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Abstract 
Dredging of the navigational channel of the Piaçaguera Canal is required to maintain access to its principal harbor, which is situated in the inner Santos estuary of Brazil and is an area of intense sedimentation.  Biological and chemical testing of sediment from the berthing area clearly indicates that a portion of these sediments will require confined disposal when dredged.  The available sites in the Santos region for placement of unsuitable material are limited; therefore, confined aquatic disposal in excavated pits in the channel is being examined.  Sizing of pits considering hydraulic placement is critical due to the small width of the channel, capping requirements, and constraints on side slopes restricting excavation depth.  Therefore, accurate prediction of storage requirements is critical.  Precise characterization of the physical, geotechnical, settling and consolidation properties is required for modeling sedimentation/ consolidation.  Standard compression settling, self-weight and standard oedometer consolidation tests were run.  Standard compression settling tests and self-weight consolidation tests often predict significantly different storage requirements due to difficulties in acquiring precise, accurate permeability data.  Therefore, a 5-m (incrementally loaded for 40 days) compression settling test was run to simulate the disposal process and verify the self-weight consolidation predictions.  
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1. Introduction 

The main harbor in Cubatão (State of São Paulo, Brazil) and its navigation channel are located in the inner area of the Santos estuary, an area of high sedimentation.  The estuary is situated down the slopes of a mountain chain where intense rainfall and high energy river systems erode large amounts of soils and sediments to deposit in areas of the estuary.  It was estimated that an area of 260 km2 drains into the Piaçaguera Canal and that its average sediment deposition rate is 35,000 m3/month or 400,000 m3/year.

The harbor and access channel need dredging, as disruption of navigation is eminent.  The channel is 5.4 km long and 100 m wide.  The estimated amount of sediment to be dredged is 3.5 million m3, 25% of which is in the harbor itself.  The target depth of the channel is 13 m.  The dredging depth is 2-3 m on average for the channel and a little higher for the harbor area. 
Biological and chemical testing of the sediments clearly indicates that sediments from the berthing area and upper reaches of the channel will require confined disposal when dredged.  The available sites in the Santos region for placement of unsuitable material are limited; therefore, confined aquatic disposal in excavated pits in the channel is being examined.  Sizing of pits considering hydraulic placement is critical due to the small width of the channel, capping requirements, and constraints on side slopes restricting excavation depth.  Therefore, accurate prediction of storage requirements is essential.  
 






Figure 1:  Piaçaguera Canal, Harbor         
             Figure 2:  Sites of Contaminated Sediments
                  and Navigation Channel 


                 (shown as darker areas)


1.1 Objective 

The project objective was to generate the best estimate of storage requirements for use in sizing the CAD cells for the proposed hydraulic dredgng project and to reduce the uncertainty of the prediction by using three methods of analysis.  



1.2 Scope of Work 
The scope of work consisted of physical/geotechnical characterization of the sediments, laboratory settling and consolidation testing, and prediction of dredged material storage requirements based on settling and consolidation analysis.  Self-weight and standard oedometer consolidation tests were run.  Standard compression settling tests were run on dredged material and capping materials.  A 5-m tall, incrementally loaded compression settling test was also run to more accurately simulate the actual filling of a CAD cell by hydraulic pumpout from a hopper dredge.
  



	

	

	

	

	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



2. Methodologies




2.1 Dredged Material Characterization

Physical/geotechnical characterization of the sediments consisted of measuring the following parameters in accordance with the USACE Soil Testing Guidelines (USACE 1970): grain-size distribution, liquid limit, moisture content, specific gravity, self-weight and standard oedometer consolidation and compression settling.  Compression settling tests were conducted in accordance with the Engineer Manual 1110-2-5027 entitled Confined Disposal of Dredged Material (USACE 1987). 
2.2 Capacity Requirements

The bottom layers of settled material will exhibit compression settling or thickening.  As settled solids accumulate, the concentration of settled solids in the bottom layers increases.  Successive layers of settled solids then rest on each other.  The point at which the bottom layer begins to provide some physical support, compression settling begins.  The change from flocculent or zone settling to compression settling occurs at a concentration of approximately 200 to 300 g/L for most dredged material slurries.
Storage requirements for the material to be hydraulically placed were predicted using the USACE ADDAMS (Schroeder and Palermo 2004) SETTLE module for compression settling and the ADDAMS PSDDF module for consolidation.  
SETTLE uses compression settling test data to determine the average concentration of settled solids within the confined disposal facility (CDF) at the end of disposal.  This design concentration is used to calculate the initial storage requirements for the fine-grained (smaller than No. 200 sieve) fraction of the dredged material.  Coarse-grained (larger than No. 200 sieve) material behaves independently, and its storage volume is determined based on its mass.  The storage volumes of the two fractions are summed to yield the minimum initial storage required.  The volume is an estimate of the short-term storage requirements for the single disposal project under consideration.
SETTLE implements CDF design procedures described in Engineer Manual 1110-2-5027 (USACE 1987) and subsequent guidance documents.  It performs CDF design calculations based on analysis of laboratory settling test data, information on the dredging project, anticipated dredged volumes, and dredged material characteristics. 

From the interface height of the settled solids and initial solids concentration data, SETTLE computes the average settled solids concentration at each time the interface height was measured.  The settled solids concentration versus time data are fitted (using the least squares technique) to a power curve of the form:
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where  C   =  average concentration of settled solids, g/L; T   =  time since disposal, days; and a,b  =  regression coefficients.
The one-dimensional Primary consolidation, Secondary compression, and Desiccation of Dredged Fill (PSDDF) model utilizes finite strain consolidation theory to estimate changes in dredged material surface elevation with time.  The model solution is well suited for the prediction of consolidation in thick deposits of very soft, fine-grained soils, such as dredged material, because it provides for the effects of (a) self-weight consolidation, (b) permeability varying with void ratio, (c) a non-linear void ratio-effective stress relationship, and (d) large strains.  The model allows determination of the optimal filling schedule and quantification of the effects of operational techniques on the service life of confined dredged material placement areas.  In addition, the time rate of settlement for dredged material placed underwater for disposal or land creation purposes is also of interest.  Settlement of submerged dredged material is subjected to the effects of (a) self-weight consolidation, (b) surcharge induced consolidation usually by placement of a cohesionless soil cover, and (c) secondary compression.  The program can also simulate underwater placement of cohesive or cohesionless soils.  The major input required by PSDDF is the void ratio-effective stress and void ratio-permeability relationships obtained from laboratory consolidation tests on the dredged fill and compressible foundation materials.


	

	

	

	

	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




















3. Results
1.1 
3.1 Compression Settling
Compression settling tests were run in a 2-m tall, 20-cm diameter column on slurries of dredged material at 120 g/L and capping material at 119 g/L.  The capping material consists of fine-grained sediments from the less contaminated, lower reaches of the navigational channel and has very similar physical/ geotechnical properties to the dredged material.  The results of the compression settling tests are shown in Figure 3.  Assuming a disposal period of 60 days (mean residence of 30 days), the dredged material would be expected to achieve a concentration of 314 g/L while capping material would reach 318 g/L.
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Figure 3:  Standard Compression Settling Results
3.2 Primary Consolidation

Both self-weight and standard oedometer consolidation tests were run on the dredged material.  The test data were reduced assuming large strain, singly drained consolidation theory to estimate the permeability of the material.  Results of the tests were integrated together to develop smooth relationships of void ratio versus effective stress and void ratio versus permeability for the expected range of void ratios.  The consolidation properties are given in Figures 4 and 5.
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Figure 4:  Void Ratio – Effective Stress Relationships
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Figure 5:  Void Ratio – Permeability Relationships
The PSDDF consolidation model was run to model the hydraulic filling of a CAD cell over a 60-day period to an average depth of storage of 4 meters, assuming an impermeable bottom.  The model predicted an average settled solids concentration of 394 g/L.
3.3 Tall Column Compression Settling
Due to the large thickness of the proposed deposit relative to the standard lift used in the compression settling test and the difficulty in acquiring accurate permeability data in the consolidation test, a tall column compression settling test was run to better simulate the proposed disposal.  The column was incrementally loaded with a 0.3-m lift of sediment slurry for each of 38 days.  The resulting concentrations of settled solids are shown in Figure 6.  Assuming a disposal period of 60 days, the dredged material would be expected to achieve a concentration of 353 g/L.
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Figure 6:  Tall Column Compression Settling Results

























	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
























4. Conclusions and Recommendations

The results for the tall column compression settling test provide the best basis for sizing the CAD cells.  The results are somewhat higher than the standard compression settling results as would be expected due to the greater effective stresses in the test resulting from using an effective thickness that was about 5 times greater.  Decreasing the permeability data in the consolidation modeling by 50 percent would have yielded similar results, which is within the range of errors in estimating permeability.
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Read 1st

		This spreadsheet contains the forms needed to record data from settling column tests.





Col Data

				SETTLING COLUMN DATA SHEET

		Project ID:										Date:

												Initial

		Analyst:										Conc:

		Salinity:				ppt						Specifc Gravity:

		Date		Time		Elapsed    Time		Surface		Solids		Coarse		Ports Sampled/            Type of Analysis

								Water		Interface		Material

								Height		Height		Height





Slurry Calc Brazil

				Sediment Information and Slurry Calculations

		Project ID:		BRAZIL Total Composite												Date:		12-Dec-03

		Analyst:		Borrowman

		Salinity:		29		ppt										Specifc Gravity:		2.65

		Data entry required in cells that are colored yellow.

								Salinity of Pore Water

		Pore Water		Tare		Tare +		Tare +		Water		Salt		Salinity

		Sample (~25 mL)		(Dish Wt) g		Wet Wt, g		Dry Wt, g		Wt, g		Wt, g		(ppt)

		1								0		0		0.00

		2								0		0		0.00

		3								0		0		0.00

												AVG		0.00

												Note: Enter Salinity AVG or Salinity value measured with S-C-T meter above in cell B8.

