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STFATE Modeling of Transco Project

ERDC Dredging Operations Technical Support Program (DOTS)

U.S. ARMY CORPS OF ENGINEERS BUILDING STRONGe

Response Summary:

Analyzed the sediment, elutriate and water column toxicity data for nine reaches of the NESE Transco Project to
determine the needs for mixing at the placement site using the STFATE model. Provided mixing zone dimensions and
required placement offsets from placement site boundaries for two barge sizes.

Period of Performance:

Start date: 12/3/2018 End date: 12/16/2018

Benefits of the Response to the USACE Dredging/Navigation Program:
Completed the required regulatory water column evaluation to place dredged material in open water.

Deliverable:

Table of mixing results and modeling inputs along with copies of all STFATE input, execution and output files.

Providing environmental and engineering technical support to the U.S. Army Corps of Engineers
Operations and Maintenance navigation and dredging missions

Paul R. Schroeder

ERDC Environmental Laboratory e Paul.R.Schroeder@usace.army.mil DOTS ID: DOTS-19-R12.







Clump Calc

		Sediment				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24

		ID Number Characteristics:				Example 1		Example 2		Anchorage Channel		East River        R-35		East River        R-36		Port Jersey MBN		Port Jersey PJ		Ward Point Bend		TZ Reach 1A		TZ Reach 1B		TZ Reach 1C		TZ Reach 2		Wards Point Bend		American Sugar R1		American Sugar R2		NESE Prism C		NESE Prism D		NESE Prism A1		NESE Prism G		NESE Prism A2aU		NESE Prism Fa		NESE Prism E1a		NESE Prism E2a		NESE Prism A2aL

		% Coarse		Enter		35		22		74.9		31.1		37.2		13.2		18.4		21.9		5.3		12.4		23		9		37.3		0.95		2		30		22.5		76.9		91.5		89.5		85.5		3.3		4.2		91.4

		%Silt		Enter		43.3333333333		52		17.1		41.7		39.8		52.6		53.8		46		64.9		62.9		53.2		64.1		40.7		2.07		4.5		35		39		12		4.5		5.5		7.5		48.7		48		4.3

		%Clay		Enter		21.6666666667		26		8		27.2		23		34.2		27.8		32.1		29.8		24.7		23.8		26.9		22		96.98		93.5		35		38.5		11.1		4		5		7		48		47.8		4.3

		Sum				100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		0		0		0

		Bucket Entrained		% by vol in dump vessel

		Free Water		Enter		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20

		%Sediment by vol				80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		100		100		100

		SG coarse		Enter		2.65		2.65		2.65		2.64		2.7		2.7		2.76		2.44		2.57		2.62		2.6		2.61		2.6		2.6		2.6		2.74		2.74		2.74		2.74		2.74		2.74		2.74		2.74		2.74

		SG silt		Enter		2.65		2.65		2.68		2.64		2.7		2.7		2.76		2.44		2.57		2.62		2.6		2.61		2.6		2.6		2.6		2.8		2.8		2.8		2.8		2.8		2.8		2.8		2.8		2.8

		SG clay		Enter		2.65		2.65		2.68		2.64		2.7		2.7		2.76		2.44		2.57		2.62		2.6		2.61		2.6		2.6		2.6		2.8		2.8		2.8		2.8		2.8		2.8		2.8		2.8		2.8

		rw, g/cc		Enter		1.0136		1.0136		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02		1.02

		LL, %		Enter, if known		0						112		111		84		76		137.5296912114		57.9778830964		46.6275659824		50.3759398496		54.7987616099		117		71.3		57.8		67		75		29								86		84

																						2.57		2.62		2.6		2.61

		Enter only one of these in yellow.

		w, %														122.2222222222		106.1855670103		196.7359050445		75.4385964912		57.9778830964		56.25		66.3893510815								81.8		96.35		26.8		30.1		33.5		25.0		90.3		88.8		26.9

		%S by weight										38.8		38.6																37.8		40.5		50.6

		rsed, g/cc or kg/L wet density		550		1.3532301887		1.3532301887		1.82

		Calculations:

		SG eff				2.650		2.650		2.657		2.640		2.700		2.700		2.760		2.440		2.570		2.620		2.600		2.610		2.600		2.600		2.600		2.782		2.786		2.754		2.745		2.746		2.749		2.798		2.797		2.745		0.000		0.000		0.000

