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EXECUTn直 5日MMARY

This Environmental Impact As翠綠ssment (EIA) addresses the impacts 
associated with the cons甘uction and operation of phase 1 of the HAECO 
aircraft engine test facility at Tseung Kwan O. The study has been ca控ie社

out in response to the EPD comments on a立 initial EIA completed in August 
1994, and the 1三PD study brief prepared there after. 

For the construction phase, the rernote location of the site over 2.5 km from 
the nearest sensitive receiver, implies that noise and dust emiss泌的 wi11 not 
be problernatical. Recommenda泣。ns have been made to limit the potential 
nuisance of liqui是 and solid wastes that will be generated by the 
construc丘∞ works.

During the operational phase, testing of the aîrcraft engines may be required 
at any time of the 是ay or night. Detailed modelling of the noise emissions 
frorn the test cel1 has shown that the proposed design, incorporating 
substantial stack silencer baffles and 800 mm thick concrete walls, is 
adequate to control noise levels to meet the appropriate planning standard at 
a11 sensitive receivers. Air emi那Íons from the exhaust stack, modelle是 for

worst case meter叫ogical conditions, are predicted to be well within the λir 
Qua立句。每1ec位ve standards. 

Waste arisings from the operatíon of the propωed facili勾， have been 
estimated with reference to the current HAECO operation at I<ai Tak. It is 
anticipated that the mobile waste treatment plant currently in use at Kai Tak 
will be suitable for trea世ng waste generated by the phase 1 development, 
although the separa泣。n of the two sites may nècessitate a second similar 
plant. It is therefore considered that const芷江ction of the proposed permanent 
waste treatment plant can be delayed until phase 2. 

The study conc1udes that a11 the iden位fied potential environmental impacts 
can be mitigated to acceptable levels. 
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Z lNTRODUCTION 

1.1 BACKGROUND 

The Hong Kong Aircraft Engineering Company (HAECO) are 自q叫red to 
move their operation from Kai Tak to make way for the redevelopment of 
the Aîrport area after 1997. The airαaft engine testing facili句， is to be 
relocated to the new Tseung Kwan 0 In是.ustrial Estate, j立st north of Junk. 
Island. The reloca世on will be in two phases with phase 1 becomîng 
operational in 1996. 

An ini泣al EIA was completed in August 1994 in which the feasibillity of the 
proposed síte was established in terms of key 旦旦vironmentallmpacts. This 
EIA is prepared on behalf of HAECO and draws on înforma泣。n supplied 
by the design team which is lead by Meir吐'\ardt Consul亞ng Engineers Ltd 
and includes Aero Systems Engineering Inc, from 站nnesota USA who are 
the .Specialist Aeronautical ConsuItants. 

1.2 SCOPEλND STRUCTUR.E OF THE EL生

The Environmental Protection Department have issued a study brief for the 
EIA as well as comments on the lnitial EIA. Together these form the scope 
of the study. Al1 relevant Environmental issues are considered for the 
construction and opera泣。n of the facility, with noise and air emissions from 
the operation of the engine 捏成 cell being the key issues. 

EnvironmentaI Morutoring an是 Auditing recommendations are included 
where necessary to ensure the efficiency of the proposed mitigation 
meas立res.

The study covers only phase 1 of the HAECO facilities to be relocated to 
Tseung Kwan O. Phase 2, which will include a這是itional engineering 
workshop fadlities and associated buildings, would be the subject of a 
separate EIA, if required by the EPD. 

Following this introductipn the report ís structured as follows: 

Section 2 Des口ibes the environment 益nd the exi.sting and proposed 
development in the surrounding area 

Section 3 Assesses impacts during the construction phase 

Section 4 Assesses impacts during the operational phase 

Section 5 Summarises the conclusions of the study 

EltM HONG KONG MEIN絞ARDTCONSt.rLT肘'GENG敢忘自己sLm
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1.3 了HE PROPOSED DEVELOPMENT 

The proposed phase 1 development comprises two buildings and car 
parking space as shown in Figure 1成 A 100 m long aircraft engine test cell 
will be used to run the engines under test. The test cell has in1et and 
exhaust stacks at either end, with a centr叫 testing chamber and augmentor 
tube, a control room, and staff facilities. The test cell incorporates 
substansive acoustic silencers in the stacks and is a solid conαete building. 
The second building is an engine strip 訊社 build workshop used to prepare 
the engines for testing, as well 品如utine maintenance operations. 
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λircraft engi泣的 will be delivered to the site by lorry, to the strip and b豆豆d
workshop, where they will be prepared for tes泣ng before being manoevered r 
into the test cell via overhead monorail. Testing takes about 212 hours, and l~ 
comprises a run叫up procedure at various engine thrust settings. 
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2 SURRO lINDING EM忍之ONMENTAND DEVELOPMENI電

The site of the engine test cell 臼cility ís on the edge of the newly formed 
Tseung Kwan 0 reclamation at the souther泣如d of the proposed Tseung 
Kwan 0 Indus甘ial Estate, located where the northeast coast of Junk lsland 
meets the reclama位on. Chai Wan, on Hong Kong Island, i學 about 2.5 krn to 
the South of the site, beyond Junk Island and open water.λsimil前
distance to the West are scattered dwellings and villages. The SENT landfill 
is to the East of the site beyond the reclama髓。n. Figure 2a shows the 重ite
loca泣。n.

The new reclamation in Tseung Kwan 0 will not only 忌e the site of a large 
Indus虹ial Estate, but will allow the development of Tseung Kwan 0 new 
Town further North, about 3 krn 全om the site. Figure 2a shows some key 
features of Outline Zoning Plan for the area with the proposed new town 
and it's associated infrastructure. 

As a result of the large scale of the reclamation, new town, and other 
developments, the environment of the area is changing substantially. The 
rural nature of the area will be lost to industrial and townscape settings. 
The scattered villages on Junk Island and on the old coastline around the 
South East New Te口itories (SENT) Landfill have already been relocated to 
make way for the development of the area. 
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PLANNING CODES AND LAND-USE FOR SENSITIVE AREAS 

50 R(B) Probable Residen十 i a I Use 
65 R(A) Probable Residen十 i a I Use 
67 R( A) Probable Residen十 i a I Use 
74 R(A) Probable Residen十 i a I Use 
78 R(C) 2 Probable Residen十 i a I Use 
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• @ 
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3 CONSTRUCTION PHASE 

3.1 CONSTRUCI'IONNoISE 

3.1.1 Introduction 

Although the proposed site is in a remote location, cons甘uction noi甜 may
have the potentiaI to generate impacts at nearby NSRs, particu1arly if 
evening and night-time working is re午lÎred. These potential impacts are 
asses這ed in this section. 

A methodolo訪7 for assessing noise from the cons甘uction of the proposed 
I-jAECO Jet Engine Test Cell Facility has been developed based on the 
Technical Memorandum on Noise From Conslruction Work Other Than Percussive 
Piling 作品11) ar世 the Technical Memorandum on 抬起e from Percussive Piling 
(TM2). In general, the methodology is as follows: 

locate NSRs that may be affected by the worksitej 

calculate di詰ance a ttenuation and barrier correc位。ns to NSRs from 
worksite notional noise source pointi 

predict construction noise levels at NSRs in the absence of any mi垣gation
meas立resi and 

calculate maximum totaI site sound power (SWL) level for construction 
acti vities such that L的。 period， noise levels at NSRs comply with 
appropriate noise criteria for day, evening and night time. 

The prac位cabiliJ;y of achieving the aforementioned maximum total site 
sound power level is then considered since this might offer a preferred form 
of mitigation. Other mitigation measures are then considered and 
recommended as appropriate. 

3.1.2 Environmental Legislation and Guidelines 

In Hong Kong the control of construction noise outside of daytime, 
week這ay working hours (的。。心900， Monday through Saturday) is 
governed by the Noise Control Ordinance -(NCO) and the subsidiary TMl 
and TM2. These TM establish the permitted noîse levels for construction 
work depending upon work.ing hours and the exis蛙ng noise climate. 

The NCO 訂iteria for the control of noise from powered mechanical 
equipment (PME) are dependant upon the type of area containing the NSR 
rather than the measured background noise leve1. As the NSRs su肘。unding
the proposed test cell fall into main1y urban 台inge areas, the Area 
Sensitivity Rating (ASR) for these NSRs, according to TM1, is speci包das
'B'. The NCO requires that noise levels from cons控uction at affected NSRs 
be less than a specified Acceptable Noise Level (ANL) which depends on 
the ASR. 

It is inte丘ded that the construction activities of the proposed works should 
be planned and controlled in accordance with the NCO. Works requiring 
the use of PME during restrîcted hours (i.e. outside of 0700-1900 Monday 

ERM HONG KONG ME到HARD'I' CONSutTtNG ENGl1也臨sLro

4 



Table 3.1a 

3.1.3 

through Saturday and d訂ing p泣b主c holidays) and particularly at nigh丸 will
req叫re a Construction Noise Permit (CNP) and will need to achieve the 
applicable A1寸L. The ANL is derived from the Basic Noise Levels (BNL) by 
applying corrections for the duration of the works and the effect of any 
other nearby sites operating under a CNP. For this assessment these 
co甜的的ons are assumed to be zero. As a result, the ANLs are equal to the 
BNLs. These are shown in Table 3.1a below. 
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Acceptable Noise L仰品的NL， LA呵5帥 dB(A))

Time Period ASR岫A ASR 岫 B

All days during the evening (1900也2300) and general holidays 
(înclud.in怠 Sund呻吟 during the day and evening (0700-2300) 

All days during the ni位←time (2300-0700) 

60 65 

45 50 

Although the NCO does not provide for the control of cons甘uction activi位的
這uring normal working hours, a limit of LA喝鉛 min 75 dB is proposed in the 
ItPractice Note For Professional Persons, PN2/93" issued by the Professional 
Persons Environmental Consultative Committee (ProPECC) in June 1993. 
Th扭扭mith扭扭en applied on major construction projects in 給你的 months，
and is 糕。w generally accepted in Hong Kong, and will therefore be adopted 
in thi學副主dy in order to protect NSRs to an appropriate extent. 

λccording to TM2 a CNP w至1 be 主eq盟主登d from EPD for carrying out any 
percussive piling works. 1n determining whether the permit should be 
issued, EPD will compare the calculated Co訂ected Noise Level (CNL) with 
the ANL. In the event that the CNL excee是s the λNL， EPD will 詰npose
restrictions on the permitted hours of piling opera泣。犯的 percussive piling 
may be needed for the foundations of the propose是 buildings， this 
assessment will consider the likely restric泣。ns to the hours of working, if 
necessary, for'unmitigated piling activities. 

For NSRs with windows or other openings but without central air 
conditioning systems (ie typical residential dwellings) the ANL for . 
percussive piling is LA呵枷曲 85 dB. More sensitive noise receivers, such as 
hospitals, medical clinics, educational institutions, and courts of law are 
stipulated to have an ANL of 75 dB(A)i unless they have cen廿al air 
conditioning, ìn which case the ANL is relaxed to 80 dB(A). 

Baseline Conditions and Noise Sensitive Receivers 

Existing Conditions 

TheHλECO jet enginξtest cell facility is to be located on an area of mainly 
reclaimed land a句acent to Fat Tong Chau Ounk Island) on the Tseung 
Kwan 0 1ndustrial Estate. At the present there are several infrastructure 
development projects under construction in the area. These include the 
formation of the rec1amation for the Tseung Kwan 0 New TOWfl, the 
construction of the Tseung Kwan 0 Industrial Estate, the construction of 
Tseung Kwan 0 New Town, road and infrastructure construction and the 
completion of the SENT Strategic Landfill. As a result, though the region is 
not urban or ful1 y developed, the noise environment is affected by 
construction and road traffic. 

ERM HONG KONG MElNHARDT CONSllL'I1NG ENc別扭路 Lro
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Future Conditions 

After the com pletion of the cu紅ent infrastructure projects, the Tseung Kwan 
o region will contain a laI苔e Industrial Estate, a New Town, new roads, 
bridges and the operational 認NT Landfill. Wîth the reduction in 
construction noise levels it is an丘cipated that the local noise climate will 
be∞me dominated primarily by noise from road 甘affic and indus討a1
opera話ons.

Noise Sensitive Receivers 

NSRs, as defined by HKPSG and the NCO, have been identified with 
reference to previous environmental studies un是ertaken in the region of the 
Tseung Kwan 0 Industrial 且state， and have been updated by site surveys 
and by refe叮ing to survey sheets and 是evelopment plans. 

The local NSRs and theîr respective distances to the notional cen虹e of the 
site are given in Table 3.1b below. 

Table 3.1b Noise Sensitive Receivers 

NSR Location Distance (m) ASR 

Area 50 Tseung Kwan 0 3100 A 

Haven of Hope Hospital Tseung Kwan 0 4100 A 

Area 73 V山ages Tseung Kwan 0 3300 A 

Heng Fa Chuen Estate Chai Wan 3400 B 

τsai Wan Estate Chai Wan 3500 發

Sìu Sai Wan Estate Chai Wi訟 2600 B 

Cu控ent1y， there are no influencing factors in the TKO area, 50 NSRs in thi5 
area have been given an ASR of 'A'. NSRs in Chai Wan area are affected句
road traffic and industrial activity and so have b的n assigne是 an ASR of 
'B' .1叫ormation from Planning Department has indicated that both the S,hek 
Miu Wan villages and the villages on Junk. Island have aIready been 
relocated due to works associated with the South East New Territories 
(SENT) Landfill and the Tseung Kwan 0 Indus甘ial Estate and Reclamation, 
respectively. As a result, these areas have not been íncluded in this 
assessment. 

3.1.4 Potential Sources o/Impact 

As the test cell facility will be constructed primarily on reclamation and the 
facility will be built primari1yabove ground, there will be litt1e necessity fo主
site clearance or site excavation. As a resu1t, these 句'pical cons廿uc討on
operations have not been assessed for this project. Communica討on with the 
Design Engineers has indicated that there will be two primary construction 
operations which will have the potential to 臼eate significant noise im pact at 
the 'nearby NSRs. These opera位ons are: 

foundation constructioni and 
builcling superstructure construction. 

ERM HONG I<ONG MEINHAIIDT CONSULtING ENa部棍諮且也
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The assumed plant teams for th~se two operations are shown in the tables 
that follow. It should be noted that the assumed number and types of plant 
is based on the estimates of the Design Engineers and so should be 
considered fairly accurate. 

Foundation Construction 
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T泣h昀r口站恥叫哩3主'heb訕1唸的e bl泣洹出Z丘4起i立起胸1迫益

pile 至fOlα1垃主詛n三泣da泣t垣ÍOI設1. For this opera註O泣扎， i註.t has b快e飢 a紛ss認詛Z訟主ned t血ha泣t three diesel 
hammers driving steel piles (each with a sound power level of 132 dB(A)) r: 
will be employed. 的 a result, the total 臨間nd power level w話說話7
dB(A). 

加Build似ld圳d

Once the t色ounda世ons have been piled, the buildings themselves will be 們
constructed. For this operation the plant inventory in Table 3.1c, below, has 卜j
been assumed. 

Table 3.1c Superstructure Cons i:ruction Plant Inventory 

Plant Number τM Reference Number Sound Power Level 
(dB(A)) 

TowerCrane 2 CNPO是9 95+3 

Concrete Truck 2 CNPO是美 109+3 

Concrete Vîbrator 是 CNP 170 113令已

Handtools V結ious 3、l/λ 105 

Compressor 2 CNP 001 10是+3

Genεrator 1 CNP 101 108 

The total sound power level calculated for all plant acting at one notiona1 
point is 120 dB(A). 

3.1.5 Prediction of lmpact 

As distances to NSRs are over 300m, specific formulae for distance 
attenuation, approved by EPD have been used forassessing impacts from 
perαssive piling and supers甘ucture activities. These formu1ae are: 

Percussive piling: 23.27再log(distance) + 5.269j and 
S立pers拉如何re: 20*log(distance) + 5.0. 

It sho立ld be note是 that the percu岱ive piling formu1a includes air 
absorption, while that for superstructure cons設立C泣。n does not. As a result, 
the values, in the table below, for supers控ucture cons控uction should be 
considered worst-case. 

The predicted impacts at each NSR from the two major cons甘uction
operations are shown in Table 3.1d below. 
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Table 3.1d Predicted Façade Noise Levels (LAeq,5min) at each NSR 

NSR Percussive Piling Bu.ilding Cons設uction

Area 50 51 45 

Haven of Hope Hospital 48 43 

Area 73 50 45 

Heng Fa Chuen 50 4是

Tsai Wan Estate 委會 4.4 

Siu S討 W訟 52 47 

These results inrucate 血at there are no predicted exceedances of any of the 
applicable noise αiteria，台om piling or supers蛇口cture activities, at any of 
the nearby NSRs. As a result, no mitigation measures have been 
recommended for these activities. 

3.1.6 Mitigation Measures 

As no exceedances of the normal daytime (0700峭的00， Monday through 
Saturday) noise criteria (percussive and non呵percussive) have been 
preructed, no mitiga討on measure墨， outside of good site prac話ceare
recommended for these ac位vities. In addi泣。n， as no exceedances of 出e
restricted hours αiteria have been predicte是 to occur at any of the assessed 
NSRs, miti伊拉on measures are not recommended as necessary for evening, 
night-time or Public Holiday (including Sundays) works, although a CNP 
will be required. 

的 a general rule, good site practice can reduce the impact of a construction 
sitefs activities on nearby NSRs. In view of the potential for cumulative 
im pacts from various construction works in the area, the following measures 
should be followed during each phase of construction: 

on1y well-maintained plant should be operated on• ite and plant should 
be serviced regularly during the cons甘uc話。n programmei 

machines and plant (such as 仕怯怯s) that may be in intermittent use 
should be shut down between work periods or should be throttled down 
to a miIÙmumi 

pl~nt known to emit noi時 strongly in one direction, should, where 
possible,'be orientated so as to directed away from nearby NSRsi 

silencers or mufflers .on construc泣。n equipment should be utilised and 
should be properly maintained during the construction programmei and 

material stockpiles an是 other s甘uctures should 忌e effec亞velyu位lised，
where practicable, to screen noise from on-site construction ac位vities.

In light of the predic討on of no exceedances at nearby NSRs during any 垣me
period from either of the main construction activities, no noise monitoring is 
recommended for the construction phase of the jet engine test cell facility. 

E決M訣。NGKONG MEJ:純WIDT CONSutTINC ENc鄧麗路 Lro
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3.3.2 Government Legislation and Planning Standards 
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3.2 CONSTRUCI'IONl生mQlIALITY

λ5 the nearest sensitive receivers to the proposed HAECO.jet engine test 
facili句'are more than 2.5 km distant:, no air quality impacts are an位cipated
from the cons甘uction of the facility. No further assessment of poten泣a1
construction 剖r quality im pacts has been carried out. 

3.3 CONsTRUcnoNPHASE 忱叮羽毛 QUALITY 

3.3.1 lntrodu前(on

The proposed jet engine tes豆豆g facility w立1 be located on newly reclaimed 
land. Pòtential water quality impacts arising during the cons智紅ction， and
E仗

Under the Water Pollution Cont室。，1 Ordinance (WPCO), Hong Kong waters I ' 
are subdivided into 10 Water Control Zones 伊VCZ). Each WCZ has a L~ 
designate是 set of 5扭扭扭ry Water Quality Objec泣ves (WQO). For this study, 
the marine waters of Junk Bay will be the receiving waters for discharges . I ~ 
from the Tseung Kwan 0 site. The WQO for Junk Bay WCZ were dec1ared LJ 
in 1多$玄

3.3.3 Surrounding Envil咖

叫n吟gEn加n悶紛z誌諮Z君討W仰F丘仿的閥i佇的仰r仿ro1'…t C 
The water 句1泊alit句yi切n Junk Ba叮yi站s well documented by the EPD marine water 
qt叫守恥圳叭結m叫or叫.

1992勾) i站sg呼jven in Table 3叫.3a.

In general the data indicates the mean water quality is poor. Dissolved r 
oxygen depth profiles with large gradients are found in inner Junk B符七
during the summe巳 where oxygen depletion is particularly 0忌vious in the 
bottom waters of these enclosed bays. Weak turbulent mixing and the large n 
amount of organic matter resulting 台om domestic sewage that is discharged U 
into the water body cause this oxygen deple泣。n. In addition, high 話OD5
levels in the water column were measured in inner Junk Bay due to the r 
local organic discharges, and high n立mbers of E.coli occ盯 on occasions. 