				Particulates Concentration and Moisture Content of Sediment

														Dry		Sediment		Moisture

		Sediment		Tare		Tare +		Tare +		Water		Salt		Particulate		Conc		Content

		Sample		(Dish Wt) g		Wet Wt, g		Dry Wt, g		Wt, g		Wt, g		Wt, g		(g/L)		(% by wt)

		1		1.3		30.02		12.6233		17.3967		0.5196		10.8037		503.1

		2		1.3		27.69		11.681		16.009		0.4781		9.9029		501.5

		3		1.3		30.84		12.9392		17.9008		0.5346		11.1046		502.7

														AVG		502.4		161.30

		Grain Size		% Fines		% Coarse

		Distribution		79		21

		Target Slurry

		Particulates Conc		142		g/L

		1 kg of Sediment contains the following:

		Particulates		375.78		g

		Pore water		606.12		g

		Salt		18.10		g

		Amounts needed to dilute 1 kg of sediment to column target concentration:

		Sediment		0.748		L        or		1.000		kg

		Tap Water		1.898		L        or		1.898		kg

		Salt						0.0567		kg

		Total Slurry		2.646		L        or		2.955		kg

		Column Slurry Mixture for				90		liters

		Sediment		25.436		L        or		34.009		kg

		Tap Water		64.56		L        or		64.564		kg

		Salt						1.928		kg

		Total Slurry		90.000		L        or		100.501		kg

		Column Slurry Mixture for						kg of sediment

		Sediment		0.000		L        or		0.000		kg

		Tap Water		0.000		L        or		0.000		kg

		Salt						0.000		kg

		Total Slurry		0.000		L        or		0.000		kg





Brazil Total Solids

								TOTAL SOLIDS REPORT SHEET

		Project ID:		Calcachu														Sample Date:

		Analyst:		Borrowman

														Drying Time

		Salinity:		25		ppt								Date:

														Time In

		Specific Gravity:				2.65								Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		BZ Comp Slurry 1		BZ Comp Slurry 2		BZ Comp Slurry 3		BZ Comp Slurry 4

		Tare No.		BZ1		BZ2		BZ3

		Wet Sample + Tare Wt, g		30.02		27.69		30.84

		Dried Sample + Tare Wt, g		12.6233		11.681		12.9392

		Tare Wt, g		1.3		1.3		1.3

		Water Wt, g		17.3967		16.009		17.9008

		Dried Sample Wt, g		11.3233		10.381		11.6392		0		0		0		0		0		0		0

		Salt Wt, g		0.446		0.410		0.459

		Particulates      Wt, g		10.877		9.971		11.180

		Particulates Conc. (g/L)		505.9		504.3		505.4





Brazil Slurry Total Solids

								TOTAL SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite														Sample Date:

		Analyst:		Borrowman

														Drying Time

		Salinity:		25.6		ppt								Date:

														Time In

		Specific Gravity:				2.65								Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		BZ Comp Slurry 1		BZ Comp Slurry 2		BZ Comp Slurry 3		BZ Comp Slurry 4

		Tare No.		BCS1		BCS2		BCS3

		Wet Sample + Tare Wt, g		36.2542		32.6371		23.0723

		Dried Sample + Tare Wt, g		6.009		5.4831		4.0819

		Tare Wt, g		1.0025		0.9994		1.0025

		Water Wt, g		30.2452		27.154		18.9904

		Dried Sample Wt, g		5.0065		4.4837		3.0794		0		0		0		0		0		0		0

		Salt Wt, g		0.795		0.713		0.499

		Particulates      Wt, g		4.212		3.770		2.580

		Particulates Conc. (g/L)		132.3		131.9		129.3





Tot Solids Initial

								TOTAL SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite														Sample Date:		12/16/03

		Analyst:		Pranger

														Drying Time

		Salinity:		25.6		ppt								Date:

														Time In

		Specific Gravity:				2.65								Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		Port 1' Initial		Port 2' Initial		Port 3' Initial		Port 4' Initial		Port 5' Initial		Port 6' Initial		Port 7' Initial		Average TSS

		Tare No.		1		2		3		4		5		6		7

		Wet Sample + Tare Wt, g		26.2501		30.5229		28.8742		23.7271		23.5409		24.7141		28.1788

		Dried Sample + Tare Wt, g		4.9897		5.0332		4.8722		4.3674		4.3071		4.4028		4.8017

		Tare Wt, g		1.29		1.2918		1.2919		1.299		1.2931		1.2932		1.287		120.4

		Water Wt, g		21.2604		25.4897		24.002		19.3597		19.2338		20.3113		23.3771

		Dried Sample Wt, g		3.6997		3.7414		3.5803		3.0684		3.014		3.1096		3.5147		0		0		0

		Salt Wt, g		0.559		0.670		0.631		0.509		0.505		0.534		0.614

		Particulates      Wt, g		3.141		3.072		2.950		2.560		2.509		2.576		2.901

		Particulates Conc. (g/L)		139.9		115.3		117.4		125.9		124.3		121.0		118.5





Sus Solids

								SUSPENDED SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite														Sample Date:		12/16/03

		Analyst:		Pranger												Date:

																Time In

																Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		12, P7.3		12, P7.3 #2		24, P7.3		12, P6.8		27, P6.3		51, P7.3		51, P6.8		51, P6.3		51, P5.8		51, P5.3

		Tare No.		28		21		22		34		27		12		32		37		38		40

		Dry Particulates + Filter Paper Wt, g		1.0768		1.0849		1.0758		1.0839		1.0831		1.0901		1.0912		1.0889		1.0878		1.0888

		Filter                 Paper Wt, g		1.0742		1.0818		1.074		1.0796		1.0812		1.0889		1.0903		1.0879		1.086		1.0842

		Dry Particulates Wt, g		0.0026		0.0031		0.0018		0.0043		0.0019		0.0012		0.0009		0.001		0.0018		0.0046

		Volume (mL)		100.000		100.000		100.000		150.000		150.000		100.000		100.000		100.000		200.000		200.000

		Particulates TSS Conc. (mg/L)		26.000		31.000		18.000		28.667		12.667		12.000		9.000		10.000		9.000		23.000

		Turbidity       (NTU)		37.9		37.9		25.8		21.9		20.8		14.1		13.8		14.8		17.6		26.5





Sus Solids (2)

								SUSPENDED SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite														Sample Date:		12/16/03

		Analyst:		Pranger												Date:

																Time In

																Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		75, P7.3		75, P6.8		75, P6.3		75, P5.8		75, P5.3		75, P4.8

		Tare No.		64		59		55		54		50		58

		Dry Particulates + Filter Paper Wt, g		0.0857		0.0848		0.0846		0.0896		0.0855		0.0898

		Filter                 Paper Wt, g		0.0824		0.0827		0.0828		0.083		0.0828		0.0824

		Dry Particulates Wt, g		0.0033		0.0021		0.0018		0.0066		0.0027		0.0074

		Volume (mL)		172.000		150.000		150.000		200.000		150.000		200.000

		Particulates TSS Conc. (mg/L)		19.186		14.000		12.000		33.000		18.000		37.000

		Turbidity       (NTU)		13.3		19.9		17.9		16.4		18.3		21.4





Sus Solids (3)

								SUSPENDED SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite														Sample Date:		12/16/03

		Analyst:		Pranger												Date:

																Time In

																Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		174.5 hrs, 4.83'		174.5 hrs, 5.83'		174.5 hrs, 6.83'		174.5 hrs, 6.33'		174.5 hrs, 5.33'		174.5 hrs, 4.33'

		Tare No.		60		56		53		52		51		57 (possible Salt PPT)

		Dry Particulates + Filter Paper Wt, g		0.0856		0.0848		0.0846		0.0856		0.0852		0.0909

		Filter                 Paper Wt, g		0.0823		0.0826		0.0829		0.0832		0.0829		0.0832

		Dry Particulates Wt, g		0.0033		0.0022		0.0017		0.0024		0.0023		0.0077

		Volume (mL)		200.000		200.000		200.000		200.000		200.000		200.000

		Particulates TSS Conc. (mg/L)		16.500		11.000		8.500		12.000		11.500		38.500

		Turbidity       (NTU)		21.4		16.4		13.9		15.5		14.1		19.6





Sus Solids (4)

								SUSPENDED SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite														Sample Date:		12/16/03

		Analyst:		Pranger												Date:

																Time In

																Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		360, P6.8		360, P6.3		360, P5.8		360, P5.3		360, P4.8		360, P4.3		360, P3.8		360, P3.5

		Tare No.		24		42		65		62		72		75		76		77

		Dry Particulates + Filter Paper Wt, g		1.0912		1.0986		1.082		1.086		1.087		1.0954		1.0957		1.1101

		Filter                 Paper Wt, g		1.088		1.096		1.0764		1.0791		1.0795		1.0923		1.0913		1.0955

		Dry Particulates Wt, g		0.0032		0.0026		0.0056		0.0069		0.0075		0.0031		0.0044		0.0146

		Volume (mL)		200.000		200.000		200.000		200.000		200.000		200.000		200.000		200.000

		Particulates TSS Conc. (mg/L)		16.000		13.000		28.000		34.500		37.500		15.500		22.000		73.000

		Turbidity       (NTU)		20.3		17.1		16.0		15.8		16.8		42.0		48.2		37.6





Zone Settling 120

				SETTLING COLUMN DATA SHEET

		Project ID:		BRAZIL Total Composite										Date:		12/16/03

														Initial

		Analyst:		Pranger										Conc:

		Salinity:		25.6		ppt								Specifc Gravity:		2.65

		Date		Time		Elapsed    Time (hr)		Elapsed    Time (Days)		Surface		Solids		Coarse		Ports Sampled/            Type of Analysis

										Water		Interface		Material

										Height (ft)		Height (ft)		Height (ft)

