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INTéODUCTION
The Upper Fampanga River Proiect (UPRF) is the Philippines'
first large scale, multi-purpose water resource de&elopment' |
praject. - Trne heart or the project 1s the Pantabanéan dam which is
designed to control, harness and regulate the flows of the Upper-
Pampanga river-for irrigaticn, flood control and power generation
' . L eaa et 3
purposes. The Pantaebangan iLmpounds aporoximately 3.0 billion m
of water. Of these some 1.75, 2.25 and 0,33 billion m3 are.avai—
lable for irrigafion and power generation; sediment storage and
flced storege, respectivelv. The other maj@r facilities of the
project incluce: (1) a re—regulation dam about 5 km dowmstream of
the Pantabangan dam, (2) the Canili and Diayo dams which divert
watef from the Aurora basin into the Pantabangan reservoir, (3) the
Pantabangan power plant and (4) irrigation and drainage facilities
for some 103,000 hectares of farmland.
The Pantebangan dam was éqmpleted in June, 1877 at a cost of
Pu22 miliicn; The re-regulation dam was completed in August, 1978
at a cost cf FE5 million while the Aurora transbasin scheme was
completed in 1981 at a cost of P154 millicn. The}construction of
the powef plant and 1ts appurtenancésmere completed in 1877 at a
cost of P241 million.
Upon full development, the project targets include the féllowihg:
(1) “yrigation éf some 100,000 hectares during the wet and dry
season; (2) generation of about 232 millién kwh of electric enerpy
annually and (3) fedqction of flcood damages to crops. livestock and
pubiic viork struc{ures. ‘Table 1 presents the actual cropped areas
and yield levels and the actual electric energy generated by the
'project annually. Although these fall short of the projections” or

targets, it 1s quite obvious that the direct benefits from the
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Table 1. Actual accomplishments (1878-7986) versus targets of the
UPRRL/
YEAR CROP (RICE) -PRODUCTION HYDRO-ELECTRIC
* Wet Season. Drv Season FLANT

. b (:: 134 y
Harvested VYield Cropped Area  Yield Power Generation

Area(na)  t/ha - {(ha) . t/ha (million kwh)

A. Actual Outputs

1978 77,763 2,20 77,079 ° 3.50 - 252.5
1979 8u4,2u3 3.68 82,906 S22 304.5
1980  84,1u5 2.58 79,891 3.7 . 207.1
1981 86,568 3,32 81,112 4,05 226.9
1982 87,862 4,11 . 82,211 4,20, 216.6
1983 73,272 3.84 66,560 5,06 75.3
1984 . 84,927 3.u2 33,027 3.25 43,2
1985 70,381 2.72 57,939 4,08 124.0
1986 83,862 3,55 78,617 4,19 )
MEAN ~ 81,uL8 3.24 71,038 3.92 181.2
B. Targets 103,000 3,80 103,000 4,2 232.0

1-/Sour-ce:- UPRP and NPC, Pantabangah Hydro-electric plant.
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project are huge and that the Pantabangan reservoir is a national
asset that must be protected.

TriE PANTTABANGAN WATERSHED

SHBRe)S!

5

Tre Pantebangan (including Canili-Diayo) watershed consists
of some 30,90Chas.including the Pantabangan rescrvoir area of about
8000 has;‘lt lies Qithin the area enclosed by latitudes 15°44' and
18°8" north and longitudes 120°56' and 121°23" east. This area
spans the northeastern corner of Nueva Ecija, southwestern corner
of Nueva-vizcaya and northwestern corner of Aurora-subprovince.
2. Tb;qgraphy and Land Use

The watershed is characterized by narrow flat valleys surrounded

' by stesping foothills. As shown on Table 2, the predominant slopes

are those in the 25 to 40 and greater than 40 per cent slope ranges.

able 2 also shows the varicus land uses for the variOUS'slope |
ranges. rorest and-open graséiand areas occupy some 40 andf37 per
cent of the watershed area, reSpeétively.

3. Climate and Soils

The watérsﬂed is cheracterized by two distinct seasons; a dry

seaéon from Decamber threugh April and a wet season from'June
throughrAugust. Table 3 nresents the mean monthly rainfalls in the
six gaging stations witﬁih the Qatershed.- The average anhual fain;
fall ranges from about 2000 mm in the watershed areas on the lee-
ward side to 3000 mm in the windward sidé of prevailing trade and
monsoon winds. The average monthly temperatures for the watershed
- were estimateé to vary from about 35°C in May end a low of about
20°C in February,

‘The soils of the watershed include the Ammam and Guimbalaon

series (higher elevations), the Mahipon series (intermediate reaches)
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Table 3. Mean monthly rainfall in millimeters in the six-gaging stations in the Pantabangan watershed.

~

GAGING STATION COORDINATES - MERN MONTHLY RAINFALL (mm)
' . Latitude Longitude Jan . Feb Mar  RApr May  Jun Jul Aug Sep Oct NOV Dec
Canili, Nueva . . .

Ecija 15°48' 121°18° £0.45 19.83 45.18 63,79 315.€4 289.1‘3.377.22 420.87 335.74 375.12 254.72 106,91
Marikit i :
Pantabanger N,E. 15°48" 121°16° 15,35 10.35 24.12 50.36 189.93 237.02 403,08 392.52 330.65 340.54 216.71 36,03
Tanauan :

Tanauan,N.E. 15°48" 121°10" 2.13 0,87 .. 5.80 22.32 83,97 353,38 416,05 495.72 351.9C 179.02 201.68 = 23,2
Pantabangan Dam : . : . ‘ -
Pantabangan,N.E. 15¢49! 121°07¢ 7.74 1.08 9,71 30.72'191.19 252.96 2377.49 430.23 245,86 223,88 121,65 27,23
Ta&abo .

Sn.Jose City,N.E. 15°49° 121°01° 5.22  4.31  4.56 50,12 157,42 375.73 362.58 477.60 397.60 187.48 118.93 64.56
Sequim Nursery Stn. B o : :

Carranglan,N.E. 15°59" 6.17  4.66 20.89 125.66 251.58 401.53 538,00 637.25 448,73 422,73 243,60 27.28

121°01°
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and the Buhga series (plains or vallevs). .The Annam and.GUimbalaog
series’are low in pqtassiumhand phospﬁérous,,noderately high in
“organic matter confent, acidic and clayey in texture. The soils
of-fhe plains-are also of heavy fexture, acidic and low in organic
“matter content, potash and phosphate. - The Mzhipon series are
élightly acidic-(pH:S;B)g clayey in texture and mederatelv low in
Qrganic matter, potash and ?hosphate centents.
4. Water Yield
For the purpose of comparison the mean monthly.screamflbws

at the Pan%abanéah damsite For the_periods from 1946 to 1570, 1871
to 1980, and 1981 to 1986 are presented in Table 4. In terms of
.equivaleﬁt depths, the averége annual rﬁnoff for. the three time
pericds are 1599, 1849 and 12.80 mm, respectively. Although the
average annual runoff for the period from 1971 to 1980 is much less
than those from 1946 through 1980, no définite trend in runoff
yield versus watershad modification can be discerned at this point
in time. The observed 1ow runoff volumes durihg,the 198i to 1986
period can be attributed to the normal fluctuations ih:tﬁe catch~
ment rainfall, Duriné this period, there were two years (1983
and 1984) with reiatively low precipitation.
5. Populafion
. There are no accurate estimates of the‘present population
éf the watershéd. This is because the watershed boundaries do
not coincide with political subdivisions Qhere census data are
taken from. A 1979 NiA surveyiféported the watershed poﬁulation
and number of houséholds at 23,200 and 3830, reSpectively,' The
same survey revealed that about Ul and 35 per ééﬁt households get
the incame primarily from farming and fishing and from employment

with govermment agencies, respectively.




Y

TR

R

oy

BT
R

R

T

o

o R B

B RN

EEIR

) B

e
SEN

e ey
]

e B 5

Tahle L. Mean monthly streamflows in million cubic meters at the Pantabangan
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camsite.
J ¥ M A h J J A S 0 N D TOTAL
A, 1986 - 1970 (catchment area = 85,300 ha)
23.8 1“.# i3.7 15.0 28.6 £7.6 178.3 348.4 264,58 1493.9 2130.1 79.0 1363.3
B. 1971 - 1880 (catchment area = 85,300 ha)
37.2 23,2 21.2 16.7 121.6 64.2 1844 296,8. 255.2 263.0 200.0 70.3 1577.0
C. 1981 - 1386 (catchment area = $0,900 ha)
27.0 21,4 22,7 20.0 26,3 &6.6 193.8 249,11 199,3 472.4 96.0 38.0 1152.6 -

An earlier NTA study’

nunber of househclds at 25,

five year pericd frcm 1970

estimated the 1975 population and total
367 and 4,337, resvectively. In the

to 1975, the watershed population grew

from 20,748 to 25,307 or at an average of about % per cent per

vear. The same study projected an average population growth rate

of 2,0 tc 3.9 per cent.

If the above population figures are accurete, it would appear

that the rapid population growth in the early seventies was

triggered mainly by inassive infrastructure ccnstruction activities,

1 ' . s oy o
Source: Galvez, J.A. 19384. Management enc¢ Cost of Watershed

Reforestation: The Pantabangan and Magat cas

Paper presented

at the Workshop cn Economic Policies for Forest Resources Manage-

rent, Calamba, Lamuna.
2

November, 1978,

Draft Feasibility Report, Pantabangan Watershed Management Project.
National Trrigation Administration and Engineering Consultants Inc.
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Upon the completion of these activities in the late ssventies,
the pattern was reversed. Hence, i1t may be reascnztly assumed
that, at present, the watershed population is about 25,000 with

more than half of the househclds dependent on agricul—ure for

their livelihood.

THE PANTABANGAN WATERSHED MANAGEMENT.PROBLEMS
AND MANAGEMENT PROJECTS .

A. Basic Problems

)

The basic problems plaquing the Pantébéngan watarshed are
similar to those of the Magat watershed. As peinted out in the
second Technical Report (TRS No. 87‘—-02_)1 and.in_two 1TA Feasibi-
iity Stucy RepbrtsQ, these includé: (1) pervasive rual poverty;'i
(2) rapid land use transformations resulting in the éegeneration.
of productive land capabilities and’accelerated soil erosion;

(3) inadequate regulatory and managément capabilities on the part
of the government in implementing policies, plans anjtprogﬁams;
(L) inadequate or- ineffective land usc planning énd'éllocation
schémes; (5) poor delivery of agricultural support se:vices"fbr.
upland commpnities; (5) critical gaps in available tachnology

and manpowef‘and (7) lack of active support for rescurces COnser-
vation and management by the peoplé utilizing thé hasic resources

of the watershed. Specificallv, the more sericus ranagement

2 ; - ‘ - .
reasibility Studv Reports, Pantabangan and Megat “atershec
Management and Erosion Control Project. KIA 1878 anc 1978,

An -Assessment of land and Water Resources, Present and Future

and Programs for the Magat Watershed. Technical Report Series
(TRS) No. 87-03. Upland Resource Policy Program, UPLB/FIDS.
1986. ' o : '
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problems of the Pantabangan watershed are: (1) improper range

management; (2) fire of natur2l and man-made origin; (3) uncon-
trolled logging; (L) shifting CL_twvatlon, (5) inadequacy of soil
conservation practices in uplarc farming; (6) highly erosive rain-
fall and erodible Soilsg (7).1arge aress of open grassland and

(7) inadequate infrasiructures and asricultural supﬁort services
for the rescttled families (about 1,600) as a result of the

submerging of the town of Pantzbangan.:

B. Pan;abangan Watershed Nnnar ement PTOjeCtS

Cognizant of the possible sericus on-site and off-site effects
of explbiting~the 1apd reéources of the watérshed; thé goverﬁment
launched several watershed rehabili%ation and management projects.
Tﬁese include the NIA Watershed Management and Lrosion Control
Proqect (WMECP) , thp RP-Japan Technical Coomc11Llon Project
(TCP) and the Bureau of Forest Development District Reforestation
projeéts. |
| The NIA WMECP was launched in 1980 when the World Bank
approved a $38 million loan to the Philippine government to

partly finance the'project. Its main component i1s the reforestation

of some 24,522 and 8,60Chas.in the Pantabangan and Magat water-

sheds, respectively during the nerlod from 1960 to 1987. The
reforestation targets for the P;nch:ngan watcwg}ed are as shown

in Table 5.
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Table 5. The WMECP targets in terms of agroforestry, timber plantation

and support facilities in the Pantabangan watershed.:

1

TTEM . PROTUCT AREA. ACCOMPLISEMENT
o (ha) AS OF AUGLIST,
1985

A. Reforestation Spzcies

G. Ipil-ipil | Leafmeal - 701
' Charcoal 6,837
Mango S Fruit 2,334
Cashew ' wut b, 777
Yemane Pulpwood €
' © timber - 2,319
Benguet Pine - Pulplood & : 4
' ‘ timber 4,102
Narra o - Timber B0
Mahogany | Timber 1,232
Mixed species (ipil-
ipil, Mimosa, Mahogany) Charcoal - 2,200
Total =~ - S 24,522 17,474

B. Support Facilities

Road cdnstmction, km I 351 304

. S
Source: WMECP, NIA.
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As shown on Teble S, plantétion‘establishment is ruﬁning'
beﬁind schedulg, This isimofe 50 since conSiderablé ﬁlantatioq
re-establishment would have to be doné as:a reéult-of unforeseen
damages dué to pests, fire andidrbught. iAs aqresu1t3 the project
has been-extendeg for another year (1988), |

The prbject is s ,;3, Way off as far as prb@uction and'revenue
targets are concerned. For example, the fuelwood revenue

projection of P8,0 milliom in 1988 will have a less{fhan 10 per

cent realization. In fact the project staff has recently scaled
down its vield and rovenue projections for all agroforestry and
timber plantation species. In the case of fuelwood, the newly

projected carbined revcnue for the Pantabangan and Magat‘watersheds

in 1989 is only $2.8 million. Similarly, the recent projections

on the combined revenue for mango and cashew in 1997 will only
be about one-half of the original target.
The implementation of the reforéstation component of the

WMECP has‘been‘plagued with numerous>prob1ems.~ The projected

growth ﬂutms OF Du,uwccd and tlmDLr species are much’ less “than

those that were actually realized. G. Ipll—7D11 trees grew much
slcier than expetted and were.thenyW1ped out by insect Dests.
There were also prcblems cncountertd in the production of planting

materials in weed control in newly Cstab ished plantation, contrel

. of serious pests and diseases in the case of ipil-ipil, mango
-and cashew, prevention of Forest fire and in controlling wanton

eprOWtaLlon of « *dLLrshed resources.

Thé estimated cost of ‘the project up to 1987 is about P558
million; ’Of these, sc#c P428 million will be spent in the:

Pantabangan waters shed. As'{he project has been extended for

- another vear and that the target~area may still nct be fully

‘realized during *hls extension period, the per hectare cost of .

reforesta+1on in the 1CLer€hed may very we+l ewceea P?O 000,
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The  RP-Japan Technical Cooperation Pr*ojeCtl (TCP) was ‘started

in 1977 w1th the objectlvos of ,'among chers;'the reforestation -
g - of some 8,100 hectares- and the Consfruction of some .125~km‘of

road. ' As of 1982 the. iject has planted only some 4,500

hectares of .open lands to timber species. The_pm]ect has target=
ted to fully acccmplish these by 1986.

Two districts, Carranglan and Pantabangan, of the BFD are

also engaged in r\af"or\estatlon activi. tle'; within the watershed.

Since 1873, the Carranszlm district has plam:ed more th:m 2,000

|

ha of watershed area.  The Pantabangan district hasreforested

7,000 ha in the various areas under its jurisdiction.

'SOIL EROSION AI‘D SEDIMENT INFLOW INTO ’IHE PAN'I‘ABANGAN
' RESJ;RVOTR ESTIMATES =

=

A. Sheet Erosion -

=1

In the two earlier reports (TSC 87-01 and 87-02), the method-

B

"ologies for estimating sheet erosion and sediment transport ‘were

discussed. In the case of sheet erosion (taken as corrbined sheet

and fill erosion), the uﬁiversal soil equation was modified to suit ‘the
available informtign and conditions éf'Philibpine watersheds., |

On Table 6 are shown’ the soil er‘c')dib_ilii':yA (k':),ést-i‘rr\ates for
;the 155 soil san@liﬁg sites within the watershed. 4' Also.shown are

the soil properties of the s0il sample‘s which were used 'in esti-

BB .

- mating the k values,

Table 7 presents the computed rainfall erosivity values for

the six (6) ramr;aglng stations within the wafefshed.. Also shos-m;

in this table are the estimated length-slope factors (LS) for the

o various slope ranges used in. this stidy. Table 8 presents the
H

. average crop cover values (C) for the various land uses under

~ present and pmjected future land use condltlons "Due to the

1nf1n1to rmmber of future land use COﬂdl’thﬂS only those programmed
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Ig Table 7. Estimated rainfall erosivity values (R) for the various
rainfall polygons and length-slope factors (LS) for the
g various slope ranges of the Pantabangan watershed.
E’E
E§ a) LS values
Slope Range, % Average LS Values
.
reservoir 0.0
& 0 -3 0.5
3-8 2,2
P 8 — 15 5.6
15 - 25 , 11.6
& .
25 - 40 . , 22.1

> 40 iy, 7

b) R - wvalues

e 8 8. g
-

Rainfall Polygon No. - , " R'values

328.88

R2 187,36

R3 138.12

Ry | 178,483

h _ RS 205.01
- R6 129.66

~ma
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Table 8, Estimated average cover factofs'(C) for the various present
and projected land uses within the Pantabangan watershed.

LAND USE COVER | | c if{\LfJRS
Benguet pine 0.007
Cashew | 0.050
Charcoal ' . f' 0.150
Leafmea 580
§§ Mahogany 0.050C
iango 0.050

B
=

:

]

o
o
oI
o

| %% | Yemane © 0,080
o Mixed I  oom
: R.P. Japan project | 0,005

i% Primary for_égt o | ' 0.001
I Secondary forest S 0,005 |

Open gfaésland ‘ o 0,150 .

Trrigated paddy rice | | 0,010

-. Rainfed péddy rice - | B | 0.010

. Savermah - | 0.150

:'Kaingin : ' ) 0.300

Diveréified crops | — . 0.200

River@agh | o 0,500

Residential | | - 10,200
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under the verious on-going watershed management projects were .

—

considered.

‘Figures 1 and 2 present 1:5C,000 scale present .and future

‘land use-maps of the watershed. #lso shown are the soil sampling

sites, soii polygons, réingéging sites, faiﬁfall polygons and
the-various slope ranges.,'In éssence, each map shbws the supef—t
iﬁposed slope range,vréinfall ercsivity, soil ercdibility and
cover conditions. 1
1;,:Sheet erosion rétes under present or witbcut'watershed
management projéét coﬁditions
Appendix 1 ﬁresénts the éQil loss rates and total
jeroéion for the various land use,_l;nd slope, rainfail ero—
sivity and soil erodibility conditions. ‘Due to the bulk of
Vinférﬁation cbntaiﬁed in Appendix 1, summary sheets of sbill
1efosion'rates in fdns per Eectare per year-and total erosioﬁ
in tons per yéar are presented in Tables 9 and 10,
The-soil erosion rates shown in Taﬁle'g - are the esti-
mateé for véribus slope rengss and c:veflconditiéns"' for a
given combination Qf slope range and cover condition, the
| given eétimate‘is actually an average\of-many‘rainfall ero-
‘éiyity (RY and so1l erodibilify (k) conditions.

Table S clearly shows that redardless of the slope,

ot

'soil and rainféll cohditions,'a4f§re5' cover will protect’
»tﬁe soil from excessive soil efosion. The same is -true for
lowland rice Fields which have built in systems of checks

- and bench terraces. Ofparticulaf concerm arz2 the opengrass—
lands, kaingins, river deltas, upland areas, savainahs and

residential areas. The average soil loss rate in 1980 in-

* the watershed is a very alarming 108 t/na/yr.
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At a soil loss rate of 177 t/ha/yr, the soil produci-
ivity in the ﬁpland.éreaé can 6nly'beisustainea with a high rate
of chemical_apnlicationl A combination of conservation
practices‘such'as muiching, conservation *+illage, contcur
ffarming and strip crovDing may be needed to bring dovm the
erosion rate to an. acceptahle level of., saJ;'io t/ha/yf.

Table 1olshows the total sheet'erdsion for thé various
land uses andiéldﬁe ranges. Oof the tota; sheei erosion 1oss i~
" of .about 9.0 million tons, apppox;mate1y 8.2 mll]lon tons
are Comlng from open grasslands and kalnﬂln areas. . Approxi-
mately 75 per cent of the total soil loss come from steeply

sloping areas (greater than 40 per cent slope).

2. Sheet-erosion loséirates under»érojeéted future land
use conditions
 Tab1e 11 presehfs tﬁe projected ;andiuse conditionsa
for the various‘slope‘rahges, Note that thewvériousfonQ
going‘projects aiﬁ t6,feduce‘the épen grasslands (see |
~ Table 1). |

Appendix 2 presents the estimafgd éoi; loss rates and
total éoil loss for theiﬁarious R;‘K, LS and C éonditidns,
The‘éoil'loss under the various cambinations of slopc ard

. covér conditions are summarized in Tables 12 and 13.

