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NEXT STEPS

• Direct engagement with Galveston District regarding the PA-14  

Erodible Berm project in Galveston Bay.

• Preparation of tech report to highlight lessons learned and   

benefits of  demonstration workshops (FY18).

• Plan a workshop in Philadelphia District (FY18).

• Continued development of technical guidance documents 

promoting EWN through the establishment of native 

vegetation.

ABSTRACT. The United Sates Army Corps of Engineers (USACE) Engineers, Research and Development Center (ERDC) and Galveston District conducted a field-based Engineering with

Nature (EWN) workshop demonstrating the application of native plant species to enhance engineering objectives while maximizing environmental benefits of natural features to enhance the

structural integrity of dikes in placement areas in the Galveston Bay, Matagorda Bay, Corpus Christi Bay, and surrounding ecosystems. The workshop provided instructions to an interagency

group on EWN principles. This is first of the planned series of EWN field-based workshop facilitated by ERDC to train USACE engineers, scientist, and project managers on new techniques to

manage dredge material placement areas (DMPAs) using native vegetation. Participants gained field experience in new planting techniques, and identified potential applications of EWN into

ongoing and new projects within the Southwest Division.
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INTRODUCTION

• USACE-ERDC and National Oceanographic and 

Atmospheric Administration (NOAA)-National 

Ocean Service (NOS) conducted a workshop 

(March 2016) on Natural and Nature-Based 

Features. Participants identified a set of projects as 

priority candidates for EWN.

• The use of native vegetation on DMPAs ranked 

third in priority for utilizing EWN principles and 

practices nationwide. 

BACKGROUND
• Participants include USACE ERDC, Galveston District, 

NOAA-National Marine Fisheries Service, United States 

Department of Agriculture-Natural Resources Conservation 

Service, Texas General Land Office, and private sector.

• The workshop consist of engineers, landscape architects, 

marine biologists, soil scientists, and ecologists, promoting 

collaboration across multiple disciplines.

• The four day workshop culminated into a session identifying 

projects within Galveston District where EWN practices and 

techniques are applicable.

OUTCOMES

• Workshop participants had practical experience in 

onsite and offsite harvesting, planting, transplanting, 

plugging, soil modification, coconut log installation, 

and broadcast seeding techniques.

• Participants visited Texas A&M Galveston 

Sargassum-Dune Experimental set up, observed 

active dredging operations, and visited the NRG 

EcoCenter. 

• Presentations covered introduction to EWN, 

biotechnical planting, coir log installation, vegetative 

surveys, plant selection, ecological and regulatory 

considerations. Figure 3. Participants of the ERDC-SWG Demonstration Workshop on Engineering 

with Nature

Figure 1. Participants harvesting native species from NRG facility.  

Fig 2. Map of study site with inset of Chocolate Bay. Figure 4.  Participants planting at Beneficial Use Site 4A in Brazoria County.  

Figure 5. Completed planting of dike section. 

% Oil 

added

Denitrification Rates during 

0- 40 hrs

(µg N2O-N kg-1 hr-1)

Max Denitrification rates 

over 72 hrs

(µg N2O-N kg-1 hr-1)

0% 

(Control) 655 23952

2% 129 169

5% 908 6807

10% 

(Average) 422 4651

17% 489 3135

20% 

(Average) 778 2484

www.earth.google.com


Chart1

		0

		0.02

		0.05

		0.1

		0.17

		0.2



% Oil Added

Max Denitrification Rates
(µg N2O-N kg-1 hr-1)

23.952

9.1698

6.8071

4.6511

3.1355

2.4841666667



Sheet1

		

		Sample ID		Site		Bottle (g)		Bottle + Soil (g)		Total Wet Soil (g)		Bottle Volume (mL)		% Moisture		Total Soil Moisture (mL)		Total Dry Soil (g)						alpha		0.544				Total Volume (mL) =		162

		A0		b		100.0426		104.7066		4.664		162		74.57		3.48		1.19						Temp (deg C)		25				Volume of acetylene gas added (mL) =		5

		A2		b		99.479		103.082		3.603		162		74.57		2.69		0.92						Temp (K)		298.15

		A5		b		101.21		105.501		4.291		162		74.57		3.20		1.09												Volume of N2 Purged DI added		5

		A10		b		101.667		105.855		4.188		162		74.57		3.12		1.07												Volume of DP solution added		5

		A10 Dup		b		101.127		105.203		4.076		162		74.57		3.04		1.04

		A10 Trip		b		101.166		106.805		5.639		162		74.57		4.21		1.43

		A15		b		100.126		104.792		4.666		162		74.57		3.48		1.19

		A17		b		101.907		106.523		4.616		162		74.57		3.44		1.17																																																																Oil Added		Starting Denitrifactation Rates 0-30 hrs		SE

		A20		b		101.909		107.211		5.302		162		74.57		3.95		1.35																																																																0%		655.04

		A20 Dup		b		101.191		106.788		5.597		162		74.57		4.17		1.42																																																																2%		129.64																																																																																Oil Added		Starting Denitrifactation Rates 0-30 hrs		SE

		A20 Trip		b		101.11		106.758		5.648		162		74.57		4.21		1.44																																																																5%		908.79																																																																																0%		655.04

																																																																																		10% (average)		422.3533333333		64.068162747																																																																														2%		129.64

																																																																																		17%		489.06																																																																																5%		908.79

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				0% control						2%																																										20% (average)		778.1733333333		194.1508834501																																																																														10% (average)		422.3533333333		64.068162747

		A0		b		2		5.00E-06		-6.00E-05		0		1000		41.8		1.418		-6.00E-08		148522.0552		13477.945		-0.009		-5.42E-04		-1.28E-02				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil																																																																																																																										17%		489.06

		A2		b		2		5.00E-06		-6.00E-05		0		1000		38.3		1.383		-6.00E-08		149313.2429		12686.757		-0.009		-5.30E-04		-1.62E-02				0		0				0		0																																																																																																																										20% (average)		778.1733333333		194.1508834501