		12/16/03		11:00		0.00		0.00		7.77		7.77		120.420365976

		12/16/03		11:30		0.50		0.02				7.77

		12/16/03		12:00		1.00		0.04				7.77

		12/16/03		12:30		1.50		0.06				7.75

		12/16/03		13:00		2.00		0.08				7.7

		12/16/03		13:30		2.50		0.10				7.67

		12/16/03		14:00		3.00		0.13				7.64

		12/16/03		14:30		3.50		0.15				7.61

		12/16/03		15:00		4.00		0.17				7.58

		12/16/03		15:30		4.50		0.19				7.55

		12/16/03		16:00		5.00		0.21				7.5

		12/16/03		16:30		5.50		0.23				7.47

		12/16/03		17:00		6.00		0.25				7.44

		12/16/03		17:30		6.50		0.27				7.4

		12/16/03		18:00		7.00		0.29				7.37

		12/16/03		19:00		8.00		0.33				7.3

		12/16/03		23:00		12.00		0.50				7.03

		12/17/03		11:00		24.00		1.00				6.38

		12/17/03		11:30		24.50		1.02				6.35

		12/17/03		12:00		25.00		1.04				6.32

		12/17/03		13:15		26.25		1.09				6.26

		12/17/03		14:00		27.00		1.13				6.23

		12/17/03		15:00		28.00		1.17				6.18

		12/17/03		16:00		29.00		1.21				6.13

		12/17/03		18:00		31.00		1.29				6.02		155.426

		12/18/03		11:00		48.00		2.00				5.05		185.280

		12/18/03		12:00		49.00		2.04				4.98		187.885

		12/18/03		14:00		51.00		2.13				4.82		194.122

		12/18/03		17:45		54.75		2.28				4.69		199.502

		12/19/03		9:15		70.25		2.93				4.42		211.689

		12/19/03		11:00		72.00		3.00				4.4		212.651

		12/19/03		14:00		75.00		3.13				4.37		214.111

		12/19/03		17:00		78.00		3.25				4.35		215.096

		12/19/03		18:00		79.00		3.29				4.34		215.591

		12/20/03		11:00		96.00		4.00				4.19		223.309

		12/20/03		17:00		102.00		4.25				4.15		225.462

		12/21/03		20:30		129.50		5.40				3.95		236.878

		12/22/03		10:00		143.00		5.96				3.9		239.914

		12/23/03		17:30		174.50		7.27		7.17		3.78		247.531		6.83',... 4.33'

		12/24/03		10:00		191.00		7.96				3.725		251.186

		12/25/03		14:00		219.00		9.13				3.65		256.347

		12/25/03		19:00		224.00		9.33				3.646		256.628

		12/26/03		15:00		244.00		10.17				3.592		260.486

		12/27/03		12:00		265.00		11.04				3.547		263.791

		12/29/03		0:30		301.50		12.56				3.463		270.190

		12/29/03		19:00		320.00		13.33				3.431		272.709

		12/30/03		17:00		342.00		14.25				3.39		276.008

		12/31/03		11:00		360.00		15		6.92		3.36		278.472		6.83 - 3.5
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Zone Settling 75

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Series 1

Brazil 120 g/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Zone Settling Cap

		

		SAMPLE

		Tare No.

		Dry Particulates + Filter Paper Wt, g

		Filter                 Paper Wt, g

		Dry Particulates Wt, g

		Volume (mL)

		Particulates TSS Conc. (mg/L)

		Turbidity       (NTU)

		SAMPLE		Tare No.		Dry Particulates + Filter Paper Wt, g		Filter                 Paper Wt, g		Dry Particulates Wt, g		Volume (mL)		Particulates TSS Conc. (mg/L)		Turbidity       (NTU)
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				SETTLING COLUMN DATA SHEET

		Project ID:		BRAZIL Total Composite (75 g/l)										Date:		1/13/04

														Initial

		Analyst:		Pranger										Conc:

		Salinity:		29		ppt								Specifc Gravity:		2.65

		Date		Time		Elapsed    Time (hr)		Elapsed    Time (Days)		Surface		Solids		Coarse		Ports Sampled/            Type of Analysis

										Water		Interface		Material

										Height (ft)		Height (ft)		Height (ft)

		1/13/04		11:00		0.00		0.00		6.43		6.43		72.4116164317

		1/13/04		11:30		0.50		0.02				6.375

		1/13/04		12:00		1.00		0.04				6.325

		1/13/04		12:30		1.50		0.06				6.28

		1/13/04		13:00		2.00		0.08				6.24

		1/13/04		13:30		2.50		0.10				6.2

		1/13/04		14:00		3.00		0.13				6.16

		1/13/04		14:30		3.50		0.15				6.115

		1/13/04		15:00		4.00		0.17				6.06

		1/13/04		15:30		4.50		0.19				6.02

		1/13/04		16:30		5.50		0.23				5.92

		1/13/04		17:30		6.50		0.27				5.82

		1/13/04		22:30		11.50		0.48				5.38

		1/13/04		23:00		12.00		0.50				5.335

		1/13/04		23:30		12.50		0.52				5.295

		1/14/04		2:00		15.00		0.63				5.08

		1/14/04		11:00		24.00		1.00				4.315

		1/14/04		12:00		25.00		1.04				4.235		109.943

		1/14/04		14:00		27.00		1.13				4.065		114.540

		1/14/04		15:00		28.00		1.17				3.97		117.281

		1/14/04		16:00		29.00		1.21				3.87		120.312

		1/14/04		17:00		30.00		1.25				3.79		122.851

		1/14/04		23:00		36.00		1.50				3.2		145.502

		1/15/04		1:00		38.00		1.58				3.013		154.533

		1/15/04		9:00		46.00		1.92				2.801		166.229

		1/15/04		15:00		52.00		2.17				2.722		171.053

		1/15/04		22:00		59.00		2.46				2.651		175.634

		1/16/04		10:15		71.25		2.97				2.562		181.736

		1/16/04		23:15		84.25		3.51				2.479		187.820

		1/17/04		14:00		99.00		4.13				2.407		193.439

		1/17/04		22:00		107.00		4.46				2.37		196.459

		1/18/04		14:30		123.50		5.15				2.303		202.174

		1/19/04		1:00		134.00		5.58				2.265		205.566

		1/19/04		11:00		144.00		6.00				2.25		206.936

		1/19/04		16:00		149.00		6.21				2.23		208.792

		1/19/04		21:30		154.50		6.44				2.215		210.206

		1/20/04		11:00		168.00		7.00				2.18		213.581
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				SETTLING COLUMN DATA SHEET

		Project ID:		BRAZIL Total Composite (90 g/l)										Date:		1/14/04

														Initial

		Analyst:		Pranger										Conc:

		Salinity:		32		ppt								Specifc Gravity:		2.56

		Date		Time		Elapsed    Time (hr)		Elapsed    Time (Days)		Surface		Solids		Coarse		Ports Sampled/            Type of Analysis

										Water		Interface		Material

										Height (ft)		Height (ft)		Height (ft)

		1/14/04		11:00		0.00		0.00		8.07		8.07		119.0807750093

		1/14/04		11:30		0.50		0.02				8.065

		1/14/04		12:00		1.00		0.04				8.025

		1/14/04		12:30		1.50		0.06				7.98

		1/14/04		13:00		2.00		0.08				7.9

		1/14/04		14:00		3.00		0.13				7.85

		1/14/04		15:00		4.00		0.17				7.755

		1/14/04		16:00		5.00		0.21				7.67

		1/14/04		17:00		6.00		0.25				7.58

		1/14/04		23:00		12.00		0.50				7.09

		1/15/04		1:00		14.00		0.58				6.948

		1/15/04		9:00		22.00		0.92				6.383

		1/15/04		15:00		28.00		1.17				5.945		161.645

		1/15/04		22:00		35.00		1.46				5.4		177.960

		1/16/04		10:15		47.25		1.97				4.744		202.568

		1/16/04		23:15		60.25		2.51				4.519		212.654

		1/17/04		14:00		75.00		3.13				4.357		220.560

		1/17/04		22:00		83.00		3.46				4.289		224.057

		1/18/04		14:30		99.50		4.15				4.178		230.010

		1/19/04		1:00		110.00		4.58				4.113		233.645

		1/19/04		11:00		120.00		5.00				4		240.245

		1/19/04		16:00		125.00		5.21				3.97		242.061

		1/19/04		21:30		130.50		5.44				3.955		242.979

		1/20/04		11:00		144.00		6.00				3.915		245.462

		1/20/04		16:00		149.00		6.21				3.9		246.406

		1/21/04		16:00		173.00		7.21				3.82		251.566

		1/22/04		11:00		192.00		8.00				3.76		255.580

		1/22/04		16:00		197.00		8.21				3.74		256.947

		1/23/04		9:00		214.00		8.92				3.69		260.429

		1/23/04		11:00		216.00		9.00				3.685		260.782

		1/23/04		16:00		221.00		9.21				3.67		261.848

		1/24/04		19:00		248.00		10.33				3.6		266.939

		1/25/04		14:40		267.67		11.15				3.552		270.547

		1/26/04		11:00		288.00		12.00				3.51		273.784

		1/26/04		16:00		293.00		12.21				3.5		274.566

		1/27/04		11:00		312.00		13.00				3.46		277.740

		1/28/04		11:00		336.00		14.00				3.42		280.989

		1/29/04		11:00		360.00		15.00				3.38		284.314

		1/30/04		11:00		384.00		16.00				3.34		287.719
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Series 1

Time (hrs)

Interface Height (ft)

Brazil Cap
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Capping Material Data

Capping Material Fit

Dredged Material Data

Dredged Material Fit

Time  (days)

Solids Concentration  (g/L)

199.5023973632

211.6891953922

212.6514190076

214.111268566

215.0956881916

215.5913003764

223.3093660223

225.4617454539

236.8775300338

239.9144214445

247.530752284

251.1855687607

256.346916064

256.6281523954

260.4861480049

263.7908778217

270.1895014824

272.7094851745

276.0077414848

278.4720963195
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		22.239607035		5.8522803927

		13.6407318471		2.9102852451

		8.0688044411		1.0050834937

		4.5763545842		0.4130114959

		2.4705162401		0.3139202578

		1.2575363247		0.2160573905

		1.0898263021		0.4824102961

		0.9416992507		0.0198575858

		0.8112064246		0.0022671338

		0.6965580177		0.0004653009

		0.5961131718		0.000334199

		0.5083704178		0.0002108577

		0.4319585412		0.0000962384

		0.36562786		0.0000400075

		0.308241907		0.0000165495

		0.2587695059		0.0000065056

		0.2162772301		0.0000022381
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		0.001325218

		0.0009034908

		0.0006026271

		0.0003922005

		0.0002482702

		0.0001522773

		0.0000900755

		0.0000510878

		0.0000275794

		0.0000140384

		0.0000066547

		0.0000028888

		0.0000011216

		0.0000003763

		0.0000001034

		0.0000000213

		0.0000000028

		0.0000000002



Trendline

Test Data

log Permeability  (fpd)
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Read 1st

		Results of laboratory soil testing are required as input data to calculate effective stress and permeability.

