ANNUAL FELLING & REGENERATION PROPOSAL
FOR THE YEAR 2022-23

Forest Development Corporation of Maharashtra Limited, Nagpur
(Government of Maharashtra Enterprise)
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FOREST DEVELOPMENT CORPORATION OF MAHARASHTRA LIMITED
(Govt. of Maharashtra Enterprise)
CIN : U45200MH1974SGC017206

FDCM Bhavan, 359/B, Hingna Road, Ambazari, Nagpur - 440 036

Web site : www.fdem.nic.in E- mail : md@fdem.nic.in, mdfdemitd@gmail.com
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Desk-PLN/F&R Proposal/2022-23/C.R.09/1505 Dated-25.07.2022

To,

The Deputy Director General,

Integrated Regional Office (West Central Zone)
Ministry of Environment and Forest and Climate Change
New Secretariat Building,

Civil Lines, Nagpur-440001.

Sub-Proposal for Felling/Regeneration Activities to be undertaken
during the year 2022-23,

The proposal for felling and regeneration in respect of forest areas
managed by the Forest Development Corporation of Maharashtra Ltd.
(FDCM), is hereby submitted for the approval to the Regional Office of the
MoEFCC.

2.00 Timely execution of the forestry operations is key to the effective
management of forests. The ultimate objective of Coupe-working is aimed at
regeneration of forests and to ensure that. felling is commensurate to
regeneration. These aims can be achieved if and only if the full working season
is available for execution, i.e. the annual operations are commenced
immediately after the monsoon. At the outset, the FDCM is grateful to the
Central Government for according timely permission for carrying out
operations during the year 2021-22. It is because of this single factor, all
silvicultural operations prescribed for the year 2021-22 could be completed on
time, material harvested could be taken out from forests and brought to jungle
depots before the fire season and eventually transported to sale-depots well
before the onset of monsoon this year. As a natural consequence, the annual

felling and regeneration proposal for the year 2022-23 is also being submitted
herewith well in time.

3.00 The FDCM has been managing forest areas leased out to it from time to
time by the Maharashtra Forest Department. At present, forest areas with the
FDCM is divided into three regions, namely Nﬁgpur, Nashik and Chandrapur,
spreading over fourteen Forest Project Divisions. The Management Plans of
all above 14 Forest Project Divisions have been duly approved by the Regional
office of MoEFCC. Out of the above, Management Plans in respect of eleven
Divisions have been approved till the year 2025-26, two ar€ in foree till 2023-
24 and remaining one has validity up to the year 2026-27.




4.00 The working-circles into which the said forest areas are classified under
above said Management Plans are as follows-

Teak Plantation Rebiosement Working Circle

Improvement Working Circle '

Afforestation Working Circle

Planting Stock Improvement Working Circle

Selection cum Improvement Working Circle (Nashik Region only)

e

5.00 It is worth mentioning that the objectives of various Working Circles
under the Management Plans are specific and precise in nature. Each Working
Circle lays down prescriptions for tackling forest areas falling under it and crop
therein to meet the specific objectives. Working Circles are divided into annual
Coupes, having appropriate area, which is required to be tackled, based on
management plans prescriptions. The annual yield is therefore regulated based
on the area of annual coupes, which are demarcated in advance. General
characteristics of vegetation, special objectives management and management
prescriptions of various working circles are summarized as under —

6.00 TEAK PLANTATION AND REBOISEMENT WORKING CIRCLE

6.01 GENERAL CHARACTERISTICS OF VEGETATION- The forests are mixed
in nature and-contain trees of all age-classes. The crop consists mainly of
miscellaneous species with wvarying proportions of teak. In some
compartments, pure Teak trees are also present, but they are confined to the
well-drained and area consisting of good loamy soil. The major miscellaneous
species are Saja (Terminalia tomentosa), Bija (Pterocarpus marsupium), Kalam
(Mytragyna perviflor), Haldu (Adina cordifolia), Tiwas (Ougennia
oogeinensis), Dhaoda (Anogeissus latifolia), Garadi (Cleistanthus collinus),
Mowai (Lannea coromandelica), Rohan (Soymida febrifuga), Bihrra
(Chloroxylon swietenia), Surya, Lendia (Lagerstroemia parviflora), Chichwa
(Albizzia odoratissima), Parad etc. In the fruit bearing speices Tendu
(Diospyros melanoxylon), Moha (Madhuca indica), Char (Buchanania lanzan),
Aonla (Emblica officinalis), Bel (Aegle marmelos), Harra (Terminalia chebula)
and Beheda (Terminalia bellerica) are the main species in the under-storey.

6.02 The failed Teak plantation areas are covered with advance growth of Saja
(Terminalia tomentos), Birra (Chloroxylon swietenia), Rohan (Soymida
febrifuga), Garari (Cleistanthus collinus) and other inferior miscellaneous
species.

