Gy

&

Table 18.4.1 Violation of Envisonmcenial

Protection Regulation in Ileritage Area

Incident Measure ]
Destruction of stalactite in Dong Fien Lake 200,000 VNI fine
(Fairy Cawve)
Destruction of stalactite in Thicn Cung Cave  [S00,000 VND charged

Tree ewtling, rock destruction in Bu Xam Cave

Report and picture appeared in newspaper and
1adio for public awarcness

Viotation of cavironmestal protection in
aquaculture

Temporary scizure of aquaculture centificate

Trading corals near Tam Cung cave

Confiscalion

Violation of environmental protection, decision
on administrative penaftics issued by QNPC

1 million VND fine + 5 mithion VND
compensation

Destruction of corals near Ba Ham

Conliscation

Oil leakage fron boals (3 cases)

20 million VND fiec

Dynamite lishing {numerous cascs)

Severa) hundred thousands VND fine

Source: Ha Loog Bay Management Board, 1998
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Docs waste comprise or conlain
preseription only medicines?

b

INO

Does waste comprise or contain substances
listed as patentially hazardons?

chs

Yes

—,L SPLCIAL WAS’!’IE]

Doces waste have a Nashpoint of 21°C or
less?

Yes

—-—)[ SPECIAL WASTE ]

No

oes waste contain known or probable
human carcinogens at a coeecntration of
more thaw 17 {w/w)or more?

SPECIAL WASTE J

Yes

No

I's waste Bkely (o cause serious tlissue
damage on exposute for a period of up to
15 mintes?

SPECIAL WASTE

No

Is ingestion of up 1o 5 cm? of waste likely
to cause death or serious tissue damage toa

20 kg child?

Yes

+|

SPIECIAL WAS’I‘!E‘I

v

No

NOT SPECIAL WASTE

Figurc 18.2.15 Special Waste Assessment Procedure Diagram
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19.1

19.1.1

19.1.2

CHAPTER 19 COMPARISON OF ALTERNATIVE PLANS

Setling Allernatives

Mecthodology

In Chapter 18, possiblec cnvironniental measures were considered by cach
pollution source to achicve the proposed conscrvation criteria in 2010, Each
component of the measurcs was validated [rom a viewpoint of technical
soundness and social acceptance. Alternatives of component of the measures were
also analyzed in the scctor studics. Among them, howcever, it is necessary (o
analyze alternatives by combining the canvironmental measures of domestic
wastewater and industrial wastewater. Because gencrated pollution loads from
them were concentrated on Bai Chay bay, applicable combination of the measures
for domestic and industrial wastewater should be required to manage them
elfectively and cfficicntly. Thus, the oplimum ecnvironmental measures of

domestic and industrial wastewater were selected by the following process:

1)  Identification of arcas, items, componenis for alternative setling,
2)  Preparation of alternatives considering technical feasibility,
3)  Eslimation of investment cost of cach alternative, and

4)  Sclcction of the optimum measures by the least cost method.

Arcas, Items, and Components for Alternative Sciting
(1} Arcas

Most planned development projects such as industrial parks are concentrated
around the Bai Chay bay, and a remarkable population increase is expected
around the bay and vicinity arca. Moreover, the water quality of Bai Chay bay has
close rclauon Wllh those of the Bai Cha) coastal arca and the ]long Gai coasial
arca as well as thc World Heritage arca. On Ihe other hand, the Binh Houng
cstuary seems lo have more room _ol' sclf-purification capacity comparcd with
bihcr arcas in AMZ. Therclore, Bai Chay bay, Binh Houng cslu'ary, Bai Chay

coastal area, and Hong Gai coastal arca ar¢ to be the arcas considered for

9.1



alternative plans. In Cam Pha and Coa Ong arca, mining aclivitics produce major
problems. Considering the crucial conditions, such problems are to be managed by
measures for mining locally and urgently, Theretore, il is rot appropriate 1o sct

allernatives in this arca,

(2) Hems

Normatly, organic poHution loads of BOD and COD arc main treated items of

domestic waslewaler control. In the casc of discharging treated wastewater into
Bai Chay bay, treatment methods which remove nutricnts pollution loads will be
required to prevenmt the progress of culrophication. Hence, to meet the
conscrvation criteria, nuteicnt pollution loads in teems of T-N and T-P arc to be

taken into account.

