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3.2.4 Biological characteristics in natural ecosystems

3.2.4.1 Methodology

The data used here are those updated by the Institute of Ecology and Biolopy
Resources from analytical results of samples collected in August 1999 in studied
communes. The data was also referenced from those collected in 1995 by the same
authors.

Methodology including: traditional, statistic systems analytical methods as well as
ecological impact prediction based on setting up Environmental Matrix. Sample
collection, pigment fixation as well as sample analysis were caried out by Institute of
Ccology and Bialogy Resource procedure.

Some general aspects of natural conditions

The study area is located in the Red River delta. At present its natural character was
agricultural area of peri-utban: the whole area were classified by the following
ecosysten.

A. Water-watershed ecosystem

B. Terrestrial ecosystems: mainly agricultural ecosystem in delta
) ¥

3.2.4.2 Status of ecosystems in the study areas - Dong Ngac

A. Aquntié ccosystems
A.(a) Phytoplankton

(i) Species composition

After analysing of samples collected from the field, 70 species of
phytoplankton belonging 4 phyla (Cyanophyta, Chlorophyta, Bacillariophyta
and uglenophyta are determined. Amount of species as above is nqt enough
to express real species composition in the nature. In species composition of
phytoplankton, phylum Chlorophyta is the most abundant in species
composition.
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Table 3.2.4.1
Checklist of phytoplankton in waterbodies
of Dong Ngac and its surrounding area

No. : Species pond | vice-Nictd ::"‘;lr
Phylum Beitlaviophy ta S . B
] Mclosira varianls - 7 B +
2 M. granulate var. \.mda I T s
] M. grmulmc var. angu _I‘;}r"s_[;l—r;_hs I Y
1 M |sl.|||d|cn o __,,-- i—“_—_;-_.—— ___.+u~
5 M dlsl.ms . B o R B I
6 | Navictgmcis
7 N. gasirn i o - T . t
) N. radiosa S A‘ B _____ “ -‘_ . +_ o
10 N. p!.:ccmuh ‘; v A# - i_u.., T I
II - S\ |;ét_i.m utla o v + + i
n Nn};r;éi;}.?.}écn e R
13N plulsppnmr“\l-i-n__ o B
14 | Pinnmtkaria !_..Ihb.l - I - -‘ .
t3 Achmanthes laceolata I +
Phylum Cllluruph\'l:l o o _

16 Anklslrodcsmus ﬁlcﬁlus- ——__—__— o ‘ i:_’r__m -
17 - A. amcuhms - R S
18 | Closterium linmeticum L
9 Cc Ias:lcriopsi-s nucr@onun o +
20 (‘oclnslnuﬁ r'cliéﬁlalum - e +
21 Hyalotheen dissilicns - ‘ ,,ﬁ, J_ N R
22 Gonatosypon .|cu!calmn- ;ﬁ o i )
23 Mlcros;)B}; _\;—Ii-l;.tdllﬂ o I A :_“:‘
U P.lch\a;&élln wntbring - . B -_ o+ s
25 'Scc‘nédésat-t—s—a—rrn‘;ius . blcmldqius ) _ +
" 1S dnnmphns ) 7 T [ I R
n S. acumimiing v, .ICIIIHIII\IIIS . B __ R +7 1 7
8 S. producio- c.lplmlus var. md|scus :_:—__ ) 4
29 | S. protuberans o -::_-:.__--_-_.__: Y -—_-___'_“ -
n S. c.mlmlus - _ 477# S o e i +- v
kY| S. qu'ldncducl.i - - - o o 4 +
1n S ¢llipsoidens T T T *_ R
n Schrocdcnncugcr. - IR +
H Crucigenia |crmpcdl.| 4+

g 13 COS:-lmrimn gr‘umlmnr 7 I '
36 Tcir'ledron lullnsllssnnuﬁ; o D ‘_.-.;j_ ‘___’__
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. . Red
No. Species . pond rice-fickl river

n T. trigonum var. verucosuin +

38 T nummum +

19 T. trigonumu var. gracne +

phytum Cyanophyta

10 Lyngbya contorta + +
41 | Oscillatoria angusta + ’

12 O. {cnuis var. lcrg,cslum +

1 O. princeps +

41 0 formosa e R ' + )

5 O qu‘ldnlmn;:ukli;\;.lmmm—w“'m_-wmm“‘ 7 v

6 O mcibborskii L S RS R

17 Spirulina h.mmc-nms R T

18 S. major I BN 1+ _
Phyhom Euglenophyta ,

19" | Coccamonas orbicularis + IR

il)* E;glenn ACuS var, acus « {7

S |Ecwdn ) I

52 E. bblouylr S + o

53 E. oxyuris var. clnrkomcnsm I R

s | Ehewichonas e L

[
o

E Immopll\la ' +

E. pro.\mm +

LT
~

E wangi +

e
=

Phacus acnnnn.nus var. mcg.tp.u.mn im +

P. helikoides +

L
N

o0 P Iismorcnsis +

61 P plcuroneclcs +

62 P Inm.lq,umlrus : +

63 Ptcron.-oms aculeala

+
o4 Sirombomoms cunealn ' + +
63 S. fluviatilis +

an Trachiclononas pseudobulta _ +

a7 T. cnsifern +
6% T. hispida ' . - F
69 T mk!n\\skuf bmurcll\l +

T T. pl‘!uclmuca var. oblonga +
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(i} Quantitative distribution

Concentration ol phytoplankton in rainy season fluctuates from 1,000 to
200,000 c/1. In types of waterbody for example water-rice. field, Cyanophyta
occupied a dominance in total concentration of algae, mean while in pond,
Iuglenophyta is dominant in species composition.

A.(h) Macrophyte

Aquatic species composition of Macrophyle including species largely distributed
in landscape of flat as hyacinth Lichbornia cracipess, Lemma minor, Pistia
stratiotes . ‘These species distribute only in ponds and some water rice-ficlds.

A.(c) Zooplankton

(1) Species composition

There are 37 species of zooplankion belonging to Rofator, Cladocera,
Copepada, and Ostracoda in waterbodies of this area. Amount of zooplantonic
species as above is not enough to express real species composition in the
nature. Among zooplankton, Rotatoria, and Cladocera occupied a dominance
in species composition.

' : Table 3.2.4.2
Check list of zooplankton in waterbodies of Dong Ngac and its surrounding area

No Specles Pondl Rice-ficltt § Red river

Rotatarin

i I;i_linin Icranvg‘i“s-em _ ' + +

2 | Ebachion 1+ T+
Y| Badonuscatyciorss |+ | & [Ty
¢ | Bobadapestinensis | T
6 |Bmtemss T TTTLC

7 Diplois davicsiae T C

8 Euchlanis dii-n'lmll;l T *Jr— N

9 | Lecone (Lecany huma R
10| L.y teotina v I
0| Trichocorea Diwrely igets |« | T
13 T.(T} mln‘ls - T “ui:m_m a ﬁ-'+m_ b

13 qucsom;l [runcnhuﬁ “ B ”+ T

H Ké’mlcllnlro;-)-i.(;‘:-lw - _ 4 B « | T

15 | Koeoctilearis . Ty Ty
16 | Pobyarheavulgais | 4 Ty

B i U S

ix
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No Spccm\ Poul Rlcc f'c!tl ted river
17 Tetramasx 0])0|ICIISlS T + o
Cladocera %
18 Bosimina Ionglroslns o - | e +
19 - lC enodaphnmur;;;l:c_l_l_ S + + +
20 Dl.aphnosom.-; ;n-m T S U 4t
21 D. Icuclumbcu,mnmn_ o o + o+ R
2 “Macrothrix spinosa T v +
n | Scapholcberiskingi |« |
pX| Daphnia c.mn.n.l i + .
25 - MlOIII-(:llIb‘I.l - +
20 MOII!O(‘.IF]IIH.-} m.lclca\u“" o +
27 Sida crystatlina S -+
28 (‘h\dnmssph:lcnc'l‘;s T + | +
29 C. b.\r'|0| lJ.!mOI | +
i Alotm récl; mgula S + +
Caprepoda .
K] Mongonc;cinplomus fonnosqnus + + +
2 'M|crc<:\.<—:1;)i)-s-\.mc.ms o i R I
33 Mesocyclops l;l;c'l;.uu o —w + B B
M Tropocvclops i)r:is;i;llas"“””_-— I oy
15 7 Thermocyclops h\.aluuvlls_"nm_m_“_“m_m I +
36- ‘T. l.uhoqt;f.:n-l;s_:;mm“"‘m( . T N
Ostracoda
17 Ilctcompns anonm!n S - v v

(i) Quantitative distribution

Generally, concentration of zoop!anklou ranged 1,000 - 30,000 indiv./m3. At
ponds, Cladocera is abundant in spec;es composmon and occupy in quantity.
( Iadnc era occupied a dominance in rice- fields.

A.(d) Benthos

Benthic fauna consists of Insectine larvae, shrimps Macrura, crabs Brachyvura,
and molluscs. Shrimps and molluscs mainly distribute in ponds, crabs distribute
only in rice-fields. These spccws are common one in waterbodies - of -flat
landscape. Non of the benthic species present are considered locally or nationally
rare or are protected
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- Table 3.2.4.3
Checek list of zoobenthos in waterbedies of Dong Ngac and its surrounding area

Specics Pondd river

l);plc p

mn (‘I‘\;;t;uonuddc + ¥ i
‘Fam. Culicidae ¥ -
Fam Tnpuhdac S + S
Lepidoptera +

Hemiptera

Fam. Noclonccudne +

Fam. (‘on\ld.lc - - - - N "4,—”-

mn Plcidac ' + -
F.ml BcIoslom.llld 1 B k +

Odonata

Fam, M.\cromud.lc + +
Fam, Coemgnom(he S + o
Culmplcr.\ '

Fam. H\dﬂ}phlhd.it : + 4
Fame. D.\usad.w. T o + B
Ephemeroptera

Fam. Baclidae ' h + +
Olygochacta + +

Check list of crustaceans, melluscs in waterbodies
of Dong Ngac and its surrounding area

F Slu imps Maciura 8. Angulyagra boeligeri

I Macrobrachyum nipponense | 9. A. polyzonata o
2. C.\rldm.lns;mmm—- B .-IE_Siatolaizli);;iﬁc;r?ﬁz;l;——"_m_ﬁ'm
Crabs Brachyura lI ‘S dispiralis I

1. Somauniathelphusa sinensis i2 All_oz:;l-mloﬂgj;on;ls_ o
Gastropoda Bivalvia

1 MCI.’IIIOidCSIlll)CfClil;lnlll_Sf S I3‘.Corb|_c1h|;.;l;);;;d_q;ﬁ—m—“—_n‘m“m"J
s Taicbiagmnifera ' | 14.C. morelemtiana o
6. Pila pohl.l a | T fé—ﬁb&}.&;iE&}ghs.,.c cmssndcns-.m

gfg} . 7. Cipmf,op,lludum Ic;:-\allhgr;ndes R
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A.(e) Fish

By statistic, there are 7 species of natural fish in "walerbodies of this area. These
fishes are largely distributed species. Non of the species present are considered
locally or nationally rare or are protected :

Table 3.2.4.5
Check list of fish in waterbodies of Deng Ngac and its surrounding area

L. Hemiculter lencisculus

2._ o Cr:mogt_a;l_ls 51nc|~1;;s o
3 o -E,‘—I'n*i"t;f—uscus S B
4 | Ftaaa

‘t - *A;;.:\En_s_l;l‘l:dincus R

ﬁ—n . Carassius ¢ ._t;rdTus )
7.. . Clrrhmruﬁt;ldilvll;|1ciﬂ|_mw—““ o

B. Terrestrial ecosystems

B.(a) Plant

Within the transfer station of wastes, beside of derelict lands, (here are
considerable areas with grass ve;,elat:on The flora in this area is very poor in
species composilion. - This feature is characterized by the rate between
spec;esll,enus and genus/family. A genus is often has 12 species. Dominant
species belong to families as Poaceae, Moraceae, Asteraceae etc. Plant form
mainly is herbs and shrubs. These contribute up to 90% of the vegetauon cover of
this area. Therefore, this vegetation with poor flora has not rare species or need fo
prolect.

B.(h) Invertehrates

A total of 29 species of springail Collebola, and 8 species of soil worm
Oligochacia ave identified in this area. By preliminary study, Insectine
composition of this area has about 60 species.
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Table 3.2.4.6
List of Celembolia in biotops of Dong Ngac and its surrounding area

ll\';nu-:lsh'urill:w Entmnnhrull.lc

1. Xenxilo mmicola . - 18. DICI;";I‘I(‘)(A:;I‘!inll‘S‘II‘l‘dIClIS o
2Ahcronticllinasabina | 19Emtomobryasp.
).Onychiurus sp. ~|0Sinclhcoea

1 Promphonlm !.nudaou. S 2l Sn;cl—ln pseudmumic.»cAuhla

3 Bmclnslomcll 1 plnulla o Cy phmlcrulu.'; .
GFriescaswblimis 2. Cyphoderus jovanws
7 Psc11(iﬂnci10;I;_li-'; sp. Necliglae T

RP ,ls;;}gli¢;t;s o 23, Megalothrax mininus T
Y. Vitronum b;;séldc o ‘Sminlluu-itlillae - o

0. Lobcl!.l pcrl’usnomdcs S IJéllllllﬁ;.ll:IdCS ';;illﬁllclls

Isotomidae |25 Sphaeridia pumitis
Il FO]SOIdeS”e-;I.‘lg',lIII; o 26. Sphaeridia sp. S
I2 PIOIS‘(;IM(‘)IvI*l‘!‘ |;u;s;l;;h—_ S Dic\rtomill.lc S
DRl  |27.Digy dominaantenn
Ilsotomichaminor |28 Dicyromimaspl

15 (‘r\plop\glslhcrmoph\!us . 74_91;15)([-01_11_11—1;1_552

VI(:C oncm.uhs- o I R
17.Isotomurus palusiris S

Table 3.2.4.7
Check list of worm (Olygoechaeta) in biotops
of Dong Ngac and its surrounding area

Mc ascolegidae

. Phercum.l elongata

2. P E\i!ls

3 Ph Momsl

-I Ph PoslInmm
5. chllogaslcr bolai

6 D. modu,hmu

7. X. lophotrichus

Ocncrodl ilidae

8 QOcnerodrilus occrdenhlls
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B.(c) Vertebrates

Vertebrate fauna in this area is poor in species composition. A preliminary total
of animals species has been determined in this area, including  mammals, birds,
reptiles, and  amphibians. The number of species recorded for the area is
refatively small, with most species present only occuring is tow densities. Non of
the species present are considered locally or nationally rare or are protected.