C 
[ 

[ 

[ 

[ 
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Table 3.3a Summary Statistics Water Quality 01 Junk Bay (1992) 

Detenninant 

Number of samples 

Tempera旭re rC) Surface 

Bo位om

S越inity (ppt) Surface 

Bottom 

DO(其 satn.) S位負ce

Inner Junk Bay 

阱。

12 

22.4 
(15.5 - 29.3) 

22.1 
(15.5 咖 28.8)

31.3 
(27.1 - 33.0) 

31.8 
(29.6 心 33.0)

86 
(56 - 132) 

Bottom 72 
(42 - 105) 

pH value 8.1 
(7.9 峙 8.3)

Secchl Disc (m) 2.1 
(1 .5 - 2.益)

Turbi品y O'打的 3.9 
。2 叫 5.2)

Suspended Solid (mg/l) 4.2 
(2.0 啊 7.5)

BODs (mg/l) 1.是

(0.5 - 2.4) 

Inorganic N (mg/l) 0.31 
(0.18 叫 0.51)

Tota1 N (mg/l) 0.64 
(在37 巴 1.03)

PO<i叫P (mg/l) 0.0是

(0.01 - 0.12) 

TP (mg!l) 0.15 
(0.05 叫 0.48)

Chlorophyll a (J.tg/l) 2.93 
(0.25 用 10.50)

E. c6li (no./l00ITÙ) 133 
(12 日 975)

Outer Junk Bay 

如f3

12 

22.4 
(15.6 - 29.3) 

22.0 
(15.6 …認勾

31.4 
(27.6 - 33.0) 

31.9 
(2立9 呻 33.0)

專岳

(68 - 100) 

77 
(5。一 112)

8.1 
(7.8 … 8.3) 

1.7 
(1.3 - 2.6) 

4.3 
(2.3 …7.3) 

5.1 
(3.0 咱 8.2)

1.0 
(0.5 - 1.母

0.31 
(0.51 … 0.53) 

0.62 
(0.27 一 1.22)

0.03 
(0.01. - 0.06) 

0.13 
(0.06 啊。.21)

1.08 
(0.20 - 3.43) 

453 
σ岳一起67)

亦位

12 

22.4 
(15.6 - 29.2) 

21.9 
(15.6 叫 2在丹

31.是

(27.4 - 32.9) 

32.0 
(30.0 也 33.6)

82 
(54 - 102) 

78 
(57 - 114) 

8.0 
(7.8 咖 8.3)

1.益

(0.8 - 2五)

6.3 
(2.5 - 14.η 

9.2 
(2.3 - 28.0) 

1.0 
(0.4 - 1.8) 

0.27 
(0.14 … 0.56) 

0.55 
{在27 - 0.94) 

0.03 
(0.01 - 0.05) 

0.1是

(0.03 叫位28)

0.69 
(0.20 研 2.3η

622 
(313 - 1800) 

Note: 1. 眼xcept as specifie忌I dat治 pre闊別ted are depth average 敬佩
2. 
3. 

Data pr扭扭扭d are annual means 企xcept for E.ωlid紋a which 位發缸mua1 geome甘icmeans.

Data end借ed in brackets indîcate 出e ran~點

ERM HONG I<ONG M軍部HARDT CONStJLτ忍心G ENG別扭RSLro
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3.3.4 

3.3.5 

Future Condit師[

The level ~f organic pollution is expected to decrease in the future with the l' 

progressive implementation of the 呢rious government pollution ab殺ment 1" 

measures including the 5tage Iof 出ε5trategíc Sewage Disposal Scheme L":: 

(SSDS). With the gazetting of Victo說a Harbour WCZ and the 尸
implementa泣。n of 5tage II of the SSDS, there will be an improvement in the 
baseline water quality in the Territory, with reduced pollutant loading and L_ 

considerable ímprovement in averaged DO concentra話onsthroughoutthe
harbour for any of a number of reclamation scenarios. 

Sensitive Receivers 

The near的t biological sensitive receiver of the site is Tung Lung Chau 
mariculture zone. However, this is located approximately 是 km south-east 
of the site, and it is considered 品at this is sufficien泣y removed to ensure 
that no water quality impacts will result from the cons甘uction and 
opera位on of the facility. 
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There are no other major biological sensitive receivers 5立ch as commercial 
fisheries, shellfisheries, or water gathering grounds within the vicinity of the 
studyarea. Therefore this assessment is base逞。泣 compliance with the 
WQOs rather than specific criteria for spe泣起c sensi世ve receivers. 

Evaluation Criteria 

The Water Qualìty Objec位ves and the Technical Memorandum on Effluent 
Standards are the appropri益te evaluationαiteria. 

Water quality impacts from the construc話。n works for the jet engine tes討ng
facility are assessed with respect to the Junk Bay WQO, and in relation to 
the baseline data collated from the EPD monitoring records. The WQO of 
most relevance "during the construction phase will be the suspended solids 
抖的 and the dissolved oxygen (00) level parameters. 

SS levels: Activities during the construc益。n phase must not cause the 
natural ambient 55 level to be raised by more than 30完 nor give 
rise to accumulation of 55. 

DO levels: DO levels should not be less than 2mg/l at the sea bottom and 
above 是mg/l at depth average. 

The Technical Memorandum (TM), issued under 5ection 21 of the Water ‘ 

Poll口泣。nCon甘01 Ordinance, defines acceptable discharge limits to di在erent
types of receiving waters. Under the TM, effluent discharged into the 
inshore and marine waters of the WCZ are su均ect to standards for 
particular volumes of discharge. These are defined by EPD and specified in 
licence conditions for any new discharge within a WCZ. 

Potential Sources of Impact 

The potential 紛趕rces of water quality impacts that could arise from the 
construction of the jet engin控 testing facilities will be similar to those of 
other general construction activities. 

草RMHONGKONG M也NHhRDT CON惡棍認NG ENGtNEmIS Lm 
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3.3.6 

These include: 

∞浴缸uction run-off and drainage; 
general cons控uction ac位vitiesj and 
sewage from on-site construction workforce. 

These potential impacts on water quality are d.iscussed in the fol1owing 
sections. 

Construction run-off and drairulge 

Run-off and 也ainage from cons詮uction sites may contain increased loads 
of seruments, other SS and contaminants. Poten蛙al sources of pollu泣。n
from site drainage incl誰是e:

run-off and erosion from site surfaces, drainage channels, earthworking 
and stockpiles; 

bentonite slurries and other grouting material再

con位ete batching plant washout and drainage from dust suppression 
sprays; and 

fuel, oil and lubricants from construction vehicles and equipment. 

Sewage Effluent 

Based on the scale of the construc位on work, ît is estimated that around 250 
workers will be employed 是uring the busiest periods of construction. 
However, this will greatly depend on the construction activi蛙es on site and 
will vary throughout the construction period. Assuming that each worker 
produces 55li廿es of sewage effluent per day(l), the total sewage e您的成
discharge would be equivalent to about 工3.75 m3 per day, when the on-site 
workforce size is at a maximum. This quantity of e在luent would req'叫re
appropriate tre在tment， and TM standards should be applied to any sewage 
effluent discharges. 

Evalt叫ion olImpacts 

The significance of the identified potential water qualíty impacts arising 
from the ωnstruction ac位vities are assessed in this section. 

G叫你ction Run-off and D的句e

There are no potential1y ecologicalIy sensitive receivers within the waters in 
the vicini可'of the .site. In addition, given the purpose bui1t nature of the 
industrial site on reclaimed land, and the 是istance of the site from the 
shoreline (approximately 300 m at present) it is unlikely that runoff from the 
cons甘uction site wi11 have any impact on the water 弓~ality of the receiving 
waters provided that standard measures are implemented to control and 
控制t the runoff prior to d.ischar在巴 Appropriate measures are detai1ed 
below. 

4的 Guidelines for the desi伊 d 畫ma1l sewa伊 treatment plan丸Fl'D 1990. 

ERM HONC KONG M回NHA民DTCONSUL質NG 扭峙的E回sL前3
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3.3.7 

l 
s叫e伊mt [ 

In general, sewage effluent should be discharged to the public sewerage 
system near the works site益 However， there a閃 preseI
sewers to connect to in -the area a1though i註t i怡s an組c丘ipat始ed by Hong Kong ι 
Indt臼1崎st咐I吋ia叫1 Estate t白ha泣t the site sewerage will be available for mid 1996. Thus 
interim portable sewage 甘eatment facilities will be necessary to pre廿'eat the r 
sewage 詞sing from the on且site cons拉成為泣 workforce， (such as chemical LJ 
toilets and packaged sewage 控eatment facilities), before discharge to the 
adjacent coastal waters. TM standards should be applied to any sewage r 
efflue叫出scharges. The effect of sewage discharge provided it receives 
adequate 仕eatment should not be significant. 

Assuming a maximum flow rate of approximately 13.75 m'囂 per day is 
anticipated, for which the effluent 泣鑫ndards taken from the TM for Junk. 
Bayare: 

Suspended So1ids 30 mg/l 
Biochemical Oxygen Demand 20 mg/l 

These standards should be readily achieve是 with the instal1ation of 
packaged sewage treatment facilities as a foul sewer is not expecte是 to be 
available. 

r
l
L

「
U
F
L
r
L
f
l
u
c
-
-
u
u

「
l
u
F
L
f
u

Measures for Mit捏ation

Although land based cons仕uction activities for the HAECO site WiIl have 
minimal impact on the water quality, it is impo討ant that appropriate 
measures be implemented to minimise the cumulative impacts assocîated 
with the ongoing construction work in the area including the full 
development or the industrial estate and Tseung Kwan 0 New Town. 
Proper site management is essential to minimise wash off during rainy 
se自ons，發nd provision'of adequate waste disposal facili位es and appropriate 
usage of these faci1ities, as discussed in Section 3.4， 切 ensure that debris and 
rubbish cannot gain acce諮詢 nearby water bodies, should be implemented. 
The measures below are recommended during the constr這ction ofHλECO 
faci且ty to minimise impacts on the water quality. 

Si仿 Runoff

All site constr立ction runoff 怯ould be control1ed and 甘eated to prevent hlgh n 
levels of 5S entering surrounding waters. The followi茍 nneasures，\Vhich 卜
constitute good site practice, should 1咒 considered where applicable: … 

Temporary ditches shoul是 be provided to fì益cilitate runoff discharge into 卜
the appropriate watercourses, via a silt retention pond.μ 

Pernna闊的 drainage channels should also incorporate sediment basins or 
traps, and baffles to enhance deposition rates. L 

A仙ps阿orary吋rma叫叫挂缸淼4卸lso鉛釗叫O叫i

grease removal facilities. 

Sediment 仕aps must be regularly cleaned and maintained by the I ' 
Contractor. Daily inspections of such facilities should be required of the L 
Contractor. 

報MHONOKONG M給游iARDT CONSULτ部GENG到EE路口。
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Concrete batching plants should be bunde是 to contain the 5泣rface water 
runoff. 

Water from concrete batching plants must also pass through sediment 
traps and sett1ement tan.ks prior to runoff into watercours點 These must 
be regularly cleaned and maintained by the Contractor. 

Col1ection of spent bentonite/other grouts in a separate slurry collec泣。R
system for either cleaning and reuse / di句俗al to landfill. 

Maintenance and plant areas should be bunded and cons廿ucted on a 
hard standing with the provision of sediment traps and 伊拉01
interceptors. 

All drainage facîlities must be adequate for the control1ed release of 
storm flows. 

Exposed soil 前告也 should be minimised to reduce the poten世al for 
increased siltation and contamination of runoff. 

All chemical stores shall be contained (bunded) such that spills are not 
allowed to gain access to water bodies. 
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Chemical toilets w i11 be requîred to handle the sewage from the on-site 
construction workforce. 

Trapped sediments etc. should be suitably disposed of to landfill. 

Debris and Litter 

f
L
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In order to comply with the aesthe虹口iteria for the Junk Bay WQOI 
Cont為ctors should be requîred, under special conditions of contract, to 
ensure that site "management is optimised and that disposal of any solid 
materials, li設er or wastes should not occur to the surface and marine waters. 

Oils and Solvents 

Al1 fuel tanks and store areas should be provided with lock學 and be sited on 
sealed area.s, within bunds of a capa社ty equal to 110% of the storage 
capacîty. 

S~age 

fL[ILfLfiLf!L 

λ1l polluted water should be treated before discharge. Small integrated 
廿eatment units are available which combine grease 甘aps and 詮eatment
chambers with aeration and settlement facilities. The 甘'eated effluent can 
subsequently be discharged to Istorm sewer', providing it complies with the 
τM. This level of treatment should be readi1y achieved by stand位是
portable treatment units. This is considered a prac位cal option, and there are 
no constraints anticipated as elec出cityw迂1 be supplied by an on-site 
generator an是 the portable treatment facîlities are designed to be compact in 
nature. 

E民MHoNCKONC M皂的HARDT CONStJ'LT到C ENclNE臨sLro
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3.3.8 

3.4 

3.4.1 

3.4.2 

l_ 
J 

E肋

I趾t i旭s not c∞o∞n昀si吋de缸re吋d nec臼es鉛saηry for water qua旭alit句yt切o be monitored during the 
cons仕uction phase, but it is recommended that the Contractor should be r 
audited to check for compliance with the above recommend mitiga世on l. 
measures. 

Conclusions 
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Given the distance of the site from the shoreline, it is considered that no 
'water quality 凶pacts in exceedance of the WQO w也 occur， providedthe
mitigation measures recommended above are implemented wherever 
practical. Proper site management and good cons仕uction prac世ce， including 
appropriate waste disposal procedures, will be req凶red to reduce the 
chance of chemical/oil spillages and the occurrence of littering and debris, 
and therefore ensure minimal water quality impact. Undesirable site 
discharges to the surrounding waters should be minimised in view of the 
potential cumulative effects of the numerous construction works in the area. 

CONSTRUCTION"JI飢4STE ÐrSPOSAL 

Introduction 

This section identifies potential wastes 缸ising from the cons仕ucti.on of the 
new engine test cell and engine s出p and build shop, and assesses the 
potential environmental impacts resulting from these wastes. 

The general waste characteristics, handling methods and disposal routes for 
wastes generated during the construction stage have been examined. 
Procedures for waste reduction and management are considered and 
mitigation measures for minimising the potential impacts are recommended. 

Legislation 

The following legislation covers or has some bearing upon the handling, 
仕eatment and disposal of wastes in Hong Kong: 

Waste Disposal Ordinance (Cap 354); 

Waste Disposal (Chemical Waste) (General) Regula世on (Cap 354); 

Crown Land Ordinance; 

Public Cleansing and Prevention of Nuisances (Urban Council) and 
(Regional Council) By-laws (Cap 132); and 

Code of Prac世ce on the Packaging, Labelling and Storage of Chemical 
Wastes. 

Waste Disposal Ordinanα 

The Waste Disposal Ordinance prohibits the unauthorised disposal of 
wastes, with waste defined as any substance or artic1e which is abandoned. 
Construction waste is not directly defined in the Ordinance but is 
considered to fall within the category of 可rade waste l\ 

ERM HONG I<ONG MEINHARDr CONSU叮別GENGn羽田5Lm
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3.4.3 

Trade waste is defined as waste from any trade, manufacturer or business, 
or any waste building, or cîvil engineering materials, but does not include 
aIÚmal waste. 

Under the Ordinance, wastes can only be disposed of at a licensed site. A 
breach of these regulatiqns can lead to the imposi丘on of a fine and/or a 
prison sentences. The Ordinance also provides for the issuing of licences for 
the collection and transport of wastes. Licences are not, however, currently 
issue是 for the col1ection and 仕ansport of cons廿uc世on and/or 甘ade wastes. 

Crown Land Ordinance 

Construction wastes which are wholly inert may be taken to public dumps. 
Public dumps usually form part of land reclamation schemes an是 are
operated by the Civil Engineering Department. The Crown Lan是Ordinance
requires that dumping licences are obtained by individuals or compaIÚes 
who deliver suitable construction wastes to public dumps. The licenc的 are
issued by the Civil Engineering Department 豆豆這位是elegate是 powers from 
the Director of Buildings and Lan也

Indivi俞正allicences and win是screen stickers are issued for each vehicle 
involved. Under the licence conditions public dumps will accept only înert 
building debris, soil, rock and broken concrete. There îs no sÍZe limitatlon 
on the rock and broken conαete， and a small amount of 世mber mixed with 
other suitable material is permissible. The material should, however, be free 
from marine mud, household refuse, plastic metal, industrial and chemical 
waste, aIÚmal and vegetable matter and other material considered 
unsuitable by the dump supervisor. 

Public Cleansing and Prevention of Nuisances 

These Regulations provide a further con仕'01 on the illegal tipping of wastes 
on unauthorised (un1ièensed) sites. The illegal dumping of wastes"can lead 
to fines of up to HK$ 200,000 and imprisonment for up to 6 months. 

Waste Disposal (Chemical Waste) Regulation 

These Regulations relate more directly to the Operation of the facili句rand
therefore an explanation of their role is given in Section 4.4. 

Waste Arisíngs and Impacts 

Sources of Wastes 

Activities during the construction phase will result in the genera益。nofa
variety of wastes which can be 是ivided into dis豆豆ct categories based on 
their nature and the op泣。ns for their disposal. These incl話de:

excavated and inert material suitable for reclama泣。n and filli 
general construction waste; 
cheIrÛcal wastei and 
general refuse. 

The definitions for each of these categories and the nature of their arisings 
and poten討al impacts are discussed in the following sections. 

ERM HONG KONG M忍婦至A語TCONS哎，絡站岱lG對灣戰sLm
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E:a立2vated Material 

立 is expected that the construction will not generate signi在cant quan世世es of 
excavated material，甜lce little below ground WQ玄kis 主equired.

Excavated material w品 comprise primarily rock and marine sand which has 
been used as reclamati.on fill. Given the likely inert nature of this material, 
reuse on-site or at reclamations is not likely to have any signi豆cant
environmental impact. 

General 臼y削t扭stn叫1

Waste will arise from a number of different acti vi位的 carried out during 
construc泣。n which may include: 

wood from formworki 
equipment and vehicle maintenance partsi 
materials and equipment wrappings; 
unusable cement/ grouting mixes; and 
damaged or contaminated construction materials. 

τ'he volume of construc泣。n waste generated will be dependant on the 
operating procedures and site practices, and hence cannot be quan吋fied at 
this stage. 

Due to the inert nature of most construction waste, disposal is not likely to 
raise long term environmental concerns. In order to ∞ns研ve void space at 
the lan挂在11 sites, construction waste 室主lust not be dispose是 of at a landfill 
site if it contains more that 20% inert material by volume. The Government, 
therefore, encourages segregation of wastes at cons控之lction sites. Inert 
materials may be disposed of at a public dump, while putrescible materials 
(eg wood) must be disposed of at a land位1.

If cons甘uction wastes are generated in large quanti位es they may hinder 
building operations and present a safe句， hazard if not removed, in addition 
to causing potential water quality 加pacts， as discussed in Section 3.3. 叮le
storage and stockpiling of cons甘uction waste prior to utilisa位。n on site or 
disp的al could also lead to the generation of dust and may be visually 
intrusive. 

The disposal of construction wastes also have the potential result in 
addi位onal noise impacts, possible congestion due to inαeased 廿'affic
loadings, and dust and exhaust emissions from the haul vehicles. 

Chemícal Waste 

Chemical Waste as defined under the Waste DisposaI (Chemical 
Waste)(GeneraI) Regulat扣n inch泊的 any substance beîng scrap material, or 
unwanted substances specified under Schedule 1 of the E之.egulations. A 
complete list of such substances is provided under the Regulations. 
Chemical wastes likely to be generated during the construc位on will for the 
most part arise from the maintenance of plant and 閥混ipment.

在RMHoNOKONO MEINHARDT CONSULm叫oD也別官闊的 LTD
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3五.還

These may include, but need not be limited to the following: 

spent filter car控idges containing heavy metalsi 
sαap batteries or spent acid/alkali from their maintenance; 
brake clutch linings containing asbestos materialsi 
used hydraulic and lubricating oil; 
spent mineral oils/ cleaning fluids from mechanical machine主女;and
spent solvents/solutions, which may be halogenated, from equipment 
cIeaning acti vities. 

Chemical wastes pose serious environmental and health and safety hazards 
if not stored and disposed of in an appropriate manner. It is unlikely that 
any significant quantities of chemical wa泣的 will be generated during the 
∞ns仕uction and therefore the Regulations, environmental impacts and 
位註益gation measures are not dealt with in any detail within this section. If 
chemical wastes do arise during the construction they should be stored, 
仕an呼orted and disposed of in accordance with the guidelines detailed in 
Section 位是 of this report. 

General Rφse 

The cons仕uction works will result in the generation of a variety of general 
reruse requiring disposal. General reruse may include newspapers, food 
wastes and packaging, and waste p我per and will generally be disposed of to 
land矗立

The storage of general refuse has the potential to give rise to a variety of 
adverse environmental impacts. These include odour if waste is not 
collected frequentl y 妒忌是矗立y)， windblown 且tter， water quality impacts if 
waste enters water bodies, and visual impact. The site may a1so attract 
pests and vermin if the waste 討orage area is not well maintained and 
cleaned regular1y. In addition，是isposal of wastes, at sites other than 
approve這 landfills， can a1so lead to sîmilar adverse impacts at those sites. 

Recycling, Treatmen己 Storage， Collection, Transport and Disposal Options 

This section discusses the options for waste management and highlights the 
methodologîes available for waste minimisation. 

General Constructîon Waste 

A number of measures can be in控oduced during the cons廿uction period 
relating to q high standard of design and management which will minimise 
the generation of general construction wastes. 