Table 12 shéws that 1f the on—goin& wa{ershed manége~
mént prowects are Lully and e fect1¢*1y ,nplgﬁontod and that
the‘present.forest cover is Iully protected, the present
sheet erosion loss fate will be reduced faom 10é to 75
t/ha/year The" total soil loss from the catchment w1l1 be
down to 6.3 million tons per year (see Table 13). Most of
these will come from tha remaining open grasslands (2.4 mllllon‘

tons) areas for charcoal DTCductlon (1.5 million tOﬁa) and

kalngln areas (0.6 mllllon tonb)



-1 -xa — . Cooe < ] 10 iz 13 1= o — i I = .

s . . . £ v e h e & s 5 g b w

= s e i =2 pey s -a rr o e PO Y i = u’ o w S
- "

. . b :
i L 2 r~~ L= T -

83,738

[ -1 o =+ -y — [2E] - - .
- 3 - ~r Ve o £ 3 - 5 &5 ] ==
i - = w -5 oA = p2s 04 o — ca — P w3 « o ~z e =

4
3
)
&
7
4
b}
L
Q
{
§
3
)
&
{2

(il o
[an u
r- =Vl
~2

0
gan. ¢d

v = 2 < ] a2 T ~ .
o ~D o . 2~ [aX] o - W M _w.. ;m . mvu

" - - ~ - - ~

T
o
§
3
¥
]
3
i
3,
i
9
90,32
27,5
358

i ca o3 - v I 3 . =
er 3] 7 (5] o~ [ "“w s ~

i~ o %y -~ . 3

4
g
=
{
5
.19
21
E,Q
4

[ e %) o4 ' :
X ~T N . [t -—— . N....:A. ﬁ

e (2] ’ A= . o~ "~

&
§17.5
1
EY

37
L1

um

-

]

YT

(4]

O\
-
1

[>5) ’
e L W . l.q.u.n —

o ()

—a

— -n oy [

P’
(o] ~ [=7] [==] = 2

- Tu3
- 04

- o ]
O~ T c4

5

4,43

cl
G
:J (x 1.: (... an
— -2 (o ] L) e

— 33 -

-
o
1
i
3

T
[

=
i

3443, 92
3
z
{

Ot

<
2
]

5

ands

paddy
v

u L)
" (95
1 =i

-

I3

any

— i <2
1 2z

“ca

a5

50

R.F.léapan fraject
iy to
g
grass
rrigated

Diversified crop
z

Rainfed p
Savannah

g
Cashew =
Charcoal
Leafne

h
fengo
Narr
Yarane

e
Kaingin
Reservoir

Ha
}1 ~
M
"
v
j<
C
[t
Or
1

2

)
[
1
)
1
¥
1
1
1
1
1
[}
1
I
]
!
1
i
!
1
1
$
1
1
[}
]
1
i
1
]
8
1t
N
!
il
1
|
1
i
!
1
)
I
i
3
1
)
t
1
i
!
1
)
I
[}
]
'
1
1
1
'
t
1
i
1
1
.
3
1
1
1
1
[}
[}
1
1
]
1
[l
t
¥
[}
i
i
1
1
1
o
i
1
H
]
H
I
[
1
]
I
!
i
1
t
1
1
1
]
i
1

‘kﬁdmthl




.
.
i ]y
~a 1 TS T s (2] -3 ~ — ~ o Po) = W -~ o~ (B < -~ o o~ 7 1 - 5
] i 55 - o= — Lo - (=] o 2} £ r— [t=) (e e > s8] Lt ~ L ! W
o 1 5 H N - - . . . . . . - . - < - - - . 1
() 1 D) 03 bt =40 w3 1% g -1 - [oX) [ " g -y ar i~ - T ¢
o ed i et ua -~ uD (¥ Py o) — —— o e F— — =3 <5 H
Y ) o4 — st —— - <4 (] - ~— s - ]
W~ 1 ¢
. i !
: 1 1
t ]
\ t
| : '
s 1 re O~ P [aR} . <> 02 [ ) [=] - Loy o~ ™~ (s> 03 o2 1
= 1 o - s re o~ Ve~ - e [T > =~ ) - <= =~ ~r 1 '
~ 11 - ~ - - ~ - . - ~ . - ~ 3 - - > H
! Piste o~ Rated (o] > [25] <> — 30 [} ~— a2 - r- o~ i) t
i woct Fom —_ o I — =<r (8 ———g e = -3 (S Lasd t
1 v Yo — - — ~ e us = t ol
i = |
H i !
t '
) ]
_ “
1
i o~ e} o~ o e <z 7] o~ o~ ~ I~ 157 . I~ t N
' — [P 5 w7 iy = Evs ~ s w -2 o~ - ! 1
H - . - - - - - . S - - - - !
¥ [or) hod W2 (=¥ D) g - o~ P S o~ el RN - 1
i pey [ - - -z (=] ~ 159 [Tt < -5 s
i -— —_ -— -— m haid i |
| 1 1
! ) '
' 1
! . 1
i . !
1 i
1 e T~ - 2 =~ [ < ~ =2 1 !
1 P v <> o o4 o4 . -0 T~ . i \
1 N - - - . < . . - !
H s - -0 — ) o~ [ L | !
1 4 o e e - (32N = 1
1 (3] — ca - - i '
H 5
) ]
1 r
' ' H
H 1
1 . H
7 1 ~40 [ - !
- 1 t-< =r . ~0 1
| ] N . - - J
o | o 0 . ua )
! . (3 t
[} ] '
| t
| !
! ' i
' 1
} . |
) . . . '
PIER t 5] ) [t . iy % '
\_ H add Vi - [} P TM
' s . - - . .
K P S} - <
1 — — V
| . H !
H 1
1 )
]
1
1
‘ ) - - -
[ H = s %) o a2 -1 -r - ~C A 1~ o |
1 i Pl |55+ e o ~ s %) — — o . oy B B !
P | N . - - - - - - . Co. - - - :
- i e prs Wi =4 — o 3
1 ! !
i
! N
1
H .
1 “
1
1 '
\ {
H 1
H i .
I A - 1
H P . u H ' Lt
H ay - . i :
. = 1 n s~ < 1 L
1 [ -t ar - > |9, ] N
H [ w1 [ = ~3 S ey 1 “ .
| W o~ a1 (&) .o 0 ™ 1
H & i e e (=5 * © — | e !
1 e .n.w (=] S u._n = 1) ] . ] -
Vat H o ~~ = < re-s = o S
e H — — S [=9 R [ . [ = ~e 0" - ]
= 1 A 0 o = L bt I [ o) C -] [=3 ot ~" EX 1
H @ = ©r w 0 - (4] a o =~ ©on m 1) [ - w 3 o [ -
P H =t G ) 4% (=0 ™) 3 = - T < = - o I r [ =l | -
2 t cn = [ o &) cn o m Q - @ =] o - o < o as et ! -
P ) = wt 0 o = © [V Ll EX a. - [¥) w C e > e > >~ \n 1
— | w il AT Qs 9 v L] i sen - [ Y i - m o a - - w 1
H s A I o = 5 =14 o nz [~ oo 137 (=3 — o3 (4] gt = o 3 ]
H i
H 3




land uzez as

f{tn PERCENT

LN UE -3 35 g-id 1525 ¥ e CRRGIM ¥
) {tene) TOTA

Renguet Pine $.5 UFFA UBLA VO
Cashew 217,462 314,99 g7 US4 TURLET XNEILEE 2EA2HN.TS 4.57
Charcmal , &, 0% TEEI8.65 0813420 1798732,40  148WR5. 32 K
Leafaza) 184, % FATIRRY LSS It RS IE 0 LSS

Mango, 9.8 - 951,95 : 323,83 F2TEET 1343R0,92 2.18

Narra X I S NFE TS OTRES MR 5
: Yaoae 16.52 ST ST THINT 1.3
Hived , ' 2355 BUMOT 7588 4.9
RP. dapan Sroject - - 42 L8 MR BIAN TEMS L7
Pricary forest o5 L ERLD RS LI
sondary forest ) L TR0 5

fpen grasslands o 816,19 A0B.F4 [30227.08 IR0 1TAZRLES 2#‘04302. £ R

Irrigated pakly 531,23 | | SR S v 19 F R
Rainfed pidy CuSH L TE . TS o w2l .0

Swawah - S MR MUT A M. 198
%

MR )

¥aingin - - . 101420,99 - 827225 - 499,

Diversified crops : : 09703 - 1097028 L7
-Riversash - 104,59 : §7i26.82 - &GLH 1.0
Resigentisl - BAE SLET SR ZRLT 3SLTT 191

TEA 1398, 46 3407,(5§ 15662,45. Q3BRTLIA 9ITIYLIS ASSSHALT 428853515 100, 64

[
o
o §
.
=
<&
=
[~
L 23
e

PERCENT OF TOTAL A7 45 . 7RSO 0000




e

3 xie ] EEREG ‘km hﬂ‘x—a 3 &%‘Fﬂ' £ @‘S‘E 5 m

AR

~ 25_

As shown in Tébie 12, some of the” recommended compbnents
and cthlvatlon Dractlces in the WECP such as charcoal and
leaf meal productlon are ba51cally unsowk erosion control
Qise. The moderafely high soil loss rates in the areas

proposed for timber and fruit tree t=tions may be

rJ

explained by the practice of ring weeéing and the very steep
slopes and high erodibility of the soils on these areas.
Furthermére, the:opening of more access roads and the
relatively heavier traffic in these roads will contribute
significantly tc soil erosion.

Overall, the proposed Qateréhed hanagement.projects are
baSJC&lly sound in the sense that upon their full implement-
ation and development, the estma.te'1 ovi.e1051on loss will
be cut down by 30 per cent., Nevertheless, less expensive
alternative schemes thét have yet to be cansidered mav
" prove: more effective,. For example, cons.rvatlon oriented
farming practices maQ help stabiltize scme of the mope disturbed
open areas, Such- schemes may, ho*ewer, IEQLlrt a longer -
gestatlon perlod since they require FartErs participation and

considerable manpower developmento

B. Chénnelized Erosion

Just like in the Magat watershed, consicderable land slip,

gully formation and channel agfradatlon cnd degradation occur in

the Pantabangan watershed. There are enormcus volumes of sediments
in transit in the' flood plains of the watershed rivers and their:
tributaries. River deltas are prone to scouring and transport by

channelized flow since these are formed bv loose .sediment deposits.

As the sediment carrying capacitv of channelized flow increases

exponentlally with the flow magnltude the comtrol to channellzed

. erosion is- in flood flow modulation, river.training and control.
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There is a dearth‘of Seai@eﬁf.tfanspoft‘inforﬁationvin_the
watérsﬁedf This is.quité disturbiﬁg since one of thé main
objectives of the WMECP is the protecticn of the Péhfabangan'
reservoir. Even during the implemeﬁtation of the WECP, no
concerted efforts were made at monltorﬂng erosion, sediment trans-
Dor* and sedlm@nt 1nf10w into the Pantagangan reservoir.

One piece of sediment_transport*lnforwatipn stands out.
This waé the recorded sediment yield at the ﬁ§uth Qf the Aya_‘
creek (near the Saddle dam) as a result of Typhoon Didahg which
occﬁrred in May, 1976. This typhoon was resaonsible for deli~-
verlng more than 3C0. t/ha/vr>of sedlmunus at the month of the
Ava creek The total sediment deposited in the creek delta in
1976 was measiured at MOO t/ha. | | |

Lana slip, channel and gully erosion rates are extremely’

difficult to quantify. .Judging from the available information

‘elsewhere as well as those in the Mégat'and Pantabangan water—

sheds,the combined soil loss from these forms of-éoil erosion
exceeds that from sheet erosion alone. A more likely ratio is
60:40 in favor of land slip, gully and charnel erosion. Thus
the estimated totélfsoil ibss from all types of erosion is about

276 tons per—hectare'per year.

C. Sed¢mont Inflow into the Pantcbanpan Re:erv01r

On the aveﬁage, probablv less thun 10 per cent of the shcet‘

erosion reach the reservoir within a one year pericd. Some

‘eroded particles will not reach the reservoir at all. This, how-

ever,is not_the ease with respect to channelized erosion where a

greater percéntagé of the ercded particles are carried at great

‘distences at any given time. Since most of these particles are

in the waterways and, hence, nearer the reservoir, a much higher

_proportion of them will be delivered into the reservoir. The
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cormmonly used sediment deliverv curves or equations are usually

- inferred from sheet erosicn data. _Hencé, they de not apply to

§§ ' very. large watersheds with huge deposits of sediments in transit
& : or deposited in their deltas. dJudging from the depth scunding
7 : , ‘ .

studies at the Magat reservoir, the overall pfoportion,of eroded

or scoured soil particles that reach the Pantabangan reservoir

is in the neighborhcod of 30 per cent. Assuming a 95 per cent

Teservoir trap efficiency the ayerége annual sediment inflow and

deposition into the Pantabangan reservoir are'probably about 81

}

)
i
)

>

and 77 tons’per hectare per year, respectively. .

48
ke

V. IMPACTS OF SOIL»EROSICN ON TﬁE PANTARANGAN RESERVOIR

o

Figwre 3 presenté_éfschematic diagrem of the Pantabangan
reservoir. The storégé available for trap sediments is the
:‘combined sediment andlinactivé storége of 225 nbml Tecﬁhically
speaking, much of this storage volume canlbe-ﬁsed asbénservafion

storage if the sediment inflow into the reservoir can be minimized.

s

. Hence, this storage Tepresents an opportunity cost as far as irris

gation and power geheration are concerned. Another angle worth

ST

looking into as far as the sediment pool 1s concerned is>the added
cost to the construction of the dam.

The costs  of watershed exploitation in this case is
quitcvconsidéréble;‘AThé benefifs derived from the utilization of
the watershed lénd reSerces can equally be huge aﬁd have far |
reaching sccial énd>polﬁticél implicafions, The same observations

'apPIY'to the flood po*i.

At the estimated present rate of sedimerit deposition into

the watershed it will take about 4l years of operation for the

= ' volume of sediments to equal the ccmbined inactive and sediment
storege.’ This can be shortened or proloriged depending on how the

watershed land résources are utilized and'nsnagéd.k
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Flood Control 330 mom

Figure 3, Schematic diagram showing the Pantabangan reservoir storage
‘ volumes in million cubic meters (mcm).
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It is interesting to note that the initial feasibilitv

o]

study for the UPRP estimated a reservoir sediment inflow of

i

about 20 t/ha/yr. Fortunately, the.follow-up studv made an

i

allowance for considerable errors in judgement and designed for

sediment inflows that are several orders of magnitude higher than

iy

the original estimate.
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APPENDIX 1

Soil loss rates in tons per hectare per year and total
501l loss in tons per vear for the various slope, soil ero-
dibility, rainfall erosivity and present land use conditions

within the Pantabangan watershed.
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APPENDIY 2
Scil less rates in tons per hectare per year and Total soil
loss in tons per vear for the various slope, soil crodibi-

lity, rainfall erosivity and proposed land use corditions

within the Pantabangan watershed.



o )

~ H ol = = st B O~ B U3 P a3 TS - e O O O A O~ s we ' O =T e OF r
H =D un Lo o P - uy —— s O P~ w3 O s C KT e F7 S DN e <h O e O s ——
s . - - 3 s - > - - e = a - - » - - 9 - - - - - - . -
! U 0 < o-m O~ vl 1253 e D02 D 10 O e L R R S 2R R R S e O4 s U7 O3 O3 -
[ _n. et - [aN) ~— S~ - e T o L TR = N Lo T - e O~ D M~ . Dor i Vi B LB o) [= o o~
! ..\,. [>2N - P~ -4} XD e W - O~ e D [ B > IR S Y - D 125 > L N T} cd -1
P e -~ b . ] —-— O~ 0D ™~ e = 0 o0
H byt u? 3 o 4y P
1 -
1
. ! . .
1 u i (2ol SN ¢ 7] . 14 e ws N 133 0D 4 O ey O I =y o £ 7y =T e I BRI R - W7 [N
! AR fo wr ¥ wa 1= —n [ LY R G D fm —w U 44— <L on O TS o —— Yom
. . . - - . « v e e = e e + e s . o= " e~ .. -
! U - ™ (224 [3e] - u3 -y 1€ =t s 3 U Y U . v B L N o ooa ra - -y -
| ! ~ e - R AR o3 D an 3 e S
! bl = - — ) Cd - -~ — £ e €4 va 0s
n -
1
]
!
1
! \ <, ~4T U3 I ~2 (% -7 e v o O- eI M — WY U7D S LD e 13 T P= = D) O3 LS i el o
" [ AY [> LR SR -~ o] > WU T O e -0 B 2 BN U T AR S SR R g e o D T3 U s
- - - - - - - - - - - - - - - - - - - - - - - - L - - - - -
H o wn "~ <7 T2 () - "2 [F B T e = B SO & B e W £ e N A e 2 OO R ) 27 3
i ~~ Co et “r R T R R N 73 ) wr - 1 E [ IR i R e
| - — =T — ul =2 L ) &
) - -
'
1
'
t
1
- .y
] SN o -— - —— [ R - R v . S Fon S o TNt I e S ot S S o — — e -
i us o —- < < LT I R e T RV B V5 I Br I Pl R i I e O -
i “ e T a : = A 27 I S a = vA — e T e SN KD O < L =5
- . - L. - . .. T e e e e e . « e e e e e as - . . .
- 1
M~ ]
. ! .
4 -, }
. =% t L] LR I S ] -t - v [SE RS TS /B CRRE =) Cd I e P WD T e 5D e e 1t - — -
1 [ hed] 1 - ey - ea - — — - £l =t A med ot vem LY L) —a et e et ey wen —t e e —-— —e—t
_.: u LI R | LAV A S | Y [ (%) P T SN B R A B . I A | LA LA LD LD [ Y W N SV -} [ S | [}
wf ]
= [}
v '
b ]
L9 )
V8] t
" 1 LRI ~2 -0 r~ = ~— I I B S~ BELAC RN < ] -l e ~ND ot O ~2 r~ -G I ~3 T ™~
ur 1 - . - - B N N « T r e s e e e e s . - . - A e . - [N .
[ 1 - IR G B ~r mar B e e W e AT e e N T G I Vo BEE R SRR ) — e e — -t
T..-... H - _— . = - e o et VTt S A v - = @ - -~ =1 e« s AT wa XI ~n -
. t ;
o v
=T i
[ | -
mm. “ (7N =t I ] [T [¥8 (5 [T SR V= S VA LS [=- N VR U S < "E == N W B R VO [SSRR NN (S
4
~l !
(=4 )
[V} '
‘1
-~ ]
~ ’
847 -~ 1
WY ] 1 N :
~ ' o~ o s oay -0 - oo u el e M B T4 U4 O 09 O3 C4 CF L e u . o4
-\h“ [ ] [N T SN C4 N Ot (A ™~ (Er) Cd ¢4 C2 4 O3 O49 [ T S B LS ' B oo T S B e B 4 4 [l I A L [ S ] rea
L. ~ i - . . - - - - - - - - - - - - - - - ~ - ~ - ~ - - - - - -
25 2 ] °
w =T t
2 bl | i .
s 2 iz ] - — 3 [ 53 e ud
L ey } ¢ =~ ™ T4 s 4 u - V) wa us ud
- e t — o4 1 P - — . — ~——y iy —
TE ga - H PR P P b Wz e p 4 e P¥s P
pr g )
L (Ta 1
<L D I
{54 t
PR T - i . - .
4T b ) H X X 03 0O W [2rd o3 s o) 0 o3 02 0D W DD OJ 00 00 O O oo o2 03 @ o1 Q) Q) QO (o]
Vum....n.u_.,.n __ 03 o [s I F R £ w0 [>=] o 3 RS < B = B 2G> = BS ~ P o <] 03 0 g 01 o 92 o) Q) 71 1 0O o oo o
3 e B VP - - - - - - . - - ~ - - . - - - - ~ - - . - ~ ~ ~ - - - - .
- Q. 2% 1 [Pl = 0x agn wo oy [+Z] [<2] QU oy O Q2 D Oh 72 oD O3 2 00 0 U0 ‘ua 2 a3 I3 g o o 03 o
Pt o B [} c4 9 [ B o WA ] Pa] o4 - Cd 4 C4 O ON6 4 Od €4 09 09 3 79 O4 o 03 od T Ny N 4 9 o4
= 95 %L ! 13 ts 1 b v ra 4 R R R I I ] N e I S I A o A L ) 07t 1 r o
[V - Lnf ‘ .

413
£5,09



&
(e}
=
[

u

b= - K < 0 g3 63 a3 C4 o Wz ca C4 o oyl -3~ 02 W3 ar T WD WD WD o Uy
[T L ] -t - u < [N Bt - M v S o ) Cd e s R S R = B e N S SIS P
“ 1-= .m\.. [ 00 <> ~3 vy LA~ X I T e R T R X I~ = Y Y I R T N i "2 | [ AT R S K« T e 0O
o 1 - - - - - - ~ - - -~ - . - - - . - - - . - - - - - - - - ~ -
ok b o2 o w3 1 N w0 UMD 1 WY O Cd 1 -~ CA o~ N O O Cd O~ g b~ T e e WD o O~
! g R d o~ ) [ e 0 O~ 1) o =T § T 0 D e Ta D Dy e U u
1 La t T —— - R R ] o o ] oaa S U3 ~a 0a o~ (D
| H - - o3 o3 - ©2 3 T I3 -~ S e o
! t - o ca — —
t t
i 1
§ s .
Voo e L ~ ua G -~ P B A T (o B v B ud o < < LU} FTT e 1D~ LS I = W= Py ~ B 0T ua ~
Vo ) o2 e T e OO 13 UDS 1 I Y D e e wT —a O —— (3 U O~ A~ el - L i i N O~ ——
! 3 - O~ wr Y e ON ol 9 O~ mT e Ly mT 5 b oL O e O e Pe 0=~ G3 -0 D LD U o=
1o D0 - L T . . . [ A PSR S
| e ey ul D ON [~ U o Ut O e C4 WD = D on U Lol I o I o~ v I NS oY o~ w0
P b ] -y ~3 1 r~ o wd O s -0 < 05 &4 O e
J g s — — -1 — 2 — ) — P e
1 ! = . :
i t
) ’
1 t
{ 1
[ T R4 w2 & o L A K e o o> M UG O = om 22 .0 R o B R R o = B ] o ey
[ o~ [t F~ G~ R I s A R N A e ~~ . QU —a 5 O~ O 3 U7 w2 O Yy =y — —
oz uwr T O ~ a o oae « s e v % e . A o o e 4= « o~
t oz o [ Les LS o] e AL € (4 o O ot oeme PERlIEN - SRS ) I e AL e TP O — O
! 3L 1 - -t . [Vie I N T S 3 P 5 B o~ ~ e S Y N 2 ]
" e - [ K N
! .
\ )
i . t
! i
! 1
1 ¢
) b
1 - ) -
! =T - - Rl R e e I S I e o TS O S S TR R D o <7
o = < < " u LV IR VI B 7 TR Y T S PR T Vs QY tra Yo <o GO U D WD 1D e [ 2 Ve B Ul IR Vo T Phe B Vo S us uy
1 (YY) 1 = Pt T - Co wn me v O e e - S G D et e e e D I e e e e D D e
" mn.u.w [ S5 It - -~ - .. . - - - - - -~ ~ - . - - - - - ~ - - - - - - - . - . -
H f
[ee] “ £La nvh._ H
1
= Voo 0u . :
jind [ APt L | o — Ll 2] [al B I Lo B R R e B L A T ) 179 P - [ O B S T S I T T L T o } SN O B e b W [N S
1 <] 1o 35 — — —a el £ 03§D €3 = = —nt e [ L3 LI LY € L) s ama [T N S o R [ ]
hated ! 2T ©a [ ©o a3 L e [ L [ 5 B s
! — t t
= \ [N
xZ 1 1
boned i 1
o 1 s ot
s I =
Lo ] P R .

