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Introduction

To determine the effectiveness of spill-proof portable fuel containers to control diurnal emissions (permeation and evaporative), the California Air Resources Board (ARB) tested 15 containers over a period of 175 days using Phase II Certification fuel.  Each container was filled with CERT fuel and allowed to soak in order to reach equilibrium.  During the soak period, each spout was cycle tested in order to demonstrate real world conditions.  Following the initial soak period, the containers were then placed into a Sealed Housing for Evaporative Determination unit (SHED) and subjected to California variable temperature profiles.

Test Protocol 

Staff filled various size containers to 50% capacity with CERT fuel and then installed spill-proof spouts on each container.  Once sealed, each spout was then actuated 500 times over a 5-week period in order to subject the spouts to gasoline and test for durability.  

After 160 days had lapsed, the containers were subjected to 4 diurnal cycles (65oF-105oF-65oF) with spouts installed.  The containers were weighed daily to observe the weight loss (emission loss) rates.  This type of testing was performed to gain an understanding of the baseline diurnal emissions resulting from both evaporation and permeation.  Following testing, the spouts were then removed from the containers and each container was permanently sealed using HDPE coupons welded over each container opening.  The purpose was to examine permeation so that the evaporation emissions could be quantified.    

Test Results: Combined Evaporation and Permeation (Diurnal)

Figure 1 summarizes the combined evaporation and permeation (diurnal) test results with the spill-proof spouts installed and containers filled to 50% capacity with CERT fuel.  The results revealed two manufacturers producing containers that emit more than 0.40 grams/gallon per day and two manufacturers producing containers emitting lower than the current standard.  Further analysis details the reason for the high results.  Manufacturer B had one faulty spout of the three containers tested.  The results from the faulty spout elevated the average emissions from the line of containers tested.  Manufacturer D submitted untreated containers for testing.  Also known as pure HDPE, without any type of barrier or treatment, these containers had no barrier against permeation.
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Test Results: Permeation Testing

Figure 2 summarizes the results from testing the same containers with spill-proof spouts removed and sealed using HDPE coupons.  Also known as permeation testing, each container was again subjected a 4-day variable temperature (65oF-105oF-65oF) test using a SHED.  As seen in the figure below, the results for permeation exceeded the current standard in all cases except one.  In one instance, the average daily weight loss was 0.00 grams per day.  Similar to the prior combined evaporation and permeation (diurnal) test, Manufacturer D again exceeded the current standard as a result of having no permeation barrier on any of the three containers tested. 
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Summary of Test Results

Average Evaporative Loss

0.27 
g/gal/day (8 PFC’s)

0.40
g/gal/day (3 Utility Jugs)

0.30
g/gal/day average (all 11 containers)

Average Permeation Loss

0.10
g/gal/day (8 PFC’s)

0.60 g/gal/day (3 Utility Jugs)

0.23 g/gal/day average (all 11 containers)

Average Diurnal Loss Rates
0.37
g/gal/day (8 PFC’s)

(permeation + evaporation)
1.00
g/gal/day (3 Utility Jugs)

0.53
g/gal/day average (all 11 PFC’s)

Conclusion

As shown in Figures 1 and 2, the use of permeation barrier treatments greatly reduces permeation and overall diurnal emissions from portable fuel containers.  Existing technology and currently produced containers can exceed and in some cases, eliminate permeation emissions from portable fuel containers.  In some instances, the spill-proof spout may be cause for some evaporative emissions.  This is most likely related to quality assurance when producing large numbers of product as staff only identified one faulty spout of the three tested.