6.03 SPECIAL OBJECTIVES OF MANAGEMENT:

1. To enhance the productivity of the forest by supplemental
artificial regeneration of genetically superior stock.

2. To create a normal age-gradation classes. _

3. To obtain sustained supply of medium to large size timber and
poles.

4, To utilize the land for optimum economic productivity and
sustained vield. '

5. To generate employment in Rural and Tribal areas.
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6.04 Criterion for Felling: The Critical Crop Girth (CCG)—The
silvicultural system on which the aforesaid working circlé is based is the
Conversion to Uniform System with Supplemental Artificial Regeneration
of Genetically Superior Stock, duly approved by the MoEF vide their letter
No. 9-10/2001(RoHQ) Dtd. 20.12.2001 and No. 6-5/2000 (RoHQ) Dtd.
02.08.2001. Copies are collectively enclosed as Annexure-1 for the ready
reference. In this silvicultural system, a sustainability yardstick, succinctly
expressed as the Critical Crop Girth, is used to determine the availability of a
forest patch of definite area, for its harvest. Annual Coupes are therefore
harvested section-by-section (grids admeasuring 100 m x 100 m), if and only if
the average crop-girth of a given section is found to be greater than the Critical
Crop Girth, corresponding to the site-quality and crop-campﬂsit'ién to which
that particular section belongs to. The Critical Crop Girth is unique for
different site-qualities and crop-composition. In other words, if a crop having
crop girth less than the CCG, is harvested, the productivity of the site shall go
down in proportion to the difference. Critical Crop Girths for different site-
qualities and crop-composition have been prescribed in Management Plans.

6.05 Management practice-- It may be appreciated that among all working-
circles, it is primarily the Teak Plantation and Rebiosement Working Circle,
which is associated with the planned felling of trees based on pre-determined
objective criterion. The entire area is divided into grids of 1 ha. (100m x 100m)
and 100% enumeration is carried out. Based on the enumeration, the basal area
is calculated. The average crop-girth, based on the basal area in each such grid
is calculated and felling is carried out only in those grids wherein the average
crop girth so calculated is more than the Critical Crop Girth which has been
prescribed site-quality wise in the Management Plans. The trees are
accordingly marked for felling only in such grids. Trees are not marked for
felling in those grids where average crop girth is lesser than the Critical Crop
Girth. The site quality wise Critical Crop Girth for different site-qualities and
crop-compositions (extent of non-teak species in the crop) is prescribed in
Management Plans is tabulated as follows---

Table
Sr. | Average height of | Corresponding All Proportion of Teak | Critical Crop
No. | Dominant mature India Teak Site Bija, Ain, Haldu and Girth
Trees in Crop. Quality Kalamb in the Crop
1 2 3 ' 4 5
1 upto 21 m Up to III More than 40% 70 cm
2 upto 21 m Up to III 20% to 40% 60 cm
3 upto 21 m Up to III | Below 20% 50 cm
4 21to 27 m I/, 1T More than 40% 85 cm
3 21027 m IV, 1T 20% to 40% - : 75 ¢m
6 21t027m /1, 11 Below 20% ' 65 cm
7 Above 27 m L, T More than 40% 110cm |
1. 8 Above 27 m I, I 20% to 40% 95 cm
| 9 Above 27 m /L, 1 Below 20% 80 em
3




6.06 Marking Preseriptions-—- Following regulatory principles are followed---

1. All young to middle-aged fruit bearing trees up to 20 trees / ha. are retained.

Young to middle-aged trees of semal, kheir, rosewood and other superior

miscellaneous species upto 20 trees / ha uniformly spread over the area are retained.

No felling is done on either side of nallas/streams, river-banks'upt::i 20 m. distance.

The sectien size at a place is kept below 20 ha.

S-meter width strip of natural forest is retained on all sides of sections.

Genetically superior planting stock is used.

In case, adequate numbers of fruit trees are nat available equivalent numbers of

miscellaneous trees are retained. All kullu (Sterculia urens), mahua (Madhuca

indica), chinch (Emblica officinalis) and mango (Mangifera indica) trees,

irrespective of their age are reserved and not marked for felling.

8. No felling is carried out in areas having teak site quality IV, water logged areas, and
areas having slope more than 25 degrees.
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7.00 IMPROVEMENT WORKING CIRCLE

7.01 GENERAL CHARACTERISTICS OF VEGETATION- Areas allocated to this
Working Circle are mainly linear strips surrounding teak plantation having
density between 0.4 to 0.6, with all India Teak Site Quality varying from III to
IV-b and partly under stocked. Most of the areas consist of miscellaneous
crop. Predominant species are Bija (Pterocarpus marsupium), Ain (Terminalia
tomentosa), Haldu (Adina cordifolia), Dhawada (Anogeissus latifolia), Salai
(Boswellia serrata), Mowai (Lannea coromandelica), Shisham (Dalbergia
latifolia), Khair (Acacia catechu), Anjan (Hardwickia binnata), Garadi
(Cleistanthus collinus), Bherra (Chloroxylon swietenia), Lendia (Lagerstromia
perviflora) etc. along with sparse teak.

7.02 Crop is near to maturity and the regeneration of principal
species is adequate but is suppressed due to mature top tree canopy. The
forests allotted to this Working Circle are in a degraded stage and require
Improvement. i

7.03 SPECIAL OBJECTIVES OF MANAGEMENT:

1. To improve the quality and productivity of the existing crops by
improvement felling, tending operations in favour of valuable
species and supplementary plantation, all these measures are
aimed at nursing back these forests to normalcy.

