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TEST REPORT

 Certificate No.
Project.Name -

 Client Name

10of6

: TTR0914
Relocation of Yi Lian Floating Dock No.3 Samphng and Testing Plan for. -
- Assessing the Characterisation of Marine Sediment and Mobilisation of

Contaminants in the Marme Sediment During Dredgrng Works"

* Hyder Consulting Limited
"Client Address ‘ oo o S
L 47/F Hopéwe!l Centre,183 Queen’s Road East, Wan Chai, Hong Kong E
" Contract No. N/A ' ' e
Works Order No. ' N/A
Lab. Job No. - J416

" Lab. Sample Ref. No
No. of Sample(s)
& Description’

Sample Receive Dafe L
-Test Date - '

1569911 & 1566172

2 no. of sediment (grab and vibrocore) as the’ following:
Composite sample prepared from vrbrocore samp!es
as per- client's instruction

;1 reference sediment sample .
© 2527 Jun & 2 Jul, 2005
- 24 Aug - 21 Sept, 2005

Test Péra‘meter o

. Parameter

Test Method . .

! _ Brva!ve Sedrment Broaccumulatrcn Test

Inhouse Method Referencing to ASTM Guideline *

Note(s) - 1. Restilts relate to samples as received.

2. NA = Not applicable. . -

3. Uncertamty is calculated as2 SD

4.ASTM Guxldlme Standard Guide for Determmatton of the Broaccurnulatron of Sedlment -
Assocrated Contammants by Benthrc lnvertebrates ASTM E1688~00a

: _'Apprbved'si'gnatdry:',_ '

- Date: . . 28 Oct 2005
-~ YiZhang ]

Remark(s): Thls report may not be reproduced except in ful! without pnor wrltten approval from

Lam Geotechnics Ltd.

Lam Geotechnics Limited Unit 12, 14/F, Honour Industrlal Centre, 6 Sun Yip Street Charwan Hong Kong
. Tel 2897 3282 Fax 2897 5509




‘Lam Geotechnics Limited - - . 20f6-

" Test report ‘
‘j 4Ce_,rl':ificate no: TTRO914 -

1, 'Method

Thls ‘28~ day broaccumulatron test with Gafranum tum/dum was conducted followrng an rn-house developed method'

referencmg to ASTM guideline. Adult Gafrarium tumidum is exposed to the test sediment overlaid with seawater for a- o

. ' 28-day test period.. Upon completlon of the exposure, test organisms are- recovered in clean sand and seawater for 24
- hours Body burdens at test |n|t|at|on and termmatron are analyzed on trssues obtamed from the test orgamsms

2 '.Sar\np,ule'\storag' e and Qretreatm"en‘ R
_Composrte samples were prepared as per chent’s mstructron from the extruded vrbrocore sectlons and homogenrzed '
thoroughly Debris and mdrgenous orgamsms present rn the sedxment were removed and the sedlment samples were -

+ . stored at 4°C in dark untll analyzed

o 3 Test orqanism S

Species: S e Gafranum tumrdum

: SOurce' - . Collected from a cléan area on the eastern coast of the New Terrltones '
o - RO Mortalrty dunng shlppmg was 0% S
' ,ﬂj'Slze/age T Adult : g = : »
: };Accllmatron T Under test condltlons wrth feedmg prowded Mortalrty durmg accllmatron,' |
S _"'waso%-;_’ R S . : :
 Health oondmon:‘ L. Healthy -7 o

- 4. Summary of test partioqlars' -ﬂ j _' o

E ‘Tere'of“ test: - . k ';yﬁ ‘ .Renewal 2volumes per day

. Duration: . < . 24Aug-21Sept 2005 e ‘
. Confrol sediment: .- =~ - . mud and sand collected from a clean area on. the eastern coast of the New

. Territories and Hong Kong lsland respectlvely, : shrpped to the laboratory on
-the same day, sreved through 425 mrcrometer mesh sreve mlxed and

stored at 4°C in dark dark until use.