Attachment 1

1 Day / 24 Hour / 1440 Minute Episodic Variable Temperature Profile

HOUR
MINUTE
TIME REMAINING

(MINUTES)
TEMPERATURE

((F)

0
0
1440
65.0

1
60
1380
66.6

2
120
1320
72.6

3
180
1260
80.3

4
240
1200
86.1

5
300
1140
90.6

6
360
1080
94.6

7
420
1020
98.1

8
480
960
101.2

9
540
900
103.4

10
600
840
104.9

11
660
780
105.0

12
720
720
104.2

13
780
660
101.1

14
840
600
95.3

15
900
540
88.8

16
960
480
84.4

17
1020
420
80.8

18
1080
360
77.8

19
1140
300
75.3

20
1200
240
72.0

21
1260
180
70.0

22
1320
120
68.2

23
1380
60
66.5

24
1440
0
65.0




























Figure 2 – Permeation Test Results
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Figure 1 – Combined Evaporation & Permeation (Diurnal) Results
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All

		ARB Permeation Results (no spouts)																										Plot Data (4-Day Averages)

		All containers filled to 50% rated capacity.

		All measurements in grams																										Manuf A		0.1		g/gal/day

																												Manuf B		0.0		g/gal/day

																												Manuf C		0.2		g/gal/day

		Start Date		Manuf.		PFC ID#		12/20/04		12/21/04		Diff		12/22/04		Diff		12/23/04		Diff		12/24/04		Diff				Manuf D		0.6		g/gal/day

		9/27/04		Scribner		Trip		2206.5		2207.0		-0.5		2206.7		0.3		2206.6		0.1		2206.7		-0.1

		9/27/04		Scribner		730-256		8485.3		8481.8		3.5		8479.5		2.3		8477.7		1.8		8475.6		2.1

		9/27/04		Scribner		730-4516		8327.9		8326.5		1.4		8322.3		4.2		8320.5		1.8		8318.6		1.9

		9/27/04		Scribner		730-3510		8561.0		8557.2		3.8		8554.8		2.4		8553		1.8		8551.1		1.9

										Averages:		0.6				0.6				0.4				0.4

														730-256				730-4516				730-3510

												3-day Average (g/gal/day):		0.5				0.5				0.5

												4-day Average (g/gal/day):		0.5				0.5				0.5

		9/27/04		Blitz		Trip		358.3		358.3		0.0		358.2		0.1		358.2		0		358.2		0

		9/27/04		Blitz		Cert01		1671.3		1671.0		0.3		1670.95		0.1		1670.94		0.01		1670.88		0.06

		9/27/04		Blitz		Cert02		1613.6		1613.3		0.3		1613.26		0.0		1613.22		0.04		1613.1		0.12

		9/27/04		Blitz		Cert03		1644.5		1644.3		0.3		1644.17		0.1		1644.14		0.03		1644.09		0.05

										Averages:		0.3				0.1				0.0				0.1

														Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):		0.1				0.1				0.1

												4-day Average (g/gal/day):		0.1				0.1				0.1

		9/27/04		Midwest		Trip		582.4		582.4		0.0		582.4		0.0		582.3		0.1		582.4		-0.1

		9/27/04		Midwest		Cert01		3165.2		3164.7		0.5		3164.64		0.1		3164.61		0.03		3164.48		0.13

		9/27/04		Midwest		Cert02		3084.7		3084.2		0.5		3084.11		0.1		3084.05		0.06		3083.91		0.14

		9/27/04		Midwest		Cert03		3128.1		3127.6		0.6		3127.4		0.2		3127.39		0.01		3127.28		0.11

										Averages:		0.3				0.1				0.0				0.1

														Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):		0.1				0.1				0.1

												4-day Average (g/gal/day):		0.1				0.1				0.1

		9/27/04		Wedco		Trip		473.0		473.1		-0.1		473		0.1		473		0		473		0

		9/27/04		Wedco		Cert01		3139.9		3139.2		0.7		3138.9		0.3		3138.61		0.29		3138.28		0.33

		9/27/04		Wedco		Cert02		3134.9		3132.5		2.4		3130.7		1.8		3128.55		2.15		3126.28		2.27

		9/27/04		Wedco		Cert03		3119.2		3118.5		0.7		3118.12		0.4		3117.82		0.3		3117.41		0.41

										Averages:		1.3				0.8				0.9				1.0

														Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):		0.3								0.4

												4-day Average (g/gal/day):		0.3								0.4

		9/27/04		VP Racing		Trip		1852.6		1852.7		-0.1		1852.5		0.2		1852.5		0		1852.5		0