		A5		b		2		5.00E-06		-6.00E-05		0		1000		29.79		1.2979		-6.00E-08		148800.2013		13199.799		-0.009		-4.96E-04		-1.27E-02				2		-1.28E-02				2		-1.62E-02

		A10		b		2		5.00E-06		-6.00E-05		0		1000		42.59		1.4259		-6.00E-08		148877.0084		13122.992		-0.009		-5.45E-04		-1.43E-02				12		-8.44E+00				12		-3.27E+00

		A10 Dup		b		2		5.00E-06		-6.00E-05		0		1000		43.35		1.4335		-6.00E-08		148960.5268		13039.473		-0.009		-5.48E-04		-1.48E-02				30		1.94E+04				30		3.85E+03

		A10 Trip		b		2		5.00E-06		-6.00E-05		0		1000		42.73		1.4273		-6.00E-08		147794.9977		14205.002		-0.009		-5.44E-04		-1.06E-02				40		5.34E+04				40		9.80E+03

		A15		b		2		5.00E-06		-6.00E-05		0		1000		25.3		1.253		-6.00E-08		148520.5638		13479.436		-0.009		-4.79E-04		-1.13E-02				50		2.98E+05				50		4.52E+04

		A17		b		2		5.00E-06		-6.00E-05		0		1000		42.63		1.4263		-6.00E-08		148557.8488		13442.151		-0.009		-5.45E-04		-1.30E-02				60		4.40E+05				60		7.92E+04

		A20		b		2		5.00E-06		-6.00E-05		0		1000		53.25		1.5325		-6.00E-08		148046.2986		13953.701		-0.009		-5.85E-04		-1.21E-02				72		8.19E+05				72		1.89E+05

		A20 Dup		b		2		5.00E-06		-6.00E-05		0		1000		44.85		1.4485		-6.00E-08		147826.3171		14173.683		-0.009		-5.52E-04		-1.09E-02

		A20 Trip		b		2		5.00E-06		-6.00E-05		0		1000		42.73		1.4273		-6.00E-08		147788.2864		14211.714		-0.009		-5.44E-04		-1.06E-02

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				5%						10% A

		A0		b		12		5.00E-06		-6.00E-05		19317		300		37.67		1.3767		3.22E-04		-51800		51800.000		-7.600		-4.27E-01		-8.44E+00				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil

		A2		b		12		5.00E-06		-6.00E-05		7650		300		41.1		1.411		1.27E-04		-48300		48300.000		-2.804		-1.62E-01		-3.27E+00				0		0				0		0

		A5		b		12		5.00E-06		-6.00E-05		21908		300		30.65		1.3065		3.65E-04		-39790		39790.000		-6.621		-3.53E-01		-7.62E+00				2		-1.27E-02				2		-1.43E-02

		A10		b		12		5.00E-06		-6.00E-05		12502		300		44.93		1.4493		2.08E-04		-52590		52590.000		-4.992		-2.96E-01		-5.80E+00				12		-7.62E+00				12		-5.80E+00

		A10 Dup		b		12		5.00E-06		-6.00E-05		14812		300		45.97		1.4597		2.47E-04		-53350		53350.000		-6.001		-3.58E-01		-6.99E+00				30		2.70E+04				30		9.37E+03

		A10 Trip		b		12		5.00E-06		-6.00E-05		13263		300		44.67		1.4467		2.21E-04		-52730		52730.000		-5.310		-3.14E-01		-6.16E+00				40		4.58E+04				40		1.83E+04

		A15		b		12		5.00E-06		-6.00E-05		6119		300		26.01		1.2601		1.02E-04		-35300		35300.000		-1.638		-8.43E-02		-1.88E+00				50		1.14E+05				50		4.30E+04

		A17		b		12		5.00E-06		-6.00E-05		13441		300		39.62		1.3962		2.24E-04		-52630		52630.000		-5.371		-3.06E-01		-6.01E+00				60		1.60E+05				60		5.27E+04

		A20		b		12		5.00E-06		-6.00E-05		14597		300		54.48		1.5448		2.43E-04		-63250		63250.000		-7.011		-4.42E-01		-8.08E+00				72		3.80E+05				72		1.04E+05																																																																																																																										Oil Added		Starting Denitrifactation Rates 0-40 hrs		SE

		A20 Dup		b		12		5.00E-06		-6.00E-05		19983		300		46.49		1.4649		3.33E-04		-54850		54850.000		-8.325		-4.98E-01		-9.63E+00																																																																																																																																						0%		1208.7

		A20 Trip		b		12		5.00E-06		-6.00E-05		20117		300		43.03		1.4303		3.35E-04		-52730		52730.000		-8.057		-4.71E-01		-9.24E+00																																																																																																																																						2%		225

																																																																																																																																																																				5%		1147.1

																																																																																																																																																																				10% (average)		824.6133333333		207.5646216911

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				10% B						10% C																																																																																																																												17%		1301.7

		A0		b		30		5.00E-06		-6.00E-05		17664		100		37.42		1.3742		8.83E-04		19269330		47670.000		17029.999		9.56E+02		1.94E+04				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil																																																																																																																										20% (average)		1564.48		563.0358156755

		A2		b		30		5.00E-06		-6.00E-05		8985		100		38.73		1.3873		4.49E-04		7598900		51100.000		3421.718		1.94E+02		3.85E+03				0		0				0		0

		A5		b		30		5.00E-06		-6.00E-05		21824		100		29.07		1.2907		1.09E-03		21867350		40650.000		23872.649		1.26E+03		2.70E+04				2		-1.48E-02				2		-1.06E-02

		A10		b		30		5.00E-06		-6.00E-05		13352		100		42.69		1.4269		6.67E-04		12447070		54930.000		8322.127		4.85E+02		9.37E+03				12		-6.99E+00				12		-6.16E+00

		A10 Dup		b		30		5.00E-06		-6.00E-05		19091		100		44.27		1.4427		9.54E-04		14756030		55970.000		14105.560		8.31E+02		1.59E+04				30		1.59E+04				30		1.23E+04