. [} «<T (a3 - e n L N A~ T Y R I e -2 -~ O =] B~ N ] -0
13 | I - . e T ke s v LR T I R S
(78] ] __ -y - ey U (2 = mpr S e S Y -t e VL LY et (D e o e 10 1 e D e T D —_ U
Lt [FP N %y | ~ ~r ey - . e A P ea 6 . -— = oay N - a mt a e - —— o et B - - . N
£ €. ) :

[ [ el S < |
[ B Y I
7z N
[=] z - - -
— 1 n.m‘u_" . [V . fa. Los N Y ve 2 DI U WY o4 T § S od [~ N DOy T e o = B - T WV o I <L 3 KT 3 . oy <0 T <
2 ] =
[+ ] H .
[ 1 [£7IN]
tad i i
i s
— 1 ur o
- T t u
m‘u 1 =
fl - ¢3 Loy . . g
Yy . -~ o~ O~ O~ D~ D~ O [ e T o ) [o oS < B & o3~ 20 ~ L B ~ L s o3 IS I O I LB O ) LR s s A W0
= o= R G o b o AR A A SO M rA 1A Cu4 €4 4 03 04 o4 R R CEC NN P
152 - | SR T S | - - - - - -~ - .. - - - - -~ - ~ - -~ - ~ - ~ - . - - -
a3z o) [ ¢
175 = [ VR - |
£ T\L — § [
1 1 L] - i .
[ ¢ wn AT 1 - - o o o = 54
=t Lo [ I v R~ | Tl PR - et s - N &3
e [N 77 A B i =2 ng s
- A— ] [
LT i wE
<L O . 1 1
=2 ) H | ’
vl \ H o ox oo 3 oo o) o oW
L —d [l [5%) [er) s G0 ) 9 03 QI o Ui oD o3 o O op O3 Lo U oD [ab A
Duﬂn....n.. ' l.l" [+7] n.ww o o 02 Gh Q) Op U ) OO g D GDOm_um-um..Q....CD.Ou Qu.nJon..GmQLDn:.D\. oD o
= s N U 1 et - - . v 4 s = & a ®» a « .- .~ - -
= 1 Y 3 03 o3 DD 03 U7 o Gy @ I o O3 Ga OF 0 O @0 2 D o0 03 o) o oo 27
Se .Mm = 1 = " ..nmu. @ & N =3 [T IZad o4 o Oy [ S R U3 cd o8 e v\.. I _r,\.. ey od
L o L [ 1 2] re [ ) T3 5 17 1w 1% 1 1 1 £ b I e T B L S B e B ] Lac S T e I S e v B el oo
(=TI - 1 ozt

8,55

1,59
.25

L LE0
RUty
, 210
208

0

Cia
2
{20

£

I

328.88
328,88
378,88

<
=,
4+



e w3 o =T zr u o e p—

R I I R i T RS = B « » | L= N o B P TEE I 208 - LT = o Ve 4 [4n] [~ e -
i T I - e ST S R e r) P W a5 M 4 O o e D~ w3 QU e o i) -
U3 e O~ 03 U 00 0N - 39 R I T e o S e R ] ¥ B N I e -0 e O~ o QD% oo
A e s e T e W . T A e e . - “ e s . [ - - « e e e o oa <
S B mp OF 13~ WD e O [ AR o~ [P B B ol T O~ 137§~ < 3 CO C3 Y o~ O vy <
A e — ga = e iy O~ U < U ] e L Uy N et Fe )P £ ™~ = ey u (<]
o~ o~ & = g O~ B 2 OO e S or ~ 4 T o WY &a - [« o~ - <
SRR ) B e e A ) e [ ] [aE} et Ca Mo o~ ¥ -— - b
— -— — -— o~ .
. -
oW e fe IR T B o R R T e ] e - n:._. W2 e - A e ] O o~ w3 TR OUD R o mD e =
o O T4 ped O e LX) e P o3 0 9 (O - < o~ ~3 (M oS wr O~ O o4 ™~ N g o O O e [
At e M3 e WU e B LMY I~ 2 2 K T2 b =r 4 O~ O~ — I~ Ly -1 — ) PN es I oy b
~ - - - - - - - - -~ . PO - - - A - ~ -~ - - . - - ~ - -~ . -
B R e o T S I ot B = R v R [ T L TN = B =t O~ = (3 == [ Vo B di R — ~7 eI Or I Sl S ~
© > JREYS SR SRS i = TR o P - ' Ty i - o . o [eX]
— o e I At ] - b ) -0 [ ] I~ 1, -— Py
— — -—
-t Lned [ = Y4 " wn =T [’ e B s of ~4 o o~ (S I T o TV B o I A 1 ]
Lo - W Y NI~ < [FANE N SO A ~ ~r [ i "ol S B Vo S ol B
. - - ke e N . - v o « - N « e e a e s
Il - IR N B B -~ (oS I e ] iy~ (o] o LSt T VA )
— [ o S W e <3 - LT O un - o] -
~ 1] L
Lo e B S e R R I T - DR T — DA i R -—r —— — T NS e I S T -
W3 o WD ouY U3 o w3 Ch [P T Far e T O B> L) M2 < < S L Y 1 < <> [T R T B Vo B i o
! DR TR o B e i o R B I 15 - e NI 1 173 - ~—t Y e (=S o = <2 —t ot e~ 2D <
- s o~ W T U e T - e e fe % S Ae . - « - . - . - e e =L ~
o
r .
[E I o B o T SO AT T s £ P et FeT P - L~ I~ e PRI LTI O —— -— [ 3 2o B T T W Vo I U8 ~
_ [ 5 T TR R R i IR %= i -y [ B R e — L) = et —— . e — — — £ 1.3 ~—1 A = e -
£ [t T 3 I ) [ ] (95 ST B ] Ly € La () [ oy LI La
wta P [ N B Gl SR ] - ~ D= e sd Ve P fem ~ r~ R Y . { e I
U et e UG e wrp et v L — T ez —— P A o et e U e WY et
e T PR A e S PN I - o AP ap e P . - -t o - — g
- S pin L <D D lal 23 T L. [o-BR P NSRS v = e [ S FU S F U ] B L LA L. - £a . WL s el L.
. v
PE IS BIEY o QUL WY RNTE I TR » BT | P R R R o R o P o o o~ o~ IR R ~ 17 RN RS R o
[ R S R A A I S I ] R I o I SN ] o8 09 a0 P 3T D < o [ ER Se SR Ee N Ve I S B ) L
e ~ v s .. - «- & a = PO ~ - D ~
4 u
- (] o - o o~ oo u L]
[ ) i &) = o [ b =
e 2 St 2 P LT onL Ll B
©3 TNy O o [+ 3 T oD od [~ e I~ T v ] [=x] Oy ogp QO O Ol o) Qo
O3 3 O3 2 M3 & P R v 7 0 Db o2 i [SE RN ST o3
- ‘a . - - - - - Y n - - . -c - ..I - - - n.. N ‘l
e I I ] a0 o o oa Q2 o3 o m s oon Qom0 ok o
Co £ 04 03 04 o cu O 9 e ] (35 oy IR RN R3]
M

[ e N e [ 4] (X} | Lo T T LR Vo B R T Y 1

(e I L L B Lo i T L] Yy 3 1

{26,790

RAGE

e

H



-~ 50 -

NTABAKGAN WATERSHER ?GIL'ERGéEEP RATES -ESTIHATION
- PRCPOSED LAMD USE , ) -
-'RQIMFALL POLYGON ®G, R-2 - '

£ TOTAL

SOIL POLYERH  SLOPE  SBIL COVER ARER
RVALUE K NUFRERK VALUE  § WUNPERS VALDE O RONECRC VALEE . Ghs) {Tans)
1973 .« K125 P47 g0 510,83 LT 906085
19,3 K2 .3 FoLA4T oip 008 374,54 756,064
197,36 33 FUoanz 7.0 52,11 56048, 754
9.3 K L3 Fooogd, TR} 35.73 LI TALOE
197.34 k.29 Fooaag oif .90l 575,54 ISR 134,581
| ErIR R R TS £ 008 352,81 TAT 123,872

my

97,3 K& .3 Fooang gt L0 301,08 TOE 4238290
973 ¥,z Foooadd G50 73,3 2329, 000
= 197,34 Foooag o0 476,03 965,227
197,34 24 £oag B3 L150 2.64 $47.897

- 19736 - k8 LI B 03 .150 13,49

, 197,36 HE FoooanT £ L150 27417

(97,3 3l Fooa7 . T 0L 91,33

S 19736 3 P OIS . L150 27.12
ST/ S TN ¥ D e . 3 LIS RE 124, 174
L sk L T SR L 51180,452
T | (%! 27 Foos7 o Lo 18,08 4,5
. 913w P £if 000 75885 L3S 073,279
e M3 AT Foooaig LI 150 (7,80 330730 . LATOTIE
SR T I "R (TR booiLé L3 L0 7558 738,353
L_ T R L TR ST 38,54 35157,403
R U 5T DooLs . EIE 150 83,70 4502, 058
ST e (91,36 L § 013 - L 150 2869 5238,567
197,36 FooaT C13 150 .40 39,990
936 KE ) ST, 3 .15 0,08 B9 5943080
197,36 P 3,450 124,78 IS 37098.718
B ©137.3% -n B £5 150 2,44 77 397,260
197,34 23 BoILs O3 150 61,46 3 4849585
- - 197,36 23 £ e BT 150 25.04 5747947
o 197,36 25 T oIS 150 52,23 9809, 452
- C 1913 23 N S OV S v £ T LI i1.890
| I3 23 3 iLe L0 200 7.6%° 809,544
A3 23 CEt LW e 1.6% 542,892

R



.
1] f~ O~ P~ o~ 09 = 02 1 [Toc B S B e B c4 33 o, e e R 2 [= = = e = Y Fat] W S P SE T D m DN G4 e O~ U0 R D0 S
] — O~ QD s - g S U g~ T Tr oaT v 03 =& o3 mT 3 LY G0 T N2 e D . D 1 D NI P T - ol L B . T
1 WY e S O~ v I e T [ Ze I+ St Ga e on 4 DN U em = P T o sU = WD O <> o~ v O P D = <l = e R B S s 2 D
1 [ « e - e == P T - L L T . TR T R L T L L .
t O O~ D e O 0D e 0T = v D h1.m1..._u.0 e B3 f— Cd <@ = e X D T - ro o= W S £ OO0 P O e s e O8O0 Cd e U
§ — =y T e N B — e Cq O o 172 - -1 Cd D P s O M oo ) P S T L 02 — - WI M T~ D O A
1 Cr oD 0y -2 19 [38] [ Nl (R I el - Td =R SN o B == Bibeied - [Tyl I~ O~ CH — D QY Uy N —_ U Q2
1 - O~ — WY = Qo abal ~ D e — o O I — DL <4 — T e D
H i — o o~ =t oY
.
“
1 P R I o Ty B Y il S RS [ e S ) e S RN Vi o (o) :,J — 9 g P e O . WY -— 4 O~ R o O PTIE = < S B~ B i o0 va W
! o>y a4 =T LD = o U o e S G A - ©4 I OF = Cd T4 er O3 0 o N T 4 Vo O = QO G4 0D U <
1 OF g £T0 s 07 e O4 O [ o o] [ SUNE S A o N o b2 O e O3 4 = oy W0 S (g R & N A R A E B I
) . . s - R . B S SR R . e v A e e s e T
' e e M C4 —n o P g P S M2 WD e 4 - O3 [y WO O Eed ad [P R e N i ~
t t~ Gy A sIZ U7 > i~ o o~ O st 0 N2 — Y - 1P — OS] — et P
H A I =y - e LA 1 e - — 4 P RN —— g N R ca4
[ .
1
H
“ .
) e =D o A T T e o C4 T o~ O o [~ 33 4 =n 170 O = 4 = e P (o2 P T B T S 4 QO O3 U o~ e e OZ e T
N wr ua > o e~ DD U oo~ o~ o0 o O 07 O~ O oo O4 D P o 0l o o O O e O O 2 e AT wea © QO[3 Ty O —a 8
N q v - - - “ - - - - - - - - - - - - - > - - - » - - - - -~ - ~ . ~ - s . - - - - ~ - - ~
’ ' ©4 mp Fer 0 O gn 04T o Pl A U3 O e 0D G W~ U o e o N I ST RN T O LA 1% g O [ om0 03 O
N —— 0 e LA e OH LT e (a2 2] Q- [P 2R v WERe- T Vi B S TR U () Rl —_ —-— fat ) — e T O
1 : . - (&) 4 — e " =
! .
1
'
i
'
4
3
vt & = ‘ -
. i o A R Py W i i el L e By <> e D wme S5 I S I T & S T < AT G = I3 T o €3 > T o WD P
1 e R R i e A vz ua W e R T WY R Y B Vo B B e A = s D UT uh 4 o N
| \ UL E R e S W Th e 2o S wh e g RN — e 853 Y — H1 2D 28 & & v =1 i o
. ' - - - - - ~ - - - b - ~ - - e - - - ~ - ~ - - - - - " - -~ - - - - ~ ~ - - -~ - - - - -
i
ey !
[Sp] !
3 .. - - ) .
] [ e B e s W - g B [ 2 B R T L [N R e e e s LR IR (%) [ I L T B [ N Tl -V I 2o ] >
1 ' £ L) = e et e wetemn —ct e = L et oy P O B T I I O [ S R B B [} P A R e I I €3 €3 €D £ 4 = o = s O
1 . L L3 1 fox o ta o (e [ I A ) €D L3 LD W PR PRSI PR PR
| .
) s
1 -
|
'
i
L * . -
K l P T L S i [ Frm bn e P — = — o — r— e S 2 [ SO S
i ! - - - ~ - - - . - .o ~ - ~ - -~ - (=] - 4 - - o - - - . - - " N . N o N N - .
(11 1 et A mr eI v O iy Ll SO R [0 s L L BN v | - L4 CY s - ~r 4 =F sy s ea ST Yo Cd e ST e = O3 =T [T S )
- : P I B S e B e W B i S e T B A B A - e S-S AR eI M A e R
v 1 . X :
(o — 1 .
“t vooms
oo ar 1o
[ B oL - .
O = “ f ETLe be e M- L 6o tae As. L L. Lo wd M- IR CERC = RS - <R VS i SRR - = u. [ET R VTR SURN SV = N T < ket i W L. WLl L. <X «22
3 em P | .
€2 et} [
[ fond LI
(s a L
[} )
—t e i
e [} \
o Pt t i
¥ | 1 . i
¥ t PR N R PR A DR e ] I~ f =~ I~ Lo e g WU I WU LT WD WY o 1 am PEIN S B Sa N Lt A Doy B s d R - R R o S BT s B = ] - =23
o \ I O I N N A B B ] g e 09 YA s 1 N R R v o T S I 2 B I [ e e B e R IR o el A I Tk B B e ]
10 - \ D L - & - [ R e . [P pETEITOTLTO e e e .
ph oy f Boa} i
() s 1
s bal 1
TR { .
$— =4 £ 1 -5 '~ 2 oo . - o ey
(= o i - — -t (3G . od [ (X}
=D D i = e pv o4 E%4 Sl =z
| 1 ;
jeri S S o] 1 N
LIV e ' -
(=] “
L
wr vl ) 1 IS - W I o S I | Dy 8D P N IV AN ] - .\\.LuLn./nle.LuLJlDlO-D -0 D =0 0 -0 2 R R I = ] RN ] r@
0 Lo 3 IR LN S R S B A | 2B 2 ] (e SN LI L PPN TN DN 2T e T B e B i) (S BN 2 [ 2] W - G T ] 'E-30 S S~ el '] (e I T B G A B ]
P T 1 P -~ @ e N - [ T L T - A A L L I
lom Q. 22 1 [T S A e Al St M~ e I I~ I pe T I~ P~ = I I~ I~ i T I~ -~ ™~ (= = = I~ T N N L g I~ - T
i D wen ' o~ o~ O~ D~ O O~ O~ = 13 Q:E:Q..D).Cr@»rvvrfﬁl@..gqon.v:o‘ o~ o O~ O &~ O O -u:q_ulrJ..OACJDlG)Q:Qp
: ] [ — e — Syt et Tk et st ot e vt v e e — ot ot e e e L S cd =t e = =
\

e s
kR

R S e B L L R T




(I I o [l [ ]
1 K L " () N
[ (R e P 51
1o - - . .
[ o .y ro 1
1 o~ .
(RPN o -
| (3]
| -t
!
1
\ .
Yoot (O~ e r~ w1 e L T gl o Lo I S
| LARCE S S ] uY U ey W w3 u D oy — O~
__ - [ L W o 2 I~ Ul (S RN 3 TR T U — L2
ol = . - .- - s ~ a = . - -
] U7 = " AT on B A C4 b3 C4 M) I~ P
toaaa e o2 £ <> Rt —= -
i [ 72 r um [V -3 12
' -
“ .
1 .
4 R
? “~r [P R S R~ afS o TR S S Ve W = B o T S } ~ID &S ) pee be O~ O e £ g ~O an 09 T BN 4 I ] < o P~ . £ Cu uwy ~r 0 ~u
“ U ALY e D~ GOn O i e D~ T O DO O 1% ~— g~ U T O O~ K O~ T DD - Pt B e | 0 o~ 4 o~ B o~ O~ ﬂ r~ -
o F e T I S L S v~ el e e e A .- - ~ .. . s “ e . .
T3 — e O ™~ (a2 u Lo G L OD ~ a3 Oy v s O~ €D ey T “r A A—n f~ ~ T4 .Au 3 oua Od [ 1 D e
t = — LX) = U - = e Os - [ — —t D > e (SRR C G ] r- LY e
n _— -— — - . A
1 3
1 2
1
i
i
1
' . . .
H . = [ N A [ o S~ R o T R S ol D e Co o T O T e TP e~ o< o=
HE S s T D U U e VSO0 00 O W P R, I EERRES [T P o WS
1 [V — — T - T N e O — A S D DI vt v B - - D e P —_— > = —_— D S e
[ . - - e v e e e e e e P ¢ = . = . [ - e s X
Ioata *
o~ (I
1
¥ t. . . . . . . .
=T 1 sem I L B i I L R A I T I Sl B P } Lar A= B L B ] FAr I AT AT ol I o S L B 2’ B o I B B N 179 - 17 - ) a1 19 ™ — P e
i o3 T = £ () LT € (D LY LD —os = et e £ LD LD - - €I €D LY LY €D — —d e A =t a [ ) LD = == [ W e ]
-~ T on . [ S S [S- 3% Loy [y 51 (SR Ly LA PSSO SO
- ' .
oI i
aZ 1 ‘
~a t
Nt 1
< [V
[ oo i
=) — - - Im e = e I F~ = P~ = £~ T R o SR~ B oS M = B o) — —~ e e e 1N~ e M s P~ 2SS ST A SN TN
o v N L. e e s e - 2 x a L T T [ s e e s - - « e s = a
Yy 1 C\“ WD o 160 = 09 1 MT =T sT Y s UD g e X er U — W ey e e ST e G i T wy T e L A . I o
b 1 R L TR e A o B MR} R e A T e e N aa T = = - T AT e T e ar L EC M e
<X t
[ -~ «)
T [
2z Q bora
[ad] = ' 1 -
- > t Wn. (BN VRS S TR TS I Y R VI O S (W D R R Y [T ¥ B S S I P PO ¥ Py R U [T SUEY [SLF WU O T [ S S NN e We Lo b e
7] con [
w 4 1 aa
130 [ [P
(V8] ) 1
(] |-
e bl I b
— 1 2
CEESE . .
]
e e o S D o @ o0 QI m PR IR R - R R e I - R - o~ o~ o~ 0o wx 02 oo <t w1 T O~ o D~ O~ O~
(=] o= " ....w = ,::.q.u .-.\..w m m\ .nu.\ TEIFF T £3 02 ©94 0 oY A3 03 09 009 A 4 9 4 R NI I S B W x| P N N N
(W3] - ] - - - - - - ~ - - - ~ - ~ - - - - - - - - - - - - - - - - - - - ~ - - - ~ - “
o [ v i
w2 4 ¢
(= xhu_ A .
Y, . .
~ e E | ~ < - - ua 2 [y
<t o i 4 1 e 2 984 2 £
3 e I 2 149 ¢ e = s el
4 | 1
2T Ty 1
<L ed O ]
(=) ~ |
= - | -1 . - -
& o T | = 5 R R R e ) R - R B ) B R S - - D & -0 -0 .G sl e e B S
eg Y -\,m- ¢ [ £ M\D.. r ﬂ-ﬁw [ S TSN T ' Bl S B L B Y [ 3 B S B S B e T g (LB S B T I e B BT Lo B B [ 2 W O B 5rd Lo’ I S v B £ Lo I e T EEr L S A T £
[ R 1 « 4 e 3w a4 e s e e w a e e e s S e A e A v A~ « e o= e A e . [ P
bee (L L H e e 1 e P~ [~ P~ e I f [ P =~ 0 I~ e I~ e e I e TS e T s ™ I~ 0=~ [ adiE el g o~ [~~~
L S0 e 1 o~ o~ O O~ O~ O~ O~ O~ O O~ U~ O o~ O~ O~ O~ O o O~ O~ O O O~ B~ O o~ O~ O~ o o~ O O~ o O O O~ O 0O~ O O~
T OE «T 1 S il s = Tt e — —— e oh e e aed -~ - -t op — — e e =
[ .




