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Table 4.4 Compuled Flood Discharges (in m"*ls) in the Nam Ngiep

SITES .  S{mY) T=2yrs f0yis -20yrs -50yrs - 100yrs  1000yrs  10000yrs - PMF
Muang Mal 4.320 1,545 2,855 3.445 4,220 4,620 - - -
Ban Hatieun 3,748 1,447 2,704 3.226 3.952 4,514 - . -
Dam site 3,760 1,448 2,704 3,230 3.956 4,519 6,530 8.730 15,900

Notes: T= Return Period in years, PMF= Probable Maximum Fiood

According to villagers and officials interviewed during the field visits, it seems that the
Nam Nglep River is exceptionally overflowing during the rainy season in the Mekong
plain. As everywhere in the plain, the role of tributaries in a flood event can hardiy be
disconnected from the leve! situation of the Mekong at the time of the event. These
tributaries can hardly generate significant flood (in extent and in duration) by
themselves. Flooding occurs mainly when the Mekong is abnormally high, thus
impeding the flow from the tributaries. However, in the downstream plain, some areas
on the right bank (in front of B.Phonsi, B.Thakokken) may be flooded from overflowing
of a small tributary.

4.4. WATER QUALITY

4.4.1. SAMPLING SURVEYS

) Durlng the present Feasnblllty Study, 4 sampling missions were scheduled in January,
March, June and late August 1999.
_Samphng surveys were camed outin 4 slat(ons from upstream to downstream:

1. Nam Siam river at Ban Xlengkhong, the major fributary of the Nam Ng:ep
in the upper catchment,

2. Nam Nglep at Thaweng (Ban Dong)
3. Nam Nglep at Ban Hal Kham {gauging statlon)
4. Nam Ngiep at Muang May (gauging station)

-The catchment aréa controlled by each of these stalions is given be!ow.

Table 4. 5 Conlrolled Catchment at Water Qualtty Sampling Points

. Station Controlled area (km?) - Comments
-1 514 Represenlaluve of upper catchment lributaries o
2 2,360 Representalive of upper Nam Nglep ‘
3 I ¥ 1) Representative of Nam Ngiep atdam site
4 4,232 Representative of lower Nam Ngiep (plain fiver)

The location of the 4 sampling stations is shown on Figure 4.5. The actual location of
" the downstre'am stations could be easily identified as they are siluated at existing
gauging stations. In order to facilitate in identifying those in the upstream part, visual
~ marks have been made at sampling sites.

JICA NAM NGIEP-1 HEPP . 4-11 | Febuary 2000
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44.2. RESULTS

44.21. METHODS FOR SAMPLING AND ANALYSIS

In accordance with the TOR, analysis of samples have been carried out not later than 1
week after sampling, with appropriate preservation measure for samples. For the
purpose of coherence with other existing data on water quality, it was suggested that
the Consultant follows analytical procedures of the Water Quality Laboratory of
Vientiane, already in charge of the Mekong Water Quality Monitoring in the Lao PDR.

Furthermore, the Vientiane Laboratory was requested to train the surveyors for water
sampling, sample handling and in situ measurements. Analysis were carried out by the
above-mentioned laboratory.

Analylical methods used are presented below.

Table 4.6 Analytical Methods

Parameter Method
Ca, Mg and Hardness Complexometry(EDTA)
Alxalinity Potentiometric method (end point hlrahon)
80, ) Mackereth method-
Cl Mercury nitrate method
PO,-P Spectrophotomeliic method
NO,-N Reduction with Cd and diazotation :
Si Spedirophotomelric, molybdo silicate method
Total-Fe - Spectrophometric, phenantroling method after digestion
CODy,, Permmanganate oxidation
PH PH meter
Conduclivity Conductivity meter
1SS Total nonfitrable residue dried at 103-105 °C
Faecal colform test Membrane filter lechnic

44272 RESULTS

Main resulls of survey actually available are provided in the following table.

The water quality of the river is good, with close to neutral pH, high dissolved oxygen,
low nutrients an low dissqlved solids.

During the dry season, the nutrient content is very low, partly because the whole
catchment has a limited population, and partly because during dry season, water
flowing in the river is often limited to dralnage water from the basement aquifer,
replenished dunng the ralny season.

Durmg wet season these values increase because of the run-off, but remain on the low
_to normatl range generally observed in this type of river.

Some coliform'poilution from fecal 'origin is observed doWnslream, resulting from fhe
presence of villages and the slow flow of the river.

JICA NAM NGIEP-{ HEPP “4-13 "~ February 2000
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Table 4.7 Resuits of Water Qualily Monitoring

STATIONS DRiN-
| KNG
Paramet| Unl Staton 1 Staticn 2 Station 3 Station 4 STAN]
er DARD
Date 8/01 16/03 | 22/6 2418 810199 16/03 | 226 2518 12/01 | 19703 | 2416 10/09 | t20H7] 19/03 | 24 10/09
1999) |
"%'emp ‘c NA 231 27.0 25 NA 229 30.0 24 NA 27.4 24.6 262 NA 271 25.0 26 8
PH 8.10 7.39 1.7% 818 7.61 7.91 7.58 7.68 7.84 8.56 7.75 7.81 826 7.52 556 58-89
TDS mgl NA 39 44 40 HA 63 33 40 HA 56 36 | 27 NA 57 3] 28
DO mgl HA 7.8 7.56 6.75 NA 8.0 1.50 6 B4 RA 7.3 7.98 6.80 HA 8.0 7.62 7.00
Conduch ] m&m | 13.5 1.2 8.03 8.07 9.8 11.2 630 8.02 99 987 §5.64 58 8.4 102 6.64 59 -
Ca mg'l 15.16 | 7.76 0592 | 14.4 1128 | 1396 | 0421 | 116 11.60 | 1218 | 0446 ] 7.1 1364 | 5254} 0455 ] 7.2 -
Mg my B8.78 200 0220 ] 389 301 4.09 0.206 | 27 5.56 392 0.193 | 1.50 488 2938 0202 | 1.56 -
Ha mgA NA 003 0.074 | 1.40 NA 0.035 ]| 0043 | 26 HA 0.042 ] 0052 | 1.265 | NA D043 | 0077 ] 1.288
K mg/ NA 0.04 0035 | 0312 | Na 0009 | 0031 ] 0273 | NA 0.012 ] 0.045 | 0468 | NA 0012 | 0.033 } 0468
i mgl 042 2.00 0007 | 0.014 | 028 070 0.018 | 0011 | 0.35 1.54 0.016 | 1.750 | 1.18 0.84 0.018 | 1820 [|<250mg
50, mgl 1.92 374 0074 ] 0011 | 1.06 6.00 0064 | 0019 ] 288 240 0O78 | 335 240 298 0.066 | 3504 K400mag
NO-N mal 0001 | 0002 | 0927 ] 0068 | 000t J 0004 ] 0.1256 | 0686 | 0.023 | 0018 | 0.147 | 0.438 | 0.314 | 0.190 | 0.134 | 0.140 K10mgh
POP mgl 0014 | 0020 ] 0088 ] 00¥1 ] D014 ] 000B | 0059 | 0018 | 0.01 0.003{ 0018 | 0015 0.009 ] 0.003 1 00131 0015 ] -
Hardnesd mgh 64.9 218 4060 | 522 445 52.0 31.35 | 404 429 435 31951 24 47.1 431.9 32851 245 EIOOmMg
CaCO, | m 657.9 244 316 434 48 2 53.6 271 183 43.1 42.6 28.9 19.45 | 44 440 282 19.4 k350mg
T8S 160y i 87 653 35 1 20 486 53 Y4 12 140 180 1 14 88 196 -
Totfe gl 0.152 | 068 0256 | 0.143 1 0.146 | 0.36 03591 0499 ) 0971 ] 045 0307 | 0346 | 0244 { 039 0.606 | 0.335 K0 3mgh
Si mg1 73 9.0 4 4 88 8 2 5 89 8.0 5] 6.0 8.6 80 60 6.0 -
COD,, mgl 0458 ] 28 320 0589 | 0886 ) 1.2 5 55 0568 1 0.517 | 1.2 095 1.2 0521 | 0.9 0.78 1.0 -
Faecal nb/i00] NA ] 2 2 - 5 14 1 46 25 5 2 1] 40 12 6 0
Colform | ml

4.5. AQUATIC ECOLOGY AND FISHERIES

4.5.1. AQUATIC ECOLOGY

4511, SURVEY METHODOLOGY

Fishes are one of the most widely distributed, most easily harvested and cheapest
protein sources in tropical area {Koltelat 1997). The inland fishes diversity in
Southeast Asia is very high, with about 900 species known from the mainland
Southeast Asia (Kottelat, 1989). The total number of species recorded or expected
from the Mekong, includes about 1,200 species, but the actual number of species
perhaps is much greater (Rainboth, 1996). Large areas are still not surveyed (Kottelat,
1997). :

Very few data on fishes in Lao have been pUinshed in the scientific literature. French
ichthyologists have published a few scientific papers on fishes with a few species since

1940 and Taki (1974) has compiled a synopsis of fishes of Laos. Since then, some

information on fishes of the Nam Ngum reservoirs was collected, and some fish
species were identified in certain rivers of Laos, such as Nam Leuk and Nam Mang
basin, Nam Theun and Xebang Fai basin. At present, there is a fish species survey
on-going in the Mekong basin carried out by Dr. Walter Rainboth, but the result is not
yet published. Also Dr.Maurice Kottelat currently compiles Fishes of Lao PDR; it is
expected that this publication will be completed in the end of this year (1999). As for
fishes in Cambodia about 500 species have been described by Dr. Rainboth (1996).
These published papers are used as guideline for this study.

JICA NAM NGIEP-| HEPP , 4-14 - : © February 2000



FIRST ENVIRONMENTAL IMPACT ASSESSMENT REPORT __ Chapler 4: Base Line Info. on Present Gond.

This report presents the observation on fish spscies obtained from direct fishing and
from fishermen c¢atches observation during the field invesligation. The distribution of
fish species along the Nam Ngiep main stream and some of its tributaries at the Upper
and Lower Reservoir and Downstream of the proposed dam site are also presented.

Fish samples were collecled, observed and identified from 21 stations along Nam
Ngiep River and its tributaries, including 9 stations of the Upper Reservoir, 5 slalions in
the Lower Reservoir area and 7 stations in the downsiream area. Additional
information on fish species was obtained from observation at Ban Phonyeng market
and also from the fishermen’s caltches in the villages of the Upper and Lower Reservoir.
These slations are presented on Figure 4.6 :

' The first fish survey was carried out around the end of December 1998 until mid of
January 1999 for Upper and Lower Reservoirs and beginning of Apnl 1999 in the
downsiream area.