2. To remove dead, malformed and diseased trees with a view to
facilitate regeneration.

3. To meet the bonafide needs of the local people by carrying out the
hygienic tending and thinning operations, expected to provide
small timber, poles and firewood.

4. To conserve the biological diversity of the area.

7.04 Management prescriptions—This Working Circle prescribes removal of
matured trees above the harvestable girth to create opening in the tree canopy,
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thereby, facilitating tree-growth in the lower girth classes of teak and other
valuable light-demander (shade-intolerant) species.

7.05 Areas containing dense pole crops are thinned during the working. The
areas poor in natural regeneration are artificially regenerated by appropriate
species as per the requirement of site.

7.06 Considering the general characteristics of crop, basic objective of
management and the prescriptions mentioned above, no rotation has been fixed
as the basic idea is to improve the growing stock by tending of recruitment,
thinning in pole crop removal of dead and diseased trees.

7.07 Harvestable Girth—This working circle aims at improvement of the
crop, and therefore, harvesting is not visualized. Nevertheless, for the purpose
of managing a few dense patches of over-matured trees, the harvestable girth
adopted for the SCI working circle areas has been applied for this working
circle. Harvestable girths for Teak and its associates as well as for other species
for different site qualities have been prescribed in respective Management
Plans, having this Working Circle.

7.08 Silviculturally Awvailable Trees--—-A tree is said to be silviculturally
avallable if its removal---

1) does not create a permanent gap in the canopy,
ii) tends to improve the remaining crop in terms of volume production, or

iii) helps the growth of young trees down to the saplings stage of any of the valuable
species. ,

7,09 It may therefore be appreciated that the felling is basically aimed «t
for the purpose of improvement of the crop and not for the yield.

8.00 AFFORESTATION WORKING CIRCLE

8.01 GENERAL CHARACTERISTICS OF VEGETATION-This Working Circle
generally comprises of degraded open forest areas interspersed with forest
blanks or brushwood. The blank areas have dominance of shrubby growth and

inferior grasses. The allotted areas in general are highly degraded, under
stocked and open with canopy density less than 0.4,

8.02 The crop consists mainly of scattered trees or patches of open forests.
The principal species is Teak (Tectona grandis), Saja (Terminalia tomentosa)
and its common . associates are Dhaoda (Anogeissus latifolia), Bhirra
(Chloroxylon swietenia), Rohan (Soymida febrifuga), Tendu (Dispyros
melanoxylon), Lendia SLagerstroemia parviflora), Salai (Boswellia serrata),
Mowai (Lannea coromandelica), Char (Buchnania lanzan) and Palas (Butea
monosperma) etc., The dominant teak-site quality is IV. The canopy-density of
the vegetation varies from blank to 0.4. The crop is generally young with
occasional middle aged or mature trees. Natural regeneration of common

species is very less due to compactness of soil because of unregulated grazing
and fire and hence their establishment is poor.




8.03 SPECIAL OBJECTIVES OF MANAGEMENT

L. Torestore the vegetative cover of the degraded and open areas.

2. To increase their productivity by site protection and tending of
natural regeneration and rootstock, supplementing it with
plantations of desired species, wherever, necessary.

3. To check the loss of top soil by adopting suitable soil and
moisture conservation measures and to increase the water
absorption capacity of the soil.

4. To improve the habitat of wild animal and birds.

8.04 It may therefore be seen that in this Wﬂrkmg Circle only wind-
fallen dead and extremely malformed trees are removed, without
any consideration for the yield as such.

9.00. PLANTING STOCK IMPROVEMENT WORKING CIRCLE—
This Working Circle includes Seed Stands, Seed Production Areas and Seed
Orchards mainly of Teak.

9.01 Seed Stand (SS)—The seed stand is a crop raised of vigorously

growing, middle aged trees of good quality. It is the-crop from seed
- origin and not from coppice origin.

9.02 Seed Production Areas (SPA)—Seed Stands are gradually
converted into SPA by removing inferior trees and regaining best
superior trees.

9.03 Seed Orchards—Seed orchard is a stand of trees of selected clones
or progenies, which are isolated or managed to avoid or reduce
pollination from outside sources, managed to produce frequent
abundant and easily harvested crop of seed.

9.04: GENERAL CHARACTERISTICS OF VEGETATION

The selection of seed area has been done as per the technical

guidance of the experts. The Seed Stand and Seed Production Areas
are selected from phenotypically superior old' plantations/natural

- forest in order to collect the superior quality seeds. Orchards are the
clonal progenies of plus trees. Seeds obtained from orchard are
supposed to be genetically superior as compared to Seed Stand and
Seed Production Areas. The crop in this Working Circle is
predominantly of Teak (Tectona grandis) with Sisoo (Dalbergia
latifolia) and Shivan (Gmelina arborea).

9.05 SPECIAL OBJECTIVES OF MANAGEMENT:

The primary object of management of this area is to supply
quality seeds for the plantation activities in the forestry sector to
enhance the productivity of forest. The main objective of teak
improvement programme is to produce seed for superior timber

3 r



quality, fast growth & higher disease resistance by selection and
breeding technology.