- Control seawater:-. = collected from a clean area on. the eastern coast of the Hong Kong lsland :
o Co ~ filtered through 0.45 mm fi lter paper ad;usted to 28 ppt aerated for two
S . .. ..  daysafter preparatron ' -
Test temperature: =~ 20:2°C -
Lighting: ~ - =~ - - 14hlight: 10h dark cycle
Aeration: - “provided (around 100 bubblesfmm)
~ Test vessel: Lo 20L plastlc tank -
" Volume of sediment: ~ 2.5L. '

‘ZVolome of overlying water:,_ . 750

V!

. .Apkproved si.g'_latory:‘ o Date , - 28-Oct—2005
R : : YI Zhang B S .

Remark(s): - - Thrs report may not be reproduced except in full wrthout pnor written approval from -

: .. Lam Geotechnics Ltd. : S

' Lam Geotechmcs Limited Unit 12, 141F Honour Industnal Centre 6-Sun er Street Chaiwan, Hong Kong. o

Tel: 2897 3282 Fax 2897 5509




o Lam Geotechmcs lelted

" Test regort

Certificate no.: - TTR0914. .

- ‘No. of repiiCates

.. No. of organtsms/repllcate_ ‘

.- Feeding: o
~ . * Monitoring:. .

*  ,Refefent:e toXieaht' test: R

5.
20
none

30f6

»96 hour water only test w:th CdClz

L 5, Summagz of test resu/t ,' .

‘:i“, Table 1 Surwval of test orgamsms on Day 28

R overlyirig temperature and DO daily: pH sahmty and ammoma weekly
* sedimert sulphide at test initiation and termlnatron ’

Lam Geotechnics Lid.

SR T o Number'of living organisms on Day 28 e
Sample ID- | Replicate | Replicate | Replicate | Replicate | Replicate | Mean [ - SD .
TR LR RER N 2% 3 4 s e
" HINegative Control with sediment - 20 20 20 200 - 19 -19.8 | 0.4
~ IComposite sampie No.1 19 19} - 20 - 18 | .20 . 19.2 0.8
-+ |Reference sediment - 20 . 20 - | 20 19 - 19 19.6 05 ¢
Table 2. Survival percentage of test organisms on Day 28 -
R : - Survival percentage of test organisms on.Day 28 (%) . ,
' Sample D Replicate | Replicate | Replicate | Replicate . | Replicate Mean . "8SD
S R T - - T S0 TR TR
Lol Negatlve Control with. sedlment - 1000 4100 0] . 100 100 |- 95 99.0 2.2
* - {|IComposite sample No.1 - - 95 -85 - 100 90 . - 100 96.0 .42
- |Reference sediment . - - 1000 ] <100 | - 100" 95 .85 - 98.0 - 2.7
: - Table 3, Total wet weight of ofganism tissue on Days 0 and 28, AR
) Total wet weight of orgamsm tlssue on Day 0 (g)
1 SampleID , Total wet welght of orgamsm txssue on Day 28 (g) S
RN Replicate -Replicate’ | Replicate | Replicate .Rephcate ~Mean - 8D .
2 5 N N R N T TR o
A iComposite sample No.1 20.78 18.81 - 20.52 -19.00 17.78 19.38 1.25
 |Reference sediment 24.42 22.54 20.01 | 2197 | 17.58. 21.30 2.61
: Approved mgnatory ‘ - - ’.Date:' : - 28- Oct 2005
: Yi Zhang - - -
) Remark(s) This report may not be reproduced except ln full, wnthout pnor wntten approval from

. ,Lam Geotechmcs Limited Unit 12, 14/F, Honour lndustnal Centre, 6 Sun Yxp Street Chalwan Hong Kong

Tel: 2897 3282 Fax 2897 5509




~ Lam Geotgchni:ésﬁ Limited

. ‘ " Test rep ort -

Cert_iﬁcéte no.:’