The design could maximise the use of standard wooden panels in formwork 
so that the maximum reuse of panels can be achieved. The need to cut 
panels could also be minimised. AIter訴我泣.ves such as the use of steel 
formwork or plastic faång could be considered to in世ease the potential for 
reuse. It is important that wood wastes are stored separately from other 
general construction wastes tó minimise any contamination which would 
render the wastes unsuitable for disposal at public dumps. 

Careful p1anning and good site mana伊ment could be employe是 to
minimise the over ordering or mixing of concrete, mortars and' cement 
grouts. 

ERM HONG KONG 棋路Nf至ARDτCONSur;甘NC ENGIN鴨路 Lro
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In addition proper storage and site pra吋ces will minimisè the damage or L. 
contarnination of construction rnaterials. ‘-

Cons甘uction waste can either be disposed at a specified Iandfill, or at a 
public dumping ground. Depending on the nature of the cons仕uc位.on
wastes generated, surplus cons甘uction waste not suitable for re-use on-site 
will be collected by a waste collector under arrangement 叫th the Contractor I . 
and 是eposited at a ?uitable public dump or designated land且11. The l __ 
contractor should ensure that the necessary waste disposal permits have 
been obtained prior to the collec註on of the waste. 

Many Port and Airport Developments (P ADS) related con控acts，
reclamations or other public durnps have a requirement to irnport 在11 r--
material from elsewhere. 1n addition, due to the limited void space at L 
landfills for disposal of domestic and industrial waste in Hong Kong, 
d也曲御i站坤s叩p叫叫…clama叫a吋位伽伽O叫叫I

the prefi臼er叮red method. 

It would be advantageous for the contractor to recycle as much as possible n 
of the construction waste on-site, in order to reduce the requirement to 
irnport additional materials. Recycling would also reduce the collection, L; 

transportation and disposal of construction waste and any associated … 
charges by the waste haulier. At the pre統的話me， Govemment has not I : 
implemented a charging policy for the disposal of waste to landfill although l .J 

this is cl闊的tly under considera位onan是 may be împlemented for a11 
w惚a鵑$泣如峙t控e

i Ons泣it抬em誌le甜a懿Sl叮互rre的sm主哀R凹1蕊a哼y 忌垃eir立血主豆lp抖ler您nen民\t挖ed which promote the prope缸E 這dis哼po鉛sa祉
of wastes once off site. For example having separate skips fQr inert (拋出le， p 
sand, stone, etc) 的是 non-inert (woo菇， organics, etc) wastes would help l j 

ensure that the former are taken to public dl朧中學， while the latter are 
properly disposed of at controlled lar站在l1s. 、自nce waste 語言ought to public r 
dumps will not be 伽rged， while those brought to land豆豆 may be charge益I
separating waste may a150 help to reduce waste management costs. 

If waste materials have to be collected for disposal then maximisi啥 loads I , 

will keep the number of trips to a minimum. The nearest public dumps 之UJ 

which will be receiving wastes during the time of the c∞ons 仕趴uc世onare 
10 臼剖t怯eda討t叮Ts賠拙e趴ungKwanωO. 1丘f lan叫d鼠fill di 叩恥O仰S叫 haωs tωo be u 叫I because of 11 
the costs of t甘ranspor討t t切o the Iandfi11s and/or the adverse impacts associated LJ 
with long haulage of these rnaterials to a public dump, then the South East 
New Territories Landfill (SENT) or the Tseung Kwan 0 Landfill are r 
available for the disposal of construction wa仗的. Tseung Kwan 0 Landfill L 
is scheduled to close in 1995. 

αemical 惋咖 [ 

Chemical wastes will arise principally as a result of maintenance ac泣vi位es. r' 
Again, it is difficult to quantify the amount of che叫cal waste which will 
arise 台om the construction activities since it will be highly dependant on the '-' 
contractor's on-site maintenance requirements and the n叫叫 pl…Id [ 
vehicles utilised. 
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3.益5

If chemical wastes do arise from the cons甘uction works then appropriate 
methods should be employed for their storage col1ection and disposal, as 
這eta益ed in Section 發.4. The civil engineering con仕actor should contact 
Enviropace, the Chemical Waste Treatment Fac也ty operator, who 0能r both 
a chemical waste collection 認rvice and supply the necessary storage 
containers for these wastes. In addition, the contractor should contact the 
EPD to ensure that the handling and disposal methods for the wastes in 
question are appropriate. 

General Rφse 

General refuse generated on心site should be stored and collected sepa詣tely
from other construction and chemical wastes. The con詮actor may arrange 
for the collection and disposal of the refuse by a reputable waste haulier. 
The removal of waste from the site should 忌e arranged on a daily or at least 
on every second day by the con廿actor to minimise any potential odour 
impacts, minimise the presence of pests, vermin and other scavengers and 
prevent unsight1y accumulation of waste. 

General refuse should be stored in enclosed bins or compaction 立nits.
Compaction units assist in reducing the volumes of waste to be transported 
for 是isposal. The relatively small volumes of wastes generated during the 
construction may be insufficient to jus註句r the use of compaction units. 
Provided appropriate handling, storage, and disposal procedures and 
facili位es are employed during the cons甘uction stage, no unacceptable 
impacts re認ltingJrom waste generation are anticipated to occur. 

Mitigation Measures 

Thís section sets out ERM法 recommended storage，甘ansportation and 
disposal measures to avoid potentially significant environmental impacts 
associated with waste arisings from the construction of the facility or to 
reduce these to acceptable levels. 

Segregation of Wastes 

In order to ensure that all waste is disposed of in an appropriate manner, 
waste should be separated by category on-site by the civil engineering 
contractor. The Consultants recommend that the waste be segregated into 
the following previously de豆豆ed categories: 

excavated material (inert) suitable for reclamation or filli 
construction waste (inert) for dispos站前 public dumpi 
construction waste (non inert) for lar泣起1;
chemical waste; and 
general refuse. 

It is recommended that the 前gregated wastes should then be disposed of as 
follows: 

(主) inert construction waste material when deemed suitable for 
reclamation or land formation shoul是 be disposed of at public 
dum píng areas; 

(b) inert material deerned unsùitable for reclamation or land formation 
and non-Îne主t construction waste material should be disposed of at 
landfills; 

ERM HONG I<ONG MEINHARDT CONSULTING 訟她必把自tsLTD
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「
(c) chemical waste as defined by Schedule 1 of the Waste Regulations L-: 

(Chemical) 1992, should be stored in accordance with approved 
methods defined in the Regulations and the chemical waste disposed r 
of at the Chernical Waste Treatment Cen回 located at Tsing Yij and I ' 

(d) general refuse should be disposed of at public landfill. 

Waste Minimisation 

Construction materials should be recycled or reused wherever possible. The 
waste management strategy to be employed should be waste minimisation 
at source. Where waste generation is unavoidable then the poten世al for 
recycling or reuse should explored and opportuni世es taken. If wastes 
cannot be recycled then the recommended disposal routes should be 
followed. 

Waste reduction measures should be in仕oduced at the design stage and 
carried through the cons甘uction ac位vi世es， wherever possible, by careful 
purchasing control, reuse of formwork and good site management. 

Training and instruction of construc世on sta任 should be given at the HAECO 
site to inαease awareness and draw attention to waste management issues 
and the need to minimise waste generation. 

Waste Treatment 

It is not anticipated that there will be any waste 仕eatme肘， except sewage, 

undertaken at the HAECO site during the construction. 

Storage, Collection and Transport 0/ Waste 

Repu~able waste hauliers should be used to collect and 仕ansport the wastes 
to the appropriate disposal points. The necessary measures to miniII世紀
adverse impacts including windblown litter and dust from the 
仕ansportation of these wastes should also be instigated. 

It is recommended that: 

wastes should be handled and stored in a manner whïch ensures that 
they are held securely without los5 or leakage thereby minimising the 
potential for pollution; 

only reputable waste hauliers authorised to collect the specific category of 
waste concerned should be employed; 

appropriate measures should be employed to minimise windblown li仕er
and dust during 甘ansportation.by either covering trucks or transporting 
wastes in enc10sed containersj 

the necessary waste disposal permits should be obtained from the 
appropriate authorities, if they are required, in accordance with the 
Waste Oisposal Ordinance (Cap 354), Waste Disposal (Chemical Waste) 
(General) Regulation (Cap 354) and the Crown Land Ordinancej 

collection of general re如se should be carried out frequently, preferably 
dailYi 
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waste should OIÙy be disposed of at licensed sites and HAECO staff and 
the civil engineering contractor should develop proced立res to ensure that 
illegal di呼。sal of wastes does not occurj 

waste storage areas should be well maintained and cleaned regularlYi 
and 

records sho惜這 be maintained of the quanti位es of wastes generated, 
胎cycled and disposed, determined by weighing each load or other 
metho謹，

Environmental Monitoring and Auditing 

It is recommended that auditing of each waste s仕eam should be carried out 
periodicall y to determine if wastes are being managed in accordance with 
company procedures and if waste reduction targets are being achiev~d an社
could be improved. The audits should look at all aspects of waste 
management including waste generation, storage, recycling，控eatment，
transport, and disposal. An appropriate audit programme would be to 
undertake a first audit at the commencement of the cons位'uction works, and 
then to audit quarter1y thereafter. 

3.4.6 Conclusions 

No unacceptable impacts upon the environment, in terms of specified 
government regulations and guidelines, have been identified arising from 
the storage, handling, collection，甘'ansport and dispo阻1 of wastes from the 
construction of HAECO's facility at the Tseung Kwan 0 site. In most cases 
the waste material can be easily re-used on other construction sites or 
disposed of to landfill. 

However, the mitigation measures recommended in this section should be 
applied to ensure that environmental nuisance does not arise 台om the 
storage，甘ansport and disposal of the various 守pes of waste arisings from 
the construc位on of the new engine testing facili守. This is particular1y 
pertinent in view of the Iarge scale in the overall construction works 
proposed on the Tseung Kwan 0 reclamation. 
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4.1 

至.1.1

張.1.2

OPERATION.λLPHASE 

NOISE 

Introduction 

The operation of the jet engine test cell will in仕oduce a very 叫，bstantia1
noise source into the site taken by the HAECO faålity on the South of the 
TKO Industrial Estate. The 24-hour operation of the test cell has the 
potential to create significant noise impacts at the su控'ounding NSRs. 

The operational noise from the proposed HAECO jet engíne test faålity has 
been assessed using the metl叫ology based on the Technical Memorandum for 
theA忱的nent of Noise戶'Om Places other than Domestic Premises, Public Places or 
Construction Sites (TM). In generat the methodology is as follows: 

locate noise sensitive receivers (NSRs) and 是etermine the Area Sensitivity 
Rating (λSR) of the areaj 

社etermine the Acceptable Noise Level (ANL) for each NSRi 

determine the noise levels from noisy operations at the test celli 

make appropriate corrections (tonality, intermittency, impulsiveness) to 
the noise levels from noisy operationsj 

calculate distance attenuation from the sources to the NSRs; 

predict noise levels at NSRs in the absence of any mitigation meas位稍
and 

calαllate the maXÏmum sound power level for each so討伐關ch that 
LAeq.period noise levels at NSRs comply with appropriate noise criteria. 

Mitigation measures are then considered and recommended, if ne侃侃ary， to
red口ce the noise impact at the NS哀s.

Environlηental Legislation and Guidelines 

Noise from Industrial Sources in Hong Kong is con仕olled by the Noise 
Control Ordina1妨 1988， and its associated Technical Memorandum for the 
Assessment 電f Noise from Places other than Domestic Premises, Public Places or 
Construction Sites (TM). New development in Hong Kong is also governed 
by the Hong Kong Planning Standards and Guidelines (HKPSG). The 
HKPSG recommends that for new developments the noise levels at the 
nearest NSRs should be 5 dB(A) below the appropriate Acceptable Noise 
Levels (ANL) referenced under the NCO, or equal to the prevailing 
background noise levels, whichever is lower. 
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For the opera世onal phase, the presence of the new indus甘ial estate and 
assoåated roads will introduce influendng factors into the TKO area. 
According to the TM, noise sens提ve receivers (NSRs) which are located 
within a rural or an urba琵 fringe 訊社ronment in which they are indirect1y 
a在ecte是 by influendng factors (roads and industrial complexes) a民 given an 
a主ea sensi泣vity rating (ASR) of τ 加拉iscussed in the metho是ology
statement issued 如 EPD on 20 October 199.是). The ANLs for ASR IB t are as 
shown in Table 4.1a. below. 

Table 4.1a Acceptable Noise Levels (LAeq, 30min) for Industrial峙的 Sources

Time Period NCO Limit for ASR 'ß', dB(A) HKPSG Criterion (ANL-S dB俏}

Daytime 65 60 
(0700-1900) 

Evening 65 60 
(1900-2300) 

Night 世me 55 50 
(2300-0700) 

The theoretical measured noise level 研制L)，問lculated by standard 
acous丘cal techniques, is not compared directly with theseαiteriai instead, a 
corrected noise level (CNL) is first calculated accorcling to the following 
formula: 

. CNL = MNL + Cwne +包\p +Cmt 丑惡(A);

where: 

Cwne is a correc討on for tonaIi句， (not in excess of 6 dB(A))i 
Gmp is a correction for impuIsiveness (not in excess of 3 dB(A海 an是
Cmt is a correction for intermittency (not in excess of 6 dB(A)). 

The CNL is compared with the criteria and if exceedances are antiåpated 
then mitigation is recommended. 

Current Hong Kong statutory requirements (Factories and lndustrial 
Undertakings [NoÎse at WorkJ Regulation) 組pulate that the plant within 
occupied areas of the facili守 should be designed to achieve the fo11owing 
noise levels: 

maximum limit of LA叩 d 85 dB at 1 m from a single source opera泣ng
alone with all facility equi pment in 如11 operationi and, 

a maximum 是aily noise peak of 140 dB(A). 

The workforce should not be expos叫 ~o noise levels above LAep,d 85 品.If
exceedances of this level are anti社pated then various actions including the 
provision of hearing protec話。n are re哇啦於這已y Hong Kong law. 

An assessment of internal noise levels will on1y be po品ible when 是etailed
design information is available and therefore cannot be undertaken at this 
stage. 
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4.1.3 Baseline Conditions and Noise Sensitive Receivers 

Existing Conditions 

The existing noise climate is the same as that detai!ed in the construc泣。n
section (Section 3.1.3). 

Future Conditions 

The 如ture noise c1imate will be the same as that detailed in the construction 
section (Section 3.1.3). 

Noise Sensitive Receivers 

~ Operational phase NSRs, as defined by r恐æSG and the NCO, have been 
iden已在ed with reference to previous environmental studi俗話ndertaken in 
the region of the Tseung Kwan 0 Industrial Estate, and have 忌een updated 
by site surveys and by referring to surv~y sheets and development plans. 
The local NSRs are shown in Figure 耍.1a and their respective distances to the 
no世onal centre of the site are given in Table 至la below. 

Table 4.1b Noise Sensitive Receivers 

封SR Location Distance ASR 

Area 50 TseW\g Kwan 0 3100 B 

λrea 65 Tseung Kwan 0 2750 R 

Are法 67 Tseung Kwan 0 2900 B 

λrea 7，是 Tseung Kwan 0 3100 B 

Area 78 Tseung Kwan 0 2700 B 

Heng Fa Chuen Estate Chai Wan 鈍。。 B 

Tsai Wan Es楓te Chai Wan 3500 B 

Siu Sai Wan Estate Chai Wan 2600 B 

搓.1.至 Potential Sources olImpact 

The primary source of noise im pact from the facility will be from the te吋ng
of engines within the jet engine test cell. It has been proposed that at most 
two engînes will be tested per day, each for a duration of 2 hours and 45 
minutes. Each test w立1 comprise a sequence of engine runs at di丘erent
loads, which should approximate the following: 

5 minutes at maximum take-off呻thrusti
1 hour and 50 minutes at 80% of maxir設立m take-o任向thrus句
話 minutes at 50% of maximum take叫off-thrusti and 
25 minutes at 3。第 of maximum take-of:ιthrust. 

Testing will potentially take place at anytime during the 24呵hour 這是立y
pe玄io也
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Other 叩urces of noise will include vents, ducts and chillers associated with 
the test cel1 and other buildings within the facility. These sources, however, L~ 
吋lbe mi∞r in comparis∞ to the t的iimiseemmndmgajet[
engine test run. 

4.1.5 Prediction olImpact 

Test Cell 

Modelling Methodology 

Noise levels from the proposed jet engine test cell were calculated by a 
two-step procedure. First, the test cell designers, Aero Systems 
Engineering, Inc (ASE), used their j位 engine test cell model to calculate 
soun是 pressure levels and fre伊朗cy level characteristics near the boundary 
of the cell (的工m from the walls and the top of 血es諒我s)， with particular 
atten話間 to the intake and exhaust stacks. These levels were then input into 
the SoundPlan Environmental Noise model, which then generated noise 
contours on a 3-dimensional gridd叫 surface represen吋ng the region 
(appro:ximately out to a distance of 3 km in the directions of NSRs) around 
the proposed test cell. 

ASE's test cell acoustic model has been develope是 and validated through 
their experience in designing test cells around the world. The most recent 
validation was at an ASE desigy油進 test cell in Seoul, Korea for Korean Air 
Lines (KAL). A comparison between the theoretically predicted noise levels 
(by frequency) of the ASE model and the experimentally measured levels at 
this test cell are shown in Annex A. To protect the confidentiality of the 
model, the algorithms and procedures used in the model have not 己een
released by ASE; however, the sources of the e弓ua豆。ns are as follows: 

Intake D的ìgn: 11封oÎse and Vibration Control Engineering", by L.L. 
Beranek and Istran Verj 

Atmospheric Attenua泣。n: 位Aerospace Recommended Practice 866A", by 
Society of Automotive Engineers (SAE), Inc. (3司15-75) and hemispherical 
spreading laws; 

Test chamber absorption and reverberation: Sabine theory for diffuse 
field noise in large volume chambers; 

E沿laust System Design: 章'Noise and Vibration Control Engineering", by 
L.L. Beranek and Istran Veri 

Augmentor tube design: no attenuation is assumed from a hard wall 
augmentor tube (applicable to HAECO test cell)j and 

Diffuser basket: based on BBN report No. 2217, ttAcous詰cλnalysis of 
McDonnell Douglas Corporation 7x7 foot T認nsonic Wind Tunnert, pp. 
29-31. 
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For the ASE model all source terms are input as sound power levels which 
are obtained from the manufaeturer of the engi.ne from their own free field 
measurements. For engines which are not yet in operation, engine 
manufacturerts estimates or theoretical projec位。ns (based upon thrust 
projections) are used to develop probable engine sound power levels. 

The Soun是Plan noise modelling software implemented the 150/D15 9613叫2
Part 2 methodology to calculate the sound pressure levels generated by the 
jet engine test cell during the testing of each type of Rolls Royce engine: 
RB21卜22B， RB211叫但是 G/日I Trent 772 and Trent 890. The major features 
of this standard are that total attenuation is 臼lculated as fo立ow單:

Ato世主 A伽 +λ矗tm+ A仰und +Aretl +Ascreen + Amisd 

where: 

Adiv is the attenua位。n due to geometrical divergence; 
A枷 is the attenuation due to air absorptionj 
Aground is the attenua豆on due to ground absorp哇。其;
A出話 the correction due to reflec位。ns by obstacles; 
A甜een is the attenuation due to screening; and 
Amisd is the attenuation 是ue to miscellaneous other e任écts (foliage, 
ho話sing， etc.). 

In addition, directivity losses are calculated according to simple rules based 
on the general recei ver loca泣。n (discrete .in 450 intervals) with respect to the 
emission source. The simplistic directivity correction implemented under 
this standard imp1ies a 5 dB(A) correction for propaga世on at 900 to the 
intake and discharge stacks. This value, however, was consider官d an over 
simplistic assumption as the aerodynamics of the stacks (as well as standard 
acoustic principles) indicate that a much greater directivi句r 1055 would be 
generated. As a resu1t, the actual directivity, as calculated by ASE, was 
的結 in the model rather than the value calculated by the 150 methodology. 

After examining the output of the AS起 model the jet engine test cell was 
divided up into 3 separate, primary sources. These were: 

the exhaust stack opening (top located at 鉛 m above ground)j 
the intake stack opening (top located at 23 m above ground)j and 
the walls of the test cell. 

As the intake stack and exhaust stack propagate noise in a plane vertical to 
the ground (along an imaginary z-aXÎs), directivity coπectior糙， calculated 
by the ASE model, were applied t。這evelop the sound characteristics 
阱'allel to t~e ground (in the x-y plane). The source terms (sound power 
levels per m2

) , by octa ve band frequency, for each of the three source島 are
shown in Table 益lc below. No directivity corrections have been applied to 
these source sound power levels. 
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Table 4.1c Sound POωer Levels for Primary Sources (dB的) re 1 x 10 -u m勻

Odave .. Source: Intake Stack 臨xtm(duRs{tAS)t) ack Cell \角'all
Band (Hz) (dB(A)) (dB(A)) 

31.5 71.6 91 56.2 

63 88 98 66.6 

125 會是 97 72.3 

250 84.5 89.是 61.3 

500 59.2 75.8 38.1 

1000 59.3 60.4 34.1 

2000 84.9 62 58.8 

是000 92.8 89.2 66‘2 

8000 99 97.2 71.9 

16000 

Total 101.3 102.9 76.4 
4章(A)

The way in which these separate so凶ld power levels were appIied to the jet 
engine test cel1 during the modelling procedure is shown in Figure 4.1b. 