3.2.4.3 Status of ecosystems in the study areas - Duc Giang

A. Aquatic ccosystems

A.(a) Phytoplankton

(i) Species composition

There are 83 species of phytoplankton belonging 4 phyla ( green-blue algae
Cyanophyta, green algae Chlorophyta, Bacillariophyta and Euglenophyta in
this area. A total of phytoplanktonic species as above is not enough to express
real species composition in the nature. In species composition = of

phytoplankton, phylum Chlorophyta is the most abundant in species
composition, :

Table 3.2.4.8 List of phytoplankton in waterbodies
of Duc Giang and its surrounding area

No Species Pond 2::":]' DU::fri
Phytum Beillaviophyta
| Mclosira \‘.uri.n'ush o o T N ",
2 M. grmulata var. T .
3 M. granmlata var. .mg;'for Siy-lmhs D R 4
1 M |51.md|c.| - _ i ‘“_'_:_ B _h_; i
5 M dlsl ns T ’ S : ;
6 N'\\lcuh ;,;'mh;_ S o B R R B
7 N. gastrm i T } .,
Y N mdioss 1
10 N. phcenluh e b,
12 Amphony 0\4115 Y A ———1--_. e o
1 S\"u;dr-.\ ulh I . + il Bl
5 Suncll.a robusln ST _ ) I + i
16 Nitzschia recta e .+ '
18 N. philippinarom 7 N .
u Pimmlzarin gibba D oy
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Rice- | Duongri
ficld ver

% 2] Ac!m.mlhcs l._\;:;:i.u;; o,

No Species Pond

Phyium green .l!L.lc Cilhnnp!nl.l

22 | Ankistrodesmus falcilus + +
n A .lmcnl.ms e T _
24 Closteritm Iimncltcum - _+— o

25 Clostcrm‘};.;.;; 1;11&6p(;ru111 - - %}ﬁ S

ﬁ(; ‘ CO_‘.’:ESI:U-I_;I;CIICUHHHH + |

27 'H\.1|mii;:::-.1‘(itssﬂlcns v R
23 Gomloz\g,on.|cu|enlmﬁn + | BN
2Y Mlcrocpm.u \\lllc.m.i I e

w Mouor.lpludlumc.mbcum o |

k]| M. grifTithii o - v | )

3;? |5 Jcl\\c].;dci ITliliuilrxl;nn'l 7 o :-m -l +
n Sccucdcsnms arnmlus \ar, blC"ill(ldllIS + N

34 | S. dimorphus +

13 S. acuminatus vir. .lcuummlus +
i6 S produclo-cap:ialus var. llldlSCllS +

7 S prolubcr.ms +

K1 S c'lnn.llm +
Ky S qllddl‘lC'llldﬂ S T r ---+~ N
-I_(lm 'S cll.||;so:dcus._“~__“_“"Wh o P
47I Schmcdcn.i setu,er.:_;-“ Y
42 Cruc;gcnm lelnb;&;';ﬂq“m fﬁi#yww o + 1T o
13 | cosmariwm gronawom ¥ I
4.4 ' Telmcdrm; |17|1;1;{!7|;5;|L111i|;|A o A_m‘m"_" I T
15 T lngo: um.\-a'r_ -;'c—r;;c;)s't;lﬁn——»mmm"m"m—_—_m_-m ——_+___ S
46 ;] T. mininnm o -——-——---—---_.--—‘---------——-- h —--+---- o
17 T. !fig(‘llllll“ i, [.;I'E-IC“C R 7+

Phylum green-blue algae Cyanophyta
T L\Il[,b‘\..l conloﬁ& ST e Ty __ s
9 |Lccumeen R B
30 Mensmopedn I"““i;‘;-—--——-—‘——-------~-—-—-—---————————-—-_——- -——-1-- N
51 M. tenuissimi : I ‘+"_ _ )

#g i2 M. ghiuca + + +
' 33 | Oscillatosia augusta ' +
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No Specics Pond lflilcclf]. D":f::!”i
BT i R
55 O. tenuis var. tergestini S )
36 O. princeps + +
Ay O formosa o T o s
55 |o. ;];I;;dnpllllt‘:{-l_ll—.’_ll'; o o I
59 | O mcbborskii PO e R
-ﬁﬂ Splfltilll;'il’;;(;lC[lSIS o ﬁ_;—— u%:"
0l S. tajjor ) D R
Py lum Euglcnnph\:la
62 | Coccomonas orbmuhns I R D
63 Euglcn.l acus var, acs R N R N )
64 Eewdta Uy
65 | E. oblonga I '
66 E. oxyuris var, cflzirko;\'ictlsis N ) +
) E. hemichironua ) . +
68 E. linnophyla T R R ’
69 E. pro.\lmz;-—wmm T + I
0 E. wangi I o T v
71 Plncus.1cum|m’1.1h1;.\nr n_lq,;amm\m—;qg I I
12 P. hetikoides D .
7 P lismorcusis T T e
T P. pleuronceics i I A R
75 P. Iriny: nyn.ums- e b
76 Pteromonas 1culve—;1—[;1- I B
17 Strombomonas cune.tm o T -“+- ‘ +
7% | S. Muviatilis 7 T B .
19 Trachelomonas pscudobulla ) e
20 T. ensilesa I m;;"
81 T. !u;puh ST T e R ': B
82 | Toiiskii Cbowreetyi | 4 [T
83 | T. planctonica var. oblonga I Y T
lnstutute of Mechanlcs
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(ii) Quantitative distribution

Density of phytoplankton in rainy season ffuctuates from 1,000 to 200,000 ¢/l
% tn tvpes of walerbody as water-rice field, green blue algae Cyanopinta

occupied a dominance in (otal density of algae, mcan while in pond,

luglenophyta is dominant in species composition.

A.(b) Macrophyte

Aquatic species composition of Macrophyte including species largely distributed
in landscape of flat as hyacinth Fichbornia cracipess, Lenmmma minor, Pistia
stratioies . These species distribute in ponds and rice-fields

A.(¢) Zooplankion

(1) Species composition

There are 44 species of zooplankton belonging Rotatoria, Cladocera,
Copepoda, and Ostracoda in waterbodies of this area. Amount of zooplantonic
species as above is not enough to express real species composition in the
nature. Among zooplankton, Rotatoria, and Cladocera occupied a dominance
in species composition.

Table 3.2.4.9
Check list of zooplankten in waterbodies of Duc Giang and its surrounding area

No. Specics Pond Ilillc‘;fl- [:Ii'\('::‘g
Rotatoria o

i Filini;lrlongirsActﬁr I :—— __+

2 F. brachialn . A:W” s

} 7 BIJCIHOIHL‘;C;{I;glhor;IS R T e +

4 B. blld.ll)(.‘SIillCllS;;“—- S _.——;-w- I

6 .B. filcatus . - _-7. +
‘B. forficula I B

8 DlprlSd!\ICSI{i‘e“_”" R + |

Y ' Euchl'ulls-él—l-l-;l-l:ﬂ:lm”777””7Wﬁw - I .

0 | Lecme(lecangylun |+ |

-I.l B -L. (L) lcoluia S ——-";-gd 1

12 Trichoccrc;l(Diltrcll:lilig;is S I T

13 T. {1 I'.Illl.ls - I . o

4 Plocsonia lntnc,num I L;

.iﬁj_ _ -Kcr.ucll.i lro}mt_c:'—l_-—-h o ”-” I --—-_—+-_—-- R

‘gﬁ 16 7 K coch!c.ms ST e R R
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No. Species Pond ]Iz‘u:,clfl l::"“;:u
17 Poh.mhr,nulg,ans - ) - v +
I8 Tetrany lsll\opohcnsm - N -+ T ‘
CI.uInccn il
19 Bosnnm Iom,aros!ug o e oy +
20 | Ceriodaphnia igawdi P T
2 | Dipwosomasasi |7 T
2| Dlewehtenbergianom |4 [T
23 Macrothrix spmos‘lm_- T T u+ ‘
24 Scnphollébé‘r‘is. klll;gl I I b
25 Jphnm C'mml'\ I _:r_ Sl
20 Miona dllbhl T -—-—H':*r“ ____________ 7
217 Momod ip!mn |1;:1;:le(1\|| R —+“ B
28‘ _ S]d.tcnsl.lllun I R +
k) (‘I.\dorus splmcncus T + N +
1 C. blr.lOI bdmOI 7 ] ——;” o -
32 AImm lccl'mgul'l - .____;_“M B
R e N R
Copepoda
3 Moubouodi'lplon-ms forll_t(;s‘;l;;s-__-_.'_——— - -—m:hm “_: Ol oy
is Allodf.lplmnus CdlC.lnlS R IR
36 Mlcromc!ops \;IIIC.IIIR’ I o +ﬁ o +
17 Mcsocwlops Icuck.lm I B +
I8 - Tropecyclops prasinus R e '
v 7Thcm|omclops h:;imus T —_kitv“—_ B +
40 T. tailioquensis N ‘ +
4 Eucyclops serrulalus . 4
Ostracoda
42 Hcleo{:\|)ns.m;);;v:1|;|” R v H"-; )
Olhcn
43‘ Shrunps (nnc'n*lié-)«HM"m—_"“mwuim B + 1 T
4 Fish (iclulivoplanklon) T 7+ 0 +

(i) Quantitative distribution

Generally, concentration of zoopl'mklon ranged 1,000 - 100,000 indiv./in3. At
- ponds, Cladocera is abundant in species composmon and occupy a considerable
pnopomon in quantity. Cladocerans are dominant in rice- fields. g
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A.(d) Benilos

Benthic fauna consists of Inscctine larvae, shrimps  Macrura, crabs Brachyira,
and molluscs, Shrimps and molluses mainly distribute in ponds, crabs distribute

% only in rice-fields. These species are common one in waterbodies of flat
landscape. Non of the benthic species present are considered locally or nationally
vare or are protected '

Table 3.2.4.10
List of zoobenthos in waterbodies of Duc Giang and its surrounding area

Specics Pond river
biptera
Fam. CllirOIl(;III{dzle - , B “+_ R +.
an.- -C‘ulircirduc- o -----‘-—f—l——‘—;———--—mﬂ- D
e e
Lepidoptera + o
Flemiptera
Fam. Nociloneclidae - v
Fam. Corixidue ) 7 [ N R
Fam Pleidee o+ T
Fam. Dclostomatidae | s .
Odonata '
Fam. Macromiidac o T _-hi_ﬂ . A
Fam. Cocnng-rioniduc. ,- A +ﬁ N
Coleoptera
Fam Hadiophitidne e
Fam.Detiscidc |+ I
Ephemeraptera )
Fam. B:\clid;lé o D ‘ -
Olygochacta + +
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Table 3.2.4.11
List of crustaceans, molluscs in waterbodics
of Duc Giang and its surrounding area

Shri unp\ Mm rird 8. Angulyagra boctigeri
i h'f.lCl’Ob[;lCll\l‘llll Illp[)(;lt.;l-!-s;:“"_- o ‘9'!\ polgaaélw—ﬁ-- o
5 C'{Ildlllxl sp“w o ' 10. Sinotaia baswari;;a T
Cravs Brachyura s dispinis o
1 Som‘mm llllfgl-;;ﬁ;;S“;l-S-lI'I{;;l;IS‘l~ S 12, Allocima Ionglcoﬁr‘n]; R
| Suails (m.\!mpm!u gl-lcnll:.—';;mf:m—'—
4 Mclanoides tuberculalus 13. Co:blcula b‘ludom
T'!rcbn gm;;a;—---—----———-— o 14. C: ;l;;;elenliana T
v,(: Ei’l polita 15. Sinanodonta elliplica a N
7 E:pj:g;;;):ﬁcl_tm;\IhIOIdcs 16. ér]onrdu B )
- T ] 12, Noduintia douglasiae crassidens

A.(e) Fish

By statistic, there are 12 species of natural fish in waterbodics of this area. These
fishes are natwal species and largely distributed species. Non of the species
present are considered locally or nationally rare or are protected

Table 3.2.4.12
A check list of fish in waterbodies of Due Giang and its surrounding area %
) I Hemiculler leucisculus
2 a ‘E;‘l_ut_lgl_';l-l-lﬂs-srlncnsss o
3. | Clarias fuscus B o
1 {Fweata
5 | Ambas ewdiness
(:_- Oplnoccph:lil;l; Sll:ll:lS S
2. | Corassivs swrates
s | Cihinamofioncta |
9. C\l)rlllllg Cdrpl(-)_."w- R
0. | Mylophoryugodon picess
i1, | Maciopodus opercutaris
12. 7 l"un-ll|is.;;c|;1if:1§c.ilnzlnl;;s-7‘ R
§ 3
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B. Terrestrial ecosystems

B.(a) Flant

Within the transfer station of waste, Leside of derelict' lands, there are
considerable areas with grass vegetation. The flora in this area is very poor in
species composition (214 species). This feature is characterized by the rate
between species/genus and genus/family. A genus is often has 1-2 species.
Dominant species belong to families as  Poaceae, Moraceae, Asieraceae e,
Formation of vegelation here mainly is herbs and shrubs. These communities
contribute up to 90% of the vepetation cover of this area. Therefore, this
vegelation with poor composition that has not rare species or need to protect.

B.(b) Invertebrates

A total of 49 species of springtails Collebola, 22 species of Acarina and 20
species of worm Oligochaeta ave identified in this area. In prass lands,
collebolans and acarinans are most abundant in species composition. Parks
around houses is the most suitable place for growth of soil worms. By
preliminary study, Insecting’ composition of this area has about 60 species.

