Message threads between Statistician and Project Lead to develop final Equation for January 2011
revision of AP-42 section 13.2.1 Paved Roads.

Ron Myers to Benjamin Wells — 10/13/2010 with 5 attached files

Benjamin Wells to Ron Myers — 10/28/2010 with 6 attached files

Ron Myers to Benjamin Wells — 11/26/2010 with one attached file

Benjamin Wells to Ron Myers — 11/30/2010 (11:37am) (includes 11/26/2010 e-mail)

Ron Myers to Benjamin Wells — 11/30/2010 (4:43pm) (includes 11/26/2010 & 11/30/2010 e-mail)

Ron Myers to Benjamin Wells —12/02/2010

Benjamin Wells to Ron Myers — 12/03/2010 with 4 attached files.




Spreadsheet with Paved Road data
Ron Myers Benjamin Wells, Phil Lorang 10/13/2010 09:57 AM
Bob Schell, Mark Schmidt

Ben:

As requested during the meeting | have attached a spreadsheet with the paved road data. | am only
including the parameters that have been used in the past for predicting emissions. There are other meta
data associated with the tests but these are not consistently collected (such as number of wheels) or have
no influence on the emissions (such as ambient temperature). If you think you will need these, | can
assemble them.

1 S
[H]
Paved Road Test_Dataxlz

Also, for your information | have produced figures that show the data in 3D and 2D. The 2D figures also
identify the data name for that point.

| * |
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Give me a call if you have questions.

Ron Myers

U.S. Environmental Protection Agency
Office of Air Quality Planning and Standards
Sector Policy and Programs Division
Monitoring Policy Group, D243-05

RTP NC 27711

Tel. 919.541.5407

Fax 919.541.1039

E-mail myers.ron@epa.gov



All Data by silt loading

		

				Emissions adjusted for engine, brake & Tire wear.

				Run ID		Silt loading (g/m2)		Weight (tons)		Speed (mph)		PM-10 Emission factor (g/vmt)

				BH2		0.0127		2.2		55		0.02

				M-10		0.022		4.5		55		0.02

				M-11		0.022		4.8		55		0.0524171911

				M-12		0.022		3.8		55		0.02

				M-16		0.022		4.3		55		0.02

				M-15		0.049		2.7		35		1.2958177538

				CI-7		0.05		27		15.3		0.02

				CI-8		0.05		27		15.3		1.3466341707

				BJ6		0.06		2.2		45		0.1495321735

				BJ7		0.06		2.2		45		1.7885321735

				M-14		0.079		2.7		35		1.1958177538

				BK7		0.082		2.2		45		0.4185321735

				BK8		0.082		2.2		45		0.2885321735

				M-13		0.11		2.7		35		0.1318177538

				F32		0.117		14		NR		52.4124718688

				M-3		0.147		4.5		30		3.2840458429

				AUC8		0.15		2		27		7.7376179413

				BH1		0.184		2.2		55		0.9285321735

				F36		0.201		8.3		NR		54.2714162532

				F38		0.218		18		NR		166.1307565112

				AUC5		0.23		3.9		29		15.0713031465

				AUC6		0.23		6.2		27		3.3668168159

				AUC7		0.26		3		27		0.214189102

				M-2		0.26		3.8		30		1.3258460305

				M-9		0.293		4.1		30		3.0022173786

				F37		0.417		17		NR		76.3761853506

				AUC3		0.42		5.5		27		1.9486170035

				M-4		0.432		2.1		35		0.0300750574

				F39		0.441		18		NR		252.1307565112

				M-1		0.46		5.6		30		4.6840741196

				AUC4		0.52		6		25		15.7759025838

				M-7		0.59		2.3		35		4.0639892895

				CF-3/South		0.63		41		1		12.04

				CF-3N		0.63		41		5.1		0.02

				CM-4		0.7		39.5		5		5.048

				M-6		0.716		2.1		30		1.2330750574

				CM-1		0.72		39.8		5		4.138

				CM-2		0.72		39.6		1		52.44

				M-18		0.731		2		30		0.2276179413

				CE-19		0.76		38		5		16.388

				M-17		0.809		2		30		2.4976179413

				CF-2/South		0.81		41		1		52.44

				CF-2N		0.81		41		5.3		14.2132075472

				CE-2		0.86		36		1		52.94

				CE-3		0.86		39		1		33.94

				M-19		0.929		2.4		30		0.0164464056

				CF-1/South		0.97		40		1		8.44

				CF-1N		0.97		40		5		2.778

				M-5		1.01		2.2		35		0.5405321735

				CF-4N		1.1		41		4.7		0.7268085106

				CE-1		1.16		36		1		15.94

				AUE4		1.3		2.6		15		8.8403606377

				CE-11		1.34		12		5		151.788

				CE-12		1.34		13		5		20.888

				CF-5		1.4		41		1		5.24

				CE-16		1.41		40		5		74.888

				BH6		1.47		2.2		40		4.5285321735

				CE-15		1.91		40		5		61.288

				F35		2.03		25		NR		296.4764677133

				B59		2.06		11		NR		347.4487583869

				AUE3		2.2		2.6		15		15.9303606377

				B57		2.32		12		NR		194.4033295475

				B56		2.4		9.2		NR		125.5305302978

				M-8		2.48		2.2		20		11.0485321735

				F34		2.78		28		NR		186.2967173993

				CE-17		2.93		40		5		39.088

				B60		3.19		12		NR		438.4033295475

				B54		3.77		10		NR		92.7941872263

				AUE1		4		12		15		2.6233295475

				AUE2		4		5.1		16		10.3167885393

				F45		5.11		16		NR		211.22161419

				F74		5.59		29		NR		543.236800628

				B55		6.3		11		NR		182.4487583869

				B52		7.19		12		NR		34.8033295475

				B58		10.4		18		NR		367.1307565112

				Z1		11.3		8		10		316.585044905

				Z2		12.4		8		15		739.585044905

				Z3		12.4		8		15		1819.585044905

				B50		13.6		9.4		NR		81.6214445299

				B51		13.6		11		NR		139.4487583869

				F62		14.4		36		NR		314.8773

				F27		14.8		14		NR		129.3124718688

				F61		17.9		40		NR		460.8773

				AD3		52.9		40		23		230.8773

				AD2		63.6		39		23		339.8773

				Y2		76.1		3.7		10		181.7803889144

				Y1		90.7		3.6		10		116.7849317983

				AD1		94.8		42		23		1477.8773

				AC5		188		7		15		1419.6304737444

				Y3		193		3.8		10		36.0758460305

				Y4		193		3.7		10		199.7803889144

				AC4		287		5.7		10		1749.6895312356

				AC6		399		3.1		20		612.807646218





All Data Excluding one outlier

		

				Emissions adjusted for engine, brake & Tire wear.

				Run ID		Silt loading (g/m2)		Weight (tons)		Speed (mph)		PM-10 Emission factor (g/vmt)

				BH2		0.0127		2.2		55		0.02

				M-10		0.022		4.5		55		0.02

				M-11		0.022		4.8		55		0.0524171911

				M-12		0.022		3.8		55		0.02

				M-16		0.022		4.3		55		0.02

				M-15		0.049		2.7		35		1.2958177538

				CI-7		0.05		27		15.3		0.02

				CI-8		0.05		27		15.3		1.3466341707

				BJ6		0.06		2.2		45		0.1495321735

				BJ7		0.06		2.2		45		1.7885321735

				M-14		0.079		2.7		35		1.1958177538

				BK7		0.082		2.2		45		0.4185321735

				BK8		0.082		2.2		45		0.2885321735

				M-13		0.11		2.7		35		0.1318177538

				F32		0.117		14		NR		52.4124718688

				M-3		0.147		4.5		30		3.2840458429

				AUC8		0.15		2		27		7.7376179413

				BH1		0.184		2.2		55		0.9285321735

				F36		0.201		8.3		NR		54.2714162532

				F38		0.218		18		NR		166.1307565112

				AUC5		0.23		3.9		29		15.0713031465

				AUC6		0.23		6.2		27		3.3668168159

				AUC7		0.26		3		27		0.214189102

				M-2		0.26		3.8		30		1.3258460305

				M-9		0.293		4.1		30		3.0022173786

				F37		0.417		17		NR		76.3761853506

				AUC3		0.42		5.5		27		1.9486170035

				M-4		0.432		2.1		35		0.0300750574

				F39		0.441		18		NR		252.1307565112

				M-1		0.46		5.6		30		4.6840741196

				AUC4		0.52		6		25		15.7759025838

				M-7		0.59		2.3		35		4.0639892895

				CF-3/South		0.63		41		1		12.04

				CF-3N		0.63		41		5.1		0.02

				CM-4		0.7		39.5		5		5.048

				M-6		0.716		2.1		30		1.2330750574

				CM-1		0.72		39.8		5		4.138

				CM-2		0.72		39.6		1		52.44

				M-18		0.731		2		30		0.2276179413

				CE-19		0.76		38		5		16.388

				M-17		0.809		2		30		2.4976179413

				CF-2/South		0.81		41		1		52.44

				CF-2N		0.81		41		5.3		14.2132075472

				CE-2		0.86		36		1		52.94

				CE-3		0.86		39		1		33.94

				M-19		0.929		2.4		30		0.0164464056

				CF-1/South		0.97		40		1		8.44

				CF-1N		0.97		40		5		2.778

				M-5		1.01		2.2		35		0.5405321735

				CF-4N		1.1		41		4.7		0.7268085106

				CE-1		1.16		36		1		15.94

				AUE4		1.3		2.6		15		8.8403606377

				CE-11		1.34		12		5		151.788

				CE-12		1.34		13		5		20.888

				CF-5		1.4		41		1		5.24

				CE-16		1.41		40		5		74.888

				BH6		1.47		2.2		40		4.5285321735

				CE-15		1.91		40		5		61.288

				F35		2.03		25		NR		296.4764677133

				B59		2.06		11		NR		347.4487583869

				AUE3		2.2		2.6		15		15.9303606377

				B57		2.32		12		NR		194.4033295475

				B56		2.4		9.2		NR		125.5305302978

				M-8		2.48		2.2		20		11.0485321735

				F34		2.78		28		NR		186.2967173993

				CE-17		2.93		40		5		39.088

				B60		3.19		12		NR		438.4033295475

				B54		3.77		10		NR		92.7941872263

				AUE1		4		12		15		2.6233295475

				AUE2		4		5.1		16		10.3167885393

				F45		5.11		16		NR		211.22161419

				F74		5.59		29		NR		543.236800628

				B55		6.3		11		NR		182.4487583869

				B52		7.19		12		NR		34.8033295475

				B58		10.4		18		NR		367.1307565112

				Z1		11.3		8		10		316.585044905

				Z2		12.4		8		15		739.585044905

				B50		13.6		9.4		NR		81.6214445299

				B51		13.6		11		NR		139.4487583869

				F62		14.4		36		NR		314.8773

				F27		14.8		14		NR		129.3124718688

				F61		17.9		40		NR		460.8773

				AD3		52.9		40		23		230.8773

				AD2		63.6		39		23		339.8773

				Y2		76.1		3.7		10		181.7803889144

				Y1		90.7		3.6		10		116.7849317983

				AD1		94.8		42		23		1477.8773

				AC5		188		7		15		1419.6304737444

				Y3		193		3.8		10		36.0758460305

				Y4		193		3.7		10		199.7803889144

				AC4		287		5.7		10		1749.6895312356

				AC6		399		3.1		20		612.807646218

		Excluded Data

				Z3		12.4		8		15		1819.585044905





All Data by speed

		

				Emissions adjusted for engine, brake & Tire wear.

				Run ID		Silt loading (g/m2)		Weight (tons)		Speed (mph)		PM-10 Emission factor (g/vmt)

				CF-3/South		0.63		41		1		12.04

				CM-2		0.72		39.6		1		52.44

				CF-2/South		0.81		41		1		52.44

				CE-3		0.86		39		1		33.94

				CE-2		0.86		36		1		52.94

				CF-1/South		0.97		40		1		8.44

				CE-1		1.16		36		1		15.94

				CF-5		1.4		41		1		5.24

				CF-4N		1.1		41		4.7		0.7268085106

				CM-4		0.7		39.5		5		5.048

				CM-1		0.72		39.8		5		4.138

				CE-19		0.76		38		5		16.388

				CF-1N		0.97		40		5		2.778

				CE-12		1.34		13		5		20.888

				CE-11		1.34		12		5		151.788

				CE-16		1.41		40		5		74.888

				CE-15		1.91		40		5		61.288

				CE-17		2.93		40		5		39.088

				CF-3N		0.63		41		5.1		0.02

				CF-2N		0.81		41		5.3		14.2132075472

				Z1		11.3		8		10		316.585044905

				Y2		76.1		3.7		10		181.7803889144

				Y1		90.7		3.6		10		116.7849317983

				Y3		193		3.8		10		36.0758460305

				Y4		193		3.7		10		199.7803889144

				AC4		287		5.7		10		1749.6895312356

				AUE4		1.3		2.6		15		8.8403606377

				AUE3		2.2		2.6		15		15.9303606377

				AUE1		4		12		15		2.6233295475

				Z2		12.4		8		15		739.585044905

				Z3		12.4		8		15		1819.585044905

				AC5		188		7		15		1419.6304737444

				CI-7		0.05		27		15.3		0.02

				CI-8		0.05		27		15.3		1.3466341707

				AUE2		4		5.1		16		10.3167885393

				M-8		2.48		2.2		20		11.0485321735

				AC6		399		3.1		20		612.807646218

				AD3		52.9		40		23		230.8773

				AD2		63.6		39		23		339.8773

				AD1		94.8		42		23		1477.8773

				AUC4		0.52		6		25		15.7759025838

				AUC8		0.15		2		27		7.7376179413

				AUC6		0.23		6.2		27		3.3668168159

				AUC7		0.26		3		27		0.214189102

				AUC3		0.42		5.5		27		1.9486170035

				AUC5		0.23		3.9		29		15.0713031465

				M-3		0.147		4.5		30		3.2840458429

				M-2		0.26		3.8		30		1.3258460305

				M-9		0.293		4.1		30		3.0022173786

				M-1		0.46		5.6		30		4.6840741196

				M-6		0.716		2.1		30		1.2330750574

				M-18		0.731		2		30		0.2276179413

				M-17		0.809		2		30		2.4976179413

				M-19		0.929		2.4		30		0.0164464056

				M-15		0.049		2.7		35		1.2958177538

				M-14		0.079		2.7		35		1.1958177538

				M-13		0.11		2.7		35		0.1318177538

				M-4		0.432		2.1		35		0.0300750574

				M-7		0.59		2.3		35		4.0639892895

				M-5		1.01		2.2		35		0.5405321735

				BH6		1.47		2.2		40		4.5285321735

				BJ6		0.06		2.2		45		0.1495321735

				BJ7		0.06		2.2		45		1.7885321735

				BK8		0.082		2.2		45		0.2885321735

				BK7		0.082		2.2		45		0.4185321735

				BH2		0.0127		2.2		55		0.02

				M-10		0.022		4.5		55		0.02

				M-12		0.022		3.8		55		0.02

				M-16		0.022		4.3		55		0.02

				M-11		0.022		4.8		55		0.0524171911

				BH1		0.184		2.2		55		0.9285321735

				F32		0.117		14		NR		52.4124718688

				F36		0.201		8.3		NR		54.2714162532

				F38		0.218		18		NR		166.1307565112

				F37		0.417		17		NR		76.3761853506

				F39		0.441		18		NR		252.1307565112

				F35		2.03		25		NR		296.4764677133

				B59		2.06		11		NR		347.4487583869

				B57		2.32		12		NR		194.4033295475

				B56		2.4		9.2		NR		125.5305302978

				F34		2.78		28		NR		186.2967173993

				B60		3.19		12		NR		438.4033295475

				B54		3.77		10		NR		92.7941872263

				F45		5.11		16		NR		211.22161419

				F74		5.59		29		NR		543.236800628

				B55		6.3		11		NR		182.4487583869

				B52		7.19		12		NR		34.8033295475

				B58		10.4		18		NR		367.1307565112

				B50		13.6		9.4		NR		81.6214445299

				B51		13.6		11		NR		139.4487583869

				F62		14.4		36		NR		314.8773

				F27		14.8		14		NR		129.3124718688

				F61		17.9		40		NR		460.8773
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Paved Road Emissions Profile Test Data
Normal Scale
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Paved Road Emissions Profile Test Data
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Re: Spreadsheet with Paved Road data [
Benjamin Wells Ron Myers 10/28/2010 03:44 PM
Bob Schell, Mark Schmidt, Phil Lorang

Hi Ron,
| took a look at the paved road data. Here is a brief summary of what | did/found:
First, | removed the 'Z3' point that looked like an outlier. This point was not considered in any models.

Next, | fit the log-linear model log(PM10) = b0 + b1*log(silt) + b2*log(weight). | should point out that | did
not use silt/2, weight/3, or speed/30 as was done in the original publication. Multiplying or dividing the
data by a constant is called 'scaling' and does not have any effect on the regression coefficients (the b's),
EXCEPT for b0, which is not of interest to us.

Then | removed all of the points with missing values for speed and fit several variations of the above
model with silt, speed, and weight. Silt was always the best predictor, by far. The silt/speed model
performed slightly better than the silt/weight model.

However, | would not recommend a model with silt/speed/weight. There is a strong negative correlation
between the speed/weight terms, and it causes a phenomenon called multicollinearity. Multicollinearity is
best avoided because it means that adding or removing just a few data points can have a huge effect on
the parameter estimates, causing the model to behave wildly.

It is possible that both the speed and weight terms are truly meaningful, but we cannot determine this from
the available data. To determine if both parameters are meaningful, we would need more data, especially
from heavy vehicles moving at high speeds and light vehicles moving at low speeds. Based on the data
we have, | can only recommend that we use a log-linear model with silt/weight or a log-linear model with
silt/speed.

Here is a copy of the model output for each of the different models | looked at, and pairwise scatter plots
of the predictors, one with and one without the missing speed values.