Alternatives arc to be drawn up to attain the allowable pollution leads into Bai
Chay bay, because it is essential to meel the canscrvation criteria. Total allowable
pollution loads sct for Bai Chay bay are 3,300 kg/day in BOD, 7,200 kg/day in T-
N, and 2,900 kg/day in T-P as shown in Chapter 18. Among them, for example,
the amounts of runodl load in BOD from domestic and industrial sources into Bai
Chay bay account for 40% and 50%, respeclively. Because it is dilticult to control
pollution loads from livestock and non-specitic sources, the allowable peollution
loads from domestic and industrial sources into Bai Chay bay arc calculated by
subtracting 101al allowable loads from loads of livestock and non-specilic sources.

The obtained allowable domestic and indusieics loads arc as {follows:

-BOD 1,300 kg/day .COD 2,200 kg/day
-T-N 1,200 kg/day -T-P 160 kg/day

(3} Components

The following domestic and industrial wasiewater treatment p]ants (WWl"Ps)
including collection systems and pumping stations are selected as the componcnls
for alternative sclling. Based on the combinations of thcse componcnts such as
- discharge point of treated waslcwalcr andfor whether or nol industrial wastcwatcr
is conncqlcd with the scwerage system, necessary scwcrcd populallon and

facilitics like pumping stations arc changed. In the casc of the industrial

19-2
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19.1.3

wastewaler 1o be discharged into the sewerage system, a pre-treatment is required

to keep good treatment conditions in the WWTP of sewerage system.

B Category Facilily

Domestic wastewater | L Dong Dang WWIP
2. Don Dien WWTP

3. Do Sen WWTP

Industrial wastewater | 1. Hoanh Bo Industrial WWIP
2. Cai Lao Industrial WWTD
Note: WWTP means wastewalter lreatment plang,

Description of Alicenatives

The alternatives are drawn up on the basis of discharge points ol treated
wastewater from the industrial parks, whether they are to be discharged directly
into Bai Chay bay or Binh Huong cstuary, or to be connccted with sewerage
systems, These considerations led to {ive alternatives. In addition, the option of
developing Dong Dang wastewater treatment plant (WWTP) was also considered.
If the Dong Dang WWTP is not developed, the domestic wastewater is 1o be
conveyed to Don Dicn WWTP. Accordingly, ten possible alicrnatives are drawn

up as follows, and their brief descriptions arc summarized here.

Deseription of Alternatives

WWTP D;‘s(fi'f;::r. Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4 | Alternative §
AL FARRI2 AT | AR22 [ A3 { A2 A4 1§ AlLd.2 | AltS.1 | AlS2

DongDang | BC | O | X | O X | O | X | 0 | X 1.0} X,
Doadiea j BN 1 O L O 0 O f 0| O ) Q| O} 0} O
DeoSen | BC | O | O | O | O | O O] O 4 O 1 0 0,
HoanhBo | BC [ O } O 3 O | O | X | X | X } X X | X
industrial | BN | X | X } X } X | O | O} X | X } X 1 X
eSS XX X X X P X o oo |9
Caitan | BC [ O | O ] X | X § X | X |0 1 O X | X
industriat | BHL | X | X 1 0 | 0} 0 O ] X | X} X | X
88 X X X X X X X X 9] o

Note: 1) BG Bai Chay bay, Bl; Binh Huong cstoary, §8; Sewerage system,
2) O : applicable, X : not applicable

(1') Alternative 1.1 and 1.2 (see Figure 19.1.1)

Two alternatives are drawn up on the b.as.is of treated waslewater from both Hoanh
Bo and Cai Lan indusirial parks to be discharged into Bai Chay bay.
Cbrrcsponding to this, Dong Dang WWTP is considered in the alternative 1.1,

while it is not considered in the alternative 1.2. Instead, domestic wastewater is (o

be conveyed to the Don Dicn WWTP in the alternative 1.2,
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eor s
_ M:&’:“ Mcasurcs 1 T “‘li‘::llcm Bischarge point hg;;?ln;y -
Al L1 | Dong Dang WWTP (100,700) _ Ifeved2 [ Bai Chaybay : H
Don Dien WWTP (15000)  Jlevel | | Binh Hueag estuary -
Deo Sen WWTP 210,400) [ Fewel2 Bai Chay bay -
llomh Bo industriaf WWIP  [ClassA dilto
N Cai Lan industrial WWTP ditto ditte -
Al 1.2 [Dong Dang WWTP() | - | - | Pump St
Don Dien W‘}}_J_f[’ (111 '?{)0) 7 Level 'y Bmh Huong csiuary -
Deo Sen W\VIP(210400) o liewel2 Bai Chay bay -
iloanh Bo industrial WWIP [ Clhass A _d_l_ll()r -
Cai Lan industrial W\Vl P dilto ditte -
Mate: Numbers in parenthesis show sewered poputation fecluding subcatchments 2 and 3 for Don Dicn

WWIHP.