Table 3.2.4.13
List of colembolla in biotops of Duc Giang and its surrounding area

specics Biotops species Biotops

i I it | | i
fiypogastruridae Willowsia bankei X
Ccral()p'h_\'scllu deaticulata X _ . \\\ ;u'\ifiil(—)-\\'si;-s‘p.r - V‘x
Kewylla hllﬂﬁCblé R \ ; \; o -;lﬂo-l-l-lidin snuler_i l‘fsincﬁsis "_.\:_-
Aterontictinasabina 1| s | s |Homidiasoia | | x
Onychinridae Pscudosinella inunaculata x x
Omchiurus sp. . |l \ mx;—m aplwd;cmus_ “_{_L“c';;do.“)- I X

simsim
Protapherura tamdaona o R N L (rchidt.).)_Idﬂ_ljl‘ngirno's'ns - b
Neanuridac L. (Acrocyrius) | X
' hetcrolepis
Biachstomeitaprulla || sx | | L (Ascocyrusycineus | sx
pricscasubtimis | ss | s | | tesc) ftomentosus | |«
Pscudachorutelli sp. AN L (;ts;:.) dalitii o : XX XX X
P. assigitatus . NN Vi,(.:pido-c':_.\tﬁusi(nsé-.) sp L$ X X
Vitronura giselae AN s S epidosimsy | s | i
Cobella perfusionides | sxs | & | | Cophoderide |
Isotomidae. Cyphioderus javanus N x ] «x
?@ F0l§0Illi;|C§ cxiguusﬁw ol -“ i .W:\ZW o E;‘cli(inc_ AR
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specics Biotops specics ' Biotops

l 1 mn | Il ]|
Proisoloni muscmoln x' ' \\ A Mcg,.llolhm\ minimus x
Proisolonia svbmmc:cold - \- I _Sminlhurillm;E
P 1enélla © s || smintturides aqualicus . N N
Isotomiella minor b Wx e Splnendn pumilis X X
(‘r_\ploﬁ_\:.g—u.s- N \;\ \\ Sphaciidia sp. NAN
thermophylus
C. o:icm;\lis R . | _\\\ 1 Katiannidag
lsotomurus p:lhlslris. o x_ l\ NNN Sllli;llllllrilllls sp. ‘ X
1. ¢f. prasinus B \\ —S;n'—n_l;;'i—(la_c“ ' B
Entomebryidag Sphyrotheca macrochaela X
D[CIRIIOCCIIII'HS‘;I-lgilwc_l_I;- o XN X Dicyrioinidae
Enlomobrn Imdbcrgl R \; V "Dlﬁ(.‘:\r'l'{;mllﬂ antena x | x X
E. muscornm B ; B DlC\l[OlI;;\:l s]; Ii I - hY
Entomobrya sp. : 'xx 1 \ chy_r'lo—mlna sp.2 _ X
Sinella coeca - '\ - \: ‘
sincllapscudomonoculatn | x| s | x| Towl: 49sp. | 25 | a1 | 25

Table 3.2.4.14
List of Acarina in biotops of Duc Giang and its surrounding aren

specics Biolops species ] Biotops
] 1 I i ]| m
Epilohntanin cylindrica X XX Ceralozetes sp. h
Tectocephensvelows | x | xx | x| Pergatumasp. | | x
Cryploppiadendricla | | xx | sx | Cosmochthoniuslanates | | | x
oppictanova | | s | |Awoppiasp. | | X
Oppia clavipectinatit \ R LII]]CII&EIIJS;)CIJI{IHS \
0. vodai 7 \ E ._.- N Ai!goig:;lu;n‘;ﬁimﬁﬁ““_ \ -
Oppia sp. I N i POt M
Schcl'oribaucsI:m\'ignlns. \ - \\ \\ I;lr.tl.lmcllobclcs“ \
schounledeni
S. preincisus . X ”xx ' \ L(;I‘lIII:!II-I«ll:IJ'I\.lII'I ] X
S. Inhitcs 7 ‘\ .\;. i -
Xylobates vermiseta X | \ . \ - 7
X. lophotiichus - \ | _;- . \ I
Xoeapucinws | s | | s [Towt: 2sp. [ w | 13| om
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Table 3.2.4.15
List of soil worins in bioteps of Duc Giang and its surrounding area

B specics Biotops species Biolops

i N | “ | 1t
Mepascolegidac Ocnerodritidae
Pllcrelimua'spcrgilln.m ‘ \ 7 - -Gordlodnlusclongdh X N
Ph. brevicapitata 7 i _.xx- R 6C_I\Cl’(;(i_r:|u; ;)é;:;;!iéhm-lhs “xx- ' X X
PL. clongata Vxx N Micrachactidac
es | s [x | Toiphidrituspapittaes | f 1 s
Ph erdlp‘lpﬂl.na X Lunmbricidae .
Ph. morrisi NN X Allolobophora parva 1 \
Phoposthuma | sx | sx | sxx | Glososcoles corettwurus | I
Dichogaster bolaui xX AN x| Tubifieit:e
D modlblmn. | xA B \ Ll‘ll'l—l-l.(.)(l—l;lll.s: il-(-)l:l‘IIICISWII - X
Penom\ sp. —\— o —: - Brﬂnchlum souerb\l ———————— 1] \
.X_ Iopholnciu_ls—m_ X X - X I
X. czlpucil.mls - X | X | Total:  22spe. 1 13 13

Note: I Park aronnd howse : H: Meadow: 1H: Vegetable field:xxx: verv mam:: xx: mam: ; x: few

B.(c) Vertehrates

Vertebrate fauna in this area is poor in species composition. A preliminary total
of animals species has been determined in this area, including mammatls, birds,
reptites, and amphibians The number of species recorded for the area is velatively
small, with most species present only occurring is low densities. Non of the
species present are considered locally or nationally rare or are protected.

3.2.5 Socio- Economic Activities

3.2.5.1 Study ltems
+ Number of housclholds using the land and total number of persons of the
households who are living within the new access road area.
Land Use and Type of Agricultural products currently bemg ploduced
+ The Infrastructure of the PleEC[ Area.

+ Number and types of households to be relocated to construct access road.

_ 3.2.5.2 Study Durat.'on
2 “From July 15", 1999 to Aug,usl 31", 1999,
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3.2.5.3 Study Methods

A, Interview

+ The people within project areas
+  Authorities of communes
+ Others.
B. Data collection
+ The data are provided by the Hanoi People's Committee

+ The maps on future plan development are provided by the Chief Architect
Office of Hanoi

C. Data analysis and reporting

3.2.5,4 Study Results
A. Dong Ngac Area

Based on the typical activity of related areas along the access road, the following
areas have been chosen for collecting of economic activity data:

- Dong Ngac Commune
- Thuy Phuong Commune

- Xuan Dinh Commune

A.(a}) General Conditions at Dong Nguace Area

Dong Ngac site is located at the West side of the Southern access road for the
Thang Long bridge. The surroundings are the small shops, houses, and
agucultlual fields. An existing road with the length of 1,100 in and width of 5.0
— 7.5 mis very crowded because'it is used a by-pass mad to Thang Long bnd[,e
Distance between the site and a residential area located north of the site is long
enoug:,h that waste odor ploblems would not be serious. But a road facing the site,
is very crowded now because it is used as an access/bypass road to Thang Lonb
bridge.

(i) Population, Employment and Land Use

The population and employment status of the project area is shown in Table
3.2.5.1. '
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“Fable 3.2.5.1
Population and Employment Status in Dong Ngac Area

Population Status Employment Status

Govem i

i . S . val
! Villages Folal | Houscliold | Fawily | Male | Feale Private
PN Sector | Sector
: (parsons)] Numbers Sire [Pers ) (Pets)

Peasants | Students| Pupils § Retired

(Pers) (Pers.) {(Pers) | (Pers) | {Pers) | (Pas

ul |Dong Ngac | 13300 do 398 17916 7.884 | 2400 | 1643 | 6N 2,844 | 3dotr | 3210

1

1.292 § 1.4

355 [3380] 3420 | 1506 | 650 | 1224 | 714

02 {Hun Phuong | 6.8tX} 1118

Total Population: 15, 300 persons Number of Houscholds: 4.0

Where: Governmend Seclor:  2.821 persons  Qccupied 17.85%

Avcrage Fanily Size: 4 personshouschold
Peivate Sector: 1.643 persons  Occupied 10,40 %
Peasants: 1.822 persons Occup.ied 11.53 %
Universily Students:  2.814 persons  Occupied 18.00 %
School Popils: 3460 persons  Oceupied 21.90 %
Relired Persons: 320 persons  Occupied 20.32 %

The residential distribution in Dong Ngac area is shown in map No 5, scale
1:10,000 (Appendix 1.4).

As same as with other commune of Tu Liem District, Dong Ngac is an
agricultural district, providing food, foodstuff and green vepetables for the
whole capital cily. In the recent years the average food grain production in the
whole district has reached 8.5 tones per hectare equivalent to 32,000 tones of
paddy/year. Green vegetables and fruits have mounted to 2,000-3,000
tones/year. In general, one hectare of cultivated land values up to 30 million
VND. A long with the agricultural development, many traditional handicrafts
and small indusiries have been restored and developed such as flower and side
bon - growing, fish - pet raising etc. The Table 3.2.5.2 shows the technical
criteria for using of agricultural land at the proposed site. Table 3.2.5.3. shows
the productivity annual value of the products produced in the project area.
Average income per capita is 513,000 VND/capita among which the
agricultural labor is 250,000 VND/person. The land use in Dong Ngac area is
shown in map No 2, scale 1:10,000 (Appendix [.4).

The project will cover an area of 5 ha land for transfer station.
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Table 3.2.8.2
Existing Laund Use in Dong Ngac Area
Total Land Use Status
Nt Villages Atca Ilousing_ —ludus!rial Agricultural | Institutions/ | Public Utilities | Otlicrs
() | Land (ha) | Land (ha) | Land () | Offices (ha) (ha) ({15))
0 Dong Ngac | 370.00] 1070 0 &1.0 . am 179
02 [Thuy Phuong {236.17 Y10 5o 90 R AT 58.0
Tolal - 617|200 | se | umso | - | s |20
Total Land Arca of Dong Ngac: 370.0 ha
Where: Housing Land: w7 ha Occupied 28.90%
Indusirial Land: 0 Ia Occupied 0 %
Apricullurat Land: 1.0 ha Occupicd 2189 %
Insiintional/Office Land: ¢ ha Occupicd 0 %
Piblic Utilities Land: 302 e Occupicd 0.8 %
Other Land: ’ 179 ha Occupied 48.41%
Table 3.2.5.3

Economic Efficiency of Land Using in Project Area, Tu Liem District
(Dong Ngac Transfer Station)

Land Use Status Economic Efficiency

N1 Villages Agricutiural | Paddy | Cullivated | Lakes/ Open Rice Agricultural Fish
Land Ficlds fand Ponds | Camals} (joukgsia- Products (100kg/
| o (i) () ha) vear) (I(l(lkgﬂlzt-)'c:lr) hii-vear)

(1 {Dong Npic 81.0 39,69 378 648 | 4.05 51 3R 51

o2 [ty Plwong |~ 970 | 4752 | w20 | 700 [327] s | w2 55

'r0|a|' | A AT NSO IV RV Bt ISR DI

Total Land Avca of Dong Nyac : . _ 370 im

Agricultaral land: N © 81 ha

Where:  Puddy Land: - 39.69 i - Occupicd 0%

' Cultivated Land: 3078 ha Oéc(lpicd 3'8.0%

- Lakes/ponds for fishing 618 ha Occupicd 8.0%
Open camals: 1.05 ba | " Occupied 50%
Institute of Mechanics
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(i} Culrural and Historical Properties

There are several cultutal and historical vestiges that were approved by the
government in the area. Annual national festivals closely. connect with those
vesliges.

Some villages in the area have their own cultural houses, for example:
¢ Xuan Dinh village has one cultural house with area of 250.
o Dong Ngac village has one cultural house.
. 'Thhy Phuong village has two

Most of village-cultural houses are of small scale. Their activilies are
improving intellectual life for people. The list of cultural houses, temples in
project area is shown i Table 3.2,.5.4 -

S ——

Table 3.2.5.4
~ Public Uhlltlcs and Cultural Properties in Dong Ngac Area
Concrele - Public Utilitics Cultural Propertics
o - - Schools .

Ne|  Villages | Asphail Medical

Roadls . Markéts | Temples | Cultural Housc

OIS Kindergarten [Secondary| Primary | Centre

(lan)
01 {Doung Ngac 273 4 1 l | | 4 l
012 Tl Phuong 1. 8‘3 2 1 2 0 0 3 2
1] len Dulh l I(l 2 1 2 | 1 5 H

3 60 B 3 5 2 2 12 4

{loxtracted from the hook named “Na Dong Ngac”, Publishing House of Hanoi, 1994}

(a) History and tradition

Present Dong Ngac commune is a lamous village of Hanoi City. The history

of Dong Ngac is linked with the lzistoiy of Hanoi Cily. From the very

ancient Hanoi City, pellnps from its establishment under Ly Conb Uan

King who decided moving the ancient capital from Ninh Binh province to
~ Hanoi because of the its terrain p()smon

The pleseul Dong Ngac is wnified from three anCIent villages: Dong Ngac,
Lien Npac and Nhat Tao. Standing among the ancient villages of Thang
Long - the ancient name of capital cily- these three villages had the very an
ancient Chinese-transcribed Vietnamese names: Ke Ve (Dong Ngac), Bai
Hoa (Lien Ngac), and Nha Kieu (Nhat Tao)

Ke Ve has 3 ancient g,laves llml weie excavated at Cau Glen;, area. These 3

. graves were determined its age of about 200 years before BC, may be at the

g : : An Duong Vuonz, dynasty. Restored memorial stella of the communal house
of Ke Ve village was set up in 1719 under the Le Du Tong dynasty showed
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the establishment of this communal house was the 7" century in the Chinese
Duong colonial time. The two bells of the temple of Dong Ngac on which
were engraved the Chinese name of village, were made of 1315 and 1332
under Tran dynasty.

Under different feudalism dynasties, even under the most prosperous and
peaceful dynasties, the rural people rarely had a stable live and comfortable
and could go to school. That is a characteristic of ancient Vietnam sociely.
But at ancient Dong Ngac village, there were many people who had got the
successful candidates in feudal per-court and court competition exams. The
first director of Van Micu University of Vietnam was of the Dong Npac
village. Apart from these licensed from official exam there were many
others with high education without participating the exams and they were as
the village teachers. The ancient sad that * Land by Gian village, but
government officer by Ve village” in order to say that the Gian village was
famous of rich by land, the Ve village was famous of graduated people. Or
anather ancient saying was: “Poem by Mo village, rich by Cach village but
diptoma by Ve village.”

From the 17" centwry of Tran dynasty to Nguyen dynasty in about 500
years, the Dong Ngac village had 25 persons with doctor deglee and 400
persons with bachelor degree.

Formerly, Dong Ngac peOple had lived by agriculture cultivation. By not so
much of land possession, the Dong Ngac people had developed other
handicraft occupations such as ceramic, bonsai, textile etc. The market of
Ve village was famous in the ancient age by the its terrain because it stood
nearby Red River and Capital City. After the development of Thang Long
Capital aid mostly under French colony, the Dong Ngac people had
developed moving their occupations into the Capital Cily. At present, Dong
Ngac people established many stores and buildings inside Hanoi City.

Morever, Dong Ngac people has a beautiful tradition in the war against to
French and American to liberate the Vietnamese nation, Here, there were
the confidential addresses of Communist Party Members bcfore 1945 and
during the -war against the French after 1945. And here there was the
battlefield to defend the Hanoi Capital during the war ‘against American
in 1963-1973 period. Like Hanoi Capital and other villages of Hanoi
City, Dong Ngac people had intensively participated in the war to protect
the country. That was reason of the HO CHI MINH visit - on 1992, This
occasion was {he New Year of Tiger Year; the president HO CHI MINH
visited the Dong Ngac Peopie on the Flst day of New Ye'lr

(b) Culture and remains

Besides of the hent'u,es of literature, hlstmy, socmloblcaf that makes the
culture of Dong Ngac Village, the Dong Ngac has also the architectural and g
sculptural heritages. b4
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(¢) Conununal House

The Dong Ngac communal house was ranked as government historical and
cultural remains. Pham family being one of 4 large families in Dong Ngac
built up this communal house in 1635, After the 3 time of restore the
communal house is still temaining the Post of Le dynasty architectural
characteristics of 17" century. Al present, a set comprising of 48 pictures of
wood sculpture from the Post Le dynasty ave stitl at the communal house.
The symbo! of Dong Ngac communal house is interesting by two hands of
which the [irst the hand to hold a fire spival expressing the military art and
the second is the hand to hold the big pen brush expressing the literature art.
Like a communal house of North Vietnani, the Dong Ngac communal house
adores three saints (icons) those are: Heaven, Earth, and Man. The Man
saint here was Royal Highest Le Khoi who was a nephew of Le Loi King.