] X & X 5

paved roads output alldata.doc zcatter_alldata PG scatter_speed JPG

Phil suggested that | try removing the high silt values, as they are not realistic of the present-day situation.
Attached below is the same analysis, removing all silt values larger than 20 g/m*2. This resulted in 10
additional data points being removed. The effect was that the relationship between PM10 and silt was
weakened slightly, but overall the results did not change appreciably.

W Y Y
=) X & X
paved roads output high =il removed. doc zoatter_nohizilkJPG zoatter_nohizilt_speed PG
We can get together and talk after you have had a chance to look at all of the output. | understand that

the output by itself is not 100% self-explanatory, so I'll be happy to answer any questions you might have.
| will be out tomorrow, but | will be around next week if you'd like to schedule a meeting.

Benjamin Wells, Statistician

US EPA, OAQPS-AQAD-AQAG
Research Triangle Park, NC
919 - 541 - 7507
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                                       The CORR Procedure


   Variable            N          Mean       Std Dev           Sum       Minimum       Maximum


   logpm              92       2.42698       3.08949     223.28246      -4.10765       7.46719


   logsilt            92       0.22754       2.33982      20.93394      -4.34281       5.98896


   logweight          92       2.22217       1.10604     204.43940       0.69315       3.73767


                            Pearson Correlation Coefficients, N = 92

                                        logpm       logsilt      logweight


                      logpm           1.00000       0.74980        0.41762


                      logsilt         0.74980       1.00000        0.22514


                      logweight       0.41762       0.22514        1.00000

                                        The GLM Procedure


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        2     544.9584122     272.4792061      74.93    <.0001


       Error                       89     323.6293465       3.6362848


       Corrected Total             91     868.5877587


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.627407      78.57098      1.906905      2.426983


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logsilt                      1     488.3186010     488.3186010     134.29    <.0001


       logweight                    1      56.6398112      56.6398112      15.58    0.0002


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logsilt                      1     393.4732575     393.4732575     108.21    <.0001


       logweight                    1      56.6398112      56.6398112      15.58    0.0002


                                                  Standard


                Parameter         Estimate           Error    t Value    Pr > |t|


                Intercept     0.5926060567      0.45401600       1.31      0.1952


                logsilt       0.9121172987      0.08768434      10.40      <.0001


                logweight     0.7320921990      0.18549569       3.95      0.0002


                                       The CORR Procedure


   Variable            N          Mean       Std Dev           Sum       Minimum       Maximum


   logpm              70       1.57808       3.05840     110.46530      -4.10765       7.46719


   logsilt            70      -0.02472       2.49821      -1.73074      -4.34281       5.98896


   logspeed           70       2.59403       1.20426     181.58217             0       4.00733


   logweight          70       2.05952       1.19932     144.16644       0.69315       3.73767


                            Pearson Correlation Coefficients, N = 70


                                 logpm       logsilt      logspeed      logweight


               logpm           1.00000       0.80036      -0.43198        0.33682


               logsilt         0.80036       1.00000      -0.28162        0.18477


               logspeed       -0.43198      -0.28162       1.00000       -0.77845


               logweight       0.33682       0.18477      -0.77845        1.00000

                                        The GLM Procedure


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        2     437.2921178     218.6460589      70.39    <.0001


       Error                       67     208.1206470       3.1062783


       Corrected Total             69     645.4127649


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.677539      111.6844      1.762464      1.578076


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logsilt                      1     413.4375601     413.4375601     133.10    <.0001


       logweight                    1      23.8545577      23.8545577       7.68    0.0072


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logsilt                      1     364.0697238     364.0697238     117.20    <.0001


       logweight                    1      23.8545577      23.8545577       7.68    0.0072


                                                  Standard


                Parameter         Estimate           Error    t Value    Pr > |t|


                Intercept     0.5738202142      0.42675573       1.34      0.1833


                logsilt       0.9355837811      0.08641927      10.83      <.0001


                logweight     0.4988479486      0.18001251       2.77      0.0072

Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        2     443.3543703     221.6771851      73.51    <.0001


       Error                       67     202.0583946       3.0157969


       Corrected Total             69     645.4127649


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.686932      110.0457      1.736605      1.578076


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logsilt                      1     413.4375601     413.4375601     137.09    <.0001


       logspeed                     1      29.9168102      29.9168102       9.92    0.0024


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logsilt                      1     322.9145045     322.9145045     107.07    <.0001


       logspeed                     1      29.9168102      29.9168102       9.92    0.0024


                                                  Standard


                Parameter         Estimate           Error    t Value    Pr > |t|


                Intercept      3.078588961      0.51262684       6.01      <.0001


                logsilt        0.902473873      0.08721515      10.35      <.0001


                logspeed      -0.569846619      0.18092617      -3.15      0.0024

Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        2     120.4403554      60.2201777       7.69    0.0010


       Error                       67     524.9724095       7.8354091


       Corrected Total             69     645.4127649


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.186610      177.3793      2.799180      1.578076


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logweight                    1     73.22239402     73.22239402       9.35    0.0032


       logspeed                     1     47.21796134     47.21796134       6.03    0.0167


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logweight                    1      0.00048954      0.00048954       0.00    0.9937


       logspeed                     1     47.21796134     47.21796134       6.03    0.0167


                                                  Standard


                Parameter         Estimate           Error    t Value    Pr > |t|


                Intercept      4.409556815      1.98968646       2.22      0.0301


                logweight      0.003538180      0.44762528       0.01      0.9937


                logspeed      -1.094346250      0.44579170      -2.45      0.0167

Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        3     325.2094668     108.4031556      22.34    <.0001


       Error                       66     320.2032980       4.8515651


       Corrected Total             69     645.4127649


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.503878      139.5768      2.202627      1.578076


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logweight                    1      73.2223940      73.2223940      15.09    0.0002


       logspeed                     1      47.2179613      47.2179613       9.73    0.0027


       logweight*logspeed           1     204.7691115     204.7691115      42.21    <.0001


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logweight                    1     173.4274065     173.4274065      35.75    <.0001


       logspeed                     1     251.0578496     251.0578496      51.75    <.0001


       logweight*logspeed           1     204.7691115     204.7691115      42.21    <.0001


                                                      Standard


           Parameter                  Estimate           Error    t Value    Pr > |t|


           Intercept               22.31077047      3.16918256       7.04      <.0001


           logweight               -5.40248609      0.90359897      -5.98      <.0001


           logspeed                -6.68742173      0.92963559      -7.19      <.0001


           logweight*logspeed       1.82825416      0.28141373       6.50      <.0001


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        3     444.4608484     148.1536161      48.66    <.0001


       Error                       66     200.9519164       3.0447260


       Corrected Total             69     645.4127649


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.688646      110.5723      1.744914      1.578076


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logsilt                      1     413.4375601     413.4375601     135.79    <.0001


       logweight                    1      23.8545577      23.8545577       7.83    0.0067


       logspeed                     1       7.1687306       7.1687306       2.35    0.1297


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logsilt                      1     324.0204931     324.0204931     106.42    <.0001


       logweight                    1       1.1064781       1.1064781       0.36    0.5487


       logspeed                     1       7.1687306       7.1687306       2.35    0.1297


                                                  Standard


                Parameter         Estimate           Error    t Value    Pr > |t|


                Intercept      2.388236053      1.25568502       1.90      0.0615


                logsilt        0.905501080      0.08777621      10.32      <.0001


                logweight      0.168487257      0.27949224       0.60      0.5487


                logspeed      -0.437456223      0.28509367      -1.53      0.1297


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        4     447.2204035     111.8051009      36.67    <.0001


       Error                       65     198.1923614       3.0491133


       Corrected Total             69     645.4127649


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.692922      110.6519      1.746171      1.578076


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logsilt                      1     413.4375601     413.4375601     135.59    <.0001


       logweight                    1      23.8545577      23.8545577       7.82    0.0068


       logspeed                     1       7.1687306       7.1687306       2.35    0.1300


       logweight*logspeed           1       2.7595551       2.7595551       0.91    0.3450


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logsilt                      1     122.0109367     122.0109367      40.02    <.0001


       logweight                    1       1.7185180       1.7185180       0.56    0.4555


       logspeed                     1       5.2657192       5.2657192       1.73    0.1934


       logweight*logspeed           1       2.7595551       2.7595551       0.91    0.3450


                                                      Standard


           Parameter                  Estimate           Error    t Value    Pr > |t|


           Intercept               5.639376029      3.64115658       1.55      0.1263


           logsilt                 0.815693054      0.12894787       6.33      <.0001


           logweight              -0.769148886      1.02451930      -0.75      0.4555


           logspeed               -1.455759938      1.10776514      -1.31      0.1934


           logweight*logspeed      0.311564904      0.32750337       0.95      0.3450
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                                       The CORR Procedure


   Variable            N          Mean       Std Dev           Sum       Minimum       Maximum


   logpm              82       2.00883       2.98651     164.72425      -4.10765       6.60609


   logsilt            82      -0.34133       1.75649     -27.98872      -4.34281       2.88480


   logweight          82       2.23535       1.11078     183.29891       0.69315       3.71357


                            Pearson Correlation Coefficients, N = 82


                                        logpm       logsilt      logweight


                      logpm           1.00000       0.73380        0.48419


                      logsilt         0.73380       1.00000        0.39909


                      logweight       0.48419       0.39909        1.00000

                                        The GLM Procedure


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        2     420.4755314     210.2377657      55.00    <.0001


       Error                       79     301.9807334       3.8225409


       Corrected Total             81     722.4562648


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.582008      97.32679      1.955132      2.008832


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logsilt                      1     389.0166155     389.0166155     101.77    <.0001


       logweight                    1      31.4589159      31.4589159       8.23    0.0053


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logsilt                      1     251.1047606     251.1047606      65.69    <.0001


       logweight                    1      31.4589159      31.4589159       8.23    0.0053


                                                  Standard


                Parameter         Estimate           Error    t Value    Pr > |t|


                Intercept      1.014192808      0.54183073       1.87      0.0649


                logsilt        1.093227926      0.13488365       8.10      <.0001


                logweight      0.611888466      0.21329293       2.87      0.0053


                                       The CORR Procedure


   Variable            N          Mean       Std Dev           Sum       Minimum       Maximum


   logpm              60       0.86512       2.66076      51.90709      -4.10765       6.60609


   logsilt            60      -0.84422       1.56447     -50.65339      -4.34281       2.51770


   logspeed           60       2.58265       1.29261     154.95898             0       4.00733


   logweight          60       2.05043       1.22102     123.02595       0.69315       3.71357


                            Pearson Correlation Coefficients, N = 60


                                 logpm       logsilt      logspeed      logweight


               logpm           1.00000       0.71079      -0.56664        0.41011


               logsilt         0.71079       1.00000      -0.51636        0.35013


               logspeed       -0.56664      -0.51636       1.00000       -0.86798


               logweight       0.41011       0.35013      -0.86798        1.00000


                                        The GLM Procedure


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        2     223.4070455     111.7035227      32.77    <.0001


       Error                       57     194.2916803       3.4086260


       Corrected Total             59     417.6987258


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.534852      213.4097      1.846246      0.865118


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logsilt                      1     211.0303810     211.0303810      61.91    <.0001


       logweight                    1      12.3766644      12.3766644       3.63    0.0618


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logsilt                      1     153.1538605     153.1538605      44.93    <.0001


       logweight                    1      12.3766644      12.3766644       3.63    0.0618


                                                  Standard


                Parameter         Estimate           Error    t Value    Pr > |t|


                Intercept      0.972189837      0.55086237       1.76      0.0829


                logsilt        1.099439952      0.16402015       6.70      <.0001


                logweight      0.400452654      0.21015467       1.91      0.0618


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        2     233.7242461     116.8621230      36.21    <.0001


       Error                       57     183.9744797       3.2276225


       Corrected Total             59     417.6987258


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.559552      207.6662      1.796559      0.865118


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logsilt                      1     211.0303810     211.0303810      65.38    <.0001


       logspeed                     1      22.6938651      22.6938651       7.03    0.0104


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logsilt                      1     99.61136337     99.61136337      30.86    <.0001


       logspeed                     1     22.69386505     22.69386505       7.03    0.0104


                                                  Standard


                Parameter         Estimate           Error    t Value    Pr > |t|


                Intercept      3.130867092      0.53874181       5.81      <.0001


                logsilt        0.969840893      0.17457716       5.56      <.0001


                logspeed      -0.560272150      0.21129351      -2.65      0.0104


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        2     145.4224857      72.7112429      15.22    <.0001


       Error                       57     272.2762401       4.7767761


       Corrected Total             59     417.6987258


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.348152      252.6341      2.185584      0.865118


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logweight                    1     70.25318496     70.25318496      14.71    0.0003


       logspeed                     1     75.16930074     75.16930074      15.74    0.0002


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logweight                    1     11.30960298     11.30960298       2.37    0.1294


       logspeed                     1     75.16930074     75.16930074      15.74    0.0002


                                                  Standard


                Parameter         Estimate           Error    t Value    Pr > |t|


                Intercept      6.886926780      2.05622831       3.35      0.0014


                logweight     -0.722041643      0.46925187      -1.54      0.1294


                logspeed      -1.758392183      0.44326448      -3.97      0.0002


                                        The GLM Procedure


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        3     216.6152931      72.2050977      20.11    <.0001


       Error                       56     201.0834327       3.5907756


       Corrected Total             59     417.6987258


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.518592      219.0376      1.894934      0.865118


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logweight                    1     70.25318496     70.25318496      19.56    <.0001


       logspeed                     1     75.16930074     75.16930074      20.93    <.0001


       logweight*logspeed           1     71.19280742     71.19280742      19.83    <.0001


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logweight                    1      82.4702671      82.4702671      22.97    <.0001


       logspeed                     1     121.0413012     121.0413012      33.71    <.0001


       logweight*logspeed           1      71.1928074      71.1928074      19.83    <.0001


                                                      Standard


           Parameter                  Estimate           Error    t Value    Pr > |t|


           Intercept               21.62620688      3.75973897       5.75      <.0001


           logweight               -5.01863473      1.04720334      -4.79      <.0001


           logspeed                -6.17019577      1.06273818      -5.81      <.0001


           logweight*logspeed       1.38402209      0.31082725       4.45      <.0001


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        3     234.9149246      78.3049749      23.99    <.0001


       Error                       56     182.7838012       3.2639965


       Corrected Total             59     417.6987258


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.562403      208.8331      1.806653      0.865118


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logsilt                      1     211.0303810     211.0303810      64.65    <.0001


       logweight                    1      12.3766644      12.3766644       3.79    0.0565


       logspeed                     1      11.5078791      11.5078791       3.53    0.0656


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logsilt                      1     89.49243886     89.49243886      27.42    <.0001


       logweight                    1      1.19067847      1.19067847       0.36    0.5483


       logspeed                     1     11.50787910     11.50787910       3.53    0.0656


                                                  Standard


                Parameter         Estimate           Error    t Value    Pr > |t|


                Intercept      4.153719992      1.77806902       2.34      0.0231


                logsilt        0.944716007      0.18041928       5.24      <.0001


                logweight     -0.240767503      0.39863503      -0.60      0.5483


                logspeed      -0.773381353      0.41188018      -1.88      0.0656


Dependent Variable: logpm


                                               Sum of


       Source                      DF         Squares     Mean Square    F Value    Pr > F


       Model                        4     244.8968089      61.2242022      19.49    <.0001


       Error                       55     172.8019169       3.1418530


       Corrected Total             59     417.6987258


                       R-Square     Coeff Var      Root MSE    logpm Mean


                       0.586300      204.8885      1.772527      0.865118


       Source                      DF       Type I SS     Mean Square    F Value    Pr > F


       logsilt                      1     211.0303810     211.0303810      67.17    <.0001


       logweight                    1      12.3766644      12.3766644       3.94    0.0522


       logspeed                     1      11.5078791      11.5078791       3.66    0.0609


       logweight*logspeed           1       9.9818844       9.9818844       3.18    0.0802


       Source                      DF     Type III SS     Mean Square    F Value    Pr > F


       logsilt                      1     28.28151579     28.28151579       9.00    0.0040


       logweight                    1     11.16435441     11.16435441       3.55    0.0647


       logspeed                     1     16.00009272     16.00009272       5.09    0.0280


       logweight*logspeed           1      9.98188435      9.98188435       3.18    0.0802


                                                      Standard


           Parameter                  Estimate           Error    t Value    Pr > |t|


           Intercept               12.03412036      4.75286868       2.53      0.0142


           logsilt                  0.68638497      0.22877542       3.00      0.0040


           logweight               -2.45168836      1.30059294      -1.89      0.0647


           logspeed                -3.17780379      1.40818192      -2.26      0.0280


           logweight*logspeed       0.66979137      0.37577356       1.78      0.0802
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wells.benjamin@epa.gov

Ron Myers Ben: As requested during the meeting | have att... 10/13/2010 09:57:48 AM
From: Ron Myers/RTP/USEPA/US
To: Benjamin Wells/RTP/USEPA/US@EPA, Phil Lorang/RTP/USEPA/US@EPA
Cc: Bob Schel/RTP/USEPA/US@EPA, Mark Schmidt/RTP/USEPA/US@EPA
Date: 10/13/2010 09:57 AM
Subject: Spreadsheet with Paved Road data
Ben:

As requested during the meeting | have attached a spreadsheet with the paved road data. | am only
including the parameters that have been used in the past for predicting emissions. There are other meta
data associated with the tests but these are not consistently collected (such as number of wheels) or have
no influence on the emissions (such as ambient temperature). If you think you will need these, | can
assemble them.

[attachment "Paved_Road_Test_Data.xIs" deleted by Benjamin Wells/RTP/USEPA/US]

Also, for your information | have produced figures that show the data in 3D and 2D. The 2D figures also
identify the data name for that point.