		9/27/04		VP Racing		Cert01		8104.5		8099.0		5.5		8095.7		3.3		8092.8		2.9		8089.7		3.1

		9/27/04		VP Racing		Cert02		8082.6		8077.2		5.4		8073.8		3.4		8070.7		3.1		8068		2.7

		9/27/04		VP Racing		Cert03		8052.8		8047.0		5.8		8043.7		3.3		8040.8		2.9		8037.8		3

										Averages:		1.1				0.7				0.6				0.6

														Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):		0.8				0.8				0.8

												4-day Average (g/gal/day):		0.7				0.7				0.8





Wedco

		ARB Permeation Results (no spouts)

		All containers filled to 50% of rated capacity

		All measurements in grams

		Start Date		Manuf.		PFC ID#		12/20/04		12-21 Corr		Diff		12-21 Initial		12-22 Corr		Diff		12-22 Initial		12/23/04		Diff		12/24/04		Diff

		9/27/04		Wedco		Trip		473.0		473.1		-0.1		473.1		473		0.1		473		473		0		473		0

		9/27/04		Wedco		Cert01		3139.9		3139.1		0.8		3139.2		3139.0		0.1		3138.9		3138.61		0.39		3138.28		0.33

		9/27/04		Wedco		Cert02		3134.9		3132.4		2.5		3132.5		3130.8		1.6		3130.7		3128.55		2.25		3126.28		2.27

		9/27/04		Wedco		Cert03		3119.2		3118.4		0.8		3118.5		3118.2		0.2		3118.12		3117.82		0.4		3117.41		0.41

										Averages:		1.1						0.5						0.8				0.8

																						*not included, leaking coupon

																Cert 01						Cert 02				Cert 03

												3-day Average (g/gal/day):				0.3						1.7				0.4

												4-day Average (g/gal/day):				0.3						1.7				0.4

														3-Day Average, remove first day:		0.2						1.6				0.3

		Plot Data

		Cert 01

		Day 1		0.6

		Day 2		0.1

		Day 3		0.3

		Day 4		0.3

		Cert 02

		Day 1		2.0

		Day 2		1.3

		Day 3		1.8

		Day 4		1.8

		Cert 03

		Day 1		0.7

		Day 2		0.1

		Day 3		0.3

		Day 4		0.3





Wedco

		0

		0

		0

		0



Cert 01 Container
(g/gallon/day)



Midwest

		0

		0

		0

		0



Cert 02 Container
(g/gallon/day)



Scribner

		0

		0

		0

		0



Cert 03 Container
(g/gallon/day)



VP Racing

		ARB Permeation Results (no spouts)

		All containers filled to 50% of rated capacity

		All measurements in grams

		Start Date		Manuf.		PFC ID#		12/20/04		12/21/04		Diff		12/22/04		Diff		12/23/04		Diff		12/24/04		Diff

		9/27/04		Midwest		Trip		582.4		582.4		0.0		582.4		0.0		582.4		0		582.4		0

		9/27/04		Midwest		Cert01		3165.2		3164.7		0.5		3164.64		0.1		3164.61		0.03		3164.48		0.13

		9/27/04		Midwest		Cert02		3084.7		3084.2		0.5		3084.11		0.1		3084.05		0.06		3083.91		0.14

		9/27/04		Midwest		Cert03		3128.1		3127.6		0.6		3127.4		0.2		3127.39		0.01		3127.28		0.11

										Averages:		0.3				0.1				0.0				0.1

														Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):		0.1				0.1				0.1

												4-day Average (g/gal/day):		0.1				0.1				0.1

												3-Day Average, remove Day 1:		0.0				0.1				0.0

		Plot Data

		Cert 01

		Day 1		0.3

		Day 2		0.0

		Day 3		0.0

		Day 4		0.1

		Cert 02

		Day 1		0.2

		Day 2		0.1

		Day 3		0.0

		Day 4		0.1

		Cert 03

		Day 1		0.3

		Day 2		0.1

		Day 3		0.0

		Day 4		0.1





VP Racing

		