		%W by vol				79.245		79.245		51.144		80.325		80.808		76.389		74.182		82.475		65.526		59.827		58.912		62.946		80.749		78.925		71.335		69.048		72.466		41.979		44.753		47.420		40.255		71.250		70.897		41.998		0.000		0.000		0.000

		%Coarse by vol				7.264		4.566		36.696		6.119		7.139		3.117		4.751		3.838		1.827		4.981		9.450		3.335		7.181		0.200		0.573		9.427		6.300		44.840		50.643		47.165		51.241		0.969		1.248		53.111		0.000		0.000		0.000

		%Silt by vol				8.994		10.792		8.284		8.205		7.638		12.419		13.890		8.061		22.373		25.269		21.859		23.751		7.835		0.436		1.290		10.762		10.685		6.847		2.437		2.836		4.399		13.991		13.957		2.445		0.000		0.000		0.000

		%Clay by vol				4.497		5.396		3.876		5.352		4.414		8.075		7.177		5.625		10.273		9.923		9.779		9.967		4.235		20.439		26.802		10.762		10.548		6.334		2.166		2.578		4.105		13.790		13.898		2.445		0.000		0.000		0.000

						100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		0.000		0.000		0.000

		w				146.042		146.042		40.180		157.732		159.067		122.222		106.186		196.736		75.439		57.978		56.250		66.389		164.550		146.914		97.628		81.800		96.350		26.800		30.100		33.498		25.005		90.345		88.824		26.905		0.000		0.000		0.000

		%S				40.643		40.643		71.337		38.800		38.600		45.000		48.500		33.700		57.000		63.300		64.000		60.100		37.800		40.500		50.600		55.006		50.929		78.864		76.864		74.907		79.997		52.536		52.959		78.799		0.000		0.000		0.000

		rsed				1.353		1.353		1.820		1.339		1.342		1.417		1.469		1.269		1.554		1.663		1.669		1.609		1.324		1.353		1.473		1.565		1.506		2.026		1.973		1.928		2.053		1.531		1.537		2.021		0.000		0.000		0.000

				If LL is not known,

		%Clumps		0		0.00		0.00		0.00		48.96		45.87		43.12		50.35		46.19		62.35		69.57		85.42		73.56		49.20		0.00		13.87		72.39		64.42		100.00		0.00		0.00		0.00		93.69		92.82		0.00		0.00		0.00		0.00

		Concentrations

		C solids, kg/L				0.5500		0.5500		1.2983		0.5194		0.5182		0.6375		0.7126		0.4276		0.8860		1.0525		1.0683		0.9671		0.5005		0.5480		0.7453		0.8610		0.7672		1.5977		1.5165		1.4439		1.6421		0.8044		0.8141		1.5922		0.0000		0.0000		0.0000

		C barge, kg/L				0.4400		0.4400		1.0387		0.4155		0.4145		0.5100		0.5701		0.3421		0.7088		0.8420		0.8546		0.7737		0.4004		0.4384		0.5962		0.6888		0.6137		1.2782		1.2132		1.1551		1.3137		0.6435		0.6513		1.2737		0.0000		0.0000		0.0000

		C clumps, kg/L				0.0000		0.0000		0.0000		0.2035		0.1901		0.2199		0.2870		0.1580		0.4420		0.5858		0.7301		0.5691		0.1970		0.0000		0.0827		0.4986		0.3953		1.2782		0.0000		0.0000		0.0000		0.6029		0.6046		0.0000		0.0000		0.0000		0.0000

		C coarse, kg/L				0.1540		0.0968		0.7780		0.0660		0.0835		0.0383		0.0521		0.0403		0.0141		0.0318		0.0287		0.0184		0.0759		0.0042		0.0103		0.0571		0.0491		0.0000		1.1101		1.0339		1.1232		0.0013		0.0020		1.1642		0.0000		0.0000		0.0000

		C silt, kg/L				0.1907		0.2288		0.1776		0.0884		0.0893		0.1526		0.1523		0.0847		0.1732		0.1612		0.0663		0.1311		0.0828		0.0091		0.0231		0.0666		0.0852		0.0000		0.0546		0.0635		0.0985		0.0198		0.0224		0.0548		0.0000		0.0000		0.0000