The second fish survey was carried out in the end of July and beginning of August
1999, mainly in the tributaries of the Nam Ngiep and in the ficodplain, rice fields and
ponds along the river.

The selection of the sampling station was based on various criteria as the sile
accessibility and the need to investigate areas representative of the river aquatic
habitats diversity. pools, riffles, rapids, with different river bottoms such as gravel, rock,
sand and mud.

Fish sampling was carried out in each station over a distance of about 1 to 2km
- upstream and downstream of the selected station. In the tributaries, sampling covered
a section from the confluence going upstream to about 3 to Skm.

Samples were'identified with their local and scienlific names, and a picture of each
species was taken. One to two specimens of each species were collected and
preserved to confirm their identifications.

4512 RESULTS

Fish sampling stations a}e listéd from upstream to downstream of the Nam Nglep River,
and the name of each station will be using the name of the nearest village to define the
location of each station as described below:

Upper reservoir - Lowerreservoir Downstream area

Slation 1. B. Xiengthong Station 10. B. Houay Pamom  Station 15. Confi. Houay Xay
Station2. NamTheng - . Station 11. Ban Sopphouan  Station 16. Nam Xao River
Station 3. Ban Naxong - - Station 12. Nam Phouan Station 17. Houay Khinguak

- Slation 4. Ban Dong - Station 13. Nam Youk River  Station 18. Hatmakphang
Station 5. B. Hatsamkhon Station 14. Ban Sopyouk Station 19. Nam Pa River
Slation 6. Ban Pou : R Station 20. NamTek River
Station 7. Nam Chea S ' Station 21. Confluence with
Station 8. Ban Namlong - Mekong

Station 9. Nam Khai

JICA NAM NGIEP-I HEPP ' - . 4-156 .  February 2000
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Chapler 4: Base Line info. on Prasant Cond.

Results for each station are presented in the supporting report of the Subcontractor.
General results for the first survey are presented in the following table.

Table 4.8 List of Fish Species Observed from 21 Sampling Stations

JICA NAM NGIEP-I HEPP

COLLECTED IN DRY SEASON
FAMILY SCIENTIFIC NAME LOCAL NAME Upper Lower Downstream
Reservoir Reservoir Area
NOTCOPTERIDAE Chitala omala {Pa Tong kay . ]
Noloplerus noloplerus Pa Tong ( Khao) ’ .
SOLEIDAE Euryglossa harmandi Pa Pe .
AMBASSIDAE Parambassis siamensis  |Pa Khap Khong .
BELONTIDAE Trichogaster lrichoplerus  |Pa Kadeut .
Xengntodon cancila Pa Sathong *
PANGASIIDAE Pangasius sfamensis Pa Yon .
Pangasius conchophilus  |Pa Souay .
. Pangasius pleurotaenia  |Pa Yon Nou *
SYNGNATHIDAE Doryichthys deokhatoides |Pa Lek xi .
NANDIDAE Nandus nandus Pa Tet xa .
Pritolepis fasciala Pa Ka .
SISORIDAE Bagarius yamellil Pa Khea . . .
Bagarius bagerivs Fa Khea Leuang . .
Glyptothorax laosensis Pa.. [
CHANNIDAE Channa striala Pa Khor . .
Channa luclus Pa Khor chon .
Channa gachua Pa Kang . . .
ELEOQOTRIDAE Oxyeleolns marmorata  [Pa Bou gnai ’
GOBIIDAE Rhinogobius mekongianus {Pa Bou . . .
BAGRIDAE Hemibagrus wyckoides Pa Kheung . .
’ Mystus vitlatus Pa KaGneng .
Mystus singaringan P.KaGneng{kho) .
Myslus nemurus Pa Kot ) . . .
Psevdomyslus stenomus jPa Khee mouki .
. Pseudomyslus siamensis |Pa Khee mouk2 .
CLARIIDAE Clarias balrachus Pa Douk . .
COBITIDAE Botia nigrolineala Pa Kheo kai { . .
Bolia modesta Pa Kheo Kai 2 .
Bolia e0s Pa Kheo Kai 3 s .
Batia longidorsalis Pa Kheo Kai 4 .
Bolia sp Pa Mou .
Acanlopsis sp. Pa Hak kouay »
Acanlopsis sp. Pa It xay . ? .
fBALiTOR!DAE Schistura sp.1 Pa Phani . . .
Schislura sp.2 Pa Phan? . . .
Schistura sp. 3 Pa Phan3 . . .
Schislura sp. 4 Pa Phand 0 . )
Schislura sp. 5 Pa Phanb . .
Schislura sp. 6 Pa Phan6 .
Schistura sp.7 Pa Phan? - [ .
Schistura sp. 8 Pa PhanB » .
Schislura sp. 9 Pa Phan3 . . .
- |Schistura sp. 10 Pa Phan10 .
Homaloplera smithi Pa Pem/ tithin 0 . .
Homaloplera sp Pa T#hin .
- ’ Homaloplera yunnanensis {Pa Tihin .
MASTACEMBELIDAE |[Mastacembelus armatus _|Pa Lat . . .
Macrognathus siamensis |Pa Lot .
SILURIDAE Kreptopterus cryploplerus |Pa Nang .
Ompok bimaculatus Pa Seuam .
Kryptoplerus sp Pa Seum .
Wallago leeri Pa Khoun .
Wallago atu Pa Khao .
Kryplopterus sp Pa Peek kai . 7
4 -17
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COLLECTED IN DRY SEASON
FAMILY SCIENTIFIC NAME LOCAL NAME Upper Lower Downstream
Reseqvoir Reservoir Area

CYPRINIDAE Mystacoleucus greewvayi  |Pa Langnam . . .

Mystacoleucus marginalus [Pa Ket kheng .

Scaphiodonichthys Pa Mom . . .

acanthoplerys

Bangana sinkleri Pa Deng . .

Bangana behn a Va (mou) . .

Tor lambroides Pa Thel .

Tor sp. Pa Dam *

Osteochilus hasselti Pa | thai . . s

Osteochilus waandersi  |Pa Lay kal : .

Hampala dispar Pa Soud § . . .

Hampala macrolepidole [Pa Soud 2 . .

Rasbora sp.(Holiz.red fing) |Pa Siew .

Rasbora alridorsalis Pa siew 1 . . .

Rasbora borapelensis |Pa Siew 2 . . .

Rasbora daniconius Pa Siew 3 [ " .

Rasbora paviei Pa Siew 4 . .

Esomus melallicus Pa Siew 5 * . .

Parachela maculicauda Pa Siew 6 . .

Rasbora sp. Pa Siew 7 .

Punlius facobusboehthei {Pa..... .

Punlius brevis Pa Khaomon [ . .

Puntius sp.(yeliow fins} Pa Peak leuang .

Punlius sp.{black dol) Pa Pok .

Dangila Sp. Pa Khee lam . .

Barilivs pulchellus |Pa Khanheua . .

Baiilius sp Pa Khan heual . .

Barbodes schwaneleld Pa Vienfai .

Barbodes gonionolus Pa Pak .

Barbodes aitus Pa Leuanfai .

Cimhinus fineatus Pa Sol .

Cirthinus molitorella Pa Keng . . .

Punliophtes fakifer Pa Sakang . .

Poropuntius cannalus Pa Chari 1 . . .

Poropuntius laoensis Pa Chart 2 . . .

L abeo erythoplerus {Pa Phao . . .

Onychostoma elongala  |Pa Khing . *

Systomus orphoides Pa Pok . .

Neolissochitus blanci Pa Song .

Raiamas gqutialus Pa Sanark noi .

Luciocyprinus slriclalus Pa Kouan xay *

Garra pingi Pa Phee . .

Gama fuliginosa Pa Vok ’

Gamra cambodgiensis Pa.. .

Crossocheilus siamensis  |Pa Chimanh .

Crossocheilus sp fa Cha loi .
CYPRINIDAE Paralaubuca lypus Pa Tep .

Cyclocheilichthys sp Pa Dok ngiew .

Osteochilus sarawakensis |Pa.. »

Osteochilus schilegeli Pa.. .

Q. melanopleurus Pa Nok khao .

Barilius sp Pa Vzhao .

Cosmochilus harmandi Pa... »

Scaphognathops sp Pa Pien ’

Sikukia gudgeri Pa Khao xay .

Morulius chiysophekadion (Pa Phia .

Syslomus partipenlazona |Pa Seua noi .
TETRAODONIDAE  |Telraodon suvathi - {Pa Pao . .

Monolrela lefutus Pa Pao .
SYNBRANCHIDAE Monoplerus albus Eel » »
ANABANTIDAE Anabus lesludineus Pa Kheng . .

Notes: * black spot al caudal base Pa Poxk (black spof)

JICA NAM NGIEP-1 HEPP
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Additional species observed during the second survey (but not during the first one) are
listed in the following table.

Table 4.9 Additional Species Found during 2nd Fish Survey

Collected in Nam Ngiep
" Sdentific name Local name Upper Lower Down
Reservolr Reservoir stream

Bangana lippus Pa... ' '

Danio sp. Pa Siew * '
Rastora rubridosalis Pa Siew o . '
Rasbora Inlineata Pa Siew * ¢
Hypsibabus verayi Pa Pak { yellow anal fin) ’ * *
Hypsibabus welmorei Pa Pak (red anal fin) * *
QOsteochilus strialus Pa Khee khom *
Parachefa sp. FaTep ' * '
Garra theunensis Pa Saak *

Helerobagus sp. Pa Kayeng * '
Myslus rhegma Pa Kayeng * !
Cyprinus carpio Pa nal *

Osphonemis exodon Pa Menh '
Belodontichlhys dinema Pa Khop * *
Tixoles microlepis Pa Meo *
Trichopsis vitlala Pa Mall * * *
Trichopsis pumila Pa Matl * * '
Befla smaragdina Pa Kalt ’ ‘
Oreochromis nilobicus Panin *

7 i4 i5

Distribution of fish biodiversity.

Hundred and thirly-four (134) fish species have been observed from the Nam Ngiep
river system. Fifty-seven (57) species are observed in the Upper Reservoir, oul of
which eight species are not observed in lower river sections. Seventy-eight (78)
species were observed in the Lower Reservoir, out of which sixteen species are not
observed in upper reservoir and downstream areas. In the downstream area, ninety-
one species were observed, out of which forty-five species are not observed in the
upper and lower reservoirs. These species are lypical of the Mekong system. This
distribution is depicted in the following table.