@

Alternative 2.1 and 2.2 (se¢ Figure 19.1.2)

Two allernatives arc drawn up on the basis of the treated wastewater form one

industrial park such as the Cai Lan industrial park to be discharged into the Binh

Huong estuary arca, other industrial park: The Hoanh Bo industrial park into Bai

Chay bay. Thus, the Dong Dang WWTP is considered in the alternative 2.1, while

it is not considered in the alternative 2.2. Instcad, domestic wastewater is 1o be

conveyed to the Don Dien WWTP in the alternative 2.2.

Alterna- Treatment . . Necessary
live Measurcs level Discharge point faciliig)
Alt. 21 | Pong Dang WWYP (92,200) |lewl2 | BaiChaybay -
Don Dien WWTP(15,000)  |Level 1 | Binh Huongestwary | -
o Sen WWIP (190,200) Level2 | Bai Chaybay -
lloanh Bo industria) WWTT P |ClassA | Bai Chaybay _ -
Cai Lan industrial WWTP Class B Binh lluong estualy Pump St.
Al 22 | Dong Dang WWTP () L - Pump St
Don Dien WWTP (105 000) levell | Binh l!uong csluary -
Do Sen \ WW"I"P (183,700) Level2 | Bai Chaybay -
Hoanh Bo ludllslnal WWIP ClassrAi 1 Bai Chay bay R
Cai Lan industrial WWTP Class B Binb Iuong estuary Pump St.
Note: Numbers in parenthesis show sewered population including sub-catchments 2 and 3 for Don Dien

WWiP.

&)

Alternative 3.1 and 3.2 (sec Figure 19.1.3)

Two alternatives are drawn up on lhc basis of the treated wastewatcr from both the

Hoanh Bo and Caj Lan mdustm] parks o be dischqrgcd into Binh Huong cstuary.

Correspondingly, the Dong Dang WWTP is considered in the alternative 3.1,



while it is not considered in the alternative 3

be conveyed to the Don Dien WAVTP in the alternative 3.2,

2. Instead, domestic wastewaler is o

N:;:\m‘ Measures l“lii'l:}ll n Discharge point h:.:;:h::;)
Ali.31 | Dong Dang WWIT (82,506)  [Tewel2 | Bai Chaybay :
Doo Dien WWTP(15000) | levell Binh lnong estuary -
Deo Sen WWIP (164,000) |level2 [ BaiChaybay | -
lloanh Bo industrial WWIP 1 Class B | Binh Huong camnty Pump St
Cai Lan industrial WWITP ditte ditta | PumpsSt, |
Alt. 3.2 | Dong Dang WWTP (-} 7 -  « | PumpSy
Don Dica WWTP(98,500)  [tewll | Binhluongestoary | -
Deo Sen WWHP (164000  jJlewl2  JBaiChaybay | -
MHoanh Bo industrial WWIP | ClassB | Binh Huong cxluary Pamp St
'Cai Lan industrial WWIP ditto ditto Pump St.

Note: Numbcers in parenthesis show sewered population including sub-catchments 2 and 3 for Don Dien
WWIP.

(4) Alternative 4.1 and 4.2 (sce Figure 19.1.4)

Two alternatives arc drawn up on the basis of the wastewater form the Hoanh Bo

industrial park to be connected with the public scwerage system, and the

wastewater from the Cai Lan industrial park is to be discharged into Bai Chay bay.

Therctore, the Dong Dang WWTP is considered in the alternative 4.1, while it is

not considered in the alternative 4.2,

[nstead,

conveyed to the Dan Dicn WWTP in the alternative 4.2.

domcstic wastewater is to be

Tre ]
Al: :‘\r:a Mecasures lnlzf'r:\]e m Discharge poiat l\;ac:iiista;y
Al 4.1 | Dong Dang WWTP (94,2000 |tewel2 | Bai Chaybay -
Don Dien W\VI P (IS 000) |levell ] ___{ Binb Huong csluary -
Deo Su] W\Vl P (185 700) | level 2 Bai Chaybay -
Hoanh Bo industrial WWTP | Pretrcatment Scwerage system -
e { {DonE Dang WWIE)
Cai Lan igdusirial WWiP Class A Bai Chay bay -
Al 4.2 | Doog Dang WWITP(-) - e Pump St
Den Dien WWTP (105, 000) {levell | Bioh Huong estuary -
Deo Sen WWIP (185,700) Level 2 2 _ (BaiChaybay | -
Hoanh Bo industrial WWTP | Pretreatment. Sewerape system Pump 51,
it oo | {Don Diea WWIF)
Cai Lan industrial WWIP Class A Bai Chay bay -

Note: Numsbers inparenthesis show sewered population including sub-catchments 2 and 3 for Don Dica
WWIP.