[attachment "All_Paved-Road-Data_less-1_Normal-Scale_Perspective_Dplot.jpg" deleted by Benjamin
Wells/RTP/USEPA/US] [attachment "All_Paved-Road-Data_less-1_Normal-Scale_Dplot.jpg" deleted by
Benjamin Wells/RTP/USEPA/US] [attachment
"All_Paved-Road-Data_Normal-Scale_Perspective_Dplot.jpg" deleted by Benjamin
Wells/RTP/USEPA/US] [attachment "All_Paved-Road-Data_Normal-Scale_Dplot.jpg" deleted by
Benjamin Wells/RTP/USEPA/US]

Give me a call if you have questions.

Ron Myers

U.S. Environmental Protection Agency
Office of Air Quality Planning and Standards
Sector Policy and Programs Division
Monitoring Policy Group, D243-05

RTP NC 27711

Tel. 919.541.5407

Fax 919.541.1039

E-mail myers.ron@epa.gov



Subject: Paved Road Equation development

Date: 11/26/2010 04:07 PM

From: Ron Myers/RTP/USEPA/US

To:

Ce: Bob Schell/RTP/USEPA/US@EPA, Phil Lorang/RTP/USEPA/US@EPA
Bcc:

Sent by: Ron Myers/RTP/USEPA/US

o

Distribution List:

Ben:

Here is a spreadsheet with the final paved roads data. This is iIn the tab
labeled “Test Data & Parameters”. This two left columns in this tab are the
test run ID and the measured PM10 emissions both which you may not need but
provide linkage to what were in the test reports. The remainder columns are
the reported independent variables speed, weight and silt loading with the
associated Road Dust emissions (dependent variable). There are other tabs
with additional ancillary information that include calculations and Excel
output which I describe in my e-mail.

I have some concerns over which of the data to use in developing the final
equation. My goal is to provide an equation that provides a good predictive
estimate of emissions from public roads with silt loadings typical of most
paved roads in the US. Data that we use for the National Emissions Inventory
has default silt loadings of between 0.015 and 0.6 g/m2 for most of the year
and silt loadings between 0.015 and 2.5 for months with frozen precipitation.
While 1 am not positive, | believe the majority of the emissions inventory
(miles driven) is based upon roads with lower silt loadings. For most of the
nation the average vehicle weights are between 2 tons and a little more than 4
tons. A secondary goal is to provide a reasonably good predictive estimate
from public and private roads with higher silt loadings and also with higher
vehicle weights. These are values that are typical of the current estimates
used in permit applications. All of the silt loading data in the AP-42
section are quite dated and probably not reflective of current housekeeping
practices. 1 think it is reasonable to assume that the lack of very high silt
loading data in the test data and the large gap between 17 g/m2 and 53 g/m2
are indicative that the highest data are anomalous not to mention that all of
the tests with high silt loadings were conducted in 1982.

Using Excel, 1 have explored some of the potential selection of the data to
achieve these goals.

First, 1 have excluded test Z3 (weight of 8 tons, silt loading of 12.4 g/m"2
and PM10 emissions factor of 1819 g/VMT) since it looks like an outlier on a
3D graphic. Is there a means by which we can justify this exclusion with
statistical means? Might there be other data points which should be



considered for exclusion? 1 assume that identification of outliers may be
difficult as there seems to be a very significant variation in the data across
all weight and silt loading values.

Next, I have recognized that the speed term does not add much value to the
final equation. 1 based that conclusion on a general assessment of the
average percentage error of the equation could achieve about the same value
without the use of the speed term. Can you provide a more statistically valid
rationale for using or not using the speed term as an additional independent
variable?

I received two comments that suggested developing separate equations for
different classes of data. One class that was identified was the large number
of tests conducted at very low speeds (1 and 5 mph). Because of their
numbers, they may adversely bias the final equation. Another class that was
identified was high weight vehicles. Having multiple equations for different
classes was a problem until 1995 when all the data were combined for a single
equation. The problem was that people would select the equation that gave
them the answer they wanted and then they went to extremes to justify this
selection. It also set up disagreements which were difficult to resolve
without a long argument. 1 am not adverse to different classes as long a the
overlap between the classes produces about the same emissions. | have
attempted to divide the test data to separate data for different scenarios but
was unable to find equations that performed acceptably at or near the
overlapping conditions (average vehicle weight, silt loadings). Also, by
parsing out the “special test data” the correlation coefficient degraded
significantly for each of the different categories and it was difficult to
define a bright line to separate the categories. Again my decision was based
upon the correlation coefficient, the P-values for the individual terms and
the Standard Errors for the terms. Again, my decision to keep only one
equation is based upon engineering judgment based upon the goals | stated at
the beginning of the second paragraph. 1Is there a means in SAS to make an
assessment that would support (or reject my hypothesis) that the data are all
related and should continue to be assessed as a single group?

In my data selection, 1 excluded the use of all data above 20 g/m™2 silt
loading. In my judgment (looking at the individual and combined differences
from the actual data) the equation developed from this reduced data performed
as well on the ten data that were excluded as if 1 would have used them in the
analysis. The equation developed without the high silt data performed better
on the lower silt data. Another area is the large number of tests at low
speeds. | tried several regressions with only half of the low speed data and
averaging the parameters for the equation. That was very resource intensive
and 1 don’t think it generated a better equation for any of the data. |Is
there some means in SAS where one could evaluate the ability for an equation
to perform better for some conditions and still iIncorporate a reasonable
performance for other conditions (i.e. decreased weighting for higher silt
loadings, vehicle speeds and/or greater weights)?

IT the preceding is not possible in SAS, is there a statistical basis for
using only the data with silt loadings below 20 g/m™2 and excluding the 10
data with the very highest silt loadings for the development of the equation.
But, incorporating these higher silt loading tests in the assessment of the
predictive accuracy of the equation?

When 1 used Excel to determine the equation and used only silt loading and
average vehicle weight, it produced an equation with a correlation of 0.56,
P-values of less than 0.03. See the tab “Output - sL, W’ for the Excel
equation terms, residuals and graphs. 1 looked at the residual graphs for
silt and they did not seem to curve any and averaged very close to zero. The



residual graph for weight did appear to curve some. 1 then included the
welight term squared as an addition to weight and silt. See the tab “Output -
sL, W, WA2”_. The correlation improved and the P-values went up to less than
0.035. However, upon reviewing how I squared the term, I was squaring the
natural log of the weight and not the weight. When 1 changed the term, Excel
was unable to generate an equation and 1 could not determine a reason. Also,
the form of the equation may be problematic from a calculation standpoint.
Your insights on the benefits of this addition are welcome.

Perhaps 1 am over thinking the issues. 1711 call you or come by your office
to discuss these issues and what | can expect from you to include in my
background report.

Ron Myers

U.S. Environmental Protection Agency

Office of Air Quality Planning and Standards
Sector Policy and Programs Division
Monitoring Policy Group, D243-05

RTP NC 27711

Tel. 919.541.5407

Fax 919.541.1039

E-mail myers.ron@epa.gov

]

Paved Road Data_11-26-10.x:lz



Test Data & Parameters

		Run ID		Measured PM-10 Emission factor (g/VMT)		Speed (mph)		Weight (tons)		Silt loading (g/m2)		PM-10 Road Dust Emission factor (g/VMT)

		BH2		0.102		55		2.2		0.0127		0.0714408553

		M-11		0.322		55		4.8		0.022		0.1211331503

		M-16		0.241		55		4.3		0.022		0.0828940876

		M-10		0.177		55		4.5		0.022		0.01

		M-12		0.084		55		3.8		0.022		0.01

		M-15		1.47		35		2.7		0.047		1.3814467056

		CI-8		2.99		15.3		27		0.05		1.9491417991

		CI-7		1.63		15.3		27		0.05		0.5891417991

		BJ7		1.94		45		2.2		0.06		1.9064156399

		BJ6		0.301		45		2.2		0.06		0.2674156399

		M-14		1.37		35		2.7		0.079		1.265553093

		BK7		0.57		45		2.2		0.082		0.5364156399

		BK8		0.44		45		2.2		0.082		0.4064156399

		M-13		0.306		35		2.7		0.11		0.2071772543

		F32		53.1		NR		14		0.117		52.1708412286

		AUC8		7.88		27		2		0.15		7.7863599252

		M-3		3.54		30		4.5		0.15		3.2555384422

		BH1		1.08		55		2.2		0.184		1.0494408553

		F36		54.7		NR		8.3		0.201		54.1679575912

		F38		167		NR		18		0.218		165.7661490842

		AUC5		15.3		29		3.9		0.23		15.1059146543

		AUC6		3.7		27		6.2		0.23		3.3039142182

		M-2		1.55		30		3.8		0.26		1.3014089964

		AUC7		0.402		27		3		0.26		0.2366820409

		M-9		3.24		30		4.1		0.29		3.0209597154

		F37		77.2		NR		17		0.417		76.0382647453

		AUC3		2.25		27		5.5		0.42		1.9202332261

		M-4		0.177		35		2.1		0.43		0.0843095646

		F39		253		NR		18		0.441		251.7661490842

		M-1		4.99		30		5.6		0.46		4.6290213645

		AUC4		16.1		25		6		0.52		15.746264434

		M-7		4.22		35		2.3		0.59		4.1054331225

		CF-3/South		23.1		1		41		0.63		12.04

		CF-3N		1.09		5.1		41		0.63		0.01

		M-6		1.38		30		2.1		0.68		1.2756800212

		CM-4		7.26		5		39.5		0.7		5.048

		CM-2		63.5		1		39.6		0.72		52.44

		CM-1		6.35		5		39.8		0.72		4.138

		M-18		0.37		30		2		0.731		0.3198794923

		CE-19		18.6		5		38		0.76		16.388

		CF-2/South		63.5		1		41		0.81		52.44

		CF-2N		16.3		5.3		41		0.81		14.2132

		M-17		2.64		30		2		0.83		2.5898794923

		CE-2		64		1		36		0.86		52.94

		CE-3		45		1		39		0.86		33.94

		M-19		0.177		30		2.4		0.929		0.0979498568

		CF-1/South		19.5		1		40		0.97		8.44

		CF-1N		4.99		5		40		0.97		2.778

		M-5		0.692		35		2.2		1		0.6170932116

		CF-4N		3.08		4.7		41		1.1		0.7268

		CE-1		27		1		36		1.16		15.94

		AUE4		9.01		15		2.6		1.3		8.8295764034

		CE-11		154		5		12		1.34		151.788

		CE-12		23.1		5		13		1.34		20.888

		CF-5		16.3		1		41		1.4		5.24

		CE-16		77.1		5		40		1.41		74.888

		BH6		4.68		40		2.2		1.47		4.6457135755

		CE-15		63.5		5		40		1.91		61.288

		F35		298		NR		25		2.03		296.7210337868

		B59		348		NR		11		2.06		347.2892489208

		AUE3		16.1		15		2.6		2.2		15.9195764034

		B57		195		NR		12		2.32		194.2164463567

		B56		126		NR		9.2		2.4		125.4206486705

		M-8		11.2		20		2.2		2.5		11.0936940572

		F34		188		NR		28		2.78		186.5612232803

		CE-17		41.3		5		40		2.93		39.088

		B60		439		NR		12		3.19		438.2164463567

		B54		93.3		NR		10		3.77		92.6620514848

		AUE2		10.6		16		5.1		4		10.2291310446

		AUE1		3.22		15		12		4		2.2862852414

		F45		212		NR		16		5.11		210.9103804064

		F74		545		NR		29		5.59		543.4987934624

		B55		183		NR		11		6.3		182.2892489208

		B52		35.4		NR		12		7.19		34.6164463567

		B58		368		NR		18		10.4		366.7778553002

		Z1		317		10		8		11.3		316.3903508796

		Z2		740		15		8		12.4		739.4303336166

		B51		140		NR		11		13.6		139.2892489208

		B50		82.1		NR		9.4		13.6		81.5064432922

		F62		317		NR		36		14.4		315.1774021289

		F27		130		NR		14		14.8		129.0707915929

		F61		463		NR		40		17.9		461.1738530138

		AD3		233		23		40		52.9		231.1885648526

		AD2		342		23		39		63.6		340.1885648526

		Y2		182		10		3.7		76.1		181.7641482858

		Y1		117		10		3.6		90.7		116.7725956848

		AD1		1480		23		42		94.8		1478.1885648526

		AC5		1420		15		7		188		1419.514812287

		Y4		200		10		3.7		193		199.7641482858

		Y3		36.3		10		3.8		193		36.0557008868

		AC4		1750		10		5.7		287		1749.5909766061

		AC6		613		20		3.1		400		612.8534119672

		Z3		1820		15		8		12.4		1819.4303336166





Calculations

																																												Log Transformed Data																																		Evaluation Calculations												Predicted Emissions Factors																								Running (5) Average																								Pcnt Diff from Actual																								Pcnt Diff from Actual Running (5) Average																				Pcnt Diff from 2006 AP-42																				Pcnt Diff from 2006 AP-42 Running (5) Average																Pcnt Diff from 2010 Proposed Eq

		Sequence		Reference		Run ID		Date of Test		Ambient Temp (ºF)		Silt loading (g/m2)		Speed (mph)		Weight (tons)		Downwind Concentration mg/m3		#/VMT		g/VKT		Measured PM-10 Emission factor (g/VMT)		Estimated Fraction Heavy Duty Vehicles		MOVES/Mobile 6.2 Estimated Engine, brake, tire emission factor (g/VMT)		Draft proposed Estimated PM-10 Road Dust Emission factor (g/VMT)		RunID		LDgpm		HDgpm		MOVES Weighted gpm		PM-10 Road Dust Emission factor (g/VMT)				Weight^2 (tons)		Weight (tons)		Silt loading (g/m2)		Silt loading^2 (g/m2)		PM-10 Road Dust Emission factor (g/VMT)																										Run ID		Speed (mph)		Weight (tons)		Silt loading (g/m2)		PM-10 Road Dust Emission factor (g/VMT)				AP-42 2006 Prediction				2010 Proposed Eq				All pos Data Prediction, Sl, W				All pos Data Exclude Z3 Prediction, sL W				All pos Data sL < 20, Exclude Z3 Prediction: Sl, W				All pos Data sL < 20, Exclude Z3 Prediction: Sl, W, W^2				Actual				AP-42 2006 Prediction				All pos Data Prediction, sL, W				All pos Data Exclude Z3 Prediction, sL W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W								AP-42 2006 Prediction				2010 Proposed Eq				All pos Data Prediction, sL, W				All pos Data Exclude Z3 Prediction, sL W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W, W^2				AP-42 2006 Prediction				All pos Data Prediction, sL, W				All pos Data Exclude Z3 Prediction, sL W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W, W^2				2010 proposed Eq				All pos Data Prediction, sL, W				All pos Data Exclude Z3 Prediction, sL W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W, W^2				All pos Data Prediction, sL, W				All pos Data Exclude Z3 Prediction, sL W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W, W^2				All pos Data Prediction, sL, W				All pos Data Exclude Z3 Prediction, sL W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W				All pos Data sL < 20, Exclude Z3 Prediction: sL, W, W^2

		37		EPA 4/1997		BH2		1996		?		0.0127		55		2.2		0.03		0.0002248712		0.0633798616		0.102		0.017		0.1515		0.02		BH2		0.0199		0.6453		0.0306		0.0714408553				0.6216650091		0.7884573604		-4.3661532855		19.0632945126		-2.6388853701						SUMMARY OUTPUT				All pos data																BH2		55		2.2		0.0127		0.071				-0.041				0.045				0.083				0.080				0.062				0.041																												-157%				-38%				17%				12%				-13%				-43%																								-209%				-304%				-295%				-252%				-200%																				87%				79%				40%				-0.0868468327

		45		EPA 7/1984		M-11		Feb-80		56		0.022		55		4.8		0.08		0.0007098876		0.2000815239		0.322		0.124		0.2696		0.052		M-11		0.0574		1.2143		0.2009		0.1211331503				2.4605558979		1.5686159179		-3.8167128256		14.5672967933		-2.1108649224																										M-11		55		4.8		0.022		0.121				0.576				0.116				0.232				0.225				0.172				0.439																												375%				-5%				91%				86%				42%				263%																								-80%				-60%				-61%				-70%				-24%																				101%				95%				49%				2.8022932776

		97		EPA 7/1984		M-16		Feb-80		70		0.022		55		4.3		0.06		0.0005313134		0.1497504573		0.241		0.103		0.2469		0.02		M-16		0.0402		1.1852		0.1581		0.0828940876				2.1275577844		1.4586150227		-3.8167128256		14.5672967933		-2.4901915396						Regression Statistics																				M-16		55		4.3		0.022		0.083				0.456				0.109				0.215				0.208				0.161				0.358																												450%				31%				159%				151%				94%				332%																								-76%				-53%				-54%				-65%				-21%																				97%				91%				48%				2.286185022

		12		EPA 7/1984		M-10		Feb-80		60		0.022		55		4.5		0.104		0.0003902177		0.109982701		0.177		0.112		0.256		0.02		M-10		0.0507		1.2030		0.1798		0.01				2.2622488155		1.5040773968		-3.8167128256		14.5672967933		-4.605170186						Multiple R		0.7898103489																		M-10		55		4.5		0.022		0.010				0.503				0.112				0.222				0.215				0.166				0.391																												4932%				1017%				2118%				2052%				1556%				3807%																								-78%				-56%				-57%				-67%				-22%																				99%				93%				48%				2.4988650948

		11		EPA 7/1984		M-12		Feb-80		65		0.022		55		3.8		0.08		0.0001851881		0.0521951801		0.084		0.083		0.2242		0.02		M-12		0.0450		1.1933		0.1403		0.01				1.7822278482		1.3350010667		-3.8167128256		14.5672967933		-4.605170186						R Square		0.6238003872																		M-12		55		3.8		0.022		0.010				0.343				0.102				0.197				0.191				0.150				0.278																												3330%				921%				1875%				1807%				1398%				2680%																								-70%				-42%				-44%				-56%				-19%				-103%				-102%				-102%								93%				87%				47%				1.7236219665