[ T~ e

< UM

L - —y

s B & -~ -

[ ~2 o)

hidd 4 o

[} (o T e

O

ad o~ —

. . o 15

. wu a4 e

S22 b .- .

- =~ C

Ut S U 0
~- 1oy

—

o o

1
1
1
1
1
)
)
1
1
1
t
)
1
\
]
]
]
!
t
1
ot
]
[
!
]
1
i
1
1
J
]
[
'
t
]
+
(S
o= B
a4 T
V- o
Wl A —
- ' - -
[ | .
(SN T
vy
-~ FTe
reor L 1 [ 273 v o
©a (S
[ 2 |
]
[ SV I
1
1
'
I
'
1 i~ -
1 - .
' i)
Il LE e
i
'
t
!
1
] (S S Y]
t
t
|
|
- i
ro 1.
173130
03,023
Y
P S f~— r--
Pl i [ o]
i - .
Ced !
ol ]
[S¥
Xy ot
A <o
et B § -t
== Zadl
'
P
t
1 .
!
bt g -~
posie’ B | 1 5]
—1 -
| -
e e
h -

o~

—

L33
i

e
W3

-

(2]

(0% )

[¥5)

-~
[t}

S o)

o~ -
o~ 02
Q2
) =t
— -
o~ =~
-1
(o]
PSRN
2~ 47
[T
T~
Uy -
£ g
[~
I~~ <2
- e
O -
w2
< o
1St ey }
-
1 =
— e
LIS I o }
== -
.~ .
L o 4
- -
Lia ks
SR T
[a A
~ Dy
(2 I &Y
o~ P
L
—t e

U e

-

o

(2]
~2r
-

(e )

——

200
LR AY

{2

el
L

[

-7

-
3]

~
127
£~
[yl

[aS—
o -D
e~ I S
<
< =T
ua I~
ul <
-t
s 1=
U~ <
3y M
r~
[
O e
Nl oo
I~ o

a e
oy L
w1

—
o <
w2
e
s
LA L
[
P
wp ~T
ta. L
e
AN
-t
el
P
172 172

-~
r~—
0=
-t -~

308

\f

h
H

=
-
=

—a

o

|10
2]

[T}
e

(o r ]

<
<

cit

4

I
{44
-
(&3

ST R

A sy
%)

4
-

I
(0]

[N

-r

o i
)

3

=
o

.

3

o

W24

%]
s

o

-78
¥

"
L£is

+ 509

3

-—

I

-

L]

'

——t

oo

3

330,

=~

wy
-

Li.

7.3

4
i

~

(=8

i,

[Tg)
(B

3083, 818

17,592

3

9.7

s

44,7

24

-
N

’

¥

~Q
[
~
o
.-

RO

=

=

(a2}

~i
~

e

{
M

2.9

.

(3¢
[

Linad

-

=

4
]

(ol ]

~
(9]

3.

Al

-

()

=~

S olie- o

P L

(S}

197,

[t

U &Y
< =T
o 0
. -
Lo I
D O
o <
B ]
aa
-
o
[N )
-
[T B
T e
-
()

1
’
&4, 31

[ rrd
i D
-t
rore
~—
[ )
|
T
. W
.t
-~ I~
[
- -
=D
L]
—~ -
[> a0 = g
et

37406, 284

o

.58

<

—a

-~
()
Lt

[}

i)
[N

-~
3

Il

-

183,497

-2
r«

e
Kad

)
ro

-

b

41488,770

-2
et

-0
i)
-

-

7o

€
L} ‘-‘

1070

486,74

LG

—

(%)

wr
~r

-0
[}

e e e N R A T

~3 FaX Yo TS SR S
Iae) I e O T OO
> =~ o -D uy o~
o c4 o 2 O~ CH
2 LVt I Yur L B Fip L= )
(] Pt A S T ]
o [ S -4 C4
- L= oo -
oy Fan = ol S U i)
ua O Cn e O~ 2
At [P I SN T N
~r LA o = S A SR T
e —_— ar ——
s Laar BC ) = -l
o I R o
™~ Ul e = O
a2 P R Y o
[ N A T ]
<z O3 T e T3 2
0w LU e It D
- R i R
e [ I o ST S R
— 25 TS T B
(9] [ R g
—~ [ S S
N “ N e .
- e e
ar T i T ey NT
[599 tde e Lo UL U
-3 i i M
e A N B A ]
3}
1
el
-3 D . -4 AL ~O
[ 5] [ A N MYt BN o B oe ]
- CE T
—~ T L L T
[= ol o O~ U~ O~ O~
-t —t wea N ewy e

41,512

7
o

jor)

el

1

TR

2

[ $-4nd
J

187,114

4
(2]
L~
0o

s

13

R
340,414

(2]

~~

-

(]

o

~-

e

- p
S

r—

pony

o

(RS

I
[ &)

Laa

~Ou
r— O~
(RS
o~ A
r~~ 4
o ol
=)

-

.

= e
1~ oo
- D
3 e

To~

[

. !
< o !
A !
- r.
wi g
s |

,
|
|
- |
.
— e
]

|
I
~— |
e '
[S% Ry ) 1
1
i
|
~ |
" e '
e
'
ST |
|
i
|
|
.
|
|
o QX '
(2 B 2] '
-«

7
197,35

R



} Ll Ty W Y o ] R o~ I~ ua Gl 0l O e e - > D WD ud — ua
1 09 % O ud - 10 o= [ i ond =T 00D — Xy [ W v - ]
) LN Cr T b < IS B L e T (S [ < e (2 SR TR I ) D~ [ RO S S~ O3t
| - v = ~ e = -~ - s . S .. . . - N - e a e
3 R I o foa s O (o e e - T e [T I ) (> B ) RO = ]
I =43 e -2 0 I T~ e~ - WY - 2 [V B & L £ LRI N ] — ur - D2 gt
1 W3 o 0% 1ea - ud -1 - P B o [ 2 I DY o o~ [Tl ARt I
1 <r o1 ot (] (&) - . -r —— 3 re- —n T ca -
] i) -r . —_— -~ .
1
)
' .
T [~ - OO e e LT s 0D [ T e [ I e L] - I -~ o~ O ~) O o e
1 3 03wy 1y (S B c4 [ s D W1 oo ~2 -1 o~ o~ 4 o T I = )
' ERa - S P S ~oopes = [ o Y - o~ X - .0 o g O~ - UT O~
1 - L e . ... P -~ . = - . o . . [
H 159 0 Ot [RC IEESEIN S V] Cola [l ot § [ I T ~—t e o O et e LTD
] QD (& A - 2~ — — — - ~d3 v .-t — v
t [ % ~— - (2] 381 (] “r [a]
1
!
H
1
1
1 o 0y R I S o~ e 0o~ o =~ e LR BLA2 S O e D
1 LV IRV s I Vo I ] [0 B [P+ o = ) I~ <> o~ [SE Y » 0o <3 Qs — T
i A [ . - o« - A v . « Ve - ¢ L.
i [N s RS Y LA NS 4 — w2 o BECoTRCt o Lo Lol I & O s pen e
1 [EEN Y = ol mt N ] - = [A-CE/ R [l ] RNV Oy
' — - FAl) (o] 117 —— e - (et
1
! .
'
'
I
1
1 .
i e LD s D CIZ e KT =t o r~ == D - e 2 e v 1
] P IS SO e N VA =~ &0 U ua e Il Lonc QG P ¥ o '] T WY BB e B V]
1 ' e D e S S = ~— —-a o P i e =& =258

1 -~ e e . - e - .~ [ - . TN -~ .= - - .
t

pug )

w t .
1 .

. ] [RaCI ST I S} 130 e 6D Pen o P - P i) — -y [ L o I L]

1 1 T SR D [ ] [ Fo) e €3 e wen [ [ St LY v e et

i [ [ ] (] (] L) ora RS R [y S5 ] Loy D
' .
!
'
1
1
t
H .
1 (AT S L TN [ N T SN o R M~ 1~ = ~ r~ [N A M~ 0~ r~ I~
] « . - .- PR -~ O [N - . - A e .
I I alET ST Y e me s -y mf - =T LS e gl H g -1 - s - =L v T
) J7 - S S ) e v =g e eT g e wr - e T e T L e =
' .
'
'
1
]
i e UL e s [ES W, L, e o U W i (S S [ R S A [SH =S T ¥
t
i
]
|
t
1
]
i
!
t L5 O N S U S L) [V B Vir B ¥} vt et L S — ey L] R AL L E o m > oy sy
] [ A e A ] R (S I ) FoC S A [al B At ] -1 [SE AN Lo/ BN S B O B I R ]
i « . =N [ " . - . “ e om . . e . ~ = e
T
1
I
1
1 Py - "y = o <= Btnd Cad
' -0 -0 e ~ ™~ ) oo . facy [%]
! le S i g Py el pd py g
!
[}
i
'
'
s e 3wy I w0 - -0 R A 4y e e DS - I > TS
] [ B PO T I ¥ 129 % 7 [ 33 K] % 100 [ T SR [ S I £ LR B D B I3 T L B BN I
| ~ e - .. .- - - . v s s .- . “« . . e e e
i Lina Y A TSN ot £ 2 —— ~ I Free B~ - I~ [ R I~ r~ I~ o~ = =~ e
‘ < o O~ O~ o~ o O~ O~ 3~ on s o~ O O~ o~ o~ [oal's SIS ] > O~ D= O
i - n et o — —n e el — T - — e N e e I
i

|
5

{040,

35
¥



55 -

B "HH

2
i

IR [ ] &l — -3 €T U3 o o~ Lo B e S B = o &~ - O S 03 O ™ o o~ [ I A o D~ e ~D ey -~ oy
[ L R o (] - c4 ~— 7 - —_— [ e R N o] o o e MYy Q0 e T YUY A DD O~ S pen O ame [T
1 pee €2 ] = - L S # o s U o~ ~ o- 4y O~ - P~ C9 9~ oD O > S L A R Y] PO~ Foou < -
ioca O - - « - - e e - o a « a4 v e - A = w = .~ . - « = N . ~ - L - 2 -
[ 2 Y &) ™~d ~ [e ] eI A o) 7 on YUY o - Ul & 17 S N e E el Vad (D I ] ") O W o 0y e
[} o D ~ e c- FA Wt - o D at] — g~ - (Y U 1w = =~ I~ O Cd4 = oz - U~ O~ O~ =T 0 Moo e oo
[EEN VS| 1 (3} [} o~ ~r B -y =P CLd t7a O O [V BESE W] W3 T 5ty st (2200 Re BT Y D -r oy
[l ] e - (o33 [o ¥ B - 0> ua O~ o~ 179w AT [T T at Yo} e D e L TRwiN
n i I e 1 (2] — L w3 e oy )
'
i [l
t ] .
i [ B3 [ = I -a, B W S ] [ T B Y B B R ML L L34 e 0 2 B A LAl O] az on
t [ o~ - o P TR O~ O+ (e -1 o I A S e T A e 4 v a3 N4 SR
{ 1=t Vou DY 1 PRV Y D I I L [ RIS ¥ B - S T & ton U e Lot S 0x W3
3 ] ~ - - - - - - - - - - - -~ - . - . - .~ .- - . - . -
1 ] — Ty - 2 <7 P e — ey — R B T = [ r] "~ = 3 -y O~ -
| ' e e < W t —r .y —t ul 0D [SE BT BT ) (St [E B p S ] e Vo] T e
i + (o) W 4 CH T4 — 04 Sa — PPN AN A -t —
] 1 .
i i
1 '
1 1
1 i . L .
[ s e ~. W o o e WU o~ t9 1~ O~ Rl o o B ¥ .Md\ o~ Cd s O -y ~D O~ 7 Q3 O et Y I — - 173 = o~
[y PR T v o IRV Ul o P Y A e —_— Ot O~ N D OO~ -t~ O [Rr T S Tl B o) DG o e Y oo o~y
[T Y TR ~ - - - . - . . - “ - - - ~ - - > - . . - - - - - - -~ ~ = - -~ - - - - -~
[ S - T B ) -1 172 4 QI A 2 I~ =43 27 o~ P e U™ ~4 I~ o G~ D [ P I -~ X gh 19 =T 3 O s | B
t b e I3 Rl i el oA A ISC SRS B v £ Rl 3 A 2o} Lt B T I~ ey < - LI R B Ul o Oy =T
1 — ] -ty 14 .o - - — —_ —— o ——— (] (o8]
! '
1 ]
1 i
1 ]
' 1
t t
] 1
} ' ~ - ~ ., - -~ o e e — - —,
1 — - e Al e o v T L] R < T G T o L o [ e g o o KT T Pas S g~ TR 3 o T I
H “ P - [V Y [V W A.hn uy <ooun Uy W2 W e [ S I Vop BDe- 20 VE TN Vs I Vi § U2 vl W uY w2 ru L Y W e W3 uI O
J [ Ry _— - 0T 1% .y ATE ey - Ik e e T EaUE wo B - SR Y B B R ] Ny — O
H . . . e . e - - ~ . - e e e e e - N e e e . - .. s - e . « - - . - .
]
] 1
1 |
1 . i Y gy 5 - v -
-4 v “ — -— 1Y e | /BRI £ | S el U] [ A = B R A o | 190 fra v 2 0 ea) | 25 T T I & B e -0 On [ N
[ 3e] 1 1 — —— Ca = ) e e (D vt 3 e €I LI = —m LD ) =¥ emd et wan -t et gem o - e U —-— ] — Yy
—ee ) I w3 [95 [SNI & ) L% I 35 . Lo i [, N 9 Y 3% T O [P0 T % B . T ) (SR T 95 IS | L N [ ]
[t t ] .
<t ] 1
a ) 1
b 1 [}
b P )
X} ] !
[y¥] f ] - - - -
1 T [ - 1 1 T~ I £~ I~ = ™~ r LAt pi s T [ Rt AT el EST I SN SN - — . many P —
1 1 - . - - . - . - .~ - - - - Lo B e LR Y I o) lln ~ - - n.- - .n. -~ - . - ~ - - - -
- ~pe . wr ap en - - G - e v . ~t &= R I e A | [ ] Uy
" " - Hﬁ -t “ s ..,u. g LT SR S -1 e PR o B LN I o8 A1 L B o T - Dl ) e R L 4 LS AR (e B ]
1 []
[} +
1 I ~
i 1 .
__ " 1. TR e La. [ VR VU ¥ YR SN T [F S T Q4 0oa 9 (S SO K A X N VR [SF R A [V € S YW ¥¥) [EX R P W) wr g [SURN T
t ) -
t i
1 i
1 '
[ )
P !
oA oy g
[ 2 Ipa® B}
_ .,m ” V- IS I~ e i~ 1 ra -~ &~ f-~ e W3 1D LIy I fa o [ v B N ] et e T an [P y] T e
i ot e Iy 4oL Cac4 O e 17 % [ B SS EAA [l B A L A S [l B AN ] [ I O] (s S [ I
] 1 . . - - . - - - - - - - - - - . - ~ . - - ~ - - - - - ~ ~ . - -
t e}
[l (¥4 I
1 LYY | . ’
] [ ]
= - . = 'S e < — I ra [o4) o~ o
! = o = o = — — I oot Cu ] A I3 2
H = ¢ - z e as a2 aul Sl 4 ¥4 £ v
! )
[} B
i ] ’
i 1 )
“ 21d " P 4 Cd O - o~ ¢ O fat IR Y o] [ IR o] N ey 9o L 2 B A o R T o MY o N ] [ Lo T I N R 0Ny [ B X [an B X
H o) a— g e — ot vt — en PRI ) — e e —t o — e — e — — e
) o M - PR, . T . « % . - e A a = . L ~ .. s .. = 2 . « - [
) = 5, : 4 3 o oo ™y 132 o0 (37N ~>] L2 oo PD o) QY rm M gy OU Q) o oo 02 o oo o2 oo Q2 oy 02
t UA-. .. M\.u .-“.\‘.. .-u\\ wﬁ.n wu\‘.“ wu‘“ F o] [Y N B I [ S I T L3 B 2N O 2] [Er B 2o B I X LI ) I LI YN ) Lt T A I R ] e i) BN s pes
t I - -— — et — e P —— et e - e et et~ ~—) - R R it — — e —
1 oz




-56-

LIS I ] o e D Y3 (F4 = C4 (2~ o~ W o~ Y o us 4 [oa) 3 D WY N3 W U e e I -0 LY rea -0 O~ & 0D e -
!X s o= 1 P~ A 3 e 7 -+ 1D O~ O~ ~a I e e I e I RS I T A ) ~= I*E) Uy —s L O = e 9D DA
" b2 “ o < CH O~ X s =~ W2 17 o~ - D= ~— P " » + I Lo BN T T S B Ve LS o RS ] ~r oD~ O~ Ct M~ Oa -~ U2 u
[ ) - e . < e e a e W « e e [ - =« a0 Ta ~ e a Lo M
P T CL | Y v T~ (=t §77 e T w0 ~= O~ D o ol oo} (7] Ay MY e O~ DA Ut w3 WD | S o ] (o] O~ T e D~ D WDy .
I s L = e O (S5 Vi s gl - D = TR oY 02 U W) e -7 = (2] w OO aee I g D DY Sy D 4 Cd oy =~ 'Y <> O~ N us
[N ] o [ I (YIS < Y =} - U T s O -y B R T h T N~ B Y S | t~— =2 LT e LT SO Y O 2
t ' [V -~ [%eY o~ 1 ~ - 4y A — T1 <3 =r )
! 1 - o 23 K "~
. 1
t ] .
3 1]
1ol e ' - (T v Y e ey ¥ s ™ e, O 3 BV 5 5 T AR I e (o] Q 03 OO0 = DA T e O -— U (] I~ -m =r e GO e 169 I~ O
[ I | 5 O Ca pea 05 g 3 wa O oap i O - a4 O~ [T Fr= R L ol I Gt i -] AN ] ux e o, EXD A 1S w2 et
“ w8 [ 7 B e L R Y A 2 2 o O e 0o T N Y cd w1y Hy) s S~ F S P O S S a1 [$FY 3o O~ [ B - IR N T SR
[ = b | e - - - - . - - - - - - «, = - - - - - . . P - - -~ - - - - ~ - - ~ - - - ~ -
1 R | I~ fh = (X3 v~ 4D (Y- ewy =GOS sn I T e e T - On =1 W2 IS D N om0 P TS - 0o - e s (0 N3 e Y e T
Uy e~ 01— © [T I &80) . 4 ("I <> o~ T . T2 O -4 s (o= I W
“ I | — — - - € omn u O T - — N
1
§ 1
1 1
t 1
1 1 .
L EndiL) o B e S TP o i Py [V TSI SN SR s 2 Cd O O - - el [e4] 2 U e €D e D e - O [o):] [l s T v o] o A I S B~ ol (el
__ vah «. " b S TS 7 & B e B 0> & 43 A =T S P g O Y ] u2 <> O~ A 2 gen S o O~ IR o -3 0a e e P 'n A S Ul B e T
P - e s Ty e . e e T e « e o= N - . - TR s e v e e e e N < - . - “ v 4 s LA
[ B Co D e e 47 2 (5 5 N O S O b R 7] > T e r~~ 1 2 [ N N R T [V ] (3] D —a b [ R S S B
1 js S| [ VI ) Cd 33 <5 Ar a4 [T I S S P — QU b ea i — [E- IR — R N ] R
“ ) — — - ] . 3 R ¥ ) d — -t e [t —
)
1 1 . :
i t
1 (
1 ]
3 [
1 i .
\ 1 .
! ] LI Y Y e Py e Vo B ¥ o SR e Y e e U o u"s T8 o LY WY e T S ST u L - T e T T L2 WY WY e I
¢ 1 [ A R = VT T St e T S S T U e < o <o S ey ~ P~ D 2 O LT eI T . "~ D U3 e S g e Ve ]
“ “ S S L S O e i B AR L — S DT <o <> T T I DD D e e Y < 2 gt B D D D L e
[ L T 0T T . - e - - e - A - . - “ - e - “ s e e Taa
1 1 N
i !
1 |
v ! 1 .
<% L 1 O s T T e e A W < aTh e e T O v P 15 < O~ DN D T e 1Y pry TR R -y Cr e Y Pt B =~ R
(] 1 1 [ I B [ T O T . (od () wa —a - e - L3 LD wn it A — 4 e e —. e [ [ R e i ]
o ! ' €Ly €3 (RS . [S e [ ] L LY ) e W (SN [ €D oD L L
pod '
T [} !
P 1 1
~ b, 1
[ ! ¢ .
Ine) P owl - N
cLd [ s ]
LI ST S B P s fea T eee et [ e fee e e LR N ST ot -t e e P = g '~ e e e P —_— r- I~ f~ ~ =~ 1™~ e I"= =~ I
LI R S | - - - .~ . - - - - ~ - - . - - - ~ - ~ - 3 ~ - - - ~ - - - - - ~ ~ - -~ ~ - - -
oy > 1 Cd e Cd e 2 A SE I o S T S i L W~ ol o - (o) o N C4 T e O o AT LG - T wr ar o L N T e ol
" L, C4 ~r CF =<r =T C3 = O e = (2 T e wT omp [ (o) r Ot T wr O e eT [N -r T =T s Sl A o L ol o
Ly g . .
! e |
PoZm g
t 03 o
[ IS p=R ] . - .
_. el Ul.m “ LUt L U s (SR R VR E Y N S ¢ A O X ) | SCER U Y VI wl . wa [UNRE B >S5S R U O g LY S P (TR L. L [ PO S LN T S VSR K €
g et .
| e} 1
[ YN T S
] 1
1 Y i -
1 e ]
Lo gy ot
" V5 w...u_ “
i <L 1 O e L3 o T3 0D e e I e o oon < €49 O 4 ©4 04 6 [ e [P RV It T e dre T e s
) =) C4 ©Cd O3 09 4 (M e ©9 OO €4 O g L T ] [ I A= B B o B el B o B (SR e] 4 — e L I e B B oh B o B o]
1 1 - - - - - - - N . e - .~ - - - - - - - - - - - ~ e - N . - ~ - - - - - . -
] e ] '
) [E -]
| utot
1 [ R
) =2 T ied (2] — (2] T m Rl = -
] pghs B | - .t -y u s 1 i -5 £ -1
t o) Lo %4 4 L Dol pa Sy v b - Taal
A ¢ .
' W
o t 1
. 1 ]
- 5= R | [} ]
S = W ) ] (PPN [ o LA e I IRt B o o | (S A S AN Y] Sl (3] Cd T Ty O ol TN O] O e (el [l I oS I a1 Cd O o © Cg O
$T G | o/ I ey Py U D U e A — - - ot vt wert et e et e — - - —t e A e e e N
e S o W U 1 o . - . - . ~ - - ~ - - . - - - - . - - 3 ~ - ~ ~ .~ ~ - -~ ~ - - ~ - - -
Tom VU S 1 o (7] a3 0D 000 O o F o 30 & 3D oY oo ox o 0D o) O On 00 oo oy Q7 2] o3 o 10 N33 oo O3 D )
OOID e { e (£ SCE B (R TN B XS SE R o) LI Bl L I ) [ Cor I 36 1% F25F I L I N B Y T S M B S R T [ ST S T L B Y T T Y I
K OAE ex 1 5 - —a . et el ey e e —t e e — i I R TR P A —— - — e - e a4 e e
£l 0 WUl ! [ .