		A10 Trip		b		30		5.00E-06		-6.00E-05		16382		100		43.49		1.4349		8.19E-04		13208330		54670.000		10835.361		6.35E+02		1.23E+04				40		5.26E+04				40		3.96E+04

		A15		b		30		5.00E-06		-6.00E-05		0		100		25.51		1.2551		-6.00E-07		6082990		36010.000		-3.662		-1.88E-01		-4.17E+00				50		1.43E+05				50		1.08E+05

		A17		b		30		5.00E-06		-6.00E-05		18868		100		40.07		1.4007		9.43E-04		13391380		49620.000		12650.842		7.24E+02		1.45E+04				60		1.30E+05				60		9.36E+04

		A20		b		30		5.00E-06		-6.00E-05		14112		100		53.59		1.5359		7.05E-04		14532520		64480.000		10270.156		6.44E+02		1.17E+04				72		2.41E+05				72		1.78E+05

		A20 Dup		b		30		5.00E-06		-6.00E-05		24288		100		45.14		1.4514		1.21E-03		19926510		56490.000		24224.099		1.44E+03		2.75E+04

		A20 Trip		b		30		5.00E-06		-6.00E-05		26174		100		43.51		1.4351		1.31E-03		20063970		53030.000		26283.416		1.54E+03		3.02E+04

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				15%						17%

		A0		b		40		5.00E-06		-6.00E-05		31289		60		39.43		1.3943		2.61E-03		17616580		47420.000		45983.384		2.62E+03		5.34E+04				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil

		A2		b		40		5.00E-06		-6.00E-05		11405		60		39.74		1.3974		9.49E-04		8936270		48730.000		8509.412		4.86E+02		9.80E+03				0		0				0		0

		A5		b		40		5.00E-06		-6.00E-05		21969		60		29.53		1.2953		1.83E-03		21784930		39070.000		39899.865		2.11E+03		4.58E+04				2		-1.13E-02				2		-1.30E-02

		A10		b		40		5.00E-06		-6.00E-05		14384		60		42.89		1.4289		1.20E-03		13299310		52690.000		15962.469		9.32E+02		1.83E+04				12		-1.88E+00				12		-6.01E+00

		A10 Dup		b		40		5.00E-06		-6.00E-05		28921		60		44.45		1.4445		2.41E-03		19036730		54270.000		45932.192		2.71E+03		5.26E+04				30		-4.17E+00				30		1.45E+04

		A10 Trip		b		40		5.00E-06		-6.00E-05		25402		60		43.48		1.4348		2.12E-03		16328510		53490.000		34609.973		2.03E+03		3.96E+04				40		1.85E-02				40		6.11E+04

		A15		b		40		5.00E-06		-6.00E-05		0		60		25.26		1.2526		-1.00E-06		-35510		35510.000		0.016		8.29E-04		1.85E-02				50		5.52E-02				50		1.34E+05

		A17		b		40		5.00E-06		-6.00E-05		34011		60		40.2		1.402		2.83E-03		18817930		50070.000		53393.072		3.06E+03		6.11E+04				60		5.53E-02				60		3.54E+04																																																																																																% Oil added		Denitrifaction Rates during 30 hrs (mg N2O-N kg-1 hr-1)		Max Denitrifaction rates during 72 hrs (mg N2O-N kg-1 hr-1)

		A20		b		40		5.00E-06		-6.00E-05		12049		60		53		1.53		1.00E-03		14048410		63590.000		14126.426		8.83E+02		1.61E+04				72		5.48E-02				72		7.31E+04																																																																																																0% (Control)		655.04		23952

		A20 Dup		b		40		5.00E-06		-6.00E-05		39975		60		43.37		1.4337		3.33E-03		24232860		55140.000		80801.377		4.73E+03		9.13E+04																																																																																																												2%		129.64		9169.8

		A20 Trip		b		40		5.00E-06		-6.00E-05		40877		60		44.14		1.4414		3.41E-03		26120490		53510.000		89050.282		5.24E+03		1.02E+05																																																																																																												5%		908.79		6807.1

																																																																																																																																										10% (Average)		422.3533333333		4651.1

																																																																																																																																										17%		489.06		3135.5

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				20% A						20% B																																																																																																		20% (Average)		778.1733333333		2484.1666666667

		A0		b		50		5.00E-06		-6.00E-05		32838		20		41.52		1.4152		8.21E-03		31239570		49430.000		256588.203		1.48E+04		2.98E+05				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil

		A2		b		50		5.00E-06		-6.00E-05		13819		20		40.55		1.4055		3.45E-03		11355260		49740.000		39288.918		2.26E+03		4.52E+04				0		0				0		0

		A5		b		50		5.00E-06		-6.00E-05		17908		20		31.3		1.313		4.47E-03		21929470		39530.000		98208.659		5.27E+03		1.14E+05				2		-1.21E-02				2		-1.09E-02

		A10		b		50		5.00E-06		-6.00E-05		10400		20		44.09		1.4409		2.60E-03		14331110		52890.000		37292.614		2.20E+03		4.30E+04				12		-8.08E+00				12		-9.63E+00

		A10 Dup		b		50		5.00E-06		-6.00E-05		17201		20		45.68		1.4568		4.30E-03		28866550		54450.000		124174.070		7.39E+03		1.43E+05				30		1.17E+04				30		2.75E+04

		A10 Trip		b		50		5.00E-06		-6.00E-05		14665		20		45.08		1.4508		3.66E-03		25348520		53480.000		92964.541		5.51E+03		1.08E+05				40		1.61E+04				40		9.13E+04

		A15		b		50		5.00E-06		-6.00E-05		0		20		25.26		1.2526		-3.00E-06		-35260		35260.000		0.048		2.47E-03		5.52E-02				50		6.57E+04				50		6.40E+04

