB FIAIATND JO EIo8IIE

A3TTend 193ed Fyouny pue
EJTR6TIAIDLIRYD [AUULBYD U0 EUCTEIAATA [BUUBY) wWeERIlS JO joBdur

AatTend xeyey
wearlg uo sjuswpunodw] puR EPUOCd JUBWTPAS ‘swed jo 3nedur

EI185
ueaIjFuMOg Uo Ejusmpunodul puE EpUCd JUANTPSS ‘sweq Jo joedur

EDTISTIB]ORIEYD TIUURYD
PU¥ I70UNy UD Fjuswpunodw] Puw §pucd JUBMPAS ‘tweqg jo 3oedug

A37Tend 1ajeM Tagyynbe-y eyj uo we3lsks Isyynbe-g GUTATIZAQ
3yl woaj zalel A3yTend Jelood yo =beyeaT psOnpul yo E309333

HOTJ HuTadg pus WEaI)S PUR STRADT
xaley Teuotbey vo ebedumg pTefiTrom oleaey Apogesg Jo joedug

#0713 bBugadg Jo uoyydnzzsiur Bujuk

aagnby TepANTTY

X X X X X X - - X X X X X syl uo A3TTend Iejey abimpay Jaginby oday pabuey) jo E339134
- = = - = = - = - - - - - Emwq Aq s133T0hy TETALTTY JO UOTIRIUNIL
- - - - - - - — - - - - - a23Tnby Teyanyiy 2yl o3 =bieyosey oday yo uopadanisjur
X X X X X X = = X X X X X A3TTENd Y8jEM puncis uo Trods peseidsy Jo Joeduy
Katoeden ebaeyosy
X X X X X X - = X X X X X PUE MOTJ I33BM PUnoI9 uo Terreled (rods paoerday jo 3oedur
- - - - - - - - — - - - - abedumg moTIUL 3174 Jo 2LIBYSETT PUE JUSWUTRIUOCSH
= X X X X X = - X X X X X
85 _ L9 99 59 Hy9 _ dzo T4 09 6S as 6LT aLT SLT
9175 BurIo3TuoR TTaM odey
“.._,,;J Gt
seouwenbasuop o1BoToIpAH orqeqoxzs ‘g xeideys o Ted Gﬁ¥u
SBUTPUTE @OUBDTITUSYE ©3ETIUe}sqns o3 pozTTTl suezboxg pue mwuﬂwuwmﬂn mﬂ:&av
T w5
&y,
(*3uo)) T FIEvL AR

ﬂ -~
.
'
!

14




o3

=
\
86/p2/7v0 pBsSTA®Y , .
- - - - - - - - E2IMIINIYS I97eM JDEIING BUTIETX8-214 JO TRAOWSY
swslsfy abeuteag jo jusuysTrgRissay
= - - = - - - - 843 pue £E3TY PIWTETIAH Jo AJTTTARIS BYJ UL uLTd uofleweTIsy 8y] Jo joedur ayg
- - - - = - - - MOTFUEBZIS 30 AQFTend pue L37juend syl UO GESIY PAWTETOEY WOII Jyouny JO EI0833d
- - - - - - - - A377TEND Iajey pur JJouny WeaIS UC SOUTESCI) PEOY 3B SIIIATND JO FI08IIE
- - - = = - - - K37reny 1a3ed Founy pue SOTIEYISITEIBYD TAUURYD UC SUOTSIBATQ TSUURY) WEDIIS o J2edug
- - - o = - - - £37TEND Jajey wea1ls uo sjuawpunodul pue EpUOg JUSWTPRS ‘sueg Jo 3oedwy
= - = = - = - - EI9E(] WHIIJEUAC] UD SJuswpunoduy pus Amﬂnom juswTpas ‘sweqg Jo noeduy
- - = - - - - - SDTAETISISLTLY) TAIUMRYD PUBE JJOUOY Uo Ejuaupunodwl PUE EPUSY JuBupeS ‘Sweq Jo &3joedmy
A3TTenh 233wy za3fnbe-y eyy uo
X X X X X X X X wajshs z93ynbe-q Burdtzeap ay3 wozl zejey A3TTEND IsTODg IO abeyesT pasnpul 3o s3003719
#ot3 buyads
X X X X X X X X PU® WRBIYS puE ET8ABT I93eM TRUOoYBay uo sbedung praTITTeM ofeaey Apogeag Jo 3oedwor
- - - - = = - - #oT4 butrads jo uopadnzaajur bututy
- - - - - - - - Tayinby TRTAODTTY 243 uo A3yTend xajey abreyoay rayynby oday pefuey)y yo e3oeIjy
- - - - = = - = eweg Aq ragyinby TeTARTTV Jo uotjeouniag
= - e = = - - - yeyToby TefanTTY 9y3 o3 ebieyoey odem 3Jo uoyadasieaur
= = = = - - - - A37TEND xa3EM punolo uo Trodg paoeTdsy Jo Joedur
= o = = - - - - K3toedes abreyssy pus MOTJ I31BM PUROIH UD TeTI832H T7ods paserdsy jo joeduy
- - = e = = - - abedumg moTyuI 374 7o ebieyosig pue JUOTUTEIUGD
- - - - - = - = bututH Aq sbutads pue syTem TEooT JO TeACWIY
o - - = - - - - EUMDpMEIQ PUB MOTJ I33EM D LUERERTH
85T S1T il [:F4 4 F44 1z 0z
®1T8 DUTIOITUOH TT19M OLearly