Table 4.10 Distribution of Fish Biodiversity
NUMBER OF SPECIES OBSERVED DISTRIBUTION OF FISH BIODIVERSITY

Upper Reservoir Lower Reservoir Downstream
Only in upper resevoir area R R
Only in lower reservoir area R T
In upper and lower areas R | R T T
In lower reservoir and downstream '

Only in do\vnstream area
ﬁn upper, lower and downstream areas N - BN
JTola! species cbserved 56 1 79

Fish Migration and Spawning

At present, information on fish species behavior and migrations is slill very limited.
However, some species observed in the Upper or Lower reservoir have already been
reported from other rivers in the Mekong basin where they are considered as mlgratory
This is the case of Cirrhinus molitorella ; Labeo erythopterus; Bangana behri; Bangana
sinkleri; Kreptopterus cryplopterus; Mystus nemurus; Hemibagrus wyckoides. (Roberts
& Baird, 1995). But even the exact timing, location and distance of the migration is still
uncertain.

JICA NAM NGIEP-| HEPP 4-19 February 2000
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During the first survey from December 1998 to January 1999, fish migration for
spawning was reported by the interviewed villagers. Most of the species reporied are
those undertaking dry season migration, migrating generally over short distances e.g.
from the pools to riffles or rocky riverbeds of the same river for spawning. Most of them
were reported to take place in the Nam Ngiep River. Scaphiodonicthys acanthopferus,
Poropuntius carinalus, Poropuntius laoensis, Onychostoma sp. Systomus orphoides,
Neolissochilus blanci, Puntius gonionoltus, Tor sp. Hampala macrolepidota.

River mouths are imporlant feeding or spawning grounds for many species (Kottelat,
1997 ). As reported by the fishermen during the field survey, similar areas exist in
some tributaries of the Nam Ngiep River: Nam Theng, Nam Chea in the Upper
Reservoir, Nam Phouan, Nam Youk in the Lower Reservoir section.

During the wet season survey in the downstream area, fishermen also reported that Pa
Koun {Wallago leeri) used to breed in Houay Nam Pha near station No 17 every year
early September.

It is evident that after the closing of the dam, ihese migratory species may either i}
Disappear for reasons not related with migrations (habitat destruction, over fishing,
pollution, etc., ii) be unable to reproduce because they cannot complete their
migrations and then disappear or iii) be able to reproduce without migration or find new
migratory routes and spawning sites (Kottelat, 1997).

4513 COMPARISON WITH OTHER RIVER SYSTEMS iN LAOS

As already presented a total of 134 fish species has been recorded during the surveys.
This biodiversily compares well with some basins which have already been
investigated also for hydropower development purposes.

In the Nam Leuk basin, 122 species were reported. Several surveys in the Nam Theun
basin came with a fish biodiversity of 165 in Thailand, investigations on the Pak Mun
gave 125 species.

Most of the species found are widely distributed in the region. However, some species
not identified at species level may have more restricted distribution. Additional
investigation on that matter is recommended for the next stage of the study. _

4.5.2. FISHERIES SURVEY

Very few data on fisheries information in Lao PDR have been published. Apart from
few reports published by some projects e.g. Socio-economic Survey of Fisheries
© Communities in Nam Ngum Reservoir, 1992. There is still no reliable information on
fishery activities throughout Laos, while it is generalty is recogntzed that fish is the first
source of animal protein in rural areas (Singkham, 1995). Since the beginning of 1998,
the Assessment of the Mekong Fisheries Project of the Mekong River Commission
(MRC) started data collection and studies have been made throughout the Lower
Mekong basin. Part of the Data will probably be available by the end of year 1999

JICA NAM NGIEP-I HEPP 4-20 , February 2000
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45.2.1. FISHING ACTIVITIES

Fishing activities are observed in all of the 31 surveyed villages (Upper reservoir 13
villages, Lower reservoir 4 villages and Downstream area 14 villages). The number of
persons fishing in each household in the Upper Reservoir is about 1.1, whereas in the
lower reservoir it is 1.5. and 1.3 in the Downstream, with an average of all 3 areas of
1.3. The survey indicates that up to 68 % of the household heads interviewed fish all
year long. It also appears that the percentage of villagers fishing all year long in the
Lower Reservoir (80%) is higher if compared to the Upper Reservoir (67%) and only
56% in downstream.

Most of the villagers fish about 2 to 3 times a week, as detailed in the following table.

Table 4.11_Frequency of Fishing in Percentage of the Reply

Nos.of fishing days f week Upper (esaovoir Lower teservoir | Downstream Al
1da Dry season 11 7 17.2 11.7
¥ Wet season 24 17 9.4 i6.8
Dry season 15 R YA 31.3 ) 21.1
2 days Wel season 73 30 156 22.8
Dry season 30 30 63 221
3 days Wel season 19 35 156|232
: Dry season 16 22 7.8 152
4 days Wet season i1 7 47 7.5
Dy season 8 11 1.8 : 8.9
Sdays Wel season 8 7 156 0.2
Diy season 2 9 6.3 57
6 days Wel season 4 0 6.3 34
Every da Dry season 2 2 63 34
iy cay Wel season 2 0 125 48
Dry season 17 2 17.2 12.0
No reply Wel season 1 4 203 1.7

4.5.22. FISH CATCHES

According to the villagers, the best time to catch fish in the Nam Ngiep River and the
tributaries is in the dry season. This applies for the Upper as well as for the Lower
Reservoirs. For the ponds it is of course in the wet season, as most dry up in winter.

Most of the villagersr interviewed confirmed that fish catches are at peak in November-
December in the Nam Ngiep River. May-June is also a reasonnably good period for
fish catches -

“The survey reported a quantlty of frsh catches in average of 0.7 kgffishing
- time/household.

4523. FISHING GEARS
- Flshang gears commonly used in the survey areas are summarized in the following
Table. Gillnet with hook and lines represent the most popular fishing gears. The
average gillnet per household is 2.8, but in the downstream area, an average of 4.3 per
household is observed. The cast net is the third most represented fishing gear, with

- about 1 per household. In term of number per household, hooks and lines come first
with an average of 37/hh Basket nel, basket trap and funnel trap are not common
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among the Lao Sung population of the lower reservoir, which uses mainly gill net, cast

net and hook line.

Table 4.12 Average Number of Fishing Gears per Household Surveyed

Types of fishing gear commonly . . . .

uggg in the sun?ay areas Upper resemvoir Lower resenvoir Downslream All
Gill net 2.0 23 4.3 28
Castnet 0.9 0.8 1.2 1.0
Scoop net 0.7 0.02 0.4 04
Basketnet 0.005 0.0 Q.7 0.2
Baskel lrap 0.005 0.0 22 0.7
Funneltrap 03 0.0 0.4 0.2
Hook and line 224 24.4 65.4 374

The boat is an important tool for fishing. Less than 33% of the in\iestigated households

have a boat.

It is observed that in the downstream area, more households have a boat

(44%) than in reservoir area. Only 28% of those having a boat report also a motor, the
other 72% using only paddle. In the downstream area, the number of those reporting a
motor boat raises to 61%. This is quite understandable as the river downstream allows
boat use and transportation, a practice more limited by the rapids and the flow in the

reservoir area.

4.5.2.4.

FISHING AREAS

Preferred fishing areas vary according to the season. During the wet season, the water
depth and the strong flow may limit the practice in the main river. During this period,
fishing occurs also in the smaller fributaries and in the paddy fields. The peak season
for river fishing is in May-June when the discharge increases and the fish move

upwards the river.

Table 4.13 Preferred Fishihg Areas in the Reservoir Area (% of answers).

Fishing areas Seasons ‘
i . Beginning of wet Wet Beginning of dry Dry |
Nam Ngiep - 52 55 53 55
Tribularies 31 43 44 44
| Ponds 3_ 2 2 1
Others 13 0 0 0
4.56.2.5. FiSH CONSUMPTION, PROCESSING AND MARKETING

The average fish consumption per household and per year has been established at
137 kg/HH!lyear in the Downstream area. No consistént information was gathered from
the upstream area to assess the consumption. Anyway, it should not be much different
than in the downstream area. This figure is particularly close to the resuit of a 3 years
fishery monitoring for the Nam Leuk Project, whlch comes to an average of

133 kglhhfyear (or 50-60 grs/capita/day)

About 47% of the villagers mterwewed buy occasionally fish from the market or from
other fishermen in their village. This figure is cons;stent with 41% of fi shers who report

selling occas:onally a part of their catches

~ The average fish price in the area varies from 2,200 kupslkg (Upper reservo:r) to 7,100

kips/kg (downstream area). This may be explained by a more autarkic economy in the

JICA NAM NGIEP-1 HEPP
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upper reservoir than in the downstream area, which is more open to the national
market and which reflects more rapidly the high inflation rate which prevails in the
country {at the time of survey, 1 US$ was equivalent to about 9,000 Kips).

Some of the catches are also preserved in different forms such as dried fish, smoked
fish or transformed in fish paste "Padek". This type of preparation is more popular in
the Lao Loum communities as shown in the suivey, where 72 % of the interviewed
villagers in the downstream area reported the preparation of Padek against 36% only in
the Reservoir area.

Table 4.14 Marketing of Fish

Percentage of HH seliing fish Upper resernvoit Lower reservoir | Down- stream | Al
%% of HH selling 39 37 48 41
% of HH not selling 61 63 44 56
No reply 0 0 8 3
Percentage of HH buying fish Upper teservoir Lower reservoir | Down- stream | Al
Buy 59 35 48 47
Not buy 41 65 41 49
No reply 0 0 i 4
How ofien buying fish Upper resenvoir Lower resernvoir Down- stream | Al
Frequently 11 31 26 23
Sometime 89 69 74 77
Reported average fish price Upper resernvoir Lower reservoic | Down- stream | Av.
Kipsfkg 2200 2400 7160 3900

The percentage of villagers reporting observed fish migration nearby their village
ranges from 69% (Downstream area) to 59% (lower reservoir) and 55% (upper
reservoir). In the downstream area, more than 80% of the observers reported
upstrearn migration from May to August, at the begining of the rainy season.
Downstream migration is reported from September to December. This clearly confirms
the existence of fish migration in the Nam Ngiep.