		The following data are obtained from the results of a self-weight, fixed ring consolidation test.

		The spreadsheet computes the 50% consolidation thickness (in.).  From the laboratory results, obtain the following.

		The following data are obtained from an oedometer consolidation test.

		The spreadsheet computes the 50% change (in.).  From the laboratory results, obtain the following.





Test Data

		

		Data entry required in cells that are colored yellow.

		Self Weight Test Data Reduction

		<<Table 1>>

		Input		<<<Test Properties

		Specific Gravity		2.75

		Height of Single Ring (in):		0.26

		Number of Rings Sampled:		7

		Intial Sediment Ht (in):		6.475

		Final Sediment Ht (in):		1.668

		<<Table 2>>

		Ring Number		Void Ratio		Thickness, in.		Solids Height, ft		Wet Bulk Density		Summation		Effective Stress		Transformation		ln(Transformation)				Permeability, fpd

		1 (Top)		15.66		0.108		0.0005402161		68.9546218487		0.7078991597		0.0294957983		0.9082492362		0.0962364489		3.20E+01		5.8522803927		0.0000147479		0.0000294958

		2		12.68		0.26		0.0015838207		70.3824561404		2.0754385965		0.1454682048		0.6323488566		0.4583140489		1.94E+01		2.9102852451		0.0000727341		0.0001159724

		3		10.3		0.26		0.0019174041		72.0637168142		2.5125663717		0.3366350785		0.411998889		0.8867346263		8.11E+00		1.0050834937		0.0001683175

		4		8.99		0.26		0.0021688355		73.3309309309		2.842042042		0.5597437624		0.2907138228		1.2354159225		3.77E+00		0.4130114959		0.0002798719

		5		8.25		0.26		0.0023423423		74.2054054054		3.0694054054		0.8060540727		0.222201648		1.5041699851		3.09E+00		0.3139202578		0.000403027

		6		7.47		0.26		0.002558048		75.2925619835		3.3520661157		1.0736153861		0.1499861124		1.8972125732		2.32E+00		0.2160573905		0.0005368077

		7		6.26		0.26		0.0029843893		77.441322314		3.9107438017		1.6431361862		0.0379594482		3.2712368417		6.06E+00		0.4824102961		0.0008215681

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		For a regression equation in Graph I of the form:

		Enter the values of the coefficients from Graph 1 including their signs in Table 3.

		<<Table 3>>

		Coefficients of Graph I:		Input

				-9.07E+00

				4.36E+01

				-8.09E+01

				7.34E+01

				-3.61E+01

				1.67E+01

		Ultimate Void Ratio:		5.85

		Linearization Constant:		1.956		<< Enter slope of Graph 2 from regression equation below.

		<<Table 4>>

		Test Readings:

		Sediment at 50% Consonsolidation: (in)		2.4035

		Lower Reading (in):		0.359		Note: this isnt an accurate method to calculate t50

		Time of Lower Reading (min):		202

		Higher Reading (in):		4.807

		Time of Higher Reading (min):		204

		l =		0.0140950561

		N =		3.0106363233

				0.1247391827

				0.1409161733

		g =		0.0001758635

		Oedometer Test Data Reduction

		<<Table 5>>

		INPUT		Loading 1		Loading 2		Loading 3		Loading 4		Loading 5		Loading 6		Loading 7		Loading 8		Loading 9		Loading 10		Loading 11		Loading 12

		Height

		Initial Height (in):		1.013		1.01		0.891		0.869		0.828		0.785		0.738		0.695		0.65		0.613		0.57

		Initial Change (in):		0		0.0026		0.1216		0.1444		0.1853		0.2278		0.2746		0.318		0.363		0.3998		0.4433

		Final Change (in):		0.0026		0.1216		0.1444		0.1853		0.2278		0.2746		0.318		0.363		0.3998		0.4433		0.4752

		Stress

		Initial (tsf):		0		0.005		0.01		0.02		0.04		0.08		0.16		0.32		0.64		1.3		2.5

		Final (tsf):		0.005		0.01		0.02		0.04		0.08		0.16		0.32		0.64		1.3		2.5		5

		Void Ratios

		Initial:		3.93		3.917		3.337		3.226		3.027		2.821		2.593		2.382		2.163		1.984		1.772

		Final :		3.917		3.337		3.226		3.027		2.821		2.593		2.382		2.163		1.984		1.772		1.617

		Calculations for t50

		Reading at 50% Change (in)		0.0013		0.0621		0.133		0.16485		0.20655		0.2512		0.2963		0.3405		0.3814		0.42155		0.45925		0

		Lower Reading (in):		0.001		0.0575		0.1326		0.1644		0.2048		0.2483		0.2933		0.3363		0.3804		0.4178		0.4589

		Time of Lower Reading (min):		14.1		64.9		104.91		64.9		34.91		24.9		19.9		13.91		13.9		7.9		7.9

		Upper Reading (in):		0.0013		0.0688		0.1335		0.167		0.2084		0.2546		0.2988		0.3421		0.3826		0.4232		0.4597

		Time of Upper Reading (min):		19		84.91		124.9		84.9		49.9		44.9		34.91		24.9		17.91		13.91		8.9

		t50 (min)		19.000		73.046		113.794		68.362		42.197		34.106		28.087		21.868		15.723		12.074		8.338		0.000

		e-bar		3.9235		3.627		3.2815		3.1265		2.924		2.707		2.4875		2.2725		2.0735		1.878		1.6945		0

				-3.11E-02		-1.55E-02		-7.77E-03		-3.89E-03		-1.94E-03		-9.72E-04		-4.86E-04		-2.43E-04		-1.20E-04		-6.22E-05		-3.11E-05		0.00E+00

		H-bar (ft)		0.0421541667		0.0394958333		0.0315833333		0.0293395833		0.02589375		0.0222416667		0.0184041667		0.0147708333		0.0111916667		0.0079770833		0.0046145833		0

		Permeability		1.99E-02		0.0022671338		0.0004653009		0.000334199		0.0002108577		0.0000962384		0.0000400075		0.0000165495		0.0000065056		0.0000022381		0.0000005423		0

				\/		<<< Press down arrow button in the Void Ratio column

		<<Table 6>>		\/		and scroll down to filter (Non Blanks) after each change in data.

		Results		\/

		Sample				Effective Stress		Permeability

		Ring 1		15.660		0.0294957983		5.85228		<<<Self-Weight Results Starts Here

		Ring 2		12.680		0.1454682048		2.91029

		Ring 3		10.300		0.3366350785		1.00508

		Ring 4		8.990		0.5597437624		0.41301

		Ring 5		8.250		0.8060540727		0.31392

		Ring 6		7.470		1.0736153861		0.21606

		Ring 7		6.260		1.6431361862		0.48241

		Load 1		3.917		10.000		0.01986		<<<Oedometer Results Starts Here

		Load 2		3.337		20.000		0.00227

		Load 3		3.226		40.000		0.00047

		Load 4		3.027		80.000		0.00033

		Load 5		2.821		160.000		0.00021

		Load 6		2.593		320.000		0.00010

		Load 7		2.382		640.000		0.00004

		Load 8		2.163		1280.000		0.00002

		Load 9		1.984		2600.000		0.00001

		Load 10		1.772		5000.000		2.238E-06

		Load 11		1.617		10000.000		5.423E-07

		Enter the coefficients from Graph 3 including their signs in Table 7.

				Fit Graph with exponential curve.

		<<Table 7>>

		Coefficients of Graph 3		<< Graph in form:  y = a ln(x) + b

		a =		-3.11E-01

		b=		4.41E+00

		Synthesis

		Enter the coefficients from Graph 4 including their signs in Table 8.

		<<Table 8>>

				<<< In the form a*x^b

		a=		4.9026E+04

		b=		-5.2999E+00

		Enter the coefficients from Graph 5 including their signs in Table 9.

		<<Table 9>>

		e-K Curve		<<< In the form a*x^b

		a=		1.0340E-07

		b=		7.0850E+00
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				Trendline								Regression								Input (P)		<<Calibration for Effective Stress Regression

																				Liquid Limit (%)		100

		Void Ratio		Effective Stress		Permeability				Void Ratio		Effective Stress		Permeability						Specific Gravity		2.75