sasusenbesucy oyboToIpAH aTqeqoId ‘pT I=ideyy Fo
sbutputa eouesTITubys ejeFluRlEqNs o3 pazTITIn sweIbolg pue se3T§ BupzoxTudg)

(*3uoD) T FTAVL

15



86/V2/b0 POETAJY

n.ﬁ: g

£31N72N135 197EM 20BIINS BuTlSYNa-ary yo Tesoway

swagsdg abeuterg jo jusuysigeiseay
B[] PUER EEEIY pawTerdey jo AJTTTQEIS 241 U0 UeTd uoTjewe(dey oyl jo jowdul syl

HOTFWERIIS
70 A37TEND pus A3Tiuend 2Yj] UG EEIIY PIUTHTISY WOII JIOUNY 10 F302313

A3TTeND Zejed pue Fyouny weaIils uc ¢BUTEE0I) PROY IB ERIFATND JO £I03TFI

£3t7END
IBYEN JJOUNY PpuUR FITIETIOLDBIBY] TBUURYD) UO SUOTSI®ATQ ToHUUEBYD weaxly 30 Joeduf

A3TTE0D I23eM weaals uo Ejuswpunode] pue spucd Judwipes ‘sweg Jo joedor
FI9F0 WEIIjEUMO] U0 sjuswpunocdwl pue sSpuog JuBMUIPES ‘sueg Jo joedur

SOTISTISIDRILYD
TRUURYD Pue JJOUnY ue sjuadwpuncdul pue spucg Juswpas ‘sueg Jo 3oadwr

AqyTend zsjem Jayinbe-Ny ByY3 uo wagsLsg
Iagynbe-g ButATaeap ayy woil I83ey L3TTend Iaicog o abeyeaT psanpul JOo €3299333

not3 butads pue
wealls PuBE 6fasd 1ajen Teuotjbey uc sbedund pTaYyTIeM ofeaeN Apogeag Jo joedujy

moTd butads o voipadnzaejur ButuTH

JayTnby TETALTTY »id uo AJTTend Jajey wbreyosy aagynby odeMm pabuey) o sj00333
sweq Aq siaagyoby [eTaAn{TY JO UOTIEIUNIL

xazTnby TeTAOTIY 8yl o3 abieysay oday jo uayidsdaajur

AJTTEND I83EM pPuUnoln uo Tyodg paserday jo joedur

BuTtuTH Agq sbutadg pue s7TaM TWDQT JO TRACWIH

EUMOPMBI( PUR MOTJ ISJEM PUNOID Jo uofidnazajul

EBuUTPuty ecursTyrubys ejewIjuwlecns o3 POZTTIAN smexboag puw eeyys BuprojTucK

X X X X X X X X X X X X X
X X X X X X X X X X X X X
X X X X X X X X " X X X X
X = = X X X = X X X X X X
X X X X X X X X x X X X X
= X = = = = X X X X = X =
X X X X X X X X X X X X X
LST __SST Bt 0s LE SE BE 9z °t4 81 91 ST bT
8375 DBUTIolTUOR UOTIEIS WEaIls
seonenbaesuo) ofHoToxpky oigeqoxd ‘gf I
(*3uod) T FEYE

16

e ———




66/82/90 PIETAY

X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
- DI-TN d9-ZN WH-ZN s uanpunoduy
(s,1d) Teuxajuy
sjuswpunoduy (8,11d) I3430
JUIUFWID sjuaupunodu] TeuIajul JUIUBWLIA]

o378 HutzogTucH jusmpraedmy TeRuzelUY JUSUTEILZ
seausnbasuc)y orboToIxpAl eTqRCOTs ‘gT Teydeys zo
#BuTpUTI SOUEDTITUSTE E3WTURIEQNE O3 PIZTITIN swazbozg pue g93T5 ButzonTucK