Table 4.15 Observed Fish Migration

Description Ugpper resernvoir Lower jeservoir | Down- stream | All

Observed fish migralion (%) 57 78 12 69

Not observed (%) 43 22 28 31

Going Upstream 55 59 No answer No angwer
45 41 No answer No answer

Going Downstream

4526. - FISH CULTURE

There is few fish culture practices in the project area. This is still new for many of the
villagers, mainly in the reservoir area. In the absence of a market and the river being
able to satisfy requirements, there was no need for the development of such praclice.
In the downstream area, the road connection to Vientiane and a higher urban
population has raised more interest for fish culture among villagers.

A recent survey carried out in 1998 by RMR in the context of the Nam Leuk Project
consisted in the identification of existing processes and trends in fishery intensification
in the area of Thabok and in the Vientiane plain. Several practices have already been
identified, namely: Rice field fish pond, Funnel trapping of surface drainage channel,
Fish home fattening tanks, Opportunistic fish ponds, Village fish ponds, Field fish
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ponds, Floaling net cages.

4.52.7. OPPORTUNITIES FOR BEING FISHERMAN IN THE FUTUR RESERVOIR.

The villagers were also asked for their interest to become a fisherman after the creation
of the reservoir. If almost half (44%) of interviewed people expressed their interest in
the upper reservoir, only 26% did the same in the lower reservoir.

4.6. TERRESTRIAL NATURAL ENVIRONMENT

4.6.1. SURVEY ORGANIZATION AND METHODS
The work related to the terrestrial ecology héd two major objectives:

1. to provide a preliminary information on the present condition of wildlife and habitats
in the project area {including the whole catchment),

2. to provide a preliminary information on the vegetation biomass and commercial
timber volumes available in the reservoir afea. :

A first field work campaign was carried ol from January 22 to February 20 by a team
of 7 persons followed by a second field work campaign from April 1 to 12.

" The period January- 21 to March 3,1999 was speﬁt in analysis and identification of data
and specimens collected.

46.11. METHODS FOR WILDLIFE AND HABITAT SURVEY

Field methods used were more of less standard observalional technigues employed in
vertebrate and habitat surveys, generally applied in this type of environment. These
are: , '

 Slow and quiet daylight movement on foot along tracks, across open glades and
down rivers making - visual identifications using binoculars and  aural
identification at frequent stopping points

¢ Slow and quiet night mdvement on foot along tracks, across open glades and
down rivers making visual identifications using binoculars combined with head-
mounted spotiights, and aural identification at frequent stopping points

s Baiting and the laying of scent trails. Baits used were dead pigs, live and dead
chickens. These were placed in a range of locations. Baits were visited once
per day. IR Camera traps were set up next to dead bait. IR Camera traps were
also set up on animal tracks and beside watering holes.

« Collection and identification of bones and teeth,
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s Identification of all animal fagces encountered

+ Searches of sand, mud and other suitable surfaces for animals spore

» Examination of tracks for signs of animal use

+ Examination of trees, particularly those in fruit, for signs of climbing animals

e Interviews with hunters, villagers and farmers, and examinalion of animal
remains in villages.

« Commissioning local hunters to collect small vertebrates
+ Opportunistic collections of small animals by all staff.
The short time available and the need to cover a large area made it inappropriate to

mount a systemalic trapping program, which may be however recommended for further
stages of the project.

Systematic observation of geology, geomorphology, soil, drainage, erosion processes,
“vegetation (species, size, demography, “patterns”, use & condition) land-use and
potential on ground and aerial traverses.

Frequent photography of habitats to provide itlustrative material.

4.6.1.2. METHOD FOR VEGETATION BIOMASS AND COMMERCIAL TIMBER

It was not possibfe stratify vegetation in the inundation zone prior to performing the
survey because clearance could not be obtained for an over flight.

Two different methods were used to estimate commercial timber volumes and
vegetation biomass. Three sampling sites have been surveyed 1o date.

Commercial Timber Volumes

For each sampling site, selected a bearing (0-359°) was determined using random

_ numbers. The survey team then marked out 100m on the appropriate bearing. All
trees within 20m either side of the transect line were surveyed. Each sampling site
surveyed an area of approximately 400m?

For each tree the scientific and local name was recorded. A hand held clinometer was

positioned at least 25m from the tree and, if possible, at a point slightly above the

horizontal plane of the base. A narrow path was then cut through the low vegetation to

afford a clear view of the trees trunk from the clinometer position. Readings of
" inclination were taken from:

~ « the base of the trunk
-+ 1.0m diameter breast height points _
« the top cutting position as indicated by the expert tree feller

A stahc_lard diameter lape was used to measure diameters at heights of 1.0m. In
addition any comments about the expected timber quality were recorded.
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Vegetation Biomass

A stake was placed at each randomly selected sampling site. This has become the
Southwest corner of quadrate 1 for each sample. From this stake using compass and
tape, a 5x5m square was laid out with North/South and East\West sides.

For each 5x5m square all the vegetation biomass was classified, measured and
recorded in distinct categories; litter, low vegetation, dead branches, dead logs, live
bamboo, dead bamboo, small trees (dbh >3em and <20cm) targe tregs (dbh >20cm),
lianas and vines.

4.6.2. LAND SYSTEMS IN THE CATCHMENT AREA

The catchment was analyzed using 1:50,000 and 1:100,000 scale maps and divided

_into 40 land systems. A further catchment analysis has been made to describe the
sub-catchments of the Nam Ngiep river. The results are presented in Table 1. A
reconnaissance level descriplion of each land system unit has been made from all
sources available to the consultants and is set out in the following table.

The 40 land systems identified are preéented on Figure 4.7.

JICA NAM NGIEP-1 HEPP 4-26 : : February 2000




x &y A S
i) ﬁgﬂ;ﬁ%&‘. gk

FEASIBILITY STUDY . FIRST ENVIRONMENTAL IMPACT ASSESSMENT | Figure 4.7

onmE et T GROMCR oyt orc " LAND SYSTEMS |
JAPAN INTERNATIONAL COOPERATION AGENCY IN THE NAM NGIEP CATCHMENT

4-27




T

T

ErThrY

I

B

ey IS

%

[T

%

3 f“_',"h

iy

Habwip T

(S
A/

1 oty

v, T
Il

N,

0, W S
.‘.nl

{ o
ey
et bre

S ._we..q

-..).u.ﬂ g.
ey S
..tn_...vu_ .ﬁuﬁh
el i

o] it

s
kY
tﬂrm.-.gx.n.:u.:..

2
fod

|
3N )
.;&wavm:f?“_n.w &
¥

15
.._whi.-

e .r..mrfi.n..
g7 e e

pas bt
.Mv.?.r—
3 \Wu‘”f..

o

l Figure 47

RST ENVIRONMENTAL IMPACT ASSESSMENT

Fi

LAND SYSTEMS
IN THE NAM NGIEP CATCHMENT

FEASIBILUTY STUDY

ON THE NAM NGILP

1 HYDROEECIRIC POWER PROJECT

IN THE LAQ PEQPLE'S DEMOCRATIC REPUBLIC
JAPAN INTERNATIONAL COOPERATION AGENCY

4-27




0002 Aerugad

dd3R I"dJION WyN YOI

‘Ul wbnosg oq ued
123eM J1 JuaLedo|aAsR uoneliun ajess ews : PUOISARID ' DUOISYIS
uonebu 1oy [ 'sBuLeS pUE SpUB| aiMSed | yim ‘mou Butddous paseauoul doop W 'duoispues "alelswo|bugd
1ERuSiod 2qeiapisued S|V coquIEq] pUe 1O SOUDPIAD PUB PREAYIND [Z SI0S ABD-AIS  Yim 20BLIB) P SNOJOLIBID UL ADHBA
YuM 'BDIE J|GEIE YOU Y PUEIDOOM ABDUOSIS MO Alansuaixe Alsnonald [faes Buseinpun Apuad o) 1eld -aisSELnp P oISsRIn | 00T . oeY WeN 2
‘paucpueqe Adledde mou ‘SHOS mOeys SUOISARED 'g BUOLSYIS
‘BurzesS 3 Kiseu0; SOy ooquied pue | 12dols daals SSI| YiM SBRUE ([0} WNIDSW M SYDEQ-S{EyM [DUOISPURS 9)esawolBucd '
10} (enuSlod pagiL PUEIPOOM AIBPUGHSS MOT IDBUWI ud PAIBANIND AISNoIASLd [patebuors Buidos Aldears Aisa | par snosoeiaug-oisseinr | 00r +  pndg noyd Aeg -
‘puedosd mojes
JUDUAGIRADR O ILSLRD S1 BSe 3y JO 1SOI
woteSuur Jop | “sSuLesID PUB SpUel 2UNMISE "mou Bulddosn paseanul ‘daop wg JUOISABID 9 SUOISINS
[e1uai00 JGEIIMSUOD "SRRI} 09guUIeq pue 10 20URNIAD DUE DIIEARND FZ $1105 A2i2-AllIS Yl 20eL19) |'Buoispues “alesawo|fuod JIOALISRY
WM ‘BRIE JQRIE YD Y PUBIROOM AIEPUODIS MO AlBNSUDIXS AISNCIARIL Kajjea Buneinpun AQuaB o} 1E14 | PO SNOSdBID-AISSRINl T OLE R4 JamoT ¢
"SRID PISOAXS
'sabpo| appim | “sBuuead g sapet Assels) AJEW Uylim SIS mOjeus 'QUOISAEID 'g DUOISHIS Weuway
% 2IU9DS SO} Sus & | ‘susabiane ¢ sdiedosnndi ‘pauopueqe Ajualedde mou [Uaa sirog 'sdojiy 03 DIDNPA; [BUoISpUERS ‘Djesawoibucd neseld
SE 2SN JBUOIIBRIS) WOy ‘sauld Butpniour | ‘sadors daols s58| Lum SEAUE wou sjusuwar nederd Buand pal SNOILIID) 10N HOULy
SoW00 enuaied 1ssySiH PUB|POOM ABPUODSS MOT [DORWI UC PRIBANND AISNOINSIG 1SAIJIlBA  RIsRILL Adaap Alap -QiSseIny B SSEIN® | 000L oz WEN MU ¥
‘arsed DUCISARID %P QUOISHIS
‘WELSAS uodnposd Buspoddns pue) pasea *mou Buiddos pasesiour *Ga3p I'sucispues 'ajesawoibudd
Asnsaiopoibe w amsed AU JWOS (PUBIPOOM 4O SDUBPIAD PUE DIIBARINGD [WZ-L SNOS Ullm SASIEA POSIOU PaJ SNOJTLIBLD . AQlen
nue SACID 924} [BUUDd | AEPUCIIS R 00gWEBY MO Alansuapa Asnojaasg Wpubys  Burdors  Alsjesapoiy -DISSBIN[ g USSRIN[ | 026 88 [ION qousy wepn e
‘555001 Supim | sBuuean B sape|b Asseud ‘Suawased PUOISABD 9 DUOISIIS
P AUDOS J0) 2Ys B | 'susubiens p sdiesosaidig ‘poucpuBqe Ajudiedds HOOS SWOS UM SIS MO|[BYS ['QUCISPURS "Dl 3W0IBucd neae|d
SE 9SN [CUCHEDIS: WOl ‘saule Buprow . MOU Jsed By ul PSlBARIND ﬂmom ‘sueuwsal nealeid Sumng pal snoadelaD papo.g
Saleo lenusiod 1seybiy pue[poom ABDUOISS MO [uoaq aney sdo; neseld Jonelg SASIEA pasour Adsep AIaA QISSRINf P ASSEMT | 066 oze eyley nug z
an
‘papadxs ag 0 9sn | Suoow Jedu spuerdwiems
J{QeLE dASUAL| IBAlL POPO0) AJRUOSESS LM ‘s1onpod 182104 104 3N ‘dasp '
pateinSos Buisn paieBull | 'SPUBILSHIG MO| § SPUBIPOOM | AABDH HO0ISDAI pUR 20U [IY LUE-Z SOS KIS ulm 30eud) “Kend 9 s ‘pues . |ameuaL Aatea
24 uen sease Auepy fiepuoses 'spuelsseis | % Apped 4o pasn Alaasuaixg Kaflea Bugeinpun Ajual o) 1Bl | 30 susedap Arewaiend 0LL 9gz daibN weN 1
Wi
TR laquinN
spmpry | PSU Y owen washg
1enua0d pue m uonebap SM-puem Juasay sjiog 3 Abojoydiowoan ABojoasy uespy | eauy |wWepsAg pue | puen