		A17		b		50		5.00E-06		-6.00E-05		13742		20		41		1.41		3.43E-03		33960800		50200.000		116664.183		6.72E+03		1.34E+05				60		5.43E+04				60		4.97E+04

		A20		b		50		5.00E-06		-6.00E-05		19222		20		52.27		1.5227		4.80E-03		11986000		63000.000		57727.356		3.59E+03		6.57E+04				72		5.60E+04				72		3.09E+05

		A20 Dup		b		50		5.00E-06		-6.00E-05		5580		20		44.18		1.4418		1.39E-03		39921630		53370.000		55611.323		3.28E+03		6.40E+04

		A20 Trip		b		50		5.00E-06		-6.00E-05		21789		20		45.35		1.4535		5.44E-03		40822860		54140.000		222410.200		1.32E+04		2.57E+05

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				20% C						10% (Average)

		A0		b		60		5.00E-06		-6.00E-05		46169		20		43.77		1.4377		1.15E-02		32786480		51520.000		378654.799		2.22E+04		4.40E+05				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil		SE

		A2		b		60		5.00E-06		-6.00E-05		19840		20		42.31		1.4231		4.96E-03		13768450		50550.000		68386.520		3.98E+03		7.92E+04				0		0				0		0.00E+00		0.00E+00

		A5		b		60		5.00E-06		-6.00E-05		30905		20		33.27		1.3327		7.72E-03		17866700		41300.000		138162.511		7.52E+03		1.60E+05				2		-1.06E-02				2		-1.33E-02		1.32E-03

		A10		b		60		5.00E-06		-6.00E-05		17685		20		44.83		1.4483		4.42E-03		10345910		54090.000		45840.824		2.71E+03		5.27E+04				12		-9.24E+00				12		-6.32E+00		3.51E-01

		A10 Dup		b		60		5.00E-06		-6.00E-05		26376		20		46.44		1.4644		6.59E-03		17145320		55680.000		113204.445		6.77E+03		1.30E+05				30		3.02E+04				30		1.25E+04		1.90E+03

		A10 Trip		b		60		5.00E-06		-6.00E-05		22216		20		46.04		1.4604		5.55E-03		14609920		55080.000		81265.993		4.85E+03		9.36E+04				40		1.02E+05				40		3.68E+04		1.00E+04

		A15		b		60		5.00E-06		-6.00E-05		0		20		25.43		1.2543		-3.00E-06		-35260		35260.000		0.048		2.47E-03		5.53E-02				50		2.57E+05				50		9.79E+04		2.93E+04

		A17		b		60		5.00E-06		-6.00E-05		8973		20		42.17		1.4217		2.24E-03		13691000		51000.000		30733.416		1.79E+03		3.54E+04				60		1.40E+05				60		9.21E+04		2.24E+04

		A20		b		60		5.00E-06		-6.00E-05		9890		20		52.45		1.5245		2.47E-03		19159730		62270.000		47398.607		2.95E+03		5.43E+04				72		1.84E+05				72		1.75E+05		3.97E+04

		A20 Dup		b		60		5.00E-06		-6.00E-05		31094		20		45.17		1.4517		7.77E-03		5525820		54180.000		43167.411		2.56E+03		4.97E+04

		A20 Trip		b		60		5.00E-06		-6.00E-05		22324		20		46.12		1.4612		5.58E-03		21733650		55350.000		121398.256		7.25E+03		1.40E+05

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil										20% (Average)

		A0		b		72		5.00E-06		-6.00E-05		63225		20		41.18		1.4118		1.58E-02		46115230		53770.000		729232.767		4.21E+04		8.19E+05										t		mg N2O-N / kg soil		SE

		A2		b		72		5.00E-06		-6.00E-05		33818		20		40.58		1.4058		8.45E-03		19787690		52310.000		167476.163		9.62E+03		1.89E+05										0		0.00E+00		0.00E+00

		A5		b		72		5.00E-06		-6.00E-05		43568		20		31.6		1.316		1.09E-02		30861730		43270.000		336309.693		1.81E+04		3.80E+05										2		-1.12E-02		4.74E-04

		A10		b		72		5.00E-06		-6.00E-05		20841		20		43.34		1.4334		5.21E-03		17630170		54830.000		91960.022		5.39E+03		1.04E+05										12		-8.98E+00		4.64E-01

		A10 Dup		b		72		5.00E-06		-6.00E-05		32215		20		45.63		1.4563		8.05E-03		26319560		56440.000		212139.383		1.26E+04		2.41E+05										30		2.31E+04		5.76E+03

		A10 Trip		b		72		5.00E-06		-6.00E-05		28402		20		44.63		1.4463		7.10E-03		22159960		56040.000		157496.689		9.31E+03		1.78E+05										40		6.99E+04		2.71E+04

		A15		b		72		5.00E-06		-6.00E-05		0		20		24.06		1.2406		-3.00E-06		-35430		35430.000		0.048		2.46E-03		5.48E-02										50		1.29E+05		6.39E+04

		A17		b		72		5.00E-06		-6.00E-05		28585		20		42.07		1.4207		7.14E-03		8920830		52170.000		63926.448		3.71E+03		7.31E+04										60		8.12E+04		2.92E+04

		A20		b		72		5.00E-06		-6.00E-05		19752		20		53.25		1.5325		4.94E-03		9827550		62450.000		48666.615		3.05E+03		5.60E+04										72		1.83E+05		7.31E+04

		A20 Dup		b		72		5.00E-06		-6.00E-05		34853		20		45.05		1.4505		8.71E-03		31038830		55170.000		270617.385		1.60E+04		3.09E+05

		A20 Trip		b		72		5.00E-06		-6.00E-05		28684		20		47.22		1.4722		7.17E-03		22267880		56120.000		159834.998		9.61E+03		1.84E+05

																																																																Oil Added		Max Denitrifactation Rates		SE
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																																																																17%		3135.5