}

s o~

| 1 “T e 37 o3 O~ P~ . % 1 @ O b N o~ D - Q) e O~ [w] L =a WY e
oan e g P e TS > B B i W N8 C WS [ B B ok B ) _— O a1 | B T Sa U2 e - g3 <F o 3 - 4 ra
_. [ m ) O a2 D~ o~ O e et e b2 PRE 2 (o] O3~ I DD =2 e L = e & ~O O~ = - = Cd
. 2 1 - " . - - - -~ ~ - - -~ - - - - - - - - - - - - -~ . - -
[ O~ U3 e o 1% ~3 < (O~ CH4 o I oy C4 o4 < o e o I ] . O~
I bl i (ol B T SR A S of N} 4 - W e T [y A B T S g — =t o) T DD O D -3 (5] O~
[T ] N S T B 2 I 4 Cd I~ 172 €4 =T -2 O~ o -0 r~ 33 <43 1’7 w= WY e -1 —
t -1 w3 [T A\ <4 o T4 O3 £ —t —a (3
t 1 [ ('] - — -
1 1 -
t t
| 1 .
towug e — T > O~ 9D O~ e 1y - A e T 2~ vt e T W 2o N g3 U =r 1’7 = R b lae]
[ LI | L e il e g = O [ - ~ U3 - D e - U3 O T uDd ud 4 M~ = = 4 u e lcal tr)
M < ...um ! Rl Lo+ N ) [ S R < P e e e s fon e U3 -0 o~ -2 -0 O ol — > Uy us e P~ -
oz i | - - - - - . - - - - - -~ - . - - - N - - - - - - - - . - - -
{ =I Cd ) v s O et D e [ R IS N T ] Cd T D~ o~ e T~ ) o~ e i) -
[T I S} Rl & » I A8 107 (%03 o o - -— Ly ~~ ™ < 12 fé —
) -~ — for P - ~ [ — [ -—
1 ( .
[ 1
| [
1 1
t 1 .
I ] [ a o W S Sl I T I e o OO0 D s -— M O BTN« BV R ¢ I N | —— ) v o~ = < [ Rl ey
" Led R. ] [ N ST o B # o [~ I S A & ot} - D . O~ C9 Oa e u3 o s W O O ~ 0o~ < O — —— T G~
IS AT | - - A . - S - « > - - - - - - - - - - -~ -~ ~ ~ - - - -
LR S L | T U o T £~ gme 0 - T D 1 € Cr - I (> ol Vg B S e B Y [T TR - W o BEEES [ S T e
\ YD Ll Vi L AR R -~ T au B =T ] I e B LT > 00~ O -0 - ‘ : Ll
! OSSN Cd e - 2] ] Y-t hd
t N .
L :
1 '
[} ]
1 ]
1 ]
n [SU
=2 :
1 d T~ &3 T e S TOLTY oy - P C2 em O f T [ e = R < I e T T -
[N 7~ S| Lov I P I e Py Ul > s P I S T Vo | Pov R L ST | =N T I S o R VY [ U T S T | Lev 2 Vi Y =7 Ul
".tuv_ T T D e D o O e L~ e e e R D T D e < e e
= 1 - - - - - - - - - - - » - . - - - - . . s - - - - - - -
Ly ot
R s S |
] [2F B M
! 0 I & < B | -
= I e 32 — O D e P Cd 0 T e — O ey P - e ] P R A ? ol B 3 TN O~ e - — D
i) [ I e s B | LD (2 L =ws v LA~ e - [ S0 R ] L I il [ R i €I LI~ e bardiand -
-— " [So~ 4 “ Ca'ed [ S5 JRUT. i 5% [ ey e } [N I S, R W) [y &%) I 2 [35 & | La o
Mh 1 [ 5 ] - .
p- 3o 1 t
e~ ] 1
e ¢ t
K ol g .
wl oG, -
PR Qs R L L T o G [T o B S I~ =~ - T~ P~ e - N [ A o~ - e
[ 1 2 < - - . e - . « -~ e . .« e e~ - % .e e o= “ e = A .- . -
rad i v = o e ST - =T r €4 wp =T B T i =t A e e N s SR B e .t
vm. " o " o e T s =T = O+ = = s =" s T =r T =r =T - T wr - “T o =y < =r o
s /] .
' l s [}
= t 4
= vl ’ e !
[} o t = '
!..“ ) __ ‘.nn. _. [ E VI VT ¥ FU I €0 L. b4 L. . [ WU WU VIR €T (U S P W ¥ [ET e e (SR U L XS L .
(Vg [ E
[} e ! 1
[ o+t ' [ C |
[$2) [ _ R
) -t !
ol () t - i
r——t e [ e VP R
(=3 by T .
[ ren t |
1 H <X | Q3 A0 2 O I~ M = P - — ] et Q2 O On a S QD O D U D uD u o~ O 4 4
[} ol “ =r 1 Cd O 4 g Oy Lot B Al BB I S N el O Od Oy - T e ey [ Lo N S B o T S’ BN 'Y [ B o T o B o) (S -t ot
oY) ~ ! e e A = e A v ow . - » A . ~ = e e X - e e . - e -
o< e ) [} Dl
e =% t aso
oLt 1 (X0 )
[WEEN 4 4 1 (=~ I1 [1gd -0
L= D (D t I -— o4 o= o tra -r — —
<L Lo § = 1 I~ - Las foe jan) o o - hapd
= O - i =2 > 4 4 g pe N4 p-X-4 S5
== _J 1 1 :
== <L ¢a ' T .
[ - " "
[ co= SR | H )
) ) 1 [S % [l I o T s B I N} O T4 ra O [ B ot BN o N T o F} cd4 O a4 [aE IR AC I oS oF B o [aC I AN TN b B ¥ | o4 4 [ A ]
TR 1 = 1 8 e St ama e — ot ———y e et — o -y - -t A et v e e e ) .y -t —
IRV ' IR « e e e - s s e P N e om . “ " oA v o - A s a PR v .
7 ¢ AL 2 o X0 N T wr U o e vy (XL ooa 1) [ s B A B> W B ] [or = A e s IR V. S o] 03 ) D oy o vl (=g 2 &\
D res 1 ) ] 170 0% 170 1 i | 25T A R ) ] [ R I R O] TR e B DT o] [ A I I R e e e bt g 7 4 [Er I T
ot 1 ' e et et et et ey =t ey A my et -t ey et R B e o —t - - -
~ 435 ! [V = .

9963, 57

T0ThL=




’
| I B R e AL LS N > I o'l U Ty e P = B « R o F I g 13 =1 g2 — r~ oo oo [l I Tas TR T ar BN TR e B = Tl X v >y s O~ o< -~ 30D I = WD O M~ o
I <T 1 U O U et TID (S 0~ B s m—— g e (D T [ I N A 2 oo Py ar e ON e <T O~ DY - WY g2 P~ P = [ R o B o R~y
5 " [ - B N P B 2o RPV - I P ) @ X oA VI = O - D 3 00 03 LU 1 =3 M~ on Yoo~ OO O~ O e T = T r~. o ~— ) U am S Oy D e
P A E LR L B I A A T A P Tl B
T bl b ] e om D OD O LE N SR L e R B Ve s NI D - 9 3 -0 o ¢4 O~ o~ D o) O P~ I ey e 0 QU T g -y AT A O =T U4 D D
i LY R = | R \ N R R ] o O A TN S R o [ - Vo I O] = a4 B R - i e I e | I 03 0O~ < - OO O~ — Loy Y mp s O O e b pea
ooy ST s e e T2 e B L T I e b atid P2 P o3 (D -G ) ol O~ =1 o~ M - — e U ~—1 g o - I o (O~ i i o
t T D 5D Cod - W O T [NE I N S =~ (NS [ B AL Y uy w (T2 0 o] = [ - o - e Ve
" 1 - - -a [ (] oy ) - ca -
[}
1 ! ‘
! 1
Pt -~ Ll A e R ~ B i) ) =T DI ST A S e JLEr B = e ) [ g s T et T e [ mp e T OO s s oer 13D DN - o~ [ I S R T T I ]
L L L LA T S ) 1as 1t Lo i s A L o 23 7 s e O ~13 23 QD O UD e e WO e QD0 O T P -aa B Y B YR SO SRy
LI - B B S8 B S S e} Y O~ 04 P T S I i P A B -~ O 32 1 v CH I~ O T o, e = L B ST T Vi I ¥ ) (] —— D Y A T R P e S
F I~ o o PN S « v e T e e Tl el e T Y T e T T e Ty e e e e Ty T Ty L™
i R B e R I sl ol RS~ T S T [T I S TR T ar B ot U ¥l [V i ST o B ¥} ul -9 > tel 2t Bt ot LK e B (o DI 6L T N e & THE T £ uy o 1 vt em PSP B
P P [ B Vi ] e B S W i ] PRI Y s 2N I e S owp QD ~3 Y O [ I 4 W08 < WS Ca ~2 us W e O~ O t~ =~ [=¥) [*he) B R I Al w3
: ) et M PRI X1 —— -y — - ara amy B i - —y — — —— — -t e - povy — ~— —
1 t .
1 1
1 ]
t 1
h 4 .
' [ B e Cr~ ==t e T oene 2D U N [ X R = ol ul B o] e -4 o A e = o I S e N S ™ o P I S or SR B b S st - (S o) I e ST G e, Y e gen,
“ [ AT Vo B SRS = STt It U (ST B o IS I — e A L =T o O~ e O Qa2 T R B~ Vi B e A o B - —~ (RS I T S~ R a . S ~ L T )
[l . -~ - - - - - - - - - - - - - ~ - - - -~ - - - - - . -~ - - - - - - “ ~ N - - ~ - - ~ . -
5 I O3 ' e LS IR Tar B A — 0 =D e B N S N Vi o~ M~ - F30 Te O OGO ) [ M - I Vo N . B e Y e w00 O WD [a]
. t H — e TD =D — IR L B R | LI RN R e 1 {e') ol T —a — [ »] R LV - -0 [ R T < T S B — v
; ¢ piees — — — - [o [ .
' \
" '
1 ]
i i
| v
[} [}
" ]
i .
s N T e A e S N T e T T R = - T D T T 3 e S - =2 T A S e e oo
1 [T IR TE IS ) I YL T} [V v ) [Ca/ ¥ IS % BENY 0 gy e lh Iy Bat] [ B T ul LD M U gyt & U 1£204 L. oo 20D W3 U IS s L D
. t I e e 0D ey = ot T e £ e £ D O wa e T < [ S S ] i T - t.r h r €D D T D e e
§ 1 - e e e - [ « e A e e PO - . “ - . s T e T - - - - . - - L e T T, o T
- } 1 .
K8 1 )
’ H 1 .
1} ) "
o "4 1T 1 YD gy 0D t Y s om0 g X -3 O A -2 ~ry -1 ~3 £u g 90 <) 09 e =0 Ca O DY DY = P w1 0 it [ s Qe B o R Y =
G 1 I Ted 1) 1D = ne 1Ly = Od £ €h €3 - O3 1L = e .3 s (W] [0 e T B B . B 2 (RIS R e R T - €D £ LY LY LD —a =t gy
sors * I [l I D Ca €A [ S5 %) o 1> . (8% [ W} LA R A R 5 | a3 . LY o
11— 3 ) .
i } 1
o 1 4
- ' '
e I ]
ws ! 1
LA ' i . . . .
1 | e [ e e P B R B T ] —_— e el — - P T e T o LT S R RS U — BT N L
e 1 : PN .- v - e e . “ o o e - s - -~ a v a s e L R S S BN -~ e e v e a e a
CrHL ] I ey O ] [ e B | 4ty O A S e 0o oo [ B cd Lot -l N TS s S e A T R S e S o4 Cd e 3 O T = 4 Cd
Fem 1 {4 wr O €4 =F PN B e C4 4 4 4 O 4 T4 4 O 4 4 ) 4 g O e < «a 4 T e T e O 4 N = T 4 T o O 5
<t ! i - . . .
(=5 1 1 s
{ '
prg 1 1
o) 1 1 ’
— “ [ B A R R AW R [ERRRES RN ) Ll La oy ) [FRENEDRR RV I U5} [FARRVS] [¥X 1 Len WL L Lo L g B e el W LS (€3] Lol bd b e Wt
(953 3 3
(e t t
e 4 1
[¥2) i 1
[—1 ]
i ) | !
— Voornotaa
[ s} [N W Wwusd RS |
av -r \ —

1 t D < S WA uT o R e b b [N ] [} ~D T D - DD e e = = e = et e et een et ot et ot
fe=] [o ! pet [N I o B AR S Cd A4 Ft IR TR i B ot B v} Mot P — - Cd T C4 (M1 O3 O O3 M e 17 10 () [E= T Lo S TN L T o N o B Er W e B )
Lid . ] 1 - - ~ - -~ - - - - - - - ~ - - - - - - - . - - n . - = ~ - - - - - - - - - ~ - -
o ) { e
[3¢) =<z 1 az o
ot I C.n_ ]

L o) ES 1 [ . ;
— oo 1 P~ I A (v o3 2 . Q- =g us il o < S -
<0 (37] | i B B o Mm e -t o b -1 L2 [The ]
s Y e t o - S N ¥4 g v p¥4 4 oL Y4 el 3 ngE

=z ol 1. 1
T S | [ Ll
<T . a. ! ¢
T2 1 ] B
o= 1 ‘ t 3
<L tad —Jd 3 w1l O O O O~ 0O o~ O O o o X O O - O O O - O~ o~ O~ o~ O~ o~ O O~ 1D~ O O~ o~ O~ 1 O~ O~ o Feas o~ o O~ O~ O O~ O O~
(= i 3l wp e A ep U = ol I o T wopr T e oL L A N Ll L AT o W oegm oy o N = W ap T e ar - A e =P ar MC e < e
<L 2 L. 1 — - - - - -~ - ~ - -~ - 3 ~ - - ~ . ~ - - - - - - - - - 3 - - - - - - - - - ~ . - - . - v -
s T~ | <L 1 U o 02 o O oa 00 o > on OO ou OO o Do g O o (x> Lo O O o O3 O G o0 20 w [v-) 03 O O o 1 Oh O Gn
Pl o B 1 PR B SO STl G C AR SE ~ I~ - [ N N O [AC e T T A e~ ~ - P~ r~ I~ =~ M~ 7~ I~ P~ P~ P I~ [~ [~ - tope- ~ = I~ M~ o P [ P~ L
o2 <n 1 [T O S — et et A s —mn —t et - — - — B S SNV D R —t e et v o et - — P e T Tt
. Al o | [ \

o)

&
E

_E = OB @B _®m _®E _® _® . _®” = )




-58.

o3 g O el e I A <o [= R T T

[ I —— o — — - (ool L =~ T el o R ) S o~
f <L ur g T7CA -y O R a2 Far R o A TS A o ] [ty] DO g OB e o~ C4 L 0 02 o~ O3 O~ Oy O~ I e MY O 472 W O ma D e Y
I = n.uu ] U7 D —a e O - L e e R ) a3 — U ) e 3] (= WS i e 4 (el SR - ] R L R L (oo B v B e T O A S
I o o« i - - - . - - - - - - - - ~ - - ~ - - - - - - - - - - - - - - - - - - - - ~ - -
U = b { [POST ETNENS Vi R S ) | A - U O D . < (2 TR R =" L [ 7] e B ' i ] W3 =3 Y g - [ S B = = B T e TN 2] e i e B T I Vi )
' | s O~ -3 P -y WY == " 12 O~ — L I S e R . Y ™~ [V e o~ o~ O ~ R e s B O O e A O O
[ WE} 1 - -T - R L B o o2 [a¥] (£ = [or] [ B G - .~ I Er 154 S (S L & = V) B =
f 3 - [ I el i~ Py —t BT B i B V) [ U e — O = ~—t, ~a7
] I : £ ] e -
| 1 ‘
1 i . B}
1 ] - N
[ W | OO0 Jrm O~ e e o [T B [ I A R S U e T B R o~ 02 €O «r e R P A el o © g — I~ owmr (. OO D ol S B e R N i )
I e =y C4 U Y [~ 4 - ud b e 7 M ca O O3 fra =0 O Yy R R B ok | i A Al e B A ] R = . B R A AT e
[ mm t (= I U I I o B ) [ B AN [T U T SV Sy e, PO e 3D 1 T 2 O~ LR 2 R —1 L2 e O~ .0 O D S ¥ N Y e
[ =R - . a4 s A . J - . e Ty e EL P . e . T N e e Ty T T R
i .~ PR e D e wT U < [ S . S o N s P us I O .l.\’ ey [4:4] o~ O~ - Dl o T T o N S £} ISR = S S I T e Oy M
LB UP I e B R I B S ] (=) — [€2r T R Vi) [Tye] -t 174 ~ — = & e <. — (35 L2 C4 o~ — ~—— e
! - — — -— — —_ — — te s -t
1 1 LN
1 1
1 '
t 1
1 i . .
H - P73 I T WY - c2 [« AT N S« e - [ B IR U - £ O e L C I = AT T A Q3 W2 2 DO o~ WYy ') - DTS D
" 14} NI L < i a4 o WA = e O~ —a <o [T Vi R A Ve | (33 T~ Q3 U [ BRI L v o Y I R ) O O G = G e
L s s . . . e . P A .. - = o= = e e N e S - s . e T
[SE S of [ Rl ST~ B FACRNE - i U o~ X =T O~ I 2 [a¥] -~ e O |- oy o ISR T o~ QA S T mE WS e I~ =2 92 O3 - D
t ¢ R e - ~ e e Y Lt B L < R S £ — N e ey —
“ ] (O] ) -— —y -— - —res -— —~— —— . T met
' '
1 ¢
t i
1 ]
t !
1 ! .
i tad )
! i B
i N oI D e T - U v S A kN 7 oo R S oud W e S o o S O S LD LD o S
oo s LR el o S T Lo =l [ B B R ] I U W N Uy o 2 D U WAOWY 1 UD w) e [ A BT e e/ i Ve W V]
o ) A KO TR e S R Rred L Sl o I e < Lo D e KDL T I e AT N e e e TS T T D D e e
oo L] - N - - - - - s - - - - - - - .- - - - - - - - - - - - - - > - - - -
oy Loy . . N
1 Lo o
t s .
[ RS R R i , - .
= [ SR A e (S e aO D e 4 O G ea po @ Ca B e U oo vt 4 D 1D TN S T e BT [ B T SO S ] (SO~ S 2
e PR it Bt N 12 X 03w o e C3 €D I3 et em —t L3 = et o~ %] 3 L3 LI ~— [ S5 e e C3 L wrt =t et =t L R S . e
ren ooy W B O T % T Lo Y W [ S . ) QI ey 3 ) ra [ S NN 45 oy 25 [y 4 | LA LI La Lo [ ST e T W . T .
e 3 1
T 1 oy
oo i t
~ H s
[ ! t
Cry i !
b " { ' ) I~ ~ 1 . I r
1 A [P o e R s — — ~- -t - I~ - i -~ - R PR N
g ] - - 1. ' - - T - N - . - - - - O . - - ~ - - - - - ~ - [} ~ Ta -0 LU SC - - ~ > . -
1 -y mT oepr O g mr Ca b7 e m hg (o] [R5} L | - 04 [ o9 4ty - ] T wrT T - 0y - L B R S T S o R
! T O oer ey O Py a4 04 o o oy [ C4 W e oA (3] 4 O e T4 T e s R e SR A Y o] O =y T Ny e
1 N .
1
t
” .
1 [SEN WA U VRS Ve ¥1 [SA [SUR RS Sy W VY | ¥} [FERR e N SR s L (SRR S0 Iy WE | L LU L e o (=2 R L I PR =] (SRS LTS SV U i S
t . .
[ 4% ] H .
VgL g
1 ' N
S ]
I 1
[ od B WU S |
| S A i t
| eed .
t <L B /IR o N o R BN ] r— i~ =~ T= =~ [~ > Irw D G A Tt I ) Leard [Pl Cr B Vor ) Lot bt T S T e Y RN R R BT ] o v I Mg
) > s R e IS ] [N A R A S B o] (V] [ Y -3 IR o A o] [aBE o B o A SRR AN T B ST N T o fL
1 1 - ~ - - -~ ~ - - - » - - ~ - - ~ - » - -~ - - . ~ - - - - ~ ~ ~ - - - - - - - - -
i BZ
] [
1 L 1
) [t . .
B p- "y [30] — - i~ . (=) (v gd i) r~ ¥y =)
i =2 > . ua -0 -2 ~ - -0 r~ ~ e
i =t pit Tl DRI ‘ = pv4 s oy al Sal el
H ] ! :
i e
v 1
1 ! .
) ] : .. - p
i ] 0= D~ o~ G~ O~ P o s U o~ £~ O £~ o~ o~ e O~ O~ o o O O~ O O~ Oy U O D Dm0~
) 1 TSN SR T R b hoc B SN oY A" ol bW S b G e o b L o ol Y S L G AR S B
- 1 i - - - Ll - b N - o - - - - - . - ~ - - - - - - - - - . - . - - - »
[l N e B X B VIS /I § 51 o N R xy DU oo [92] [Wie IS RS ) [S2 NS N S SR AL R & ) O 32 g3 I i 02 [EAN e NS Y 7 - 23 ]
1 1 [ R RS D ST I~ == I~ pre I~ fea ree. [ EN S N £ [T SR S SN B 1~ P = I~ e It~ Tm 15e fran IS he 1=
1 1l P B By -t P i T Qe - - v ey —t et vl oy meey . et e met e aeee -t amd e e et
1 I - .