JusLuydIe) doibN WeN aut J0 SWaISAS puel gL'y SIqeL

"PUOT) JuSSalg UG "oju| Sulm aseg v sawdeud

LE0d3Y LNIWSSISSY LOVEN] TYLNIINNOHIANT LSHI

4-29



000z Aenigag

. &d3H IFIION YN VOIr

UEO|DASD
uoneBur Joy (#0jgy pue Juauna) | ‘pue| oBUAL 18 UO PIBAIYND "deap we-Z snos Ael-Ayrs
enuaied aqesapsued pug|doud pue aurysed AIPAISUSIXS MON "paddos 'SINg MO JWOS YiM SDENR JIOASBSSY
Yia ‘BOUE J)GRIB UoU Y | ARSOW "S89u) PO may Adn v Aoziapow Asnoinald Kaltea Buneinpun Apusb oy leld | saaisnaupoissew) s | ose zs 3PPIN +l
{BRUSIOU HOCISOAL
o AiSa.i0) SqEuosESY
SWNSAS uosnposd
Rasauoycube ul S22} JapIO
aunised pue SO 34| jO SPUEIS SAISURND S10W ‘pasn jou Ajuaiedde UIBUnoW
[eruuasad 10; padojarsp | SWOS "SI COqQUWEY PUE MOU 1301 (i1 JO SEdIE '52d0|S LIBIUNOLW JaMO| "SDAISNYD IBIPIULIIU unopy
o PINCD SeaJe MY Y PUBIPOOM AJEPUOIDS MO 73y e papoddns ASnoiAsld g sl Moy Buldors A|SIeIopo | yim SIUOISOUE| UBILUDY 06t gL nud Jamo" &L
SUIBSISUOD LIBLY STJJEM
"PAYSHGE;SD 3q PINOD Waoz Ae(D ybiy uim
sdcud 93) pasyenads SIEOIYL dOgLUEY ‘Buiddess owos [deap  we-L snog safeuielp uijunow
‘950 Ansai0) 9 500isaA) | yim spueissel B paysng pue | poddns o} In$ ples ‘palealing pasmu  Aeam  yim  doy UNow
10} 1ENUNGd JIBIAPON | SPUBIROOM AJBPLOSSS MOT Ramsuape Aton AlSnonaid (ieunow Buidors Alsietapopy | 'ssaishnup Jisseu) aleT | 0goL =74 rud Jeddn ZL
‘up ‘Wbnoug oG ueo
Jatem y juatudoteasp | 'sBuuesis pue spug; aunysed ‘SWeas |20%
uoneBu Joj | M3y Y "S99J3 J9p[O JO SpUBLS ‘sou Buiddous u aseadou) daapwg !l P ueWw 'aeys ‘Buoisyts
1ENuSiod SIQEIaRISUCD | SWIOS PUB SISXSIL) COGWE]G waledde swos 'pARAYND 12 5105 AS-ANIS UM J0BLD) | 'SUOISDUES JSSBUL WM =LY
YiM ERIC JIQRIE YD Y | 'PURIROOM AJEPUODSS MOT Aansuatxe Alaa AlSnoindly [fejjea Bunenpun Auab o3 Je4 | saasruiup dissew) aet| oLy pz WKayea ey uten Ll
Sy wases
MO| Y} UO SWIAISAS
uononpoud Asaiooibe
ur armysed pue £do.o '$394) Jopjo “anaoo sHuddosine .
041 jBIUUIDG TEOM T JO SPUBIS DAISUIND SI0W ‘payopueqe Ajudiedde buoispues pue SHHS ‘SWIEDS [200 Tsuy
oy v Buimesh g A$300) | SLI0S "S1I9MOIYT ooquieq pue | mou isados dasis ssa] Budey ['sios moeys Wim Sluewal | 9 PR BIRYS 'DUCISYIS oex-Suoywunpy
10} jenuaied syesapowy PUE|POOM AUBPUODIS MOT |  ISES UO PIIBALIND AISNOIARIS Inesieid  papessip  Aldeaq ‘PUOISPUBS MSSBUL | 095 vl nud oL
‘BuoIsAes § auoiss
'$OV1] JOPIO JO SPUBS [jEWS ‘pauopueqe Ajuaedde 51108 mojjeys Alteiaual faugispues ‘alelawobuod
“Suize.S 9 Al1sa.0) | swos 'SfeNMIYl coqueq pue | mou 'sadojs dasis ssop Buoe) s Ui 181 neateld Buidols POJ SNODJEIRID weunow
10} [enuajed pajwiM pUBIDOOM AILPUCDBS MOT | 1SED UC PRIBANIND AlSnoindld desls  pue  Aidaars  ap “ISSBING ' HSSEINC | 028 26 ensengt nyd [
15149s g asesawe|buod
‘BNbI: Bq (im ‘JUOISHWI uBUNpS
J21em |BUOipRE YIim = UBISIAGDIO Joddn
10} ‘sesle s|qebiu swos ISBAISNYD S18IPOULIIUI
UM ‘waisis uononpoud sBuliea)s pue spuel 2N} mou Buiddous ur eseasow ‘yidap UM SaU0ISaW|
Ansasop0ibe w sunised | -S4 'SI9NIU) 00QUUEG PuUZ | U JO IDUSPIAD PUE ‘PRIBARIND [WZ-1 JO SPOS AIS UM I8} UBIULID [SanSTULI aoeual Aoflen
pue SE0ID 3y} [BIUUIIDd PUBIPOOM AIEPUODDS MO Alansuape Alsnoinaid Buidols Alejemspow 0} AjueD auest misseuy e | 05z o nogd wey g
"
Wy ] Jaquuny
apmuiy |PSUL! swen woysAg
[BQU3ICH pPueT] uonelabap 8s-puE™| JUIIIY s110g g ABojoydiowoas ABojoon ueal |®meJy |wWoisAg puet | pue

‘PUOYD JUSSAI US "CjUf U] dsegd p iaideys

LHO43Y LNIWSSISSY LOVANI TVINIWNOYIANT LI

4-30



000z lenigad

dd3H I-d3ION WYN YoIr

enU10¢ HIOISAY . “SHM OMOAU 'ajeus
» K1359:0 SiqELOSEIY g | WEUW 'SUCIS)S DISSEL)
Swshs vonsnposd jeiaual  ‘mojeys o doap SN} 9 YSIPUE 'BuC]s
Asaiopoibe u asmsed o4 Kiea siiog sBurddosaing | -aui| Sucispues 'aeys
pue sdos sau) [eiualed | puedoss mopes pue Juaung SHID SUOISSWN Yum SESIE | UBIUOAD( JAMOT-ueun|IS
J6; padojaasp G PINOD *52d0|S JOMO] UO STONIY) sJey swog sebeuielp pasour L syny "aWoAY ‘aucys
suleld pueidn Aopeug | coquieq 'seau mo paualieds | a03san Jop pash p paddoso by sadojs dBalS O JjEIOpOW | -l "SUCISPUES ‘ajeys spueidn
s o) Juaoelpe seasy UM DUBIQIIYS MO fpaeay [0S g Auaoey jYum el wiRlunow Xadwos | snoigjuoqied-ueILoARd | G5CL  19ET " fopeud &l
<pm
‘ssaubosd 0 FUSOPUE ‘BUAISIUM|
‘sabEUEL 3G UBD asn U] asn jo uosuedxsd Jusseddy auoispues '‘aleys
Jojem 1 udaudonoR ‘suapiel pue sabeua Auewy LBILOADQ JOMOT-UBUNNS
uonebul o) ‘ainised ¢ SZIewW LOSEDS SN} ‘ajI0Ayd PuoIS
jenuLiod JqBIIDISUOD ‘spueissest pue 19M ‘930 [y ‘eou Apped 40y [daap Ae) Uit SODBMR) PANLYI | -dwi| 'JUOISPUES 'IEYS sueld pueidn
Yum BaIE Uy | puBIdosD molie; pUB uauns | pasn Anaeay 1S pue Ajuaosy [Buidors A9pspow O} jeid | Snosjuoqued-ueionsQl 088 (L Aopeud gt
TUIBLSUOD UIBW S IBICAA "SIONOIY] OOQLUBY SLU0S
‘PIYSUQELSS IQ PINOS | P S33 PIITICS] pURIQnIYS WD e ubiy yim
$do.D 231 pasienads spueisselb uadeo pue ‘umouy [doan wg-L slies "sabeurssp pIS
oan A352105 P 4201S9Al | spuelsselb paysng ‘spug 10U 5N WISAIL ‘PAlEAND pasioul  A¥eam  qim 9pis ‘sayueld Aajjep uenoyd
J0} jenualod SIEJRPON | =POOM AIEPUODSS WPy Aonsuaxe Liaa Asnoiaald [ueunow Buidols Alajesapoiy shoJayuOGEDBINY | 085 12C WeN YHoN 2l
[enudled $o01SaAl
B AS240) JIGEUCSEDY
‘SWAIsAs uonInpoad
Asaojoife
ainised pue s4oxd 8L ‘SA} Kaplo ‘Buiddoss pasealsu ualueD Aes ubiy yim
[euaiad Jo) podorandp | JO SPUBIS SAISUDIXD DIOW $12:5Y) 2I3UM FAIY daIUD [dasp wz-L S10s 'sabeuresp
2Q PINOY uenoyd SWIOS ‘SIPNOIY 0OGWIEY | WeN JEaU 090X UMOUY JoU PISIoUt  ADIRIDPOW UM
wenN 3 dowd weN SAISUSINS PUE pURIDOOM | 250 Juasaud taou (Y Jo sease [Sadeis Jamo| uelunow Surdors ‘sonueld U ORSWIES
2y} 0} Jaoelpe seasy AEDUO2aS WMPI M3} £ paucddns Arsnoladud Aldadls  pue Ala1eIspop snciayuogesdwy [ 058 2L NUg JaMoT ol
‘SiRIY coquies
JUIRLSUOD LR & JSTEAL 2W0S P Sodd] pAeos] .
DOYSIGRISS B PINOD ‘puelaruus/puessest | ooisanal B Buiddesd eaessed A0 AR ybiy Y
sdosd 93 posienads U260 pue spuessesd pue aziew 'san iy poddns (daap wg-L spog ‘sebeuiesm
@50 AISu0; ' 2O0ISaAY pousng 'spueipoom | s s2¢o|s Jamo palealynD [pasioul  Apeam  yim dol ‘sayuesd W oeswes
30) |BIUA0S S1EIIPOIA | Aepuosas wapay Rlonsuaie Aioa Aisnoinadtd julenow Buidors AlRIBiopon SNOJBJLOCIEINUY | OrLL ag nyd Jaddn St
"y
"W uy JAGUINN
spruppy | D5 Y aweN woysig
RRUa0d puen uonezabop ASM-PUET JUDION s)10g ¢ ABojoydiowood) ABojoas ueo | eady |wolsdg pue | puey