Container Cert 01
(g/gal/day)



Blitz

		



Container Cert 02
(g/gal/day)



		



Container Cert 03
(g/gal/day)



		ARB Permeation Results (no spouts)

		All containers filled to 50% of rated capacity

		All measurements in grams

		Start Date		Manuf.		PFC ID#		12/20/04		12-21 Corr.		Diff		12-21 Initial		12-22 Corr.		Diff		12-22 Initial		12-23 Corr.		Diff		12-23 Initial		12-24 Corr.		Diff

		9/27/04		Scribner		Trip		2206.5		2207.0		-0.5		2207.0		2206.7		0.3		2206.7		2206.6		0.1		2206.6		2206.7		-0.1

		9/27/04		Scribner		730-256		8485.3		8481.3		4.0		8481.8		8479.8		1.5		8479.5		8477.8		2		8477.7		8475.5		2.3

		9/27/04		Scribner		730-4516		8327.9		8326.0		1.9		8326.5		8322.6		3.4		8322.3		8320.6		2		8320.5		8318.5		2.1

		9/27/04		Scribner		730-3510		8561.0		8556.7		4.3		8557.2		8555.1		1.6		8554.8		8553.1		2		8553		8551		2.1

										Averages:		0.7						0.4						0.4						0.4

																730-256						730-4516						730-3510

												3-day Average (g/gal/day):				0.5						0.5						0.5

												4-day Average (g/gal/day):				0.5						0.5						0.5

		Plot Data

		730-256

		Day 1		0.8

		Day 2		0.3

		Day 3		0.4

		Day 4		0.5

		730-4516

		Day 1		0.38

		Day 2		0.68

		Day 3		0.4

		Day 4		0.42

		730-3510

		Day 1		0.86

		Day 2		0.32

		Day 3		0.4

		Day 4		0.42





		0

		0

		0

		0



Container 730-256
(g/gal/day)



		0

		0

		0

		0



Container 730-4516
(g/gal/day)



		0

		0

		0

		0



Container 730-3510
(g/gal/day)



		ARB Permeation Results (no spouts)

		All containers filled to 50% of rated capacity

		All measurements in grams

		Start Date		Manuf.		PFC ID#		12/20/04		12-21 Corr.		Diff		12-21 Initial		12-22 Corr		Diff		12-22 Initial		12/23/04		Diff		12/24/04		Diff

		9/27/04		VP		Trip		1852.6		1852.7		-0.1		1852.7		1852.5		0.2		1852.5		1852.5		0		1852.5		0

		9/27/04		VP		Cert01		8104.5		8098.9		5.6		8099.0		8095.9		3.0		8095.7		8092.8		2.9		8089.7		3.1

		9/27/04		VP		Cert02		8082.6		8077.1		5.5		8077.2		8074.0		3.1		8073.8		8070.7		3.1		8068		2.7

		9/27/04		VP		Cert03		8052.8		8046.9		5.9		8047.0		8043.9		3.0		8043.7		8040.8		2.9		8037.8		3

										Averages:		1.1						0.6						0.6				0.6

																		Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):						0.8				0.8				0.8

												4-day Average (g/gal/day):						0.7				0.7				0.7

		Plot Data														3-Day Average, remove Day 1:		0.6				0.6				0.6

		Cert 01

		Day 1		1.12

		Day 2		0.6

		Day 3		0.58

		Day 4		0.62

		Cert 02

		Day 1		1.1

		Day 2		0.62

		Day 3		0.62

		Day 4		0.54

		Cert 03

		Day 1		1.18

		Day 2		0.6

		Day 3		0.58

		Day 4		0.6





		0

		0

		0

		0



Cert 01
(g/gal/day)



		0

		0

		0

		0



Cert 02
(g/gal/day)



		0

		0

		0

		0



Cert 03
(g/gal/day)



		ARB Permeation Results (no spouts)