		96		EPA 7/1984		M-15		Feb-80		77		0.047		35		2.7		0.09		0.0032407914		0.9134156526		1.47		0.038		0.1742		1.296		M-15		0.0351		1.4429		0.0886		1.3814467056				0.9865490846		0.993251773		-3.0576076773		9.3489647081		0.3231312874						Adjusted R Square		0.6154403958																		M-15		35		2.7		0.047		1.381				0.332				0.167				0.305				0.291				0.263				0.241																												-76%				-88%				-78%				-79%				-81%				-83%																								-50%				-8%				-13%				-21%				-27%				-44%				-46%				-56%								83%				74%				58%				0.4464419767

		36		CRA 5/2008		CI-8		Aug-02		70		0.05		15.3		27		0.03		0.0065918138		1.8578998648		2.99		0.759		1.6434		1.347		CI-8		0.0275		1.3626		1.0409		1.9491417991				10.8625406473		3.295836866		-2.9957322736		8.9744118548		0.6673891727						Standard Error		1.8479166958																		CI-8		15.3		27		0.05		1.949				17.708				0.526				1.570				1.585				1.098				1.665				0.518				2.840				0.404				0.399				0.296				0.488				809%				-73%				-19%				-19%				-44%				-15%				1380%				595%				573%				422%				992%				-97%				-91%				-91%				-94%				-91%				-50%				-52%				-61%								199%				201%				109%				2.1660569488

		84		CRA 5/2008		CI-7		Aug-02		70		0.05		15.3		27		0.03		0.0035935306		1.0128350433		1.63		0.759		1.6434		0.02		CI-7		0.0275		1.3626		1.0409		0.5891417991				10.8625406473		3.295836866		-2.9957322736		8.9744118548		-0.5290883789						Observations		93																		CI-7		15.3		27		0.05		0.589				17.708				0.526				1.570				1.585				1.098				1.665				0.592				5.375				0.616				0.614				0.444				0.720				2906%				-11%				166%				169%				86%				183%				1818%				616%				595%				436%				1024%				-97%				-91%				-91%				-94%				-91%				-58%				-59%				-66%								199%				201%				109%				2.1660569488

		66		EPA 4/1997		BJ7		1996		?		0.06		45		2.2		0.13		0.0042769628		1.2054601129		1.94		0.017		0.1515		1.789		BJ7		0.0196		0.8394		0.0336		1.9064156399				0.6216650091		0.7884573604		-2.8134107168		7.9152798612		0.6452248507																										BJ7		45		2.2		0.06		1.906				0.257				0.198				0.329				0.311				0.297				0.167				0.847				5.330				0.630				0.626				0.462				0.681				-87%				-90%				-83%				-84%				-84%				-91%				1752%				591%				571%				418%				973%				-23%				28%				21%				16%				-35%				-41%				-44%				-50%								66%				57%				50%				-0.1570525626

		70		EPA 4/1997		BJ6		1996		?		0.06		45		2.2		0.045		0.0006635906		0.1870327289		0.301		0.017		0.1515		0.15		BJ6		0.0196		0.8394		0.0336		0.2674156399				0.6216650091		0.7884573604		-2.8134107168		7.9152798612		-1.3189511272						ANOVA																				BJ6		45		2.2		0.06		0.267				0.257				0.198				0.329				0.311				0.297				0.167				0.873				5.301				0.646				0.641				0.481				0.653				-4%				-26%				23%				16%				11%				-38%				1687%				572%				552%				406%				921%				-23%				28%				21%				16%				-35%				-27%				-31%				-36%								66%				57%				50%				-0.1570525626

		94		EPA 7/1984		M-14		Feb-80		55		0.079		35		2.7		0.03		0.0030203294		0.8512785334		1.37		0.038		0.1742		1.196		M-14		0.0510		1.4577		0.1044		1.265553093				0.9865490846		0.993251773		-2.5383074265		6.4430045915		0.2355092543								df		SS		MS		F		Significance F										M-14		35		2.7		0.079		1.266				0.551				0.277				0.483				0.458				0.443				0.386				1.053				5.308				0.683				0.676				0.521				0.653				-56%				-78%				-62%				-64%				-65%				-69%				975%				260%				250%				175%				367%				-50%				-12%				-17%				-20%				-30%				-28%				-31%				-35%								74%				65%				60%				0.3932147054

		30		EPA 4/1997		BK7		1996		?		0.082		45		2.2		0.033		0.0012566334		0.3541815796		0.57		0.017		0.1515		0.419		BK7		0.0196		0.8394		0.0336		0.5364156399				0.6216650091		0.7884573604		-2.5010360317		6.255181232		-0.6228459708						Regression		2		509.6060599637		254.8030299819		74.6173479815		7.83114909074718E-20										BK7		45		2.2		0.082		0.536				0.363				0.269				0.434				0.409				0.407				0.221				1.128				5.311				0.717				0.707				0.558				0.645				-32%				-50%				-19%				-24%				-24%				-59%				494%				-10%				-12%				-29%				-25%				-26%				19%				13%				12%				-39%				-6%				-11%				-14%								61%				52%				52%				-0.175850876

		19		EPA 4/1997		BK8		1996		?		0.082		45		2.2		0.033		0.0009700328		0.2734033246		0.44		0.017		0.1515		0.289		BK8		0.0196		0.8394		0.0336		0.4064156399				0.6216650091		0.7884573604		-2.5010360317		6.255181232		-0.9003788994						Residual		90		307.3316503295		3.4147961148														BK8		45		2.2		0.082		0.406				0.363				0.269				0.434				0.409				0.407				0.221				0.989				5.316				0.735				0.724				0.578				0.642				-11%				-34%				7%				1%				0%				-46%				504%				2%				-1%				-17%				-19%				-26%				19%				13%				12%				-39%				16%				10%				7%								61%				52%				52%				-0.175850876

		60		EPA 7/1984		M-13		Feb-80		60		0.11		35		2.7		0.065		0.0006746137		0.1901395848		0.306		0.038		0.1742		0.132		M-13		0.0454		1.4523		0.0988		0.2071772543				0.9865490846		0.993251773		-2.2072749132		4.8720625424		-1.5741805513						Total		92		816.9377102933																M-13		35		2.7		0.11		0.207				0.734				0.384				0.647				0.612				0.618				0.522				0.740				2.891				0.604				0.585				0.510				0.478				254%				85%				212%				195%				198%				152%				424%				35%				30%				18%				5%				-48%				-12%				-17%				-16%				-29%				9%				3%				1%								69%				60%				61%				0.3603113735

		46		EPA 8/1983		F32		1980-81		90		0.117		NR		14		0.138		0.117065322		32.9948103078		53.1		0.502		0.6875		52.412		F32		0.0378		1.8134		0.9292		52.1708412286				6.964623589		2.6390573296		-2.1455813442		4.6035193045		3.9545237417																										F32		NR		14		0.117		52.171				11.416				0.975				2.118				2.089				1.750				5.147				8.109				1.992				0.682				0.657				0.603				0.976				-78%				-98%				-96%				-96%				-97%				-90%				-2%				-3%				-8%				-9%				-34%				-91%				-81%				-82%				-85%				-55%				-13%				-18%				-19%								117%				114%				80%				4.2799035238

		39		USX 5/1990		AUC8		Nov-89		40		0.15		27		2		0.03		0.0173724056		4.8964049948		7.88		0.009		0.1424		7.738		AUC8		0.0779		1.8261		0.0936		7.7863599252				0.4804530139		0.6931471806		-1.8971199849		3.5990642371		2.0523734754								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%				AUC8		27		2		0.15		7.786				0.526				0.425				0.692				0.649				0.707				0.284				8.949				2.030				0.734				0.705				0.661				0.993				-93%				-95%				-91%				-92%				-91%				-96%				-3%				-4%				-9%				-10%				-35%				-19%				32%				23%				34%				-46%				-5%				-10%				-8%								63%				52%				66%				-0.3318588491

		100		EPA 7/1984		M-3		Feb-80		28		0.15		30		4.5		0.07		0.0078043548		2.1996540205		3.54		0.112		0.256		3.284		M-3		0.0940		1.7944		0.2845		3.2555384422				2.2622488155		1.5040773968		-1.8971199849		3.5990642371		1.180357682						Intercept		0.8315790328		0.4387694015		1.8952530189		0.0612685975		-0.0401122648		1.7032703303		-0.0401122648		1.7032703303				M-3		30		4.5		0.15		3.256				2.278				0.665				1.209				1.156				1.145				2.232				9.375				2.319				0.859				0.826				0.783				1.288				-30%				-80%				-63%				-64%				-65%				-31%				-7%				-16%				-21%				-20%				-34%				-71%				-47%				-49%				-50%				-2%				-18%				-22%				-21%								82%				74%				72%				2.3562620049

		73		EPA 4/1997		BH1		1996		?		0.184		55		2.2		0.233		0.0023809896		0.6710808876		1.08		0.017		0.1515		0.929		BH1		0.0199		0.6453		0.0306		1.0494408553				0.6216650091		0.7884573604		-1.6928195214		2.8656379319		0.0482575036						Weight (tons)		0.6874092219		0.179637315		3.8266505032		0.0002394497		0.3305286288		1.0442898149		0.3305286288		1.0442898149				BH1		55		2.2		0.184		1.049				0.760				0.613				0.885				0.830				0.919				0.461				9.345				2.349				0.917				0.879				0.851				1.298				-28%				-42%				-16%				-21%				-12%				-56%				-3%				-9%				-14%				-13%				-32%				-19%				16%				9%				21%				-39%				-18%				-23%				-19%								45%				36%				50%				-0.2471305655

		42		EPA 8/1983		F36		1980-81		50		0.201		NR		8.3		0.134		0.120592714		33.9890042154		54.7		0.268		0.4286		54.271		F36		0.0607		1.8196		0.5320		54.1679575912				4.4785374039		2.1162555148		-1.6044503709		2.5742609928		3.9920895453						Silt loading (g/m2)		0.8833356		0.0844659284		10.4578925154		3.21112464032772E-17		0.7155294256		1.0511417743		0.7155294256		1.0511417743				F36		NR		8.3		0.201		54.168				7.333				1.256				2.385				2.312				2.212				6.720				17.006				3.344				1.196				1.151				1.108				2.227				-86%				-98%				-96%				-96%				-96%				-88%				-10%				-20%				-25%				-23%				-36%				-83%				-67%				-68%				-70%				-8%				-30%				-33%				-30%								90%				84%				76%				4.3505257007

		53		EPA 8/1983		F38		1980-81		50		0.218		NR		18		0.301		0.36817154		103.7689891036		167		0.667		0.8692		166.131		F38		0.0607		1.8196		1.2339		165.7661490842				8.3542488988		2.8903717579		-1.5232602162		2.3203216862		5.1105780547																										F38		NR		18		0.218		165.766				25.191				2.050				4.362				4.310				3.803				8.593				40.629				6.891				1.757				1.708				1.593				3.423				-85%				-99%				-97%				-97%				-98%				-95%				-21%				-35%				-39%				-37%				-44%				-92%				-83%				-83%				-85%				-66%				-30%				-34%				-30%								113%				110%				86%				3.1922519929

		82		USX 5/1990		AUC5		Nov-89		62		0.23		29		3.9		0.07		0.033730686		9.5069792412		15.3		0.087		0.2287		15.071		AUC5		0.0444		1.7651		0.1941		15.1059146543				1.8522571782		1.3609765531		-1.4696759701		2.159947457		2.7150863661						SUMMARY OUTPUT				All pos data less Z3																AUC5		29		3.9		0.23		15.106				2.441				0.932				1.598				1.518				1.617				2.474				42.757				7.135				1.893				1.838				1.736				3.702				-84%				-94%				-89%				-90%				-89%				-84%				-69%				-78%				-79%				-78%				-77%				-62%				-35%				-38%				-34%				1%				-43%				-46%				-43%								71%				63%				74%				1.6550515573

		91		USX 5/1990		AUC6		Nov-89		39		0.23		27		6.2		0.03		0.008157094		2.2990734113		3.7		0.182		0.3332		3.367		AUC6		0.0779		1.8261		0.3961		3.3039142182				3.3289801191		1.8245492921		-1.4696759701		2.159947457		1.1951078923																										AUC6		27		6.2		0.23		3.304				5.105				1.178				2.198				2.113				2.130				5.506				35.776				6.234				1.904				1.841				1.790				3.753				55%				-64%				-33%				-36%				-36%				67%				-50%				-69%				-71%				-70%				-55%				-77%				-57%				-59%				-58%				8%				-45%				-48%				-45%								87%				79%				81%				3.6743771899

		99		EPA 7/1984		M-2		Feb-80		27		0.26		30		3.8		0.033		0.003417161		0.963125348		1.55		0.083		0.2242		1.326		M-2		0.1079		1.8026		0.2486		1.3014089964				1.7822278482		1.3350010667		-1.347073648		1.814607413		0.2634475209						Regression Statistics																				M-2		30		3.8		0.26		1.301				2.551				1.042				1.750				1.659				1.802				2.617				34.850				6.523				2.055				1.986				1.947				4.086				96%				-20%				34%				28%				38%				101%				-23%				-51%				-54%				-51%				-27%				-59%				-31%				-35%				-29%				3%				-55%				-57%				-55%								68%				59%				73%				1.5108944576

		81		USX 5/1990		AUC7		Nov-89		42		0.26		27		3		0.01		0.0008862572		0.2497912193		0.402		0.05		0.1878		0.214		AUC7		0.0779		1.8261		0.1653		0.2366820409				1.2069489608		1.0986122887		-1.347073648		1.814607413		-1.4410376381						Multiple R		0.8021545581																		AUC7		27		3		0.26		0.237				1.726				0.904				1.487				1.402				1.566				1.503				34.419				6.444				2.095				2.021				2.007				3.982				629%				282%				528%				492%				561%				535%				71%				33%				26%				38%				54%				-48%				-14%				-19%				-9%				-13%				-44%				-47%				-43%								64%				55%				73%				0.6622845239

		14		EPA 7/1984		M-9		Feb-80		50		0.29		30		4.1		0.13		0.0071429688		2.0132426628		3.24		0.095		0.2378		3.002		M-9		0.0560		1.7719		0.2190		3.0209597154				1.99088424		1.4109869737		-1.237874356		1.5323329212		1.1055745674						R Square		0.6434519351																		M-9		30		4.1		0.29		3.021				3.112				1.208				2.030				1.928				2.104				3.386				34.700				6.780				2.258				2.177				2.176				4.400				3%				-60%				-33%				-36%				-30%				12%				75%				31%				24%				36%				64%				-61%				-35%				-38%				-32%				9%				-34%				-38%				-33%								68%				60%				74%				1.8043214424

		13		EPA 8/1983		F37		1980-81		50		0.417		NR		17		0.163		0.170196664		47.9698560407		77.2		0.626		0.8238		76.376		F37		0.0607		1.8196		1.1617		76.0382647453				8.0270978529		2.8332133441		-0.8746690572		0.7650459596		4.3312366971						Adjusted R Square		0.6355286448																		F37		NR		17		0.417		76.038				35.329				3.755				7.437				7.304				7.063				15.813				37.825				10.779				2.980				2.891				2.869				5.699				-54%				-95%				-90%				-90%				-91%				-79%				80%				31%				24%				37%				65%				-89%				-79%				-79%				-80%				-55%				-43%				-46%				-42%								98%				95%				88%				3.2114797793

		29		USX 5/1990		AUC3		Nov-89		50		0.42		27		5.5		0.011		0.004960395		1.3980851825		2.25		0.153		0.3014		1.949		AUC3		0.0607		1.8196		0.3298		1.9202332261				2.906166058		1.7047480922		-0.8675005677		0.752557235		0.6524466506						Standard Error		1.8078095906																		AUC3		27		5.5		0.42		1.920				6.359				1.995				3.446				3.288				3.638				8.003				14.418				8.089				2.849				2.745				2.846				5.615				231%				4%				79%				71%				89%				317%				125%				57%				48%				63%				124%				-69%				-46%				-48%				-43%				26%				-41%				-44%				-39%								73%				65%				82%				3.0124006337

		101		EPA 7/1984		M-4		Feb-80		38		0.43		35		2.1		0.03		0.0003902177		0.109982701		0.177		0.013		0.1469		0.03		M-4		0.0744		1.4801		0.0927		0.0843095646				0.5504710235		0.7419373447		-0.8439700703		0.7122854796		-2.4732599612						Observations		93																		M-4		35		2.1		0.43		0.084				1.362				1.277				1.815				1.689				2.102				0.863				12.272				7.935				2.880				2.769				2.915				5.384				1516%				1415%				2053%				1904%				2393%				924%				354%				363%				333%				418%				268%				-6%				33%				24%				54%				-37%				-28%				-32%				-22%								42%				32%				65%				-0.3242933579

		41		EPA 8/1983		F39		1980-81		50		0.441		NR		18		0.177		0.55776886		157.206911636		253		0.667		0.8692		252.131		F39		0.0607		1.8196		1.2339		251.7661490842				8.3542488988		2.8903717579		-0.8187104035		0.6702867249		5.5285006768																										F39		NR		18		0.441		251.766				39.945				4.088				8.127				7.990				7.731				16.289				47.767				12.912				3.727				3.609				3.715				6.925				-84%				-98%				-97%				-97%				-97%				-94%				334%				354%				324%				409%				245%				-90%				-80%				-80%				-81%				-59%				-41%				-44%				-36%								99%				95%				89%				2.9843346016

		28		EPA 7/1984		M-1		Feb-80		28		0.46		30		5.6		0.124		0.0110010538		3.1006422493		4.99		0.157		0.3059		4.684		M-1		0.0940		1.7944		0.3610		4.6290213645				2.9679247503		1.7227665977		-0.7765287895		0.6029969609		1.5323454774						ANOVA																				M-1		30		5.6		0.46		4.629				6.950				2.239				3.781				3.606				4.030				8.934				48.242				13.541				4.018				3.887				4.033				7.827				50%				-52%				-18%				-22%				-13%				93%				327%				346%				317%				402%				244%				-68%				-46%				-48%				-42%				29%				-43%				-46%				-38%								69%				61%				80%				2.9904587317