Analysis 

Free且在eld noise contours for the jet engine test cell are given in Figure 妥.1b.

Façade corrections (3 dB(A)) and other coπections (tonality, intermittency) 
must be taken into account in assessing the free-色:這詩詞話. Thi學 analy也
is carried out below. 

The measured, unattenuated frequency spectra for the engine no忱的mthe
different 可pes of Rolls叫Royce engines to be used in the test cell are shown 
in Table 4.1d. Analysis of the engine noise characteris世cs suppl論是 by RolIs且
Royce has revealed that these engines have a strong tona1 output in the 
1250-2500 Hz region and a seωndary tonal character in the 4000 Hz region 
(in one engine). These tones are presumed to be produced at the passing 
frequency of the jet inlet turning vanes and its fi.rst harmoIÚc. As a result, 
these engines would be expected to have a tonal output if monitored from a 
loca垃on with a direct line吟f-sight to the engine. 

For the table below, it should be noted that the fi.rst number in 侃ch column 
is the maxiÌnum inlet forward noise, while the second number in each 
column is the maximum exhaust forward noise. Frequencies showing 
tonality are highlighted in bold. 
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Table 4.1e 

Frequency 
(Hz) 

哀2支 RB21主也22B R立 RB211-52矗 立R RB 211 
G;/l至 Trent 772 

13是/ 135 135 / 142 139 / 134 

133 / 135 134 / 141 138 / 133 

800 

1000 

1250 134 / 135 

136 I 136 

140/141 

136 / 136 

135 / 136 

137/140 

135 / 137 

13是/ 138 

134 / 140 

133 / 140 

132 / 139 

132 / 138 

131 / 137 

131 / 137 

132 / 138 

132/138 

146/142 

138 / 133 

136 / 130 

140 / 131 

135 / 131 

135 / 13是

134 / 134 

133/134 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

RR RB 211-
Trent 890 

142/137 

141 / 136 

149/145 

141 / 136 

139 / 133 

143 / 134 

138 / 134 

138/137 

137/1誰?

136 / 137 

等殼。吋sional data to be updated 抽出e F.泊al Report. 

Analysis of this table inrucates the following: 

the RB211-22B is tonal at 2000 Hz (both inlet and exhaust) and 4000 H忍

(exhaust onlY)i 

the RB211-524 G/H is not tonal at any frequencYi 

the RB211-Trent 772 is tonal at 1250 Hz (both inlet and exhaust) and at 
2500 Hz (inlet on1Y)i 訊社

the RB 211呻Trent 890 is tonal at 1250 Hz (忌。出 inlet an這 exhaust) and at 
25∞Hz (inlet 0冉.

The frequency characteris位白 of the theoretical engine noise 0泣tput from 
ASE's model, shown in Table 4.1e below, have indicated that the baffles, 
silencers and walls of the test cel1 chamber will greatl y attenuate the 
frequencies 是bove 1000 Hz. However frequencies above 4000 Hz show 
increases in power 社ue to 'regen位atedt noise e在écts. As a result, low and 
high frequency noise will tend to dominate the output frequency spec甘um.

External Noise levels at H;榕的r Frequencies (Leq,period dB @ 1m) 

Source 1000 Hz 2000 Hz 4000 Hz 500 Hz 

Intake 65.2 

78.8 

62.3 86.9 94.8 

60.是 61 88.2 

2也1. 57.8 65.2 

E泣laust

Cell Wall 41.1 

80001包 Total

(31.5 叫

8000 Hz 

103 119.9 

98.2 131.0 

72.9 97.9 

29 
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4.1.6 

The result bein岳出品出ough the töna1 element i學吋11 present in the 
a往enuated noise spec結結m within the 1250-2500 Hz range, the noise level in 
this region is more than 15 dB(A) below the overall noise level from the 
engine. As a resulιaccording to Sect均t 3.3.2(a) of the TM the output in t站s
range is not ∞nsidered to be tonal in character and 鉛 no tonality correc話。n
has been added to 出e outp泣. 會Regeneratedt noi純學童 話拉er 全equencies)
will not be tonal in character, due to the random proc登sses which create it. 
As a result, no tonality co甘ection has Deen added to the predicted extern是l
noise levels. 
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Ana1 ysis of the operating pattern of the jet 帕拉\e test cell has indicate往 that
the sound output from the test cell will be nei仕ler impulsive nor 
inte也lÎ位ent in character. As a result, noωrr即“ons for impulsiveness or 
intermi設:encyw滋 be added 扭曲e theore社al data. 

Results 

Analysis of the fre叫eld noise predictions，臨 F智ure 4.1c for the graphica1 
results, with the inclusion of the 3 dB(A) façadeωrrec世01'\， has indicated 
that none of the nearest NSRs will receive impacts in excess of the nigh• 
垣me noise 位iterion. NSRs have been predicted to experience worst-case 
impacts of fa伊de LA叫鞠愉 47 dB, which is 3 d凹的 below the night且也ne
noiseαiterion. As a result, no n注6伊拉.on measures, other than those which 
have already been employed, are recommended. 

Other Noise Sources 

Individ立a1眼terna1 plant equipment (cl滋ler霉.， fans etc), openings，也lCts and 
vents have not 諮een assessed at this stage. It i單位。t believed, however, that 
these sources will be capable of crea泣ng sign法cantimpac包 at nearby NSRs. 
An individual source would need to have a sound power level in excess of 
123 dB(A) in order toαeate significant impa位s at ne益也Y NSRs. 

A ∞mplication to this scenario ∞叫d exist if vents or "ducts 訊也e jet engine 
test cell were badly sealed leading to tleakaget of engine sound out of the 
faáIity. To pre吋mpt 出is possib血哼.， mitigation measures are 
民commended to ensure adequate sealing of all openings in the jet engine 
test cell. 

Mitigation Measures 

Testω[ 

In light of the assessment above which has indicated that no exceedanæs of r' 

the 世ght-time noise criterion are likely to result in the region surrounding 
也.eHA主CO jet engine test 臼E 缸'omen位\e testing activities, no mitigation ~ 
measures are re∞mmended for the jet en約l.e test facility itself. .--' 
Buildings near 詰le test ce1l, however, such 紛設le control cen虹e and 伽制p
and build shop, will need to be insulated s認ch 位\8t the intemal noise levels L 
do not exceed the app1ica忌le Noise at Work 位iterion (LA. ~A 85 dB). Analysis 
of the noi峙。utput from the test ce芯， in which 8(治 mm walls, stack 叩話詰ers I -
and acoustic d∞，rs have been assumed, has indicated 也是t noise in the L 
adjoining buildings shoul是 not exceed the applicable Noíse at Work criterion. 
However, it is recommende是 that noise monitoring be carrie是 out in the r-
control centre and the ship and build shop to verify this predic泣。且是.uring L 
the commissioning stage. 
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In light of the prediction for no exceedance of the NCO criteria, no noise 
monitoring at the surrounding NSRs is recommended during the operation 
of the test cell. Noise monitoring should be carried out, however, during 
the commissior臼g stage to iden的 any weaknesses in the cell 5廿ucture
which may lead to 'leakage' of sound, as well as whenever a new 句pe of 
engine, outside of those assessed in this study, is tested. 

Other Noise Sources 

Ducts, vents and other openings in the engine test cell will need to be 
adequately sealed such that they do not lead to excessive 'leakage' of noise. 
These noise sources, as well as external plant, must be adequately silenced 
such that they do not cause any significant inαease to the level of noise 
generated by the engines during testing, or any exceedance of the planning 
noise standards at the nearest NSRs. Limitations on noise levels can only be 
determined once further details are available, including the total number of 
noise sources, and once the frequency characteris世cs have been analysed to 
determine if tonali句7， intermi仕ency or impulsiveness exist 

Monitoring And Auditing 

In light of the prediction of no significant impacts at nearby NSRs, noise 
monitoring is onl y recommended during the commissioning of the facility 
and at the inception of any new 可pes of engines which have not been 
covered by this assessment. For these cases a single 30 II吐nu妞， night-time 
sample measurement at the nearest NSRs in downwind or still weather 
conditions, during the testing of the worst-case or new engine under it's 
~oisiest running condition, would be adequate monitoring, unless 
exceedance of the planning standard LA呵呵岫帥， night-time 50 dB level is 
identified. 

Conclusions 

Test Cell 

This a寄sessment has indicated that no exceedances of the NCO 叫ght-time

noise (2300-0700)αiterion are an位cipated from night-time opera位on of the 
proposed HAECO jet engine test cel1. Based on this assessment, mitigation 
measures beyond those included in the proposed design are not 
recommended for the test cell. 

Though theoretical assessment has indicated that noise levels within the 
facility should not exceed any limits set by Hong Kong law, it is 
recommended that noise monitoring be carried out in the control centre and 
the s仕ip and build shop during the commissioning stage to determine if any 
exceedances of the applicable Noise at Work criteria exist (potentially due to 
leakage of sound from weaknesses in wall 5仕uctures， ventilation systems, 
etc.). Noise monitoring at NSRs is also recommended during 
commissioning or at the inception of new engine types. 

ERM HONG KONG ME的HARDT CONSULTING ENG的E固sLro
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Other Noise Sources 

External ducts, vents and other openings in the engine test facility will need 
to be adequately sealed such that they do not lead to excessive 'leakage' of 
noise from the engine test cell. In addition, these noise sources and any 
noisy external building services plant must be adequately silenced such 血at
they do not cause noise level exceedances at the ne缸by NSRs. It wi11 be 
necessary to ensure that no other noise source con世butes significant1y to 
the predicted aircraft engine noise levels. 

4.2 AmQUA日π

4.2.1 lntroduction 

A1though the proposed site is in a relatively remote loca位on， operational air 
quality impacts may result from the testing of jet engines in the test cell. 
These potential impacts are assessed in this section. 

4.2.2 Environmental Legíslatíon and Guidelines 

叮le princi pallegislation for the management of air quality in Hong Kong is 
the Air Pollu世onCon仕01 Ordinance (APCO) (Cap 311). The statutory limits 
of specific air pollutants and the maximum allowable number of 
exceedances over specific time periods are stipulated by APCO. These 
limits and conditions on ambient air quality are referred to as the Hong 
Kong Air Quality Objectives (AQOs). The AQOs are shown belo.w in Table 
4.2a. 

Table 4.2a Hong Kong Air Quality Objectives 

Concentration in micrograms per cubic metre (i) 

Pollutant Averaging Time 

1 Hour 8 Hours 24 Hours 3 Months 1 Year 
(ii) (iii) (iii) (iv) (iv) 

S叫ph凶 Dioxide (SOJ 800 350 80 

Tpoartatil cS1duastpees nfdresd P) 260 80 

R蚓esCpIidraabteles(Svu)s(p的enPd)ed P- 180 55 

Nitrogen Dioxide (NO~ 300 150 80 

Carbon Monoxide (CO) 30,000 10,000 

Note: 

的 Measured at 29S6 K (站.q and 101.3誼kPa (one a出間phere).

(且) Not 胎 be exceeded more than th.ree tim臼 per y且也

(üi) Not 鈕) be exceeded more 也an once per y且已
(iv) Arith.metic means. 
(v) R臼pinble suspended particulates means suspended par世cles in air with a nominal aerodynamíc diametu of 

10 m.icrometres and small盯.

In addition to the above established statutory limits, it is generallyaccepted 
that an hourly average TSP concen甘ation of 500μg / rn3 should not be 
exceeded. 
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4.2.3 

可
j

\ 

Such a con控01 limit has no statutory basis and is mainIy relevant to 
construction work and has been imposed on a number of cons廿uction
pr吋ects in Hong Kong in the form of contract clauses. In this ase 址 has aIso 
been applie是 to operational emission. 

Odour from malodorous materials is also controlled under the Air Pollut扣n
Control Ordinance an是 objectionable odo肘ous emission is actionable under 
the Ordinance. Air Pollution Abatement Notice can be issued to reduce the 
nuisance to acceptable level. 

Baseline Conditions and Sensitîve Receivers 

Existing 臼nditions

The HAECO jet engine test cell facility is to be located on a sec泣。nof
reclaime是 land adjacent to Fat Tong Chau Ounk Island) on the Tseung 
Kwan 0 Industrial Estate. At the present there are many infras甘ucture
development projects under construc泣。n. The能 include the formation of 
the rec1amation for the Tseung Kwan 0 New Town, the construction of the 
Tseung Kwan 0 Indus甘ial Estate, the construction of Tseung Kwan 0 New 
Town and the comple泣。n of the SENT S甘'ategic Landfi1l. As a result, 
though the re祟。n is not urban or 起草y developed, the regional 剖.r quality is 
affected primarily by cons甘ucti.on dust and road traf在c emissions. 

Air quality mo叫toring as carried out by EPD in 1992 indicates the following 
‘ values for the major air quality parameters (all units are 戶，g m-3

): 

?這O2:

Ann口al average: 
Highest monthly average: 
llighest hour (99th percentile): 

502: 

22&
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Annual average: 
Highest monthly average: 
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AHR 
77; 
107; 

Annual average: 
Highest monthly average: 

哇哇;

67. 

Comparison of these values with Table 也2a above inrucates that the N02 and 
502 values are well within the legallimits; the values for TSP and RSP, 
however, are very c10se to the annual average legallimits. These 
measurements lend further confirmation to the points noted above that the 
area is dusty. 
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Fuh叫

After the c∞.omple垃on of the current inf企ra臼s甘uctur跨ep戶r叫o吋1e仗C包位血'\e Tseung Kwan r 

Or民egion w叫ill contain a Iarge New Town, new roads, bridges and the I . 
operational 5ENT Landfill. With the reduction in construction dust levels it L-

is anticipated that the local air quality will be a叮叮ted primari1y by road ,--. 

traffic emissions and indus出al operations. 

Air Sensitive Receivers 

ASRs, as defined by HKPSG, have been identified with reference to 
previous environmental studies undertaken in the region of the Tseung 
Kwan 0 Indus仕ial Estate, and have been updated by site surveys and by 
referring to survey sheets and development plans. 

The nearby ASRs and their respective distances from the proposed jet 
engine test facility are shown below in Table 4.2b. 

Table 4.2b Air Sensitive Receivers 

ASR Sensitive Use Distance (m) 

Area 50 Tseung Kwan 0 3100 

Area 65 Tseung Kwan 0 2750 

Area 67 Tseung Kwan 0 2900 

Area 74 Tseung Kwan 0 3100 

Area 78 Tseung Kwan 0 2700 

Heng Fa Chuen Estate Chai Wan 3400 

Tsai Wan Estate Ch剖 Wan 3500 

Siu Sai Wan Estàte Chai Wan 2600 
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In addition, there are air sensitive receivers scattered .throughout the. Tseung 
Kwan 0 Industrial Estate. A nominal rustance of 50 metres has been used 一
in the assessment of the air quality at these receivers. 

4.2.4 Potential Sources ollmpact 

The jet engine test facili句， exhaust stack gas emission will be the primary 
source of air quality impact within the proposed HAECO facility. The 
emissions of NOXl 502 and CO 台om this facility will have the potential to 
affect the local air quality. There will be other poten位al sources of air 
quality impact within Phase 2 of the development, but these sources fall 
outside the scope of this assessment. These additional sources should 
therefore be assessed in an EIA of Phase 2 of the facili句.

4.2.5 Prediction ollmpact 

Worst-Case Assumptions 

(
1
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L

For the jet engine test cell, gaseous emissions were modelled for the worst 
1- hour period. In each run general assump且ons were made about the L 

exhaust stack.. 
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Table 4.2c 

These general assumptions were that: 

exhaust gases would occupy the full 位oss吋ec話on of the exhaust stack; 
the exhaust stack has an area of 169 m2 (13m x 13m); 
expanding gases leaving the jet engÎ.ne would travel approximately 80 m 
befor控 exiting the exhaust stack; 
gases would cool sigr挂在canUyafter leaving the jet engine and would 
have a tempera包re of approximately 3250 K at the top of the stack. 

For this calαxlation di丘erent run cycles of 也e engines were used for each 
polIutant.These worst-case run cycles were as follows: 

For NO", the 把st run was considered to be composed of: 

5 拉拉nutes at 100完 of take-off thrust; and 
55 minutes at 80先 of take-off thrusti 

For 5021 the test run was considered to be com posed of: 

5 minutes at 100% of take-off thrust; and 
55 minutes at 80% of take-o任 thrustj

For CO, the test run was considered to be composed of: 

10 minutes.at 80% of take-off thrust; 
25 minutes at 50% of take-off thrust; and 
25 minutes at 30% of take-off thrust. 

In each of these cases, the worst case 1-hour period is composed of 
sequential test runs (at different percentages of take-off thrust [TOT]) for 
the same engine. 

Emission Rates 

λccording to Hλ巴CO， most of the engines tested at the proposed facility 
will COme from four Rolls Royce engine series. These four engine types can 
be further subd.ivided into two categories, newer engines and oIder engines. 
The newer engines comprise the Trent 700 and Trent 800 series; while the 
older engines comprise the RB211-22日 and the RB211-52是 G/H series 
engInes. 

The relevant assumed emissions rates for the gaseous pollutants 主sted
above, for the newer engines, the Trent 800 and Trent 700, are gi ven in Table 
4.2c below, in grams per kilogram of fuel consump豆。n. The value for the 
Trent 800 engine is given first while that for the Trer注 700 engine is gi.ven 
second. 

Emission Rates 忽 kg-1) for a Trent 800 /Trent 700 Jet Engines 

Emission 豆豆ate 金。室主1 J et Engine at: 

Emission 100% ofTOT 80'毛 ofTOT 50龔 ofTOT 30龔 ofTOT

NO;( 55.6/ 是7.3 39.7/3在會

502 1.0 / 1.0 1.0/1.0 

CO 0.9 / 0.8 1.8 / 1.9 2.3 I 2.3 
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The representa位ve emission for each pollutant for the Trent 800 engine, 
given the above assumptions are: 

76,234 g hr-1 for N02 (6925 kg of fuel: 1150 kg @ 100% TOT an是 5775 kg 
@80完 TOT);
6ι，9詔25gh扯r-峭刪叫-1峭岫偏哺.喻偷

、 7，4鋁85 g hr-輛-1吋fo仿rCO (任是4350 kg of fu口lel位1: 工叩05叩Okg@8鉛O~龔已， 2泣1∞ kg@5叩0%， and 
1200 kg@ 30亨呢毛)注; 

for the Trent 700 engine these values are: 

. 58,420 g hr-1 for N02 (忌。90 kg of fuel: 認o kg@ 100完 TOT and 5110 kg 
@80完 TOT);

. 毛的o g hr-1for 502 (6090 kg of fuel: breakdown same as above); and 
6，67.是 g hr-1 for CO (3830 kg of fuel: 930 kg @怠。%， 1850 kg@ 50笑I and 
1050 kg @ 30%)i 

It should be noted that 益 conversion ratio of 26% was used between NOx 
and NOz in calculating the figures above. In addi蛙on the fuel was assumed 
to have a Sulphur co泣tent of 0.1 %. 

The relevant assumed emissions rates for the gaseous pollu怯nts listed 
above, for the older engines, the RB211-22張 and the RB211ω52是 G/H， are 
given in Table 岳.2d below, in grams per kilogram of fuel consump世on. 訂閱
value for the RB211-22B engine is given first while that for the RB21工-52是
G /H engine is gi ven second. 

Table 4.2d Emission Rates (g kg-l) for the RB211-22B and RB211呵524 G/H Jet Engines 

Emission 50咎。f TOT 30% of TOT 

Ernission 民ate from Jet Engine af: 

主00咎。f TOT 80% of TOT 
qqo NSC 

nU 

JOAl 
r
o

可

J

',, 

fJ MM 
26/46 

1.0 / 1.0 

26 /是吾 15 /站 8.1 / 10.6 

The representa世ve emission for each pollutant for the RB211喘22B engine, 
given the above assumptions are: 

27,643 g hr-1 for N02 (3920 kg of fuel: 550 kg @ 10。其 TO'了 and 3370 kg 
@8。其 TOT);

3,920 g hr-1 for 502 (3920 kg of fuel: breakdown same as above)i and 

34,152 g hr-1 for CO (2065 kg of fuel: 615 kg @的%， 930 kg@ 50%, and 
520 kg @ 30%); 

for the RB211叫524 G/H engine these values are: 

的品。8 g hr-1 for NOz (5095 kg of fuel: 860 kg @ 100% TOT an!往是235 kg 
@80% TOT)i 

5,095 g hr-1for 502 (5095 kg of fuel: breakdown same as 詣。ve); and 

S在134 g hr-1 for CO (3340 kg of fuel: 770 kg @館也 1630 kg@ 閃亮， and 
940 kg@30萬)i
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As noted above, a conversion ratio of 26% was used between NOx and NOz 
in calculating the figures above. In addition the fuel was assumed to have a 
Sulphur content of 0.1 %. 