19-5




19.2

19.2.1

(5) Alternative 5.1 and 5.2 (see Figure 19.1.5)

Two alternatives arc drawn up on the basis of the wastewater trom both the Hoanh

2
PR S

Bo and Cai Lan industrial parks to be connceted with the public sewerage systems.
Thus, the Dong Dang WWTP is considered in the alternative 5.1, while it is not
considered in the alternative 5.2, Instead, domestic wastewater is to be conveyed

to the Don Dicn WWTP in the alternative 5.2,

Tre 1 L
Altlic::a Mecasures l‘nl:::; ™ Discharge poiol h;;;isi?:;y
AL S | Dong Dang WWIP(92,200) _ | hevel2  [BaiChaybay | = -
Don Dien WWIP(15,000)  [levell | BiohHuongestoary | -
Deo Sen WWIP (169,000)  {Level2  BaiChaybay . | -
Hoanh Bo industrial WWTP Pretreatment | Sewerage system Pomp St
e | Dong DangWWIRY L
Cai Lan industrial WWIP ditto Sewerage system Pump St
(Den Dien WWTP)
AILS52 [DeogDamgWWIPGY L - -} FumpSt
Don Dica WWIP(98500) | Level]l [ BinhIfuongestuary | -
o Scn WWIP (169,000)  [level2  BaiChaybay . -
Hoanh Bo industrial WWTP Pretreatment | Scwerage system Pump St.
('ai Lan industrial WWTP ditto ditto TPump St.
Note: Numbers in parenthesis show sewered population including sub-catchments 2 and 3 for Don Dien ;
WWIP, 3

Study on Alternative Selection

Evaluation

Cost estimation of cach alternative was carricd out Tor their evaluation. Estimated
costs including those of construction, operation, and maintcnance arc as shown in
Appendices 6.1 to 6,10 and summarized below. Alternative 3.2 is the least-cost

alternative followed by alternative 3.1, Alternative 5.1 is the most expensive.
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19.2.2

Comparison of Alternatives

o ) o (UnikUS$ X107
Alicruatives | Domestic WWTP | Industeial WP | Total |
AT R 100
ALY #1 IS o
A2 8B 4 99
A2z | 8 oo e
A3 82 1 13 _ - 95
caAnx2 | e L e
RN B 10 102

J % 2 I U " NN N[
AlSE 91 T E SR 1 T
AlL5.2 88 13 101

Notes: 1) Sewcerage costs docs not include those of 17 stage of HIWSSP
2) Sewcrage oosts incluede those of sewerage systems of Bach Dang.
3} Incase of industrial wastewater tobe eated to class B, eost for that is

not inciuded.

4) Industrial wastewater trealmaent costs inclade those of Lang Bang.

Sclecied Allernative

As the result of evaluation of alternatives by the teast cost mcthod, alternative 3.2

was sclected as the optimum combination of mcasures 1o achicve the conscrvation

criteria of the water quality in Bat Chay bay arca in 2010 sct for the EMP. The

components of the selected alternative 3.2 are summarized below:

- Dan Dicn WWTP:

- Deo Sen WWTE:

Sewered population 98,500 (in 2010)
Additional main collectors including pump station
13 km

Oxidation Ditch treatment

Sewered population 164,000 {in 2010)

Additional main collectors including pump station
12 km

Oxidation Ditch  treaiment  and  Phosphorus

removal

- Hoanh Bao Industrial WWTP: Collection system including pump station 5.4 km

- Cai Lan Industrial WWTP:

Main pump station
Waslewater lreatment plant to be prepared by

industrial park

Collection system including pump station 5.4 km

Main pump station
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19.3

Wastewaler trealment plant to be prepared by

industrial park

‘The proposed domestic and industrial WWTPs aim to reduce organic, nulricnts,

and SS loads. Based on the sclected alternative, the allawable 5S runoll load of

non-specilic sources is caleulated for sub-catchments of No.d to 7, where the
increase of denuded area is comparatively large. The calculated allowable S8 load
from non-specitic source is 83 tons/day, and hence total 463 km’ ol green

coverage will be required in sub-catchments of Nodto?7.

Prediction of Water Qualily by the Sclected Plan

To predict the citect of the Scleeted plan, the best alternative considercd in the
Study, the mode} was sun again replacing Scenario 11 by the optimum plan. The
discharges and pollution loads for Scenario Il were changed to those for the
optimum plan as shown in Figure 19.3.4 and Table 19.3.1 under the same

pollution load levels as Scenario 11.