		e		psf		fpd				e		psf		fpd								2.75

		16.651		0		4.66E+01				16.651		0.00E+00		3.46E+01						Calibration Multiplier		1

		15		0.0286589581		2.22E+01				15		5.35E-03		1.55E+01

		14		0.0413106934		1.36E+01				14		9.13E-03		9.17E+00

		13		0.0611840312		8.07E+00				13		1.61E-02		5.22E+00

		12		0.0935133844		4.58E+00				12		2.96E-02		2.85E+00

		11		0.1483028062		2.47E+00				11		5.68E-02		1.49E+00

		10		0.245768637		1.26E+00				10		1.15E-01		7.30E-01

		9.8		0.2735441191		1.09E+00				9.8		1.33E-01		6.29E-01

		9.6		0.3051315765		9.42E-01				9.6		1.55E-01		5.40E-01

		9.4		0.341150608		8.11E-01				9.4		1.80E-01		4.62E-01

		9.2		0.3823379038		6.97E-01				9.2		2.10E-01		3.95E-01

		9		0.4295726126		5.96E-01				9		2.46E-01		3.36E-01

		8.8		0.4839079385		5.08E-01				8.8		2.89E-01		2.85E-01

		8.6		0.5466106878		4.32E-01				8.6		3.41E-01		2.41E-01

		8.4		0.6192110141		3.66E-01				8.4		4.02E-01		2.03E-01

		8.2		0.7035653208		3.08E-01				8.2		4.77E-01		1.70E-01

		8		0.8019362379		2.59E-01				8		5.67E-01		1.42E-01

		7.8		0.9170948953		2.16E-01				7.8		6.77E-01		1.18E-01

		7.6		1.0524524978		1.80E-01				7.6		8.11E-01		9.82E-02

		7.4		1.2122306751		1.49E-01				7.4		9.74E-01		8.11E-02

		7.2		1.4016835064		1.23E-01				7.2		1.18E+00		6.66E-02

		7		1.6273889343		1.00E-01				7		1.42E+00		5.45E-02

		6.8		1.8976340935		8.18E-02				6.8		1.73E+00		4.43E-02

		6.6		2.2229288223		6.62E-02				6.6		2.12E+00		3.59E-02

		6.4		2.6166956761		5.32E-02				6.4		2.60E+00		2.89E-02

		6.2		3.0962052714		4.25E-02				6.2		3.21E+00		2.31E-02

		6		3.6838560294		3.37E-02				6		3.98E+00		1.84E-02

		5.8		4.4089425291		2.65E-02				5.8		4.96E+00		1.45E-02

		5.6		5.3101249032		2.07E-02				5.6		6.21E+00		1.14E-02

		5.4		6.4389162036		1.60E-02				5.4		7.83E+00		8.85E-03

		5.2		7.8646670214		1.22E-02				5.2		9.94E+00		6.83E-03

		5		9.6817827866		9.26E-03				5		1.27E+01		5.23E-03

		4.8		12.0203199304		6.94E-03				4.8		1.63E+01		3.97E-03

		4.6		15.0617775365		5.13E-03				4.6		2.11E+01		2.98E-03

		4.4		19.0630163682		3.74E-03				4.4		2.76E+01		2.22E-03

		4.2		24.393130921		2.69E-03				4.2		3.63E+01		1.63E-03						Input (k)		<<Calibration for Permeability Regression

		4		31.5913883889		1.91E-03				4		4.82E+01		1.19E-03						Calibration Multiplier		1

		3.8		41.4601985122		1.33E-03				3.8		6.45E+01		8.52E-04

		3.6		55.2177666472		9.03E-04				3.6		8.73E+01		6.03E-04

		3.4		74.7551897952		6.03E-04				3.4		1.19E+02		4.20E-04

		3.2		103.0818230828		3.92E-04				3.2		1.65E+02		2.88E-04

		3		145.1214212446		2.48E-04				3		2.31E+02		1.94E-04

		2.8		209.1864792769		1.52E-04				2.8		3.28E+02		1.28E-04

		2.6		309.8198319021		9.01E-05				2.6		4.72E+02		8.23E-05

		2.4		473.5271677873		5.11E-05				2.4		6.90E+02		5.18E-05

		2.2		750.9663804757		2.76E-05				2.2		1.03E+03		3.17E-05

		2		1244.5076967031		1.40E-05				2		1.55E+03		1.88E-05

		1.8		2175.2426560462		6.65E-06				1.8		2.40E+03		1.07E-05

		1.6		4060.7940568336		2.89E-06				1.6		3.79E+03		5.89E-06

		1.4		8240.6692704238		1.12E-06				1.4		6.14E+03		3.08E-06

		1.2		18654.0774230964		3.76E-07				1.2		1.02E+04		1.52E-06

		1		49025.9999999995		1.03E-07				1		1.76E+04		7.06E-07

		0.8		159970.476645289		2.13E-08				0.8		3.12E+04		3.02E-07

		0.6		734856.684428297		2.77E-09				0.6		5.77E+04		1.17E-07

		0.4		6301859.44915293		1.57E-10				0.4		1.12E+05		4.00E-08
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		110		16.7		0.000		46.604217

		111		15.0		0.029		22.239607

		112		14.0		0.041		13.640732

		113		13.0		0.061		8.0688044

		114		12.0		0.094		4.5763546

		115		11.0		0.148		2.4705162

		116		10.0		0.246		1.2575363

		117		9.8		0.274		1.0898263

		118		9.6		0.305		0.9416993

		119		9.4		0.341		0.8112064

		120		9.2		0.382		0.6965580

		121		9.0		0.430		0.5961132

		122		8.8		0.484		0.5083704

		123		8.6		0.547		0.4319585

		124		8.4		0.619		0.3656279

		125		8.2		0.704		0.3082419

		126		8.0		0.802		0.2587695

		127		7.8		0.917		0.2162772

		128		7.6		1.052		0.1799222

		129		7.4		1.212		0.1489455

		130		7.2		1.402		0.1226652

		131		7.0		1.627		0.1004709

		132		6.8		1.898		0.0818175

		133		6.6		2.223		0.0662200

		134		6.4		2.617		0.0532483

		135		6.2		3.096		0.0425222

		136		6.0		3.684		0.0337072

		137		5.8		4.409		0.0265099

		138		5.6		5.310		0.0206744

		139		5.4		6.439		0.0159783

		140		5.2		7.865		0.0122294

		141		5.0		9.682		0.0092624

		142		4.8		12.020		0.0069361

		143		4.6		15.062		0.0051305

		144		4.4		19.063		0.0037444

		145		4.2		24.393		0.0026930

		146		4.0		31.591		0.0019060

		147		3.8		41.460		0.0013252

		148		3.6		55.218		0.0009035

		149		3.4		74.755		0.0006026

		150		3.2		103.082		0.0003922

		151		3.0		145.121		0.0002483

		152		2.8		209.186		0.0001523

		153		2.6		309.820		0.0000901

		154		2.4		473.527		0.0000511

		155		2.2		750.966		0.0000276

		156		2.0		1244.508		0.0000140

		157		1.8		2175.243		0.0000067

		158		1.6		4060.794		0.0000029

		159		1.4		8240.669		0.0000011

		160		1.2		18654.077		0.0000004

		161		1.0		49026.000		0.0000001
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Read 1st

		Results of laboratory soil testing are required as input data to calculate effective stress and permeability.

		The following data are obtained from the results of a self-weight, fixed ring consolidation test.

		The spreadsheet computes the 50% consolidation thickness (in.).  From the laboratory results, obtain the following.

		The following data are obtained from an oedometer consolidation test.

		The spreadsheet computes the 50% change (in.).  From the laboratory results, obtain the following.





Test Data

		

		Data entry required in cells that are colored yellow.

		Self Weight Test Data Reduction

		<<Table 1>>

		Input		<<<Test Properties

		Specific Gravity		2.75

		Height of Single Ring (in):		0.26

		Number of Rings Sampled:		7

		Intial Sediment Ht (in):		6.475

		Final Sediment Ht (in):		1.668

		<<Table 2>>

		Ring Number		Void Ratio		Thickness, in.		Solids Height, ft		Wet Bulk Density		Summation		Effective Stress		Transformation		ln(Transformation)				Permeability, fpd

		1 (Top)		15.66		0.108		0.0005402161		68.9546218487		0.7078991597		0.0294957983		0.9082492362		0.0962364489		3.20E+01		5.8522803927		0.0000147479		0.0000294958

		2		12.68		0.26		0.0015838207		70.3824561404		2.0754385965		0.1454682048		0.6323488566		0.4583140489		1.94E+01		2.9102852451		0.0000727341		0.0001159724

		3		10.3		0.26		0.0019174041		72.0637168142		2.5125663717		0.3366350785		0.411998889		0.8867346263		8.11E+00		1.0050834937		0.0001683175

		4		8.99		0.26		0.0021688355		73.3309309309		2.842042042		0.5597437624		0.2907138228		1.2354159225		3.77E+00		0.4130114959		0.0002798719

		5		8.25		0.26		0.0023423423		74.2054054054		3.0694054054		0.8060540727		0.222201648		1.5041699851		3.09E+00		0.3139202578		0.000403027

		6		7.47		0.26		0.002558048		75.2925619835		3.3520661157		1.0736153861		0.1499861124		1.8972125732		2.32E+00		0.2160573905		0.0005368077

		7		6.26		0.26		0.0029843893		77.441322314		3.9107438017		1.6431361862		0.0379594482		3.2712368417		6.06E+00		0.4824102961		0.0008215681

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		0				0		0		0		0		0		0		0		0.00E+00		0

		For a regression equation in Graph I of the form:

		Enter the values of the coefficients from Graph 1 including their signs in Table 3.

		<<Table 3>>

		Coefficients of Graph I:		Input

				-9.07E+00

				4.36E+01

				-8.09E+01

				7.34E+01

				-3.61E+01

				1.67E+01

		Ultimate Void Ratio:		5.85

		Linearization Constant:		1.956		<< Enter slope of Graph 2 from regression equation below.

		<<Table 4>>

		Test Readings:

		Sediment at 50% Consonsolidation: (in)		2.4035

		Lower Reading (in):		0.359		Note: this isnt an accurate method to calculate t50

		Time of Lower Reading (min):		202

		Higher Reading (in):		4.807

		Time of Higher Reading (min):		204

		l =		0.0140950561

		N =		3.0106363233

				0.1247391827

				0.1409161733

		g =		0.0001758635

		Oedometer Test Data Reduction

		<<Table 5>>

		INPUT		Loading 1		Loading 2		Loading 3		Loading 4		Loading 5		Loading 6		Loading 7		Loading 8		Loading 9		Loading 10		Loading 11		Loading 12

		Height

		Initial Height (in):		1.013		1.01		0.891		0.869		0.828		0.785		0.738		0.695		0.65		0.613		0.57

		Initial Change (in):		0		0.0026		0.1216		0.1444		0.1853		0.2278		0.2746		0.318		0.363		0.3998		0.4433

		Final Change (in):		0.0026		0.1216		0.1444		0.1853		0.2278		0.2746		0.318		0.363		0.3998		0.4433		0.4752

		Stress

		Initial (tsf):		0		0.005		0.01		0.02		0.04		0.08		0.16		0.32		0.64		1.3		2.5

		Final (tsf):		0.005		0.01		0.02		0.04		0.08		0.16		0.32		0.64		1.3		2.5		5

		Void Ratios

		Initial:		3.93		3.917		3.337		3.226		3.027		2.821		2.593		2.382		2.163		1.984		1.772

		Final :		3.917		3.337		3.226		3.027		2.821		2.593		2.382		2.163		1.984		1.772		1.617

		Calculations for t50

		Reading at 50% Change (in)		0.0013		0.0621		0.133		0.16485		0.20655		0.2512		0.2963		0.3405		0.3814		0.42155		0.45925		0