These resu1ts indicate that for N02 and 502 emission the Trent 800 series 
engines have the highest emission rates, while for CO, the RB211-524 G/H 
series engines have the highest emission rates. As a result, in the modelling 
below, emission rates for N02 and 502 have been model1ed on the basis of 
the testing of a Trent 800 series engine, while emi獲悉ion rates for CO have 
been modelled on the basis of the tes泣ng of an RB211-524 G/H series 
engtne. 

Plume Exit Velocities 

Model1ing of the emission plume was carried out by assuming the following 
stack exit velocities for the e泊流u位 stack.:

18.3 ms間l for 100% of TOT; 
16.2 ms-1 for 80% of TOTi 
12.5 ms-1 for 50益 of TOT; and 
9.8 ms-1 for 30學 ofTOT.

Weighted averages for the exit velocity for each type of polh這tant are as 
follows: 

16.4 ms-1 for NOxi 
16.是 ms-1 for 50,; and 
12.0 ms-1 for CO. 

ModeIIing Resu1ts 

Modelling of the emission plume was carried out by entering the data 
above, along with the coordinates of the nearby receiv位s， into the ISCST2 
(Indus控ial Source Calcula泣。n…Short Term) gaussi訊技ispersion model. As 
engine testing could take place at any time in a 24-hour period, 
representative atmospheric stab也可 classes (A，話， C， D, 豆" F) ar吐 winds
speeds (1,3,5,10) were modelled. Eighteen separate atmospheric cIass/wind 
speed combina泣。ns were analysed. These were: 

λtmospheric class A and wind speeds of 1 and 3 ms-1 i 
Atmospheric class B and wind spe~ds of 1, 3 and 5 ms叮
Atmospheric class C and wind speeds of 1, 3, 5 and 10 ms-l; 
Atmospheric class D and wind speeds of 1, 3, 5 and 10 ms-1i 
Atmospheric class E and wind speeds of 1, 3, and 5 ms懈可 and 
Atmospheric class F and wind speeds of 1 and 3 ms-1

• 

Air qua1i句， modelling has indicated that at the individual receivers, 
emissions from the exhaust stack for any 1“ hour period for any of the 
pollutants will be <25μgm酬3 , in the worst case. As a result, no significant 
air q泣ality impacts are anticipated from the opera泣。n of the jet engine test 
cell. The results of this model1ing at each receiver, at 30 m and 100 m above 
groun已 are shown in Table 4.2e below. No receivers will exceed a height of 
100 m above ground 50 this value is considered the worst-case. 
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Table 4.2e Predicted Worst-Case l-Hour Air Quality Impact at Discrete./.生5Rs
(p,g m-s) 

AS立 N02 S02 CO 

30m 100m 30m 1∞m 30m 100m 

Area 50 7 11 2.5 4 指 64 

λrea 65 7 14 2.5 4.8 43 77 

Area 67 7 13 2.5 4.4 43 71 

Area 74 7 13 2.6 4.4 45 70 

Area 78 6 13 2.2 是.4 三S 70 

Heng Fa Chuen 7 12 2.6 4.1 是學 至6

Tsai W訟 Estate 7 11 2.6 3.8 是3 60 

Siu Sai W訟 7 13 2.6 生7 往是 75 
Estate 

主-hr Limit 300 800 30,000 

b∞1dA1easdlE第ionI逝CwgEe世na.tothcrn的he aaHI Lfooimt r rhtShs a oUaudIs ftr ous br prfearLoeaer n dohtinhpoce ruaoor oMfpn a1o-nrshheed oosd 2uuut4lrhr t,-s aatht (hnoiE e ad ut wr BEmm-aoovhrissoestt rs叮-aitocwganiPonss 位eg feoipnor prgd ee8idndi-s iehocs sotdhewus d or icwIPaI an On vbIee liburn e ta世egTesoeatsn beaild s e mpaaetzer f d 

equal to the emissions for 1 hour times 2 and clivided by 8, and emissions 

Table 4.苟 Predicted Worst.ωCase Air Quality Impacts at Discrete A5Rs (p,g m勻 24-
Hour Val，ω for NO,. and 50,. and S-Hour 拘luesfor CO 

ASR N02 S02 CO 

30m 100m 30m 100m 30m 100m 

Area 50 0.6 1 0.2 0.3 11 16 

Area 65 說6 1 0.2 0.4 11 19 

Area 67 0.6 0.2 0.4 11 18 

Area 74 0.6 1 0.2 0.4 11 1學

Area 78 0.5 1 0.2 往是 10 18 

Heng Fa Chuen 0.6 1 0.2 0.3 11 17 

Tsai Wan Estate 0.6 1 0.2 0.3 11 15 

Siu Sai W訟 在岳 1 在2 O.是 11 19 
Estate 

Appropriate 150 350 10,000 
Limit 
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FIGURE4.2a . ISOPLETHS OF NITROGEN DIOXIDE (100m) 
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FIGURE 4.2e - ISOPLETHS OF CARBON MONOXIDE (GROUND LEVEL) 
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要.2.6

4.3 

差.3.1

4.3.2 

4.3.3 

Modelling was carried out on a 100m grid up to a distance of 1000 m甜的
全om the test cell, at a height of 100m and ground level, to simulate ASRs in 
the Tseung Kwan 0 Indus甘ial Estate. Due to the hi拚命ction velocity of 
gases from the test cell, however, modelling results indicate that higher 
pollu討on concentra泣ons were predicted at higher level. The isopleths of 
pollut扭ar吋1詰1s叫(N02f 502 and CO) at 100m and ground level are shown in Figure 
妥位.2a 仿 4.存.
ad句jancent Tse1.泣lng Kwar泣1 o Indu山1路s仕出Ìal Estate is low wl註len c∞ompared with the 
AQOs. 

λs a result of 品位e predictions, no mitigation measures are recommended 
for the emission of exhaust gases from the jet engine test facility for the 
benefit of ASRs at the Tseung Kwan 0 Indust主ial Estate or for the nearest 
residen亞al receivers. 

Mitigation Measures 

As no significant impacts to the air quality have been predicted, no 
mitigatio泣如easures are recommended for the e泊aust gasses emanating 
from the e油aust stack. In additi.on, because of the lack of significant, 
predicted air qualîty ímpact, no air monitoring programme is recommended. 

做生πRQU4LI1Y

Introduction 

This section assesses the potential wat世 quality impacts associated with the 
operation of Phase 1 of HAECO jet engine testing facility, and presents 
mitigation measures that may be required. 

Baseline Conditions 

The baseline conditions in the Junk Bay area in terms of water quality and 
the location of sensitive receptors are described in Section 3.3.3. These are 
not an且cipated to change significant1yand wil1 aIso apply to the operational 
phase of the HλECO aircraft engine testing facility. 

Potential Impacts and Their Evaluation 

Phase 1 of the facility project will comprise an aircraft engine testing cell 
and engine p.ssembly area. The poten位a1 sources of water quality impact 
that will arise from the opera泣。ns of this phase are as follows: 

industrialliqui是 effluenti
chemical wastes; 
sewage effl uenti and 
solid waste arisings. 

The poten位al impacts on water 中lality are discussed below. 
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lndustrial Efj1uent 

The operation of Phase 1 will generate several indus詮ialli弓uid effluent as 
detailed in Section 4.耍， and illustrated in Table 4.也. These wastes are 
a~ticipated to be in the form of wastew討er， including approximately 1.2 
m3 fday of 位nsing water pr。這uced from primary cleaning ac泣viti帖~ and any 
contaminated run呵。在全omthe 臨近ng cell an這 assembly 益rea. A to綠lof
approximately 5 m3 f day of water will be 話sed per day. 

The maj仗 pollutants in the rinsing water will be oil and grease, suspended 
solids, surfactant and organic solvent. In addition, runoff and drainage 
from the site may contain oily compounds, increased loads of suspended 
solids and other contaminants. Drainage water from 也e inlet and e油aust
stacks the test cell building may contain, amongst other polluta悅耳
dlssolved sulphur compounds. An indica位on of the poten位al pollutant 
lpads in this wastewater prior to 甘eatment is provided by a sample of 
wastewater taken from the cleaning bay at the Kai Tak fadlity on 18 
October 1994. This contained 380 mgfl of 55, 140mg/l of oil and grease, 
450 mg/l of BOD囂， 71mg/1 of surfactants, and 11,000 mg/l of COD. 
However, this is not direct1y comparable and will need to be veri自ed
through specific sampling of the wastewater generated from Phase 1 during 
the commissioning stage. 

Without appropriate 廿eatment these indus組al effluent will have the 
poten位al to cause water quali句'impacts， i泣 exceedance of the specifie是 TM
for Effluent Discharge. Thus, the arisings will require appropriate methods of 
storage，拉伯tment， and removal from the HAECO site to prevent the 
poten註al for adverse impacts on water quality. 

As detailed i泣 Section 4.至 it is proposed that prîor to Phase 1, oil and grease 
înterceptors will be installed in the drainage system to collect the industrial 
effluent not d的泣如d as chemical wastes. Having passed through the 
interceptors the contaminated wastewater, inclucling the potentially 
contarhinated rur• off, will be coIlected in underground/ surface collection 
tanks, and processed regularly by the existing HAECO e証luer吐控eatment
truck. This treatment faci尪句， has been constructed and approved by the 
EPD for the treatment of aircraft paint s出pping effluent from the HAECO 
operation at Kai Tak and is suitable for similar effluent which will be 
generated during Phase 2 of the project, it includes pH balandng, oil and 
grease extraction (mechanical belt skimming lap), and phenol remova1. The 
treatment involves several processes illustrated in Figure 4.3a, as follows: 

Treatment processes include neu廿alisation， coagu1a位on and floccu1ation 
with the aid of the several chemicals (NaOH, Alum, Polyelectrolyte). 
This reduces BODSt COD, grease and 0丑， and phenol (which will be 
produced during Phase 2). 

Activated carbon is then used as a final polishing stage, to a己sorb the 
COD, phenol al前往ich1oromethane， the latter two of which will be 
generated during Phase 2. 

τhe discharge from thís treatment facility will be required to comply with 
the TM specifications detailed in TabZe 4.3a. 
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Table 4.3a Standards for Effluent Discharged into Foul Sewers leading into 
Government Sewage Treatment Plants, as dφínedby TM 

Flow rate 訓。一一一一 >10 and s100 
(m3/day) 

Determin缸注

pH(pH 也注ts) 6甲10 重且10

Temperature eC) 是3 43 

Suspended solids 1200 1000 

Settleable 50垃ds 100 100 

BOD 1200 1000 

COD 3000 2500 

oil & Grease 100 100 

Iron 30 25 

Boron 8 7 

Barium '8 7 

Mercury 0.2 0.15 

Cadmium 0.2 0.15 

Copper 是 是

Nickel 是 3 

Chromium 2 2 

Zinc 5 5 

5註ver 4 3 

Other tox.ic metals 2.5 2.2 
individually 

Total tox.ic metals 10 10 

Cyanide 2 2 

PhenoIs : 1 

Sulphide 10 10 

SuIphate 1000 1000 

To個1 nîtrogen 200 200 

Total phosphorus 50 50 

Surfactant5 (total) 200 150 

Note: All 也吐ts in mg/L unIess otherwise stated; all 豆guxes are upper limits 盟ùess oth位
îndicated 

Based upon tests undertaken hy HKPC (12/92) on the resulting effluent 
from the treatment process, it is anticipated that this effluent treatment truck 
will be able to treat these w的tewaters to within the 叩ecifications of the TM 
prior to discharge. However, tests specific to the Phase 1 generated wastes 
will be required prior to operation to confirm the efficacy of the 廿uck. If 
this is correct the potential for adverse water quality impacts from indus討論l
effluent will be minimised to within acceptable levels. 
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It will also be necessary to establish if the one 甘eatment truck can serve 
both sites, or if a second truck is req叫red. The amount of eff1 uent 
produced and frequency that the effluent 仕uck is used at the I<ai Tak 
facili句F 缸e rela位vely small. At Kai Tak the period that each aircraft outpu臼
waste is approximately 50 days and the actual time when the 仕uck is used 
to 仕eat painting effluent for each aircraft is approximately 24 hours. For 
TKO, HAECO estimate that one visit per week for a period of 3 hours will 
be sufficient to 仕eat the eff1uent generated. Therefore, the 甘eatment 甘uckis
not in use for the majority of the time and there is little likelihood that the 
two facilities will req叫re the 仕uck simultaneously. In addition, both Kai 
Tak and TKO have ground tanks for storing effluent. It is therefore 
considered that the 甘uck will be able to cope with the anticipated volume of 
eff1uent generated by both facilities. In the event that the eff1uent 仕eatment
truck is out of service, the effluent wi11 be collected in drums and disposed 
of by a licensed contractor. 

Chemical Wastes 

In addition to the industrial effluent, the process of testing and assembling 
the engines will also result in chemical waste generation in the form of 
organic waste. These will include engine oil, Mobil jet oil, hydraulic oil 
HK/如此， kerosene, and Areo Shell Fluid, and organic solvent. It is 
estimated that approximately 1.3 m3

/ month of chemical waste will be 
produced by Phase 1 of the facility. 

Chemical waste produced, including concentrated solutions of rinse water, 
will require appropriate storage, and subsequent 甘ansportation to 
Chemwaste Treatment Centre on Tsing Yi Island as detai!ed in Section 4.4. 
Provided that these detailed recommendations are followed, no 
unacceptable water quality impacts are anticipated to occur from chemical 
wastes generated on site. 

Domestic 咿uent

Domestic effluent will be generated by an estimated permanent staff of 110 
located at the facility, from the use of washrooms and the .small pan仕Y
which wi11 be provided. Assuming that each worker produces 55 1itres of 
sewage effluent per day<2>, the total sewage effluent discharge will be 
equivalent to about 6 m3 per day for the workforce. 

It is anticipated that the Tseung Kwan 0 sewage networ~ being cons仕ucted
by HK Industrial Estate, will be available by the commissioning date of 
Phase 1 in July 1996. Therefore, sewage effluent generated by the sta任
employed o'n the HAECO site will go direct1y to this foul sewer network, 
for treatment at the nearby Tseung Kwan 0 Sewage Treatment Works. This 
will ensure that any discharge from the HAECO site is adequately 仕eated to 
comply with the TM on sewage effluent discharge. 

Provided that the sewerage system is in phase with the HAECO 
development, sewage can be readily discharged with no unacceptable 
impacts on water quality. However, should there be any unexpected delay, 
it may be necessary to consider the instal1ation of temporary on-site sewage 
treatment plant. 

。) Guidelines for the design of small sewage treatment plant, EPD 甜甜.
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4.3.要

Non-contaminated Runoff 

In addition to run叫off from the testing cell and assembly rain water area, a 
run-off will occur in other areas, such as on the roof and paved areas 
surroundíng site buildíngs. It is considered this rur• off will be 
uncontaminated and will therefore go directly to the stormwater 金后能ge
system. It is consi是ered that no water quality impacts in exceedance of the 
specified WQO w倍。ccur-as a result of this 這ischarge.

Solid Waste Ar話說gs

A number of sources of solid waste will be generated during the operation 
of the HAECO site includíng domestic waste, office waste, chemical waste 
and other commercialI industrial wastes. The processes that may generate 
these wastes are detailed in Table 4.3a in Section 垂

These solid wastes have the pote豆豆al to cause water quality impacts, if they 
enter the Junk Bay WCZ, although given the dístance of the site from the 
shoreline, which is approximately 300 m at the nearest point, it is un1ikely 
that thls will occur. However, these waste arisings will still require 
appropriate methods of removal from the site to prevent the poten位al for 
adverse impacts on water quality. The necessary solid waste management 
procedures are díscussed in Section 4.3.4. It is an位cipated tha仁 with the 
enforcement of appropriate hand1ing, storage, and remova1 of soli是 wa單純
arisings, the poten位al to result in adverse water quality impacts will be 
minimised to within acceptable levels. 

Measures for Mitigation 

The operational phase of the proposed HAECO facility is unlikely to result 
in any significant water qualíty impacts, provided that appropriate 
mitigation and environmental monìtoring and audit measures are enforced. 
This will ensure that discharges are strictly controlled and meet the 
standards slipulated in the TM. The following measures are recommended 
to mitigate potentially water quality impacts from the Phase 1 opera泣。至1:

A detection system should be installed in the underground/ surface 
col1ection tanks, and regular checking for leakage should be undertaken 
by maint扭扭ce staff. The E&M Consultants are current1y designìng a 
suitable detection system.λs at the Kai Tak faciIi旬~ the HAECO 
maintenance team should be equipped with sump pumps and a number 
of spare drums. If there is any leakage or overflow detected the e但uent
should be pumped out and stored in the drums prior to 控eatment by a 
Iicensed contractor, or transferred to the effluent treatment 控uckas
appropriate. All remaining spillage should then be wiped 0丘 with rags 
and disposed of as solid chemical waste. 

lndust主ial effluent w自給q其ire approp丘ate treatment by the effluent 
控eatment 控迂ck prior to discharge. 

A surface water drainage system should be provided at the site to collect 
run-off where oils and lubricating fluids could be spilt. Drainage 
systems should include traps to collect SS in drainage or runoff 
(inc1uding metals). Interceptors should be installed to collect oil and 
grease. 

ERM HONG KONG M目NHARDT CON5ULm咱G ENGIN研.RS Lto

43 



The ef:在ciency of silt traps and oil interceptors 誌 highly dependent on 
re思主lar c1eaning and maintenance. Th的e installations should be 
regt丘arly cleaned and maintained in go。這 working order. Oily contents 
ofthe 仕aps should be collected for reuse, or transfer:red to an appropriate 
disposal facility, such as the Govemmel詰 Chemical Waste Treatment 
Facility at Tsing Yi. 

Sewage effluent are required to meet the effluent st削dards stipulated in 
the TM. Sewage should be properly directed to a fo叫 sewer， or to a 
temporary sewage treatment faålity for treatment prior to clischarge 丘
the HK Industrial Estate sewerage system is not in phase with the 
operation of the HAECO site. 

It is not considered necessary to include the waste 控制tment plant within 
the phase 1 facility waste. 

In order to ensure the efficacy of the e飽問的甘eatment 切lck， discharges 
wi11 require regular monitoring to ensure that discharge complies fully with 
the TM on E的uent Standards. 

It is considered that monitoring should be undertaken on a weekly basis 
也uing the initial stages of the project, and the frequency reviewed when 
suffiåent monitoríng data is available. The monitoring programme should 
inc1ude those parameters listed in Table 位3a. If it can be determined that 
speå在c compounds such 磊s certain metals are not used o.n site as indicated 
by Table 4.3a, and will therefore not be present in the wastewater, these 
could be removed from the monitoring 抖'ogramme. This monitoring should 
be undertaken 泣 the point of discharge to storm drain and fo立lsewer，踏進
should be agreed with the EPD prior to opera桂on.

4.3.5 Conclusion 

Effluent from the site will include industrial wastewater, chemical was蛇丸
sewage from on• ite workforce, and potential runoff from the testing ce江
Testing will be required, prior to commissioning, to determine the efficacy 
of the mobi1e treatment facility on those waste arisings specific to Phase 1. 
In addition, regular monitoring of discharge from on-site treatrnent will be 
required to ensure that discharges are compliant with specified TM. 

Provided these and other mitigation measures detailed above are fully 
implernented, no m吋or water quality impacts are expected from the 
operation of the HAECO facili哼，

4.妥 哥也4.5113 MANAGEMENT 

益差，主 Introduction 

This section addresses the potential for impacts from the generation, 
handling, collection, transpo討a泣。nan改 disposal of wastes arising from the 
opera泣。n of the new engine te泣 cell and engine build shop in Tseung Kwan 
O. Procedures for waste reduction and management are considered'an是
mitigation measures for minimising the impacts associated with these 
wastes are recomm侃紅是，
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4.4.2 

4.4.3 

In undertaking thls assessment the w的te characteristics, handling methods 
and disposal routes for wastes generated at HAECQ's existing facility at Kai 
Tak were examine是 to provide accurate forecasts of potential waste arisings 
at the future Tseu~g Kwan Osite. 

Legislation 

The legislation covering the handling，甘eatment and disposal of w鑫泣的 in
Hong Kong was detailed in Section 3.4. 1n addi泣on， the Regula泣。但
covering Chemical wastes are presented in greater de垃立 below 逗留 to their 
par位cular relevance to the operation of the fa社lity.

Chemîcal Wastes 

Chemical wastes 都是efine挂在nder the 訊;aste Disposal (Chemical Waste) 
(Genera l) Regulation includes any substance being scrap materia1, or 
unwanted subs怯nces specified under Schedule 1 of the Regula位。悶， if such 
substance or chemical occurs in such a form, quantity or concen甘ation so as 
to cause poI1ution or constitute a danger to health or risk of poIlu世on to the 
environment. 

A person should not produce or cause to be produced chernical wastes 
unless he is registered with the Environmental Protec泣。n Department 
(EPD). Any person who contravenes thls requirement commits an offence 
and is liable upon conviction to a fine of up to H1艾$200，000 and to 
imprisonment for up to 6 months. The current fee for registra的on is 
HK$200. 