		All containers filled to 50% of rated capacity

		All measurements in grams

		Start Date		Manuf.		PFC ID#		12/20/04		12/21/04		Diff		12/22/05		Diff		12/23/04		Diff		12/24/04		Diff

		9/27/04		Blitz		Trip		358.3		358.3		0.0		358.3		0.0		358.3		0		358.3		0

		9/27/04		Blitz		Cert01		1671.3		1671.0		0.3		1670.95		0.1		1670.94		0.01		1670.88		0.06

		9/27/04		Blitz		Cert02		1613.6		1613.3		0.3		1613.26		0.0		1613.22		0.04		1613.1		0.12

		9/27/04		Blitz		Cert03		1644.5		1644.3		0.3		1644.17		0.1		1644.14		0.03		1644.09		0.05

										Averages:		0.3				0.1				0.0				0.1

														Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):		0.1				0.1				0.1

												3-Day (g/m^2/day)		0.7				0.7				0.8

												4-day Average (g/gal/day):		0.1				0.1				0.1

												4-Day (g/m^2/day)		0.6				0.7				0.7

												3-Day Average, remove Day 1:		0.0				0.1				0.1

		Plot Data

		Cert 01

		Day 1		0.3

		Day 2		0.1

		Day 3		0.0

		Day 4		0.1

		Cert 02

		Day 1		0.3

		Day 2		0.0

		Day 3		0.0

		Day 4		0.1

		Cert 03

		Day 1		0.3

		Day 2		0.1

		Day 3		0.0

		Day 4		0.1





		0

		0

		0

		0



Container Cert 01
(g/gal/day)



		0
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		0

		0



Container Cert 02
(g/gal/day)



		0

		0

		0

		0



Container Cert 03
(g/gal/day)
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All

		ARB Diurnal Results With Spouts (160-day soak)

		PFC's with spouts installed.  All containers filled to 50% rated capacity.

		Trip blank weights not included in averages.

		All measurements in grams

																												Plot Data (4-Day Averages)

		Start Date		Manufacturer		PFC ID#		12/6/04		12/7/04		Diff		12/8/04		Diff		12/9/04		Diff		12/10/04		Diff				Scribner Jug		0.9		g/gal/day

																												Manuf A		0.2		g/gal/day

		9/27/04		Scribner		Trip		2207.7		2207.1		0.6		2207		0.1		2207.1		-0.1		2207		0.1				Manuf B		0.7		g/gal/day

		9/27/04		Scribner		730-256		8777.4		8767.4		10.0		8762.5		4.9		8758.7		3.8		8754.1		4.6				Manuf C		0.2		g/gal/day

		9/27/04		Scribner		730-4516		8492.5		8485.1		7.4		8480.1		5.0		8474.2		5.9		8468.6		5.6				Manuf D		1.0		g/gal/day

		9/27/04		Scribner		730-3510		8848.6		8839.3		9.3		8834.4		4.9		8831.3		3.1		8828.1		3.2

										Averages:		1.8				1.0				0.9				0.9

														730-256				730-4516				730-3510

												3-day Average (g/gal/day):		1.2				1.2				1.2

												4-day Average (g/gal/day):		1.2				1.2				1.0

		9/27/04		Blitz		Trip		358.5		358.3		0.2		358.3		0.0		358.3		0		358.3		0

		9/27/04		Blitz		Cert01		1710.8		1710.5		0.3		1710.3		0.2		1710.2		0.1		1710.1		0.1

		9/27/04		Blitz		Cert02		1654.0		1653.5		0.5		1653.3		0.2		1653.2		0.1		1653.1		0.1

		9/27/04		Blitz		Cert03		1684.6		1684.1		0.5		1683.9		0.2		1683.8		0.1		1683.7		0.1

										Averages:		0.4				0.2				0.1				0.1

														Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):		0.2				0.3				0.3

												4-day Average (g/gal/day):		0.2				0.2				0.2

		9/27/04		Midwest		Trip		582.5		582.3		0.2		582.5		-0.2		582.4		0.1		582.5		-0.1

		9/27/04		Midwest		Cert01		3212.3		3211.0		1.3		3210.5		0.5		3210.1		0.4		3209.8		0.3