																																																																20% (average)		2484.1666666667		617.0365341246

																																																																0.00		23.952

																																																																0.02		9.1698

																																																																0.05		6.8071

																																																																0.10		4.6511
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		Sample ID		Site		Bottle (g)		Bottle + Soil (g)		Total Wet Soil (g)		Bottle Volume (mL)		% Moisture		Total Soil Moisture (mL)		Total Dry Soil (g)						alpha		0.544				Total Volume (mL) =

		A0		a		99.529		103.094		3.565		162		74.38		2.65		0.91						Temp (deg C)		25				Volume of acetylene gas added (mL) =

		A2		a		100.046		103.335		3.289		162		74.38		2.45		0.84						Temp (K)		298.15

		A5		a		101.292		104.943		3.651		162		74.38		2.72		0.94												Volume of N2 Purged DI added

		A10		a		100.781		104.369		3.588		162		74.38		2.67		0.92												Volume of DP solution added

		A10 Dup		a		99.18		103.495		4.315		162		74.38		3.21		1.11

		A10 Trip		a		100.367		104.52		4.153		162		74.38		3.09		1.06

		A15		a		99.37		103.545		4.175		162		74.38		3.11		1.07

		A17		a		99.575		103.98		4.405		162		74.38		3.28		1.13

		A20		a		101.869		105.735		3.866		162		74.38		2.88		0.99

		A20 Dup		a		100.826		105.081		4.255		162		74.38		3.16		1.09

		A20 Trip		a		101.08		105.353		4.273		162		74.38		3.18		1.09

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				0% control						2%

		A0		a		2		4.00E-06		-1.20E-03		0		1000		39.2		1.392		-1.20E-06		159348.353		2651.647		-0.193		-1.10E-02		-3.36E-01				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil

		A2		a		2		4.00E-06		-1.20E-03		0		1000		37.4		1.374		-1.20E-06		159553.6418		2446.358		-0.193		-1.08E-02		-3.60E-01				0		0				0		0

		A5		a		2		4.00E-06		-1.20E-03		0		1000		35.8		1.358		-1.20E-06		159284.3862		2715.614		-0.193		-1.07E-02		-3.20E-01				2		-3.36E-01				2		-3.60E-01

		A10		a		2		4.00E-06		-1.20E-03		0		1000		37.2		1.372		-1.20E-06		159331.2456		2668.754		-0.193		-1.08E-02		-3.29E-01				12		-4.90E+00				12		-5.30E+00

		A10 Dup		a		2		4.00E-06		-1.20E-03		0		1000		30.5		1.305		-1.20E-06		158790.503		3209.497		-0.193		-1.03E-02		-2.60E-01				30		2.54E+04				30		8.81E+03

		A10 Trip		a		2		4.00E-06		-1.20E-03		0		1000		34.6		1.346		-1.20E-06		158910.9986		3089.001		-0.193		-1.06E-02		-2.79E-01				40		6.40E+03				40		4.40E+03

		A15		a		2		4.00E-06		-1.20E-03		0		1000		36		1.36		-1.20E-06		158894.635		3105.365		-0.193		-1.07E-02		-2.80E-01				50		1.97E+04				50		1.90E+04

		A17		a		2		4.00E-06		-1.20E-03		0		1000		36		1.36		-1.20E-06		158723.561		3276.439		-0.193		-1.07E-02		-2.66E-01				60		1.84E+04				60		2.76E+04

		A20		a		2		4.00E-06		-1.20E-03		0		1000		36		1.36		-1.20E-06		159124.4692		2875.531		-0.193		-1.07E-02		-3.03E-01				72		3.71E+04				72		1.06E+05

		A20 Dup		a		2		4.00E-06		-1.20E-03		0		1000		34		1.34		-1.20E-06		158835.131		3164.869		-0.193		-1.05E-02		-2.71E-01

		A20 Trip		a		2		4.00E-06		-1.20E-03		0		1000		33.1		1.331		-1.20E-06		158821.7426		3178.257		-0.193		-1.05E-02		-2.68E-01

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				5%						10% A

		A0		a		12		4.00E-06		-1.20E-03		30602		500		37.5		1.375		2.42E-04		-39200		39200.000		-4.333		-2.43E-01		-4.90E+00				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil

		A2		a		12		4.00E-06		-1.20E-03		14138		200		35		1.35		2.77E-04		-37400		37400.000		-4.720		-2.60E-01		-5.30E+00				0		0				0		0

		A5		a		12		4.00E-06		-1.20E-03		15373		200		34.8		1.348		3.01E-04		-35800		35800.000		-4.921		-2.71E-01		-5.59E+00				2		-3.20E-01				2		-3.29E-01

		A10		a		12		4.00E-06		-1.20E-03		16593		180		36		1.36		3.62E-04		-37200		37200.000		-6.142		-3.41E-01		-6.96E+00				12		-5.59E+00				12		-6.96E+00

		A10 Dup		a		12		4.00E-06		-1.20E-03		29648		200		29.5		1.295		5.87E-04		-30500		30500.000		-8.163		-4.32E-01		-9.27E+00				30		1.33E+04				30		1.63E+04

		A10 Trip		a		12		4.00E-06		-1.20E-03		12959		100		33.4		1.334		5.06E-04		-34600		34600.000		-7.989		-4.35E-01		-9.06E+00				40		8.37E+03				40		8.66E+03

		A15		a		12		4.00E-06		-1.20E-03		8717		100		34.8		1.348		3.37E-04		-36000		36000.000		-5.527		-3.04E-01		-6.27E+00				50		3.90E+04				50		2.54E+04

		A17		a		12		4.00E-06		-1.20E-03		9821		100		34.8		1.348		3.81E-04		-36000		36000.000		-6.252		-3.44E-01		-7.09E+00				60		6.33E+04				60		2.37E+04

		A20		a		12		4.00E-06		-1.20E-03		14597		300		54.48		1.5448		1.91E-04		-36000		36000.000		-3.129		-1.97E-01		-4.07E+00				72		2.01E+05				72		5.73E+04

		A20 Dup		a		12		4.00E-06		-1.20E-03		11677		80		33		1.33		5.69E-04		-34000		34000.000		-8.819		-4.79E-01		-1.00E+01