"BUOT) JUSSIsd UO "O4u| BUIT SSEQ ¥ JAIdeyD

L8023 INTWSSASSY LOVIINI TVANIINOWIANT LSY!

4-31



000z Aerugay

dd3H INdIDN WYN vOIr

i *$9541 Jap(O 's[108
1O SPUEIS JWOS 'Slayoul mojeus  'sebeutesp pasiou UIBILNOW
HSNSINY F ANSI0Y 00QUIBQ DUE PUBPOOM PAUODUBRAE MOU [ANeam o1 AIdlesapowd pue saquesd unotd
O} [enuied paywer Aepuonas waIpIw NG paddosy ALed Apuasay [sadois dadls uim WIBUNOW snosapuoqiedsiuy | 0oL |25 BuenN g 2
"[EnuNod Ho0ISOAY
© A1S340; SiqEUCSESY
"SDISAS usnanposd
Kiisaloj0ibe w asmsed ‘pue|don ‘sayueld
pue 5400 a0 1eiuuuad | molle) ' JUBLND 1§99 190 ‘wnpaw Algeqo.d SNOJIRUOGIEIDIUY
Jojpadoaasp @Q i JO SPURIS AWOS 'S1avon) UMOUY 10U 23R [syidop 105 'Sy mop doadls | 1SIyDs ¢ alesswoBued
PINGY AB|[BA UBILYD WeN OOQUIEY PUE PURIPOOM NS uoInposd 20U (Y AGIBISpoW  UIaMIag  pasIout ‘AUOSILUIL vBLN|IS AS|IBA UBIYD
ayy 0} Jwanelpe sealy AIEPUO2SS WHPSPY | SO} pasSn ARAISUDNE AIuaday pjeem adeud) A3((eA mouEN —ueiaopi0 Jaddn | 019 109 WEN famon (o4
"enuaiod %20355A)
% A1jS9:0] IQeUoseay
‘swayehs uvonanposd
Atsauoy0ibe w sumysed
pue sdoss sau) eiuuasad | 'S20J) JOPI0 10 SPUBSS jewWsS “Ais ¢ dasp
10} padojanap g JUWI0S 'S19MIIY] 00QWE] ‘UMOUY 10U 2SN Uz Srog sebeuiip  pasul "AU0ISAR[D P SUOISHIS
PINOD ABjeA daIuD LWeN QAISUSIKD PUE PUBIDOOM Wwaung ‘uonsnpod a0y 1y Ke1esapow pue sadols dasls ['sucispues ‘apesswoibucd SiltH
ay} o) usoelse sealy Repucods wmpaly | 10y posn AlpaISuaIxa AQuaday [0F EJapoul Uum Si MOT | pau snodoelssf-ossmnrt 009 82 pnoH Buon b
‘dalut) WEeN JO UOIdS s1alcid
M3y e pue Buey weN | uonebiu yum ‘ssau604d vl asn
uonEIpsUB | Jamo] uo sdiuems jeuocsess | jo uoisuedxa pides Jusseddy "9UDISAR|D B SUOISIS
doso pue Juawdoaadp PUE SJONIIY} 0oquIeq suapseb pue sobelia Augp ‘auoISpUES 'SelawioBucd
uonedua Joy ‘pueipoom AIEPUCDSS ‘aimsed g 9ZIewW UosEDS ‘doap we-z s10s Ae-AlIS | pad snosoelsr)-osselnp
[eiuaied a|qeiepisucd | MOj swosS spueissesb pue 397 '201 |1 ‘20U ApDEd J05 S|4 MO JWIOS IM I0BMNDY [ P SHAISNYSD ABIPSULDI LoAIRSDY
YU ‘Bare SIQRIE YIU W | puUBtdod moje) pue WaLng | pasn AlIABaY [0S pue Ausody [Aalea Buneinpun Anuab o) 1e4 | yim SBU0ISIWI| UBILLIBY | 05 0B Jaddn (¥4
lequatod o0ISaA
v A1}5310} 9jqeuosesy
SLIssks uoinpod
Asaiooibe u S92} JapI0 .
simsed pue sdouo 39| JO SPUBIS SAISUSINS 3JoW Aaiiea R S0 apoku
jeuuasad 10; podoleaap awog 'savoIg coquueq | G WEN 01 350D SACOIS Luns yum wyz Inoge SI0S ‘afeys ‘yew 'auaisy's
2q pINOS datus) WeN SAISUIIXD PUB PUEIROOM JOMD| O] PAULUOD MOU B5A |.cofpuipip  pasiour  Apigam DI$SR1Y ISayuels sadolg weses
3y 0} uaselpe seasny AIepucoos WP ‘pasn Alanisualxs Apuasay pue sados deols o) esspow snosdjluocueEssiuy | 098 |92 uewes 0z
"Wy
wy | JBQINN
apmniy [P5Y | swey wotsAg
enunod pue vonelabaa asN-pULT WSISY spog g Afojoydiowoss ABotosgy uealy | valy |weisig pueT | puet

"PUOD) JURSEI4 UO ‘Opu AUl aseq iy JAdEYD

LH0d3H INJWSSISSY LOVAWI TYLNIWNOUIANT LS

4-32



000z Aenugag

ddTH IFIION INVN vIIf

"aoe|d Suiye) Suiddon
uieLsueD U1 SISBBIOU! [BRURISANS
UIBL §1 JDEAN “SWSAS ‘uenenpoud aou Apped
uopanpoid Aysasop-oifie ‘puBdomn MOYTE P IUALND 10} pasoplod aue Saseud)
oW pasesodioau pue '$33.} J9pP|0 JO SpUR)S Rajea 1sopy suonendod '
‘paysnoRIse aq pnoo | abie; pue siaNoIy) coquueq HIVISIAI ULIIPISUOD ‘dosp 03 WnIpawW §j108 "SIASNYD SRPAULALUI
sdeus a9l pasyenads WM ¢ SpuBls ooquueq BABSSED pue aziew ['safeutesp  pasioul-uou 4O YU SBUCISIWI ,
‘@8N AISa10} 9 HOOISaA M3} Y CPUBRISNQ MO[ ] "90U ||I JO} PAULIE) AlaASUIT AXEDM Ulia SOBLIST DIYSIDtEM UBILLGS (Suesb AsjleA ueryD
Joy lenuaod Wb 1 pue pueisselss gruys vadp Auauna pue Ajuaday Buidols Ajust o) 31edpow v snoJspuoqIEslUY | 05ZL (301 wieN Jaddn 62
UIBLSUCD
UIBW S1 JSIBAN SWSSAS
uononpoid ARss0) ‘uenonposd aou Apped
-ci5e o pareiodioou 10} pasep|od aJe SIDRLS) ‘8105 Aeto-A)1S
PUE 'pausGeIsY ‘pueidon Aajlea monen ‘suonendod idap  wnipay 'sabeuielp
SG PINOD SACD 98 MOJiB P WALNYD "SR %I0}STAI I|GRIIPISUOT) [PISIDU AISIRISPOW SWIOS PuR | {SAAISNYI ABIPILLINN
PosIEIads 9N AlIS9I0) | JEP|O JO SPUBLS PUB 1%L ‘BARSSED DUB DZiIEW ApjEaMm Y DPapoIa Asenag ! - YuM S3USISIUN|
2 ¥2015aA) 10} 1enualed | COQUIBY Liww ‘PUBIYSNG MO| | ‘20U 1Ny 10; PAWIBL ADMSUSILE [SId0jS dONS M@ B puR | UBILIAg SWIOS) ‘sayuess spueidn
ySiy o3 euepoy | pue pueisselb qruys usdo Auaung pue ARuddey [PIBapoW UIMm SJO ulBunON shoJapuoqesay | 0BSL |29 lenoH nygd- gz
‘spue|deso
"UoIeDLISLBIL MO|[E; PUR JDLND pUe ‘aoed Buey
G010 pue Juduwdopaap | spueissest uady sovonyy | Buiddoss jo uoisuecks SIS
uonebtu 10y lenuanod OOQWIEQ PUB PUBIDOOM | “SPUS WALINGS pue Wayuou *S110S J0 Yidap ajgeuea 'sayuesd Aajep dabN
A0S YIM BasE LY Asepuosos wnipap he aou Apped BuimosB Ajuasey [uiim aoeual AajleA je|) moLeN snoJspuoqiesauy| SSL 1B weN Jaddn L2
{SSAISNLE SBIpSLUSIUL
Yum SaUCISaLL
'Sod8 'SIE0S MOJEUS UBIULID (SISIYIS B
SISN A0 | ORI JO SPUBS JAISUIXD 'sobeuiesp  pastwr  Apjeam | aresawiolbuod ‘auoisaw
[EI2J2WIL02 40} JIGEINS IO HIMOIL coquieq wononpoad HO0ISOAl| 10 A[DIRISPOW Uitm  PIpAIR UBLNIIS= UBDIAOBIO ,
Aqegeid xo0isaal DUE PUBIPOOM AIBPUODDS Jo) posn pue ‘paddoss [Alasonag  ‘sedors dasis o1 Jaddn swog) isejuest WIN oBX
Joj [enuated payumy asuap wbiloy wnipap Ajued s pue AJUeday PIBJSN0W LIm S2PIS UIEIUNOY snoJapUoUEDBlUY | 06l  PLE Nug 04N NUud 24
‘SOAISTYLS SIBIPAULII
Ui S3UCISaLUNY
‘pue|dor UBIULS S S)SIYaS
MO} pUR WILND ‘So4 gjesowo|Buo 'aucisauy
J3P|0 JO SPUBIS PUB SI9NOIY) , safeuresp Uen|IS— UBISIACRIO
SEOISaN g ANSI0) | 0OQUIE] Yim 'PUBIYSNG MO) Wooisan Augp paddos pasoul  Apjeam - yim  doy Jaddn ‘sayuesb sbuneard
10j [Enuased pauuwn] | pue puesselS qruygs uadQ | AlAisuSIXD [0S pue Anusaey enow  Budors  Slesapoly snoasyuoquesduy | OLEL IS WU OBY M [+74
Wy
wup | Jaquiny
opmpyy | US| swen wasks
{BUd0d pue uopeaban ISM-puULeT JUddaY snog g Abojoydiowoss ABOI029 uealy | eaty jwaysAs puey ! pueq