Producers of chemical wastes must treat their wastes utilising on-site plant 
licensed by 巴PD or ha ve a licensed col1ector take the wastes to a licensed 
facility. For each consignment of wastes, the waste prod說cer， collector and 
disposer of the wastes must sÌgn all relevant parts of a computerised 控ip
ticket. The transfer of w的tes from cradle to grave can therefore be traced. 

The Regulations and Code of Prac豆ce on the Pa告aging， Labelling and 
Storage of Chemical W的tes prescribe the storage facili泣的 to be provided on 
site încluding labelling and warning signs. To minimise the risks of 
pollution a往往 da說ger to human health or life, the waste producer is 
req垣red to prepare and make available written procedures to. be observed 
in the case of emergencies due to spillage, leakage or accidents arising from 
the storage of chemical wastes. He must also provide employees 仕'aining in 
such procedures. 

Waste Arisings and 1m，仰的

Sources 0/ VVi郎郎

The waste categories that will be generated during the operation include: 

indus出al wastesi 
chemical wastesi 
sewage eff1uenti and 
general refuse. 
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The defini位。ns for each of these categories and the na扭扭 of their arisings 
and potential impacts are discussed in deta江 in the following sectio悶，
extent sewage effluent which is discussed in Section 4.3. 

Table 益差a provides de認ils of the estimated waste arisings during the 
opera逗.on of the facili句r. Section 4.3.3 provides an indication of the 1ikely 
resul位ngpolh主tant load associated with this e的uer毯:， based on sampling at 
I<ai Tak. 

句
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Table 4.4a Waste Effluent gellerated frOnl TKO Phase 1 

Estilnation Based 011 HAECO Existing Experiellce 
EngÍ11e Handled = 15 e1tgines/nlontlt 

Processes Waste Catego.ry Descriptio.n Majo.r Compositio.n Quantity Existing Treatment Pro.po.sed 
Treatment 

WORKSHOP Dis Chemica1 
Engine B迢迢 mantling 
&:Strip 

Industria1 

Industria1 

Cleaning Chemical 
(Primary) 

Industria1 

Assemblin Indus甘ia1

g 

TEST CELL Test趴g Chemical 

Waste oil engine oìl ESSC02360, 3是o lit/month 
A T0555, Mo.bil Jet 0.泣，
hy是raulic o.il HY IJET 4 

collected drum &: be same as 
treated by w的結叫treatment e泣sting

specialist 

So.lid waste locking wires (screws &: 1是kg/month dispo.sed 的o.rdinaxy

refuse 
recyc1e 

(m性a1) nut吋

o.thers 

o.rgaruc 
so.lvent 

rubber rings/packing 1.5kg/mo.nth disposed as o.rdinary 
refuse 

Cß280 230 lit/month collected by drum &: 
treated by waste呻
treatment specialist 

same as 
existing 

same as 
existing 

rinsing water CB280, 0位&: grease, 5.5., 1/2 m31 day 
surfactant 

to. sewer byexisting 
mo.bile effluent 
treatment 廿ack

So.lid waste locking wire end 3.5 kgl mo.nth disposed as ordinary 
refuse 

recyc1e 

o.rganic waste engine o.il ESS02380, A 3的 litlmonth collected by drum &: same as 
existing T0555, Mo.bil jet 0.益 2 甘鴨綠dbyw.都te岫

kero.sene 140 lit/ mo.nth 

CP oil - Areo. Shell fluid 205 lit/ mon也

treatment specialist 

位apped by oil interceptor same 船
&: collecte按每y waste- existing 
treatment speciaIist 

詮'apped by oil intercepto.r 除mea發

&: collected by w，紛紛… e叫做ing
詮eatment speci諾ist

ORDINλRY 
REFUSE 

general refuse cle豆caI， 4 m3/day = 0.5 collected by reputable same as 
e必就ingpacka原ng&: tl day waste hatilier 

ho.usekeeping 

「一「
，-爛岫翩翩翩



ChemicaZ Waste 

During the opera泣。n of the HAECO facili旬~ chemical wastes will be 
generated from the workshop ac豆vities when engines are built or s甘ipped，
and during testing ac垣vi泣的總 The chemical wastes generated include engine 
fuels and oilsl and organic solvents used in primary cleanin各The
estimated chemical waste arisings and details of their major composition 缸e
given in Table 生做 above.

As discussed in Sectíon 3.4, chemical wastes can pose serious environmental, 
and health and safe句， hazar是s if not stored and disposed of in an 
appropriate manner, as outlined in the Chemical Waste Regulations. These 
hazards include: 

toxic effects on workers and other符
spills could pol1ute groundwater or surface waterj 
odo問

fire hazardsj and 
disruption of sewage treatment works where waste enters the sewage 
system. 

lndustrial Wastes 

Ind泣S控ial wastes are defined for the purp俗的 for this study as wastes 
arising from the opera泣。n of the engine testing facility or workshop which 
are not chemical wastes or general refuse. They would include such wastes 
as metal wastes (locking wiresl screws and nuts)1 rubber rings, rags used for 
c1eaning/wiping and packing materials. 

Industrial wastes have the potential to cause pol1u位onl may be odorous and 
could, depending on their content, attract vermin. They are also visually 
intnIsive. 

The total wastè arisings of these materials, as shown in Table 益差al are very 
small and it is consider吋 that they will cause minimal environmental 
impact, provided approp討ate storage an這是isposal facilities are employed. 

Trade effluent such as contaminaìed rinsing water could also be regarded as 
indus甘ial wastes. These effluent, if not properly con甘ol1ed and treated, 
could poten泣ally contaminate s巴rface and ground waters or the public 
sewer system. 

General Refuse 

During the operation of the facili句.， the general refuse generated will 
include office and workforce generated wastes consisting of mainly waste 
paper and packaging, food wastes, g1ass bo詰les， aluminium and tin cans. 
These materials should be separated and recyc1ed, wherever practicable, or 
if this is not possible dis posed of at landfill. 

τhe potential environmental impacts arising from the storage, handling and 
disposal of general refuse have been examined in Section 3.4. These 
potential impacts could also arise during the operation stage in the absence 
of appropriate waste management facili泣的.
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益妥.3 Storage, Co l1ection, Transport and DispωalOptions 

This section discusses the options for waste management and highlights the 
methodologies available for waste minimisation. 

Chemical Wastes 

The Chemical Waste Regulations governing the storage and disposal of 
chemical wastes must be followed, in order to ensure that there are no 
也lacceptable impacts. EPD's Code Of Practice on the Packaging, Labelling 
& Storage of Chemical Wastes should also be followed. The chemical waste 
composi垣ons and arisings are shown in Table 也必.

HAECO should examine each of their chemical waste s甘eams to see if 
alterna世ve， less polluting or more easily 仕eated materials could be used. 
The volumes of chemical waste should be kept to a minimum by separation 
of waste streams and good management which reduce the potential for 
con:tamination. 

Containers used for the storage of chemical wastes should be 鉛ital;>le for 
the substance they are holding, resista至lt to corrosion and mai泣taine是 ina
go。這 condi泣。n. The co肘ainers should be stored safely and securely c10終是.
Chemical wastes should not be stored in any container with a capacity 
exceeding 450 litres unless. the specifications have been approved by the 
EPD. Every co泣tainer of chemical waste sho立ld display a label in English 
and Chinese in accordance with ins甘uc泣。ns prescribed in Schedule 2 of the 
Regula逗ons.

τhe storage area for any containers should not be used for any purpose 
except for the storage of chemical wastes and should be fully labelled in 
accordance with the Regulations. Chemicals which are incompa就ble and 
could cause fire or explosion if they are mixed should be segregated in 
separate areas. The storage area should be enclosed on at least three sides 
by a wall, partition or fence which is at least 2m in height or the height of 
the tallest container, whichever is the greater. Adequate ventilation and 
space for the handling of containers should be provided, with 色he area being 
kept c1ean and dry. 

Liquid chemical wastes should be stored in an area which has an 
impermeable floor and retention 5廿ucture with the capacity to accommodate 
110努 of the volume of the largest container or 20% by volume of the 
chemical waste stored in that area, whichever 扭曲e greatest. When 
calculating the available retaining capacity, the volume occupied by the 
containers being stored should be taken into considera位。n. Bun是ed areas 
should be kept clean and dry, possibly by covering. If water does collect 
within the bund it must be tested before being disposed. This req叫給ment
does not apply to large, approved below ground containers. 

The Chemical Waste Treatment Centre (CWTC) located 泣 Tsing Yi is the 
point of disposal for all chemi泊1 wastes in the territory. The contractor 
operating the chemical waste t質詢tment fa丘主句r also operates a collection 
service for chemical waste produce成 Disposal of chemical wastes in this 
manner will ens詛咒 that environmental an是 health and safety risks are 
reduced to a mÎnimum, provi由是 that cor控ct storage, handling and transfer 
procedures are instigated on-site an是 on the collec世on vehic1es. At the 
present time there is no charge for this collection and disposal service, 
however, there is a regi.stration fee of HK$200. 
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HAECO should contact Enviropace; the Chemical Waste Treatment Centre 
operator, who offer both a chemical waste colIection service and 純pply the 
necessary storage media for these wastes. In addition, HAECO should 
contact the EPD to ensure that the handling and disposal methods for the 
wastes in question are appropriate. 

Industr臼1 Wastes 

Appropriate storage should be provided for the holding of indus甘ial wastes. 
Solid wastes should be stored in covered bins, located close to the points of 
W的te arisings, but allowing good acc的5 for collection. 

Li勾結id indus詮ial wastes should be store是如 the same standards as li寺丘d
chemical wastes. 

It is proposed that the rinsing water effluent of 1.2m3
/ day, which are likely 

to contain som.e contamination from the organic solvent CB280, oil and 
gr侃se， suspended solids and surfactant, would be processed by HAECO's 
exis泣nge坦問泣 treatment truck currently used at the company's facility at 
Kai Tak. The need for an additional efflt峙的 treatment 仕uck should be 
considered by HAECO. 

Other trade effluent and surface water would pass through oil and grease 
interceptors instalIed within the drainage system. The contaminated water 
翁。m the interceptors would be collected in underground/ surface collection 
tanks. The stored ef在uent would then be regularly processed by the effluent 
treatment truck. 

Industrial wastes should be collected for disposal at a regular frequency and 
at least before the waste storage capaci守 is exceeded. 

General Refuse 

It has been estimated that 0.5 tonnes/ day or approximately 4m3
/ day of 

general refuse will be generated at the facility when operational. 

In order to minimise wastes generated HAECO should examine waste 
arisings and determine if it is possible to reduce them through the 
in甘oduction of waste reduction measures such as purchasing policies which 
能rget or request products with less packaging. Alternatives such as 
refillable containers may exist. Certain packaging may also be more 
amen也le to recycling. 

General refuse generated on-site 晶。uld be stored an是 coUected separately 
from indus甘ial an社 chemical wastes. The removal of w的te from the site 
should be arranged on a daily basis by HAECO to minimise any potential 
odour impacts, minimise the presence of pests, vermin and other scavengers 
and prevent unsightly accumulation of waste. 

General refuse should be stored in enclosed bins or compaction units. 
Compaction units assist in reducing the volumes of w都能s transpo討ed for 
disposal, and are recommended. 
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4.4.3 Mitigation Meωures 

Thi給 section sets out ERMfs recommended storage，甘anspo抗ationand
clisposal me約ures to avoid potentially significant environmental impacts 
associate社 with w的te arisings from the operation of the facility or to reduce 
these to acceptable levels. 

Segregation 0/ Wastes 

In order to ensure that all waste is disposed of in an appropriate manner, 
waste should be separated 己y category on-site by HAECO. The 
Consultants recommend that all waste, be segregated into the following 
previousl y define是 categories:

chemical wastei 
industrial wastesi and 
general refuse. 

The different categories of wastes should be segregated, stored，甘ansported
and disposed in the manner described in Section 3.4. 

It Îs recommended that the segregated wastes should be di勻的“ of as 
follows: 

chemical waste as defined by Schedule 1 of the Waste Regulations 
(Chemical) 1992, should be stored in accordance with approved method學
defined in the Regula肘。ns an是 the chemical wa翠綠 dispose社 of at the 
Chemical Waste Treatment Centre located at Tsing Yi; 

indus甘ial waste should be clisposed of at public landfilli and 

general refuse should be disposed of at public land位1.

Waste Minimisation 

Waste materials sh切1洽O倪1吋Z泣lc這ib快e 蛇cycled or 主r‘穹翎e弩e

management strategy to be employed ShOl叫llc社1 be waste min恬i控misa討onat
5鉛0\盯lrce巳. Where waste generation i扭S1組lnavoi吋da油ble then the pot:能ential for 
recycling or reuse should explored and oppo吋uni世es taken. If wastes 
cannot be recycled then the recommende是 disposal routes should be 
followe哇，

HAECO should where practicable: 

recycle waste paper generate桂前 the adminis仕ative offices; 

時cycle scrap metal and other recycIable materialsi and 

set targets. for waste minimisation or recycling. 

Training and instruction of HAECO staff should be provide通知 inαease
awareness and draw atten泣。n to waste management issues and the need to 
按únirr世se waste generation. 
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Regul摸r auditing of the waste stream should be undertaken to determine if 
waste minimisation targets are being achíeved or could be improved. The 
audits should look at all aspects of waste rnanagement including genera討on，
recycling，甘'eatment，仕'ansport and disposal to ensure procedures are being 
followed. 

It should be noted that good waste management practices can bring 
significant cost savings. 

Waste Treatment 

The volumes and nature of the wastearisings have been considered together 
with the 甘eatment and disposal options and it has been concluded that 
there is not an ~nvironmental req叫rement for a waste trea她也nt facili句y
within the proposed HAECO development for the phase 1 opera泣。此

Waste Disposal 

In relation to the collection and disposal of chemical wastes 台om the 
HAECO sites, HAECO should contact Enviropace (the operator of the 
Chemical Waste Treatment Centre at T話ng Yi) who offer both a land and 
marine chemical waste collec泣。民間rvice and supply the necessary storage 
media for these wastes, the Contractor 誠的lld also contact EPD to help 
ensure that the handling and disposal 詣的hods used for chemical wastes are 

. appropriate. 

Reputa忌le waste hauliers should be used to collect and transport indus仕ial
an4 general refuse wastes to the public landfill. The necessary measures to 
minimise the a是verse impacts including windblown litter and dust from the 
transportation of these wastes should also be instigated. 

The followîng practices are recommended, as for the cons仕uction phase. 

wastes should be handled and stored in a manner which ensures that 
they are held securely without loss or leakage thereby minirnising the 
potential for pol1u位。n;

on1y reputable waste hauliers appropriate to collect the specific category 
of waste ∞ncerned should be employedi 

appropriate measures should be employed to minirnise windblown li前er
and dust during 甘ansportation by either covering 廿ucks or 甘anspor位ng
wastes in enc10sed containersi 

the necessary waste disposal permits need to be obtained from the 
appropriate authoriti~s if they are required in accordance with the Waste 
Disposal Ordinance (Cap 354), Waste Disposal (Chemical Waste) 
(General) Regulation (Cap 35是) an是 the Crown Land Ordinance; 

collection of general re缸se should be carried out fr呵uently， preferably 
da立yi

waste storage areas should be kept tidy, well maintained and cleaned 
regular1Yi an是

the quantity of waste for disposal should be recorded, determined by 
weighing each load or similar method. 
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HAECO have introduced formalised waste management procedures at their 
existing I<ai Tak fadlity to ensure compliance with the relevant regula位005
and that good practices are followed. These procedures should be reviewed 
before being implèmented at the Tseung Kwan 0 site an是 modified， where 
necessary, in accordance with the recommendations of this report. 

It is recommended that auditing of each waste s甘eam should be caπied out 
periodically to determine if wastes are being managed in accordance with 
company procedures and if waste reduction targets are being achieved and 
could be improved. The auclits should look at a這位pects of waste 
management inclucling waste generation, storage, recycling，甘'eatmer祉，
甘ansport， and disposal. An appropriate audit programme would be to 
undertake a first audit during commissioning, and qua~er1y thereafter. 

Conclusions and Recommendations 

No significant impacts upon the environment have been iden丘fied arising 
from the disposal of waste from the Phase 1 engine testing facility and 
workshops at Tseung Kwan O. In all cases provisions can be made for the 
waste material disp的ed of to landfill or the Chemical Waste Treatment 
Centre at Tsing Yi. Some small quantities of high value waste such as 
aluminium and pa per can also be recycled. 

Thee丘ective application of the mitigation measures recommended in the 
previous section will ensure that environmental nuisance' wi11 not arise from 
the storage, transport and disposal of the various 勾'pes of waste arisings 
from the opera泣。其 of the new engine tes位ng facility. 
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5 CONCLUSIONS 

The main conclusions from this Environmental Impact Assessment are 
summarised below. 

5.1 CONSTRUCrIONPHASE IMPACIS 

Noise And Air Quali句

No significant impacts from cons仕uction noÎse or dust emissions have 己的n
predicted because of the large separation of the site from any sensitive 
recelvers. 

Water Quality 

No significant water quality impacts are expected because the site is 詣。ut
300 m from the shoreline. However, in light of the potential for cumulative 
恤\pacts due to numerous cons仕uction projects in the area, 'proper site 
management and good cons訊lctiO"n prac亞ces have been recommended to 
reduce the chance of chemical/oil spillage也 to control site run酬。話~ and the 
occuxrence of littering and debris. 

Waste Management 

No unacceptable environmental impacts, in terms of specified govemment 
regulations and guidelines, have been identi自ed arising from the 泣。rage，
handling, collection, transport and disposal of wastes from the construc垣on
works. In most cases t~e waste material can be easily r• used on other 
construction sites or disposed of to landfill. However, in light of the scale 
of constr滋tion work in the area, mitigation measuxes have been 
recommended to ensure that environmental nuisance does not arise from 
the HAECO site. 

5.2 OPERATIONALPHASE IMPACIS 

Noise 

The potential for noise impacts to receivers up to 3.5 km away have been 
都認ssed by detailed com puter modelling starting with the aircraft engine 
manufacturers noise data, using a 哼車已alist test cell acoustic model, and 
generating noise contours for the surrounding area. Whilst the noise levels 
generat登d inside the test cell will inevitably be extremely high, the 
combination of an approp討ate acoustic design and the minimum separation 
rustance of over 2.5 km to the nearest sensitive receivers ensure that 
predicted noise levels are below the required planning standard, and no 
significant noise impacts are predicted, even for night…time opera位。n.
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Air Qualî句

Emissions from the testo cell have been modeUed based on wor泣 case engine 
test and meterological conditions. The predicted N02f 5021 and CO levels at 
the nearest sensitive receivers, over 2 km away, are we11 below the Hong 
Kong Air Quality Objective levels implying that no signi在cant im pacts are 
expected. 

Water Quali句

A waste treatment plant will not be included within the Phase 1 
developmentφut wil1 be built in Phase 2). Instead the exis位ng mobile 
仕eatment plant, cu叮叫你的ed at the HAECO opera“on at Kai Tak, w泣1 be 
used. Testing will be req吋red， prior to comrr自學ioning， to determine the 
efficacy of the mobile 控eatment plant on those wa學te arisings specific to 
Phase 1. In addition, regular monitoring of discharge will be required. It is 
an位cipated that the existing mobi1e waste 廿'eatment plant wil1 be effective 
(althoughoa second pla討 may be needed to serve this sí喲， and provided 
these and other recommended mitigation measures are implemented, no 
major water quality impacts are expected. 

Waste Management 

No significant impacts upon the environment have been iden泣fied from the 
disposal of waste from the engine testing facility. In a11 cases pro吋sions can 
be made for the waste material disposed of to lan是511 or the Chemica1 
Waste Treatment Centre at Tsing Yi. 50me small quantities of high value 
waste 5立ch as aluminium and pa per can a1so be recycl話. Mitigation 
measures have been recommended to ensure that environm也tal nuisance 
will not arise from the s如rage， transpo此 and disposal of the various types 
of waste arisings from the operation of the new engine testing facility. 

E民MHONGKONG Mm咄ARDT CoNSULnNG ENGINEE路 Lro
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AnnexA 

ASE's Acoustic Model 



A鈕's Acoustic Model 

Òiacu..ioD軍

主S冀'. acoustic model 19 a tool used to balance the attenuation 
charaoteristic忍 of :thé various features of the test cell chamber to 
激aat the "dBA at a distanoe" criteria.. AS宜's naarly 30 years of 
t88t 0811 desi每~ experience has identified the dominating 
transmias-ion paths: 幫hich are considered in the model. SourCê data 
tor an engine under t8St 1s evaluated separately in cooperation 
with enqine 1農anufacturers ， and adj\主stf!設d to provide a reasonable 
growth pa~h of the:s口urce.

Gen.X'al 「
i
l
r
i
L

4lnue 
conøiðerat.iòns. 