-b0-

T~ I3 I} e [V N 2 T B o = )
S—\ui...,.. n.,.......!....h.ﬂ&

9
!

o P e U oy

G0
&
2
7
o]

1 [nn} o - . " P
1 P A N T -G [ A A T eV JEOR- A AN LESwmaeaETaE =25
" u“: > 879 e Ll et T St B > A B Ee] Do B AL S ol = SR SR 'S~ I Vo =T U O3 ma 1 LASTIE &> AN T e Y O = o ) e L < - [
- e e e e 4 a L R T e N s .= - .. R L
1 3 e 00 -, 2w WD T e Lo r I A R IR - Y SN T ) e O ~w W7 O~ 9 — I~ [S 2 IR AT T T I~ =t 3 03 U U - 1. mﬂw "lrn "
1 = 3t BTN Lot £ s B S N e I U2« == pa uvy L I S S & R m U oy Ul eea 1% " L~ O ua (u N
1 17 -r 33 —a §°= -a3 4 .0 [ U7 3~ D s —n LT I I LY > W] e DT wo Fe~ >3 G o us 1
! |5 [ 4 o —n O + ul [ [Tl IS ~ ey o t
“ —- (2] ~3 r 1% uw 1
{ K ;
H )
1 U 1~ =1 peh £ - S ey WD e I~ - Us = G~ ©J X3 D~ 137 ON 0 P e U S P~ erd L T T o U "
1 W e O 0 Ly e e e O T C4 o« OB > (- 5 O g - oD O [ s R L=l Ve T S o AN ] (G LA B SR L B S S o N S A H
__ [ Vo T T R A e s~ WS e 0 alEE Bl S [T L S e SR S T} 4 Cd o2 b T L ] I AT R T =] Y
~ ~ - ~ - ~ . - - - - - - - - - ~ - - - -~ - - - - - - - - - - - - - - . ~
1 U pea OO 80 O~ Ly s e DN B e N eea D D g3 O — =t [ Lre Y ~ e ~ed T P ST O3 et ey “
H — u — O~ U2 (&g e T el [ B I s I ) (O IR R ¥ i ) - 17 R [V L' B ua _
\ e ren - ISa] -~ i — It 1
1
’- 5
1 1
t . t
1 .
1 re = o oo ~ 0 Ud -5 42 S0 I~ O~ o o5 00 O~ 72ty O o P~ o~ O~ O Cd o e - Ly I ST O Lo n B B A = B e > W = - o~ “
H O~ [~ DO et -k et MO e OO 1 L B E SV IR - I TR R o IV T L2 BN L S R r o~ - D P~ T - U 2 KT P DS oA 1 O~ oa 1
i “« . . . e e s v e D S ) @ e At e s e . v . - e e .. E N L T < '
[ U e g P o SN T e = I R s N | Ll S e R o B e T o B R b = il o e Q8 e e [ ¥ T B Ve § [ N L L] Tl 1 [=n *F D Y QY [t} 1
i -— - 1T Ero R S 5 RV Fal) el ST et ] Il S T S I S N = g [ 30 T R SRRV W P R o N ) R RV B & U - [0} &2 cd O~ T ~3 1
\ &G TOSL A ey — Py . — s I3 [ — ~ra 1
1 (B \
) : ]
[} ]
1 ]
' 1
) 1"n I
\ ] ot
1 —~ . - - [ =T
| Pra 2o = T [ e RV T T e S e e R D D o o L N T UYL e S i VL S R S~ < 1
1 12 e I UM 1 [ BV B iy B e A Ve B T Vo S U3 UL 3 uT g uo U U g W) DT WD e e Ve I P QO v TR SV R < o= 1
t [ e T = Sl S R ] L e ] > e Ll B = I e Lo i D> 2 TH O e DD e~ )
| « A e - e L - e e e .. - A ~ N e e~ “ e . e U Y T £ == 1
H . =~ <X
1 !
[} . Ni
) . .
o 1 _— O e 1 - Cy U G e D C4 mg 9 DL G ph 17 s LT [t I B o B E T PSR 2] ol I I e 9 Znb L peu U — T3 T s e U “
< 1 12 LA v e 3 L3 La LD =7 - Ld L3 LI w ot wa = e Lo R . T R LA LA v LD et =t g (45 S S R & R T ]
[ 2o ! 22 1> L R % | [ S - [ O S U0 B S N & | [ S5 I 55 I S B (&%) L a O [ R s I 5 I % t
yoo ' !
<L i t
== [} i
joees § |
r— 1 !
s 1 b
1.} i N : H
1 o~ e Fom pea [~ = ™~ Q= = = - e = — . - — — - ~ vl r~ P~ I~ I~ M. - ]
o 1 - N ~ - . - - ~ - - [ ~ . =3 S 3 - O3 [aC I o s Ot - ~ - Y LY SR oY .~ - Cd . - - -~ - -~ T3 1
I i ~r e mth mp AT wp AX ap ml e LI o B of - LRLAE - - ~ . -~ - O 4 O3 r4 v - W - - -r e . A A o - 1
Jom 1 P e s exr v < M wr LA I I Y T ol Vo SR ! B o ) Cq U7 Oy 5N (ol I B (S BT o R S U B o ] L= ol A0 IS GBS - o7 oS N Y } ]
< i . . t
(%4 ] ]
] ] 1
i oy 1 . -
— oa 1 Vie tae U4 dun $an ban bl bho M L (2= W5 Ry W IR 5. [ ¥ MRS S K S B U =~} [==NN S BN WS - - I A VY ) [VARRPEER ) L I 0 T WY S = -1 [V = B UEG ¥ N T S W S t
(93] &S ] ! i
[ov]) . ] B !
* on - 1 1
iR (34 ] ]
() i 1
-1 ) 1 1
ot = \ !
(-] 1 1
(98] -1- i )
- t 1 o A Rt R T B T R T B L B T e B A v R re e e R ) R T N S S i - -E ol e et e e et et mmt e v e ;. 1
(=) o 1 T 17 tes ren (S S A S B B A I ] LS I oY St A SR LAY AN o T ar 2 o AN ) Rl e IR e I I R Lol WA Y AN} (o BN IS AN N ] L T e R N A S BN E T o Y o X RN ] t
il -~ 1 - - - - . - - -~ - ~ - - - - - ~ - - -~ . ~ ~ - -~ - - . v - - - - -~ - - - - - ~ - ~ - 1
o [ 1 !
[¥s] = 1 i
(=4 m‘.\. ] J
Lid R e | ., 1
P~ T2 1 " ] ~2 =~ 4 = H
= & ! aa 5 ] R ol o o '
IE o S 1 S B3 i = bl s 4 '
2 .0 I ]
=5 ST (2 H )
e SR R Y 1 [}
oy I t
prrcapeae RN | [} . ]
<L Ld L t o~ 0o~ O~ O~ o D~ O O O~ O~ D 13~ O~ O > O~ O~ O~ O~ O~ O~ O~ O D~ O o~ O O~ O o~ 1 D O~ OO~ D~ O O O H
Yiz 0w ' g ez =L ege B Y Y T - KL el T =3t S - ST ap ST - T ey T ey qu“ -1 -n“ = LA G MRS e ST e T Ap T e &7 ]
RV T r - - ~ - - o ~ - - - - - - - - - - - - . = - - - . - . ~ ~ ™ - ~ - . . - ~ - . ]
= . RT 1 O3 o O3 oo U oo 02 ) GO oo W) oa 0 a0 O D A 0O oa VI ou 0o o2 03 oo 03 oo Q0 oo oo oh U0 Ox O3 03 O3 o0 Qn 1
o el ] [ (S Ty T [em I~ g b o I~ T fe I~ [~ [~ e e R S E T & Im= I~ T~ LN S CO o L Ll T ER e T oy iy e |
XD < ( U . gy et mivn = e e A ., e e vmd e et Rt e T B s B —_— = —t et W e e el At eeer =t e vy oy —t I}
Oa QL ' t

B OB B B B B B B B B B and emd el e e mm



t [T T L R a2 R -l s 2 R ST L B e b S e A T = oo
t 3% e et I E e Al B = TR Y + B S o] g P R TR = R v A ) o) Lo
1 v o Wt om I N A el S ) ~D P -a € G BN 43 aa o L
| N N - - - ~ - - - - =~ - - s > - s s 5 s > d > g
1 | oM e — 0 L% - L R T O I T et e Lo e o Lt B ua Te e
1 ) oL 7 T b O oern — (D5 e 1N WP 45 D g U3 o4 [~ L R ST I i B ] N} [P alT
t [P | BA— T It A B E N e S B v e~ R TR D ~ ] = 1
1 t “a = N LD e G D i B h
i f — — =
1 '
1 ]
t ] .
o e U e emr e O O 73 143 CH i <50 0 W3 1D X e O oy o LTy 6 e -4
el “D O - O L weia =33 ~2) [N e €O 0% -5 LM [ Sn e = — g e
M = 2 " e e D+ o~ e T s O3 e [ [ ~D S O IR < BT
. [T - - ~ - - - - ~ . - -~ - -~ - - - ~ -~ ~ - N - ~ ~
H o g A b4 e I S S O i Ty T et > e o o 3 AR
Vg et ~3p pee '3 43 [ R (RS R A S S 2 ) Lt N ] [T TP h ) LIS EE ATt ]
“ o “ - ~a e X I e R L] - o e bl T
1 1
1 1
] i °
i i . .
R I R i — % a3 B s e C3 o Cd 0 s B SR N B L B B T o Uy P S man e
“ A u. [ =M b ) ~7 S o D 0 QY T L S VAT VR T o T4 o I ea O M U O A e Q) O I o R S B N SO O 3 om0 O-
o7 oW 1 - - - - - s - N ~ . - - - - ~ - . - . . - - - - . « - - . ~ - - - “ . - - -
F T I T A R ) £ L e T Sl & S o R g We a2 U P2 e e T 0D T T — DO G Raall 2 B fod Rl S AR 2o TR A 2 B 2] — LX) e W f3a
Il and o EE (ST Ly (2] e R A R s A o R P I B e | — ~r =~ U7 b B I * = T e
i s , = — o - —
1 1]
[ 1
i : i
i N
t 1
§ 1
1 t
H { .
1 [ Do D = oaon e T I D T <P XD D =4 R 28w
1 TR I 03 4 B e L T 1 U7 1T e A WO 02 I 09 WS G M < D g VI3 1y w = T =E =
| ” § I3 e ) S S 0T T2l o e T 8T e € TD e emr T S0 2T Lo v e oS e T IR T
t - - - ~ - - - - - - - - - ~ - - - - - - - - - -~ - -~ - ~ ~ - - -
i i 1
1 i
rﬂ ' )
t )
e \ N, o T S TR T NS S Cd ot e 1oy L B uE I R TR N R A 1) v sy 1 B B ol o9 o
4 i [ [ €At e K e R TR B S Y A0 W 35 RS R SO SR g (AN LD L CA LI Ly A D LD e e
wl. " [l Lo [ R &1 [N W I R A T o } [ &) [} [EPUN %)
—— )
at ] 1
&L t ]
poie t '
[ \ ¢
[oz} ! i
11 M |
] [ —e e e et i e s —t fre P e Bl A T i AT A LT I e —1 s - vt e B el - R
i r - - “« - a e e e - e s D T T T T - . - - e & e a e [
i [ IS Lo T e R O I o T I O OH e =T Iy CH e 0N T O o~ = O = Lot I o I o'} Cd T4 1N m et o =d e O e
| Vo o3 A Cu e i e AT ot Cd 3 o ©4 e £ 3 O e owr e (4 o SRR C4 O o4 T e T O3 = O3
] 1
1 1
i !
i 1
1 | ' ;
" " [TVINTEN (X (S I R RS W R W PR D) [0 I PR VI VA [ G S X P U N N U U ) A TN [N R PR RS [ WILR W3 i R NN S S & 9 L R LT P
' + )
- 1 H
t '
t 1
. 1 1
o 1 t
L) § !
T [V B t -
1o [T o [ R R TR s - R ) T T Y R T = R - R =Y Ul 1 w3 3 &4 03 04 T o P B oS Sl e i
(=¥} [ < EEE e I - .t N el el el mee ey C N O Cn B o B B R SN & BT RV, S, SR R .Y [ B RN Pt I N B R N ] (3O N A N SN SR
) PR 1 ~ - - - - - - ~ - - - ~ - ~ - - - - - - - . - ~ - ~ - N ~ - - - - . - ~ - -
b i . ¥ RO |
¥y} oo (SN
[+ 1A Y] - 1 x“ "
€ o2 | B
Tl.._ et S et/ B | o iy (V) — for] - 1oa -r
<L [ o I RN =3 P £ - ~ ™~ e
N o e i E AN s % B > o e - e
. !
| e If S a1
[ SR B - s "
[} t |
=RE a2 | 1
5 oI U R B | [ R ——t eiA e e -t e et T wm el v eeg e v Y e T e e TA T e SN e v e eA = e
[T I < | Dt ol e alx NI il A e ) LS T v i N L e R e B ) [ o S <5 B T o TN = WL ED T T O
<Loa L ! e soos s LA = 1 L LM 1 W D W S 3w R R R ) 3 udow ud oo
[ s WA | [ ol VI T ) T o W oud I U UD D WY L WD W WD L ) W3 ua D LMYy WD o i [ he I VI Ve B TR B V]
SEZ OGS e Oy 2 A e et & e o T D x o TE 0D D o D o Z e S ESEaEs3 T ESEE
X3 oar o IR £ och 3 & 7 & S BRI IR L R e R
Q. o, (eI

[N



e

Su

(o)

203,

m

[

L=t
ka2
T

3

[¥F]

o

hrtd
[nd
%
o<

4
o

~r

122

3l
Kis

0o

[N

-
~ax
L
B2

!

"5
Lis

.
<

1w
—al

e

$3

L=~

-3

()

s

-

o

[

Fee
[

o~

(22}

(YR
("]

-42

i

£

10

(3]

n/
)




1 3 M~ o (=~ BN 2 U JEENE P o TR N Y PO b B, S 'Y o A T < BT - SR ] Y S~ > SR B oY LN D e @ O3 1 e g e oS
v < u ] - S S0 v s -1 U L3N W33 7 UYLy e o~ NS e D W <> ~ 0 - Pt~ gh 1 N Cd == I 35 m O8N e [ O
" M\m nw “ R T N e Rl [ el O~ =3 e M2 (S S ot SRS V) <> LA N [g¥] [ ) [URTI Tl N < A L e e T ~ i = S i L T
[Se - N - - - - - - - - - R~ - - - . - - - - . - - - - - - - - - - - - N - - I -
1 = = e ] < e ~Sa Tl [ i S ol T o~ [Pt I S (o) T~ I~ I~ < 2 B [~ =1 w3 O~ O D b I pee
] I | 1% e -T s (2 - O~ — e O I~ O % 63 ) — e D ) o= ad - A SE 4 O Cd T e O e e [SYER TN
[N} ) - e I Cd I e [t < e T - — . N e (3} DL £ s O I~ e M~ 0 <¢ M
N t ~ ~r e L (A — (] - — =y i e o =
1 ' <o —t —t
! i
4 1 :
1 !
4 i 3 e ez e R ot 178 = O~ 43 Lt I~ T~y "~y ca T o~ & ren 157 JR oS - SV,
1 1 ] 60 [ ST YC e N Y o~ N D -y e (25} ul u R N ]
n § [ ] nLa =i mee 0T fha £ B S 1) r Bl L Ll e 1=~ SRSl SR
i [ - . .~ e . - A= - s N e - < s - > . ~ e
] 1 [ L 2N LN 0y N IS I R T N 3 ST e ey e (Vo] e Ih T e ~r w1 (V) FAR)
1 1 tes 72 e Ty — T e = 4 - <o
" H —~ () - [38) ~—
]
] 1
i 3
| !
i 1
1 g - -~ P Roandil Lot IR~ Le AN ] U NI per e - ST T Vo R el 4 -0 ST .. o~ ey -3 Breec K Fo N U T WNC I b L, T I3 e Cd T N S Y
w rw» “ t el i) N A o -4 S B ¢ B e ] [T Y T R =T L] > 0T wr M~ o O3 -0 (] ~Q T T~ P 03— o Y L N WD DD e e OO0
o U [ " . . -~ - « = e s e e e om e e .- e e w e P e
Vooag o Lt o Rl Lo Mgt 5 ul — 33 s ) 7 B T Vo WE S - [ L ] A [P I 2N (o] —— B B oe BT o ES ) BS i BN LS I e B st IR S A N S o I ¢ I Vo B
¥ o= o | Mrou - e i B o T A O3 Ol WY (o' U3 g e = 02 o9 U N = UL T e Raadii: S =S S BN [ I A XY
“ e 1 et . . —_— —_— e — - [ (]
H .
| I
! i
i |
\ g
] pasd 1
I )
1 <
[~ S~ | U u Lz e I V] o KT ™~ 232 ~m I~ < - T wa < AR x| ud wa e S Vi R b I s Y WD WD 0 e D S S o
Iod ! TE e M wy < w0 L il - I ' ] € - > U <> Y I ou 33 < [SAT e} N Voc BT i S~ T TR B P} P e T Vi T U I V) — T
] " m.w L2 L= Bt Th - 8L L=l ) wr o o e <h S T e P = = K ey % 2 L) A ) A B [ s s T e R T2 B o R e B Y
. t - . - .. ~ . « ¢ e - v s A a . ~ . « . e e - .~ « = N = A B
LN 1O v .
o ] as 1
{ [ R T |
. I = 93 i : .
el o = ol O o o4 -1 —-— O et — O e M4 < o4 ~3 N o 03 = < < T I R =T L R e e A LS B I P RN
< LR s ] ~n — € e — [ A LD e - €A LY e - - [ - Y L2 L3 LD =n - —t LA € —a = o e I e o B e TR I 2
” “ i 1 [ S0 R Y £.a [ 55 I o 4 [&5 Iy o ] [o%] [ ] (&) L | S R 0 T s | L L L2 L D Y LY L3 LD L)
i .
< ! [ I |
a2 N 1
- \ [N
Fee ) T
5 t -
[ 1 a0
1 PRI At pea R p— - - [ LS S P ~ I~ e i~ - e — et e - — [ [ ~— — I~
o [} ! - ~ - ~ - -~ - - - N - ~ - ~ - - - ~ - - - - -~ - ~ - - - - - -0 - ~ a2 - -
1 { 1 [SC I o [SC BRI ol ) PR LT A e L - - - Cd oy L B I ol B o | v [ T [ I AC B o B S B N ] [F] « £ ey L e A T A T B Vo
Rt “ 1 i e 4 ma c-l a3 w = T LSS oL o -1 4 Y rd ca C4 2 LR g D I e A e A ] LIV o Bt BEEC (N Ui BN S - - -
X 1 - .
132 ) 1 :
1 )
g 1 i
] ] 1 - . . .
Nu. n i (BN LS (g8 tas [ER RN ¥¥ ) i TGty taa i T4 (. e jT . 15 L L) wg g bt [NX . S [PX RN U E A PR R ) [ VI 35 Dy W T RO P TS WU WO i
3 t
o} i i
ju ! '
143 ! [}
] 1
~f Vo Do
— Y2 A
[ el Lo e
s | [ITo e S | . .
[ | R t LR (RS I S b Fr= e [t - U U o 1 Loy [ACHEN £5N €D T Q3 (N (sl 03 Q2 Lt 32 2 00 o 00 Q2 N) 02 U3 G Q1 0 O3 o)
(=1 oS o2 SRS [ B SR Ot 1 D45t Cd Ot O o~ — ot I I L R ] [l ©a o~y e e e e e BT R R s
) - 1 G 1 - - - - ~ - - - - - - - - - - - -~ - - - - M - - - - - - - - - . - - . -~ - . . M
P o) 1= 1 ]
[d¥] - | B i ]
(SN " joud WL H
Ly TR <A o .
T\u .W..L (o) 1 o3 XI 1 - ] ] [Fe’) -t [V ~ 0o O~ - -— [N
- (844 i == o~ r~~ I~ fex) £Xx fhn) (== (&~ Jlﬂ o~ (=} Ly~
= g H = t P4 I O Sl Sw =X x4 e = Sl RS P4
= J i ‘
=X 1 P )
Lo SRS Ry > Y 1 £
£y ! { .
e t | L, . . N
ZE a3 \ 1) o ~F2 -r L T Y ] S~ IS ) LY A B T W ] s S a0 D -y [ n Y AR ) - et i S A N A e e R e I
a1 (9 <L { =a - EL- R RS | - -0 ~3 S8 - -0 - D e 0 D [ A N <Y NI e ) - - ~A =i e R N - N Y Y O ) 3T W
P € L. 1 JTIt . ~ - - . ~ - - " S - ~ - . - - - - - ~ ~ - ~ - - - - - -~ ~ . n - - . . - ~ . o
.mm Dw . [l <l (=B p [« < I s 2} oD Q= (3= 3~ aa- [« SN ¢+ o o LR ® o o~ o~ O~ (2ol ~ 2N Gl o 28 o N~ O« Lt Lo R S & e o] O O~ D~ O~ O 1 O O 2~ O~
%2 TS e t 2T [ ] [ O w-p £ S N g Cd £d 9 ™ o 4ot G O O [l o 04 Lo S B ol B S IS ] L 3 R I SE B S B SV IR SR NN
I8 % < i 1 —_— — eea e - S R P I — =t —_— et el e - — — e e e B s o guls St s e o
(e 3. 2 I [P