		Lower Reading (in):		0.001		0.0575		0.1326		0.1644		0.2048		0.2483		0.2933		0.3363		0.3804		0.4178		0.4589

		Time of Lower Reading (min):		14.1		64.9		104.91		64.9		34.91		24.9		19.9		13.91		13.9		7.9		7.9

		Upper Reading (in):		0.0013		0.0688		0.1335		0.167		0.2084		0.2546		0.2988		0.3421		0.3826		0.4232		0.4597

		Time of Upper Reading (min):		19		84.91		124.9		84.9		49.9		44.9		34.91		24.9		17.91		13.91		8.9

		t50 (min)		19.000		73.046		113.794		68.362		42.197		34.106		28.087		21.868		15.723		12.074		8.338		0.000

		e-bar		3.9235		3.627		3.2815		3.1265		2.924		2.707		2.4875		2.2725		2.0735		1.878		1.6945		0

				-3.11E-02		-1.55E-02		-7.77E-03		-3.89E-03		-1.94E-03		-9.72E-04		-4.86E-04		-2.43E-04		-1.20E-04		-6.22E-05		-3.11E-05		0.00E+00

		H-bar (ft)		0.0421541667		0.0394958333		0.0315833333		0.0293395833		0.02589375		0.0222416667		0.0184041667		0.0147708333		0.0111916667		0.0079770833		0.0046145833		0

		Permeability		1.99E-02		0.0022671338		0.0004653009		0.000334199		0.0002108577		0.0000962384		0.0000400075		0.0000165495		0.0000065056		0.0000022381		0.0000005423		0

				\/		<<< Press down arrow button in the Void Ratio column

		<<Table 6>>		\/		and scroll down to filter (Non Blanks) after each change in data.

		Results		\/

		Sample				Effective Stress		Permeability

		Ring 1		15.660		0.0294957983		5.85228		<<<Self-Weight Results Starts Here

		Ring 2		12.680		0.1454682048		2.91029

		Ring 3		10.300		0.3366350785		1.00508

		Ring 4		8.990		0.5597437624		0.41301

		Ring 5		8.250		0.8060540727		0.31392

		Ring 6		7.470		1.0736153861		0.21606

		Ring 7		6.260		1.6431361862		0.48241

		Load 1		3.917		10.000		0.01986		<<<Oedometer Results Starts Here

		Load 2		3.337		20.000		0.00227

		Load 3		3.226		40.000		0.00047

		Load 4		3.027		80.000		0.00033

		Load 5		2.821		160.000		0.00021

		Load 6		2.593		320.000		0.00010

		Load 7		2.382		640.000		0.00004

		Load 8		2.163		1280.000		0.00002

		Load 9		1.984		2600.000		0.00001

		Load 10		1.772		5000.000		2.238E-06

		Load 11		1.617		10000.000		5.423E-07

		Enter the coefficients from Graph 3 including their signs in Table 7.

				Fit Graph with exponential curve.

		<<Table 7>>

		Coefficients of Graph 3		<< Graph in form:  y = a ln(x) + b

		a =		-3.11E-01

		b=		4.41E+00

		Synthesis

		Enter the coefficients from Graph 4 including their signs in Table 8.

		<<Table 8>>

				<<< In the form a*x^b

		a=		4.9026E+04

		b=		-5.2999E+00

		Enter the coefficients from Graph 5 including their signs in Table 9.

		<<Table 9>>

		e-K Curve		<<< In the form a*x^b

		a=		1.0340E-07

		b=		7.0850E+00
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				Trendline								Regression								Input (P)		<<Calibration for Effective Stress Regression

																				Liquid Limit (%)		100

		Void Ratio		Effective Stress		Permeability				Void Ratio		Effective Stress		Permeability						Specific Gravity		2.75

		e		psf		fpd				e		psf		fpd								2.75

		16.651		0		4.66E+01				16.651		0.00E+00		3.46E+01						Calibration Multiplier		1

		15		0.0286589581		2.22E+01				15		5.35E-03		1.55E+01

		14		0.0413106934		1.36E+01				14		9.13E-03		9.17E+00

		13		0.0611840312		8.07E+00				13		1.61E-02		5.22E+00

		12		0.0935133844		4.58E+00				12		2.96E-02		2.85E+00

		11		0.1483028062		2.47E+00				11		5.68E-02		1.49E+00

		10		0.245768637		1.26E+00				10		1.15E-01		7.30E-01

		9.8		0.2735441191		1.09E+00				9.8		1.33E-01		6.29E-01

		9.6		0.3051315765		9.42E-01				9.6		1.55E-01		5.40E-01

		9.4		0.341150608		8.11E-01				9.4		1.80E-01		4.62E-01

		9.2		0.3823379038		6.97E-01				9.2		2.10E-01		3.95E-01

		9		0.4295726126		5.96E-01				9		2.46E-01		3.36E-01

		8.8		0.4839079385		5.08E-01				8.8		2.89E-01		2.85E-01

		8.6		0.5466106878		4.32E-01				8.6		3.41E-01		2.41E-01

		8.4		0.6192110141		3.66E-01				8.4		4.02E-01		2.03E-01

		8.2		0.7035653208		3.08E-01				8.2		4.77E-01		1.70E-01

		8		0.8019362379		2.59E-01				8		5.67E-01		1.42E-01

		7.8		0.9170948953		2.16E-01				7.8		6.77E-01		1.18E-01

		7.6		1.0524524978		1.80E-01				7.6		8.11E-01		9.82E-02

		7.4		1.2122306751		1.49E-01				7.4		9.74E-01		8.11E-02

		7.2		1.4016835064		1.23E-01				7.2		1.18E+00		6.66E-02

		7		1.6273889343		1.00E-01				7		1.42E+00		5.45E-02

		6.8		1.8976340935		8.18E-02				6.8		1.73E+00		4.43E-02

		6.6		2.2229288223		6.62E-02				6.6		2.12E+00		3.59E-02

		6.4		2.6166956761		5.32E-02				6.4		2.60E+00		2.89E-02

		6.2		3.0962052714		4.25E-02				6.2		3.21E+00		2.31E-02

		6		3.6838560294		3.37E-02				6		3.98E+00		1.84E-02

		5.8		4.4089425291		2.65E-02				5.8		4.96E+00		1.45E-02

		5.6		5.3101249032		2.07E-02				5.6		6.21E+00		1.14E-02

		5.4		6.4389162036		1.60E-02				5.4		7.83E+00		8.85E-03

		5.2		7.8646670214		1.22E-02				5.2		9.94E+00		6.83E-03

		5		9.6817827866		9.26E-03				5		1.27E+01		5.23E-03

		4.8		12.0203199304		6.94E-03				4.8		1.63E+01		3.97E-03

		4.6		15.0617775365		5.13E-03				4.6		2.11E+01		2.98E-03

		4.4		19.0630163682		3.74E-03				4.4		2.76E+01		2.22E-03

		4.2		24.393130921		2.69E-03				4.2		3.63E+01		1.63E-03						Input (k)		<<Calibration for Permeability Regression

		4		31.5913883889		1.91E-03				4		4.82E+01		1.19E-03						Calibration Multiplier		1

		3.8		41.4601985122		1.33E-03				3.8		6.45E+01		8.52E-04

		3.6		55.2177666472		9.03E-04				3.6		8.73E+01		6.03E-04

		3.4		74.7551897952		6.03E-04				3.4		1.19E+02		4.20E-04

		3.2		103.0818230828		3.92E-04				3.2		1.65E+02		2.88E-04

		3		145.1214212446		2.48E-04				3		2.31E+02		1.94E-04

		2.8		209.1864792769		1.52E-04				2.8		3.28E+02		1.28E-04

		2.6		309.8198319021		9.01E-05				2.6		4.72E+02		8.23E-05

		2.4		473.5271677873		5.11E-05				2.4		6.90E+02		5.18E-05

		2.2		750.9663804757		2.76E-05				2.2		1.03E+03		3.17E-05

		2		1244.5076967031		1.40E-05				2		1.55E+03		1.88E-05

		1.8		2175.2426560462		6.65E-06				1.8		2.40E+03		1.07E-05

		1.6		4060.7940568336		2.89E-06				1.6		3.79E+03		5.89E-06

		1.4		8240.6692704238		1.12E-06				1.4		6.14E+03		3.08E-06

		1.2		18654.0774230964		3.76E-07				1.2		1.02E+04		1.52E-06

		1		49025.9999999995		1.03E-07				1		1.76E+04		7.06E-07

		0.8		159970.476645289		2.13E-08				0.8		3.12E+04		3.02E-07

		0.6		734856.684428297		2.77E-09				0.6		5.77E+04		1.17E-07

		0.4		6301859.44915293		1.57E-10				0.4		1.12E+05		4.00E-08
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Trendline

Test Data

log Effective Stress (psf)
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Trendline

Test Data

log Permeability  (fpd)

Void Ratio

15.66

12.68

10.3
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		110		16.7		0.000		46.604217

		111		15.0		0.029		22.239607

		112		14.0		0.041		13.640732

		113		13.0		0.061		8.0688044

		114		12.0		0.094		4.5763546

		115		11.0		0.148		2.4705162

		116		10.0		0.246		1.2575363

		117		9.8		0.274		1.0898263

		118		9.6		0.305		0.9416993

		119		9.4		0.341		0.8112064

		120		9.2		0.382		0.6965580

		121		9.0		0.430		0.5961132

		122		8.8		0.484		0.5083704

		123		8.6		0.547		0.4319585

		124		8.4		0.619		0.3656279

		125		8.2		0.704		0.3082419

		126		8.0		0.802		0.2587695

		127		7.8		0.917		0.2162772

		128		7.6		1.052		0.1799222

		129		7.4		1.212		0.1489455

		130		7.2		1.402		0.1226652

		131		7.0		1.627		0.1004709

		132		6.8		1.898		0.0818175

		133		6.6		2.223		0.0662200

		134		6.4		2.617		0.0532483

		135		6.2		3.096		0.0425222

		136		6.0		3.684		0.0337072

		137		5.8		4.409		0.0265099

		138		5.6		5.310		0.0206744

		139		5.4		6.439		0.0159783

		140		5.2		7.865		0.0122294

		141		5.0		9.682		0.0092624

		142		4.8		12.020		0.0069361

		143		4.6		15.062		0.0051305

		144		4.4		19.063		0.0037444

		145		4.2		24.393		0.0026930

		146		4.0		31.591		0.0019060

		147		3.8		41.460		0.0013252

		148		3.6		55.218		0.0009035

		149		3.4		74.755		0.0006026

		150		3.2		103.082		0.0003922

		151		3.0		145.121		0.0002483

		152		2.8		209.186		0.0001523

		153		2.6		309.820		0.0000901

		154		2.4		473.527		0.0000511

		155		2.2		750.966		0.0000276

		156		2.0		1244.508		0.0000140

		157		1.8		2175.243		0.0000067

		158		1.6		4060.794		0.0000029

		159		1.4		8240.669		0.0000011

		160		1.2		18654.077		0.0000004

		161		1.0		49026.000		0.0000001
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Read 1st

		This spreadsheet contains the forms needed to record data from settling column tests.