A strange story under Notth Vietnam war (1965-1973) happened to the
Dong Ngac temple. On that day 19 November 1967, American Air-force
Army with 100 planes bombarded Dong Ngac commune. In this battle, 2
American planes were dropped with 2 pilots. Total bomb number dropped
on Dong Ngac was 60 with weight of 250 pounds of each. One of them
dropped at the yard - just on the front of Dong Ngac Communal House. The
pressure of the bomb had inclined the 4 columns of communal house
leading the house to be inclined. A magic thing had happed. After pulling
oul the bomb detonator and after then the bomb was risen and brought away
the 4 house columns automatically came back at their positions without any
damage. '

Besides of this connmunal house, al present Dong Ngac commune has other
two communal houses those are Nhat Tao and Lien Ngac communal houses.
The adored Man saint of Nhat Tao communal house is the Royal highest
and General Cung Tinh who was the son the Tran Minh Tong King.

()} Temple

Dong, Nuac has fwo lemples namely Dien Khanh Temple and Tu Khanb
Temple. The Dien Khanl also named the Small Temple was built up from
very long time. Books said that this temple had 2 (two) very big copper bell
founded from 1332 under Tran Hien Tong King. One said that this copper
bell was so heavy that 30 healthy mans could move it to Tu Khanh Temple.
Later. this Small Temple was left.

The Tu Khanh Temple also named Eldest Temple was built up in Mac
dynasty (1527-1529) by Nguyen Family. The temple is influential and
ancient afthough it was passcd many time to restore. At the present, the
temple has many ancient statues especially (wo sets of eight diamonds very
beautilul. -

'@? ‘The Public utilities, cultural propertics in Dong Ngac area is shown in map
No 3, scale 1:10,000 (Appendix 1.4).
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In each vitlage, there are small and old cemeteries, located among communes and
fields. The list of major cemeteries is shown in Table 3.2.5.5

Table 3.2.5.5
The List of Major Cemeteries
N" Name uf\illagc.; Amount of cemetery Amount of monnment
| Xwan Dinhs 2 |
2 Tll-ﬁ.\-nl;lu-u'c;ngm o -_---—I— I
3 © DpomgNgc |+ |

(iii) Educational System

Most of villages in the area have their own primary schools. Those schools
are still small, matecial bases are very poor. U is due to the shortage of
investiment fund. The List of the Schools in project areas is shown in Table

3.2.5.6
Table 3.2.5.6
The List of the Schools in Proposed Areas
' 1" fevel 2 lovel

N’ - Name

Classes | Teachers Pupils Classes | Teachers Papils
I | Xuwan Dink village 34 T 1.578 28 46 89
2 | Thuy Phuong village 21 24 748 10 {7 kP
3 | Dong Ngac village 37 kY] 1.584 2G H LOLs

There are not enough kindergartens in villages, communes. Due to poor
condition, most of kindergartens were rebuilt from rooms, warehouses, so there
are not any yards for children to play.

(iv) Medical System o _

All villages have their own clinics to serve local people and to do the family
planning activities. The list of major local clinic is shown in Table 3.2.5.4.

A, (h) Infrastricture of the Project Area:

(i) Ixisting road access conditions
** Thang Long Highway: N
Widly: ranging from 23.5m to 30.0 m  Height: 9.5 m
** 'i’hang_ Long m.ilivays (old): - | o
Width: ranging from 21.5mt0 26.0'm  Height: 9.5 m s
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According to the future plan by Institute of Urban Planning of Hanoi- Chief
Arcliitect Office of Hanoi: Up to the year 2020, the roads in this arca will be
expanded . The Thang Long high way will also be expanded:

The Tuture width of Thang Long High way will be: 68.0 m - 73.0 m.

** By-pass Road (the old roads in parallel with railway):

Length: 1,100 m Width: 5 - 7.5 m
** The access [rom trunk road

Length: 500 m - Width: 5~ 6 Pave: Crude
The distance from City Centre to Dong Ngac : 13.8 km
The distauce from Dong Ngac to Nam Son : 37.6 ki
The distance from City Centre to Nam Son (Thang Long High way):  51.4 km
The distance from City Centre to Nam Son ( Chuong Duong): 0.5 km
The distance from URENCO to Dong Ngac: _ 12.0 km

7 _ Driving time: 15 minutes
The distance from Dong Ngac to Nam Son: 37.6 km
Driving time: 74 minutes

The transportation condition of the project area is shown in the Map No 1, scale
1:10,000 (Appendix 1.4).

There' is no restricted construction area near the bridge bents, but future access
road should have certain distance from the bents so as not to narrow drivers’
view. There is one small bridge (Vanh Khuyen bridge) in an access road that
crosses the main drainage canal. Dimension of the bridge is 4.5 m x 6.2 m. The
water way runs from West to East.

The project area is a convergence place of inter-provincial roules, main
transportation roads of the city in the South Thang Long part as well as: railway.,
waterway (river) and airway...

t can be seen that the project area is in paralleling the North - Soulh axle
namely the South Thang Long route (from the site Mai Dich crossing the
National Road N 32 stretching 5.9 km to the Thang Long bridge). This route
reaches northwards and goes through the Thang Long bridge before conuecting
to the North Thang Long - Noi Bai Highway (built in 1993 and conformed to
the international standards). This is the “gate” route linking the Noi Bai
International ~ Airport to  Hanoi urban area. Through this route, land
transportation can also meet the National Road N2 to Tuyen Quang or the
~National Road N"% to Thai Nguyen.

gg?_ ' A railway route was established in 1990, the rail roule.'is ém enclosed oval with
had total length of 84 km ( Yen Vien - Bac Hong - Thang Long - Van Dien - Giap
Bat - lang Co - Lon;__, Blen - Yen Vlen)
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The current railway, which run through the project area is about 1200 m. There
is an old track of 1000mm which can afford only 33 doubletrips/day. The total
doubletrips going through the Thang long bridge is 68/day.

In fact, the net figure is: n = 68 x 07 = 50 doubletrips/day (the factor of 0.7 is
calculated with various links).

(ii) Electricity and telephone
Preliminary planned access voad goes under:
¢ Telephone line 5.2 m above the ground

o Electric line 8.0 m and 6.7 m above the ground

(iii) Water supply and sanitation

Total household of Dong Ngac is 3,400. Number of households use Municipal
Water Supply (MWS) is 316 (Occupied 9.30 %). There is no household use
Shallow Wells (SW), and number of house holds use Deep Wells (DW) is
2,901{Occupied 85.33 %). Number of household’s use other sources is 183
(Occupied 5.37 %). The situation of water supply and sanitation in Dong Ngac
Area is shown in Table 3.2.5.7 :

Table 3.2.5.7
Water supply and Sanitary Conditions in Dong Ngac Area

Sanitary Conditions
Wiater Supply Saaitation
hi Villages Scplic
MWS SW DW Others | Double- Others
, vault Tank
(v) (%) (%) (%) (9% (%)
' : (%) .
01 |Dong Ngac 9.30 0 85.33 537 1600 | 3866 25.34
02 |Xuwan Dlnh 0 0 l()() 0 0 91.05 295
a3 Tllm Phuon;, 0 0 160 0 o 73.33 26.067
'lm.ll

A.(¢) Housing conditiony

(i) Living style
‘The living style of the community in proposed area is formulated as follows:

Vitlage infrabitunt areqs: Vlll'lg,e families have the country styled houses: S

rooms under a tiled rool, kitchen and agricultural products store artached to the -

front wing of the house, water tank and fruit - flower garden located i ln front of

the house )m(l ele. Each dwelling covers a total area of 200 - 500 m* of which g
the house occupies 20% - 30%.
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Village houses are in the model of cultivation land, hereditary from generation
to seneration and located one next to another in a close relative link.

Infrabitant areas in edgeways of villuges: From 2 1o 4 generations live in a
house is an effect of tast population yowth rate. Over the last decades, with a
view to solve the problem of lack of inhabitant area and resettle villagers,
communal authorities have granted part of cultivation avea in the edgeways of
village on “overloaded”houses.

The Imuszg are of 2 story buildings with plane roof with total area of 100 -
200m°. 50 - 100m® of which is housing area and the test is garden for
vegetable, flower and frait plantation or probably a small shop.

Owners of new style buildings: Urban high - income groups based on their
pne(henon of the city’s development have bought land from local people to
build 2 - 3 story buildings.

The surveyed data showed that there are 12 % of the buildings is concrete
structure: 36 % is made ol brick and 52 % are other structural style.

(ii) Number of houscholds nsing the land and toial number of persons of the
houscholds wha are living within the new access road area

According to the proposal of JICA Study Team, the access roads to the
proposed transfer station site. The surveying has been conducted along the
proposed access road area. 124 households have been interviewed for getiing
information in which 75 households belong to Dong Ngac commune; 34
belong to Xuan Dinh (the right side of the existing road to the proposed site)
and 15 belong to Thuy Phuong Commune where representative for the vicinity
area to the transfer station.

Total households: 124 households

The number of people - 543 persons

Total land for housing 12,648 m’

Average land used for living 23 m*/person

Average income 513,000 VND/pers.month
AVerage. family’s member 4 persons/family

I addition, there are several small vendors and shops which are located along
the candidale access roads. Those shops are removable,

B. Duc Giang Area

B.(u) General Cumhrmm at Due (,-mng Area

-~ Due Gl‘lll" sne is Iocated between the Soulhem bank of Duong, river and the Road
& - Nol. The surfoundings are the factories, houses, rait way and agricultural fields.
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The access road from the Road Nol crosses the railway. The structure of this road
is 1ot in good condition. The width of the roads is of 4 ~ 6 m.

The site is located in the area of three villages: Thanh Am, Duc Hoa and Xom Lo.
Those villages belong to Thuong Thanh commune, Gia Lam District. There is no
house within the area of the site. The site is 650 m far from the Road N°1; 400 m
far from Duong River dyke.

(i) Population, Employment and Land Use

The population and employment status of the project area is shown in Table
3.2.5.8.

Table 3.2.5.8
Populatlon and Employment Status in Duc Giang Area

Papulation Status Employment Status

' Goven. | pg
Villiges Total | Houschold | Family | Male | Female Isnvalc
N ) _ Sector | Sector
{persons)]  Numbers Size  |(Pas)] (Pers.)

Peasints [Students] Pupifs | Retired

(Pers.) (Pets) (Pers.) § (Pers) | {Pers) | (Pers)
ers. -

1] Tlmuh Am 2.[5" 351 3.90 l.l)()i 1088 | 422 354 244 |95 580 355

1| XomLo ssn s a2 o s e | es | es | se | use | s
13 Ducllm 1176 W | 383 | s16 6w | a3 [0 | w21 | 1w 317 | 200
14 [Thuy Van 629 161 39; 208 331 | 124 | 130 | - 9 |7s' 106

15 TlmongCaf 1162 202 17% |624 I’HS 695 556 350 334 911 550

6 [Gia Quat 2 38 548 4 27 I 264 I 074 -IGI 270 152 616 -!62 n

Total 10236 | 2,607 | 394 |56 5,072 | 2,011 | 1598 | 932 | 1,406 | 2,603 | 1,686
Total Papulittion: 10,236 persons | Number of Households: 2,607
Where: Goversuuent Sector: 2001 persons  Occupied 20%
Average Family Size: 4 persons./houselhold
Private Scclor: 1.398 persons  Occupied 16%
Peasauls; Y32 persons  Occupied 9%
Univérsily Students: 1406 persons  Occupied 14 %
Schioo) Pupils: 2.603 persons  Occupied 25 %
Retired Persons: 1.686 persons  Occupied 16 %

The tesidential distribution in Duc Giang area is shown in map No 5, scale
(110,000 (Appendix 1.4). |

As same as with DongNgftc Site, Duc Giang is an agricultural community.
Land use at the proposed site is vegetable fields. Surroundings are paddy field-

Vegetable fauns. There isa chemical plant (Duc Giang Chemical Plant) is g
located not far from the site. The Table 3.2.5.9 shows the technical criteria for
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using of agricultural land at the proposed site. Table 3.2.5.10 shows the
productivity annual value of the products produced in the project arca.
Available area is 50 ha.

Highest inconie per capita: 550,000 VND/capita
Lowest income per capita: 200,000 VND/capita

In the recent years the average food grain production in the whole area has
reached 4.9 tones of paddy/year. The ageicultural products are 8,0 tones/ycar.
[n general, onc hectare of cultivated land values up to 30 mittion VND. A long
with the agricultural development, many traditional handicrafts and small
industries have been restored and developed such as flower and side bon -
growing, fish - pet raising etc. The land use in Duc Giang area is shown in map
No 2, scale 1:10,000 (Appendix 1.4).