“PUGD UDS3Lg WO 0| DU SSBY It 2dEeYD

JHO4IY INTJNSSISSY LOVANI TYLININNOSIANT LSNHId

4-33



000z Aengady dd3H FG3ION WYN wIr

‘BuosaLN|
UBIMLS J-SNOLBLILOJIED)
1$23IuRLS SNoIajUOQIED
=3y [SIMSNLU
'533l) "S|10S MOjlEYS anuesf mssELY €|
‘528N Ans2a0; | Joplo JO SPUBIS SNSUSS |sabeuesp  pasoul  AMESM | SIAISNYD S12IPIULDN
[BI2JAULLOD JO) AqENNS WO 'SI9NDIYL COqLUEY ‘wonINpoId Ho0IsAI 107 ADIBJSPOU ulm paposa Y1 SOUGISSLLI SABNBA SamoT
AQeqoid Hrooysan) PUB PUEINOOM AJEPUODIS Jop pasn pue ‘poddosd [flauanag  'sadols  dasis o) uBIuLSd BucISall 104 WEN
JO} [enudlod paywny asuap Wbay wnipew Aued |ns pue Aua99y RIBIPOW Ylm SIPIS UIBIUNO |'SBYS "BUCISIIS LBILOARQ 0L 0rT WES WeN s¢
SUIDISAS ‘BUOISARID 'g SUOISYIS
uononpo:id Ansai0p-0ibe ) BuoISpUES 'aleIawo|Buod
ozt pajesodicou) pue ‘puE|dois %20}s3A pue Bujddaia "| pa: snosseisineoisSRINL
PILSIQERISD 2Q PINCD | mojEy % IWAMNG  siavayy [OF PRSN KOASUSD® SIOW MON | ISWES B0 G LB ‘J|eYS
sdoio douy posiedS | COQUIEQ MI} Y TPUBROOM ‘HO0ISOAY 10} pUE ‘eABSSED ‘doap wg-Z sios Aepe-Ag 'SUCISYIS 'SUOISPUES
‘25N ANSSi0; 9 O0ISOAI | AIRDUODSS MOL R pURIYSNY 2 921U ‘90U |y BumosB ['SINU MOl BWOS Yl SDBUI) DISSEILL SIAISIAU Aatep,
o) renuoiod ySiy | mor* pueisself qnuys uado 103 pasn Aued Aoy [Kaiea Buneinpun Ajual o 1ed Suhuest oisseu] vl 08y 26 Bued wen te
*S94} JOPIC JO SPUE)S JWOS
*S1aN0IY} COQUIBY SAISUANE posn j0u Ajuasedde
[enu@iod ¥o01SoM WliM JSDI0; PUB PUT|POOM MOU 1901 |y 30 seale . '5ado|S LIRUNOW JOMO| ‘SOAISNLD JBIPOLLIAIL i ,
v Aljsa.o) o|QeUCSESN Auepuosas mo) asuag M} & popoddns ASnomaid [$ Sy mol Buidols A|DIBIOPOIN | Uim SPUOISIL UBILLSD | 0RS [P 10N 08X Nug £e
* SWISNSAS
uenanpod Asas0;-0.i6e
ojuy paresodicow pue , {'soaIsnauI
‘PIYSIGEISD 3Q PNeD ‘puedon ayuesb oissen ] el
s30.0 334 posiRDadS | MOIIB) ' IUBLND RPN : TIPS [ 9 SPAISNYD JBIpILLIAL
UN SYL 40 ISOM B oOQUIBg M3 Y PUEIROOM 'DOST S| (O MOJBUS SI10S ‘SafEuRND | Ulm S2U0ISAWY UBILUAd
ut Ansaicy pue yooisaay | Aepuooes mol g puelusng | Anusuedde mou :Burddoss 1o; pasiour Aajeispow yum sadors sWoS) lduoisaW P . . Aayjen Jaddn
105 [enuaied wrpay | Mo pueissest qruus usdo | pasn Alaaisuatut Aoa Aluddey elunow Jeiapows pue daalg ['9leys ‘uUCISHIS UBeAR] | S16 [PBL wels e ze
‘SpIRy
pio LO sape|6 alwos pue
SIBPIY ooquieg ‘Sialu0D
Suipn|ou) ‘S99 1apjo JO ‘paucpUEqe WINIRSW O MONeYS IUCTSIWN B
SEJUE JAISUBIXD YIMm 15340 Apusuedde mou ised au) [siiog ‘sabeuieip pasioul ['9[EUS 'SUQISHIS URILGARQ]
‘asn Aisas0 pue puejpoom Auepuosss | Ul paddoss usag aaey sdoyy KISjesapow 03 AMEAM  Upm | ISDAISNYS Sleipauusiul UIBUNON
10} jenualod wipaw JSUIP [je} PUB WNIPI UO SERJE |[BWiS OM] IO JUD [Sadojs urelunow da9ls Aap | i SduQisal ueluuad [ 0erZ  1OOL ‘eig nug LE
'Spiay p|o uo sape|d awos
puE SIeNOIL; 00quIeq “Saa.n WRIPBUS [SLWESS [BOD 7 HEW ‘dleys
JOPI0 JO SBAIE SAISUID " 'poucpueqge Ajudiedde [oL moeys spog  safiewelp ‘JUOIRYIS ‘BuoISpUeS
‘SSN | YIM 'DUBIPOOM AIEPU0DIS | mou lsed aul ul paddoss Uaag [PasIDUl  AIEIEPOW  ulm ISSEU ) ‘SASIIUL Isado|s walses
1$2U0) 1O} |1BIUBIOE MOT 2suap By wripay | daey sadois deals 59| Ma) v [Sadojs welunows daals AJaA auuesb sissen ) Sle g8 2L utL Ny ot
un .
"Wy Joquinn
epmpy |25V | - awen washg
{eRUACY puET] uoneobaa 2S-pue U3NIY spog g ABojoydiowoen ABojoon) ueal | eoty |waoysAg pue | pueny

"PUOY IUBSDIG UO "OjU} BUIT asE] [t JAdeyD LHOdIY INIWSSTSSY LOVdNI TYINIANOHIANT LSHid

4-34



000z Aenuqay ddaH ~4IION WYN YOI

sym

2 SYSIPUE ‘BUOISIWI
'auolspues ‘aleys
UBIUOAS(] JOMO-UBLNIS
1SNy “INOAY TauoISIWY
‘Juoispues 'aeys

"JUIZIISUCD LB ST UM SNOSPUIOGED-URILOAS]

VIgld UBABSUOUG 243 SLWBSS (20D 'JUOISIL]

SIDLIOG BUN I} SUBLUM 'SAMO} WEINS ‘BUOISIIS "WaYD

Auenonted 'SWwslsAs pauanp uo paseq uonebu 'sBuddomno ¥ao0i ‘[eys SNoJAJUOLED

uensnpoid Aysaio; Y ‘uononpo.d 9o Apped jpue sy Buunies; ‘suoteunoy !  'sanuelb snosjuogqies

-0i6e oun pajelodiosu .10} pasapiod e saceLd) ISIey O SEae QW0 FIY [SIAISNIUL

pue 'paysiGeIsa ] pueidoss mole; 3 WdaNND fatea moueN suonendod ['spos Ae-Auis widop wnipaly ’ uesb oissew ]

24 PINCD SCOLD 21 "sauld Suipniow ‘saal) MICISOAI DIGRIDPISUCD SabeuIRIp RISl AlDIRIOPOW 38| | SIAISNYD Nes

posyenads ‘9sn Asauo) | JopIo JO SPUELS PuB SiaoIyl "BABSSED DUB SZIBW [HUUOS PUB ADESM UM PIDOID [-POUMIAIUL UM SIUOISIU

W HT0ISIAY JO) [BRUOd | COQUUEQ Yim "PUBIYSNIQ MO[ | "B0u 1Y JO) paULE, Alpaisusiu Nlaianag 'sadors dadls  may UBILWI .ouoSaun g spueidn

Sy o) Mesapo | pue puelssesd qruys vado Apuaung pue AjLdaay B pue JIEISPOW YliM VIBUNOR |'312Us ‘aucisiis ueoAR] | 0521 tYS UM Nyd 8t