. 4of6

TTRO914. -

_ Tébie;4.jTotal,dry Wé'ightlc‘if organism tissue.qn Days 0 and 28

Total dry weight of organism tlssue on Day 0 (g)

S Temperature = . *

o 186°%C

21.0°C

. 17.0230°C,

e S 18.0-22.0.°C

. Total ammoma in. 0.002 mg/L - . 1990 mg/L - "Not defined -
loverlying water (weekly) R R
Acid volatile sulphide i in sedlmen’t- coo 124 uglg - 222 ug/g " Notdefined

" |l(initiation/termination). . - o , o S

Orgamsm survival.
- m the negatwa controi

\ 95-100%, averagely 99% .-

> 90% average

.2 80% in any

o 96—h_ om obtained,

“llirom the reference -
~Htoxicant test

82077 mgL

“individual replicate -

o Remarks on test condition

" None.

. 1. 60% of saturation level at 20 ppt
+2.'pH is not adjusted or controlled :
* 3. No empirical data available for comparsion -~

. Approved s:gnatory Date:

. ARSI ] 3.03
Samplé D Total dry weight oforgamsm tlssue on Day28 (g) .
S Replicate. Rephcate Replicate Replicate Rephcate - Mean - SD
‘ 1 2 3 | 4 po5
JNIComposite sample No. 1. 3.38 3.16 3.46 3.09 2.97. 321 0.20
IReference sediment - 3.68 3.27 3.43 348 . |- 2778 - 3.33. 0.34
* 6. Quality 'Contfbl Data
* Table 5. Qquality control data in the bioaccumulation test -
Ve Parameter . N . Minimum during =/ MaXImum during .. Acceptable Range ~
B R " the test period the test period . -
. |loverlying salinity 28 ppt 29 ppt.. - 26—30 pot
“. . |IDissolved oxygen - 6.3 mg/t . 7.0mgll Not defined -
~floverlying pH. S 79 82 .- "NA 2

':itlme weighed : average; :

. Yi Zhang

: '28idct-2005-‘ .

This report may not be reproduced except m full Wlthout pnor wntten approval from
.Lam Geotechnics Ltd.
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0 Lam Geotechmcs lelted . 5ofg .

Test regort

Certificate no... TTR0914

L 7 B/oaccumulation of Contam/nanfs .'

e Table 6 Concentratton of Cu in orgamsrn ’ussue at test |nmatron and termmatlon

: Concentratton of Cu at test initiation (mglkg dry werght)
. Sample D - o Concentra‘non of Cu at test termmatron (mg/kg dry welght)
S | Replicate | Replicate | Replicate | Replicate | Replicate | * Mean {° 8D -
Composxte sample No1 ~ | 440 350 . | -4.70 4.00 370 | 406. | 049
|IReferénce sediment - - 2.90 | - 3.10 400 -] . 460 | 350 - 3.62 0.69

Result of t-test (two tail, hypothesized mean difference = 0, assummg unequal vanance)
Insrgmf cantly differenit, tcrmcal 1. 86 't stat=0.700, p—O 4583

= ~ Table 7. Concentrat_lon of Zn‘» in organism tissue at‘test ini{tiation'ahd t’err'nin'atio’n

Concentratron of Zn at test initiation (mg/kg dry welght)
R R SR , - 9.00 ,
- Sampled .o B Concentration of Zn at test termination (mg/kg dry werght) ' -
EREEEN : Replicate | Replicate | Replicate | Replicate { Replicate ‘Mean... 1" 8SD.
~{[Composite sample No.1 . - 9.80 9.60° 950 - 9.70 -9.80 - 9.68 - 0.13
"Reference sediment .. 4 790 | 900 | 930 | 960 | 920 | - 9.00 0.65

Result of t-test (two tail, hypothesrzed mean drfference 0, assuming unequat vanance)
Insxgmflcantly different, t critical=1. 86, tstat-B 568, p-—O 4682