		9		USX 5/1990		AUC4		Nov-89		63		0.52		25		6		0.04		0.035494382		10.004076195		16.1		0.173		0.3241		15.776		AUC4		0.0481		1.8148		0.3537		15.746264434				3.2104019956		1.7917594692		-0.6539264674		0.4276198248		2.7566031583								df		SS		MS		F		Significance F										AUC4		25		6		0.52		15.746				8.390				2.543				4.418				4.218				4.751				11.040				50.458				14.493				4.436				4.289				4.488				9.190				-47%				-84%				-72%				-73%				-70%				-30%				231%				260%				237%				312%				163%				-70%				-47%				-50%				-43%				32%				-37%				-40%				-31%								74%				66%				87%				3.3404233151

		55		EPA 7/1984		M-7		Feb-80				0.59		35		2.3		0.13		0.0093034964		2.6221864312		4.22		0.021		0.156		4.064		M-7		0.0851		1.4902		0.1146		4.1054331225				0.6937376071		0.8329091229		-0.5276327421		0.2783963105		1.4123112483						Regression		2		530.8183273261		265.4091636631		81.2101927714		7.00347796689104E-21										M-7		35		2.3		0.59		4.105				2.004				1.827				2.555				2.378				3.051				1.519				50.613				14.334				4.511				4.353				4.624				8.923				-51%				-55%				-38%				-42%				-26%				-63%				223%				260%				236%				312%				153%				-9%				27%				19%				52%				-24%				-22%				-27%				-12%								40%				30%				67%				-0.1690139567

		33		CRA 5/2008		CF-3/South		Jun-01		68		0.63		1		41		0.025		0.050926722		14.3536745407		23.1		1		11.06		12.04		CF-3/South		0.0576		2.4532		11.06		12.04				13.7906174946		3.7135720667		-0.4620354596		0.2134767659		2.4882344399						Residual		90		294.1357964376		3.268175516														CF-3/South		1		41		0.63		12.040				173.856				5.079				19.613				19.639				18.060				9.135				41.470				34.124				6.251				6.115				6.195				7.969				1344%				-58%				63%				63%				50%				-24%				423%				281%				258%				332%				160%				-97%				-89%				-89%				-90%				-95%				-47%				-50%				-41%								286%				287%				256%				0.7985983038

		25		CRA 5/2008		CF-3N		Jun-01		63		0.63		5.1		41		0.015		0.0024030358		0.6772945995		1.09		1		2.1686		0.02		CF-3N		0.0893		4.8694		2.1686		0.01				13.7906174946		3.7135720667		-0.4620354596		0.2134767659		-4.605170186						Total		92		824.9541237637																CF-3N		5.1		41		0.63		0.010				173.856				6.592				19.613				19.639				18.060				9.135				41.197				58.052				8.560				8.451				8.255				8.131				1738460%				65815%				196030%				196294%				180504%				91250%				248741%				28274%				28290%				26106%				13151%				-96%				-89%				-89%				-90%				-95%				-49%				-51%				-42%								198%				198%				174%				0.3858714604

		64		EPA 7/1984		M-6		Feb-80		35		0.68		30		2.1		0.063		0.0030423756		0.8574922453		1.38		0.013		0.1469		1.233		M-6		0.0822		1.7874		0.1043		1.2756800212				0.5504710235		0.7419373447		-0.3856624808		0.1487355491		0.2434793864																										M-6		30		2.1		0.68		1.276				1.909				1.953				2.721				2.524				3.335				1.308				41.368				58.130				8.690				8.571				8.431				8.194				50%				53%				113%				98%				161%				3%				248532%				27997%				28032%				25787%				13019%				2%				43%				32%				75%				-31%				-31%				-35%				-19%								39%				29%				71%				-0.3299624093

		34		CRA 5/2008		CM-4		Sep-03		65		0.7		5		39.5		0.035		0.0160055412		4.5111548556		7.26		1		2.212		5.048		CM-4		0.0511		2.3617		2.212		5.048				13.5151866303		3.6763006719		-0.3566749439		0.1272170156		1.6189921252								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%				CM-4		5		39.5		0.7		5.048				176.059				7.143				20.981				20.973				19.642				10.727				6.122				77.575				10.526				10.425				10.133				7.400				3388%				41%				316%				315%				289%				113%				249028%				28056%				28090%				25842%				13049%				-96%				-88%				-88%				-89%				-94%				-39%				-43%				-28%								194%				194%				175%				0.5018059693

		85		CRA 5/2008		CM-2		Sep-03		75		0.72		1		39.6		0.05		0.13999337		39.4570707071		63.5		1		11.06		52.44		CM-2		0.0511		2.3617		11.06		52.44				13.5337836814		3.6788291183		-0.328504067		0.107914922		3.9596696589						Intercept		0.7346157422		0.4266453685		1.7218415962		0.0885335461		-0.112989067		1.5822205515		-0.112989067		1.5822205515				CM-2		1		39.6		0.72		52.440				179.999				5.683				21.548				21.536				20.238				10.957				12.952				102.296				13.064				12.987				12.448				7.689				243%				-89%				-59%				-59%				-61%				-79%				249055%				28050%				28085%				25835%				13024%				-97%				-88%				-88%				-89%				-94%				-62%				-64%				-56%								279%				279%				256%				0.9279664797

		6		CRA 5/2008		CM-1		Sep-03		63		0.72		5		39.8		0.035		0.013999337		3.9457070707		6.35		1		2.212		4.138		CM-1		0.0778		4.6956		2.212		4.138				13.5708754275		3.6838669123		-0.328504067		0.107914922		1.4202125793						Weight (tons)		0.7129644317		0.175172481		4.070070983		0.0001007582		0.3649540037		1.0609748598		0.3649540037		1.0609748598				CM-1		5		39.8		0.72		4.138				181.366				7.372				21.622				21.614				20.298				10.863				11.294				127.007				15.522				15.472				14.669				7.664				4283%				78%				423%				422%				391%				163%				249674%				28121%				28156%				25901%				13052%				-96%				-88%				-88%				-89%				-94%				-62%				-64%				-56%								193%				193%				175%				0.4734546604

		102		EPA 7/1984		M-18		Feb-80		75		0.731		30		2		0.08		0.0008157094		0.2299073411		0.37		0.009		0.1424		0.228		M-18		0.0346		1.7599		0.0501		0.3198794923				0.4804530139		0.6931471806		-0.3133418192		0.0981830957		-1.1398109405						Silt loading (g/m2)		0.8759553045		0.081819435		10.705956405		9.86992054563285E-18		0.7134068468		1.0385037621		0.7134068468		1.0385037621				M-18		30		2		0.731		0.320				1.854				2.043				2.805				2.597				3.484				1.197				10.753				126.985				15.558				15.503				14.731				7.618				480%				539%				777%				712%				989%				274%				249750%				28237%				28264%				26046%				13100%				10%				51%				40%				88%				-35%				-34%				-38%				-21%								37%				27%				71%				-0.4140147026

		63		CRA 5/2008		CE-19		Apr-01		55		0.76		5		38		0.04		0.041005932		11.5575041756		18.6		1		2.212		16.388		CE-19		0.0686		2.4580		2.212		16.388				13.2320330694		3.6375861597		-0.2744368457		0.0753155823		2.7965493597																										CE-19		5		38		0.76		16.388				175.247				7.585				21.970				21.926				20.853				12.336				11.374				127.184				15.894				15.830				15.130				8.075				969%				-54%				34%				34%				27%				-25%				249696%				28233%				28259%				26043%				13100%				-96%				-87%				-87%				-88%				-93%				-60%				-62%				-53%								190%				189%				175%				0.6263903969

		78		CRA 5/2008		CF-2/South		Jun-01		92		0.81		1		41		0.08		0.13999337		39.4570707071		63.5		1		11.06		52.44		CF-2/South		0.0522		2.4663		11.06		52.44				13.7906174946		3.7135720667		-0.2107210313		0.044403353		3.9596696589										All pos data sL < 20, less Z3																CF-2/South		1		41		0.81		52.440				204.745				6.497				24.488				24.476				23.262				11.476				18.864				131.597				16.591				16.521				15.873				8.409				290%				-88%				-53%				-53%				-56%				-78%				1386%				221%				210%				249%				53%				-97%				-88%				-88%				-89%				-94%				-60%				-62%				-53%								277%				277%				258%				0.7662576941

		67		CRA 5/2008		CF-2N		Jun-01		92		0.81		5.3		41		0.044		0.035935306		10.1283504335		16.3		1		2.0868		14.213		CF-2N		0.0877		4.8964		2.0868		14.2132				13.7906174946		3.7135720667		-0.2107210313		0.044403353		2.6541711103																										CF-2N		5.3		41		0.81		14.213				204.745				8.484				24.488				24.476				23.262				11.476				20.712				160.573				19.700				19.657				18.720				9.862				1341%				-40%				72%				72%				64%				-19%				1571%				216%				206%				235%				50%				-96%				-88%				-88%				-89%				-94%				-60%				-62%				-53%								189%				188%				174%				0.3526016958

		95		EPA 7/1984		M-17		Feb-80		75		0.83		30		2		0.056		0.0058201968		1.6404199475		2.64		0.009		0.1424		2.498		M-17		0.0346		1.7599		0.0501		2.5898794923				0.4804530139		0.6931471806		-0.1863295782		0.0347187117		0.9516113466						SUMMARY OUTPUT																				M-17		30		2		0.83		2.590				2.032				2.313				3.138				2.903				3.960				1.343				20.361				135.712				17.151				17.075				16.480				8.521				-22%				-11%				21%				12%				53%				-48%				1083%				174%				163%				201%				27%				14%				54%				43%				95%				-34%				-32%				-36%				-16%								36%				25%				71%				-0.4193637106

		51		CRA 5/2008		CE-2		Apr-01		47		0.86		1		36		0.075		0.14109568		39.7677563032		64		1		11.06		52.94		CE-2		0.1342		4.8934		11.06		52.94				12.8416079823		3.5835189385		-0.1508228897		0.0227475441		3.9691591968																										CE-2		1		36		0.86		52.940				175.115				6.431				23.611				23.510				22.870				15.053				20.433				135.015				17.446				17.357				16.856				9.106				231%				-88%				-55%				-56%				-57%				-72%				1082%				174%				163%				202%				28%				-96%				-87%				-87%				-87%				-91%				-59%				-61%				-51%								267%				266%				256%				1.3405798198

		38		CRA 5/2008		CE-3		Apr-01		68		0.86		1		39		0.07		0.0992079		27.9617036507		45		1		11.06		33.94		CE-3		0.0893		4.8694		11.06		33.94				13.421683935		3.6635616461		-0.1508228897		0.0227475441		3.5245942598						Regression Statistics																				CE-3		1		39		0.86		33.940				197.482				6.710				24.946				24.891				23.985				13.215				24.690				137.317				17.921				17.825				17.382				9.442				482%				-80%				-26%				-27%				-29%				-61%				539%				110%				99%				142%				-4%				-97%				-87%				-87%				-88%				-93%				-59%				-61%				-51%								272%				271%				257%				0.9694741191

		98		EPA 7/1984		M-19		Feb-80		70		0.929		30		2.4		0.05		0.0003902177		0.109982701		0.177		0.025		0.1606		0.016		M-19		0.0359		1.7603		0.0791		0.0979498568				0.7664455101		0.8754687374		-0.0736465402		0.0054238129		-2.3232995964						Multiple R		0.7568661905																		M-19		30		2.4		0.929		0.098				2.961				2.845				3.929				3.648				4.943				2.599				24.658				137.475				18.081				17.976				17.591				9.643				2923%				2805%				3911%				3625%				4947%				2554%				888%				558%				515%				707%				322%				-4%				33%				23%				67%				-12%				-35%				-39%				-20%								38%				28%				74%				-0.0865146575

		68		CRA 5/2008		CF-1/South		Jun-01		81		0.97		1		40		0.04		0.04299009		12.1167382486		19.5		1		11.06		8.44		CF-1/South		0.0519		2.4546		11.06		8.44				13.607831627		3.6888794541		-0.0304592075		0.0009277633		2.1329823086						R Square		0.5728464303																		CF-1/South		1		40		0.97		8.440				221.844				7.652				28.232				28.162				27.486				14.115				23.523				144.132				18.976				18.866				18.538				9.897				2528%				-9%				234%				234%				226%				67%				1111%				586%				544%				735%				335%				-97%				-87%				-87%				-88%				-94%				-35%				-39%				-20%								269%				268%				259%				0.844615036

		57		CRA 5/2008		CF-1N		Jun-01		76		0.97		5		40		0.035		0.0110010538		3.1006422493		4.99		1		2.212		2.778		CF-1N		0.0873		4.8809		2.212		2.778				13.607831627		3.6888794541		-0.0304592075		0.0009277633		1.0217312443						Adjusted R Square		0.5620324159																		CF-1N		5		40		0.97		2.778				221.844				9.899				28.232				28.162				27.486				14.115				16.428				146.575				19.511				19.393				19.142				10.274				7886%				256%				916%				914%				889%				408%				2196%				725%				682%				870%				404%				-96%				-87%				-87%				-88%				-94%				-63%				-65%				-57%								185%				184%				178%				0.4258391779

		103		EPA 7/1984		M-5		Feb-80		53		1		35		2.2		0.09		0.001525597		0.429988865		0.692		0.017		0.1515		0.541		M-5		0.0510		1.4577		0.0749		0.6170932116				0.6216650091		0.7884573604		0		0		-0.4827351942						Standard Error		1.855666228																		M-5		35		2.2		1		0.617				2.710				2.994				3.949				3.657				5.056				2.144				14.486				117.713				16.577				16.419				16.541				8.941				339%				385%				540%				493%				719%				247%				2053%				792%				742%				964%				442%				10%				46%				35%				87%				-21%				-37%				-41%				-22%								32%				22%				69%				-0.2837783416

		35		CRA 5/2008		CF-4N		Jun-01		82		1.1		4.7		41		0.019		0.0067902296		1.9138232721		3.08		1		2.3532		0.727		CF-4N		0.0520		2.4585		2.3532		0.7268				13.7906174946		3.7135720667		0.0953101798		0.0090840304		-0.3191039425						Observations		82																		CF-4N		4.7		41		1.1		0.727				249.853				11.234				32.089				32.000				31.659				15.151				14.220				153.116				20.712				20.576				20.498				10.913				34277%				1446%				4315%				4303%				4256%				1985%				6952%				1405%				1355%				1564%				733%				-96%				-87%				-87%				-87%				-94%				-37%				-41%				-22%								186%				185%				182%				0.3487225523

		71		CRA 5/2008		CE-1		Apr-01		54		1.16		1		36		0.05		0.05952474		16.7770221904		27		1		11.06		15.94		CE-1		0.1119		4.8801		11.06		15.94				12.8416079823		3.5835189385		0.1484200051		0.0220284979		2.7688316734																										CE-1		1		36		1.16		15.940				212.760				8.623				30.754				30.556				30.914				19.751				8.934				158.493				21.733				21.582				21.647				11.584				1235%				-46%				93%				92%				94%				24%				7096%				1426%				1376%				1586%				746%				-96%				-86%				-86%				-85%				-91%				-60%				-62%				-52%								257%				254%				259%				1.2905539116

		5		USX 5/1990		AUE4		Nov-89		41		1.3		15		2.6		0.06		0.0198636262		5.5985544421		9.01		0.033		0.1696		8.84		AUE4		0.1153		2.0886		0.1804		8.8295764034				0.9130021216		0.955511445		0.2623642645		0.0688350073		2.178107041						ANOVA																				AUE4		15		2.6		1.3		8.830				4.239				3.693				5.585				5.185				7.272				4.428				5.347				130.887				18.967				18.767				19.259				10.329				-52%				-58%				-37%				-41%				-18%				-50%				7020%				1425%				1374%				1588%				748%				-13%				32%				22%				72%				4%				-36%				-41%				-20%								51%				40%				97%				0.1988146929

		32		CRA 5/2008		CE-11		Apr-01		46		1.34		5		12		0.2		0.33951148		95.6911636045		154		0.42		2.212		151.788		CE-11		0.0836		2.4647		2.212		151.788				6.1747610582		2.4849066498		0.292669614		0.0856555029		5.0224848105								df		SS		MS		F		Significance F										CE-11		5		12		1.34		151.788				44.804				7.178				16.416				15.841				18.607				46.182				27.017				136.865				20.751				20.509				21.211				16.555				-70%				-95%				-89%				-90%				-88%				-70%				6592%				853%				843%				868%				373%				-84%				-63%				-65%				-58%				3%				-32%				-36%				-15%								129%				121%				159%				5.4337347963

		48		CRA 5/2008		CE-12		Apr-01		66		1.34		5		13		0.085		0.050926722		14.3536745407		23.1		0.461		2.212		20.888		CE-12		0.0576		2.4532		2.212		20.888				6.5789652063		2.5649493575		0.292669614		0.0856555029		3.0391748314						Regression		2		364.8219750922		182.4109875461		52.97259722		0										CE-12		5		13		1.34		20.888				50.546				7.489				17.344				16.772				19.513				46.878				28.795				112.394				19.196				18.882				20.072				21.236				142%				-64%				-17%				-20%				-7%				124%				6251%				817%				807%				835%				381%				-85%				-66%				-67%				-61%				-7%				-54%				-56%				-44%								132%				124%				161%				5.2593766914

		10		CRA 5/2008		CF-5		Jun-01		76		1.4		1		41		0.03		0.035935306		10.1283504335		16.3		1		11.06		5.24		CF-5		0.0871		4.8733		11.06		5.24				13.7906174946		3.7135720667		0.3364722366		0.113213566		1.6563214983						Residual		79		272.0362748364		3.4434971498														CF-5		1		41		1.4		5.240				292.291				11.108				39.708				39.527				40.362				18.859				29.147				122.458				20.835				20.506				21.912				21.913				5478%				112%				658%				654%				670%				260%				5907%				780%				770%				804%				360%				-96%				-86%				-86%				-86%				-94%				-54%				-56%				-44%								257%				256%				263%				0.6978389699