		C clay, kg/L				0.0953		0.1144		0.0831		0.0577		0.0516		0.0992		0.0787		0.0591		0.0795		0.0633		0.0296		0.0550		0.0448		0.4251		0.4802		0.0666		0.0841		0.0000		0.0485		0.0578		0.0920		0.0195		0.0223		0.0548		0.0000		0.0000		0.0000

						0.4400		0.4400		1.0387		0.4155		0.4145		0.5100		0.5701		0.3421		0.7088		0.8420		0.8546		0.7737		0.4004		0.4384		0.5962		0.6888		0.6137		1.2782		1.2132		1.1551		1.3137		0.6435		0.6513		1.2737		0.0000		0.0000		0.0000

		Volumetric Fractions

		Fclumps				0.00000		0.00000		0.00000		0.39168		0.36696		0.34497		0.40282		0.36950		0.49884		0.55657		0.68340		0.58849		0.39359		0.00000		0.11093		0.57910		0.51533		0.80000		0.00000		0.00000		0.00000		0.74948		0.74257		0.00000		0.00000		0.00000		0.00000

		Fcoarse				0.05811		0.03653		0.29357		0.02499		0.03092		0.01418		0.01887		0.01652		0.00550		0.01213		0.01102		0.00705		0.02918		0.00160		0.00395		0.02082		0.01793		-0.00000		0.40515		0.37732		0.40993		0.00049		0.00072		0.42489		0.00000		0.00000		0.00000

		Fsilt				0.07195		0.08634		0.06627		0.03350		0.03308		0.05651		0.05517		0.03470		0.06738		0.06151		0.02549		0.05024		0.03184		0.00349		0.00889		0.02377		0.03042		-0.00000		0.01950		0.02269		0.03519		0.00707		0.00801		0.01956		0.00000		0.00000		0.00000

		Fclay				0.03597		0.04317		0.03100		0.02185		0.01911		0.03674		0.02851		0.02422		0.03094		0.02415		0.01140		0.02108		0.01721		0.16351		0.18468		0.02377		0.03003		-0.00000		0.01733		0.02063		0.03284		0.00697		0.00798		0.01956		0.00000		0.00000		0.00000

		Fwater				0.83396		0.83396		0.60915		0.52798		0.54993		0.54759		0.49463		0.55505		0.39734		0.34563		0.26869		0.33314		0.52817		0.83140		0.69155		0.35252		0.40629		0.20000		0.55802		0.57936		0.52204		0.23599		0.24071		0.53599		0.00000		0.00000		0.00000

						1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0

		SG clumps				1.353		1.353		1.820		1.339		1.342		1.417		1.469		1.269		1.554		1.663		1.669		1.609		1.324		1.353		1.473		1.565		1.506		2.026		1.973		1.928		2.053		1.531		1.537		2.021		0.000		0.000		0.000

		Bulk Density, g/cc				1.285		1.285		1.660		1.275		1.278		1.337		1.379		1.219		1.447		1.534		1.539		1.491		1.263		1.286		1.382		1.456		1.409		1.825		1.782		1.746		1.846		1.429		1.434		1.820		0.000		0.000		0.000





NESE Results

		

						4500 CY, 1 barge layer

						Reach		Time to Achieve Mixing  (hr)		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width (ft)		1% LC50   (%)		Distance Transported South from Discharge Location    (ft)		Distance Transported East from Discharge Location     (ft)

						NESE Prism C		0.44		135,000		636		212		0.65		750		750

						NESE Prism D		0.67		157,500		849		212		0.67		900		900

						NESE Prism A1		0		0		0		0		100		0		0

						NESE Prism G		1		405,000		1273		318		0.5		1050		1050

						NESE Prism A2aU		0.44		135,000		636		212		0.96		750		750

						NESE Prism Fa		0		0		0		0		100		0		0

						NESE Prism E1a		1.22		472,500		1485		318		0.17		1200		1200

						NESE Prism E2a		1.22		472,500		1485		318		0.18		1200		1200

						NESE Prism A2aL		0		0		0		0		100		0		0

						*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the American Sugar project

						6000 CY, 1 barge layer

						Reach		Time to Achieve Mixing  (hr)		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width (ft)		1% LC50   (%)		Distance Transported South from Discharge Location    (ft)		Distance Transported East from Discharge Location    (ft)