Col Data

				SETTLING COLUMN DATA SHEET

		Project ID:										Date:

												Initial

		Analyst:										Conc:

		Salinity:				ppt						Specifc Gravity:

		Date		Time		Elapsed    Time		Surface		Solids		Coarse		Ports Sampled/            Type of Analysis

								Water		Interface		Material

								Height		Height		Height





BZ TC 

				Sediment Information and Slurry Calculations

		Project ID:		BRAZIL Total Composite (Tall Column)												Date:		10-Feb-04

		Analyst:		Pranger

		Salinity:		27.5		ppt										Specifc Gravity:		2.65

		Data entry required in cells that are colored yellow.

								Salinity of Pore Water

		Pore Water		Tare		Tare +		Tare +		Water		Salt		Salinity

		Sample (~25 mL)		(Dish Wt) g		Wet Wt, g		Dry Wt, g		Wt, g		Wt, g		(ppt)

		1		9.08		217.47		14.83		202.64		5.75		27.59

		2		9.05		224.22		14.95		209.27		5.9		27.42

		3		9.15		233.86		15.35		218.51		6.2		27.59

												AVG		27.53

												Note: Enter Salinity AVG or Salinity value measured with S-C-T meter above in cell B8.

				Particulates Concentration and Moisture Content of Sediment

														Dry		Sediment		Moisture

		Sediment		Tare		Tare +		Tare +		Water		Salt		Particulate		Conc		Content

		Sample		(Dish Wt) g		Wet Wt, g		Dry Wt, g		Wt, g		Wt, g		Wt, g		(g/L)		(% by wt)

		1		1.24		31.96		8.47		23.49		0.6642		6.5658		252.8

		2		1.25		35.88		9.46		26.42		0.7471		7.4629		255.3

		3		1.25		38.91		10.2		28.71		0.8119		8.1381		256.1

														AVG		254.7		354.84

		Grain Size		% Fines		% Coarse

		Distribution		90		10

		Target Slurry

		Particulates Conc		120		g/L

		1 kg of Sediment contains the following:

		Particulates		215.11		g

		Pore water		763.31		g

		Salt		21.58		g

		Amounts needed to dilute 1 kg of sediment to column target concentration:

		Sediment		0.844		L        or		1.000		kg

		Tap Water		0.948		L        or		0.948		kg

		Salt						0.0268		kg

		Total Slurry		1.793		L        or		1.975		kg

		Column Slurry Mixture for				300		liters

		Sediment		141.329		L        or		167.356		kg

		Tap Water		158.67		L        or		158.671		kg

		Salt						4.487		kg

		Total Slurry		300.000		L        or		330.514		kg

		Column Slurry Mixture for				90		kg of sediment

		Sediment		76.003		L        or		90.000		kg

		Tap Water		85.330		L        or		85.330		kg

		Salt						2.413		kg

		Total Slurry		161.333		L        or		177.742		kg





BZ Cap TC  (2)

				Sediment Information and Slurry Calculations

		Project ID:		BRAZIL Capping Composite (Tall Column)												Date:		20-Feb-04

		Analyst:		Pranger

		Salinity:		21		ppt										Specifc Gravity:		2.65

		Data entry required in cells that are colored yellow.

								Salinity of Pore Water

		Pore Water		Tare		Tare +		Tare +		Water		Salt		Salinity

		Sample (~25 mL)		(Dish Wt) g		Wet Wt, g		Dry Wt, g		Wt, g		Wt, g		(ppt)

		1		3.65		134.46				0		0		0.00

		2								0		0		0.00

		3								0		0		0.00

												AVG		0.00

												Note: Enter Salinity AVG or Salinity value measured with S-C-T meter above in cell B8.

				Particulates Concentration and Moisture Content of Sediment

														Dry		Sediment		Moisture

		Sediment		Tare		Tare +		Tare +		Water		Salt		Particulate		Conc		Content

		Sample		(Dish Wt) g		Wet Wt, g		Dry Wt, g		Wt, g		Wt, g		Wt, g		(g/L)		(% by wt)

		1		1.71		52.3		12		40.3		0.8645		9.4255		214.9

		2		1.69		49.67		12		37.67		0.8080		9.5020		230.3

		3		1.71		44.66		12		32.66		0.7006		9.5894		264.3

														AVG		236.5		385.06

		Grain Size		% Fines		% Coarse

		Distribution		90		10

		Target Slurry

		Particulates Conc		120		g/L

		1 kg of Sediment contains the following:

		Particulates		202.71		g

		Pore water		780.55		g

		Salt		16.74		g

		Amounts needed to dilute 1 kg of sediment to column target concentration:

		Sediment		0.857		L        or		1.000		kg

		Tap Water		0.832		L        or		0.832		kg

		Salt						0.0179		kg

		Total Slurry		1.689		L        or		1.850		kg

		Column Slurry Mixture for				160		liters

		Sediment		81.177		L        or		94.717		kg

		Tap Water		78.82		L        or		78.823		kg

		Salt						1.691		kg

		Total Slurry		160.000		L        or		175.231		kg

		Column Slurry Mixture for				67		kg of sediment

		Sediment		57.422		L        or		67.000		kg

		Tap Water		55.757		L        or		55.757		kg

		Salt						1.196		kg

		Total Slurry		113.179		L        or		123.953		kg





BZ Cap TC  (3)

				Sediment Information and Slurry Calculations

		Project ID:		BRAZIL Capping Composite (Tall Column)												Date:		8-Mar-04

				using capping slurry

		Analyst:		Pranger

		Salinity:		15		ppt										Specifc Gravity:		2.65

		Data entry required in cells that are colored yellow.

								Salinity of Pore Water

		Pore Water		Tare		Tare +		Tare +		Water		Salt		Salinity

		Sample (~25 mL)		(Dish Wt) g		Wet Wt, g		Dry Wt, g		Wt, g		Wt, g		(ppt)

		1								0		0		0.00

		2								0		0		0.00

		3								0		0		0.00

												AVG		0.00

												Note: Enter Salinity AVG or Salinity value measured with S-C-T meter above in cell B8.

				Particulates Concentration and Moisture Content of Sediment

														Dry		Sediment		Moisture

		Sediment		Tare		Tare +		Tare +		Water		Salt		Particulate		Conc		Content

		Sample		(Dish Wt) g		Wet Wt, g		Dry Wt, g		Wt, g		Wt, g		Wt, g		(g/L)		(% by wt)

		1		2.27		57.89		17.82		40.07		0.6102		14.9398		326.9

		2		2.27		44.79		14.12		30.67		0.4671		11.3829		325.5

		3		0.99		43.63		12.8		30.83		0.4695		11.3405		323.0

														AVG		325.1		269.83

		Grain Size		% Fines		% Coarse

		Distribution		90		10

		Target Slurry

		Particulates Conc		120		g/L

		1 kg of Sediment contains the following:

		Particulates		267.42		g

		Pore water		721.59		g

		Salt		10.99		g

		Amounts needed to dilute 1 kg of sediment to column target concentration:

		Sediment		0.823		L        or		1.000		kg

		Tap Water		1.406		L        or		1.406		kg

		Salt						0.0214		kg

		Total Slurry		2.229		L        or		2.427		kg

		Column Slurry Mixture for				50		liters

		Sediment		18.454		L        or		22.436		kg

		Tap Water		31.55		L        or		31.546		kg

		Salt						0.480		kg

		Total Slurry		50.000		L        or		54.463		kg

		Column Slurry Mixture for				39.4		kg of sediment

		Sediment		32.407		L        or		39.400		kg

		Tap Water		55.398		L        or		55.398		kg

		Salt						0.844		kg

		Total Slurry		87.805		L        or		95.642		kg





BZ TC TS

								TOTAL SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite (Tall Column)														Sample Date:		11-Feb-04

		Analyst:		Pranger

														Drying Time

		Salinity:		27.5		ppt								Date:

														Time In

		Specific Gravity:				2.65								Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		1		2		3		1		2		3		1		2		3

		Tare No.		TC1		TC2		TC3		NOC		602		7-S		1		2		3

		Wet Sample + Tare Wt, g		25.81		28.69		27.02		127.02		142.99		140.29		33.79		27.98		28.98

		Dried Sample + Tare Wt, g		4.09		4.49		4.3		77.54		87.03		79.76		5.87		5.11		5.22

		Tare Wt, g		1.26		1.26		1.26		69.8		78.39		70.32		1.7		1.7		1.7		121.5

		Water Wt, g		21.72		24.2		22.72		49.48		55.96		60.53		27.92		22.87		23.76

		Dried Sample Wt, g		2.83		3.23		3.04		7.74		8.64		9.44		4.17		3.4		3.53		0

		Salt Wt, g		0.614		0.684		0.642		1.399		1.582		1.712		0.790		0.647		0.672

		Particulates      Wt, g		2.216		2.546		2.398		6.341		7.058		7.728		3.380		2.753		2.858

		Particulates Conc. (g/L)		98.2		101.2		101.5		122.2		120.4		121.8		115.8		115.2		115.1





BZ TC TS (2)

								TOTAL SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite (Tall Column)														Sample Date:		11-Feb-04