Total areas to be used by the Project: 6.4 ha

Table 3.2.5.9
Existing Land Use in Duc Giang Aren
Tolal Land Use Status
N*{  Villapes Area | Housing | Industriad | Agricuttumal | Iustitutions/ | Public Wiilities | Others
(ha) | Laud (k) | Land ¢ha) | Land (ha) { Offices (ha) (i) (ha)
O [Thash Am | 129.08] 14.17 26.05 6493 0 0.25 23.66
12 |Xom Lo 42.83 i()l - 71"10_ o 21?82 1 ni) ‘ () .2.‘)()
BloucHon w2 | 748 | 50 | mar |0 | Toae | s
Mty van {4889 | 965 | 150 | 260 o | o |26
15 [Mhwong Gt [122.57) 191 | 300 | 673 | 482 | oes | s42
06 [GinQuat | 6101 | 27 | 200 | 203 | tse | oes | sos
Totl  [ma3s] 6652 | 12105 | 28ss | 62 | o | s0sn |
Tolal Land Area: - J484.38 ha
Wihere: Original Land: 66.521lm _ | Occupicd 13.7%
| Industrial Land: 121.05 ha Occupicd 25.0 %
Agricullurat Land: 218.58 ha ' Occupied 45.1 % '
Institutional/Office Land: © 6,32 ha Occupied  1.3%
Piblic Utilitics Land: 113 ha Occupied 0.23%
Other Laud: 80.81Ma Occupied 14.67%
" nstitote of Mechanics
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Table 3.2.5.10
Economic Efficiency of Land Using in Duc Giang Area

1

Land Usc Status Economic Efficiency
N1 Villages | Agricoltural | Paddy | Cultivated | Lakes/ Open Rice Agricultural Fish
Land | Ficlds | Land | Pouds | Ca%IS| (Juokgma- | Products | (10ukgs
(h (ha) () (ha) (ha) yéar) (100kg/Ma-vear) | ha-year)
[ ot [Thann Am 12908 | 2906 | 272972 | 43 | 35 49 80 65
o2 fxomto | 28y lowe | 42m |42 |30 | s B0 65
11 {Dwte HO&I N ‘%() l2 N 86209 -—l;‘3480 4.4 N ..'-3.5 B 50 I 3(14‘ V 657
01 [Thuy Van i’y | oo | u T les ] o | e 65
05 [Thuong Cat 12757 [, exm veves |8ess2| 55 | 47 | s 65
06 |Gia Quat 6oy wvso| avso | oar {20 | 53 | s | es
Total wia flsoisz| eosws jzase) ase | s | so | s
Total Land Arcas 484,38 i
Where: Original Land: 66.52 ha Occupicd 13.7 %
tndustrial Land: 12105 ha Occupicd 25.0 %
Agricultural Land: 218.38 ha Occupicd 45.1 %
Institutional/Ofiice Land:  6.32 ha Occupicd  1.3%
Piblic Utilities Land: 113 ha Occupicd 023%
Other Land: . 80.81ha -Occupied 14.67 %

(i) Cultral and Historical Properties

There are several cultural and historical vestiges that were approved by the
government in the area. Annual national festivals closely connect with those
vestiges. The total number of the temple and cultural houses in surveyed area
is 8 in which Thanb Am village has one temple and one cultural house.

Most of village-cultural houses are of small scale. Their activities are
improving intelfectual life for people. The list of cultural houses, temples in
project area is shown in Table 3.2.5.11
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Table 3.2.5.11
Public Utilities and Cultural Propertics in Due Glang Area

Conerete Public Utilitics Cultural Propetics
- Schools
N°|  Villages | Asphalt Medical
ad ) Markets | Tewples | Cultural House
Roads | inderganien [Sccondary Prdmary | Centre
(k)
0) I Thanh Am 20 i - 2 I - | i
02 ‘(om Lo - 10 | - 1 | . 0 i
02 {Duc Hoa 1s i - 2 1 ] 0 2
o4 Thu\ V'm 10 l - 1 I - - -
ns Tlmong (‘al KX} 1 | | 2 | 1 -
16 [Gia Quat 15 I - 2 i | ' !
Total 13 6 i 850 1 2 3 5
E——

The Public Ulllxues it Duc Giang area is shown in map No 3, scale 1:10,000
(Appendix L.4).

In each village, there is a cemelery, located next to the transfer station site.
There also are 15 graves which should be removed when the project to be
mplemented.

Estimated cost for compensation:

Land using and Resettlement: 57.2 billigns VND
Moving of graves: 75 millions VND
Compensate the damage of rice paddy: 342 millions YND

Compensale the damage of agricultural products: 546 millions VND
Total estimated compensation cost: 58,163 billions VND

(m) I'dmaimnal System

Most of\'llhg_,es in the area lmre heir own |)u|m|y schools Those schools are
stilf small, material bases arc very poor. I is due to the shortage of investment
fund. The List of the Schools in project areas is shown in Table 3.2.5.11

There are not enough kindergattens in villages, conumunes. Due (o poor
condition, most of kindergartens were rebuilt from rooms, warehouses, so there
are not any y'uds for children to play.

There are not enough kindergartens in wlla;,es communes. Due fo poor
~condition. most ol“lxmde:gartens were rebuilt from rooms, warehouses, so there
; - are not any yards for children to play.

Institute of Mechanics
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(iv) Medical System

All villages have their own clinics to serve local people and to do the family
planning activities. The total of medical centres in surveyed area is 7 in which %
Thanh Am has one. The list of major local clinic is shown in Table 3.2.5.11

B.(h) Infrastructure of the Project Area

(i) Ixisting road access conditions

It is natural that Cau Duong Bridge and Route N3 will be used to transpotl
waste from Duc Giang transfer station. There are a few bridges including one
located a lew kilometers from Nam Son landfiit. HPC shoutd strengthen these
bridges so that the secondary transport vehicles can pass the bridge if Route N*
3 is to be used. The existing conditions of the roads in Duc Giang area is as
follows:

The National Highway N°1.:
Width: ranging from 20.0 m

The access from National Highway N°1 to the site:

Width: 7.5m; Length: 60 m
The railways, which runs through Thanh Am:
Width: 5m-7.0m; Length: 750 m
The access road from railway to the site:
| Width: Sm-7.0ny Length: 750 m
The access road from Duong River dyke to the site:
Width: 5 m: Length; 300 m

According to the Master plan of Hanoi City (approved by the Prime Minister
Decision No 108/ QD-TTg dated 20/6/1998 This site is located next to the
cross sections between Xom Lo, Thanh Am and Duong river dyke- Road N1,
In this area, a regulation pond will be constructed with surface area of 3.5 ha.
This pond is 100 m far from the candidate transfer station — Duc Giang,

The distance from City Centre to Duc Giang: - 16.7 km
The distance from Duc Giang to Nam Son: - 440km
The distance from City Centre to Nam Son (Chuong Duong): 60.5 km
The distance from URENCO (o Dugc Giang: o _ ~ 10.7 km
| N | driving time of l_S.I_ninules.
The (lisfance from Duc Giang to Nam Son . - 44,0 km
~ with driving time of 75 minutes g
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The transportation condition of the project area is shown in the Map No 1,
scale 1: 10,000 {(Appendix 1.4).

(ii) Eleciricity and telephone

The access road runs under:
¢ High- voltage electric line 13.95 m above the ground
* Telephone line 4.0 m above the ground

e Electric line 5.5 m above the ground

(1ii) Water supply and sanitation

The sanitary conditions of the Project area is in Table 3.2.5.12

Total household of Duc Giang is 2,607. Number of households use Municipal
Water Supply (MWS) is 211(Occupied 8 %). Number of Households use
Shallow Wells (SW) is 401(Occupied 15 %), and number of households use
Deep Wells (DW) is 1,840 (Occupied 71 %). Number of houschold’s use
other sources are 155 (Occupied 6 %). The situation of water supply and
sanitation in Duc Giang Area is shown in Table 3.2.5.12

Table 3.2.5.12
Water supply and Sanitary Conditions in Duc Giang Area

Sanitary Conditions
Water Supply Sanitalion
N Villages Seplic
MWS Sw DY Ollices | Double- Others
o | oo | e | | | ] e
(%0)

M Thanly Am - 1147 26.33 129 27.24 12.82 147
02 fXomle | - |-V est | Tam | 379 | sz | s
03 |DucHon | a0 | - | 2w | 1295 | 109 | 560
o4 [TV w20 | < [ es2 | oqme | 277 | 1023 | 1635
o5 ftwonscn | - 1530 | s 4709 | a9 | 3m 35.98
06 |GiaQuat | 4740 | 1323 | 1937 | 2518 | 1906 | 2258 | 3506
o _:r(_pl.ll o N lllll B 7IUHV ) 100“ 100 e £00 1 100

B.{c} Housing conditions

(i) Living siyle
The living style of the community in proposed area is formulated as follows:

s Villuge inhabitant areds: Village families have the country styled houses: 5
rooms under a tiled roof, kitchen and agricultural products store attached to the

- - Institute of Mechanics _
Center for Education, Research and Consultant on Environment
Address 264 Doi Can Stress, Hanol - Phona (34-4) 8332591, 7625254 - Fax (84-4) 8333038, 7625254 - £mail hongkhanh@vnn.vn

K-71



1A Repmt for the proposed project *Solid Waste Transfer Stations for ano City™

front wing of the house, water tank and fiuit - flower garden located in front of
the house yvard...Each dwelling covers a total area of 200 - 500 m’ of which the
house occupies 35 %.

Village houses are in the model of cultivation land, hereditary from generation
to generation and located one next to another in a close relative link.

Inlahitant areas in edgeways of villages: From 2 to 4 generations live in a
house is an effect of fast population growth rate. Over the last decades, with a
view to solve the problem of lack of inhabitant area and resettle villagers,
communal authorities have granted part of cultivation area in the edgeways of
village on “overloaded™houses.

The houses are of 2 story buildings with plane roof with total area of 100 -
200m>, 50 - 100m* of which is housing avea and the rest is garden for
vegetable, lower and fruit plantation or probably a small shop.

Owners of new style buildings: Urban high - income groups based on their
prediction of the city’s development have bought land from locat people to
buitd 2 - 3 story buildings.

The surveyed data showed that there are 41 % of the buildings is concrete
structure; 30 % is made of brick and 29 % are other structural style.

(i} Number of houscholds using the land and total number of persons of the
households who are tiving within the new access road area

According to the proposal of JICA Study Team, fhe access roads to the
proposed transfer station site. The surveying has been couducted along the
proposed access road arca. 99 households have been interviewed for getting
information in which households Lelong to Thanh Am village where the
transfer stations to be located.

Total households: 551 houscholds
The number of people: 2,150 persons
Total land for housing: _ 14,17 ha
Average land used for living: 65,9 m%/person
Average income: 650,000 VND/month
Average family’s member: 4 persons/family
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L.

Survey for the Current Social and Environmental
Conditions of Candidate Solid Waste Transfer
Stations



REPORT ON THE RESULTS OF SURVEYS AND STUDIES ON ENVIRONMENTAL, SOCIAL CONDITIONS
AND ACCESSIBILITY OF THE CANDIDATE TRANSFER STATIONS FOR HANO!

II. DETAIL RESULTS OF SURVEYS ON
- ENVIRONMENTAL, SOCIAL
CONDITIONS AND ACCESSIBILITY

XK1 THE PROPOSED LAM DU TRRANSFER STATION

1.1 NATURAL GEOGRAPHIC CHARACTERISTICS AND
ENVIRONMENTAL STATUS

1.1.1 LOCATION

The proposed Lam Du transfer station is located outside the Red river dike,
in Lam Du village, Bo De commune, Gia Lam district, Ha Noi within the
coordinate:

21°01° 52" - 21°02'14" North latitude
~105%52°11" - 105°52'33" East longititute
- In the North and North-East :it’s bounded with the Red river dike

- In the west is the dump site of domestic waste of Bo De commune.
Cemetery of Bo De commune is located a little bit further

@ - In the South and South- West; it's bounded with a brick kiln , residentia
group N°4 and Phu Vien Fishery living quarter. : :

- :In the West is carthen road leading to Bo De pagoda and a military living
quarter

The proposed site is in the South of the Red river dike, on the dike road
leading to Tu Dinh, 600m South-East of Chuong Duong bridge and 5,2 km
East of City center : '

1.1.2 TOPOGRAPHY , _
The proposed transfer station is a large lake covering 21.1 ha outside the
Red river dike with elevation of 9.0-10.3m. This lake is currently divided
into 3 small lakes with average depth of 1.3-2.4m. The first, the second and
the third lake is in the North-West , the Center and the South-East of the site
respectively. . a
All the first and the second lake are being used for fish breeding. About

25% of the third lake is being used as dump site of construction waste
(broken bricks...). | - | |
“The proposed site is 2.3m lower than the dike. Water in these lakes is almost
. - stagnant and only drains to nearby small lakes, ponds and low-lying streich
s ‘ when there is heavy rain, raising the water level in the lake.

_C_'entér for C ansuifat[on on E}.:.i'ffrqnmé;.rtél‘ Tec{mo]og}
Address: 51 - Quangtrung street - IHanoi; Tel: 04-9.430028
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113 CLIM;ATIC AND ATMOSPHERIC CHARACTERISTICS

* Climatic characteristics

The proposed Lam Du transfer station is located in Gia Lam district, West
of Ha Noi city. Therefore, the proposed site bear the common climatic
characteristics of Ha Noi, which has the hot and humid tropical climate with
monscon and heavy rainfall. Statistics of Lang- Ha Noi meteorological
station show that:

*As regard sunny hours 7
Mean sunny hour is very high, about 1,700 hours on average and 1,200 at

- the lowest level

*Atmospheric temperature
- Long-term mean temperature: 23.4°C
- Mean temperature in 3 hot months (Junc-august):28.60 C
- Mean temperature in 3 cold months (december-february):17.2°C -
- The absolute minimum temperature: 3.1°C”
- The mean maximum temperaturein hot season: 32.3°C
- The mean minimum temperature in cold season:14.5°C -

* Humidity ,
- Annual mean air humidity: 83%

- Mean air humidity in hot season: 83.6%
- Mean air humidity in dry season: 81.7%
* Wind
- The predominant wind direction is South- Easterly
- Annual mean wind velocity : 2.4 mfs
- Mean wind velocity in hot season: 2.4m/s
- Mean wiad velocity in cold season : 2.5m/s :
- The maximum wind velocity in 50 years reoccurence: 4.3m/s
* Rainfall
© - 'The mean annual rainfall: 166 {mm
- The mean rainfall in 3 hot season: 282mm
- The mean rainfalf in 3 cold season: 21mm
* Air environment |
Survey and measurement were cairied out in 4 typical location within the -
“transfer station by the Center for Consultation on Environmental

Technology (CCET) on August, 01 1999 (see picture N°2) with analysis
results shown in Table 1.1 below: 5;;

Center for Consultation on Environmental Technology
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028
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" Table 1.1; Results of air analysis in Lam Du transfer station

No Indicator Sample marks "TCVN 5937
' LD1 LD2 LD3 L.D4 - 1995
1 | NO, (mg/m®) 0.02 0.036 0.035 0.030 0.4
2 | NH; (mg/m?) 0.06 0.09 0.07 0.08 -
3 | CH,(mg/m*) 0.39 0.47 0.45 0.44 -
4 | CO (mg/m’) <0.1 < 0.1 0.10 0.10 40
5 | co, (mg/m?) 132 176 164 154 ;
6 |0, (mg/m® - 0.01 <001 | 0012 0.01 0.5
7 | H,S (mg/m*) 0.03 0.03 0.02 0.03 0.008 *
.8 | Dust (mg/m®) 0.018 0.175 0.18 0.178 0.3
9 | Noise (dB) 45 - 55 47-50 | 51-57 | 48-351 70 **
10 | RH (%) 65 60 60 60 ;
{1 | Temperature 38 40 -39 39 -
&) e .
12 | P (mmHg) 715 710 715 710 ;
13 | Wind direction ES ES ES ES -
i4 {Wind  velocity| 03-05 [03-05]02-04102-04 -
(my/s)

* Takent from Vietnamese Standard TCVN 5938 -1995

. *% Taken from Vietnamese Standard TCV N 5949-1995

Reinarks: The analysis results show that the Hydrosuifua content is 2.5-3.75 times
' ~ higher than the permissible level, Metan content is relatively high.
Other indicator is below the standard limit,

1.1.4 HYDROLOGY

* General charactensucs

The proposed site is 350m away from the Red river bank, so it bears the

influence of flow regime of Red river ( water level, silt, erosion..)