', . Table 8 Concentratlon of Ag in orgamsm tlssue at test mrt:atlon and termmatlon -

’ Concentratron of Ag at test initiation (mg/kg dry welght)

h ~’Sa'mple o ) . Concentratlon of Ag at test termmatxon (mg/kg dry weight) . .
S Replicate _Rephcate Replicate | Replicate | Replicate | - Me‘an.' 4 8D
L SURCILIS NRSR RS NS NN St S MR, SH SR T HEEE T P

Composite sample No.1 -1.30 1.60 1.50.- |- 1.30° 1.30 - 1.40 . -0.14
Reference sediment - © ) 1.50 110 ) .- 1.60 1.40 - 1.30 1.38 ¢ - '0.19
5 Result of t-fest (two tail, hypothesrzed mean difference = 0, assuming unequal varxance) o : ’ '

: |!nsrgmf cantly drfferent t critical=1.886, t stat=0.642, p-—O 4496

‘ Approved S!gnatory e T L Date o 28- Oct2005

Yi Zhang

Remark(s) ', ThIS report may not be reproduced, except in full without pnor wrrtten approval from
' "Lam Geotechnics Ltd.

Lam Geotechmcs Limited Unit 12, 14/F, Honour lndustnal Centre 6 Sun Ylp Street, Chanwan Hong Kong
i - Tel: 2897 3282 Fax 2897 5509 '




. Lam Géotechhics Limited = - - "60f6 o

" Certificate no.: TTR0914 ~

L Tab'i'_e_g;*Cpn’cenfrétiqn of Hg in org'anism ﬁssxje et test initieﬁoh and termination, :

Concentra’non of Hg at test initiation (mg/kg dry we;ght)
3 0.064 :

';Sjémp!e:lD." N Concentration of Hg at test termination (mg/kg drywelght)

)2 3 g 5

Replicate | Replicate | Replicate | Replicate | Replicate | . Mean - |

8D«

Composite sample No.1 - 1 007 | o007 | o007 | o008 | o007 | 007

0.01

Reference sediment - . . -0.06 0.06 | 0.07.. .0.08 - 007 |- 0.06

- |[Result of t-test (two tail, hypotheszzed mean difference = 0, assummg unequal vanance)
 Hlinsignifi cantly dtfferent t critical=1.86, t stat=1.361, p—O 2825 ;

0.03

L “":.Table 10 Bloaccumulatlon of contammants i

| Inereaee in ti‘slsyu'e‘ S
_Concentration in -
i . 28 dayg (mg/kg) : Sedlment (mglkg)

" SampleD: " - | concentration after |- iiissVde:‘is"'ed‘iment.rati‘o |

Cu

Composite sampleNo.4. | 086 | 160 001

Reference'sediment - L. .~ 042 e e B0 - 0,01

~[Compositesample Nod ~_ | 088 | 740 | 0001

.; Reference sediment -~ 7000 - 1. 110 . : 0

~|CompostesampleNoT_—_ | - 040 [ 68 | 0%

Reference sediment -~ | . = 008 T <005 16"

. Hg

Composite sample Ne'l' 1 0008 }- 066 | 0009

" |IReference sediment -~ . | - . 0.004 R 0.6 . 0.007

E 1 Ag concentratlon in sedlment was assumed as’ O 05 mg/kg to glve the lowest

‘estimate of tissue:sediment ratio.

s ‘:End of regort

- Data entry checked by

WWYau

Approved s:gnatory ° L ; :' - , R Date ‘ ~‘ 28- Oct 2005
ot i Zhang R -

) Remark(s) ; Thls report may not be: reproduced except in fu)l wnthout pnor wntten approval from )
' _Lam Geotechnics Ltd. :

Lam Geotechmcs Limited Unit 12, 14/F, Honour Industrial Centre, 6 Sun Yxp Street Cha[wan Hong Kong.'_

- Tel: 2897 3282 Fax 2897 5509 .