— =B B B el e e wd el od el g ,




—€4_

LYBER NG, R-&

§

n
LR B S

7

{

RAINFA

w

3
B
!
7
3
[x
b

.| t 9 ARy - Wy ~0 P 0 e B T ¢ ol e B o L SN o | | SR o BATRE - SR R, O~ < o~ — . .
G wo I~ 25 4 PR Rl — 3 N o9 o o 1D o mT o 07 5 3 D9 I~ G Y Nt - S &S S M mwEREBEez
r— m 1 (O ¢4 ) a P IR > T O I 2o T e ) e e al - = (= O~ ~a 4 <O~ D~ L B S L S TSP o 8 I VL T Vo) (S BV L > W I R A )
fo] 1 « = - e e N s ~ .. - - .- e .. a v a s . = P .« . - L - L.
Ll Al ] o5 QD o P S~ O~ U7 U e Py <> hard s O 1 - O~ % 1 O~ 2 Lo e s o B Uy I o o R S e ] a3 I~ o~ O O e e

~ ) wdd exp et eea LA TR S A~ s W A [S 2T NRY 41 (o) e Q~ I mma I~ o 179 bl I~ t= U7 Td W3s o~ Lo T Lo B [0 BV B S I Vo B ol
[PF] 1 [ [ ] — — Ou 25 Y - oy o~ Uy ~a b5 A o I o e
1 0% " a2 U [ &) —— - A = 0> [ BT -—
| had <4
t
1
i
Ly e [ T o v A R =l A S ¥ ] e R B B o) 02 o3 o =T s <> [ o BT s B o B o LI L R S B o R W S B U B ol | D B A " o~ 00 O -
= I~ 03 -~ - [ v e e ] s OX A =30 3 3 o~ > o4 G Pl B o7s I o N I o IR [ B M AL PR S b B 3 e P~ A s O~ e
=L m. t Lo SN s I VY Wi e < 4w 0 U7 = e (&Y (=51 CA == = D L S - D O B e e Y e O 13~ cd (= B R S I
[#23 ' . e e w “~ 4 = o~ . -~ e . - - - - . < P O . . S - e .l
] Lok BN T ol B O LA [oa ~dD e T =~ M2 e M [ 1] - Ou 154 ™~ ul o M~ - f~ o 10 | S Ul S N Y uw — P LY
L~ (&) ¢4 o0 o~ [ ua Loic) 0O — — "y .t — —
et . — — -~ -— o ey ~——
]
t
1
1
1 -
I N L) O~ -TU e [EZ N R - ) [T IS ] . < el L Ve B el 0O O M e P B B bl M SR I s =0 U Oy bt e Y ST
wul P IS SH 2 [roduuuarey L 2 v e 4 O TS o ~D I~ D < -D W e OD g O~ D (SO e BT B e o T IR s IR £ ] [ I Rt SN S B b 5 )
cloon g . . - ~ . « . - - - - - . ~ - . - ~ - - - « - - ° - . - . ~ -~ .~ = ~ . - ~ .~ - . .-
- o} 7 e =40 I o tes QD i O [ N P D o) [Vl (o] —t 4TS e - - O |~ O3 (A M — CY A 17 O T vy Y [V BT o B V) P <5 bd oy oo
b =~ | Eat Vi TN 24 ] [ ) S e 132 ua = —_— - o o4 0~ (o] 0 L s SO e S 7 P =T e -— ~a P I
~ 1 —_ (2] -3 [ I —_ c - o3 ~Q a1 (%3 —
|
i
1
]
|55 B
=
Z
? 1 .
oz o S ouY & ~Ir”\:|,d!|10 G—m.l-uﬂr\. M us U o o < | U I Vi e R TR S ) [T T i I S o B e A e I e 3 LY < O U o o S
Lad i ul o U 2 0D o Ul g2 U e = g D e O L T e a4 P = ¥ R U B~ B v ] e S0 o o A T
= Lo Do T o S L e L = A < A ) - i « L) <> L2 o O o = o DN L= e =R~ R o B S eI~ & L v I T
&a ' e T e . - T~ A . « - . . - - - T a . . - - [ T -~ - . - e e e
= . ! ~ \c. - ~
- o ]
— 2y
— Xt . -
o AL, [ e I (O L) bandii o4 BRI Ll [ Il S B o o <> S omt D S GCh M owmr Y O ) v WY SO e T | T La- g s o = S
o1 D0 v et [ R e L)~ - = ey — — (3 -t et oy b 4 o R S G S S — e —t e e a4
NN“ L)Ly LI Ly, [S B 5 Iy & } [SY Nk B &5 ) (&) oo [ S S I & T &6 LS T O R O 6. R 3% Y &6 | [ I S QY 25- R A RN UG T - BN 6. [ O | [ S5 RS o ) [S- I ¥ B IS B . B'de)
[ 55 ] .
t
[SX 2
= I |
PO |
srot
) i e~ - I~ F~ = = e [~ — oty -~ — — =t e . [ S Y ™= - —— e e - —
) IR N L R .~ a - - N « . - - . . [ - M
) 1 ~ oo v oy o2 S ol S e SIS ] [l oA €4 LY s uW) W2 Cd e U L W3 ar e WY LY L e LT Las B | B e LR B Vo B V]
v 1 U e WD ar & wp e T Cq U4 Ca . = (S Cd4 = w e a0l e e o o= P G- T R SR Cq 4oy [t B X R
c H
-t :
(YR S I
ay
x| . . .
.H‘.Nhlm“ LY L At LY YIRS G & P T ¥ I [CSIR S ¥ Iy ¥ N o ba - ad w <K < T <X L o <L oet <X e < C N WV 2 S I € T - o [SREN AP RN (S ERRCH < VE IS - o
B .
(3] "
[¥3) t
= =2
[l R I |
oy < __
- O
-t ] et et e . At A ud T L U3 - I~ > o O o G~ O~ O~ D~ &~ O [ Tor B Vo TR Y o T T o TN ¥ o B Ve T P T Vo) ) a7 U e e ]
€ L} D I B I ] C4 Cd 3 03 C3 O 4 0 o (] L2 S Yol 2] D T R ] C4 0N 03 O 0409 04 T 4 Cd 04 e
O i - - . - - - - - - ~ - - - - - - - -~ - - - - - - - - ~ - - - - .-, - -~ - N - - ~ ~ ~
i
N B | A
e 1)y
[ona B> NS | o> bowd 0
[TE -~ [ oy wa ~0 r~ o [~ad > = L)
= o ol o o~ ¢ o~ o~ o~ o~ — — ~—
== 1 o ez e > S 2l Sell 4 Pt 24
1
Wl
:
]
1
[¥5 I D ery =D a1 [ B B RN o I ] B BT~ BN o R ] -3 -3 [ A Y - B Lo IE - BV RS o IR ) L B e B B v R i~ I | BV AR Y . Y L RS - R R R )
= ~D o4y -ia - [ R R R ~A D w0 -A -0 Y ) s =8 Gh N o SD S O w0 O D 4D - D B a5, 8 -5 ~3 D >
A T h e e TRV O T T e Tt e T e T T T v h e W © v s v e w A I Y e T
£ o~ o o~ g o o O~ 0 o om0~ o~ o~ o~ oo~ O O~ O~ o~ O o~ O~ O~ Oh o~ O O~ O O D o U o O on D4 e o
po-CR ] Nt G4 O [ I A IS Y Al [y [ Ca O 0 [ BN o I SN ] Cg 04 4 Cd 1 9t & a0 g Cd 1 N Oy oo
1 et e e ST IR S S e ra e - - —t et et el ey ot ama = B T e Tt e T S et e iR o TR e
[ |

448,792

570

.|

hE]

Z

3.9

yadg

G

LAl

129,56



1 (Y3 ea &I L) ~1X r) - - 1WI P~ <o D O~ o -0 I e O 7 U e~ O3 o P
i 2 em > ) WS L S B BT S R 1~ ) e I~ = -~ D T2 A =t LS SO o] o - .\w ~ O~ - T.. H.M "N..L_
1 LAt O L =+ QO D e (g i o [RETIE S R RN L B S e el LI N} < ' W | S S S N O] IR Y & S R
1 L N T @ e e e . a4 e et e « N - . - . “ s W a W
I bued CRL R S T & LR 11 U~ 1) o R Lo AU B A I % L It B & ) RS 2 B I - “r Pt M S SRS N
] LSRN TN uy U2 ysy 19 O~ =3 [y -t 0 LY Y Y N (B P I § [T & ¥ A - D . uT
1 o L o -y Ton = [Zalel - iy [ I CN
: ) - — i~ i~ > — 1o
I
: "
¢ R A 2 B Y < T S Zr e - o 9 o 1 W\ (e P 25 47 e T Py O aem w2 e 1D P W3t O Ul v B e o e L | [ R = B (e T o ¥ ]
! LI Y B a BN 2 T T IS £ Lot B I o et CA D Cof e U2 - G w1 —a G C4 wa oLy «F a3 ~a Cof ot sl ST L o T b o T ] [ R I Vo RN ] ~— G e wa
“ [ I e I il -~ [ A Y JECH R fom et e my e o f™ e e M C2 R T2 Lo T ol B S T o & o LES N o TERC o o B AE IR <U oF ] AL = ;e €O ~T - b Ll
= . e e = s e s = s e e & . N e * 8 e . v a e a e a e e o~ . . ~ e o o .
[} N f 147 n un e ey ESRUNN ¥ § [V IS« I o) ~ uy 4 O (e ) wp LR O Tar TS S g (>} [T I TN S8 L I A o
| < 1 e ) -y oy bt I 1] 1 - 3¢ (i) D Rted = il -
“ — . 1 4 -y -y ot A (2 - -y -t ey - )
t
]
]
]
' I 1 HD ea O 4 2 0 Crom e Y e B s e ) YD 14 1D e e Dol Ve B R R fr B o) Rl S B 2 B B P I i o e A L B S U e O e
“ Rt = S o REEEE I A YD UMD e TP QD D e WDy <O ) g O~ LT S > « Y~ U SR = < I aor BT = B Vi I Vil BN U VB ] L B o L O - - Y
. e e e e « v e . ~ A s .= e 4 s e 0w A & e 0w s+ s « e e e e a w .. - v e e
1 [~ ST TR s - off P -t U —a e -t e UG D O~ < O~ O O - [ B =l T B L B o R o2 O &t - 0 s O s ] “r -0 YN T 0
N | U e (4] e £ e = e U2 03 I~ 04 . P 1Y2 O >~ P M Y e — 3 —_ Q3 — DU ] e
1 (= 4 (& . - L] — o L
1 .
I
1
1
[}
3
“ .
) 1 = N Vi B P ey L = ] [ e e A A [ R i e Ve IR B e i R 2 S UDesn S NS o R = T !
[Te) ] WD U o D et s — I < Ch Co WS = — S s D = D O v Vs B R ¥ o B et ) [ e I T R R e A I i e B Vo B U I U UD e
[} o D T L N T B AN T ea G e WD 0N - s O Lo e - IR ¥ B oF | -1 e D e O I D -t e D RS IR o Y
[Xe] i “- - e e o® . - . v o« > e s« = o - e o+ e e S T S - = a ~ ~ v A o~ e
]
1 ]
, H
' . . .
et I [ o B+ R P} L Y » SRl 2 % ¥ N w O~ D B Y TR G S DK M A A Qe T [Zr I T T o B L L T ted U R WD C4 O 1% %y
(547 1 £ LD vt emq el ey — e e T4 et ra meed ama et (o el e aeri wut e e e et wemy ews (0] Ll € = = ==t CY GO —e == [ 3 A ]
el “ [YS R VG S A o1 LS5 I 46 W O B A1 [0 % N o [y S Wy 95, Iy L. I [ 6. By 5 Y 5 Y A | [ 56 T S0 R 5 I 6 B AR TN A Ry %3 LS SC N SU AR B &) [ Iy S (ST TS ]
L3 ) . .
a2 1
Yoo ]
Ao ]
[yl 1
at 1
- " -~ — s ~ i o -~ . T~ M~ - — 1 aa — — e LAY
2 - - - - - - - - - - - - - - . - - - d - -~
JEV I 1 U2 o9 U o4 1D g [ N Vo A Py | Cd ey 16D O WT D LR T B N T B L) U3 st e LW e U ) [P I o A A S B A o B Ui ] Ul 04 9w e B e s A T}
~m “ L B L | DI B [T I S V- L7 T [ A R L DI I A L -0t . B SN I S
<
v -~ ]
=T 1
s w H
2 3 ! - -
s.ﬂ 5= “ <Lty L g X sy L . =X T L) ot <T 14y <L <O W < W = <% LR RN IR o S TS o Wyt gt <X g <k L W B W R o L N UEEES ¥ N U I
ey -
(/) v '
o f o t
o 127 1
[A) ’
] e 5
— t
[} L_u i -
w7y I .
(%4 ! L O M SR - L e R o Q- o (3 D~ O~ O~ LA R AT LN N D 02 O O T2 ) O) et ¥ e e et [ e B Y e B V] Ul U yI Y
= s ! [ SN I SN I QNI S IS XTI BN 2 A e vt e et vt e ey Y e A S oA 1 1A (2 o T 2 B BN LTI T U 1) €4 C4 Oy C3 09 G £4 O
g - ] - - - - - ~ . - - ~ - - - - . - - - - - - - - - - - - - - - - - - - - - ~ - - ~ - -~ .
oz [ ] ]
s o ]
(V-SR] 1 . .
[FE RN W 1 - - w7 ~ | S oz o =~
- 3 03 ! <> < < < o =3 = =
e ] 1 — - — — — — - —
o S i ns v = b4 Sufl 2l T ¥4
=T - ] >
o S ]
=X .3 0. )
(42 i . '
- 1 .
<L "U HLL [ L RN o B o ST Y RN o1 Rl 2 RV < TN IV L | L I o B RN v I o BN o L B < S RN o R [N > JET- RV BN v Y BN - R ) = e D W D e SO -3 D o D Q=3 ) 0 W
29 N <X 1 B = B R T O R - I L Y TR R B Y o A I~ I N2 ) D WD S B A Qe BV o Y R - BN ) ~3 D - ND G ~D O =D om0 Y R - Y
X CH LA 1 - . - - - - - ~ ~ - ~ - ~ - - - - ~ - ~ . -~ - - - ~ - - - ~ . - - - - - - - ~ - - - - -
[ ZatliE o TS+ 1 O~ o~ O~ O~ O~ O~ o O D~ D~ o O~ 2 0~ O D~ o o~ O~ O 2 o~ OO~ O O~ O O o o~ O O O O~ O~ o O~ O~ O~ O~ O~ O~ .t O )
52 (= e 1 C4 4 C4 4 4 O [k B o Bl B N LAt BN I QL B as I Ak B o | Oy 4 Oy O [aC BN B A8 B o S T o BN N 4 N o4 O4 4 4 o4 N g o4 [ 3 I ST I o AN
<< O <X 1 e et et ey o -t — A et P il g a4 et b oty — 1w e e et et [N i i G el i - e eyt - e - o
O~ 0. 2 A_

3 i




R E I b B B L 1Yo T [P e ) ~a eqe wad am o~

A or

1 ( - 3 - o} [ ) [Te B2l " o M = T e
v e A s e e -t P a0~ G = i e e < < P2 =0 g = 3 -0 D U2 - < 52 Moy a5 oo = 33
I o 4m — [me. B7Y e A I P e WD [N NS Y Ol O I~ - ~ od M~ -0 i [Ta B & TS S e [ 75 Y o N B [V B Vo R o G o> -
[t~ A | . . ~ - - N - - - a - . - - . ~ - - - - - -~ - - - - -~ - - ~ - - - . - - - - -
1 bem b= 1 [ e o e B Vo Bl = ~0 LB e [Ce IRt BN Y -1 -t I~ Cr ot I agd I~ wt o [ e T N T £ W3 4 12 Lond L I S > SN Y -3 03
1 — R TR =Y W a3 wn foa -~ =13 e Tr e M~ s AT = O~ 02 . -— [Se) ul O~ s L 2 R e O
[RTRY 1 P i — ] — [+ U e Wb =r N -2 O~ = I3 [22) 12 ~a D - (2 r~ 0~ 42 »
' t [ ] e [ - 17 R = o ~ o a4 o Lo ~— O~ r~
) H ~ - [aN] . : [al] .
| ! p
i ]
' i
ot e 1 R M SRS & SRR RS i N | L O~ b D~ e ™ = <13 e nJt g My ud - o~ L8 o U o W I~ = e 2 ta S D~ D O ity] [ S "I oN ]
L [ ! LG I T BT uR VRO T e T U A e - ~T ) = - T o~ = A [l B (S I B B W o) 3 O e R A A T ST i B s -~ o
PR o - | L R O v W3 P S ) L 2 % I e 5] ~3 U g =t D -t o » S Vi I S (22 » = BIRNEY r'— 3 C4 0 OF e fe'} 0O~ O~
[EPC T TR © h e e e . - .- v« T [ - L - PO s v e e . o~ A L
1 1 [ar I c I A [ 1) -~ =12 o - Rer (2} (o) ~“r o5 P == o - R I B » IS ] Cr~ 4
[ TS I S | [ o - . 07 wa Ll T2 o - (P2 (] [So NN o ~
i ~ 1 —_— el -~ oy Ll ol ] [all] <4
i '
| i
I ]
" t .
'
[ A (S Yo S = I S A B B e g fe T I 3~ e LTI o0 W - ar T I Ul o 2 o - 0 0 L I o B - e O
T 1 -~ B~ I e T U B e B BT oAy T R % 47 133 1~ [ VT b 4] ud D CN ~ 42 w2 ud [ ¥ T e Y B I I Y~ I g - O~
1. 05 Ut [ T T [N [ RS [ - = s “ a e e < s « .- T - . .
Voen oy [ Ve B N T B LR £ - T O e ea 79 a9 o o4 ~3 1 O L2 v T O~ o~ =F Q) < [« S e B Ll o = R S L) 753 oy o>
i e U} [ PR VR G o S VI T} O & e BT L B o I~ {4 = - LT D V=T S ol TS - =T Q2 LY C4 o~ O~ (Y )]
{ . Cd <2 3 I T | SRV [NV e 2 s .
1 1 e —
\ N
i J
! t
| [SE ]
) =
; =
= [
YW e CDOT D T T T g G el [P B U B UD et I W - <3 — <UD (O B Vo T S = P e o T T S O < Lok W )
b ol WD 42 WT e~ 0D I g Lo R s <= o WO < oo X U S = LY UT e [T Y e T i B Vo T V' R ud ud u3
© 3 | S S A = aeA et D TR R -tz TS (S R e ) L= B R >t B DD e T Lot e R s B B >~ < > >
w Lo v e T T - e e T T T T e Tl (SN “ e - A e e . ~ - . v s e e O T U
h 1 .
w 1 @
1 o s 1o
I rea 7 1t
N 1 ca 320 [ Or A TN 2 B PR A Py = O~ S K e L L o e by L Y L e 2 e o™ VY wr O 1D B 1 1 o4 g Oy
PowA Do CLD LA e wma —e 4 — e - — et e -t e - ey — —— — —t e —t et = e et L3 vt [ O R N [&] [SS R &%
“ pt 4 “ [ & I &5 4% ) L% By 3% [ S | o Lo o [ R - B & . § [U6 R 4% Wy &5 J [50 W &6y & ) [T 45 Iy &5 [y 25 R 3N } O W o2
! | [
} i
i [SY I
L o
1 -ed ot
f [E -]
“ =S | -— I~ T~ r~ [ I~ fo =~ P Ll S [ S I e P i~ - ~ I~ ~- —_— - ™~ Land
[ . . - ~ N - . = om « e = “- e P - - -~ - - ..
LR Y I £V [V I o N I R Tes T Ve I Vo) LS T e Y ~T W - ey e e Lo Y I "t X ey Ul wr = o K = =T L2 s U7 4 4 e w9
" (S Py ¢ =ty e DR - . o - = - - =P T e “ < =T ¢ AT e v =T °F = - wy =T - - T LI ot T A - . )
[} 4 .
L S < |
Uoom bl
“ BT R
i
n n‘luh: __ AU WS IR R S VY L. =g L. “r ., arn L. Ll Loy La Lo W [ NPy VR X XL, U, e X L L. uXn “C L. =L by W ag w. L= SV
1 T
1 (42 -
) '
1 [P - A
ooe oo
[ < R )
1 o <L | -
“Van , - s ) . 3 b M~ = r r = A RC I SR S N () — <
) 1 B I M SO o M L e U U A w7 ot ud o~ o~ [ o O ~ I~ > oA MEAN : OGN R4
LD e [ S5 B eE I ol B ol B aC B 30 ] o4 o 9 _— 1 e — \kN — e <> w ey — ey ey N O Od o O | S T RO ) Ll I o IS BN IS B ] r ”»y
“ [T ” - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - ~ -
[ I~ |
1 sem L3 N .
1L owa 9% ) - (95 s ~r 1©2 . -5 - o o~ fad —
[ T - - | — - - - -~ . — — -1 - o L)
t ol P - ——t — - ~— -y ~—y b ~—t —
“ = e 24 R S =4 v el e ¥4 el p%4
H .
] Y-S
t i
1 |
t ' .
{ [W W I LY « BEENV TRV O R s BEEE @ BN s IRV o BN ) YR = N, | LY A BN QRN TR Y o) -0 A 2 52 LN IV o JREN o/ SR« SN v ] = =D - L~ Y ¢ JEE < DY » JEEN R} - IR ]
“ =T [ RN TREEN S EVI SR R = oeay SO P T ) e -3 .y -~ .:nw -4 w3 D D R e R ] ~3 =D - Y TR R - B A -0 B Y )
—d | - L e e N ~ . . « s e « L e » a =~ © v ~ e v = . TS L L
' = 1 0 = O~ o~ A~ O o O (> [l S = S o o) o~ o~ O O~ o~ o~ 0D~ C~ O O~ o O~ O~ O~ O o~ hm.. o~ n.tT o~ .W: [y 2B & J 2 (AN o~ O
\ e Cd G99 O e Yt [N I I A (S T Al I | S Cof €4 o ol BN SUIer | Cq 4 o [N AR A A I ) P2y B A 3 Y ey O4 4 (] [ B
| ! TR R o o - A aea et et — e - Pl -t et ea =t —t i Rl B e iy — .
) [

19,88

Py
L

!




