




Mass Transit Railway Corporation South Island Line (East) Contract 903 - 
Ocean Park Station, Wong Chuk Hang Station, Viaducts and Aberdeen 
Channel Bridge  
 
Trial Mix testing Result of excavated marine sediment treatment to replace 
marine disposal 
 
1/. Background 
 
LCA, the Contractor of 903 of SIL(E), proposed to reuse the excavated marine sediment 
on site. According to the EP – 407/2010/B conditions 2.17 and 2.18, LCA proposed to 
carry out Cement Stabilization/ Solidification (CS/S) Treatment for On-site Re-use of 
excavated marine sediment, and the trial test result would be submitted to EPD for 
approval. 
 
2/. Before treatment 
 
Sample of excavated marine sediment had been collected and tested in March 2012 
before any treatment.  TCLP testing method had been conducted by a HOKLAS 
accredited laboratory, the concentration in TCLP leachate result had been shown, 
please refer to the section 4 Table 1 as below. 
 
3/. Trial Mix Treatment Requirement 
 
According to our proposal which approved by EPD and recorded in the EP clause 2.17, 
the Cement Stabilization/ Solidification (CS/S) Treatment is identified as the final 
remediation methods for the excavated marine sediment. The trail mix of CS/S 
Treatment sampling is required to collect and conducted with the TCLP testing. The 
sample testing result in accordance with requirements as set out in Table 1 which 
recorded in the VEP application document, shown as below: 
 



Table 1 – Summary of treatment target for metals 
 

Metal 

Concentration in 
TCLP leachate 

before treatment 
(mg/L) 

Test requirement 

Target 
concentration in 

TCLP leachate after 
treatment 

(mg/L) 
Antimony < 0.1 < 1.15 mg/L NA 
Arsenic < 0.1 < 5 mg/L NA 
Barium 0.2 < 21 mg/L NA 

Cadmium < 0.01 < 0.11 mg/L NA 
Chromium < 0.1 < 0.6 mg/L NA 

Cobalt < 0.1 
Reduction of 90% in 

mobility  
NA 

Copper 0.3 
Reduction of 90% in 

mobility 
Undetectable* 

Lead < 0.1 < 0.75 mg/L NA  

Manganese 4.5 
Reduction of 90% in 

mobility 
< 0.45 

Molybdenum < 0.1 
Reduction of 90% in 

mobility 
NA 

Nickel < 0.1 < 11 mg/L NA 

Tin < 0.1 
Reduction of 90% in 

mobility 
NA 

Zinc 0.8 < 4.3 mg/L NA 
Mercury < 0.002 < 0.025 mg/L NA 

 
* Since the limit of reporting (LOR) of Copper is 0.1 mg/L, the target concentration in 
TCLP leachate after treatment, where should be 0.03 mg/L, is undetectable. 
 
4/.Trial Mix Measure 
 
The trial mix had been carried out on 24 January 2013 under the ET and IEC 
supervision on site. 
 
Raw Material for mixing: 

Granular Material 

 

Portland Cement 

 

Marine Sediment 

 

 
 



Proportion of mixing material:  
 

Mix Proportions (lbs) 
Trial Mix Item 

Granular Material Portland Cement Marine Sediment 

Sediment Trial_01 1.5 1.5 7 

Sediment Trial_02 2 1 7 

Sediment Trial_03 1 2 7 

* Total weight of each sample is 10lbs 
 
Procedure: 

(1) Weighting the granular material, portland cement and marine sediment according 
to the above table listed proportion 

 
(2) Mixing the weighted raw material as a sample 

 
(3) Sampling is required to collect by cube mold and sampling bottle for each trial 

 
(4) Put the remain mixed material into the storage tank, and wait for the bulk mix 

implementation 
 
Once the sample of the trial mixture is confirmed satisfactory against all required 
standards with both TCLP and UCS test, the remaining marine sediment will be mixed 
with the proposed ratio of granular material and cement to form the CS/S product. Again, 
all of the above tests will be conducted by a HOKLAS accredited laboratory. 
 
5/. Trial Mix Testing Result 
 
Three samples result are shown in Appendix 1 (TCLP Test) and Appendix 2 (UCS Test). 
According to the test result, three samples are satisfied the Table 1 concentration target 
concentration in TCLP leachate and the compressive strength are also comply with the 
acceptance criterion in UCS Test leachate after treatment. 
 