10.00 SELECTION CUM IMPROVEMENT WORKING CIRCLE
(Only Nashik Region).

10.01 GENERAL CHARACTERISTICS OF VEGETATION-- The
forest mostly belongs to the type "Moist Teak- Bearing Forest" and
this area comprise mostly mixed forest. The density of this forest is
between 0.4-0.6 bearing miscellaneous species and sparsely Teak in
patches. The crop is conspicuously deficient in the higher girth
classes, on account of heavy grazing and the repeated fires. Natural
regeneration particularly, of valuable species is also sparse.

10.02 SPECIAL OBJECTIVES OF MANAGEMENT:

l. To maintain and improve the soil cover so as to prevent
accelerated soil erosion on steep hill slopes and thus to preserve
and improve the site quality.

2. To obtain big size timber of Teak and other valuable species.

3. To increase the proportion of valuable species by proper treatment
and by planting in the gaps.

4. To maintain the biodiversity.

11.00 GENERAL
11.01 Taking into consideration the general character of the vegetation, special
objectives and management prescriptions under different working circles, it is
primarily the Teak Plantation and Rebiosement Working Circle where
predetermined felling based on objective criterion is envisaged and therefore it
is primarily this working circle, which technically falls in the purview of
 annual felling permission. Going by the prescriptions of the working plans for
rest of the working circles, it is evident that fellings if any, are basically meant
for hygiene of the crop by removal of unwanted vegetation/growth, causing
undue hindrance to the natural regeneration and vigorous growth of the
principal species.

~ 11.02 The Yield-Estimation is relied upon the local Volume Tables for the

Teak, which specifies the site-quality wise and girth-class wise apportionment
of yield of standing trees in terms of stem-timber (u.b.) and small wood (0.b.)
based on quarter-girth measurements. While according the approval for the
year 2021-22, the IRO advised that the FDCM should carry out exercise for
preparation of the latest local volume tables of all major species to be felled in
all regions to get realistic estimation of the yield. As a first step in that
direction, the FDCM has come up with the revised and updated edition of the

 Yield and Stand Tables for the Teak, which has already been published. The

FDCM will take further necessary steps for compilation of local Volume
Tables for other major species also.




11.03 Thus, depending on the composition of crop, i.e. the extent of non-teak
species present in different proportion in different localities, other local
composite fagtors and form of individual trees ‘themselves (malformed,
crooked, dead, deceased, dying etc.), the actual yield has been found to be
varying to some extent from that of the anticipated yield, if considered strictly
on the basis of its classification, namely stem-timber and small-wood. However
as stated abqve, since the yield is purely area-regulated (areas of the annual
coupe), the minor aberration on that count is automatically taken care of.

11.04 So far as the deviation of actual yield from the estimated one is
concerned, it is worth mentioning th&}]ﬁ: yield estimation of standing trees in
terms of stem-timber and small wood is solely based on silvicultural criteria.
However, the felled and extracted material is stacked in sale-depots purely on
basis of utilization criteria i.e. market considerations. The figures of actual
yield are based on material measured in the depots. Under such considerations,
the estimated stem-timber based on silvicultural considerations may not be
the timber based on market considerations after harvestiig. As a result,
based on utilization criteria, it needs to be classified under the category of
‘firewood’ (small timber). This phenomenon is distinctly observed where the
crop is predominantly composed of non-teak species. On the other hand, where
the crop predominantly comprises teak and its associates, the major component
of actual yield is found to be timber and the small wood component of the
actual yield is significantly lower than what was anticipated from the standing
trees. :

For example, from the market point of view, certain species viz. garari,
lendia, dhaman, ghogar, hivar, dhoban, waranga, apta, palas etc. inherently
belong to firewood category, irrespective of the girth-class they belong to. As a
consequence, the entire volume is considered as small-wood, irrespéective of
girth-class. On the other hand, material harvested from predominantly timber
species like teak and its associates may happen to be small-wood on
silvicultural considerations, however from market point of view, they are
classified as timber and not firewood.

11.05 It may therefore be seen that although the actual yield in terms of volume
of stem-timber and small-wood may vary from the cubical contents under these
categories, if considered individually, however the total volume content in both
categories taken together, is by and large within the limits of the total

anticipated yield} @

+11.06 The yield figures with respect to small wood have been mentioned in
cubic meter instead of in number of beats, as all records in that respect are
maintained in terms of cubic meter. A separate sheet showing the yield of small
wood in terms of number of beats is also enclosed for ready reference.




11.07 As an abundant precaution and to ensure closer monitoring on harvesting
operations, a system has been brought in place, whereby all Divisions are
required to submit weekly report of felling operations. Such weekly reports
were regulaﬂy scrutinized and analyzed at regional level as well as at the level
of the Managing Director.

12.00 All requisite formats for seeking approval for the year 2022-23 are duly
enclosed. It is therefore requested to place the proposal for the consideration of
the Regional Empowered Committee for its approval.

Encl:-As above.