		9/27/04		Midwest		Cert02		3136.1		3133.8		2.3		3132.4		1.4		3130.8		1.6		3129.2		1.6

		9/27/04		Midwest		Cert03		3181.4		3178.8		2.6		3177.2		1.6		3175.6		1.6		3173.7		1.9

										Averages:		1.0				0.6				0.6				0.6

														Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):		0.4				0.9				1.0

												4-day Average (g/gal/day):		0.3				0.9				1.0

		9/27/04		Wedco		Trip		473.4		473.2		0.2		473.1		0.1		473.1		0		473.1		0

		9/27/04		Wedco		Cert01		3213.4		3212.3		1.1		3212.1		0.2		3211.8		0.3		3211.5		0.3

		9/27/04		Wedco		Cert02		3211.6		3210.7		0.9		3210.5		0.2		3210.2		0.3		3210		0.2

		9/27/04		Wedco		Cert03		3191.2		3190.3		0.9		3190.1		0.2		3189.9		0.2		3189.7		0.2

										Averages:		1.0				0.2				0.3				0.2

														Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):		0.4				0.4				0.3

												4-day Average (g/gal/day):		0.4				0.3				0.3

		9/27/04		VP Racing		Trip		1854.4		1853.3		1.1		1853.1		0.2		1852.9		0.2		1852.9		0

		9/27/04		VP Racing		Cert01		8324.4		8314.6		9.8		8308.4		6.2		8304.7		3.7		8300.7		4

		9/27/04		VP Racing		Cert02		8310.5		8297.4		13.1		8291.9		5.5		8286.4		5.5		8282.3		4.1

		9/27/04		VP Racing		Cert03		8276.5		8264.0		12.5		8258.7		5.3		8253.8		4.9		8249.7		4.1

										Averages:		2.4				1.1				0.9				0.8

														Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):		1.3				1.6				1.5

												4-day Average (g/gal/day):		1.2				1.4				1.3





Wedco

		ARB Diurnal Results With Spouts (160-day soak)

		Spill-Proof Spouts Installed On All Containers

		All containers filled to 50% of rated capacity

		All measurements in grams

		Start Date		Manuf		PFC ID#		12/6/04		12-7 Corr.		Diff		12-7 Initial		12-8 Corr.		Diff		12-8 Initial		12/9/04		Diff		12/10/04		Diff

		9/27/04		Wedco		Trip		473.0		473.1		-0.1		473.1		473		0.1		473		473		0		473		0

		9/27/04		Wedco		Cert01		3220.3		3219.9		0.4		3220.0		3219.7		0.2		3219.6		3219.3		0.4		3219.2		0.1

		9/27/04		Wedco		Cert02		3218.8		3218.5		0.3		3218.6		3218.4		0.1		3218.3		3218.1		0.3		3217.9		0.2

		9/27/04		Wedco		Cert03		3197.9		3197.6		0.3		3197.7		3197.4		0.2		3197.3		3197.2		0.2		3197		0.2

										Averages:		0.3						0.1						0.2				0.1

																Cert 01						Cert 02				Cert 03

												3-day Average (g/gal/day):				0.3						0.2				0.2

												4-day Average (g/gal/day):				0.2						0.2				0.2

														3-Day Average, removing Day 1:		0.19						0.16				0.16

		Plot Data

		Cert 01

		Day 1		0.2

		Day 2		0.3

		Day 3		0.2

		Day 4		0.1

		Cert 02

		Day 1		0.2

		Day 2		0.2

		Day 3		0.2

		Day 4		0.2

		Cert 03

		Day 1		0.2

		Day 2		0.3

		Day 3		0.1

		Day 4		0.2





Wedco

		0

		0

		0

		0



Cert 01 Container
(g/gallon/day)



Midwest

		0

		0

		0

		0



Cert 02 Container
(g/gallon/day)



Scribner

		0

		0

		0

		0



Cert 03 Container
(g/gallon/day)