		62		CRA 5/2008		CE-16		Apr-01		64		1.41		5		40		0.05		0.169976202		47.9077189215		77.1		1		2.212		74.888		CE-16		0.0576		2.4532		2.212		74.888				13.607831627		3.6888794541		0.3435897044		0.118053885		4.3159936641						Total		81		636.8582499286																CE-16		5		40		1.41		74.888				282.962				14.283				39.285				39.081				40.060				19.822				39.757				162.494				25.883				25.566				26.913				24.439				278%				-81%				-48%				-48%				-47%				-74%				5898%				696%				693%				695%				314%				-95%				-86%				-86%				-86%				-93%				-54%				-56%				-44%								175%				174%				180%				0.387848366

		72		EPA 4/1997		BH6		1996		?		1.47		40		2.2		0.3		0.0103176216		2.9080171797		4.68		0.017		0.1515		4.529		BH6		0.0196		0.8810		0.0343		4.6457135755				0.6216650091		0.7884573604		0.3852624008		0.1484271175		1.5359449827																										BH6		40		2.2		1.47		4.646				3.541				4.461				5.550				5.126				7.452				3.042				40.317				127.306				22.092				21.727				23.454				22.709				-24%				-4%				19%				10%				60%				-35%				998%				83%				80%				95%				26%				26%				57%				45%				110%				-14%				-49%				-52%				-36%								24%				15%				67%				-0.3181503727

		40		CRA 5/2008		CE-15		Apr-01		67		1.91		5		40		0.065		0.13999337		39.4570707071		63.5		1		2.212		61.288		CE-15		0.0576		2.4532		2.212		61.288				13.607831627		3.6888794541		0.6471032421		0.4187426059		4.1155840652								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%				CE-15		5		40		1.91		61.288				344.720				19.230				51.365				50.983				54.383				26.110				46.795				146.158				25.036				24.645				26.807				23.617				462%				-69%				-16%				-17%				-11%				-57%				888%				67%				64%				80%				14%				-94%				-85%				-85%				-84%				-92%				-53%				-56%				-41%								167%				165%				183%				0.3577667577

		2		EPA 8/1983		F35		1980-81		90		2.03		NR		25		0.057		0.65697676		185.1686152867		298		0.699		1.5235		296.476		F35		0.0378		1.8134		1.2790		296.7210337868				10.3611615759		3.2188758249		0.7080357931		0.5013146842		5.6927924172						Intercept		1.1519073808		0.5144286471		2.239197578		0.0279555626		0.1279619067		2.1758528549		0.1279619067		2.1758528549				F35		NR		25		2.03		296.721				177.107				21.725				39.240				38.466				43.732				51.966				87.923				170.853				29.844				29.399				32.016				30.408				-40%				-93%				-87%				-87%				-85%				-82%				889%				60%				58%				70%				10%				-88%				-78%				-78%				-75%				-71%				-56%				-58%				-44%								81%				77%				101%				1.39203623

		75		EPA 8/1983		B59		1980-81		90		2.06		NR		11		0.149		0.76720776		216.2371748986		348		0.379		0.5512		347.449		B59		0.0378		1.8134		0.7108		347.2892489208				5.7499017393		2.3978952728		0.7227059828		0.5223039376		5.8501580031						Weight (tons)		0.594340381		0.2024885159		2.9351806862		0.0043635881		0.1912967314		0.9973840306		0.1912967314		0.9973840306				B59		NR		11		2.06		347.289				52.037				14.263				22.608				21.699				27.246				66.336				115.851				171.886				30.729				30.236				33.250				33.288				-85%				-96%				-93%				-94%				-92%				-81%				887%				59%				57%				70%				8%				-73%				-57%				-58%				-48%				27%				-50%				-53%				-37%								59%				52%				91%				3.6507612115

		50		USX 5/1990		AUE3		Nov-89		41		2.2		15		2.6		0.08		0.035494382		10.004076195		16.1		0.033		0.1696		15.93		AUE3		0.1153		2.0886		0.1804		15.9195764034				0.9130021216		0.955511445		0.7884573604		0.6216650091		2.7675495722						Silt loading (g/m2)		1.0070917911		0.1279502279		7.8709651973		0		0.7524130178		1.2617705644		0.7524130178		1.2617705644				AUE3		15		2.6		2.2		15.920				6.054				6.185				8.890				8.220				12.352				7.138				115.142				165.530				29.521				29.014				32.227				27.611				-62%				-61%				-44%				-48%				-22%				-55%				858%				56%				53%				68%				-18%				2%				47%				36%				104%				18%				-23%				-28%				1%								44%				33%				100%				0.154133631

		23		EPA 8/1983		B57		1980-81		90		2.32		NR		12		0.358		0.4299009		121.1673824863		195		0.42		0.5967		194.403		B57		0.0378		1.8134		0.7836		194.2164463567				6.1747610582		2.4849066498		0.8415671857		0.708235328		5.26897324																										B57		NR		12		2.32		194.216				64.103				16.782				26.659				25.622				32.341				76.011				142.138				132.932				27.657				27.028				31.081				35.775				-67%				-91%				-86%				-87%				-83%				-61%				66%				-51%				-53%				-40%				-64%				-74%				-58%				-60%				-50%				19%				-46%				-49%				-31%								59%				53%				93%				3.5293560325

		24		EPA 8/1983		B56		1980-81		90		2.4		NR		9.2		0.229		0.27778212		78.2927702219		126		0.305		0.4695		125.531		B56		0.0378		1.8134		0.5794		125.4206486705				4.9248641036		2.2192034841		0.8754687374		0.7664455101		4.8316732771																										B56		NR		9.2		2.4		125.421				43.924				15.070				22.883				21.839				28.575				69.146				149.357				98.784				25.314				24.565				29.440				42.821				-65%				-88%				-82%				-83%				-77%				-45%				17%				-56%				-58%				-44%				-59%				-66%				-48%				-50%				-35%				57%				-39%				-42%				-21%								52%				45%				90%				3.5883120383

		92		EPA 7/1984		M-8		Feb-80		50		2.5		20		2.2		0.12		0.024691744		6.9593573531		11.2		0.017		0.1515		11.049		M-8		0.0750		1.9180		0.1063		11.0936940572				0.6216650091		0.7884573604		0.9162907319		0.8395887053		2.4063768439																										M-8		20		2.2		2.5		11.094				5.088				6.719				8.873				8.161				12.722				4.926				150.278				99.005				25.788				24.999				30.193				43.090				-54%				-39%				-20%				-26%				15%				-56%				13%				-61%				-63%				-51%				-62%				32%				74%				60%				150%				-3%				-8%				-14%				24%								32%				21%				89%				-0.2668333549

		20		EPA 8/1983		F34		1980-81		90		2.78		NR		28		0.552		0.41446856		116.8177841406		188		0.789		1.7033		186.297		F34		0.0378		1.8134		1.4388		186.5612232803				11.1035868976		3.3322045102		1.0224509277		1.0454058996		5.2287594602						SUMMARY OUTPUT				All pos data sL < 20, less Z3																F34		NR		28		2.78		186.561				257.621				31.395				55.999				54.926				64.204				61.360				168.175				86.562				26.450				25.562				31.596				48.126				38%				-83%				-70%				-71%				-66%				-67%				-48%				-69%				-71%				-59%				-64%				-88%				-78%				-79%				-75%				-76%				-13%				-19%				19%								78%				75%				105%				0.9544808852

		58		CRA 5/2008		CE-17		Apr-01		64		2.93		5		40		0.04		0.091050806		25.6626302394		41.3		1		2.212		39.088		CE-17		0.0576		2.4532		2.212		39.088				13.607831627		3.6888794541		1.075002423		1.1556302095		3.6658155145																										CE-17		5		40		2.93		39.088				455.327				29.249				74.959				74.166				83.679				38.505				131.370				126.308				31.553				30.662				37.303				46.203				1065%				-25%				92%				90%				114%				-1%				110%				-43%				-46%				-30%				-52%				-94%				-84%				-84%				-82%				-92%				-39%				-42%				-18%								156%				154%				186%				0.3164614291

		61		EPA 8/1983		B60		1980-81		90		3.19		NR		12		0.339		0.96782818		272.7819533922		439		0.42		0.5967		438.403		B60		0.0378		1.8134		0.7836		438.2164463567				6.1747610582		2.4849066498		1.1600209168		1.3456485274		6.0827129581						Regression Statistics																				B60		NR		12		3.19		438.216				78.894				22.929				35.319				33.865				44.569				101.492				144.359				130.144				33.369				32.400				39.777				51.225				-82%				-95%				-92%				-92%				-90%				-77%				110%				-43%				-45%				-30%				-52%				-71%				-55%				-57%				-44%				29%				-38%				-42%				-17%								54%				48%				94%				3.4264050691

		47		EPA 8/1983		B54		1980-81		90		3.77		NR		10		0.187		0.205691046		57.9739322357		93.3		0.338		0.5058		92.794		B54		0.0378		1.8134		0.6379		92.6620514848				5.3018981105		2.302585093		1.3270750015		1.7611280595		4.5289590197						Multiple R		0.7985688664																		B54		NR		10		3.77		92.662				66.868				24.520				36.113				34.423				47.319				109.738				155.323				138.832				37.258				36.143				44.773				65.882				-28%				-74%				-61%				-63%				-49%				18%				115%				-46%				-47%				-34%				-41%				-63%				-46%				-49%				-29%				64%				-38%				-42%				-16%								47%				40%				93%				3.4755424467

		86		USX 5/1990		AUE2		Nov-89		44		4		16		5.1		0.6		0.023368972		6.5865346377		10.6		0.136		0.2832		10.317		AUE2		0.1013		2.0832		0.3709		10.2291310446				2.6544247363		1.6292405397		1.3862943611		1.9218120557		2.3252396345						R Square		0.6377122343																		AUE2		16		5.1		4		10.229				25.178				16.045				23.953				22.433				33.662				54.859				129.039				133.271				36.871				35.688				44.961				62.861				146%				57%				134%				119%				229%				436%				146%				-14%				-18%				11%				30%				-36%				-5%				-11%				34%				118%				-54%				-56%				-39%								49%				40%				110%				2.4190795474

		21		USX 5/1990		AUE1		Nov-89		43		4		15		12		0.01		0.0070988764		2.000815239		3.22		0.42		0.5967		2.623		AUE1		0.1013		2.0832		0.9337		2.2862852414				6.1747610582		2.4849066498		1.3862943611		1.9218120557		0.8269283351						Adjusted R Square		0.6237780895																		AUE1		15		12		4		2.286				91.428				24.992				43.133				41.289				55.975				124.635				111.448				140.058				39.764				38.466				48.876				70.788				3899%				993%				1787%				1706%				2348%				5351%				712%				253%				238%				357%				801%				-73%				-53%				-55%				-39%				36%				-48%				-51%				-32%								73%				65%				124%				3.9869211592

		27		EPA 8/1983		F45		1980-81		50		5.11		NR		16		0.744		0.46737944		131.7306927543		212		0.585		0.7784		211.222		F45		0.0607		1.8196		1.0896		210.9103804064				7.6872482227		2.7725887222		1.6311994042		2.6608114963		5.3514333058						Standard Error		1.7198909939																		F45		NR		16		5.11		210.910				165.222				42.377				65.260				62.817				84.990				156.356				139.993				162.934				47.819				46.274				59.200				92.421				-22%				-80%				-69%				-70%				-60%				-26%				717%				246%				231%				347%				805%				-74%				-61%				-62%				-49%				-5%				-44%				-47%				-25%								54%				48%				101%				2.6896085954

		7		EPA 8/1983		F74		1980-81		50		5.59		NR		29		0.114		1.2015179		338.6472997693		545		0.819		1.7632		543.237		F74		0.0607		1.8196		1.5012		543.4987934624				11.3386812066		3.36729583		1.7209792872		2.9617697069		6.2980274866						Observations		82																		F74		NR		29		5.59		543.499				427.731				63.421				106.324				103.843				132.477				111.014				190.984				187.235				55.009				53.262				68.953				99.514				-21%				-88%				-80%				-81%				-76%				-80%				708%				244%				230%				345%				803%				-85%				-75%				-76%				-69%				-74%				-48%				-50%				-30%								68%				64%				109%				0.7504413772

		89		EPA 8/1983		B55		1980-81		90		6.3		NR		11		0.295		0.40344546		113.7109281794		183		0.379		0.5512		182.449		B55		0.0378		1.8134		0.7108		182.2892489208				5.7499017393		2.3978952728		1.8405496334		3.387622953		5.2055947053																										B55		NR		11		6.3		182.289				107.840				42.657				60.687				57.770				83.988				183.005				211.442				137.594				52.970				50.920				68.997				120.157				-41%				-77%				-67%				-68%				-54%				0%				550%				222%				207%				321%				803%				-60%				-44%				-46%				-22%				70%				-47%				-50%				-29%								42%				35%				97%				3.2901590353

		1		EPA 8/1983		B52		1980-81		90		7.19		NR		12		0.102		0.078043548		21.9965402052		35.4		0.42		0.5967		34.803		B52		0.0378		1.8134		0.7836		34.6164463567				6.1747610582		2.4849066498		1.9726911717		3.891510459		3.5443288974						ANOVA																				B52		NR		12		7.19		34.616				133.946				50.846				72.405				69.010				101.035				212.240				153.785				145.459				58.268				55.941				77.064				135.978				287%				47%				109%				99%				192%				513%				603%				250%				235%				362%				888%				-62%				-46%				-48%				-25%				58%				-56%				-57%				-41%								42%				36%				99%				3.1741629332

		22		EPA 8/1983		B58		1980-81		90		10.4		NR		18		0.19		0.81130016		228.6645987433		368		0.667		0.8692		367.131		B58		0.0378		1.8134		1.2221		366.7778553002				8.3542488988		2.8903717579		2.3418058061		5.4840544337		5.9047563659								df		SS		MS		F		Significance F										B58		NR		18		10.4		366.778				313.082				90.508				132.562				127.315				186.454				287.039				192.944				180.632				72.046				69.211				96.940				161.307				-15%				-75%				-64%				-65%				-49%				-22%				605%				250%				234%				362%				882%				-71%				-58%				-59%				-40%				-8%				-57%				-58%				-41%								46%				41%				106%				2.1714359485

		4		EPA 1/1983		Z1		1982		?		11.3		10		8				0.69886454		196.9746679392		317		0.256		0.415		316.585		Z-1		0.0690		2.1809		0.6096		316.3903508796				4.3240771253		2.0794415417		2.4248027257		5.8796682587		5.7569767388						Regression		3		406.1322975076		135.3774325025		45.7661551481		3.63568060576427E-17										Z1		10		8		11.3		316.390				97.761				52.276				81.689				76.800				125.186				252.131				236.681				191.001				80.294				76.978				110.015				189.488				-69%				-83%				-74%				-76%				-60%				-20%				574%				220%				206%				320%				817%				-47%				-16%				-21%				28%				158%				-48%				-50%				-26%								56%				47%				139%				3.8230770301

		74		EPA 1/1983		Z2		1982		?		12.4		15		8				1.6314188		459.8146822556		740		0.256		0.415		739.585		Z-2		0.0547		2.0661		0.5697		739.4303336166				4.3240771253		2.0794415417		2.5176964726		6.3387955282		6.6058800703						Residual		78		230.725952421		2.958025031														Z2		15		8		12.4		739.430				103.859				61.096				88.675				83.310				137.463				274.315				341.988				192.777				86.800				82.981				121.656				210.871				-86%				-92%				-88%				-89%				-81%				-63%				5%				-48%				-50%				-27%				43%				-41%				-15%				-20%				32%				164%				-36%				-39%				-5%								45%				36%				125%				3.4899019625

		88		EPA 8/1983		B51		1980-81		90		13.6		NR		11		0.41		0.3086468		86.9919669132		140		0.379		0.5512		139.449		B51		0.0378		1.8134		0.7108		139.2892489208				5.7499017393		2.3978952728		2.6100697927		6.812464323		4.9365526985						Total		81		636.8582499286																B51		NR		11		13.6		139.289				177.969				90.678				119.759				113.356				182.300				368.001				331.756				194.598				94.586				90.201				135.558				241.106				28%				-35%				-14%				-19%				31%				164%				12%				-40%				-43%				-14%				70%				-49%				-33%				-36%				2%				107%				-33%				-37%				-0%								32%				25%				101%				3.0583045143

		26		EPA 8/1983		B50		1980-81		90		13.6		NR		9.4		0.225		0.180999302		51.0145748827		82.1		0.313		0.4786		81.621		B50		0.0378		1.8134		0.5936		81.5064432922				5.0207799116		2.2407096893		2.6100697927		6.812464323		4.4006820759																										B50		NR		9.4		13.6		81.506				140.543				83.430				107.494				101.339				166.040				338.789				265.757				153.572				94.753				89.843				140.352				273.645				72%				2%				32%				24%				104%				316%				25%				-24%				-28%				12%				127%				-41%				-24%				-28%				18%				141%				-29%				-33%				8%								29%				21%				99%				3.0607415066

		15		EPA 8/1983		F62		1980-81		45		14.4		NR		36		0.294		0.69886454		196.9746679392		317		1		2.1227		314.877		F62		0.0686		1.8226		1.8226		315.1774021289				12.8416079823		3.5835189385		2.6672282066		7.114106306		5.7531356617								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%				F62		NR		36		14.4		315.177				1094.654				179.777				284.570				277.525				390.677				194.377				284.741				294.545				126.736				121.236				184.165				275.270				247%				-43%				-10%				-12%				24%				-38%				66%				-16%				-20%				23%				121%				-84%				-74%				-75%				-64%				-82%				-32%				-36%				3%								58%				54%				117%				0.081212125