0.C. approved by Managing Director

Your’s sincerely

A
(Sanjeev|Gaur)

Chief General Manager (Planning)




Annexure -1

ATR
(Action Taken Report)
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Annexure 11
PHO

(Post Harvesting Operation)
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Annexure - 111

Plantation Maintenance Work




(Surnue) ) sSpurpy [eIUID) JI1Y)
(anefy asglueg)

. . SUTEy
8601 00es Lyal osool (0 0 0 1] F 071 00661 SOF6 0SZkL (0S7TF] €202 l_ ET-TT0C
£7-770T 10} pasodo.ay Baiy
[ SuLEy i
6Ho's vO9 (0298 [QZ'98 |TL'S 6801 |00'Ee |00'Ee  |EFEE |ET9C  |0S001 {0S001 |0 ] 0 0 586 (SRLOL|0066l 0066l |DOTGG] 7707 Furad N
suIEy
- - == == SUUTT (196 [0T'98 |0T'98 |€6'ET |I0L] |00'Ee  |OD'E6  |00'6F [09LL1 |S00] So0r 0 0 0 0 0 e 120202
: 1 . suey
- - - == - == - == 9I°LT  [8L11 |0T'98  |0Z'98  [I¥'P9 [9TFT |00E6  |00ES |SE'GF  |68°8SF (05001 |0S00T |[0S7001 0202 DZ-6I0T
suIRy
= = Es 2 = ok e = = i = = LT¥F (LT |0T98  |0T'98 [19F9 [SD'6E |00°E6 (00°E6 [00°E6 6102 61-810T
surey
&= = = == i e & a o == e == - == == = 06'tt |06'EE [OT'98 |0T'98 |0T98 wiii RI-LT0OE
FCETETTT
¥ L ¥ L ¥ X L X ¥ X -  f ¥ 5 v L v L Y L pajeaa)
- (onpwsy) ( ) ( ) ( ) ( ) ot
R R R | ; e[ ul "5y 2E] Ul sy JB] Ul sy JE] Ul sy m YoEq ABI N duryaop
B 1) BaX BIf Ui wad ; f * wal ;
Jaspng (e ) By wipng (ey up) ,____,__I. 1adpng Conap sory 198png (g ) wary 198pnyg (oo ey sigak UONBIUE] | JO JEIL
. : mo
..._.«Pr wl\ By Al ek TR I IB3L ] _uwu_._o&
{(MV/AHNY) 2UBIUIRY JApun gLy B - - EALE [B)O],

and3ep -:uoisial( JO dwep (1)
(3241 SUNIOM JUIUIISIOYIY UOHBIUB[J HEIL) [-ON 241 BUDLIopy (®)

-S3[21)

SUDIOAA JULIDFJIP JIPUN ‘SUOISIAL(] [[B Ul Sa8IA G Ise[ Surinp QHJ SNoiAdad [[© 10 JN0 PILLIBD SHIOM DUBUIUIBIA * €



(Buruueyg) Jefeuey [BIaUd5) JOIYD)
(angny axafueg)

LIy
LTS SO'0L POL 0S'6L SHwl 05'+E 00°0 0070 - — = |ev0F 6v 0% S5 £T-TE0T
£7-TT0T 10} pasodoa wary
SuIEy
gz0 |ovy  |ooos  |ooog |iL 189 |svoL |swoL |zEL |z |0SeL  |0SeL  [We'Rl |11ST |0SFE |0SFE 0070 000|000 0070 00°0 e zT-1202
suey
-- - - - |zzT |es's |ooog {0008 [I8°L |89°01 [S90L [S9°0L |BLOI |LSLT |0ST6L |0S6L |€8°SE |6y |0SFE  |0S'HE 05b§ B 12-0202
smey
= - - - - lget  |8901 |o008 o008 [SELI |LSLT |S90L |S90L |TEST  |I¥PE  |0S6L  |0ST6L 0S°6L ants 0Z-6102
suey
- - - — |sgst (181 |o008 |0008 [89'ST  |ZEDE  [S90L  |S90L $90L c10z 61-8102
suey
- — —- — - -- - - loz¥z  |96'LT |00°08 00708 00°08 8I-L10T
210T
v 1 v 1 v €L v L v L v 1 v 1 v i \ L v I agak
(ow1 uf s30) (o ur sa) ( ) (o1 ur 53 ( ) s S
JE[ Ul °s ; JB[ UL s i JBE[ UL CSY . JB| Ul - : JE] Ul "5 i 7 aq 0} ]
B UL B34 B WE) B2 B Wi) B2aa B ul) Baa Bl uL) EaJ
Emﬂ_—-m— _“ _.— ...w _{. E.W—.._n-.m H _._ .....‘ .ﬂ__. uﬂ_ﬂ.ﬂ-.-m A.. -._ ..i. f_. ﬁﬂﬂ—u:n .M E_ .u Jw uuﬂ.—un-m—. A -._ ”.‘. Jm. m#._tr.qg_uﬁﬁ_ H_.H-“_-._...—..””_._“_..Fﬂ_m E_._....n.._ca
== sagak 7 : Joaeay
Tt - 48K, 11 180K pu TI o o paraom
v (8101,