From the engineer perspective, “Sediment Trial_01” would be adopted for the further 
bulk mix due to the strength concern as it is the most strongest amongst the three 
samples in UCS Test leachate. 
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CERTIFICATE OF ANALYSIS
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Amendment 1: : :

E-mail : Kimberly.wong@leightonasia.com E-mail : Godfrey.Chan@alsglobal.com

:Telephone ---- Telephone : +852 2610 1044
Facsimile : ---- Facsimile : +852 2610 2021
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Client : LEIGHTON CONTRACTORS (ASIA) LTD

2 of 5 Page Number :

Work Order HK1302370, Amendment 1

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is 

not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is: 

06-FEB-2013

Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

Specific comments for Work Order: HK1302370

Project name: MTR SIL(E) Contract 903 - Ocean Park Station, Wong Chuk Hang Station, Viaducts and Aberdeen Channel Bridge.

Sample(s) were picked up from client by ALS Technichem (HK) staff in a chilled condition.

TCLP leachate sample(s) were filtered prior to dissolved metal analysis.

The metal concentrations reported are those determined on the TCLP leachate.  Extraction Fluid #1 pH 4.88 - 4.98.



Client : LEIGHTON CONTRACTORS (ASIA) LTD

3 of 5 Page Number :

Work Order HK1302370, Amendment 1

Analytical Results

SEDIMENT TRIAL_03SEDIMENT TRIAL_02SEDIMENT TRIAL_01Client sample IDSub-Matrix: TCLP LEACHATE

24-JAN-2013 16:0024-JAN-2013 15:5524-JAN-2013 15:45Client sampling date / time

HK1302370-003HK1302370-002HK1302370-001UnitLORCAS NumberCompound

EG: Metals and Major Cations - Filtered

<0.1<0.1 <0.1mg/L0.17440-36-0EG020: Antimony

<0.1<0.1 <0.1mg/L0.17440-38-2EG020: Arsenic

0.20.3 0.2mg/L0.17440-39-3EG020: Barium

<0.01<0.01 <0.01mg/L0.017440-43-9EG020: Cadmium

<0.1<0.1 <0.1mg/L0.17440-47-3EG020: Chromium

<0.1<0.1 <0.1mg/L0.17440-48-4EG020: Cobalt

<0.1<0.1 <0.1mg/L0.17440-50-8EG020: Copper

<0.1<0.1 <0.1mg/L0.17439-92-1EG020: Lead

<0.1<0.1 <0.1mg/L0.17439-96-5EG020: Manganese

<0.1<0.1 <0.1mg/L0.17439-98-7EG020: Molybdenum

<0.1<0.1 <0.1mg/L0.17440-02-0EG020: Nickel

<0.1<0.1 <0.1mg/L0.17440-31-5EG020: Tin

<0.1<0.1 <0.1mg/L0.17440-66-6EG020: Zinc

<0.002<0.002 <0.002mg/L0.0027439-97-6EG036: Mercury

Sample Preparation Method

11 1-------E-TCLP: Extraction Fluid Number



Client : LEIGHTON CONTRACTORS (ASIA) LTD

4 of 5 Page Number :

Work Order HK1302370, Amendment 1

Laboratory Duplicate (DUP) Report

Matrix: WATER Laboratory Duplicate (DUP) Report

RPD (%)Laboratory sample ID Client sample ID
Method: Compound

CAS Number LOR Unit Duplicate ResultOriginal Result

EG: Metals and Major Cations - Filtered  (QC Lot: 2714867)

EG020: Cadmium 7440-43-9 0.01 mg/L <0.01 <0.01 0.0SEDIMENT TRIAL_03HK1302370-003

EG020: Antimony 7440-36-0 0.1 mg/L <0.1 <0.1 0.0

EG020: Arsenic 7440-38-2 0.1 mg/L <0.1 <0.1 0.0

EG020: Barium 7440-39-3 0.1 mg/L 0.2 0.2 0.0

EG020: Chromium 7440-47-3 0.1 mg/L <0.1 <0.1 0.0

EG020: Cobalt 7440-48-4 0.1 mg/L <0.1 <0.1 0.0

EG020: Copper 7440-50-8 0.1 mg/L <0.1 <0.1 0.0

EG020: Lead 7439-92-1 0.1 mg/L <0.1 <0.1 0.0

EG020: Manganese 7439-96-5 0.1 mg/L <0.1 <0.1 0.0

EG020: Molybdenum 7439-98-7 0.1 mg/L <0.1 <0.1 0.0

EG020: Nickel 7440-02-0 0.1 mg/L <0.1 <0.1 0.0

EG020: Tin 7440-31-5 0.1 mg/L <0.1 <0.1 0.0

EG020: Zinc 7440-66-6 0.1 mg/L <0.1 <0.1 0.0

EG: Metals and Major Cations - Filtered  (QC Lot: 2714868)