Accordmg to long-term momlormg, the total flow of Red river reach
- 887,109m*.The flow regime is clearly divided into two seasons: flood and
dry season. The flood season (from June to Oclober) focus 74% of the total
volume of the whole year, of which total flow in June, July, August account
for 60% of the whole year .

The flow rate also change greatly in the two seasons. In low water period,
the flow rate is 750-1,000m® whereas in flood season, it reach 1,200-

: Center for Consu]tatmn on Environmental Technology
~ Address: 51 - Quangtrung street - Hanoi; Te}: 04-9.430028
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10,000m®. The average water level in Hanoi is 5m. In flood season, the
water level is 11.3m and may reach to the highest level of 14.3m. In dry
season, the mean water level is 2m and the lowest level is 1.7m. The hlghest
and lowest water level fluctuate between12.3m

Water in the Red river is muddy all the year round, muddy level in the dry
season is 100-400g/m?®, in the flood season 500-1 SOOg/m Resulls of
analysis of chemical composition show that water here is quite clean with
pH value being approximately 7.9-8.3. Olhcr indicators show no sign of
pollution

* In the proposed transfer station .

The proposed transfer station is a large lake, divided into 3 parts by two
patches of land. Water in the lake is almost stagnant. Only when there is
long-lasting heavy rain, raising water level in the lake, water drains to the
low-lying land in the South and then flows towards the Red river. For
environmental surveys, the CCET collected 03 surface water samples on
July, 31 1999 in the transfer station (see picture N°4). The analysis results
are presented below:

Table 1.2: Results of surface water analysis in Lam Du transfer slation

No Indicator Sample marks TCVN 5942 -
LDO1 | LD03 | LD04 | 1995 (Column B)

1 | cob (mgn) 16.8 12.8 16.0 <35

2 | BOD; (mgfl) 5.65 4.6 52 <25

3 | Phenol(mgf) | 0005 | 0001 | 0.003 0.02

4 | Cyanua (ing/l) 0.001 <0.001 <0.001 0.05

5 { As (mg/l) 0.00021 | 0.0005 | 0.00526 0.1

6 | Pb (mg/l) | 0.0108 | 0,005 -| 0.0014 0.1

7 lcu@gn .| 00015 | 0.0007 | <0.0001 1

8 | Zn (mg) 0.003 | 0.0016 | 0.001 1

9 | cd (mgh) 0.0004 | 0.0005 | 0.0002 0.02

10 | Hg (mgh) 0.00069 | 0.00085 | 0.00019 | 0002

11 | Ma (mgh) 0045 | 0055 | 0025 | o8

12 [Nigmg/) =~ { 004 | 0032 | 0045 | 1.0

13 {Cr(Vh(mgl) | 0003 | 0001 | 0.003 0.05

14 |F-emgn) | o065 | 058 | os0 | - 15

15 | Ca(mg/l) 400 | 500 | s40 | i

6 |Mgmgn) | 78 | 132 78 | . -

Center for Consulta tion on En Vironméntaf Tec]iflqlogy
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028 -
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No Indicator Sample marks TCVN 5942 -
LDOt | LD03 | LD04 | 1995 (Column B)

17 | Coliform 248 48 Negative 10000 |

(MPN/100ml) -

18 | Sulphat (mg/) 8.0 16.0 40.0 -

19 | PH 7.5 7.5 1.0 - 5.5-9.0

20 | Fe (mg/t) 0.56 0.42 0.7 ;

21 | NO, (mg/h) 0.00 0.03 1.5 0.05

22 | NH*, (mg/l) 040 | 001 0.20 1

23 | NO; (ng/l) 1.3 1.72 13.07 15

24 | Clorva(me/t) |- 2127 | 8500 | 5531 .

- LD 01 : Taken from a small lake in the South of the site
- LD 03 : Taken from fish-breeding lake in the North-West of the site
- LDO4 : Taken from construction waste disposal site

Remarks: According to the analysis results, all indicators of water samples are

below the standard limits in TCVN 5942-1995.

1.1.5 HYDROGEOLOGY.

According to the hydrogeological investigation data, in the area of the
intended transfer station occur the following hydrogeological units:

. Cover layer

‘This layer is composed mainly of alluvium deposited by the Red river. This
layer has moderate to low permeability. The thickness of this cover layer is
small, 0.6 - I m.

. Holocene aquifer.

This aquifer occurs all over the area (the area between the Red river and the

'Duong river), extending to the depth of 2.0 - 25 m. Lithologically it is

composed of sand, silty fine grained sand in the upper part and medium
grained sand of brown to white Grey color, intercalated with silty clay layer.

"The water bearing capacity is moderate. The groundwater is of bicarbonate-

. Pleistocene aquifer:

chloride type. The pH value is 7.3, the TDS is M= 0.39 g/l. At the bottom of
this aquifer in some places exist non water bearing clay lenses.

“This aquifcf occurs all over the area, at the depth of 22 -65 m. This is the

main source of groundwater exploitation in the area. Lithologically it is
composed of medium to coarse grained sand mixed with quartz gravel in the
upper part and cobble, gravel mixed with some quartz sand in the lower part,

Center for Consultation on Environmental Téc}g}ra[agjf '
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028
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. with high water bearing capacity. Due to the activities of the Red river, in
this area the clay layer separating the Holocene and the Pleistocene aquifers
is nearly completely eroded away, making the groundwater in these two

aquifer communicate with each other. The pH value is 7.5, the total %
dissolved solid (TDS) is M = 0.29 g/l. The groundwater is of bicarbonate-
chloride type.

The water level regime-of this aquifer is under the influence of the flow of
the Red river, varying strongly in seasons. '

According to the water supply source survey data, 90 % of the local people
exploit groundwater for their domestic water supply. The survey shows that
the wells are drilled to the depth of 24 - 31 m. The waler is clear, with low
jron content, can be used directly without filtering. The results of analyzing
two groundwater samples, one from the residential area south of the transfer
station (on the river side of the dike, sample LD-02) and one from Lam Du
village (LDO5) show that the manganese content 1.5 - 2 times higher than
the permissible level, the Hg content is slightly higher than the permissible
level (LDO05). The amount of coliforms in the groundwater is 8 - 9 times
higher than the permissible level for domestic water supply. The water level
in the driiled wells varies in seasons. In the flood season the water level is
approximately the same as the ground level. During high flood the water
level is above the ground surface.

Currently, GiaLam water plant is exploiling water from this aquifer. The
designed capacity of this water plant is 30,000m°/ capital. At the present, 11
drilted wells have been constructed, the nearest 1,000-1,500m away from
the well field. According fo results of hydrogeological survey, there is no
clay layer between Pleistocene and Holocene aquifer. As the result, water
from Red river and Holocene aquifer may percolates into Pleistocene
aquifer. Calculations of hydrogeologists reveal that if the transfer station is
constructed here, dirty water may easily percolates and moves to drilled
wells in the well field in 2-5 years. Therefore, the City People’s Committee
doesn't allow further dumping of waste in Lam Du dump site

Analysis resulis of 03 water samples are presented below:

Table 1.3: Results of groundwater analysis in Lamdu transfer station

No Indicator Sample marks - TCVYN

| LD02 LDO5 5944 - 1995
1 | coD (mgn) 4.3 4.3 .

2 | BOD; (mg/l) 1.4 1.6 ;

3 | Phenol (mg/l) <0.001 | 0001 0.001
4 | Cyanua (mgh) <0001 | <0001 0.01

5 | As (mg/) 000185 | 0.000274 0.05

Center for Consultation on Environmental Technology
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028
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No Indicator Sample marks TCVN
. LD02 LDOS 5944 - 1995
6 | Pbmgl) 0.0039 0.0022 0.05
7 {Cu(mgM) <0.0001 0.0011 1.0
8 |Zn (mgN) 0.0021 0.0074 5.0
9 | Cd (mgh) 0.0008 <0.0001 0.01
10 | Hg (mg/l) 0.00026 0.0016 0.001
11 | Mn (mg/t) . 067 . 1.07 0.1-05
12 | Ni (mg/) 0.02 0.075° .
13 | Cr (VD) (mg/) 0.0024 0.001 0.05
i4 } F-(mgh) 0.50 0.34 1.0
15 | Ca (mg/M) ' 70.0 17.0 -
16 | Mg (mg/) 14.4 28.2 .
17 | Cotiform (MPN/100m) 24 26 3
18 i Sulphat (mg/l) 4.0 4.0 200-400
19 | PH . 7.5 7.0 6.5-8.0
20 | Fe (ng/l) | 0.21 0.21 1-5
21 | NO,(mgf) 1 00 0.0 -
22 | NH*, (mg/)) ' 0.20 0.0 -
23 | NO, (mghl) 2.75 1.38 45
24 | Clorua (mg/l) 83.32 7091 | 200-600

1.2 SOCIO- ECONOMIC CHARACTERISTICS

1.2.1 SOCIAL- ECONOMIC CHARACTERISTICS OF BO DE COMMUNE.

a. Population '
According to st_dﬁst_iés provided by Bo De commune , the commune has a
population of 8428 inhabitants. living in 2155 households. The annual
growth rate is 1,5%. The natural acreage is about 309.02 ha .The commune

“has 4 villages: Phu Vien, Lam Du, Ai Mo, Ngoc Lam and two newly

established residential groups No4 and No5. The communal office is in Phu
Vien commune, Telephone  number is 048.271616. Deputy charman is
Nguyen Manh Hoai.

b. Infrastructure,

" Within Bo De commurie, no big factories or em_erpriscs'is, found except
{as some small establishments such as Song Long plastic-producing workshop,
hd asphalt-mixing station.... _

Center fo_r Consultation o_h Ehvffonmeﬂféf Technology
{ : Address: 51 - Quangtrung stieet - Hano; Tel: 04-9.430028
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Thé commune has 02 basic secondary school (level 11),03 primary school
(level I) with a total of 2416 pupils (including pupils of Gia Lam town).
There isn't any hospital except a clinic with 06 beds.

'Ihe roads in the commune is mostly concrete and asphalt roads, only a small
pait is eastern road. 100% of population have access to electricity. Main
sources of domestic water are ground water and rainwater. According to
statistic, the whole commune has 800 drilled well, 24- 40m decp on average
and over 1,000 dug well (4- 10m deep on arrearage). 15% of the household use
rain water tank with mean volume of 6m® . 60% of population use toilet with
seplic tank, 60% use two compattinents latrine and 5% use others.

¢. Main occupation

1.2.2

Farming, handicraft and employees in factories or enterprises within the
commune are major occupation of local people. A small portion involve in
commercial activities (mainly along National road N° 1).

SOCIAL- ECONOMIC CHARACTERISTICS OF THE TRANSFER STATION AND IS
VICINITY (WIiTHIN DISTANCE OF 200M FROM THE SITE BOUDARY)

a.In the transfer station.

b. In

No househ_Oids ‘or establishments are found: living within the proposed
transfer station. The SE part is being used as dump site of demolition waste
(see description in the 3.4 below). '

the vicinity.

 Within the distance of 200m from the site boudary, there are [60

1.2.3

houscholds with total of 652 people living in Phu Vien Fishery living
quarter, living quarter of Road Managament company in the south and
residential area of Lam Du village in the north. In the East is uncultivated
jand and brick kiln of Bo De commune. A high voltage power line is near
the ste. Construction of the transfer station and the access road doesn't
necessite any land relocation or compensation. -

RESULT OF ENVIRONMENTAL AND SOCIAL SURVEY.

During the survey, we have cooperated with communal People’s committee,
worked with leaders of the commune, statistical department and collected

~such information as land use status in the transfer station site and the
" vicinity and socio-economic conditions of the locality. We have interviewed

31 households living in Lam Du, Group4, Ai Mo and residential area along

" the waste transportation route about current dumping of construction waste

in Lam Du transfer station
The results of surveys and interviews of show that:

+ As regards pollution of the surrounding environment ;

- Severely polluted: 29 %, .
- Not severely polluted:  58.1 %
- Not poltuted: 2.9 %

+ Evaluation of the interviewees on the degree of pollution (in %):

Center for Consultation on Environmental Technology
Address: 51 - Quangtrung street - Hanof; Tel: 04-9.430028
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" Degree Severely polluted Not severely polluted  Not polluted

Aspect

Waste 12.9% . 67.7% 19.4%
Water resource 32% 129 % 83.9 %
Odor ) 22.6% A 419 % 35.5%
Gas, dust - | 9.7 % - 355% 54.8%
Noise 19.4 % 516% - 29.0%
Vibration 6.4 % 16.1 % 77.4 %

+ As regards the degree of pollution caused by the surrounding solid wastes:
16.1 % - Polluted, 74.4 % - Not very clean, 6.5%: Clean

+ Point of view of the population about the construction of the transfer station:
49.1% of thein agree with the conslrucnon of the transfer station

51.8% na! agree.

1.3 ACCESSIBILITY OF THE PROPOSED TRANSFER STATION

1.3.1 DISTANCE OF WASTE TRANSPORTATION

The distance and time of truck travel from URENCO office to the transfer
station are 5.2 km and 12-15minutes respectively.

The distance and time of truck travel from _the transfer station to Nam Son -
landfill are 44.2 km and 1-1.10 hour respectively.

1,3.2 TRAFFIC FLOW IN THE MAIN ROAD.

The (raffic density in the road to the transfer station is quite low. The
average number of vehicles passing the access road is 50/ hour of which:

Kinds of vehicles Number of vehi.cles - Ratio (%)
Small stiuck (under 4.5 tones) . 30 60
Big struck ( over 4.5 tones) 13 26
Small car under 16 seats 10 _ 20
Passehgcr car over 24 seats _ 7 g | 14

1.3.3 ACCESS ROAD TO fHE TRANSFER STATION.

a. Access road to the transfer station

~ The proposed transfer slation is 5.2km way from the City center. To access
" the transfer station, waste trucks must go over Chuong Duong bridge. Since
this is an important bridge on the traffic route from Hanoi to northern-
provinces, the traffic density in this bndge is very high so waste trucks must
avoid rush hour
Road seclion from Chuong Duong bridge to the transfer station is Red river

Center for Consultation on Environniental Technoiogy
Address: 51 - Quangtrung street - Hanoi; Tel 04-9.430028 -
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dike road, 600m long. The road has been asphalted, 7m wide and 2.1-2.3m
higher than the project site. The road side is narrow (1.2-1.5m on each side).
The URENCO buiit a 850m long access road running parallel with the dike
(see the outline of Lam Du Transfer station) This access road has following
characteristics: _ .

.- Kind of road: Asphalt road of level III, constructed in the flood plain

outside the Red river dike .