		52		EPA 8/1983		F27		1980-81		100		14.8		NR		14		0.531		0.2866006		80.7782549909		130		0.502		0.6875		129.312		F27		0.0378		1.8135		0.9292		129.0707915929				6.964623589		2.6390573296		2.6946271808		7.2610156433		4.8603610259						Intercept		-2.1577140924		1.0058129472		-2.1452439027		0.035044838		-4.1601343064		-0.1552938783		-4.1601343064		-0.1552938783				F27		NR		14		14.8		129.071				270.080				111.944				152.315				144.972				229.096				416.735				298.235				313.993				138.152				132.088				202.460				304.484				109%				-13%				18%				12%				77%				223%				41%				-29%				-32%				6%				80%				-59%				-44%				-46%				-15%				54%				-38%				-41%				-5%								36%				30%				105%				2.7227029282

		59		EPA 8/1983		F61		1980-81		40		17.9		NR		40		0.327		1.02073906		287.6948620059		463		1		2.1227		460.877		F61		0.0779		1.8261		1.8261		461.1738530138				13.607831627		3.6888794541		2.8848007128		8.3220751528		6.1337750934						Weight^2 (tons)		-0.8253598354		0.2208589286		-3.7370453651		0.000352974		-1.2650562862		-0.3856633846		-1.2650562862		-0.3856633846				F61		NR		40		17.9		461.174				1476.909				235.280				370.775				361.988				517.814				199.081				311.720				480.254				172.182				165.613				249.797				291.918				220%				-49%				-20%				-22%				12%				-57%				75%				-22%				-26%				15%				75%				-84%				-75%				-75%				-65%				-87%				-50%				-52%				-25%								58%				54%				120%				-0.1538542934

		79		EPA 1/1983		AD3		1982		?		52.9		23		40				0.51367646		144.7794877913		233		1		2.1227		230.877		AD-3		0.0375		1.8114		1.8114		231.1885648526				13.607831627		3.6888794541		3.9684033389		15.7482250599		5.4432336756						Weight (tons)		4.3546990804		1.0235902004		4.2543383853		0.0000577696		2.316887066		6.3925110948		2.316887066		6.3925110948				AD3		23		40		52.9		231.189				2987.286				636.212				965.630				935.237				1542.105				532.407				299.548				893.043				298.460				288.247				452.214				331.958				1192%				175%				318%				305%				567%				130%				255%				34%				29%				105%				96%				-79%				-68%				-69%				-48%				-82%				-57%				-59%				-35%								52%				47%				142%				-0.1631597007

		83		EPA 1/1983		AD2		1982		?		63.6		23		39				0.75398004		212.5089477452		342		1		2.1227		339.877		AD-2		0.0375		1.8114		1.8114		340.1885648526				13.421683935		3.6635616461		4.1526134703		17.2441986341		5.8295000664						Silt loading (g/m2)		0.9078010801		0.121528314		7.4698730681		0.0000000001		0.6658567372		1.149745423		0.6658567372		1.149745423				AD2		23		39		63.6		340.189				3241.807				751.926				1116.659				1079.344				1828.723				657.222				242.514				1341.321				445.315				430.537				693.822				386.659				853%				121%				228%				217%				438%				93%				389%				79%				72%				179%				119%				-77%				-66%				-67%				-44%				-80%				-65%				-66%				-47%								49%				44%				143%				-0.1259484899

		87		EPA 1/1983		Y2		1982		?		76.1		10		3.7				0.40124084		113.0895569872		182		0.079		0.2196		181.78		Y-2		0.0690		2.1809		0.2359		181.7641482858				1.711734767		1.3083328197		4.3320482649		18.7666421691		5.2027099581																										Y2		10		3.7		76.1		181.764				106.245				225.191				259.198				235.590				540.380				428.171				248.581				1331.075				465.234				447.999				744.977				395.255				-42%				24%				43%				30%				197%				136%				379%				87%				79%				203%				115%				112%				144%				122%				409%				303%				-22%				-27%				47%								15%				5%				140%				0.9013700082

		69		EPA 1/1983		Y1		1982		?		90.7		10		3.6				0.25794054		72.7004294918		117		0.075		0.2151		116.785		Y-1		0.0690		2.1809		0.2274		116.7725956848				1.6407915165		1.2809338455		4.5075573571		20.3180733277		4.7602284169																										Y1		10		3.6		90.7		116.773				114.305				263.598				297.017				269.426				634.440				472.524				253.619				1327.327				492.309				472.012				811.891				414.360				-2%				126%				154%				131%				443%				305%				368%				105%				94%				251%				113%				131%				160%				136%				455%				313%				19%				9%				141%								13%				2%				141%				0.7925944692

		17		EPA 1/1983		AD1		1982		?		94.8		23		42				3.2628376		919.6293645113		1480		1		2.1227		1477.877		AD-1		0.0375		1.8114		1.8114		1478.1885648526				13.9701741754		3.7376696183		4.5517694093		20.7186047551		7.2985726745																										AD1		23		42		94.8		1478.189				4696.250				1156.425				1671.752				1614.189				2856.650				829.143				419.764				1841.840				690.478				662.964				1164.173				505.041				218%				-22%				13%				9%				93%				-44%				364%				108%				97%				261%				112%				-75%				-64%				-66%				-39%				-82%				21%				11%				147%								45%				40%				147%				-0.2830116726

		3		EPA 1/1983		AC5		1982		?		188		15		7				3.1305604		882.347092977		1420		0.214		0.3695		1419.63		AC-5		0.0547		2.0661		0.4852		1419.514812287				3.7865663082		1.9459101491		5.2364419628		27.4203244301		7.2580704107																										AC5		15		7		188		1419.515				498.467				817.331				893.147				819.644				1962.586				2820.042				604.113				1874.467				796.311				759.345				1411.814				848.370				-65%				-42%				-37%				-42%				38%				99%				339%				100%				90%				256%				95%				64%				79%				64%				294%				466%				51%				38%				215%								9%				0%				140%				2.4503056591

		80		EPA 1/1983		Y4		1982		?		193		10		3.7				0.440924		124.2742384475		200		0.079		0.2196		199.78		Y-3		0.0690		2.1809		0.2359		199.7641482858				1.711734767		1.3083328197		5.2626901889		27.6959080244		5.2971374121																										Y4		10		3.7		193		199.764				194.722				560.583				589.728				532.345				1379.553				996.611				566.769				1691.297				827.590				783.682				1534.919				962.303				-3%				181%				195%				166%				591%				399%				307%				131%				117%				338%				160%				188%				203%				173%				608%				412%				104%				86%				345%								5%				-5%				146%				0.7778119055

		90		EPA 1/1983		Y3		1982		?		193		10		3.8				0.080027706		22.5557742782		36.3		0.083		0.2242		36.076		Y-4		0.0690		2.1809		0.2443		36.0557008868				1.7822278482		1.3350010667		5.2626901889		27.6959080244		3.5850649896																										Y3		10		3.8		193		36.056				202.677				568.562				600.638				542.564				1401.593				1056.071				538.893				1293.496				775.448				727.586				1514.846				1037.112				462%				1477%				1566%				1405%				3787%				2829%				203%				309%				274%				798%				545%				181%				196%				168%				592%				421%				115%				95%				382%								6%				-5%				147%				0.8574400151

		77		EPA 1/1983		AC4		1982		?		287		10		5.7				3.858085		1087.3995864153		1750		0.161		0.3105		1749.69		AC-4		0.0690		2.1809		0.4090		1749.5909766061				3.0292225058		1.7404661748		5.6594822158		32.0297389505		7.4671373119																										AC4		10		5.7		287		1749.591				482.188				1039.883				1126.886				1025.525				2659.663				3162.056				740.236				899.265				776.909				719.897				1633.552				1394.945				-72%				-41%				-36%				-41%				52%				81%				71%				271%				237%				743%				543%				116%				134%				113%				452%				556%				110%				91%				381%								8%				-1%				156%				2.0407797182

		16		EPA 1/1983		AC6		1982		?		400		20		3.1				1.35143206		380.9005408415		613		0.054		0.1924		612.808		AC-6		0.0460		1.9085		0.1466		612.8534119672				1.2800707379		1.1314021115		5.9914645471		35.8976474193		6.4181257751																										AC6		20		3.1		400		612.853				239.866				1164.802				994.052				888.487				2587.119				1276.326				801.820				918.354				881.889				813.168				1925.943				1516.110				-61%				90%				62%				45%				322%				108%				68%				274%				239%				761%				539%				386%				314%				270%				979%				432%				185%				158%				585%								-15%				-24%				122%				0.09574501

		43		EPA 4/1997		BH3		1996				0.0127		55		2.2				0		0		0		0.017		0.1515		0		BH3		0.0199		0.6453		0.0306		0.01				0.6216650091		0.7884573604		-4.3661532855		19.0632945126		-4.605170186																										BH3		55		2.2		0.0127		0.010				-0.041				0.045				0.083				0.080				0.062				0.041				785.140				902.019				839.469				774.690				1835.318				1448.613				-509%				346%				735%				698%				522%				307%				-4%				357%				320%				772%				540%				-209%				-304%				-295%				-252%				-200%				109%				86%				476%								87%				79%				40%				-0.0868468327

		18		EPA 4/1997		BJ10		1996				0.06		45		2.2				0		0		0		0.017		0.1515		0		BJ10		0.0199		0.6453		0.0306		0.01				0.6216650091		0.7884573604		-2.8134107168		7.9152798612		-4.605170186																										BJ10		45		2.2		0.06		0.010				0.257				0.198				0.329				0.311				0.297				0.167				573.971				231.162				600.695				544.136				1427.268				1330.188				2473%				1878%				3190%				3011%				2874%				1567%				318%				811%				749%				1169%				770%				-23%				28%				21%				16%				-35%				74%				55%				357%								66%				57%				50%				-0.1570525626

		76		EPA 4/1997		BJ11		1996				0.06		45		2.2				0		0		0		0.017		0.1515		0		BJ11		0.0199		0.6453		0.0306		0.01				0.6216650091		0.7884573604		-2.8134107168		7.9152798612		-4.605170186																										BJ11		45		2.2		0.06		0.010				0.257				0.198				0.329				0.311				0.297				0.167				371.185				159.990				473.149				427.089				1146.941				927.348				2473%				1878%				3190%				3011%				2874%				1567%				681%				1272%				1185%				1575%				980%				-23%				28%				21%				16%				-35%				40%				26%				242%								66%				57%				50%				-0.1570525626

		56		EPA 4/1997		BJ9		1996				0.06		45		2.2				0		0		0		0.017		0.1515		0		BJ9		0.0199		0.6453		0.0306		0.01				0.6216650091		0.7884573604		-2.8134107168		7.9152798612		-4.605170186																										BJ9		45		2.2		0.06		0.010				0.257				0.198				0.329				0.311				0.297				0.167				342.649				132.209				388.950				351.084				949.904				784.999				2473%				1878%				3190%				3011%				2874%				1567%				1034%				1700%				1591%				1901%				1147%				-23%				28%				21%				16%				-35%				19%				8%				155%								66%				57%				50%				-0.1570525626

		54		CRA 5/2008		CI-1		Aug-02				0.06		15.1		26				0		0		0		1		1.6434		0		CI-1						1.6434		0.01				10.6151930511		3.258096538		-2.8134107168		7.9152798612		-4.605170186																										CI-1		15.1		26		0.06		0.010				18.853				0.615				1.797				1.810				1.290				2.044				337.499				105.948				303.401				273.834				749.861				634.424				188428%				6049%				17869%				17996%				12804%				20341%				27887%				4029%				3962%				3189%				3648%				-97%				-90%				-90%				-93%				-89%				-62%				-65%				-60%								192%				194%				110%				2.3242171293

		65		CRA 5/2008		CI-11		Aug-02				0.025		13.1		27				0		0		0		1		1.6434		0		CI-11						1.6434		0.01				10.8625406473		3.295836866		-3.6888794541		13.607831627		-4.605170186																										CI-11		13.1		27		0.025		0.010				11.208				0.260				0.851				0.863				0.546				0.887				87.559				38.666				142.539				127.453				369.987				182.828				111984%				2500%				8410%				8534%				5365%				8773%				43895%				5235%				5187%				3948%				4890%				-98%				-92%				-92%				-95%				-92%				-20%				-24%				-28%								227%				232%				110%				2.4122432595

		93		CRA 5/2008		CI-12		Aug-02				0.25		13.1		27				0		0		0		1		1.6434		0		CI-12						1.6434		0.01				10.8625406473		3.295836866		-1.3862943611		1.9218120557		-4.605170186																										CI-12		13.1		27		0.25		0.010				50.801				2.483				6.505				6.489				5.555				7.176				0.010				11.656				1.461				1.454				1.192				1.521				507908%				24732%				64952%				64789%				55446%				71655%				116462%				14505%				14436%				11823%				15111%				-95%				-87%				-87%				-89%				-86%				-43%				-46%				-49%								162%				161%				124%				1.8896221965

		44		CRA 5/2008		CI-2		Aug-02				0.06		14.85		26				0		0		0		1		1.6434		0		CI-2						1.6434		0.01				10.6151930511		3.258096538		-2.8134107168		7.9152798612		-4.605170186																										CI-2		14.85		26		0.06		0.010				18.853				0.613				1.797				1.810				1.290				2.044				0.010				14.355				1.705				1.701				1.368				1.807				188428%				6033%				17869%				17996%				12804%				20341%				143453%				16953%				16907%				13577%				17973%				-97%				-90%				-90%				-93%				-89%				-67%				-68%				-71%								193%				195%				110%				2.3331085836

		49		CRA 5/2008		CI-3		Aug-02				0.06		13.15		27				0		0		0		1		1.6434		0		CI-3						1.6434		0.01				10.8625406473		3.295836866		-2.8134107168		7.9152798612		-4.605170186																										CI-3		13.15		27		0.06		0.010				19.963				0.614				1.844				1.859				1.320				1.964				0.010				17.170				1.922				1.922				1.514				2.064				199532%				6036%				18341%				18489%				13097%				19543%				171604%				19117%				19118%				15038%				20541%				-97%				-91%				-91%				-93%				-90%				-90%				-90%				-93%								201%				203%				115%				2.2012856687

		8		CRA 5/2008		CI-4		Aug-02				0.06		14.5		27				0		0		0		1		1.6434		0		CI-4						1.6434		0.01				10.8625406473		3.295836866		-2.8134107168		7.9152798612		-4.605170186																										CI-4		14.5		27		0.06		0.010				19.963				0.623				1.844				1.859				1.320				1.964				0.010				19.986				2.138				2.143				1.660				2.321				199532%				6133%				18341%				18489%				13097%				19543%				199755%				21282%				21329%				16498%				23109%				-97%				-91%				-91%				-93%				-90%				-90%				-90%				-93%								196%				198%				112%				2.1516187132

		31		EPA 1/1983		Z3		1982		?		12.4		15		8				4.0124084		1130.895569872		1820		0.256		0.415		1819.585		Z-3		0.0547		2.0661		0.5697		1819.4303336166				4.3240771253		2.0794415417		2.5176964726		6.3387955282		7.5062787276																										Z3		15		8		12.4		1819.430				103.859				61.096				88.675				83.310				137.463				274.315				259.927				34.786				14.759				14.000				21.255				41.485				-94%				-97%				-95%				-95%				-92%				-85%				199388%				20812%				20886%				16074%				22873%				-41%				-15%				-20%				32%				164%				-75%				-76%				-67%								45%				36%				125%				3.4899019625

																																																																																																																																				All Data						31378%				1281%				3630%				3619%				3201%				2723%																		All Data						-50%				-32%				-37%				2%				-1%										All Data										98%				92%				114%				147%

																																																																																All Data						14739.456				22827.503				8802.459				11253.558				10593.250				20960.714				16740.266																						All Data Ex Z3						31686%				1294%				3666%				3655%				3233%				2750%																		All Data Ex Z3						-51%				-32%				-37%				1%				-3%										All Data Ex Z3										99%				93%				114%				145%

																																																																																All Data Ex Z3						12920.026				22723.644				8741.363				11164.883				10509.940				20823.251				16465.951																						All pos Data Ex Z3						19884%				810%				2368%				2357%				2261%				1254%																		All pos Data Ex Z3						-47%				-28%				-32%				10%				6%										All pos Data Ex Z3										94%				88%				116%				146%

																																																																																All pos Data Ex Z3						12919.926				22583.272				8735.517				11149.175				10494.237				20810.975				16449.331																						All pos Data sL<20 Ex Z3						22278%				883%				2626%				2617%				2457%				1356%																		All pos Data sL<20 Ex Z3						-64%				-44%				-47%				-34%				-26%										All pos Data sL<20 Ex Z3										103%				97%				113%				155%

																																																																																All pos Data sL<20 Ex Z3						6554.044				9819.458				1551.004				2634.468				2551.888				3418.164				4218.757																						All pos Data sL<5 Ex Z3						26087%				1043%				3081%				3071%				2877%				1575%																		All pos Data sL<5 Ex Z3						-64%				-43%				-46%				-35%				-37%										All pos Data sL<5 Ex Z3										112%				107%				114%				142%

																																																																																All pos Data sL<5 Ex Z3						3033.913				5309.861				446.714				991.952				971.842				1080.642				1225.675

																																																																																All pos Data sL<2 Ex Z3						1274.209				3986.233				216.842				593.324				586.733				594.266				459.564																												1810.4768321039				69.7085367365				204.7420891888				204.9934967216				186.3034065053				119.0039987443

																																																																																																																																										1819.1453438033				70.0392416407				205.7194556636				205.9723342572				187.1944722087				119.5587200385

																																																																																																																																										1811.8217499549				68.6552549813				204.2591097368				204.5395460136				188.075658714				95.2377667815

																																																																																																																																										1919.0171377602				72.7198010231				216.3515455951				216.6477668612				199.2226539669				100.8566773613

																																																																																																																																										2076.7825382515				78.677267429				234.1046930768				234.4274626126				215.5681360434				109.1200360484

																																																																																Average Vehicle Speed		Weight (tons)				ADT Category				Silt loading (g/m2)				AP-42 2006 PM10 Prediction				June 2010 Proposed PM10 Equation				Revised AP-42 PM10 Prediction, sL, W				Revised AP-42 PM10 Prediction, sL, W, W^2				AP-42 2006 PM2.5 Prediction				June 2010 Proposed PM2.5 Equation				Revised AP-42 PM2.5 Prediction, sL, W				Revised AP-42 PM2.5 Prediction, sL, W, W^2				Percent change in PM2.5 from 2006 AP-42				Percent change in PM10 from June 2010 draft AP-42, sL, W				Percent change in PM10 from June 2010 draft AP-42, sL, W, W^2