		A20 Trip		a		12		4.00E-06		-1.20E-03		14420		100		31.9		1.319		5.65E-04		-33100		33100.000		-8.525		-4.59E-01		-9.66E+00

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				10% B						10% C

		A0		a		30		4.00E-06		-1.10E-03		7520		40		37.6		1.376		7.25E-04		30564500		37500.000		22158.760		1.25E+03		2.54E+04				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil

		A2		a		30		4.00E-06		-1.10E-03		5664		40		36.7		1.367		5.39E-04		14103000		35000.000		7610.367		4.25E+02		8.81E+03				0		0				0		0

		A5		a		30		4.00E-06		-1.10E-03		7857		40		35		1.35		7.58E-04		15338200		34800.000		11643.777		6.42E+02		1.33E+04				2		-2.60E-01				2		-2.79E-01

		A10		a		30		4.00E-06		-1.10E-03		8862		40		35.9		1.359		8.59E-04		16557000		36000.000		14234.313		7.90E+02		1.63E+04				12		-9.27E+00				12		-9.06E+00

		A10 Dup		a		30		4.00E-06		-1.10E-03		20735		40		30		1.3		2.05E-03		29618500		29500.000		60632.285		3.22E+03		6.96E+04				30		6.96E+04				30		1.34E+04

		A10 Trip		a		30		4.00E-06		-1.10E-03		9336		40		33.2		1.332		9.06E-04		12925600		33400.000		11728.350		6.38E+02		1.34E+04				40		4.92E+04				40		9.97E+03

		A15		a		30		4.00E-06		-1.10E-03		7345		40		34.7		1.347		7.07E-04		8682200		34800.000		6151.700		3.39E+02		7.03E+03				50		4.66E+04				50		2.46E+04

		A17		a		30		4.00E-06		-1.10E-03		8732		40		34.6		1.346		8.46E-04		9786200		34800.000		8292.199		4.56E+02		9.47E+03				60		7.82E+04				60		1.93E+04

		A20		a		30		4.00E-06		-1.10E-03		0		0		0		1		0.00E+00		14542520		54480.000		0.000		0.00E+00		0.00E+00				72		1.14E+05				72		2.82E+04

		A20 Dup		a		30		4.00E-06		-1.10E-03		13930		80		32.9		1.329		6.83E-04		11644000		33000.000		7962.198		4.32E+02		9.10E+03

		A20 Trip		a		30		4.00E-06		-1.10E-03		11456		60		31.3		1.313		7.45E-04		14388100		31900.000		10737.825		5.76E+02		1.22E+04

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				15%						17%

		A0		a		40		4.00E-06		-1.00E-03		19432		100		33.7		1.337		7.67E-04		7482400		37600.000		5756.790		3.14E+02		6.40E+03				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil

		A2		a		40		4.00E-06		-1.00E-03		17663		100		33.6		1.336		6.97E-04		5627300		36700.000		3933.433		2.15E+02		4.40E+03				0		0				0		0

		A5		a		40		4.00E-06		-1.00E-03		24165		100		31.7		1.317		9.57E-04		7822000		35000.000		7500.739		4.04E+02		8.37E+03				2		-2.80E-01				2		-2.66E-01

		A10		a		40		4.00E-06		-1.00E-03		22103		100		33		1.33		8.74E-04		8826100		35900.000		7732.142		4.20E+02		8.66E+03				12		-6.27E+00				12		-7.09E+00

		A10 Dup		a		40		4.00E-06		-1.00E-03		21405		40		27.6		1.276		2.12E-03		20705000		30000.000		43835.952		2.29E+03		4.92E+04				30		7.03E+03				30		9.47E+03

		A10 Trip		a		40		4.00E-06		-1.00E-03		24038		100		30.9		1.309		9.52E-04		9302800		33200.000		8868.985		4.74E+02		9.97E+03				40		5.78E+03				40		7.51E+03

		A15		a		40		4.00E-06		-1.00E-03		17785		100		32.5		1.325		7.01E-04		7310300		34700.000		5140.685		2.78E+02		5.78E+03				50		1.89E+04				50		1.97E+04

		A17		a		40		4.00E-06		-1.00E-03		19341		100		32.8		1.328		7.64E-04		8697400		34600.000		6656.056		3.61E+02		7.51E+03				60		2.39E+04				60		2.15E+04

		A20		a		40		4.00E-06		-1.00E-03		0		100		0		1		-1.00E-05		0		0.000		0.000		0.00E+00		0.00E+00				72		3.98E+04				72		2.36E+04

		A20 Dup		a		40		4.00E-06		-1.00E-03		19189		100		30.9		1.309		7.58E-04		13897100		32900.000		10541.446		5.64E+02		1.19E+04

		A20 Trip		a		40		4.00E-06		-1.00E-03		17654		100		29.5		1.295		6.96E-04		11424700		31300.000		7965.273		4.21E+02		8.99E+03

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				20% A						20% B

		A0		a		50		4.00E-06		-1.30E-03		18134		80		33.15		1.3315		8.90E-04		19398300		33700.000		17289.541		9.40E+02		1.97E+04				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil

		A2		a		50		4.00E-06		-1.30E-03		19241		80		33.3		1.333		9.46E-04		17629400		33600.000		16691.174		9.09E+02		1.90E+04				0		0				0		0

		A5		a		50		4.00E-06		-1.30E-03		28649		80		31.3		1.313		1.42E-03		24133300		31700.000		34202.002		1.83E+03		3.90E+04				2		-3.03E-01				2		-2.71E-01

		A10		a		50		4.00E-06		-1.30E-03		20510		80		32.4		1.324		1.01E-03		22070000		33000.000		22292.266		1.21E+03		2.54E+04				12		-4.07E+00				12		-1.00E+01

		A10 Dup		a		50		4.00E-06		-1.30E-03		38478		80		27.3		1.273		1.91E-03		21377400		27600.000		40809.239		2.12E+03		4.66E+04				30		0.00E+00				30		9.10E+03