- Length: 850m )
- Width: 5m with large road side which is the safety corridor of the dike
- Quality: Medium, sufficient for only small capacity trucks '

b. Waste tiansportation route to Nam Son landfill

Distance from Lam Du transfer station to Nam Son landfill is 44.2 k.
Waste transport route follows Red river dike- under-Chuong Duong bridge- .
Gia Lam town- National road N°1- Duong bridge- Nalional road N°3 - Nam
Son landfill '

This transport route is in good condition comprising mainly of asphalt roads,
7-10m wide. Road improvement is not necessary. .
However, travel of big capacity waste trucks to Nam Son landfill has some
disadvantages: Red river dike road is not sufficient for travel of big
capacity trucks in flood season, Chuong Duong bridge has maximum height
of 3.5m which is not suitable for trucks of over 3.5m high and the Duong"
bridge is old and weak, catering for only small capacity frucks.

Upgrade of the access road

Because the access road to the transfer station is narrow and not sufficient
for over 15 tons capacity trucks to travel and by-passt, the road must be
upgraded. Upgrading work includes reinforcement of road foundation,
cxpansion of 2m more and asphalt the road. As no residents is found living
within the access toad, there is no need for land acquisition. and
compensation.

1:3.4 CURRENT STATUS OF THE TRANSFER STATION
*[ and use stalus in the transfer station

Most of the proposed site is occupied by water and divided into 3 small
~ lakes (as described above). 70% of the area of the transfer station (in the
central and North-Western part) are used for fish breeding (by local people)
" and one-forth of the third lake in the South-West are used as dump site of
construction waste of the City (about 21.600 ha). About 60 trucks/ day
(mostly small capacity trucks of 2-3.5 tons) enter the site for dumping of
construction waste (100-150m*/day)

The analysis results of 02 ‘soil sam_'ples collected at the site (in the South-
West) and the vicinity (in the South) by the CCET on July, 31 are presented
in the table below: .

Center for Consulfation on En vironmental Technology -
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028
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Table 1.4: Soil analysis result in the transfer station

No Indicator Sample mark
: LDO01 LD02
1 - Hg (mg/kg dry soil) 0.00005 0.000025
2 As (mg/kg dry soil) 0.000183 0.000208
3 Pb_(mg/kg dry soil) 0.004 0.0047
4 Cu (mg/kg dry soil) 0.0189 ~ 0.0197
5 Fe (mg/kg dry soil) 3.0 3.35
6 Al (mg/kg dry soil) 2.29 7.69
7 CaO (mg/kg dry soil) - 1.82 112
g MgO (mg/kg dry soil) 1.65 1.50
9 Mn (mg/kgdrysoil) [ " 007 . 0.056
10 Clo (mg/kg dry soil) 0.000497 0.0088
11 .| pHvalue 70 6.8

Remarks: Analysis results show that content of iron in soil sample is fairly hlgh
other indicators is below the stadard limits.

*.-Existing stmctu_res' within the site

Within the site, there are two structures: a electric weighting station and a
resting house of site guardians. The area of the two structures_is 14m? and
24m? respectively.

1.3.5 ISSUES TO BE NOTED.

¢ Transportation of waste from City center to Lam Du transfer station may
-meet certain difficulty because waste trucks have to go over Chuong Duong
 bridge raising the traffic flow in the road and bridge (> 200 vehicles/day)

¢ According to the Authority of Dike Management and Flood Control, no
structure s permitted to be constructed outside and near the dike. Since the
proposed Lam Du transfer station is located within the dike systcm
construction of the transfer station will not be allowed
¢ The transfer station to be constructed is a sanitation project but it's located
within' the samtary protection zone of the wellfield which supply water for
Gia Lam town. Consequently, according to regulauons on sanitary
protection zone of major water project of the City, construction of the
transfcr station will also not be allowcd

Center for Consultation on Enm-onm ental Technofogy
Address 51- Quangtrung street - Hanoi; Tel: 04-9.430028
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¢ The proposed site has open hydrogeological structure so it may
contaminates groundwater

¢ The main road passing the transfer station is the dike which is not sufficient %
for travel of big capacity trucks.

¢ Construction of the transfer station in the flood plain of the Red river will
have certain impacts, blocking the water flow, particularly in rainy season.
Therefore, attention must be paid to this point when considering.

1.4 COMMENIS OF THE SURVEY TEAM

- Area: The proposed cover an ared of 21.2 ha , meeting the requirement

- Distance of waste fransportation : The proposed transfer station is
located near waste generating area (5.2km from the city center) thus
decreasing the cost of wasle transportation. However, the distance from
the transfer station to Nam Son landfill is quite great (44.2km) raising the
cost for waste transportation. Waste transportation over Chuong Duong
bridge and on the dike road is a disadvantage, increasing the traffic
density, blocking the traffic flow and affecting the dike especially in the
rainy season. ' _

. Access road: The access road is available, but it has to be upgraded to
be sufficient for travel of 20 tons capacily trucks, Furthermore,
transportation route to Nam Son must pass under Chuong Duong bridge
with the maxinium height of 3.5m making it inaccessible for trucks of over
3.5m high. : :

- Topography: The proposed site is occupied by large lake, requiring lot of
filling which is very costly for conslruction so it’s unfavorable :

- Geological selting: The proposed transfer station is located outside the

© dike, so it's easy to be submerged, the site foundation is weak , not
ensuring the construction of the transfer staiion _

- Surface water: The project area is located in the flood plains of red river.
Therefore, when the flow of Red river changes, the site is easy to be
eroded. It's difficult to estimate the long-term changes. Moreover, the
transfer station will block.the water flow particularly in rainy season

- Ground water: At the proposed site, the clay in the upper layer is thin .
The lower layer consist of sand, water-bearing sitlty fine grained sand.
Thus, allowing percolation - of contaminated water ‘to groundwater.
Another disadvantage of the site is that it's located in the sanitary
profection zone of the wellfield supplying water for Gia Lam (1,000m to

_ the South-East) o | S '

- Air environment:The project area is located just 50m awdy ﬁjom'the @i
nearest residential area, so bad smell may influences this nearby "

Center for Consultation on Envifonmental Technology
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028
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residential area

- Land use status: the transfer station is not in the area intended for
development of the City and in agriculture development areda so Hs
favorable for land acquisition

«  Cultural aspect: The project area is near cultural and Iustoncal relics of

" the city such as Bo De pagoda, Duc Thanh Linh Lam temple (150m to the
South of the site). Ti'ierefme it's will have some spiritual influences on
prayers

- Public opinion: The number of local people who oppose to the
construction of the transfer station is higher than those agree (according
the results of survey, 58.1% of population eppose)

- Land compensation: The project area is under management of City
People’s Commiittee, so compensation is very low or almost not necessary

- Distance lo residential area: The proposed transfer station is very close
to residential area (50m away) so it's not favorable for construction.

Center for Consultation on Envifohmental Technology
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028
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.2 CO NMUE TRANSFER STATION '

2.1 NATURAL GEEOGRAPHIC CHARAC’I‘,‘ERISTICS' AND
ENVIRONMENTAL STATUS '

2.1,1 LOCATION

The site of Co Nhue waste transfer station is located in a paddy field of Co
Nhué commune, at the coordinates 21° 03.788’ North latitude and 105°
45.009’ East longitude. Co Nhue commune is located at the NW of Hanoi,
bounded in the North with Thuy Phuong commune, in the South with Phu
Dien, Mai Dich communes, in the East with Xuan La, Xuan Dinh communes,
in the West with Tay Tuu, Minh Khai communes.

The study area is mainly occupied by the paddy ﬂelds of Hoang v11!agc
(Hamlet No 6) and Dong village (Hamlet No 7) of Co Nhue commune, Tu
Lime district, Hanoi and a part of the residential quarter of Transport
Construction Company No 118 (4,000 m?).

- In the North and the East the study area it .is bounded by an imigation
canal which serves as the boundary between Co Nhue and Xuan Dinh
communes.

- In the South it is bounded with the paddy field of the commune, 150 m
from the population.

- In the West it is bounded by the Thang Long expressway.
2.1.2 TOPOGRAPHY '

The project site is located in the North of Tu Liem district, suburb of Hanoi.
The land surface is rather flat. The mean elevation is 5.9 - 6.1 m. This area is
occupied mainly by wet paddy field, with very little dry crop area.

The study area is occupied mainly by the paddy field of Co Nhue commune.
The land surface is flat, with two small ponds and a canal.

2.1.3 CLIMATIC ENVIRONMENT

General characteristics

" Since the pr0_|ect site is located in ihc north suburb of Hanoi, so it bears the
general climatic characteristics of Hanoi area, which is of hot and humid
tropical monsoon climate (se¢ ifem 1.1.3)

Air environment in the project site

The study site has fairly clean environment, except some dust and waste
gases caused by the vehicles along the Thang Long expressway. The average
traffic flow of the vehicles travelling across the area on 01 August 1999 in the
- peak hour is 576 vehicles and in non peak hour is 463 vehicles. During the
- surveys, the CCET have collected and analyzed 4 air samples taken from the

~ Center for Consultation on En vironmental Technology
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028 -
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study area with the results shown in the following Table :

Table ?:.] : Results of air analysis inn Co Nhue fransfer station

. N° Indicator | Sample marks TCVN
| 5937 -
| _ CNOL | CNO2 | CNO3 CN 04 1995
1| NO, (mg/m®) 0.02 | 0016 0.02 0.018 0.4
| 2 [ NH,(mg/m®) | <001 | <001 | <001 | <0.01 :
3 | CH,(mg/m?) 0.25 0.47 0.45 0.37 -
4 | CO (mg/m?) 0.12 0.4 0.13 0.32 - 40
| 5 | CO,(mg/m?) 88 88 110 ' 90 -
6 | SO, (ng/m®) 001 | o015 | <001 | <001 0.5
| 7 |HSmgm®) | <001 | <001 | <001 | <001 0.008 *
| 8 | Dust (mg/m*) 0.095 0.091 0.099 0.1 0.3
f 9 | Noise (dB) " 55-60 | 47-50 | 53-58 50-55 70 **
10 | RH (%) 65 60 60 62 .
] 11 | Temperature 38 40 - 40 40 -
Q) '
12 | P (mmHg) 715 710 0 710 -
13 | Wind direction DN DN DN DN -
14 | Wind velocity | 0.5-0.7 | 0.3-0.5 0.3-0.5 0.5-0.7 -
(m/s) ‘ :

Sample CNOI: Taken from paddy field _of Xuan Dinli commune

Sample CN0O2: Taken from land plot of Transport Construction Company
" Nollg8

Sanple C N03 Taken next to Thang Long -Noi Bai express way .

Sample CNO4: Taken ﬁom paddy field of Co Nhue commune where the
proposed transfer station is located

-Remarks :The analysis results show that content of all indicator is below the
penmsmble level

2,1.4 HYDRQLOGY.

_ : Thc .study area comprises part of the lwmg quarter of the Transport

. Construction Company No 118 (400m?) and paddy. field of Co Nhue
@ commiune. The stud_y area is surrounded by paddy field with flat topography
' and two small ponds of 200m width and 0.6-0.8m depth on average. These

Center for Consu]tatmn on En Vfronmenfa! Technalogy
Address: 51 - Quangtmng street - Hanof; Tel: 04-9.430028
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ponds have no influence on the hydrological characteristics if the area.The
site is 2,000'm South of the Red river and 1,600 m East of Nhue river.

Water environment in the study area:

Around the study area, there are no pollution sources which might severely
affect the water environment in the area. For environmental survey of the site
the CCET collected 2 groundwater samples (see picture 2.4) 1 water sample
from the canal, 1 sample from a pond and . The results of sample analysis are
presented in table 2.2 '

Table 2.2: Resulls of surface water amalysis in Conhue (ransfer station

N° " Indicator Sample Marks TCVYN 5942 -
CNO3 CNU4 1995 (column B)

1 | COD (mg/l) 16.0 12.8 <35

2 | BOD,(mg/l) 52. | 4.0 <25

3 | Phenol (img/l) 0.004 0.005° - 0.02

4 | Cyan (mg/l) - <0.001 <0.001 - 0.05

5 {As (mg/) : 0.00041 0.00093 0.1

6 | Pb(mg/l) 0.0023 | 0.0038 0.1

7 | Cu(mgh) | 0.0077 001 1

8 | Zn (mgh) 0.01 0.0077 S

9 |Cd(mgh) 0.0008 0.0007 0.02

10 | Hg (mg/) 0.00041 0.00039 0.002

i1 | Mun (mgh) 0.09 0.055 0.8

12 | Ni (mg/l) 0.05° <0.01 1.0

13 | Cr (VI) (mg/) 0.001 0.0028 ©0.05

14 | F-(mg/h) 0.45 0.19 1.5

15 | Ca (mgfl) 32.5 20 | -

16 |Mg(mgh) 87 | 48 R

17 | Coliform (MPN/icoml) | Negative . 248 - 10,000

18 | Sulfate (mg/l) 8.0 | 1.0 | .

19 | PH 72 7.0 55-90
20 | Fe (mg/1) ) 0.98 1.67 -

21 | NO,(mg/l) 1.5 0.0 0.05

22 | NH*,(mg/l) 0.2 06 |

23 | NO, (mg/l) 8.26- 069 15

24 | Clorua (mg/l) 31.91 - 7.09 .

Center for Consultation on Environmental Technology
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028
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Sample CNO3: Taken from irrigation canals
Sample CN 04: Taken from pond ini the paddy field

Remarks: Comparing the analysis results with TCVN 5942-1995, we see that the
indicators are below the permissible level except NQ, in sample CNO3 which
is 30 times higher than the permissible level. This may be attributed to the use
of cattle manure by farmers of Co Nhue commune

2.1.5 HYDROGEOLOGY.

Based on the lithological composition, sediment facies and hydrogeological
characteristics such as groundwater yield, permeability, water bearing
properlies, the Quaternary sediments in the study area are divided into 2 main
aquifers, between which is an aquiclude.

1) Unconfined porous aquifer in Holocene sediments (qh)

This aquifer is distributed in a narrow band along the Red river with a width
of some tens meters to over 100 m, expanding eastwards. It is mainly
composed of sand, with grain size varymg from fine to medium and coarse, in
the lower part m:xed with grave), of river bed and flood plain facies. The
thickness of this aquifer is small, around' 11 m. The groundwater level in dry
season is 4.6 m deep. In flood season, the groundwater level of this aquifer is
directly influenced by the water level of the Red river.

The main source of discharge is the rain water and river water infiltration.
" The groundwater discharges mainly to the river.

2) Porous aquifer in Upper Pleistocene alluvial and allwvial - marine sediments
(4p)

This aquifer is distributed all over the study area. It is composed mainly of
fine to coarse grain sand in the upper part and gravel in the lower part. Its
thickness is 20 - 40 m.