Considerable discussion has taken place between ASE，宣AECO and 
Rolls Royce at th聽 ~ngine manufacturers factories in Derby , England 
to detine the Noise Sourcø Spectrum. The agreed upon source is to 
be a spectrum generatec主 from'the highestsound power level (in full 
ootave ba詰ds) ， meaàured from runs of any of the engines listed in 
the HAECO 露pec. ， .Ql:ιGE90B逸， m:..... Trent 800 enq主ne sound power 
levals. For analy~ioal us廳， the Trent 800 sound levels were 
p~ojecteQ to be a simple 3是BA addition to measured values of the 
Trent 700 engine 恥草ngine Sound Power Levels have been furnished to 
ASE frorn HAECO. 

8ouZ'c. 

F卜l
L

Engines under t甜st are titted with different' hardware than when 
they are titted on .wing. Many of the ë是ttenuating features ，發uch as 
acou路ticaly l!ned; air in工ets ， are not present during en雪ine
testing. For the H主ECO model , the engine sound power lev融工 values
are correctted 笠or forward versus aft sound projection. This is 
done assuming the engine noise follows distribution patterns 
measured for engin~s of similar design. 

Pr.4ie~ion M.~ho401ogy: 

The ~oll~wing charts define the effects of these paths 
quantitatively. Source Chë是racteristics are a1so considered. based 
on variations in p~ojected noise radially from the engine. 令hese
e~fects are 8 l!alyt;ical.ly combined , and reduced for atmospheric 
ab~~rption effect~ usin<;J a commercial1y 說vailable spreadsheet 
sottware proqram t~ evaluate sound pressure 工evels at any point 
outside the control volu路車. In addition , a correction is applied 
for the source versus receiver size. 

patha, ‘ NO!.8 

「
i
u

是irectivity

include: 

Exhau揖t basket attenuation 
Exhaust Baffle attenuation 
Exh. Staqk Exit Vertical and hoizontal 
Exhaust. Stack Wall Tr發nsmission

considered Transmission path甜fLflL 

rallL 

',', 
rEEEE--



EBZL 

continued.: FE141 Paths 

工nl.et Bat t'les 
Inlet and Cel l. chamber reverberatiqn 
Cell wall anå ceilin誓l.in1ngs
主ntet and wall transmission 

Transmission 

-fL 
validity: 

ASE's acoustic model has been used to evaluat~ existinq test cells ι 
running enqines of known acoust1c si雪nature. pata is presented tor 
runs at Korean 主irlines and at the US Airforce Base at Charleston , 
South carolina. 

起odel

riid 

A United Technology峭Pratt &習hitney AlrcraftEnqine P腎 4056 enqlne; 
was run in the Kor聽an Airline詔 test ce11:. The PW4 056~llq1n.. ~ 
produces 56 , 000 lbs of thrust at approximately 1700 lbs/sec enq!ne; 
airflow. This perfor題ðl1ce 1信vel 1s comparable to the engines to be; 
tested at HAECO. 

ASE staff , usinq recordinq equlp頭ent and acoustic spectrum analysis i 
equipment manufactured by Larson & Davis collected the comparison' 
data • A summary of the specific measured qata 1s ava11able for; 
review , but not for p程b11c distributlon. 

Similar te路ts were conducted at Charleston Airforce Base UI器in雪l\:
PW-20是 o enq1ne producing nearly 40 ,000 lbs o~ thrust. Th1s e詰q1ne~

‘ is comparable in performance to the smaller RB211 eng1nes whlch: 
will run 龜t HAECO. 

In the gr祖phs thatfollow , the contributi:on to overall 80und 
levels , of each test 、 ce11 component 19 sh~Wn along with their 
combined effect. The comparison of the 頭odel projected sound levels 
t口 the measured values is we工 1 within 認easurement tolerances. 

These two corelations of measured versus moðeled acoustic levels. 
validate the modelin9 techn1que for the majority ot the enqines to~ 
be tested at HAECO. 



l 門e:./:;4 l e:. .HJ 

Exhaust Path 
ENGINE NOISE POWER 

octaw bands 

穹 180
喝起 一

2 辜 160

~~ 140 

120 
10 

位
旬

100 1000 10000 

討會quency (Hz) Augmentor: 
hard walled 騙 no attenuation 

BasketA侮nuaUon

前

苟

10000 副1IBtRenm搞錯R棚，

i 1Sl 

q1部
<

間曲， FL 叩

主l~莘莘-=
BII ~~a曲擅自跨越矗圈， 電圓圓-置可

f
l
L
f
l
L
f
i
t
J

「
?
t

3 



-
1
i
}
r
i
-
-
J
F
i
L
r
i
L
r
卜
ι
r

卜
，L

|Wall TransmissionI [ 

f [ 
Horizontal DirectivitYl[ 

[ 

E電主三二E;- [ 
, .. 市卅一輛電盟間咀Ea 可隔-

t.f [ 

Reverberation 

100 1α)() 1(以泊

偽ql蛤ncy (Hz) 

Trer設竹25

111正

叫
PE e ew O N m u n 

Eye 
2
)
判

圳
闊
的

M

d
m
伽
m
m
心
隔
凶

何

S
N
V
J
g
m
-

ma u a hu X E 

oo 

l

∞
-
m
 

m
w
i缸
，
p

昏
，
心
呵
，
-
u
u

‘

a
w

扯
到

“
以

m
w

內
白
，

v
t
-

RAA 

Vertical Directivity 

備巫一. ...晶

.i 

可
3
0
3
3
…
的
川
吋
〉
耳
〈
吋
。

h
F
m力。
的
〈
川
口
口
泣
的
兒
心
心
•• 
…zoe 

z
o
叫
一o
m
J
i
3
1
.
尸
戶
可
r
m
L心
。
萃
的

3
間
的
的
自
〈
…
立
合
刊
-
4
-
U
W
O
O
C
C
E

們
立J「

..........,. ......~一"-'‘爛，
且一句

吋
設
的
忱
。mw位
口
呵
。
叫M
C
m仍
在
也
行
。
3
弘
一
口
。
3
們
咕
咕
一
ω
m
M
C
@
也
帥
揖a

g
e
-
m
U
切
之
命
的

R
R
3
0『
O
h
w
M
S
u
a
o
2
卅
一d
m
S
O峭
的
。=
s
a

啥
叫

g
s
R
m
w
z
g
t
s
z
z
o
三
-
8
3
m
o
g
g
e
疇
-
S

“
信
息
室
E
m

脅
。
『
5
2
8
2
站
起
a
p
a
E

品
腎
，

g
質
提
E
g
m
Z訪
位
o
n
c
g
o
n
F
l
e
a
-
-
k
﹒



~.::主主ζJ.;:'/ iι/ ::J喝

EXHAUST BAFFLE DETAILS 

33% open area 

3 
... -'~.. 1 0 

30 

2.5 

2 

1.5 

0.5 

z
o
m制m
w
z
z
e
g
認

a
m
m
M

可
明M
O
U
E
m
m
M

門
，
〉
m
u〈
吋
。

匙
，m刀
。
的
J
d
-
h
m
京
的
m
z
o
」
n
h口

，
Z
O
叫
冉
的
的
斗C
、
-
f
F
T
m
m
h
川
口
江
山

m
m
u
也
〈
…ze
M
a
E如
m
v
o
n
F叮叮n
b吋

PIL 

o 
100 10 1 0.1 0.01 

gap Ilambda 

s 
再

3 
2 

o 
0.01 

m w 

Mineral Wool,60 kglm3 

15 

10 

5 

吋
泣
如
化
的
語
言
又

Z
E
Z
g
h
m
r
v
n
m
…
至9
忠
心
3
斗

諾
言
的
叫
蔚

b
m
M
U
Z
q站
立
在
恥
挖
苦
甘
心ν
J而
叫
引
U几

Q
E
D

仰
E
a
s
z
u三
口
是
詐
的
話
紗
，

U
U刮
到
恥

諮
鈍
峙
的
似
的
位
起

g
r
q
g

當

s

r
l
l
u
竹
U
U

口
i
u

悔
。
位
符
-
w紛向
的Og
M

B
O
Z
悅w
e
n
-
總
結
恥
。
位 10 0.1 o 

gap/lambda 0.5 G flL 

個ffle thickness (m) 

控監事之主屆「
I:!A-一【一一-~可囡囡厲扭扭扭r_一

r .. 



gbel 

、

EE--aaaz--E 
一 一一 ﹒_...~ " 

呵呵呵- ..‘…一，一一句一 一

一品..J.. .... ..1...1, l..:.... 斗

r
z
L
r
t
f
L
r
i

「
L

Inlet Path r 

ENGINE NOISE POWER 

∞，tave bands 

Trer性刊25

- .攝 -Trent882160 

rtzfi 

"1000 10000 100 

140' 

120 
10 

frequency (Hz) 
rluriu 

Forward Radiation Correction 

data scaled 企om similar 
class engine 恤金ee field 

10000 

p
i
u
r
L
P
i
ι
f
i
L
M
F
I
L
 

poise power radiated forw訂d
160 

30 

20 

gm 

100 、... 、J的00
fr+quency (Hz) 

5150 ... 
忌"。
" 穹

穹 180
〈一
含蓄

tg 
m 
苟

10∞。1∞ 10∞ 
脅eq揖ency (Hz) . 

130 
10 

重重王三E:-[

[ 6 
/言

，酬，



主c.: .1.,-+ 

Inlet Path (2) 

noise power radiated forw訂d

10000 100 1000 
frequency (Hz) 

160 

150 

140 

130 
10 

(
E
N
F
'
，
『
。
已
血
旬

.吋

pnfh?fi71:-fJ‘ ~:Iγ 寸。
AE 們叭，之﹒閃..‘三~" ....:.. :t- ?!~ ERC' S ';'~: r~ ‘. , t 4- .‘仆的
肘。'.nc~: ;-;三'. . ;: :.' :.: I 于):dp

RECEi\γ~ I 心-

'th!~~ f.~ ~;~口r~;:計 !..J、于:.'二:‘ .:J ff•: ~í:~ m.,cl 
門::'~l:'~~- r rù.: r: i以:‘ :.f.. ‘! _ .~'1:~ _ 'r! ~\ :.t~fe.;re 
~.r t--~- 之!宇:云亡. .卒，﹒:﹒~.....~ - ; t ~‘... ,'. \\.!已古已 trl~

euj‘伊拉 :7:-J it . .ø-, ".". '..: . _ ~ ，..;'~ :心-ftIH〉 fishtso-
-; ,':';'fR"r.}.' ~ L"門t:; .~~~.. ., _'{., l ，'.，.:\:~!. _ .. 

Vertical Directivity 

Radiation 
Absorption 
A-weighting 

ZE生芸芸~
I!JJI ~ ... 區國聽過圓圓圓圈.....a間圓圓圓，呵，一

7 



1.c:.. 鍾斗J1:'.. 斗已，.L~斗

INLET BAFFLE DETAILS ‘ 4 

50% open area 

3 
..... 10 

30 

3 

2 

2.5 

1.5 

0.5 

泣
。
也e
=
z
o
扣
帽
言
詞
-
u

100 10 
o 
0.01 

、
r
t
J

‘.•. 

‘

-
t
a
-
-
'

，
2

三

aeAd--a.r. 
且
@
'
.
門

-
4

，
\

〕w
.
f
.

‘
，
三
丸
，
‘

•• 

',
F 

、.
b
.
.
.
.
.
.
.
.
.
.
.
仁
:
川
﹒
'
，
‘
J
?一
呵
，r
h
﹒

4 
•• 

aam--..

‘'‘ 

•••• 

E 

.
‘
層
句
，

e
a
a
-
-
m

‘

4間
，
嚕
，

、
-
.
.
盔
，

-
e

楚
，
實
﹒

.•• 

'
了
，

自
‘J
L
.
w
q
u

、
-
4
.

‘
.
。

a
a

龜
，

••••• 

a 
•• 

‘ .. 

呦
，
d
a

叫
‘
'

•• 

凡

•••• 

‘ 

-塹、 a
可

".. .. 
C. .., .'. , . 句句 • 

弋~ ,l 
一 ι.' .司，

主:17.;Ja.a1.:I4

,.-
2咱-
.-卒

.'. 

車攝

(. 

. . . 

1 

gapllambda 

. 0.1 

d 

.", 

...: 是叫...t r. 

WLζ、‘., 
."亡-. .‘-. 

~、‘ γ ， . . ...). ...…. . 
...-. ‘ 關司

-'‘ 
t恤， fT?J:-

t.::. -.. .'. 
V 圖，- ", 
.... ~ 4"，~. 

5 
4 
3 
2 

o 
0.01 

自
旬

15 

5 

s 
o 
=~ 
'c ~ 10 
~ ftS 
1'11 .... 
zω "-z 
g 蕊‘.. .. o c 10 0.1 

O 

G gapßambda 0.5 

baff1e thlckr閥s(m)

竺三E[
fiL[iL 

PE 



l.é~ ~b l :J/ld/~4 
、

J

g
a
-
B
a
z
-
-
.

、

SOURCE SIZE CONSIDERATIONS 

10CD 

rcdat切 ω?倒Uz f 
21r-,) 

1∞ 
會明øw::y陶

10 

'1CXXX> 

1∞ 

紛
。
"
-
H
2
0
ω恥
。
種

2Ra λ= 

Radiation surface: S= 13m x 33 m 

i到TERF重RENCE FOR MULτlPLE SOURCES 

o 

-10 

儡20

.30 

斗
三
ω
立
1
.
n
u
盆
地
叫
仔
仔
訂
卅
一

ω
《
U
J
J
畫
布u
j
r
e
F
U
U
h
u
u
h
-
-

干
，
一u
f
u泣
的
位
如s
a

p
叫n
r
叮
叮
叮
門
制
訂
吼
叫
心
叫

h
h
J
f
m
r
…e
v
h心h
H
J
r
~…弋
…u
u
c
h
H
V
U
叭
的C
D
峙
的
“
-
a

切
叫
雪
恥
于
抖
的
吋
仿
古
控
以
叫
泣
。
立
一
門
咱
們
鴨
叮
叮

O
h
v
a
d
恥
，
如
戶CC
鈴
。
冉
冉
w
e

終
C
S
O
B
3
臼

n
t
c
z
g
a
o
n
c
B
O

臼

F
E
S
e
『
S
Z
S

F
打
習
A
U
U
m
Z
U
U
E
E

口
U
F
l
仁
「

i
L

「
L

a 明M

沌
，
J
i
v
~，

叫
，
本
、


YJE" 
叫
L
A
F「
H
U
給
川

4
0

，

.

.
9
.
.
.
.

‘.. 
u'UM 

叫
山
村
(
作
…
〈
U
u立
，
c
…
…
丸
"
h
f
e
h
.
:
L
Z
吋

10000 

在盒子士三E隘
衛 祖真祖國國目叫曹圓圓圓圓圓圓

/$ 

1000 100 

freuency (Hz) 

10 

f!L 



1:)/- 半';:，1 5斗 斗.c:::~丘吉3

OTHER .FACTORS 

frequency (Hz) 
o 

1000 

電件。 A - weighting 
-60 

-80 -
這 o

Vertical 
電 1 0 directivity 

s + f 

S 平
企'om stack 

1 0 100 1000 10000 exits frequency (Hz) 

Horizontal directivity 企om wal1 surfaces 
dB = 10 log( cos(θ)) 

3 Atmospheric 
Absorption 
over 80 
meters 

2 

理

e 
10 100 1000 10000 

fr.quency (Hz) 

r、

、ω.-

f
L
f
L
f
L
r
J
L
r
1
L
P
L
P
L

「
L

「
L
F
J
U
F
L

「
U

「

U
C
U



~c句

ocτAVE BAND 8UMMARY 

EXHAUST PATH 
68 dBA design 

ceU: HAECO 

center frequency: 125 Hz 

EXHAUST PLENUM WAlLS 

國盟盟Ei 0.0 laugmentor 
i 0.0 Iring dlffu..r 

.吼..﹒、===可悶:一=
~恥1m!!!羊毛，.-."""'..，擔心\I!!!IIIIIII一二‘' ‘ I 

令‘于 ----~.j~了?心斗。“有. 22叫-，叫ïI!iIII!三司主品.圖

'NLET PATH 
CELL WALLS 

i..12.3 Ireverber.tlon 

143.5 d 

4.4 tblff'.. n

酬

。


-BE-
-
-
一
-

a
w酬

4 
•• 

'" 熱
鬧

塾
，
帽

" . • 

E
F間

，2
.
闢

ez 
•• 
闢

a
s
a
a
-幽
鬧

! 
這
幫
咀

W
圈

。
也
酬

.. 倍
。
酬

-
E
E
d
圖

.. 

盼臘書輔勵體樹攝樹聞單

闢觀攔阻瞳聽聽聞

PROPRJETARY TO 
AERO SYS?EMS ENG.-1NCe 
NOTJCE TQ ALL PERSO;這S

THtS DOCU~42NT 主E
.主 isortiy ccrId!tierEazyissued and 

neither receipt norpo達se認ion thereof confers 
or tfansfers any right mor ijeer1$eto use the 
subject matter d thedocument-methe riaht 姆
reproduce 能js document. I~ 



E
z
z
z
a
z
z
a
-
-、

一…司，可--

4ι. c..心1己，斗4己/:J斗

Prommodel t的ts:

2 m above and 10 m 
away from exit pl紹C

INFRASOUND 

Thrust variation 

---_.........._-... .1.. ~悔屯，三 輛都 :.-...:，:...~';...~-:..轟之﹒恥%﹒‘、...，恥﹒輛.
.-p . 

.紗，

、' " .'. • • -y 

b 

130 

可 20

句 10

“11 octave bands 

團"… I nlet-7 0 
W 嘯恤 v inlet-160 

-一一…一e叫xha鴻al圳輔.70c 
..•. exhauat..哩 60

可 00

90 

" 嗎

40 

B油a凶t Height Variations 
100 

可
海
-
3
0
3
.
η
4〉
互
之
甘
、

J

為
跡
。
試
3
u
r
;
'
"

…
…
九
一
汶
口

Z
O
4
.
-
m
m
叫
J
O〉
江
一
川
V
t
.
-
k
f
J

叫
亂

軍
m
o
m
m
s
z
o
d
r
o
c
p
u
c
z
n
b

吋

30 第g

fr.quency (Hz) 
10 

80 
G 

坤，， 28m

一-33m
......37 m 

嘲岫-幽42m10 

N
Z誨
，
、
帽
亂

J呵
呻
耐
心
的

a
o
n
c
g
e
早
的
心
的O
D
f
n
v
心
叮
叮
叭
，
…
口
川

h
u…
~
…
旬
的
“
梅
州
四
位
譚
心

Z
Z
Z
R
S
n
E
E
D
Q
甘
心
的M
O
t
E
C
-
-
L
L
J

去
的
。z
c
p
s
a

o
;
如

B
E
E
S
-
ω叮
叮
言
。
之
一F
2
2
2
S
Z

S
S
S
O神g
m
w
g建
的
心
S
e
a
o
o
c
g
g
p

。
『
魯
諾S
Z
S

3

萬
o
a
z
g
s前
已
8
位
3
2

的.
.
4
.
'

‘

-
z
噩
噩
噩
噩
Z
z
z
z
a
E『
F
E
-
-
i

‘
.
恥

G 20 15 10 5 

重捏一三r;;:

脅'8quency (Hz) 

/已內



「

L
f
L

「
卜
u
n
-
-
L
F
I
L
f
L
r
l
u
F
u
f
L
r
i
L
U
L
r
l
L
f
i
u
p
u
n
-
u
f
L
r
i
L
f
l
L
r
l
L
t
f
L

「
i

冉、.1/ 斗ι，':，j斗 .....c.:.. ;ι3 

. 
.一

KOREAN AIR LINES 10M CELL 
PW 4000 engine 67 dBA @ 300 食

120 

U N W E IG H T E D 0 C T A V E B A N D 
s PECTRA 

100 
、.. ‘ ... “L._--岫-.‘.-.“'"--

80 

∞ 
。

、 .... 
枷… exhaust

輛輛 in let 
-. TC wall 

EX waU 
total 

m一呵呵呵…氣。 nglne

• KA LO 300 ft 

60 

40 

20 
1 0 100 1000 

fre q u e n c y (H Z) 

A • W E IG H T E D 0 C T A V E B A N D 
SPECTRA 

10000 

80 

70 

60 

g司， so 

40 

這 s

20 
1 0 

'
，
酬,r 

/
/
帥

,r 
/ 

.', 

晶w.- 輛輛晶 。 Xh8ust

- - - -ínlet 
-----.-TC w.u 

E X waU 
total 

-....----.. n a 1ft. 
-

100 1000 
f r e q u e n, C y (H z) , 

PROPRlzr?J:台九 . 
A ERO $ y e-Y ;泣己:':1已小小.\小小〉.Jλ七".
NOγJCε 了:η) ，;..4入 1制、 :γ\. 

10000 

E :- c.;;r~.!' I 

t' r~ ". .....;~手r""I.I"".. .. _ ~二零

or 佇也主?打計k計艾叮?仁:'j弘于: ;J:i71玖;Z:
s翱ub勾~e芒計i r??‘兒三干;河守....忌 ::λ古tr~品'!戶".三ιL:仁; γ 
F拇epr.凶L必i沱c臼~t抖門沁啃!s豆 C~土;立C: '7':'聖三干…心包';'.'"以卡;'.'"μd亡?戶=正戶J九: 闡…‘ 

. . .‘ • ..一
一. , ~ .~ .... 
. .. 