{*3ued) 1 TV

2]

§2IN]20I]5 J97¥M B0RJING BuTjETXe-81d JO TEACDSY

SWaleAg obruteig FJO JUIWYEFTQEIEILSY SY] PUR SRITY
POWTETZ0Y JO AIFTTYRIS OY3 UO URld WOTIBWETOBY ayj ya Joedur eyg

MOTIMeBIIE JO
AjTTend puw A377UERD ayj UQ FRAIY POWTETISY WOIJ FIOUNY JO §339373

AlyTend Jajey pue
Jjouny wesx}s uo EBUTEFDID peEOY IB® EJIAATND Ja 3083777

A17TenD 1ajey yjouny
PUB SOTIETIBYDIBILY) TIUUBEYD UO SUOTEIBATQ TIUUERYD WESINS Jo jowdur

Aaprend
J9qEM WESI1g U0 gjusupunodwl pue spuoj UBWIPSS ‘euwqg yo joBduT

FIIEN WBITISUNOG UQ EIUSUpUnodU] pue SPUOY JUBWTRAS ‘sueg o joeduoT

S2T1STIa9DeIARYD
TauuRyD
PUE jgouny uoc EJUSUpUNOJUT pue SPUOY JUSWTPRS ‘EmE] Jo joeduy

A3TTenD z33eM Jajtnbe-N sya uo wajlshAs 2azInbe-g ButATaaap
3Y3 woxj Is3ey AITTENd I8Icog jo sbeyea] paonpul yo s30933g

#ord Hutids pue wesilg pue
8T8A37 rajey Teuoybey uo abedumg pratITIeM ofeaen Apogesd 3o Jowdny

#0734 Butads zo wopaderiajur Buyufw

1330bY TETARTTY
ayl uo A37Tend seqeM abreyosy xayynby oday pebueyy o 109713

suRg £q sI83Tnby TeTan{Ty 3O uoTIROUNI]
IagTnby TerAniTy @yl o3 sbieysay oday jo uoyidaoJagul
A37TEND 183 punoxg uo Tiods paserdsy J0 jJoudwy

L31owden
abreyosay pue MOTJd I91EH PUNOID U TETIBIEH 170ds paoerdad jo javdwer

sbedwng MOTIUI 1Td 3O abaeyas1q pue jussutezuc)
BuyutH Aq sBuytids pue eTTaM TEOOT 3o TeACWSY

EUMOPMBI[ PUB MOYJ IDJEH PUNOID IO ucTidnazejur

17



66/BZ/90 PIETARIY

ERINYINIYS I9]EM aoeFIng BUTIETXa-21g Jo TRAOWAY

EWa3SAS abeuyerg Jo JUAWYSTTQEISERY BYY PUB

- SE2IY PAWTETI8Y Jo ATTTEAS 5U3 UO UeTd UOTIBMETasH 243 jo joedwy oyl

HMOTIWEIIE

- 3o A3yTen) pue A3pjuead ayj uo SeaTIV PAWTETDISY WOIF JjOuny 3o $I08IIN

AartenDd

- I23EM PUR FIOUNY WEAIlS UL SHUTSTOID PEOY JE S3IVATR) JO S3033JF

A3rTend I33EM Jjouny

- PUR SDTISTIARDEILY) TIUURY] UO SUCTEIBATY Touuey) weails o joedwy

K3yrenp

- I3jEM Wea1l§ uo Ejudwpunodul pue spucd JUSWTpag§ ‘sueg Jo JoBdoy

- BI85 WEdI]EUAO] U0 EJjuswpuncdu] puR EPUC] JUBWTPSES ‘Eueq JO joedur

EITAETISIDRIRYD

- TIUUBYD PUE J)ouny Uc sJuswpunodul pue Epucd Juswipas ‘sueg Jo Jaedar

AjTTeny Jeiey Iayinbe-y 3y3 uo welsig. 1831nbe-g

- BupATraap 2Y3 WOII IBIWY A3TTEND Jaloog Jo sheyes] paoanpul 7o 63098333

MoT3 butads pue weail§ pue

- ET2497 Xa3mM TeEUuCTEDY Uo abedumg pTat3TTeM oleasy Apogesd 3o aoedey

#0074 Butrds jo uotadnrzejur BuyutH

a33nbY

- TeTADTTY Byl uo Ajyread Iajem obxeyaay zagTnby odop pebueys jo §3123333

- - - - — - - - x _ — —
- - - - - - - - X - X X X X
b X X - - b - - - - - = - -
X A X X X X X X X - = = - -
- - - - - - - - X - X X X X