EG036: Mercury 7439-97-6 0.002 mg/L <0.002 <0.002 0.0SEDIMENT TRIAL_03HK1302370-003

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Matrix: WATER Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationMethod: Compound CAS Number LOR Unit Result Control LimitValueLow HighLCS DCS

EG: Metals and Major Cations - Filtered  (QC Lot: 2714867)

0.001 mg/L7440-36-0EG020: Antimony <0.1 ----91.9 ----1 mg/L 10678 ----

0.01 mg/L7440-38-2EG020: Arsenic <0.1 ----93.7 ----1 mg/L 10981 ----

0.001 mg/L7440-39-3EG020: Barium <0.1 ----93.7 ----1 mg/L 11383 ----

0.0002 mg/L7440-43-9EG020: Cadmium <0.01 ----94.2 ----1 mg/L 10981 ----

0.001 mg/L7440-47-3EG020: Chromium <0.1 ----92.6 ----1 mg/L 11080 ----

0.001 mg/L7440-48-4EG020: Cobalt <0.1 ----93.3 ----1 mg/L 11082 ----

0.001 mg/L7440-50-8EG020: Copper <0.1 ----89.1 ----1 mg/L 10783 ----

0.001 mg/L7439-92-1EG020: Lead <0.1 ----92.7 ----1 mg/L 10882 ----

0.001 mg/L7439-96-5EG020: Manganese <0.1 ----90.8 ----1 mg/L 11480 ----

0.001 mg/L7439-98-7EG020: Molybdenum <0.1 ----99.5 ----1 mg/L 11484 ----

0.001 mg/L7440-02-0EG020: Nickel <0.1 ----90.4 ----1 mg/L 10983 ----

0.01 mg/L7440-31-5EG020: Tin <0.1 ----97.9 ----1 mg/L 14832 ----

0.01 mg/L7440-66-6EG020: Zinc <0.1 ----88.3 ----1 mg/L 11177 ----

EG: Metals and Major Cations - Filtered  (QC Lot: 2714868)

0.00005 mg/L7439-97-6EG036: Mercury <0.002 ----104 ----0.002 mg/L 11585 ----



Client : LEIGHTON CONTRACTORS (ASIA) LTD

5 of 5 Page Number :

Work Order HK1302370, Amendment 1

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

Matrix: WATER Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationLaboratory 

sample ID

Client sample ID Method: Compound CAS 

Number

Control 

Limit

ValueHighLowMS MSD

EG: Metals and Major Cations - Filtered  (QC Lot: 2714867)

SEDIMENT TRIAL_01HK1302370-001 7440-36-0EG020: Antimony 1.396.395.11 mg/L 12575 ----

7440-38-2EG020: Arsenic 0.294.694.41 mg/L 12575 ----

7440-39-3EG020: Barium 1.01021011 mg/L 12575 ----

7440-43-9EG020: Cadmium 0.898.199.01 mg/L 12575 ----

7440-47-3EG020: Chromium 1.996.494.51 mg/L 12575 ----

7440-48-4EG020: Cobalt 1.096.595.61 mg/L 12575 ----

7440-50-8EG020: Copper 0.297.597.21 mg/L 12575 ----

7439-92-1EG020: Lead 1.890.992.51 mg/L 12575 ----

7439-96-5EG020: Manganese 0.991.891.01 mg/L 12575 ----

7439-98-7EG020: Molybdenum 2.31051071 mg/L 12575 ----

7440-02-0EG020: Nickel 0.593.192.71 mg/L 12575 ----

7440-31-5EG020: Tin 0.298.398.51 mg/L 12575 ----

7440-66-6EG020: Zinc 1.790.288.71 mg/L 12575 ----

EG: Metals and Major Cations - Filtered  (QC Lot: 2714868)

SEDIMENT TRIAL_01HK1302370-001 7439-97-6EG036: Mercury --------98.00.002 mg/L 12575 ----
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