The groundwater level of this aquifer varies depending on the water level of
the Red river and groundwater exploitation rate. The groundwaler is
recharged by rain water, river water, and discharged through evaporatlon
percolation to the underlying aquifer and groundwater exploitation in dug
wells and shallow boreholes. :

This i is the main productive aquifer for large scale domestic water supply for
Hanoi city. _

The aquifer is very productive, occurs at shallow depth, easy for exploitation
and has permanent recharge sources, easy to establish sanitary protection
zone. As the result, Cao Dinh wellfield with 10 well have been designed to
supply water for Cao Dinh water plant with total flow of 30,000m*/day

The wellfield is I, 100m North-East of the study area.

: To survey the quality of groundwater, the CCET has hken 03 groundwater
; sample with the analysis results presented in the table below:

 Center for Consultation on Environmental Technology
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028 -
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Table 2.3: Results of groundwater analysis Co Nhue transfer station

Ne | Indicator Simiple marks TCVN 5944 -
CNOI | CNO2 | CNOS 1995°

1 | COD (mg/) 8.0 16.0 5.6 -
2 | BOD,(mg/l) 3.6 52 1.4 ;

3 | Phenol (mg/l) 0006 | 0.004 | 0.001 0.001
4 | Cyan (mg/) <0.001 | <0.001 | <0.001 0.01

5 | As (mg/l) 0.0008 . | 0.00053 | 0.00028 0.05

6 |Pb(mg) 0.0t04 | 0.0047 | 0.0019 0.05

7 | Cu (mg) - 0.0026 | 00011 | 0.0023 1.0

8 |Zn(mgN) 0.151 | 0.0183 | 0.0026 5.0

9 | Cd (mgh) 0.001 |- 0.0012 | 0.001 0.01
10 | Hg (mg/) 0.0002 | 0.0023 | 0.00029 0.001
11 | Mn (mgn) 0.08 0.15 | 005 0.1-05
12 | Ni(mgn - 0015 | <001 | <001 -

13 ] Cr (VD) (mgNl) 0003 | 0001 | 00058 | 005
14 | F-(mg/l) 028 | 052 [ 0.09 C 10
15 |Ca(mg) 2.0 40 | 50 -
16 | Mg (ing/) 21 .| 60 3.0 -
17 1 Coliform : 2 400 Nepative 3

(MPN/100mi) :

18 | Sulfate (mg/l) 1.0 4.0 1.0 200-400
19 |pH 1 70 | 72 | 10 6.5-8.0
20 | Fe (mg/l) 03 | 045 0.14 -5
21 | NO,(mg/l) 0.0 0.0 0.05 -
22 | NHY, (mg/l) 0.0 02 | 00 -
.23 [NOy(mgny . | 344 1.03 4.13 45
24 | Clorua (mg/l) 709 | 886 12.41 200-600.

Sample CNOI Taken from drilled well

Sample CNO2: Taken from dug well of a household in the hvmg guarter of
‘Transport Construction Cotnpany N° 118

Sample CNOS5: Taken from drilled well of household in hamlet N” 6 of Co

Nhue conmine

Renarks: most of the indicator is below the standard hmlts except for Phenol g
content in sample CNOI and CNO2 which is 4-6 times higher than the

Center for Consultation on Environmental Technology
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028
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permissible. The Coliform content in the sample CNO2 is 130 times higher
than the permissible level

2.9 SOCIO-ECONOMIC CHARACTERISTICS

2.2.1 SOCIAL- ECONOMIC CHARACTERISTICS OF CO NHUE COMMUNE.
a. Population.
Area of the commune: 615.9 ha. The population of the whole commune:

21,628 mhabltants living in 5,748 households, population growth rate is
1.4%. .

The commune has 4 villages: Hoang village, Dong village, Tru village and
Vien village.

Chairman: Mr. Nguyen Thi Bac
Deputy Chairman: Mr. Nguyen Thi Hai
Tel: 8 386550
b. Infrastructure
The commune has an area of 615.9 ha of Whlch the residential land is 276.9

ha, agricultural land is 339 ha (248.5 ha for rice cultivation, 27.7 ha for dry
crops and the remaining 155.8 ha for other kinds of trees)

The commune has 1 clinic with 14 beds, 2 primary schools with 1,345 pupils,
1 basic secondary school with 1,325 pupils, I nursery school with 380 pupils
and 2 pagodas.

Besides, in the territory of the commune there are also the Police University,
Tourist Higher School, Military Iustitute, Military Foreign Languages
University, Tanks and Armor vehicles army commanding staff, E Hospital,

Northern hydrogcologlcal and engineering geological D1v131on, INTERGEO
Division.

The commune is crossed by the Hanoi - Phuc Yen railway and Thang Long -
" Noi Bai expressway which is an important road from the Noi Bai airport to
Hanoi. The roads in the commune are maluly asphalt and concretc roads.

c. Main occupauon

Agriculture is the main occupation in the commune. Besides there are some
other occupations such as tailoring and small trade. '

2,2.2 SOCIAL- ECONOMIC CHARACTERISTICS OF THE TRANSFER STATION AND I18
VICINITY,

a ln the transfer statmn
" Within lhe s:lc lhere are 3 households, 2 senal houses and 2 graves. The

site is crossed by a high voltage power lme ( for futher detail, see
description in the 3.4 be!ow)

Center for C‘onsu]fatwn on En Vfronmenfa] Technology
- Address: 51 Quangtrung street - Hanm_. Tel: 04- 9 430028
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b In the vicinity (within distance of 200m from the site boundary).

The transfer statlon is surounded mainly by paddy field. 120-150m to the
South and SW fo the site, there are 80 households living in residential area
of Co Nhue commune.

2.2.3 RESULTS OF ENVIRONMENTAL AND SOCIAL SURVEY

During the surveys, we cooperated with communal People's committee,
worked with communal leaders, statistical department and collected
information on land use status around the project area, socio-economic
conditions of the commune. We also interviewed 40 households in the area

intended for the transfer station and the vicinity. The results of the survey and
interview show that:

+ As regards the surrounding environment :

- Severely polluted: 7.5 %,
- Not severely polluted: 51.5%
- Notpolluted: 35%

+ Evaluation of the interviewees on the degree of pollution (in %):

Degree Severely polluted  Not severely polluted  Not polluted

Aspect : _ .

Waste ; 0% 27.5 % . 125%
Water resource - 215% 15 % : 57.5 %
Odor ' 22.5 % 22.5% 55 %
Gas, dust 20 % 175 % 62.5%
Noise 125 % 125 % 75 %%
Vibration 10 % C10% ' 80 %

+ As regards the dcgree of pollution caused by the surr oundmg sohd wastes:
5 % - Polluted, 42.5 % - Not very clean, 52. 5 %: Clean

+ Point. of view of the populatron about ‘thie construction of the transfer station:
80% of them agree with the construction of the transfer station

0 % not agree and
20 % give no idea.

2.3 ACCESSIBILITY OF THE INTENDED TRANSFER STATION

2.3.1 DISTANCE OF WASTES TRANSPORTATION.

The distance and time of truck fravel from URENCO office lo thc transfcr
station are 9.4 km and 20 minutes respectively. -

The distance and time of truck fravel from the transfer statlon to Nam Son

Center for Consultation on Environmental 4Téchnd!ogy
Address 51- Quangtrung street - Hanoi; Tel: 04-9. 430028
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landfill are 37.2 km and 1 h respectively.
2.3.2 TRUCK TRAFFIC FLOW ON THE ACCESS ROAD 1O THE TRANSFER STATION

Access road to the transfer station is directly connected with Thang Long-
Noi Bai express way. This is an important road connecling Noi Bai airport
with Hanoi city so during peak hours, there are 187 big trucks and 322 small
trucks and beyond peak hours, there are 215 big trucks and 318 smalil
trucks. .

2 3.3 ACCESS ROAD TO THE TRANSFER STATION

The station is adjacent to Thang Long - Noi Bai expressway, access road to
the transfer station is favorable . Thang Long-Noi Bai express way is the
main road with high traffic. If the transfer station is constructed here, there
will be an additional number of 400 waste trucks geing in and out of the
transfer station of which 100 trucks are of 25 tons capacity, thus increasing
the traffic density in this road. If the waste trucks access and go out directly
from the express-way, this will affect the traffic of the area, therefore a fly-
over must be built over the expressway which is very costly and has low
feasibility. However, it’s not necessary to build a flyover if the waste trucks
from Nam Son landfill go straight to cross road of Thang Long-Noi Bai and
Road No32 then turn round. In dong so, each waste truck have to cover an
. additional distance of 3.2km for entering the transfer station :

2.3.4 CURRENT STATUS OF THE TRANSFER STATION

+ Land use status at the station

The transfer station is located in the land area of the Transport Construction
Company No 118 covering 4,000 m? In this area there are two serial
houses. One consists of 19 rooms with the size of 7x4 m, one 7 rooms with
size of 7x3.5 m. Now only 3 houscholds are living here. The company has
built surrounding walls and installed electricity system. The land here was
bought by 53 households in 1995 with the following prices:

- 90,000,000 VND per plo_t for 20 plots adjacent to the road.
- 80,000,000 VND per plot for 20 plots further away. '
-+ 70,000,000 VND per plot for 13 remaining plots.

As this area is not wide enough, another 4.6 ha of paddy fields of Co Nhue
commune adjacent to it has been surveyed. Here, paddy is grown in 2 crops
per year with the productivity of 150 kg/360 m”. In this area, there is a high

voltage power line running across and 2 tombs -

Table 2.4: Results of soil analysis in Conhue tréﬁsfer station
(taken and analyzed by the CCET on August 2 1999)

_ . N° Indicator Sample Mark
% | | _CNe CN02
| 1 Hg (mg/kg dry soil) 4,010 1,8x10°

Center for Consullation ofi. Eh:t_'i{‘bnmehfa}' Technology
Address: 51 - Quangtrung street - Hanoi; ‘Tel: 04-9.430028
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N° _Indicator Sample Mark
CNO1 CNO2
2 As (mg/kg dry soil) 2,17x10% 2,88x10*
3 | Pb (mgfkg dry soil) 0.0085 - 00056
4 Cu (mg/kg dry soil) 0.0415 0.058
5 Fe (mg/kg dry soil) 2.1 2.9
6 Al (mg/kg dry soil) 5.93 ' 593
7 | CaO (mgfkg dry soil) 1.12 1.26
8 | MgO(mgkgdysoil)| 14 L5
9 Mn (mg/kg dry soil) 0038 0.048
10 | Clo (mg/kg dry soil) 0.0085 0.0055
i1 | pH 6.8 7.1

2.3.5 ISSUES TO BE NOTED

+

‘The transfer station is adjacent to Thang Long-Noi Bai express way. This
is the main road from Noi Bai airport to the City so it’s often traveled by
many foreign delegation. If the transfer station is constructed here, it will
influence the esthetics of the area. Therefore, mitigative measures need to
be taken. : ' -

The transfer station is located in the development area of the city.

“Moreover, it’s close to the area intended for the construction of Foreign

Diplomatic Compound

The project area which has open hydrogeological condition is 1,100m
away from the nearest wells of Cao Dinh wellfield . If the transfer station
is built here, it will have certain impacts to Cao Dinh wellfield if no

measure against leachate form waste, insects and unpleasant smell is
taken

The transfer stalion site belongs to the construction company Noll8.
Currently, the company has granted ownership of the land to households
and has plan to develop this area. Therefore, related agencies need to be
contacted and worked with in case the proposed site is selected.

Within the transfer station, there are 3 households and 2 graves. There is a

“high voltage power line running across the site. Within distance of 200m
from the site boundary, there are 80 households.

2.4 COMMENTS OF THE SURVEY TEAM

As regards the area of the site: The area of the site is too smiall as _

" compared with the requirements, therefore another area of 4.6 ha from

Center for Consultation on En vitonmental Technology
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51 - Quangtrung street - Hanoi; Tel: 04-9.430028 .
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the paddy field of Co Nhue commune should be added.

As regards distance: The transfer station is located adjacent to the Thang
Long - Noi Bai express way, near waste generating area (9.4m away) and
near Nam Son landfill (37.2km away). The site is adjacent lo wasle
transportation route so cost for waste transportation is low. This bring
about high economic efficiency and benefit

Access road: The transfer station is located adjacent to Thang Long - Noi
Bai expressway, therefore it can be accessed directly from this way. This
is an expressway, the turning of trucks when going in and out the station
will affect the traffic of the area, therefore a fly-over must be built over
the expressway which is very costly. '

‘Topography of the site: The topography of the site is flat, 0.8 m lower

than the swiface of the main road. Before the construciion of the transfer
station, the ground at the site must be raised up by adding more earth
materialto the height of 1-1.5m to avoid flood when there is heavy rain.

Geological setting. The geological setting of the sile ensure good
‘conditions for the construction of the transfer station.

Surface water: Within the the transfer station, no major waler course is
found. Water courses and bodies have very little influence on the site
(possibly no influence).

Groundwater, -The proposed site has open hydrogeological structure.
Therefore, waste water may infilt to aquifer polluting the groundwater if
it is not properly collected and treated ' :

Location: the intended transfer station is located in the area planned for

development of the Hanoi city, near the area intended for construction of
the Diplomatic corps area. It is adjacent to express way thus favorable
for waste transportation '

- Distance to residential area: the transfer station is 200 m North and 180

ni West of population areas of Co Nhue commune. Therefore, if no
nieasures against unpleasant odor, waste g‘aSes and insects is taken when
constructing the transfer station, the environment of the surrounding
community will be seriously affected

Enviromment: The environment of the area has no sign of pollution, there
are no polluting factories and enterprises around the site.

Public opinion : The majority of interviewee (80%) support ihe
construction of the transfer station. The local authority is waiting and

readily act as decision of City People committee

Esthetics: the station is between the expressway and the railway which
are the main communication lines traveled by many foreign delegations. If
a transfer station is constricted here, it will affect the esthetics of the area
if there is no measiure againsi environmental pollution and visible

Center for Consulitation on En Firohmeﬁfal Tech;:_élt‘;gy
Address: 51 - Quangtrung street - Hanoi; Tel: 04-9.430028

L23



REPORT: ON THE RESULTS OF SURVEYS AND STUDIES ON ENVIRONMENTAL, SOCIAL CONDITIONS
AND ACCESSIBILTY OF THE CANDIDATE TRANSFER STATIONS FOR HANOI

nuisance

- Site clearance: the site is located mainly in the. paddy field so
compensation and site clearance will be favorable. 4000 ni of land of
Transport Construction Company No 118 sold to the workers for
construction of houses and 26 houses need to be compensated

- Others: the site is 1,000 m away from the nearest wells of Cao Dinh
wellfield. The site has open hydrogeological condition so construction of
the transfer station here is a very sensitive issue requiring careful
consideration. '

Center for Consullation on E;rvif_t:nm‘enfal Téchno]agy
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