FETY

3Imang TT¥ _ (LT 9Ll 1¥Z2 0Tz 602 Boz oz SPBurxds syt o1 11T 26 16
§239Y5 DUTIOITUOH TTom TFods Two0] $93TE butaojTuow butadg

[

%&d .
seousnbesuop oybSoToxpAy oIqeqoId '8t aagde Nng‘

%, B

sweq Aq sIagynby TeETALTIW JO ueTiEDUNIL
Jazynby TETANTIY ayy o) sbieyszay odsp Fo uatydeszajur

£371enD zeiey punaln uo yjods paseydsy 30 joeduy

Aayoede) abzeyosey pue moTa
IIYBK puUNDIn U0 YeTIAEH Tyods peoeyday yo 3oedur

sBUTpUTE souecEITubTs ejwTiteleqns o PoOzTITIN Bmeiboxg pue se3yvs Burzojyuck

("3ued} T =Idavx

N\

18




66/B2/30 PIETAYY

x - - - - -

x — - - - -

- x - - - -

- - - - x —

- x — - - -

=) = = X = =

- - % X -

- - - - - p

- - - b =

- - - ~ - |

Bt f100 TUC)
saTpnis S8 & ELEETTE TOPOH MOT3 Butadg ® £puiog Azojusauy
paysasiey Teuusyn a-Z sSas5n WESINS ‘aagInby 530dR TI=M TROO]
TTEUS 7o Butzoajuoy -H 5950 TRUcTEuy

S8JNYDNIYS TIJed B0BJINS BurisTxe-alg JO Teacuey

suaneds ebeuTel] JO JUBUYS|TQERIS3IY SUY] PUB ERIIY
pawTeToay yo A3TTTORIS 2yl UO UETJ UOTIRWETISH ayj Jo joedur ayg

MOTIWRAING
30 A377EnD pue AJ7juRnD AUl UOC SEEIY PAUTETORY WOIJ FJOUNY jo S3093I1F

A3T1ROD
I23B) PUE JIOUNY WEaI]}S U0 EBUTEE0I) pecy ' SIIBATND JO S329I13

A3TTenD 193ey yjouny
PUB EDTIFTIIIOVIVYD THUURYD UO BUCTEISAT] Tauuey) weaijs Jo jaeduy

Aartend
I9NEY WEII]S Ue sjusupunodw] pue SpUoqd JuUdLTPAS ‘swmeq jo Joedwr

£1a8() @R3IEUMC] UO sjuBwpunodul pue SPUOg JUBMTPSS ‘sueg Jo 3oeduy

E3T38FI870RIRYY
Tauuey) pue zyouny uo sjuawpunodu] pue spucd Juemtpas ‘smeq Jo joedur

AjtTend aejey xeyTnbe-N 8yl uo waysisg I3ginbe—g
BuTATaaA0 Byl woz3 Jaqem A1TTEND X9I00g 3O oBeypaT PRONPUT FO 5328333

MeTd butadg pue wealls pue
ET2A3T a9uM Tauotbey uo abedung pTaT3TIsM oleaey Apogeag jo Joedwu]y

#4073 Butads jo uotidnxsajur Bututw

aayinby TRTANTTY
8yy ue A3frend Iajem sbieyosy Iagtnby odey pabueyy Jo 8303333

Eweg Aq sixayinby TevAnITd Jo uoypieounir
zajtnby TETANTTY 8yl o3 abriwyosy oday jJo uoypjdsoxajuy

)ML/PAm ~mmmﬂw JITEND J23eM punol9 uc TTeds paoeyday jo joedur

) a.
uhﬂwwm pue HoT3 uw%mww
5

Ajjoedep
Unoiy uo TeTId3el Trods peoerdsy Jo joedar

MOTIUI 174 7o sbreyosTg pue jJuawutRlUGY
o) a3

') @ﬂ?@&&« e At Aq sbutids pue E7TeM TRDOT JOo TeAOWSY
R

sU Ak d
mmm—. mmw zmw 0 PUB MOT3 J83EN PUNOID FO uoy3ldnaxajur

seousnbesuoy otboToIpAy eTqeqes3 ‘gr Ieqdeyy Fyo
sbutputa eoueoTFTUBTE S3ETIURIEQNS O3 PIZTTYAN FuerBoxz pue 89315 Burrogrucy

("3uod) T HTAVL

19