		A10 Trip		a		50		4.00E-06		-1.30E-03		18343		80		30.2		1.302		9.01E-04		24007100		30900.000		21643.140		1.15E+03		2.46E+04				40		0.00E+00				40		1.19E+04

		A15		a		50		4.00E-06		-1.30E-03		18947		80		32		1.32		9.31E-04		17752500		32500.000		16545.815		8.92E+02		1.89E+04				50		0.00E+00				50		1.74E+04

		A17		a		50		4.00E-06		-1.30E-03		18247		80		32.2		1.322		8.96E-04		19308200		32800.000		17318.067		9.35E+02		1.97E+04				60		0.00E+00				60		1.26E+04

		A20		a		50		4.00E-06		-1.30E-03		0		80		0		1		-1.63E-05		0		0.000		0.000		0.00E+00		0.00E+00				72		0.00E+00				72		1.57E+04

		A20 Dup		a		50		4.00E-06		-1.30E-03		16354		80		29.8		1.298		8.01E-04		19158100		30900.000		15367.731		8.15E+02		1.74E+04

		A20 Trip		a		50		4.00E-06		-1.30E-03		15362		80		29		1.29		7.52E-04		17624500		29500.000		13263.046		6.99E+02		1.51E+04

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil				20% C						10% (Average)

		A0		a		60		4.00E-06		-1.20E-03		13433		60		35		1.35		8.76E-04		18100850		33150.000		15863.687		8.75E+02		1.84E+04				t		mg N2O-N / kg soil				t		mg N2O-N / kg soil		SE

		A2		a		60		4.00E-06		-1.20E-03		18866		60		35.1		1.351		1.24E-03		19207700		33300.000		23796.432		1.31E+03		2.76E+04				0		0				0		0.00E+00		0.00E+00

		A5		a		60		4.00E-06		-1.20E-03		28857		60		33.2		1.332		1.90E-03		28617700		31300.000		54514.794		2.97E+03		6.33E+04				2		-2.68E-01				2		-2.89E-01		2.07E-02

		A10		a		60		4.00E-06		-1.20E-03		15286		60		33.75		1.3375		9.99E-04		20477600		32400.000		20476.097		1.12E+03		2.37E+04				12		-9.66E+00				12		-8.43E+00		7.35E-01

		A10 Dup		a		60		4.00E-06		-1.20E-03		26545		60		29.35		1.2935		1.75E-03		38450700		27300.000		67301.893		3.56E+03		7.82E+04				30		1.22E+04				30		3.31E+04		1.83E+04

		A10 Trip		a		60		4.00E-06		-1.20E-03		13903		60		32.27		1.3227		9.07E-04		18312800		30200.000		16622.167		8.98E+02		1.93E+04				40		8.99E+03				40		2.26E+04		1.33E+04

		A15		a		60		4.00E-06		-1.20E-03		16620		60		34		1.34		1.09E-03		18915000		32000.000		20598.460		1.13E+03		2.39E+04				50		1.51E+04				50		3.22E+04		7.19E+03

		A17		a		60		4.00E-06		-1.20E-03		15548		60		34.08		1.3408		1.02E-03		18214800		32200.000		18533.758		1.02E+03		2.15E+04				60		1.35E+04				60		4.04E+04		1.90E+04

		A20		a		60		4.00E-06		-1.20E-03		0		60		0		1		-2.00E-05		0		0.000		0.000		0.00E+00		0.00E+00				72		1.92E+04				72		6.66E+04		2.53E+04

		A20 Dup		a		60		4.00E-06		-1.20E-03		10254		60		31.65		1.3165		6.64E-04		16324200		29800.000		10843.497		5.83E+02		1.26E+04

		A20 Trip		a		60		4.00E-06		-1.20E-03		11652		60		30.77		1.3077		7.57E-04		15333000		29000.000		11615.954		6.21E+02		1.35E+04

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil										20% (Average)

		A0		a		72		4.00E-06		-1.30E-03		11873		20		41.18		1.4118		2.31E-03		13398000		35000.000		30987.996		1.79E+03		3.71E+04										t		mg N2O-N / kg soil		SE

		A2		a		72		4.00E-06		-1.30E-03		23989		20		40.58		1.4058		4.73E-03		18830900		35100.000		89213.253		5.12E+03		1.06E+05										0		0.00E+00		0.00E+00

		A5		a		72		4.00E-06		-1.30E-03		31167		20		31.6		1.316		6.17E-03		28823800		33200.000		177908.134		9.56E+03		2.01E+05										2		-2.69E-01		1.48E-03

		A10		a		72		4.00E-06		-1.30E-03		15635		20		43.34		1.4334		3.06E-03		15252250		33750.000		46758.608		2.74E+03		5.73E+04										12		-9.84E+00		1.75E-01

		A10 Dup		a		72		4.00E-06		-1.30E-03		17055		20		45.63		1.4563		3.35E-03		26515650		29350.000		88774.788		5.28E+03		1.14E+05										30		1.07E+04		1.56E+03

		A10 Trip		a		72		4.00E-06		-1.30E-03		8456		20		44.63		1.4463		1.63E-03		13870730		32270.000		22585.129		1.33E+03		2.82E+04										40		1.04E+04		1.45E+03

		A15		a		72		4.00E-06		-1.30E-03		11647		20		24.06		1.2406		2.26E-03		16586000		34000.000		37599.221		1.91E+03		3.98E+04										50		1.63E+04		1.16E+03

		A17		a		72		4.00E-06		-1.30E-03		6588		20		42.07		1.4207		1.25E-03		15513920		34080.000		19455.959		1.13E+03		2.36E+04										60		1.30E+04		4.45E+02

		A20		a		72		4.00E-06		-1.30E-03		0		20		53.25		1.5325		-6.50E-05		0		0.000		0.000		0.00E+00		0.00E+00										72		1.75E+04		1.77E+03