.、‘ l' ~ 

廳'!': ~:r 芯':" ，'，九
恥 咽氣呵﹒ /7 



.i:;,.....L:::./ :::J斗 1..:::..,.:ii:::J 「|
L
F
L
f
l
u
r
-
-
r
i
L

「
i
L
P
L
F
L
f
u
f
L
F
L
F
L

「
J
U
U
U
h
-
-
u
t
L

CHARLESTON AFB 10M CELL 

PW2037 engine 73 dBA @ 200 自

80 

70 

60 

還τ3 50 

40 

30 
F . 

a . 
20 

四 , 

10 

120 

1 0 0 

a 
苟

U N W E 10 H T E D 0 C T A V E B'A N D 
SPECTRA 

80 

• 

‘峭‘. ~ 
叮可可.， 白叫岫巴且一

-祖祖

60 
W叫“， exhau.t 

棚 In le t 
.... - .. - ...TC WI Il 

EX wall 
to t. • 

團蝠，叫叫-_. e n g In. 
• C h a rle I to n 

. . 

J啥峭的

. . 
、

40 

20 
1 0 100 1 , 000 

fre q ue ncy (H z) 
1 0000 

A • W E lG H T E D 0 C T A V E B A N D 
SPECTRA 

-吭， 嘲輛輛

/ 
J 

\ 
、

':~、 恤，阱，關

' , exhaust 
、 i 酬，團體帽 In 18 t 

- .。身. - - TC w.11 
單 X wall 
total 

，一叫一-呻.. ngln. 

' 
' ' ' 

念
e 

100 1000 
,fre q u e n c y (H Z) 

10000 

p~!C:、六 j弋‘
At:RC ~~γ 三.'..~'" !...::~~: 

1(";三!， ，動
i\.'j: ..... l(; " ~ .' ~ 三軍 [ 

tr l 
?布h伶 dc;;凶迫m~~佇RR!!泣~Ct刮n拉.'已h11于:Lf‘，，'C:-:
軒na刮圳!口1忱:巳令叮它甘r!俘沁戶戶.c令剖:抗 ?汽:G r C i已泣仇山〉立λ止χ仁‘J立...;-半山~~-:"':.." .. ι~ .. ..t小丸~.. t ，:λ，μ人‘ • : ~.刁斗!恥心.九♂J心'A.~ -::亡圖三三〉九叮γ."入午"心J一g、γ一、省." ιμ心;ο、九， ~ζ'tJrs 
cmm:各i倪志n:l. i;_~r， i. lr, (~t 口J心~::﹒況，jhA
8utJja~t mattÐr ò'j tf1~ do~ün:.~門 o:thG 封ght lO
teptoduce thls docuJr~叫:..‘ i ..., 



1.:::; .,,:a l :l/J.~/:=;I"， 

68 dB design (5 dB margin) 

TRENT 882, GE 90 

HAECO: 

allst Train 
~single wall 

1.2 m thick 
.baft1es 

3 rows@9m 
33%open 
.6m thick 

.8個ck

169 m2 x 36m high 

Test Cell 
.single wall 

0.8 m thick 
的Om2 1ining

UNWEIGHT眠。 OCTAVE BAND SPECτRA 120 

J輛--
/司---

~，.-‘ .. 

山輔相- exnaust 
.. • -攝 Inlet

•• ...... TC well 
--EXwan 
---totll 
---﹒恥.. englne 

100 

80 

60 

40 

m 
w 

10000 10 100 1000 
計equency (Hz) 

20 

A. WEIGHTED OCTAVE BAND 

一… exhaust
• .. - -In胸t
........ TC wall 
-圓圓圓圓EXwall

-一一-total
一---er輝總

f 
t 

t 
t 

t 
r 

J 
J 

80 
「
γ
L

~.17' 

hletTra泊
ebaft1es 

3 rows 
7 m long 
50%open 
.25m thick 
169.m2 

忱的.k28 mhigh 

L
V可
恥

fu--
1V 

J
a
m叫

:..a(JJM 
••• 

看
，
F

﹒

!
、

z
a

-
a
4

、
ρ
a
•• 

a
r三，

ZLMAUU 
…
二
，
…~(
7
L
E

生
\
刊
也
向
h
u

b
u
于
他
4
.
e

h
:‘
汽
油

r
h
u戶
腦

叭
叭
叭
叭
如
期

"、、

吭.，

、

叫咱

哼
哼
娟

、
t 

x 
100 1000 
偽quercy (Hz) 

rr07?!弋于 'jγ-;"(.，
A1r.符合 Cγ:‘

1α蹈。

70 

60 
<
∞ 
油 so

40 

30 

20 
10 

)
，
ν
 

「
i
L
f
i
L



Annex B 

ISCST2 Airmodel File 



F
l
L

「
i
u

仁
j
)

「
i
i
f
L

口
U
F
U
C

仁
仁

L

仁
L
f
i
L

「
L
f
u
p
i
u
f
l
u

「

L

「
L
f
L

「i
)
f
i

ISCST2 一 ρATED 兒109)

mM-pc VERSION (2.1 ) ISCST2X 
(C) COPYRIGHT 工992， TR肘ITY CON5ULTANTS, INC. 
SERIAL NUMBER 9143 50LO TO ERM HONG KONG 

Kun negan on ~/Z7fl~:J at lð:O!:):[J~ 

科帶 TRINITY SOURCE FILE NAME: G:\CONTRAcr\C127i趴AIRMODEL\HAECO.PNT

的 TR到叮Y RECEPTOR FILE NAME: 
G:\CONTRAcr\C1276\AIRMODEL\DISCREI0.REC 
C05TARTING 
CO TITLEONE HAECO JET ENGINE TE5TING CELL 
CO TITLETWO 502 discrete AT 100M 
CO MODELOPT CONC URBAN 
CO AVERT昆在El
CO POLLUTID 502 
CO HALFLIFE 14400.00αm 
CO TERRHGTS ELEV 
CO ELEVUNIT METERS 
CO FLAGPOLE 0.0∞棋泊
CORUNORNOTRUN 
COFINISHEO 
SOSTARTING 
50 LOCA TION SRCl POINT 846000.00 815724.00 5.00 
SO SRCPARAM SRCl1.弦。000 是0.00 325.00 16.4000 12.500 
SO EMI5UNIT種 1000000.000000 GRAMS/SEC MICROGRAM5/M唔唔
SO 5RCGROUP ALL 
50 FINISHEO 
RE STARTI1寸G
RE OI5CCART 845550.00 8188∞.00 
RE OI5CCART 8451∞.00 818250.∞ 
RE OI5CCART 844ω0.00 818鉛o.∞
RE OISCCART 說4250.∞ 818話0.00
RE DISCCART 8是4∞.∞ 818站O.∞
RE DISCCART 842750.∞ 815400.00 
RE DISCCART 842750.∞ 814300.∞ 
RE DISCCART 844050.∞ 813750.00 
R主 F到ISHED

L他 START間G

ME INPUTFIL G:\CONTRAcr\C1276\λIRMODEL\ABCDEF.MET 
ME ANEMHGHT 10α)() METERS 
ME5URFDATA 匆匆9 1992 SURFNAME 
ME UAIRDATA 999991992 UAIRNAME 
ME STARTEND 1992 1111992123124 
ME Wll寸DCATS 1.54 3.09 5.14 8.23 10.80 
MEFINI5HED 
OUSTARTING 
OU RECTABLE 1 FIRST 
OU PLOTFILE 1 ALL FI去srG:\CONTRAcr\C127，趴AIRMODEL\OS02100.GPH 70 

5.00 100.0∞ 
5.00 100.000 
5.00 100.0ω 
5.∞ z∞品。

5.∞ 100府活

5.00 100.000 
5.00 100.∞0 
5.ω100.自站



OUFINISHED 

..玲玲玲玲玲玲等冷冷冷冷冷冷海玲玲玲玲........毒品......)墊，學學繪畫，

...捕~~T以T.APJ 誌l"扭叫扭血e肉凳butmccpemssq也h益Hyv". 可可可 § 崢時帶

冷冷...冷龜，玲等玲玲玲玲玲玲玲玲玲玲玲玲玲等等等等等莓**....玲等等

~.' . 
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叫 ISCSτ草棚 VERSION 93109圳的HAECO JET ENG到E TESTING CELL 
等嘻哈 09/27/95 

*** 502 disαete AT 100M 等等*

16:05:09 

PAG巴 1
叫 MODELING OPTIONS USED: CONC URBAN ELEV FLGPOL 

玲玲， MODEL SETUP OPTIONS Sill必IARY ，.峙，

....Model Is Setup For Calcu1ation of Average CONCentration Values. 

莓*Model Uses URBAN Dispersion. 

特Model Uses User-Specified Op益。ns:
1. Final Plume Rise. 
2. Stack-tip Downwash. 
3. Buoyan哼，酬個duced Dispersion. 
4. Calms I汁。cessing Routine. 
5. Not Use 說issingD如 pr忱的sing Rou位ne.

6. Defa叫t Wind Profile Exponents. 
7. Defau1t Vertical Pote豆豆al Temperature Gradients. 

冷冷Model Accepts Receptors on ELEV Terrain. 

制Model Accept學 FLAGPOLE 哀.eceptor Heights. 

**Model Calculates 1 Short Te~ Average(s) of: 1-圭亞

制訂由民un Includes: . 1 Source(s)i . 1 Source Group(s)i 獄是 8 Receptor(啥

叫'he Model Assumes A Pollutant Type of: 502 

哈哈Model Set To Con世nue RUNning After the Setup Testing. 

.海Output Op泣。ns Selected: 
Model Outp蟋蟀 T品les of Highest Short Term Values by Receptor (RECTABLE 

Keyword) 
Model Outputs External File(s) of High Values for Plot重戳在 (PLOTFILE Keyword) 

海灣民σrE: The Following F1ags May Appe訂 Following CONC Values: c for Calm Hours 
m for Missing Hours 
b for 80th Calm and Missing Hours 

**Misc. Inputs: Anem. Hgt. (m) = 10.∞ Decay Coef. = 0.481扭扭。4 i Rot. Angle = 
0.0 

Emission Units = GRAM5/SEC 
Factor = O.ICX泊OE+07

Outp叫 Units =班CROGRAMS/M.... 3 

Emis話。n Rate Unit 
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叫 ISCS'扭曲 VERSION 931的叭叭HAECO JET ENGINE TESTING CELL 
玲等等 。9/27/9學

冷冷冷 S02 discrete AT 100M 
16:05:09 

PAGE 2 
JtJtJt MODEL的G OPTIONS USED: CONC URBAN EI品V FLGPOL 

的 POINT SOURCE DATA 沁

等等等

NUMBER EMISSION 張ATE BASE STACK STACK STACK 
ST ACK BUILDING EMISSION RA TE 

SOURCE PλRτ'. (USER UNITS) X Y ELEV. HEIGHT TEMP. EXIT 
VEL. DIAMETER E泊位'5 SCALAR V ARY 

ID CATS. (METERS) (MEτ闊的。但TE郎) (METERS) (DEG.昀
(M/SEC) 科1ETERS) BY 

SRCl 
NO 

。 0.192∞E+01 846叫JO.O 815724.0 5.0 的指 325.∞ 1毒品o 12~50 
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的 HAECO JET ENGINE TESTING CELL 玲玲玲 ISC5T2 - VERSION 9310雪科學
制峙 。9/27/95.

玲玲玲 502 disαete AT 1∞M 吟，帶

16:05:09 
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PAGE 3 
的 MODEL自G OPTIONS USED: CONC URBAr這 ELEV FLGPOL 

叫 SOURCEIDsD帥的ING SOURCE GROUPS ...... ... 

SOURCE IDs G訣。UPID

SRC1 ALL 
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的 ISCST2 - VERSION 93109 ,.,.,. ,.,.,. HAECO JEτ 控犯的ET認訊NGC犯LL
玲玲玲 G會/27/95

玲等海 502 discrete AT 100M ，.莓，

16:05:09 

PAGE 耍

的 MODEL到G OPTIONS U5ED: CONC URBAN ELEV FLGPOL 

珍海海 DISCRETECλRTESIAN 去ECEPTORS 棒"

(X-COORD, y.岫.COORD， ZELEV, ZFLAG) 
但ETERS)

( 8455自.0，缸鈞。0.0， 5.0, 1ω.0); (8接到∞此 8182點。' 5.0, 100.0美

( 844副泊.0， 818250.0, 5.0, 1∞均; (“4250.0, 818250.0, 5.0, 100.0); 

(殷紅∞.0， 8182閃.0， 5.0, 1鈍。)i ( 8427點0， 815400.0, 5.0, 100.0); 

(說2750.0， 814到0.0， 5.0，當 100.0); (包4050.0， 813750.0, 5.0, 100.0); 



冷"也CST2 且 VERSION 93109 玲玲玲 等略帶 HAECO JET ENGINEτESTING CELL 
嘻嘻峙 。9/27/95

玲玲玲 S02 dis凹'ete AT 100M 等等等

16:05:09 

PAGE 5 
••• MODELING OPTIONS 自由: CONC URBAN ELEV FLGPOL 

玲玲玲長ffiTEOROLOGICALDA YS SELECTED FOR 
PROCESSING 制吟

(1= YESi O=NO) 

1111111111 1111111111 1111111111 1111111111 1 
111111111 

1111111111 1111111111 1111111111 1111111111 1 
111111111 

1111111111 1111111111 1111111111 1111111111 1 
111111111 

1111111111 1111111111 1111111111 1111111111 1 
111111111 

1111111111 1111111111 1111111111 1111111111 1 
工 11111111

1111111111 1111111111 1111111111 1111111111 1 
111111111 

1111111111 1111111111 1111111111 1111111111 1 
111111111 

1111111111 111111 

111 
AND END DATE: 92 123124 

NOT皂: METEOROLOGICAL DATA ACTUALL Y PROCESSED WILL ALSO 
DEPEND ON WHAT IS 即CLUDED 民 THE DATA FILE. 

叫 UPPER BOUND OF FIRST THROUGH FIFrH WIND 封閉D
CATEGORIES 制崢

心個TERS/SEC)

1.54, 3.09, 5.14, 8.泊" 10.郎，

叫 WIND PROFILE EXPONEN的叫

STABILITY WIND SPEED CA TEGORY 
CATEGO訣Y 1 2 3 4 5 6 

A .15∞OE+∞ 1斑∞b∞ i品∞弘∞ .15棋路b∞

.15∞OE+OO .15∞OE+∞ 
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B . 15000E +∞ .15∞OE+OO .150∞E+∞ .15α)()E+OO 

.150∞E+∞ .15000E+00 
C .20000E+OO .20000E+00 .20000E+∞ .20∞OE+OO 

.20000E+OO .20000E+OO 
D .25000E+OO .25000E+OO .25000E+OO .25α)()E+OO 

.25000E+OO 2切OOE+OO
E .3∞OOE+OO .3∞OOE+∞ .3∞∞E+∞ 3αX泊E+∞

.3∞∞E+∞ .30000E+OO 
F .3α)()QE+∞ .3∞OOE+∞ .3∞∞E+∞ .3αX沁E+∞

.3α)()()E+∞ .3∞∞E+ω 

玲玲玲 VERTICAL POTENTIAL TEMPER.ATURE GRADIENTS .. ... 
ρEGREES I<EL VIN PER METER) 

STABILITY WIND SPEED CA TEGORY 
CATEGORY 1 2 3 4 5 6 

A .∞∞OE+∞ .0∞OOE+∞ .αX悶。E+∞ .αm∞E+OO 
.0ω∞E+∞ .α)()()()E+∞ 

B .αX削E+∞ .OOOOOE+∞ .00α的E+∞ .∞α)()E+oo 
.α的∞E+∞ .α的∞E+∞

C .0∞OOE+OO .00∞OE+OO .000∞E+∞ .αX肋E+OO

.OOOOOE+∞ .∞∞OE+OO 
D .OOOOOE+OO .OOOOOE+OO .000∞E+∞ .αX肋E+OO

.OOOOOE+OO .OOOOOE+OO 
E .20000E-Ol .20000E-Ol .20000E-Ol 2αX約E-Ol

.20000E-Ol .20000E-Ol 
F .350∞E-Ol .35000E-Ol .35000E-Ol .35∞OE-Ol 

.35α)()E-Ol 3日沁OE-Ol



.... HAECO JET ENGll油 TESTING CELL 沁 ISCST立也 VERSION 93109 的

玲等待 09/27/95 
玲玲玲 502 ruscrete AT 100M 玲玲玲

16:05:09 

泣JGPOLURBAN ELEV 
PAGE 6 
叫 MODELING OPTIONS USED: CONC 

略帶· THE FIRST 24 HOURS OF METEOROLOGICAL DATA 制冷

FORMAT: FILE: G:\CONTRAcr\C1276\AIRMODEL\ABCDEF.MET 
(4I2，2F9.4，F6.1，泣，扭7.1)

SURFACE 5TATION NO.: 99999 UPPER AIR STATION NO.: 
99999 

NAME: UAIRNAME NAME: SURFNAME 

1992 

FLOW SfEED τE說P SτAB MD<INGH眩.GHT 阱。
Y豆AR MONTH DA Y HOUR VEcrOR (M/S) (玲 CLASS 雄RURAL

URBAN 

YEAR: 1992 YEAR: 

EU 
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1()(油b
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棒.. NOTES: STABILITY CLASS l=A, 2=B, 3=C, 4寫D， 5=E AND 6=F. 
FLOW VECfOR IS DIRECTION TOWARD WHICH W到D IS BLO'"足道G.
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PAGE 7 
玲玲玲 MODELING OPTION5 U5ED: CONC URBAN ELEV FLGPOL 

的TI-IE 1ST 間GHE5T l-HR AVERAGE CONCENTRATION 
V ALUES FOR SOURCE GROUP: ALL ••• 

INCLUDING SOURCE(S): 5RC1 , 

"帶 DISCRETE CARTE5IAN RECEPrOR PO盼呵'5 料，

•• CONC OF 502 IN ~巫CROGRAM5/M料3
等等

X.幽幽幽且

合在每) y-也-COO哀站D φf兮) CON寸C 仔y}.;瓦1MDDH玲

X叫COORD

-‘ -國 - -喝醉 -咽， 闡"﹒闕， 嘲- -勵 -棚. -ω- ‘- -闢. -儡 嘲哺. -胡島 - --脹 - - --
845550.∞ 缸88∞.∞ 4.01896 (92022緝令 惡毒51∞m 818250.00 

是.76是67 (92022601) 
8位ωO.∞ 前路50.∞ 4.43911 (92022518) 8銘立即.鉛 818250.00 

4.359話 (920.泊位3)

8461∞.00 818250.00 在39572 (92021110) 做2750.00 815400.00 
4.13407 (92022301) 

842750.00 814300.00 3.75102 (92022205) 8是美050.00 位37見∞

4.66296 (92022109) 



的 ISCST2叫 VERSION 93109 ••• ... HAECO JET ENGINE TESTING CELL 
玲玲玲 。9/27/95

等等等 502 disα'ete AT 100M 玲玲玲
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PAGE 8 
持冷冷 MODEL必oJG OPTIONS USED: CONC URBAN ELEV FLGPOL 

的 THE SUMMARY OF HIGHEST l-r王RRESU口s ••• 

.. CONC OF S02 IN ~位CROGRA~路/M..3
.詞，

DATE 
NETWORK 
GROUP ID AVERAGE CONC ~征)DHH) RECEPI'OR 
(X~ 法~ ZELEV, ZFLAG) OF TY能 GRID-ID

ALL HIGH 1ST祖GH VALUE IS 4.76467 ON 92022601: AT ( 8451∞泊，
818:必O.∞ 5.00， 100.00) DC 

冷冷冷 RECEPTOR TYPES: GC = GRIDCART 
GP = GRlDPOLR 
DC = DISCCART 
DP 寫 DISCPOLR

BD = BOUNDARY 



"帶 ISCST2 - VE去SION93109 判勞 ... HAECO JET ENGINE TESTING C眩~L

玲玲玲 09/27/95 
,.,.,. 502 discrete AT 100M 
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PAGE 步
的 MODELING OPTIOr這S USED: CONC URBAN ELEV FLGPOL 

的 Message Summary For ISC2 詣。del Execution 叫

一個由一一“ Summary of To個IMes組ges 一…一一

A Tota1 of 
A Tota1 of 
A Tota1 of 

o Fata1 Error Message(s) 
OW，缸ning Message(s) 
o Informational Mes路ge(s)

玲玲毒料... FATAL ERROR MESSAGES 制制輪軸
海.. NONE 棒"

"玲玲玲玲玲玲 W ARNING MESSAGES 玲玲玲玲玲玲玲玲

"帶 NONE .. 時

冷冷**玲玲玲玲玲玲玲玲玲玲玲玲等冷冷玲玲玲玲玲玲玲嘻哈玲玲玲玲玲玲刻".

玲玲玲 ISCST2 Finishes Successfully 玲玲玲
玲玲玲等冷冷lt-*玲玲玲玲玲玲玲等啼啼玲玲海冷冷冷玲玲玲等玲玲玲玲等等棒*

峙，等