Blitz

		ARB Diurnal Results With Spouts (160-day soak)

		Spill-Proof Spouts Installed On All Containers

		All containers filled to 50% of rated capacity

		All measurements in grams

		Start Date		Manuf		PFC ID#		12/6/04		12-7 Corr.		Diff		12-7 Initial		12-8 Corr.		Diff		12-8 Initial		12-9 Corr.		Diff		12-9 Initial		12-10 Corr.		Diff

		9/27/04		Midwest		Trip		582.5		582.3		0.2		582.3		582.5		-0.2		582.5		582.4		0.1		582.4		582.5		-0.1

		9/27/04		Midwest		Cert01		3212.3		3211.2		1.1		3211.0		3210.3		0.9		3210.5		3210.2		0.1		3210.1		3209.7		0.5

		9/27/04		Midwest		Cert02		3136.1		3134.0		2.1		3133.8		3132.2		1.8		3132.4		3130.9		1.3		3130.8		3129.1		1.8

		9/27/04		Midwest		Cert03		3181.4		3179.0		2.4		3178.8		3177.0		2.0		3177.2		3175.7		1.3		3175.6		3173.6		2.1

										Averages:		0.9						0.8						0.5						0.7

																Cert 01						Cert 02						Cert 03

												3-day Average (g/gal/day):				0.4						0.9						1.0

												4-day Average (g/gal/day):				0.3						0.9						1.0

														3-Day Average, removing Day 1:		0.25						0.82						0.90

		Plot Data

		Cert 01

		Day 1		0.6

		Day 2		0.4

		Day 3		0.1

		Day 4		0.2

		Cert 02

		Day 1		1.0

		Day 2		0.9

		Day 3		0.6

		Day 4		0.9

		Cert 03

		Day 1		1.2

		Day 2		1.0

		Day 3		0.7

		Day 4		1.0





Blitz

		0

		0

		0

		0



Container Cert 01
(g/gal/day)



VP Racing

		0

		0

		0

		0



Container Cert 02
(g/gal/day)



		0

		0

		0

		0



Container Cert 03
(g/gal/day)



		ARB Diurnal Results With Spouts (160-day soak)

		Spill-Proof Spouts Installed On All Containers

		All containers filled to 50% of rated capacity

		All measurements in grams

		Start Date		Manuf		PFC ID#		12/6/04		12-7 Corr.		Diff		12-7 Initial		12-8 Corr.		Diff		12-8 Initial		12-9 Corr.		Diff		12-9 Initial		12-10 Corr.		Diff

		9/27/04		Scribner		Trip		2207.7		2207.1		0.6		2207.1		2207		0.1		2207		2207.1		-0.1		2207.1		2207		0.1

		9/27/04		Scribner		730-256		8777.4		8768.0		9.4		8767.4		8762.6		5.4		8762.5		8758.6		4		8758.7		8754.2		4.4

		9/27/04		Scribner		730-4516		8492.5		8485.7		6.8		8485.1		8480.2		5.5		8480.1		8474.1		6.1		8474.2		8468.7		5.4

		9/27/04		Scribner		730-3510		8848.6		8839.9		8.7		8839.3		8834.5		5.4		8834.4		8831.2		3.3		8831.3		8828.2		3

										Averages:		1.7						1.1						0.9						0.9

																730-256						730-4516						730-3510

												3-day Average (g/gal/day):				1.3						1.2						1.2

												4-day Average (g/gal/day):				1.2						1.2						1.0

														3-Day Average, Removing Day 1:		0.9						1.1						0.8

		Plot Data

		730-256

		Day 1		1.9

		Day 2		1.1

		Day 3		0.8

		Day 4		0.9

		730-4516

		Day 1		1.36

		Day 2		1.1

		Day 3		1.22

		Day 4		1.08

		730-3510

		Day 1		1.74

		Day 2		1.08

		Day 3		0.66

		Day 4		0.6





		0

		0

		0

		0



Container 730-256
(g/gal/day)