		A20 Dup		a		72		4.00E-06		-1.30E-03		6402		20		45.05		1.4505		1.22E-03		10222350		31650.000		12445.170		7.37E+02		1.57E+04

		A20 Trip		a		72		4.00E-06		-1.30E-03		6738		20		47.22		1.4722		1.28E-03		11621230		30770.000		14926.859		8.98E+02		1.92E+04
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		Sample ID		Site		Bottle (g)		Bottle + Soil (g)		Total Wet Soil (g)		Bottle Volume (mL)		% Moisture		Total Soil Moisture (mL)		Total Dry Soil (g)						alpha		0.544				Total Volume (mL) =

		A0		a		99.529		103.094		3.565		162		74.38		2.65		0.91						Temp (deg C)		25				Volume of acetylene gas added (mL) =

		A2		a		100.046		103.335		3.289		162		74.38		2.45		0.84						Temp (K)		298.15

		A5		a		101.292		104.943		3.651		162		74.38		2.72		0.94												Volume of N2 Purged DI added

		A10		a		100.781		104.369		3.588		162		74.38		2.67		0.92												Volume of DP solution added

		A10 Dup		a		99.18		103.495		4.315		162		74.38		3.21		1.11

		A10 Trip		a		100.367		104.52		4.153		162		74.38		3.09		1.06

		A15		a		99.37		103.545		4.175		162		74.38		3.11		1.07

		A17		a		99.575		103.98		4.405		162		74.38		3.28		1.13

		A20		a		101.869		105.735		3.866		162		74.38		2.88		0.99

		A20 Dup		a		100.826		105.081		4.255		162		74.38		3.16		1.09

		A20 Trip		a		101.08		105.353		4.273		162		74.38		3.18		1.09

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil

		A0		a		2		4.00E-06		-1.20E-03		0		1000		39.2		1.392		-1.20E-06		159348.353		2651.647		-1.140		0.00E+00		0.00E+00

		A2		a		2		4.00E-06		-1.20E-03		0		1000		37.4		1.374		-1.20E-06		159553.6418		2446.358		-1.067		0.00E+00		0.00E+00

		A5		a		2		4.00E-06		-1.20E-03		0		1000		35.8		1.358		-1.20E-06		159284.3862		2715.614		-1.163		0.00E+00		0.00E+00

		A10		a		2		4.00E-06		-1.20E-03		0		1000		37.2		1.372		-1.20E-06		159331.2456		2668.754		-1.146		0.00E+00		0.00E+00

		A10 Dup		a		2		4.00E-06		-1.20E-03		0		1000		30.5		1.305		-1.20E-06		158790.503		3209.497		-1.339		0.00E+00		0.00E+00

		A10 Trip		a		2		4.00E-06		-1.20E-03		0		1000		34.6		1.346		-1.20E-06		158910.9986		3089.001		-1.296		0.00E+00		0.00E+00

		A15		a		2		4.00E-06		-1.20E-03		0		1000		36		1.36		-1.20E-06		158894.635		3105.365		-1.302		0.00E+00		0.00E+00

		A17		a		2		4.00E-06		-1.20E-03		0		1000		36		1.36		-1.20E-06		158723.561		3276.439		-1.363		0.00E+00		0.00E+00

		A20		a		2		4.00E-06		-1.20E-03		0		1000		36		1.36		-1.20E-06		159124.4692		2875.531		-1.220		0.00E+00		0.00E+00

		A20 Dup		a		2		4.00E-06		-1.20E-03		0		1000		34		1.34		-1.20E-06		158835.131		3164.869		-1.323		0.00E+00		0.00E+00

		A20 Trip		a		2		4.00E-06		-1.20E-03		0		1000		33.1		1.331		-1.20E-06		158821.7426		3178.257		-1.328		0.00E+00		0.00E+00

		Sample ID		Site		Time (hrs)		m		b		Peak Area		Vi  (uL)		kPa		atm		Cg (uL N2O/uL gas)		Vg (uL)		Vl (uL)		M (uL N2O)		N (umoles)		mg N2O-N / kg soil

		A0		a		12		5.00E-06		-6.00E-05		30602		500		37.5		1.375		3.06E-04		-39200		39200.000		3563.209		0.00E+00		0.00E+00

		A2		a		12		5.00E-06		-6.00E-05		14138		200		35		1.35		3.53E-04		-37400		37400.000		3924.701		0.00E+00		0.00E+00

		A5		a		12		5.00E-06		-6.00E-05		15373		200		34.8		1.348		3.84E-04		-35800		35800.000		4085.246		0.00E+00		0.00E+00

		A10		a		12		5.00E-06		-6.00E-05		16593		180		36		1.36		4.61E-04		-37200		37200.000		5091.279		0.00E+00		0.00E+00

		A10 Dup		a		12		5.00E-06		-6.00E-05		29648		200		29.5		1.295		7.41E-04		-30500		30500.000		6714.832		0.00E+00		0.00E+00

		A10 Trip		a		12		5.00E-06		-6.00E-05		12959		100		33.4		1.334		6.47E-04		-34600		34600.000		6655.658		0.00E+00		0.00E+00

		A15		a		12		5.00E-06		-6.00E-05		8717		100		34.8		1.348		4.35E-04		-36000		36000.000		4656.043		0.00E+00		0.00E+00

		A17		a		12		5.00E-06		-6.00E-05		9821		100		34.8		1.348		4.90E-04		-36000		36000.000		5246.540		0.00E+00		0.00E+00

		A20		a		12		5.00E-06		-6.00E-05		14597		300		54.48		1.5448		2.43E-04		-36000		36000.000		2600.360		0.00E+00		0.00E+00

		A20 Dup		a		12		5.00E-06		-6.00E-05		11677		80		33		1.33		7.29E-04		-34000		34000.000		7365.791		0.00E+00		0.00E+00

		A20 Trip		a		12		5.00E-06		-6.00E-05		14420		100		31.9		1.319		7.20E-04		-33100		33100.000		7085.613		0.00E+00		0.00E+00
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