(MVHINVY) 22UBUIIUIB[A] 19pUn By

elgpueyg -:uolsiAl( JO dweN (I



(Burnue) ) 13Seueyy [erouany Py

" - - - . - " m ﬂﬂ
15781 LV LOE crog 0006 9t'6l 8TSFI FESE LE9LT E6'EST CEPET | TS PET mMcM i I A
£7-770T 10] pasodoag vary
; J SUIEY
FO¥ | £T9 |TWLET | TV LET|9R'CI | PL'TT | EF LOT | EFLOT| TH9T | LV 6T | 0006 | 00706 | ZFLE BLEE |RTSYI|8TSHI | EF'0L [89°TOI [LS'OLI|LSOLT|LS9LT 0T Ze-120¢
- E el . - - r - . " . a & m ..m
- - - = P69 |LLOT |THLET|TY LET|TTRE [66°0F |EV LOT|EFLOT|EETT  |TLET 0006 (D006 |(TTLS |99°L6 [BT'SPI|BTSHL|BT I HHM_UM 1Z-020T
—— —— — 2 : p . . SUEY
g = 2 5 = |ETLF [Lv'SE |TYLET | TV LET|BFFS  |9L756 EFLOT LV LOT |5S°E9 |OLEDT (00706 (00706 |[00°06 c_m“:m 0T-610T
. - . i ) . suey
- - - - T - - - = |6L59 E9F9 CVLET| TP LET |B6'68 |L6°66 |EVLOT|EWLOT|EF LOT _m.m.n__m 61-810C
~ | = | - |S9S91 |usent |TyLse|TrLez|eyiLee sioe | S1LIOZ
v i F v L v €L A4 L v L A4 L A4 L A4 L \4 & A4 L J8ak sipy
O W) | (g gy goay | COLT D Coqu vary | CTLS  y y va it g (epuisy) | S s,
1dpng ) 1e8png ’ 198 png " ¥ 5¥) wipng Coy w) vary 1dpng EHUY pary | Aoy aBax BUDI0 AN
' = - ¥R | oneueyg | jo avax
162X A JeX AT A8IX , T aBax 1T B ] sABak g no
Lo — PaN.I0M
(MV/HNY) PUEINME]Y J2pUn galy BAIE |BJ0 ],

BIpUOY) -IUOISIAL( JO dwreN (1)




_“mn_nn.w_mv.a BUBJA [BI2UI5) JIIY)

000 0070 [1°£C 96°CSI |0 0 0 0 ris £E9°LVT ESPIT 9S'tEl |9S°EEl M“_MMM_ £TTToL
£7-720Z 10] pasodoag eaay
: _ ; ; ; , : : ; Surey
LS TP | ITPS 100706 |00°06C (000 |00°0 (000 |00°0 |[ITLT [90°Sk |96°TSI [96°CSI |0 0 0 0 PO'OTT |SO'SEL |E9°LYT |E9LPT |E9LPT - ce-raoT
. . ) surey
- - B i SET6 [1T86 [00°06C [00°06T [00°0  |00°0 (000 |00°0 |SO'E9 [¥HL8 |96°TST 1967251 |0 0 0 ] 0 - 12-020¢
; suiey
K 2 o= = i " zig g 00°ETL |00°0LT [00°06T |00°06T [00°0 |00°0 000 (000 |¥TT6 |00°0FL |96°ZST [96'TST |96°CSI . 0Z-610T
EUTEY]
= = T £ 2 2 7 = oo = 2 " TLEL [0°861 [00°06C |00°06C (0070 000 {000 0070 000 i 61-810C
surey
i an = m o b = e G e - = * # = R 0L FRT |STERT |00°06T [00°06T |00°06C S 81-L10C
v L v L v i v 1 v 1 v 1 v 1. v L v I v 1 aead s1p)
: = _ : = pajEaL aq
28] Ul ’ 28] Ul '§ (ow] w1 'sy) (o[ 1 *sy) (ow] u1 *5y) 0] SEM 3
(*eq ur) vaay (ey ui) Boay ("B uI) Baa : “BIf uL) gaa : BN UI) Bl JB3 X BupjioMm
1@8png 1adpng 19dpng v - 193png ey uary 1a8png o sy Houq saak monwyuBg | Jo awax
Zmo -
TRA L, A TEIA g AL aBx L, T AvIA o 11 ABIA s I PAYI0A
(MV/AINY) UBuIIEA J9pun sy ERLIRL

- [euI)EAR X -1UOISIAI(Y JO dweN (Al




(Butunel) 4JBeuepy [eruan iy
(aren) Aoglueg)