		Analyst:		Pranger

														Drying Time

		Salinity:		27.5		ppt								Date:

														Time In

		Specific Gravity:				2.65								Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		1		2		3

		Tare No.		1		2		3

		Wet Sample + Tare Wt, g		35.68		38.44		35.54

		Dried Sample + Tare Wt, g		6.43		6.82		6.41

		Tare Wt, g		1.7		1.7		1.7

		Water Wt, g		29.25		31.62		29.13

		Dried Sample Wt, g		4.73		5.12		4.71		0		0		0		0		0		0		0

		Salt Wt, g		0.827		0.894		0.824

		Particulates      Wt, g		3.903		4.226		3.886

		Particulates Conc. (g/L)		127.0		127.2		127.0





Tot Solids Initial TC

								TOTAL SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite (Tall Column)														Sample Date:		2/12/04

		Analyst:		Pranger

														Drying Time

		Salinity:		27.5		ppt								Date:

														Time In

		Specific Gravity:				2.65								Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		0.25		0.5		1		2		4						Average TSS

		Tare No.		1		2		3		4		5

		Wet Sample + Tare Wt, g		33.13		39.42		34.39		33.66		30.08

		Dried Sample + Tare Wt, g		3.16		3.44		3.19		3.16		2.93

		Tare Wt, g		1.71		1.7		1.7		1.71		1.7						19.1

		Water Wt, g		29.97		35.98		31.2		30.5		27.15

		Dried Sample Wt, g		1.45		1.74		1.49		1.45		1.23		0		0		0		0		0

		Salt Wt, g		0.847		1.017		0.882		0.862		0.768

		Particulates      Wt, g		0.603		0.723		0.608		0.588		0.462

		Particulates Conc. (g/L)		20.0		19.9		19.3		19.1		16.9

		Time		Conc

		hours		g/L

		0.25		19.952709944

		0.5		19.9315176023

		1		19.336641673

		2		19.1243302897

		4		16.9175373763

		8		0.2228571429

		24		0.0966666667





Tot Solids Initial TC
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Time H  (hours)

TSS  (g/L)

Concentration at Mid-Depth (4 ft) in Tall Column

0

0

0

0

0

0

0



SSTC

								SUSPENDED SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite (Tall Column)														Sample Date:

		Analyst:		Pranger												Date:

																Time In

																Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE

		Tare No.

		Dry Particulates + Filter Paper Wt, g

		Filter                 Paper Wt, g

		Dry Particulates Wt, g

		Volume (mL)

		Particulates TSS Conc. (mg/L)

		Turbidity       (NTU)





Sus Solids

								SUSPENDED SOLIDS REPORT SHEET

		Project ID:		BRAZIL Total Composite (Tall Column)														Sample Date:		2/27/04

		Analyst:		Pranger												Date:

																Time In

																Time Out

		Data entry required in cells that are colored yellow.

		SAMPLE		24		8		8 cap		24 cap

		Tare No.		1		2		3		4		5

		Dry Particulates + Filter Paper Wt, g		1.3488		1.3613		1.3505		1.3468

		Filter                 Paper Wt, g		1.343		1.3457		1.3445		1.3441		1.3458

		Dry Particulates Wt, g		0.0058		0.0156		0.006		0.0027

		Volume (mL)		60.000		70.000		100.000		100.000

		Particulates TSS Conc. (mg/L)		96.667		222.857		60.000		27.000

		Turbidity       (NTU)		45.0		135.0		90.0		24.5





Zone Settling TC

				SETTLING COLUMN DATA SHEET

		Project ID:		BRAZIL Total Composite (Tall Column)										Date:		2/12/04

														Initial

		Analyst:		Pranger										Conc:

		Salinity:		27.5		ppt								Specifc Gravity:		2.65

		Date		Time		Elapsed    Time (hr)		Elapsed    Time (Days)		Surface		Solids		Coarse		Ports Sampled/            Type of Analysis

										Water		Interface		Material

										Height (ft)		Height (ft)		Height (ft)

		2/12/04		13:00		0.00		0.00		16		0				120				0

		2/13/04		13:30		24.50		1.02				0.725								121.44		167.5034482759

		2/14/04		14:30		49.50		2.06				1.23								242.88		197.4634146341

		2/15/04		11:00		70.00		2.92				1.71								364.32		213.0526315789

		2/16/04		13:15		96.25		4.01				2.09								485.76		232.4210526316

		2/17/04		13:00		120.00		5.00				2.53								607.2		240

		2/18/04		13:00		144.00		6.00				2.96								728.64		246.1621621622

		2/19/04		14:00		169.00		7.04				3.35								850.08		253.7552238806

		2/20/04		14:00		193.00		8.04				3.76								971.52		258.3829787234

		2/21/04		13:30		216.50		9.02				4.11								1092.96		265.9270072993

		2/22/04		12:30		239.50		9.98				4.49								1214.4		270.4677060134

		2/23/04		13:30		264.50		11.02				4.87								1335.84		274.2997946612

		2/24/04		13:30		288.50		12.02				5.22								1457.28		279.1724137931

		2/25/04		14:00		313.00		13.04				5.6								1578.72		281.9142857143

		2/26/04		13:30		336.50		14.02				6.02								1700.16		282.4186046512

		2/27/04		14:00		361.00		15.04				6.48								1821.6		281.1111111111

		2/28/04		14:00		385.00		16.04				6.9		6.9		115				1937.98		280.8666666667

		2/29/04		13:00		408.00		17.00				7.14								2054.36		287.7254901961

		3/1/04		13:30		432.50		18.02				7.43								2170.74		292.1588156124

		3/2/04		13:00		456.00		19.00				7.78								2287.12		293.9742930591

		3/3/04		13:30		480.50		20.02				8.04								2403.5		298.9427860697

		3/4/04		14:00		505.00		21.04				8.32								2519.88		302.8701923077

		3/5/04		14:00		529.00		22.04				8.63								2636.26		305.4762456547

		3/6/04		12:00		551.00		22.96				8.94								2752.64		307.9015659955

		3/7/04		14:00		577.00		24.04				9.22								2869.02		311.1735357918

		3/8/04		14:00		601.00		25.04				9.58								2985.4		311.6283924843

		3/9/04		15:30		626.50		26.10				9.9								3101.78		313.3111111111

		3/10/04		13:00		648.00		27.00				10.42		5.700		127		145.263		3230.304		310.0099808061

		3/11/04		14:00		673.00		28.04				10.81		5.660				146.290		3358.828		310.714893617

		3/12/04		14:00		697.00		29.04				11.2		5.630				147.069		3487.352		311.3707142857

		3/13/04		14:00		721.00		30.04				11.54		5.610				147.594		3615.876		313.3341421144

		3/14/04		14:00		745.00		31.04				11.89		5.580				148.387		3744.4		314.9201009251

		3/15/04		14:00		769.00		32.04				12.28		5.550				149.189		3872.924		315.3846905537

		3/16/04		14:00		793.00		33.04				12.59		5.530				149.729		4001.448		317.8274821287

		3/17/04		14:00		817.00		34.04				12.98		5.500				150.545		4129.972		318.1796610169

		3/18/04		14:00		841.00		35.04				13.33		5.470				151.371		4258.496		319.4670667667

		3/19/04		13:00		864.00		36.00				13.69		5.440		127		152.206		4387.02		320.4543462381

		3/20/04		14:00		889.00		37.04				14		5.420		127.000		152.768		4515.544		322.5388571429

		3/21/04		12:00		911.00		37.96				13.82		5.400		128.654		153.333		4515.544		326.7397973951

		3/21/04		20:00		919.00		38.29				13.77		5.390		129.121		153.618		4515.544		327.9262164125

		3/22/04		12:30		935.50		38.98				13.69		5.380		129.876		153.903		4515.544		329.8425127831

		3/23/04		13:00		960.00		40.00				13.6		5.360		130.735		154.478		4515.544		332.0252941176

		3/24/04		14:00		985.00		41.04				13.52		5.340		131.509		155.056		4515.544		333.9899408284

		3/25/04		14:00		1009.00		42.04				13.46		5.320		132.095		155.639		4515.544		335.4787518574

		3/26/04		13:30		1032.50		43.02				13.4		5.300		132.687		156.226		4515.544		336.9808955224

		3/27/04		15:00		1058.00		44.08				13.34		5.280		133.283		156.818		4515.544		338.4965517241

		3/28/04		15:30		1082.50		45.10				13.29		5.270		133.785		157.116		4515.544		339.7700526712

		3/29/04		21:00		1112.00		46.33				13.24		5.250		134.290		157.714		4515.544		341.0531722054

		3/30/04		13:00		1128.00		47.00				13.21		5.240		134.595		158.015		4515.544		341.8277062831

		4/2/04		17:00		1204.00		50.17				13.09		5.190		135.829		159.538		4515.544		344.9613445378

		4/3/04		17:00		1228.00		51.17				13.06		5.170		136.141		160.155		4515.544		345.7537519142

		4/6/04		18:00		1301.00		54.21				12.96		5.130		137.191		161.404		4515.544		348.4216049383

		4/7/04		17:30		1324.50		55.19				12.93		5.110		137.510		162.035		4515.544		349.230007734

		4/10/04		13:00		1392.00		58.00				12.85		5.085		138.366		162.832		4515.544		351.4042023346

		4/12/04		14:00		1441.00		60.04				12.78		5.050		139.124		163.960		4515.544		353.3289514867

		4/14/04		14:00		1489.00		62.04				12.74		5.020		139.560		164.940		4515.544		354.4383045526

		4/17/04		14:00		1561.00		65.04				12.66		4.990		140.442		165.932		4515.544		356.6780410743

		4/21/04		17:00		1660.00		69.17				12.552		4.935		141.651		167.781		4515.544		359.746972594

		4/23/04		21:00		1712.00		71.33				12.508		4.918		142.149		168.361		4515.544		361.0124720179

		4/27/04		13:00		1800.00		75				12.43		4.895		143.041		169.152		4515.544		363.2778761062
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		Tare No.

		Dry Particulates + Filter Paper Wt, g
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		Dry Particulates Wt, g

		Volume (mL)

		Particulates TSS Conc. (mg/L)

		Turbidity       (NTU)
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