						NESE Prism C		0.67		225,000		849		265		0.65		900		900

						NESE Prism D		0.67		270,000		849		318		0.67		900		900

						NESE Prism A1		0		0		0		0		100		0		0

						NESE Prism G		1.22		562,500		1485		403		0.5		1200		1200

						NESE Prism A2aU		0.67		270,000		849		318		0.96		900		900

						NESE Prism Fa		0		0		0		0		100		0		0

						NESE Prism E1a		1.44		720,000		1697		439		0.17		1350		1350

						NESE Prism E2a		1.44		720,000		1697		439		0.18		1350		1350

						NESE Prism A2aL		0		0		0		0		100		0		0

						*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the American Sugar project





American Sugar Results

		

						4500 CY, 1 barge layer

						Reach		Time to Achieve Mixing  (hr)		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width (ft)		1% LC50   (%)		Distance Transported South from Discharge Location    (ft)		Distance Transported East from Discharge Location     (ft)

						American Sugar R1		2.25		1,440,000		2546		566		0.222		2000		2000

						American Sugar R2		2.33		1,600,000		2758		579		0.168		2100		2100

						*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the Ward Point Bend project

						6000 CY, 1 barge layer

						Reach		Time to Achieve Mixing  (hr)		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width (ft)		1% LC50   (%)		Distance Transported South from Discharge Location    (ft)		Distance Transported East from Discharge Location    (ft)

						American Sugar R1		2.52		1,870,000		3182		587		0.222		2200		2200

						American Sugar R2		2.65		1,940,000		3182		608		0.168		2250		2250

						*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the Ward Point Bend project





Wards Point Bend

				Tier III

				6000 CY, 1 barge layer

				Reach		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width   (ft)		1% LC50 (%)		Distance from North South Boundary (ft)		Distance from East West Boundary (ft)		Time to Achieve Compliance (sec)

				WP-Composite*		1.04E+06		2333		492		0.219		1800		1800		7200

				*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the TZ project

				Worst Case LC50 -- Mytilus edulis (larval normal development)

				Requires 456-fold dilution

				Tier II

				Elutriate concentration of copper exceeds acute criteria

				Requires less than 4-fold dilution which is achieved immediately following descent and collapse of the discharge on the seabed.





Anchorage Channel

		

						4500 CY, 1 barge layer

						Reach		Time to Achieve Mixing  (hr)		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width (ft)		1% LC50   (%)		Distance Transported South from Discharge Location    (ft)		Distance Transported East from Discharge Location     (ft)

						AC Composite		1		405,000		1273		318		0.535		1050		1050

						*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the TZ project

						6000 CY, 1 barge layer

						Reach		Time to Achieve Mixing  (hr)		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width (ft)		1% LC50   (%)		Distance Transported South from Discharge Location    (ft)		Distance Transported East from Discharge Location    (ft)

						AC Composite		1.2		562,500		1485		403		0.535		1200		1200

						*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the TZ project





East River Results

		

						4500 CY, 1 barge layer

						Reach		Time to Achieve Mixing  (hr)		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width (ft)		1% LC50   (%)		Distance Transported South from Discharge Location    (ft)		Distance Transported East from Discharge Location     (ft)

						East River R-35		1.78		945,000		2121		445		0.224		1650		1650

						East River R-36		1.78		945000		2121		445		0.223		1650		1650

						*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the TZ project

						6000 CY, 1 barge layer

						Reach		Time to Achieve Mixing  (hr)		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width (ft)		1% LC50   (%)		Distance Transported South from Discharge Location    (ft)		Distance Transported East from Discharge Location    (ft)

						East River R-35		2		1,150,000		2333		492		0.224		1800		1800

						East River R-36		2.11		1,240,000		2333		530		0.223		1950		1950

						*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the TZ project





Port New Jersey Results

		

						6000 CY, 1 barge layer

						Reach		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width (ft)		1% LC50		Distance from North South Boundary (ft)		Distance from East West Boundary (ft)

						Port Jersey*		1.04E+06		2333		444		0.22		1650		1650

						*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the TZ project

						4500 CY, 1 barge layer

						Reach		Mixing Zone Area (ft^2)		Mixing Zone Length (ft)		Mixing Zone Width (ft)		1% LC50		Distance from North South Boundary (ft)		Distance from East West Boundary (ft)

						Port Jersey*		8.78E+05		1909		460		0.22		1350		1350

						*Note that these results reflect a depth of 70' and velocity of 0.33 fps @ 135 degrees from north (clockwise), the same inputs as the TZ project