. , : . ; ; SuEd
000 000 66°L o0ie 000 0o £F 1l EI°ZE 8T°LT GL'6E SL6E —, £C-TTOT
£7-T70T 103 pasodoag vary
: : , ; . : , ‘ . : , suEd
EET | 96T | 0000€ | 00°0E | 0O°0 | 000 | 000 | 000 | 886 |TTO1 |00 1€ [001E| 0000 | 000 | 000 | 000 | €621 | <681 ElZE E1CTE EIZE — ZZ-120T
- - . . . . . . SUTEY
2 ki = 95°C | £F'E | 00°0E | 00°0E | 000 | 000 | 000 | 000 | €86 | LVIL | 00IE | OO'IE | 00O 0o 000 000 00°0 o [2-020¢
) T surey
" = 5 = = - L6'E | €EL°S | 00°0E | 00°0E | 000 | 000 | 000 | 00D | ¥¥91 | BE6T | 00'IE 00 1E 00Ie — 0Z-610T
. . sutey
- - e - - |- s - 09°'L |656 [00°0E |0000E | _ _ : 00°0 61-810C
- 000|000 000|000 6102
. - || m.._mmm
- = = |- lesst |i1gze |oooe  |oo0e  |ooog olop | 8110
1Bk s R
v | L v L | v |1 ]|V L | ¥ & v ol L A v I ' ¥ v L payEal)
(owg wp 'sy) - . (o] u1 'sy) {owj ul *5¥) N (o] u1 'sy) (oejum .mﬁu. 4 0} sEM i
JoSpng (wy m) vaay s (e ur) vaay S ey w) eaay e (*ey ur) eaay JoSpng (e ur) waay M Yorq AED R Supyaos
o — | saead |wopEluEl| JOJeax
L A A TEIA , Al ABaX . TIT awax 11 AEIA 1 T mo
i - paya0M
B (IVRINY) URHIUIE J9pun va1y BaIE [E}O

" yBAMUDY -1uoIsIAl( JO dueN (4)



(H¥/HNY) 2uguauiRy 19pun gary

(durnuely) JaSkuepy [Brouas) JaIy )
(anpEy adalueg)
o £T-TTOT
66°1C £€'12€ 6611 006IL | 0 0 0 0 1I'gr 10'1€1 12759 6F'Er |  6FEF £20T
. €T-TTOT 103 pasodoag vaay
g ; ’ ; ralk y . i i . ) ) | ) SUIEY
LO6T | SBIT | 657681 | 65681 | 6L'81 | 6TTT | €E71TE | €E1ZE | TH88 [T6'GSI| 006 [ 00611 O 0 0 0 61°SS | 1269 | T07IEL | 10'I€T | [O'IET czor | CEIT0T
= = o = | PTEL | 89°91 | 65°681 | 65°681 | SOLL | S1'ZT | £€'1ZE | €E7ITE | SO6S | TOLL| 00'61T | 00611 | O 0 0 0 0 SUBd | 1z-020T
1202
- - - o - - ~ | £90¢ | s6'eg | 65681 | 65681 | 67°€6 | 6+ 101| €€'12€ | €€°1Z€ | 69°06 | TEWOL | 000611 | 00°GIT | 00°611 SWEA | oz-610C
0Z0%
SUIE
- " e e 2 .- £ iz = = | 89°bS | TE'T9| 65681 | 65681 | LYTIT | TEOET | EEITE | €EITE | €E'ITE E,_”M 61-810€
SUTE
. - - 2 = = o = o = e - = = | 6ELTI | 0'9E1 | 65681 | 65681 | 65681 B gr-s10z
B10Z
W L v i = RF L v L v & v 5 v L v & v L V- 1 1eak sy
(BL| ) ( ) ( ) ( pareaa
B] a1 sy JE] UL "5 : o] uL sy 8] W sY) (ow] wi *sy) 24 01 SBM
B ul) & L . s
plpng ey ur) waay aant (‘ey ) vary wipag ("ey w1) B2AY siong (Y 1) Baay st (e i) B2IY . IBIA Funjiom
. : ~— L uopEIuE]d | JoJeax
T oy A d ABIA ) Al ST SLOP S | BRI payaom
BAIE [B1O],

EPURY)) JSIAN -t UOISIAI(Q JO dureN (1A)




(Suruuelg) sapeuey [Riuan) Jary)
(ap Avofueg)

00°0 000 66°CI Z0's6Z| 0O 0 0 0 [££01 16'T0T 61'16 0002 00°0Z M_“w £0-TT0T
£7-7T0Z 403 pasodoig eaay
99°'s1 | 0s'L1 | 0068 | 0068 | 000 | o000| o000 | o000 | 1rgz| sssz qmﬁ z0's6z| 0 0o | o o |zzerl| eriel| 1620z 1670z| 1670¢ Mamw 72-120T
- = = = | 9TSH| TE6T| 0068 | 0068 | 00D | 00°0| 0000 | 000 | Losi| iLiz| Tosez| zosez| ooo | oo | o000 00°0 00°0 mm_“w 12-020T
- s - - - - - = | 6L°6E| 0€6F| 00°68| 0068 | 000 | 000| 000 | 000 | 8L°88| ZTie | Z0S6z| Z0'S6T| TOSHT ”.M”w 0Z-6 10
N . . mn:mw_ o
= - <4 - - RE - - - LYE9 | SE'S9| 00°68| 0068 | 000 000 000 000 000 E.ﬁ 61-810C
B ] . surey
- - == - o n- - - e e L80T| 90°8L | 0068 | 0068 00°68 2107 S1-L10E
1Bak SIf B
B I v I v I v : i
A v L v L v L \'% I % i § v L ik e el
; = w. 2 Jor( agax dungIom
au| ul sy (2u] m “syy) (oug U 'sy) (ou] ur sy) (dug up *sy) sagad | wop
BT UI) gl . . : ¥ 1 ; [JEJUEL] | JoJdwax
e i ("ey up) vasry yoSpig ("ey up) eaay yospng (Ceq ) wary o (e uy) eaxy 1sipng (ey up) wosry i
B3L A ABax Al ey I Ay 0 i, ™ | PaqIoMm
EQ ()0 ]