'ABID % J{IS 'puesS

-peaidsapim 10 sysodop Aewalend

JUOS) ‘uoISIL

sawayos uoneliu ajess
LBILLDJ-SNOfapUOgIeD

rews 'suspsed pue sefe|a

'UORENPSUIIU Auely ‘passplod Apuanbay . . syny
Na015any/doID AL SH00) AI||BA HOOISBA| : T NSIPUE ‘JUOISIW
pue uawdojaaap 'PEACSIPIM 30 siequinu atiey yum | ‘3uQispues 'Jeys
uonesul o) sauld Bunok jo spuglg | o0 ‘aigeiaban ‘azew ' Sau 'spfeulesp PISIOUl | UBIUOAS(] JOMOT-UBLNIS
1BQUDINd JQRILPISUOD ['SpURdID MO)jR) PUE JUILND Buneann Joy pasn Ajaeay [Apeom Ada 01 Apjeam i ISINSNYD SBIPBULAWI uleld
Uilm "EIE D|QRIE YOU pue spugissaub uadg | AeA Auaumno pue Ajuaday ('uield Buneinpun Ajuab 0} lerd [ Yim seucisaw uBiuudd | 0ZLL B8 ueaesuoud L8
%0153
Aq pasn Alaeap "adeid
uoneIIpsSuBU Buiyes Swiddous 3o voisuedxa SUIES (20D "SUMISIWIL
deso pue wawdoasp WOS "Sp|3y PR uo U : 'IUOISYIS "WAYD ‘Bleys '
uonebun Jo) jenuaod |'spueicois mope) pue uaung Xpped 104 BABAIIND AjDAISUSIL ‘S(10S 30 Uidap J|QeuLEA | $NOISHLOGIES) 1IUOISIL 10014 AaieA
JUIOS LM BBLE Uy pue spue|sseib uado Anuauns pue Auaoay Juim a0eua; Aajea Jey mouen | uemwssg-snosspuoqied | QZLL B2 10d WieN oc
oY)
w ul laquinp
spragiy | PEUH| ewen wRISAS
|eRUacH puURT] uoielaBoA, osn-pueT| Juaday s]10g ¢ ABojoydiowosd ABojcan uedl | BOJY |WOISAG pPuUET | puel

PUOD) WIS WO "OpU) ST aseg v JaldeyD 180434 LNSWSSISSV LOVAW! TVLNIWNOEIANT LSUId

4-35



000z Aenigag

9 - ¥

dd3H 1-dIISN WYN ¥2If

LSy 14
(SPAISNLD IjEIpoULBIU
YIIM S3UOISIWIN UeiAudd
2LOG) ‘auosau ¢ a(eys
1 ‘BLOISPUES LRIUOAD]
[NeIswobucY ‘aleys
UEQSuoS 'JUOISPUBS PAJ UBINOAD]
UIEW §1 10%EAN .wEo«Qﬁ SWIEDS (80D 'SuoisaLu) |
uoRoNpoId Asasoj-oibe o eucisyls Waud
o pajesodioout puz ‘sapeyS Asselb auiog Sleys snospuogie]
'DASIGEIS 3 piNoY ‘$00J3 JADIO JO SPUBLS M3 HINSIAY MO|[EYS O WP §{10S sEn
sdosa a9); pasyeneds | v dds eueldloN puk Sauld Aq pasn Aineay Inq 'soed 'sebeuiesp  pasoul  Aldasp O APSIPUR 'IUCISHLWI| sado|g
280 AI1S9105 ' HO0ISON | YU SISII0) PUB SPUBIPOOM funiel Suiddoss apyp moN Witm  “syty  Buidors  Kdeals ‘JUOSpUES 'I[EYS wagnes
Joy 1enuated ybiy Kepuoses asuaq | ‘paddosn Alpasuaxe Ajuaoay jor Amesdpow 'papoid Aea | vewossgesmot-ueunis | Oyl w21 UBnoud) Mg ot
‘9oe|d Bune) Buiddomn
U SSEIDUL BRSNS
UIENSUOD ‘uononpoad aou Apped
UIBL S1 JAIBAN "SUISAS 1o} pasaplod aie SYoRLUY)
vononpoud Ansase-oibe ‘SAajeA apIs ue Astien 1so suonendod
iUl PRIBIOLIODUY pUB | Blid JO SPUBIS JWOS "SI} HOOISAA] GRISPISUCD ‘dasp
‘pAYSHARISY o4 PINOD | inuy 40 saa0uf pue 'pueldoss ‘suapeb pue SaBe[IA o1 WnipaW SiEOS S|y MO ‘BuoIsAWI|
sdes oo pesIEAdS MO} P IUSLNT 'SPUBLS AUB "BABSSED DUE SZIEW M3 B pue sabeuizip pasmul | UBHLWIAY-SNOIILOMED
-9sn Aiseio) P uooisan] | COGIBQ MY}y 'PUBIYSNG | ‘DU (1Y 10} PAULE) ADAISUDIUI [FUOU 1O ANEIM UiM 08U} |  ISAAISN)D SEIPIULSI 10014 AsjleA,
10} jenuaiod ybiy Mmo| pue pueisselB uadp ApuaLung pue Auanoy [0BLa)  ASfleA 1B 9PIM Y| Ul SDUQISBW| UBILWSH | OCLL Y noiin weN &C
e
wu | . JaquinN
opnyppy { P8 Ul sueN wayshg
{enuaod pue ucijelobop aSMN-puUR JUa3Y snog g ABojoydiowoss KBojoen) uedl | ealy |waysAs puey | puet

‘PUOT) RSB UO ‘O] SUM I5Eg b adeyd

LE0d3Y ININSSISSY LOVAW! TV.LNINNOYIANT LSl

4-36



FIRST ENVIRONMENTAL IMPACT ASSESSMENT REPORT Chapler 4: Base Line Info. on Present Cond.

4.6.3. LAND COVER AND VEGETATION

46.3.1. LAND COVER IN THE CATCHMENT AREA

The area surveyed was rather limited when taking into account the size of the
catchment. Forty fand system types were identified from analysis of 1:50,000 scale
maps of which only 12 (LS 1, 2, 3, 5, 6, 7, 9, 10, 14, 16, 20, 21 and 34) have been
traversed. Due to problems of insecurity, it was not possible for the survey team to
traverse any more LS’s. This survey will therefore present only a very fragmented view
of the Nam Ngiep catchment.

The lower reservoir has small areas of secondary woodland (LS5} all seriously
degraded, with extensive areas of land cleared, cultivated and logged. The middle and
upper reservoir (LS14 and LS21) though less degraded (least degraded between Ban
Houaypamon and the Nam Mang confluence} is still mainly covered with secondary
woodland (with large areas of woodland) interspersed with areas of hill rice cultivation.
In the upper reservoir the Nam Mang (tributary upon which Ban Nakang is located)
most of the valley floor has been cleared for paddy rice cultivation in the last few years.
Small scale logging operations are currently working in the lower, middle, and upper
reservoir. -

In the small areas of LS82, L83, LS9, LS10, LS16, and LS20 surveyed the steepest
slopes and ridge tops tended to have the oldest and most divérse stands of trees.
Particular patches of LS2 and LS3 had the most mature stands of trees observed. The
riverbanks of the Nam Ngiep in LS1 are heavily cultivated {mainly sugar cane and
rainfed rice) and further from the river large areas have been subject to swidden
agricullure, logging and the impacts of small to moderate numbers of elephant.
Interestingly most of the bamboo flowered and seeded more or less simultaneously in
LS1 and LS2 four years agoe. The large quantities of dead bamboo which built up then
burned in a series of severe forest fires that burnt through the areas in the following two
years. Hence the degraded secondary woodland in LS1 and LS2 is charactenzed by a
grassy ralher than bamboo understorey

The northern end of the Nam Xao Valley (LS7) has recently been almost totally cleared
for a large irrigationfresettlement development project. The southern end has a mosaic
of young secondary woodland interspersed with late stage regeneration on crop fields.
Two old village sites were present in the southern end of the valley. In addition logging -
over the past 8 years has extracted all of the valuable trees in the valley and on
adjacent slopes. The hills overlooking the Nam Xao Valley have all been used by
shifting cultivators in the past 10-20 years, and are covered by large areas of bamboo.

The identifications of the trees observed indicate that the areas of catchment surveyed
have low species diversity in comparison to other woodlands surveyed in tao PDR
(surveys in Xaignabouli (SFEB), Vientiane (SFE9) and Attapu (Xe Kaman basin). The
level of diversity is comparable to the degraded woodlands of the Nam Leuk catchment.
However the forests of the Nam Ngiep catchment surveyed are generally older than
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those found in the Nam Leuk Catlchment.
The land cover of the catchment area is presented on following Figure 4.8.

The severity and age of degradation of the land systems is presented in Table 4.17 and
alist of trees identified in the respective habitat types is shown in Table 4.18.

Table 4.17 Degradation Level of Land Systems Visited

SEVERITY OF
LAND SYSTEM TYPE OF DEGRADATION DEGRADATION AGE OF DEGRADATION
LS1 Shifting and paddy cuitivation Very Severe 50 - 100 years to present
Elephant induced Severe 50 years fo present
Fire Calastrophe | Severe 3 yeais ago
Logaing - Very Severe 7
Shifting cultivation Moderate 20 years o present
LS2 Elephant induced Severe 50 years to present
* | Fire Catastrophe Severe "~ | 2 years ago
Logging Moderate 20 years to present
LS3 Shifting cullivation Severe 40 years to present
- | Logging Severe 20 years to present
LS5 Shifting and paddy cu%tlvatlon Very Severe 20 years lo present
Logging Very Severe 20 years to present
LS7 Shifting and paddy cuitivation Very Severe - 20 years to present
) - Legging Very Severe 6 years to present
LS9 Shifting cultivation Severe 20 years lo present
- Logging? Severe ?
LS10 Shifting cuitivation ) Ssevere 20 years lo present
Logging - Mederale 6 years to present
L514 Shifting cultivation Very Severe 10 years o present
Logging ) Severe 10 years o present
LS16 Shifting cultivation Severe 20 years to present
- Logging Severe 4 years lo piesent
LS20 Shifting cultivation . Severe 40 years lo present
Logging : Moderate ) 7 : :
LS21 : Shifting and paddy cult.vallon Very Severe 20 years o present
: ' Loggmg ‘ Severe ?

“All land systems experience (and have experienced in the past) hunter-gatherer
degradation pressures, which can beg significant. All ecotypes have probably suffered
moderate to severe degradation pressures from large populations of wild elephant until
about 60 years ago.

However, as mentioned in the land system description, the potential for development in
the catchment is variable according to the system considered, faking inle consideration
the local vegetation, geoclogy, soils and topography. A synthesis of this potential is
presented in the following Figure 4.9. This may provide a preliminary basis for the .
identification of surtable areas for resettlement or regional development

4632 . FLORA
The list with vernacular (lao) “and smentthc names of identified woody spec;es is
prowded in the prellrmnary table betow.
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