		0

		0

		0

		0



Container 730-4516
(g/gal/day)



		0

		0

		0

		0



Container 730-3510
(g/gal/day)



		ARB Diurnal Results With Spouts (160-day soak)

		Spill-Proof Spouts Installed On All Containers

		All containers filled to 50% of rated capacity

		All measurements in grams

						*all measurements corrected using Trip Blank

		Start Date		Manuf		PFC ID#		12/6/04		12-7 Corr.		Diff		12-7 Initial		12/8/04		Diff		12/9/04		Diff		12/10/04		Diff

		9/27/04		Blitz		Trip		358.5		358.3		0.2		358.3		358.3		0.0		358.3		0		358.3		0

		9/27/04		Blitz		Cert01		1710.8		1710.7		0.1		1710.5		1710.3		0.2		1710.2		0.1		1710.1		0.1

		9/27/04		Blitz		Cert02		1654.0		1653.7		0.3		1653.5		1653.3		0.4		1653.2		0.1		1653.1		0.1

		9/27/04		Blitz		Cert03		1684.6		1684.3		0.3		1684.1		1683.9		0.4		1683.8		0.1		1683.7		0.1

										Averages:		0.2						0.3				0.1				0.1

																Cert 01				Cert 02				Cert 03

												3-day Average (g/gal/day):				0.1				0.3				0.3

												4-day Average (g/gal/day):				0.1				0.2				0.2

														3-Day Average, removing Day 1 (g/gal/day):		0.13				0.20				0.20

		Plot Data

		Cert 01

		Day 1		0.1

		Day 2		0.2

		Day 3		0.1

		Day 4		0.1

		Cert 02

		Day 1		0.3

		Day 2		0.4

		Day 3		0.1

		Day 4		0.1

		Cert 03

		Day 1		0.3

		Day 2		0.4

		Day 3		0.1

		Day 4		0.1





		



Container Cert 01
(g/gal/day)



		



Container Cert 02
(g/gal/day)



		



Container Cert 03
(g/gal/day)



		ARB Diurnal Results With Spouts (160-day soak)

		Spill-Proof Spouts Installed On All Containers

		All containers filled to 50% of rated capacity

		All measurements in grams

		Start Date		Manuf		PFC ID#		12/6/04		12-7 Corr.		Diff		12-7 Initial		12-8 Corr.		Diff		12-8 Initial		12-9 Corr.		Diff		12-9 Initial		12/10/04		Diff

		9/27/04		VP		Trip		1854.4		1853.3		1.1		1853.3		1853.1		0.2		1853.1		1852.9		0.2		1852.9		1852.9		0

		9/27/04		VP		Cert01		8324.4		8315.7		8.7		8314.6		8308.6		7.1		8308.4		8304.9		3.7		8304.7		8300.7		4.2

		9/27/04		VP		Cert02		8310.5		8298.5		12.0		8297.4		8292.1		6.4		8291.9		8286.6		5.5		8286.4		8282.3		4.3

		9/27/04		VP		Cert03		8276.5		8265.1		11.4		8264.0		8258.9		6.2		8258.7		8254		4.9		8253.8		8249.7		4.3

										Averages:		2.1						1.3						0.9						0.9

																Cert 01						Cert 02						Cert 03

												3-day Average (g/gal/day):				1.3						1.6						1.5

												4-day Average (g/gal/day):				1.2						1.4						1.3

		Plot Data												3-Day Average, removing Day 1 (g/gal/day):		1.0						1.1						1.0

		Cert 01

		Day 1		1.74

		Day 2		1.42

		Day 3		0.74

		Day 4		0.84

		Cert 02

		Day 1		2.4

		Day 2		1.28

		Day 3		1.1

		Day 4		0.86

		Cert 03

		Day 1		2.28

		Day 2		1.24

		Day 3		0.98

		Day 4		0.86





		0

		0

		0

		0



Cert 01
(g/gal/day)



		0

		0

		0

		0



Cert 02
(g/gal/day)



		0

		0

		0

		0



Cert 03
(g/gal/day)