(HV/HNY) 2UBT D[ JApUn B2y

BpUBY)) [BIJUI)) ~IUOISIAL( JO duwreN (1A



(Suruueyy) sdeury eiauss Jorg)

(angoy adalueg)
suley
LEEE D0°0FE LOTER 00°L61 bL6L 08'10¢ TE£°5L1 01 STE DD8LT SEREE| SESLE €707 EZ-Ta0e
£T-ZT0T 103 pasodoa ] eary
surey
98'TT | THIT| DO'EST | OO'EST | TO'ST | LS'SP | O0°OFE | D0°OFE | 0009 | LOER | O0°L6T | OO'LET | 69°99 | bL'6L | O8T0T |08 T0T | 69°9T1 | TE°SLT | OU'SIT | OUSIT| OI'¢1E - Ze-lene
surEy]
= o = o 6E°TP | LO'SY | 00°EST | 00°EST | S®'LY | E1°SS | 00°0FE | 00°OFE | 1909 | 90°FS | 00°L61 |00°L61 | 00°6ST | 00°8LI | 08°1OT | 08°10T | 08°10C (202 [Z-020¢
SUTEY
== = i B i o e e 6109 | 89790 | DO'ECT | OD'EST | TE°6L | 96°CTI| 00'ORE | 00°0FE | TL°6FD | TLLOT | OO°LAT | O0°L6Ll | OD'L6] - 0T-610L
SUTEY
o £ = e || o s 3 = & " | ECE8 | 9LL6L| O0'EST | 0U'EST | 89'0ET | 00'6ZT | 00°0VE | 00°OVE | O0OOVE | | 61°810C
SUTEY]
- < e s - - " - - - - -- = | SRBOT | LI'T9E | OOCEST | 00'EST | O0'EST 81-L10C
BI0T
auak s
v L v L ¥ L v L v 1 v L W 1 v s v L ¥ & payean)
(2m] up sy) , {2u] w1 *s¥) . (ae ut '5y) . : (2% ur s3) . (ow ut s30) — ] O] SEA
yoSpng ey m) gaay yodpng ey up) waay sl ("ey wy) gaay xadong (“ey wm) vaay i (“ey ur) BaIY M..thn P L —
i UOPBIUEB[] | JO ABIX
1BAA oy A TBIA 4 Al ELLP WS 1] e, 194, 1 pariom
g Baag
(HV/HNY) 2UBIIUIE[Y J2pUn B B0
pndequigag - uoISIAL( JO dweN (1A




(Buruue]]) JPSYUBA [BIITIL) JIIYD)
(anef) adalueg)

sui
Blal BTOTE 00ef . CELHT 00rLs SEEIE 00'gsl BELER O0°8LE [L0Ly | 1L0LK mm.n_w ET-TT0T
£2-TT0T 40 pasodoay Bary
. ; ‘ : g : ; ; ; ; ; S
86°01 | 8¥°0T | SO'TET | SO'ZST | SS'61 | OT'OF | BT'9ZE | 8TOLE | LLGE | 66'L9 | SELOT | STL6T | SYE6 | PPSHI | SEEIE | SCEIE | £FCHT | TO'O9E | BELEF |BELER | BELEY NN”M el
sure
- - - - GL'CL | 6E'ET | SO'TST | SOEST | GG'ES | LE'0S | BT'OTE | BT'OZE | #O'L6 | 6O'IO1 | SEL6T | SELAT | E5°8IT | S9716T | SCEIE | SCEIE| SEEIE I N&M [Z-0Z0T
SR
= = = iz 22 70 = = EE'BE | £%°CS | SO'TST | SOCETET | LL'T6 | LB'SIL | 8T'9TC | 8T9ZE | O0BFIL | 00991 | SEL6T | SELAT | SEL6T n__n. _“_M 0z-610¢
st
- H == 5= =k g = = == == = L 8L99 | ETER | SOTST | SOTST | I1T0IT (TSOST | 8TOTE | 8TOTE| BT9ZE E.MM 61-810C
SUTE
- . - == - - - - - == - =3 = e = = To'eRl | LIEQT | SOEST | SOEST | SO°TET g _. __uw gI-L10T
v L v 1 v | i v 1 v 1 v 1 v L v 1 v 7 v p |2
pajeal)
(2] w1 "sy) ('] wp "sy) (28] w1 *sy) {ae[ w (am) 2 0] SEM
21 U1) Baa : Y| UL} Bad ! i . 2 . :
Sl (‘ey w) Baay yalipna ey m) Baxy i ("eq up) vary S v ('ey ur) waay i, salnia (‘ey m) vaay ﬁsumn e | B
- 183 :
: k ; uoLEBIuBLd | JO JBIX
dBag A away Al T8I, T AR L, 1 ELEF R | 7 1no
o - paydom
Bale
(HVHNY) 22UBUN IR JIpuUn gary jeo],

EPUBIPLARIA -:UOISIAI( JO dureN (X1)





































