O e A =~ T B ol VT ol el 7 o B IS i - S B T [Er I T B B & TR s e T Y T o W o Y s Od O mT o« [ S O3 1 M e T =g
, [ Y L R i AR PR =~ T o P T L B A N e - C4 3 Cd = I~ 4 - ar X pD e v 2 O~ PP o = O~ OO T O e L E a2 ay
b nﬁn. W3 O~ T e D O D O3 -0 W O3 v MO 32 [ B NV o S TG T - XY - O~ I~ e N O W T O O O - T S [ P NP N B
[ ) . e e e = a I T e PSR PR e T T Y= IR e s
| ke b= | [~ s = w3 UG U O~ C4 D e O~ U2 CF s O < o~ ~r < Rl el I a4 [ T a e e R s D aed ~r 1Y W N2 NI T e T e
1 e R A T e Y - o o = R BRI 2N [~ o4 o o [V RS o R ] -5 o TR s - o v og3r Oe
t ol t wx % 02 O~ X u -r P (o] oo et Fal - T I~ 3 = T~ - o
! ' B et e 1 [/ b g3 ~3 o1 o - -~ o ows s -
¢ 3 o3 — 1 — — 1 Zhee o -
1 )
1 !
1 1
I ud =~ 1 P foe s R e o=e A2 O~ 1 ok U 2t I g, &2 s i B 2 I B B e Y [ e 4 2 SRR IS SRRV I | A ~r o~
Topem L B S ST R TR LT SRR o PR AR IR B v I L B O S A e IR G M T oY B O C LR N e 119 ) - ed) e SJD )n aIE (" A h
boemn om0 O 00 e b e 0 e T4 v e w23 € fea (32 I Sl A S SR I ) '~ 3 —a -t e TS N e B ) . ~— o
LI S H - -~ - - » . - ~ - - - - - - ~ . - - - - - - - - - - - - n - . - N . - ~ N
s St} Uy Ty 1D W I~ —a I~ e I-- 2 - e - - ey (3} O~ [ ) -0 -~ [ [Z R .1
[PV R [ R BN V] -q* “z < -y © < e -0 -~ ~t r TS ca =4
“ T -a i ea Oy " ~— — 1% -t - 1 - .- — a4
)
t ]
1 [
¢ +
1 I -
LT < S Y RN Vo RS RS o) Lo ST s SEEC U Ve B & A S S Vi B 'Y Ul O~ O fea Oy > o ot e Y [ IR 22 B g T ST Py S o | Lo T LR N e SRV R » v
“ 131 - [ T~ L B-= I 7] R RN L TERY TS S » < I o] o U wmr L T N Y R ] < S o~ 0 o 4 Od o~ [ IV ~ & Y SR P R
[y= 1 ] - n - N - - ~ . ° - - - - - - M - - - - - - - - - - = - - ~ - - - - - - - - - - - - ~ -
oo M W3 e W) (et e I fut B SN L S I Ve B i B = > I Voo | - - o =~ o e - I~ = g 02 pD D I e r= - 'S e @~ O~ )
' gzt (g} o4 O~ O~ — e C O~ -~ L' Al = 3 ud P a R B DR e I [RE T Y
“ ~— v (2] PaXy . ~— (] ) — ey o
t
! i
1 i '
1 '
1 Ld ¢
t ECI
boF
Ty .
| S - - e S W R - e Co S 2 S 1) U S S O MY e D DD o o D W o T T S T e T PSL e IR = L e S S T T T e RN
1o §US U U3 U U ea O MY U UD LD O S p e S U S 1D e U U MY e 2o U B LD UY g e s Wl W Q3 D o 0T en .
[ R W e TR Bt T B - B ) W NI TP T e— S 4 -t TG e D Cx > = T O P R R R =~ A P I s D ea
o IR M © e TV T YN, LT T e e « e e e . o TN L TV .
] ba .
>~
o~ (RN B VE B .
) Jove wa g - . X
] e [P R B L B RO T LI To B Lo B ¥ & B ot Y BT T o R T T D [ BRI 75 S S LD a3 P e Ca 09— O g e L 4 Mo GO oy ol My
(3] [+ W~ R T v BEPS I 4% Bt R R e | [ I S R 5 R A T I i X ] L] v ot et = e L3 LY = e £ G L) L) et e e L4 LY = [ R e e
s 1 - | LD L3 LD [ A% S I . Iy SIS § €3 I 2 L e [ RSP &) [ RO B 6 Wy &3 Ca e [ I 2. T & I -9
- t !
< ! Lo .
ey i !
- i Lt
b= ' s -
(4] 1 -
[E3] i <L
- " o= A P e r~ r-- ~ [T oo R -~ ~ r~ ~ ~ o~ I~ 1 - P~ =~ e > e I~ -
oy t . e A . - - N -« - . . - S . N - ™ PR T e
it [M I N "o B I - o s Ty B o [V Bl T W S P LR & o T T T ot UD W v WY e U = St o Wl W = YD T oar 4D W w3 Ty W3 e = o~ <oy f
_M “ v t P R R B R o R A~ R R R - AT e . P R - i R ~r = . . . T g
<T 52} ' , . X
[ -~ | R < -
"L T oy Lt
= w 1 iz ,
fate) ) 1 221 B
.r!.\x [ “ ot TS IR AV R N T [ WERNES o NI LS N P S L. <€ Ua UL ST o1 L U b <C <X Lo N VU, JI I TV - . i o [T I - S T € VR TR W T
Lry et = 1
fond) - 1 I
(3t < 1 [3 -
[y ) ] 1
. (] i L
- - L=
— LI~ O |
o ) ~ oy =X ¢
() ! 1 o= T
%34 [ [ R o R e B ) e T T s P e Pa PR e I R B I | B N S [V TN R RN Y Y. Y- SN Y cd O o S e T Y NG e
i [ = S-S N P A PR T B T 2 O ) [ 2 BRI S S SO SV SR L b 3 e O o o A At wd o en v o S I N P R I Y B e R S RS
(¥¥) - [N PR ] - - - - - - - . - - - - - ~ - - - DR Y - - - . - - ~ ~ - - ~ - ~ ~ - - - - - -~ - - - -
o oo i ‘ )
(] - [ B R <R
o 13 [ O
lad 15 g [ S =~ B T o4 e b ua - ~
t-e T2 LI [y 32 1 o4 (9] [ [ [ o=
L e ] o - s — iy — —
D e } =Xy ne Lol e 28 s Nl St
. = . 1 | .
= el 12 ) el ]
T ) Q- ! [l
L&) 1 4 .
=7 t 1 . N
<L g J ] d L D .l D ) D Y [ IRV RN RRY ZJEEY . JIRY - PV A SRS R ~O D - WO B -n R - e Y B SR~ B BV~ B N - I ] - -0 -0 D .y NG . D .n
o oon C 1 o e - v P RN TR ) w0 42 - 3 -0 -0 -8 D D D e - - D) - 3 D epy R BV SR - TR R s B I~ ] (VR T D A Y WG O D
B S v B U VR 1 -t - - . - “ “ . - - - - - - - - - - ~ ~ - - - - ~ -..n ~ Q:. .Qu Qn ..‘ Q“ n..“ 5- Qu -...N ~ va . Q:- > nvu " . "
| R -1 4 ) e S N oS R 5 o R ¢ A= DI A LR 6 o) o~ GO I = D e O O [ SN SR ol » DR = SES N3 [ ST = SO A S ¢ o "~ ~ . o~ O~ o~ o~ O
ZLOLD eem ) por 1 LU I A I ot B I N ) »mr. () U Y e K4 Ty C4 g O O N e O 0 O 0y Cd Cd B g O [N I ot BN I o I B A e 2 ] Il B Al B AN £ Cn) O £y 9 59 .
< Q7 <L ! I =M A ww et e e e B R T b g Ry S e et e - h e e ey v ad e - e ot e A an vt men R
0. Do 2 ! [ = - . .

- 3 B D w5 m ) B BB B ..B B




68

PANTAEANGAN BRTERGHED SOIL EROSION RATES ESTIMATION -

PROPOSED LAMD USE

RAINFALL PDLYGGN RO, R-b {Continued)

£
§ VALUE

SBIL COVER

E RATE
{1/Ha.)

- 129,66

SGiL POLYBOX
ROVALUE ¥ NUMEER ¥ VALUE 5NN
129.66  ¥1: 19 F
129,88 A8 F
129,54 A5 F
129,66 K129 29 F
129,44 .2 F
129,85 2 F
129,84 23 A
129,85 29 R
(9.6 K130 .27 F
129,84 27 F
129,66 27 F
(29,56 27 F
179,66 KI3L .30 F
129,64 .30 F
129.84 30 F
129,85 /30 F
129,86 .30 F
(29.66 K132 .29 F
129,88 .25 F
123,85 /25 F
129,46 25 F
129,48 .25 F
129,86 .25 A
129,56 .25 F
129,86 WISX .22 A
129,66 )22 F
129,48 22 Y
129,45 .22 F oo
129,86 .. W22 F-.
1208 .22 A
S 129.6% 22 F
129,46 > F
179,48 L2 A
129.66 0 WI34 . .22
12968 22
129.86 22
129.66 22
129,68 K135 L2 F
- 129,86 22 F
129,45 .22 F
22 F

Tk

s
. s =

R B N A

f St w

2o b
LW e 2u
-

Lo

> Tmm o

- SR T P

e

e fre ke e
Lo LN e S pe e

- = = <

e N A N S |

~
~af

. B

LG = I A |
-
- .

-~ =5

-

.
I A I
~
MR N Ry

.9
44,7
44,7

44,7
AT

44,7

02 M ¢y

£ C?
e

CHUMEER © VAL
gz L%
b L0580

CiE L0
g2 450
€8 .950

0T 180

ciL0le

o3 L1580

L3 150
L L0
{13 150
£i7 380

cl 047

L3 150
Loy o0l
Li3 L4150

Llé 159

£t 007

£z 050

L3 .15

1,001

15 .150

3,000

o150

ci .07

Cef T L007
g2 .G30

g2 .05

Li  .150
L& L050
' LI (1
£13 . 150
€13 010
Ly L0508
cé 059

3 L150

$ 0,00

£2  .0%9

€8 .080 -
oif 901

[
~ Lat TR

[ !
[PYIE X RNy 7]

ko
[ B e §
e ) D D e
. e -
]

o
LN e e
B N o
- - -
- >
RS B |

Cre e
-3 e

74.04.

172,37
57.89
30.87
21,58

[l

o

- 0w

SIN - ]
3= RO - LN

[n)

)
A

-
o

o e
AL B
N~ €N

15,2

L Zeliind

139,30 .

4,48
35,73
.77
2.8
1,95

76,59

.77

P S

P .
LD ]

" 189,18
(45,43

10,27

. i87.812

<

19,143

72,442

AT

3,445

S ]

B.9%

R

83,734

{91,288

BT

s

«
e~ FD I W
T ¢ o)

—
~0

~3

Cal P L Tl

— .
2 g

-~ g

$3,754
102,008
1.27

191,251

A Bl U Y

89,031
£739.938
52733,295
18,580
7.219

2593.481
313,214
12H2.974
204,357

&6 Bl
44951,224
103, 656
805:.,238
3428.303.

TR

79,274
33524,777
33,308
7517,857
3,770
3810.015

1,519
1243,327
3.337
3553. 061
1843, 625
15,043
2,499
15648, 714

5! 675

23,275
14904.4%4
§283.257
5.430

12060, 948
14855, 151

13,095
35922,729



i r

b ken’ P em et e R e b en

[N % B o B | I:g L0 B O B S TG R )

129,58

PAHT BANGAN &A

REPOSED LAKD
f’hihl ALl POLYB

u

R VALUE ¥

~a
~a -0
- - .
G~ e

-0 0O -0 -0 ~) D O ()
LEeEeIE
(TRl o S < - S A < SR A
o~ O (2= O U~ O~ Cr- U O~ O Fp-

129,56
129,08
£29, 88
129,58
129,56
129,56
129,48
129,66
129,88

129.85
129,84
129,36
429,48
129,548

129.54
129,64
129,56

129,66

125,64
129,44

129,85
429,667
129,46
129,44

129,45
129,56
129,86
129,56

S 129,65

129,84
129,66
129,56
129,68
129.66

K37

K138

Ki39

Kigo

K14l

.o
49

Tan

7 B o PO A
U EN I U SV

[4
1S I

) o kg
LI O B 3

¥

[EYS

~—
}

oL

49
)
19

<

43
A5
.13

. . -
[ I T
L= ol Vol A ¥ A O ~ 1

-

44

et

44

~r

MM e N m

T X 3

e E B v B> — R o |

L

T X T oYh T T

Tl "N M Tr1ony

~r

-

el B |

I T 2 B~ e & Wl > o |

X I

SLOPE. SHIL COVER
BER G VALUS  NUMEER T VALUE
34,7 S 11)
5 £z 0%
84,7 L7 .09
.5 £3 L150
34,7 £3 . 450
.5 g5 050
14,7 £y L0850

- 44,7 L8 .080
3.7 23,130
.5 S L0l
.5 SIS L6t0
8,7 o L007
S T2 050
44,7 £2 050
.5 86 050
44,7 o5 L6850
5.7 L3 150
5 Cid 010
W5 020,200
43,7 {20,200
34,7 T .007
5 £6 050
LY L6 . .050
44,7 LI L 150
.5 oi4 . L010
44,7 gi7 L300
44,7 R
44,7 £5 050
44,7 oIt .00
38,7 T3 .50
.5 £is  .0l0
44,7 L7 L300
44,7 o 007
44,7 oIy o0
.7 L3 150
4,7 Ll 150
A7 o007
34,7 £33 L150
14,7 oIt 00t
44.7 LI L1500
44,7 Cis .15
44,7 of 007
1.7 . 03 150

44,7 git L 001

44,7 B3 150
i4,7 ib

- 150

3y
£~
~

- 0 B~
~Q o~ vl A o1 oh

D e 3 €O L =] e O NG

<o

~1oen W be RO oo

G

L]
I O
(7= I N B

-0
~~1
o
~0 B2

o -
[0 Bl S |
- ~ - -
(<3}

ta

Ao o B~ 2
N O

-3 1 By n by

= 4 o oca

-
O -
[Z200 & ]

-~
3 G- O
- )

Py
pet S B ST I S
I <> N

236,28

57

93.58
27,94
.98

135.89%
186,50
304.37

81,00

49,22

Bl.47
.91
320,92
25,8

9,05

e 3

>

hell Bnd
S

" cr-

— k3 e
- Fa
—d D em

b
Q

Ll R I AL
-0

L7 B

Cr-

.
» R R o

~3
(S SC ]
N

. <
b e g €D -

B I O S N |
[A2 I

(22}

i
‘

-
P——
—
<« L Ay

wn
(2}
.
cr

e S
=3

e

Ce- TN
. n o
- . W
o LD Oy

—

(2]
L]

143
2,453
220,249

3,451
.19
45,388

139,053

{04
278,198

[
'Y

i
<
-
[« R 4 I 4 3
o coaf

A P e taoe

(2]
o<

-

e
P ]
o~

-
Jae 0
L

Lo

@

a3
ko
()
-

—-—a;

520
217

192,588

162,548

10,339

226,435

1507
728,034

225,035

oy

3556, 145

7179.953
7,73
3076.73%
10117.987
11274, 843
SUB S

(354

>~
-

o4

4

-3
M P e va)
o A Ju €D g IO

[
[N - SR [V
72 e

[ 2%
—_
~

- O
S el ¥ I =T

- 00 L1 -
-
Lol S I 25 IS PR e R - =

ra
Ao

~
" Al
()

412,847
L840
11324,533
2639, 570
436

272,835 -

1342, 043
$390.277 -
45,098
3400, 625
089
143,502

774,878
117,48¢
2371.555

176%,082

1645.873
47019,5%3
541,590
20421,508
12409213

859,375
7890925

734,979
5045.292

2047,889



=

- — ¢ ¢

ég____

- 129,66 0 K147 .29

PAHTAZANGAN HATERSHED SRIL ERGSIGN RATEG ESTINATION
PREGPGSED LAND USE '
RAINFALL POLYEDH H3. R-b (Lontisuec)

_ SOIL PELYSON SLOPE ROIL DOVER
R VALUE ¥ MUMBER X VALUE § HustR ¢ NUMBER €
179,66 K{43 .30 F B o B
129,48 L3¢ F SHL L6
126,66 K44 2% F oL 07
129.44 25 A L3 050
129,44 Vi3 H 2,050
129,86 .24 £ £ L%
179,64 .24 F L& - 050
129,56 25 F. £t 004
129,48 W24 F £I3 - .15
129,44 ,25 A Cl4  L080
129, 8¢ .24 £ Ci7 L3
129,68 K4S L2 F g L 007
§79. 44 | i €3 .150
129,86 21 F I LIAG
125,84 a1 F €8 .08
129,44 21 F LIyt .00t
179,64 21 F £13 .150
129,54 il 3 C1s .00

re

¥idd 2%

:0
Cre e
o~
“11 "

J

eoen
FJ

. ~Q
N

ot .00

i 007
g6,  .0%0
3 . 001
€3 A5
Ci7 L300

“
-
[\ ]
-0

b2 e & B & B 4 BN YS |

129,66 . .29

£y 007
3180
£3 .50
.00
I3 .150
o1F L300

“d

129.66 K148
129, 5

129,44

129,44

129,48

129,65 -

-
e X 5

ha s )

-

- - -
[AS T N B R W [ N R 6 §
[2Y Y I Y A S Y

vt "m

129, K149 .53 A L3 L1530 13,84 2,237
129,66 23 F 03 .13 195,47 199,935
129,56 3 F CiL 00! 635,54 1,333
125,48 .23 F C43 130 J284,724 {39,555
129,46 223 & 015 L0t $0a, 24 L1148
129,44 23 F Ci7 340 83,87 309,710
125, 54 .23 5. o, 200 15,23 Z.,3§7
129,84 Erse. 32 F £y 097 83,54 12,983 1{25.584
129,48 ©32 £ £3 150 154,80 273,158 37445,348
129,46 32 F pir o Lo0t 971,14 L5 1ETN3
125,88 ,32 F A S 1 175,05 278,188 3473822
T0TAL= 377.82 20083694143
" AYERARE= 35,23

o007

16,99 (2.171 19T.8%4
785,89 1,739 138843
58,64 10,548 343,717
15,97 L83 2, 14
245,95 T5HE 20314
39,17 75,036 2833.83t
125,94 7EAF 3N
140 07 {547
2373 T 43T
7 g 128
13,62 73 ATLAT?
39,04 8,526
23,97 2,043
34,30 182,548
89,49 37,368
4,32 (217
4,36 (B34
23,88 38
§3.77 10,340 472,889
759,48 LEGT 1459,357
89,69 L7839,
.37 BLET LIS
945,23 1,681 (420,88
5,30 IS S2M81,003
BE 19 504,335 43459.9%5
16,53 9,334 98725
L4 2,77 255w
150,007 199,933 39J95.7%0
72.5¢ 1,333 24,725
196,38 199,953 39255199
§0,38  399.910  24144,38%