(1) Prediction of Currents by the Selected Plan

The hydrodynamic model was sun to provide hydrodynamic conditions for the
selected plan 1o be used in the prediction of water quatity. The only changes of the
conditions from Scenario 11 were the new discharge of No. 1.1 and the additional
discharge of No. 13 in Table 19.3.1. No significant change was found in the
circulation patierns shown in Figure 19.3.2~19.3.4 comparcd to the results by

Scenario 1.

(2) Prediction of Water Quality

Predicted conccnlmuuns of water quahly paramclcrs for ihe sclected plan were
shown in Figure 19.3.5~19. 3 14. BOD cancentrations were csumfucd from COD
by the conversion factor of B()D COD/4.9 derived from the Field Survey for

reference.

19-8
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The concentrations by the selected plan decreased in Bai Chay bay and increased
in western side of the causcway compared to the results by Scenario 1f except 1-P.
“Fhis shift corresponded to the refocation of pollution loads discharged inside Bai
Chay bay in Scenario [ to the western side ol the causeway in the selected plan as

No. 1.1 in Figure 19.3.1 and Table 19.3.1.

The causeway toward Tuan Chau island clearly separated the distributions of all
walcr quality paramcters in a similar way to the results by Scenario 11, These
influcnees were not found in the results by the present condition targeting 1998 in
Scction 12.5 because just less than hall of the construction of the causcway was

completed as of 1998,

(3) Diflcrenee between the Results by the Sclected Plan and those by Scenario

To show the effect by the sclected plan, the diffcrences of the water qualily
parameters compared to the resulls by Scenario 11 were obtained as shown in

Figure 19.3.15~19.3.24.

The causeway toward Tuan Chau island clearly scparated the decreased and
increased arca of the concentrations caused by the reallocations of poltution loads.
The reduction effects of the pollution loads inside Bai Chay bay arc remarkable
for mosl water quality paramcters especially ncar the mouth of Troi River, the
discharge point No. 4 in Figure 19.3.1. On the other hand, local increases of the
concentrations were Tound near the new discharge point No. 1.1 in Figure 19.3.1

for all water quality parameters except 1-P.

Compared with the simulated water quality and the conscrvation criteria, the

simulated water quality by the scleeted ptan met the conscrvation criteria.
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Table 19.3.1 Discharges and Pollution Loads by the Selected Plan

oy

R
(#:

) 3 L Discharge | 88 oD TN TP LN 1Pt
No. | Name of Subcatchment | “oany | rgiday) | egidon | kgrdon) | Ggtop) | on | sep
1 [ MipRaer | 236 32,100 | 2060 | 2330 | 1,140 017 7| Toe3s
wi 0.7 am6 | 2007 ] 1o 225 050 | 0066
2| Mung Thang Basin . 07 | 2000 | 270 | 150 80 015 | 0019
3 | Bai Chay Basin 08 | 20 f 200 | mo | e | 0se | 00w
4 |Tweikivee 187 | 26500 | 2680 | 2,200 | 950 050 | noss
$ IManRiver 12 | es0 | onesn | 1,250 620 0.50 0.053
6 |viesgvongliver | 244 [ 20000 | 370 § 2600 | 100 | 0s0 | o0&
7 | Hong Gai North Basin 16 | 739 | &3] 3w iss | 0so 0016
8 | MonbaySouwthBasin | 08 | 267 593 788 147 050 | 0016
9 | Ha Tu Basin _ 33 7| 23000 | 1470 | 980 3s0 020 | 0030
10" | Cam Pha West Bisin 32 | nso0 [ rsio ] 70 20 | 012 | 0029
11| ComPhaCentrad Basin | 20 | 11428 | 1028 | sso | 180 | 623 | 0036
12 | CamPhaBastBasin | 15 | 18300 | 1,240 | 690 | 120 | 065 | 0035
13 | CoaOngBesin | 37 ) 00 | sso | a0 | so | 020 (] 00wz
14 | Mong Dueng River 101 | 22500 1,3%0 1,320 | 460 020 0.0:42
151 | CatBaktand | 38 3,267 337 | 367 160 | 015 | o0
152 | CatBalslang Cas b s | w1 | 3 L e | oas 0.049
15-3 | Cat Ba Ksland 25 3,267 437 67 | w0 | eas | oow |
Total 1168 | 233920 | 25.20 | 17,078 | 6356 ; :

Note: * The ratio of I'N/T-N aud I-P71-P were used based on the Field Survey data with some calibration to
estimate inorganic part and organic pastin the loads separately.
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