																																																																																55		2.25								0.0127		06		-0.035				0.045				0.063				0.0435990999				(0.135)				0.011				0.016				0.011				+ + +				40.4%				-3%

																																																																																55		2.25				> 10,000 limited access				0.015		06		-0.015				0.053				0.075				0.0507107728				(0.132)				0.013				0.019				0.013				+ + +				41.0%				-4%

																																																																																55		2.25				> 10,000				0.03		06		0.097				0.105				0.150				0.0951427246				(0.115)				0.026				0.037				0.024				+ + +				43.7%				-9%

																																																																																55		2.25				5,000-10,000				0.06		06		0.273				0.207				0.301				0.1785052277				(0.089)				0.051				0.075				0.045				+ + +				46.4%				-13%

																																																																																55		2.25				5,000-10,000				0.12		06		0.550				0.408				0.606				0.334908596				(0.047)				0.101				0.151				0.084				+ + +				49.2%				-17%

																																																																																55		2.25				500-5,000				0.2		06		0.850				0.673				1.013				0.5325014922				(0.002)				0.167				0.253				0.133				+ + +				51.3%				-20%

																																																																																55		2.25				< 500				0.6		06		1.956				1.974				3.063				1.4436171057				0.165				0.491				0.766				0.361				364.2%				55.9%				-27%

																																																																																55		2.25				< 500 (winter base)				2.4		06		5.126				7.680				12.373				5.0816263675				0.643				1.912				3.093				1.270				381.3%				61.8%				-34%

																																																																																55		2.25								5		06		8.390				15.767				25.913				9.8940084944				1.134				3.924				6.478				2.474				471.1%				65.1%				-37%

																																																																																55		2.5				> 10,000 limited access				0.015		06		0.019				0.056				0.079				0.0690445531				(0.127)				0.014				0.020				0.017				+ + +				42.0%				23%

																																																																																55		2.5				> 10,000				0.03		06		0.150				0.111				0.160				0.129540264				(0.107)				0.028				0.040				0.032				+ + +				44.7%				17%

																																																																																55		2.5				5,000-10,000				0.06		06		0.357				0.219				0.321				0.24304133				(0.076)				0.054				0.080				0.061				+ + +				47.4%				12%

																																																																																55		2.5				5,000-10,000				0.12		06		0.680				0.431				0.645				0.4559901782				(0.027)				0.107				0.161				0.114				+ + +				50.2%				6%

																																																																																55		2.5				500-5,000				0.2		06		1.031				0.711				1.079				0.7250200598				0.026				0.177				0.270				0.181				951.8%				52.3%				2%

																																																																																55		2.5				< 500				0.6		06		2.327				2.087				3.261				1.965536953				0.221				0.520				0.815				0.491				269.1%				56.9%				-5%

																																																																																55		2.5				< 500 (winter base)				2.4		06		6.040				8.121				13.173				6.9188182704				0.780				2.021				3.293				1.730				322.0%				62.9%				-14%

																																																																																55		2.5								5		06		9.862				16.673				27.587				13.4710507598				1.356				4.150				6.897				3.368				408.5%				66.2%				-19%

																																																																																55		2.75				> 10,000 limited access				0.015		06		0.054				0.059				0.084				0.0898499606				(0.122)				0.015				0.021				0.022				+ + +				42.9%				53%

																																																																																55		2.75				> 10,000				0.03		06		0.206				0.117				0.169				0.1685750301				(0.099)				0.029				0.042				0.042				+ + +				45.6%				45%

																																																																																55		2.75				5,000-10,000				0.06		06		0.444				0.230				0.340				0.3162777213				(0.063)				0.057				0.085				0.079				+ + +				48.3%				38%

																																																																																55		2.75				5,000-10,000				0.12		06		0.817				0.453				0.682				0.5933951009				(0.007)				0.113				0.171				0.148				+ + +				51.1%				31%

																																																																																55		2.75				500-5,000				0.2		06		1.222				0.748				1.141				0.9434925841				0.054				0.186				0.285				0.236				424.3%				53.3%				27%

																																																																																55		2.75				< 500				0.6		06		2.717				2.196				3.451				2.5578182476				0.280				0.546				0.863				0.639				208.5%				57.9%				17%

																																																																																55		2.75				< 500 (winter base)				2.4		06		7.001				8.542				13.941				9.0036870572				0.925				2.126				3.485				2.251				276.7%				63.9%				6%

																																																																																55		2.75								5		06		11.411				17.536				29.195				17.5303239126				1.590				4.365				7.299				4.383				359.1%				67.2%				0%

																																																																																55		3				> 10,000 limited access				0.015		06		0.092				0.062				0.089				0.1127872283				(0.116)				0.015				0.022				0.028				+ + +				43.7%				83%

																																																																																55		3				> 10,000				0.03		06		0.264				0.122				0.178				0.2116095577				(0.090)				0.030				0.044				0.053				+ + +				46.4%				74%

																																																																																55		3				5,000-10,000				0.06		06		0.535				0.241				0.358				0.3970183998				(0.049)				0.060				0.089				0.099				+ + +				49.2%				66%

																																																																																55		3				5,000-10,000				0.12		06		0.961				0.475				0.719				0.7448794446				0.015				0.118				0.180				0.186				1099.2%				52.0%				58%

																																																																																55		3				500-5,000				0.2		06		1.422				0.783				1.202				1.1843512543				0.085				0.195				0.301				0.296				255.4%				54.1%				52%

																																																																																55		3				< 500				0.6		06		3.126				2.299				3.634				3.2107886175				0.341				0.572				0.909				0.803				166.3%				58.8%				40%

																																																																																55		3				< 500 (winter base)				2.4		06		8.007				8.945				14.681				11.3021853473				1.077				2.226				3.670				2.826				240.9%				64.8%				27%

																																																																																55		3								5		06		13.031				18.364				30.744				22.0055371537				1.834				4.571				7.686				5.501				319.1%				68.2%				20%

																																																																																55		3.25				> 10,000 limited access				0.015		06		0.130				0.065				0.093				0.137499399				(0.110)				0.016				0.023				0.034				+ + +				44.4%				114%

																																																																																55		3.25				> 10,000				0.03		06		0.325				0.127				0.187				0.2579741291				(0.081)				0.032				0.047				0.064				+ + +				47.2%				103%

																																																																																55		3.25				5,000-10,000				0.06		06		0.631				0.251				0.375				0.4840068523				(0.035)				0.063				0.094				0.121				+ + +				49.9%				94%

																																																																																55		3.25				5,000-10,000				0.12		06		1.110				0.495				0.754				0.9080857599				0.038				0.123				0.188				0.227				402.1%				52.8%				84%

																																																																																55		3.25				500-5,000				0.2		06		1.631				0.817				1.261				1.4438477483				0.116				0.203				0.315				0.361				171.7%				54.9%				77%

																																																																																55		3.25				< 500				0.6		06		3.552				2.399				3.811				3.9142863225				0.405				0.597				0.953				0.979				135.0%				59.6%				64%

																																																																																55		3.25				< 500 (winter base)				2.4		06		9.055				9.333				15.396				13.7785431525				1.235				2.323				3.849				3.445				211.7%				65.7%				48%

																																																																																55		3.25								5		06		14.720				19.160				32.242				26.8270457393				2.088				4.769				8.061				6.707				286.0%				69.0%				41%

																																																																																55		3.5				> 10,000 limited access				0.015		06		0.171				0.067				0.097				0.1636316681				(0.104)				0.017				0.024				0.041				+ + +				45.1%				145%

																																																																																55		3.5				> 10,000				0.03		06		0.388				0.132				0.195				0.3070030662				(0.071)				0.033				0.049				0.077				+ + +				47.9%				133%

																																																																																55		3.5				5,000-10,000				0.06		06		0.730				0.261				0.392				0.5759941442				(0.020)				0.065				0.098				0.144				+ + +				50.7%				121%

																																																																																55		3.5				5,000-10,000				0.12		06		1.266				0.515				0.788				1.0806708164				0.061				0.128				0.197				0.270				223.1%				53.5%				111%

																																																																																55		3.5				500-5,000				0.2		06		1.848				0.850				1.317				1.7182563516				0.149				0.212				0.329				0.430				121.6%				55.7%				103%

																																																																																55		3.5				< 500				0.6		06		3.994				2.495				3.983				4.6582109115				0.472				0.621				0.996				1.165				110.9%				60.4%				88%

																																																																																55		3.5				< 500 (winter base)				2.4		06		10.145				9.707				16.089				16.397206226				1.399				2.416				4.022				4.099				187.5%				66.5%				70%

																																																																																55		3.5								5		06		16.476				19.927				33.694				31.9256249774				2.353				4.960				8.424				7.981				258.0%				69.8%				61%

																																																																																55		3.75				> 10,000 limited access				0.015		06		0.212				0.070				0.101				0.1908443				(0.098)				0.017				0.025				0.048				+ + +				45.7%				175%

																																																																																55		3.75				> 10,000				0.03		06		0.454				0.137				0.203				0.3580589622				(0.061)				0.034				0.051				0.090				+ + +				48.5%				162%

																																																																																55		3.75				5,000-10,000				0.06		06		0.832				0.271				0.408				0.6717843833				(0.004)				0.067				0.102				0.168				+ + +				51.3%				149%

																																																																																55		3.75				5,000-10,000				0.12		06		1.427				0.534				0.821				1.2603909001				0.085				0.133				0.205				0.315				140.7%				54.2%				137%

																																																																																55		3.75				500-5,000				0.2		06		2.072				0.882				1.372				2.0040095807				0.182				0.219				0.343				0.501				88.1%				56.3%				128%

																																																																																55		3.75				< 500				0.6		06		4.453				2.588				4.150				5.4328908996				0.541				0.644				1.037				1.358				91.7%				61.1%				111%

																																																																																55		3.75				< 500 (winter base)				2.4		06		11.274				10.068				16.763				19.12413031				1.569				2.506				4.191				4.781				167.1%				67.2%				91%

																																																																																55		3.75								5		06		18.296				20.670				35.105				37.2349901491				2.627				5.145				8.776				9.309				234.1%				70.6%				81%

																																																																																55		4				> 10,000 limited access				0.015		06		0.255				0.072				0.105				0.2188207012				(0.091)				0.018				0.026				0.055				+ + +				46.4%				205%

																																																																																55		4				> 10,000				0.03		06		0.521				0.142				0.211				0.4105478296				(0.051)				0.035				0.053				0.103				+ + +				49.1%				190%

																																																																																55		4				5,000-10,000				0.06		06		0.939				0.280				0.424				0.77026314				0.012				0.070				0.106				0.193				810.1%				52.0%				176%

																																																																																55		4				5,000-10,000				0.12		06		1.593				0.553				0.853				1.4451551369				0.110				0.138				0.213				0.361				93.2%				54.8%				162%

																																																																																55		4				500-5,000				0.2		06		2.304				0.912				1.426				2.2977829654				0.217				0.227				0.357				0.574				64.0%				57.0%				153%

																																																																																55		4				< 500				0.6		06		4.927				2.678				4.312				6.229313613				0.613				0.667				1.078				1.557				76.0%				61.7%				134%

																																																																																55		4				< 500 (winter base)				2.4		06		12.441				10.418				17.418				21.9275902053				1.745				2.593				4.355				5.482				149.6%				67.9%				111%

																																																																																55		4								5		06		20.177				21.389				36.477				42.6933717798				2.911				5.324				9.119				10.673				213.3%				71.3%				100%

																																																																																55		7				> 10,000 limited access				0.015		06		0.870				0.097				0.146				0.537064271				0.001				0.024				0.037				0.134				2749.2%				51.7%				456%

																																																																																55		7				> 10,000				0.03		06		1.485				0.191				0.294				1.0076312233				0.094				0.048				0.074				0.252				-21.8%				54.6%				429%

																																																																																55		7				5,000-10,000				0.06		06		2.451				0.377				0.592				1.8905012621				0.240				0.094				0.148				0.473				-38.3%				57.5%				403%

																																																																																55		7				5,000-10,000				0.12		06		3.967				0.744				1.189				3.5469276255				0.468				0.185				0.297				0.887				-36.5%				60.5%				379%

																																																																																55		7				500-5,000				0.2		06		5.613				1.227				1.989				5.6395812943				0.716				0.306				0.497				1.410				-30.6%				62.8%				361%

																																																																																55		7				< 500				0.6		06		11.685				3.602				6.013				15.2889637783				1.631				0.897				1.503				3.822				-7.8%				67.7%				326%

																																																																																55		7				< 500 (winter base)				2.4		06		29.081				14.016				24.291				53.8181496748				4.252				3.488				6.073				13.455				42.8%				74.1%				286%

																																																																																55		7								5		06		46.989				28.774				50.871				104.7848054003				6.951				7.162				12.718				26.196				83.0%				77.6%				266%

																																																																																45		2.25				> 10,000 limited access				0.015		06		-0.015				0.051				0.075				0.0507107728				(0.132)				0.013				0.019				0.013				+ + +				45.6%				-1%

																																																																																45		2.25				> 10,000				0.03		06		0.097				0.101				0.150				0.0951427246				(0.115)				0.025				0.037				0.024				+ + +				48.4%				-6%

																																																																																45		2.25				5,000-10,000				0.06		06		0.273				0.200				0.301				0.1785052277				(0.089)				0.050				0.075				0.045				+ + +				51.2%				-10%

																																																																																45		2.25				5,000-10,000				0.12		06		0.550				0.395				0.606				0.334908596				(0.047)				0.098				0.151				0.084				+ + +				54.1%				-15%

																																																																																45		2.25				500-5,000				0.2		06		0.850				0.651				1.013				0.5325014922				(0.002)				0.162				0.253				0.133				+ + +				56.2%				-18%

																																																																																45		2.25				< 500				0.6		06		1.956				1.912				3.063				1.4436171057				0.165				0.476				0.766				0.361				364.2%				60.9%				-24%

																																																																																45		2.25				< 500 (winter base)				2.4		06		5.126				7.437				12.373				5.0816263675				0.643				1.851				3.093				1.270				381.3%				67.1%				-31%

																																																																																45		2.25								5		06		8.390				15.269				25.913				9.8940084944				1.134				3.800				6.478				2.474				471.1%				70.5%				-35%

																																																																																45		2.5				> 10,000 limited access				0.015		06		0.019				0.054				0.079				0.0690445531				(0.127)				0.014				0.020				0.017				+ + +				46.6%				27%

																																																																																45		2.5				> 10,000				0.03		06		0.150				0.107				0.160				0.129540264				(0.107)				0.027				0.040				0.032				+ + +				49.4%				21%

																																																																																45		2.5				5,000-10,000				0.06		06		0.357				0.212				0.321				0.24304133				(0.076)				0.053				0.080				0.061				+ + +				52.2%				15%

																																																																																45		2.5				5,000-10,000				0.12		06		0.680				0.418				0.645				0.4559901782				(0.027)				0.104				0.161				0.114				+ + +				55.1%				10%

																																																																																45		2.5				500-5,000				0.2		06		1.031				0.689				1.079				0.7250200598				0.026				0.171				0.270				0.181				951.8%				57.3%				6%

																																																																																45		2.5				< 500				0.6		06		2.327				2.021				3.261				1.965536953				0.221				0.503				0.815				0.491				269.1%				62.0%				-2%

																																																																																45		2.5				< 500 (winter base)				2.4		06		6.040				7.865				13.173				6.9188182704				0.780				1.957				3.293				1.730				322.0%				68.2%				-12%

																																																																																45		2.5								5		06		9.862				16.146				27.587				13.4710507598				1.356				4.019				6.897				3.368				408.5%				71.6%				-16%

																																																																																45		2.75				> 10,000 limited access				0.015		06		0.054				0.057				0.084				0.0898499606				(0.122)				0.014				0.021				0.022				+ + +				47.5%				58%

																																																																																45		2.75				> 10,000				0.03		06		0.206				0.113				0.169				0.1685750301				(0.099)				0.028				0.042				0.042				+ + +				50.3%				50%

																																																																																45		2.75				5,000-10,000				0.06		06		0.444				0.223				0.340				0.3162777213				(0.063)				0.055				0.085				0.079				+ + +				53.2%				43%

																																																																																45		2.75				5,000-10,000				0.12		06		0.817				0.439				0.682				0.5933951009				(0.007)				0.109				0.171				0.148				+ + +				56.1%				36%

																																																																																45		2.75				500-5,000				0.2		06		1.222				0.724				1.141				0.9434925841				0.054				0.180				0.285				0.236				424.3%				58.3%				31%

																																																																																45		2.75				< 500				0.6		06		2.717				2.126				3.451				2.5578182476				0.280				0.529				0.863				0.639				208.5%				63.0%				21%

																																																																																45		2.75				< 500 (winter base)				2.4		06		7.001				8.272				13.941				9.0036870572				0.925				2.059				3.485				2.251				276.7%				69.3%				9%

																																																																																45		2.75								5		06		11.411				16.982				29.195				17.5303239126				1.590				4.227				7.299				4.383				359.1%				72.7%				4%

																																																																																45		3				> 10,000 limited access				0.015		06		0.092				0.060				0.089				0.1127872283				(0.116)				0.015				0.022				0.028				+ + +				48.4%				89%

																																																																																45		3				> 10,000				0.03		06		0.264				0.118				0.178				0.2116095577				(0.090)				0.029				0.044				0.053				+ + +				51.2%				80%

																																																																																45		3				5,000-10,000				0.06		06		0.535				0.233				0.358				0.3970183998				(0.049)				0.058				0.089				0.099				+ + +				54.0%				71%

																																																																																45		3				5,000-10,000				0.12		06		0.961				0.460				0.719				0.7448794446				0.015				0.114				0.180				0.186				1099.2%				57.0%				63%

																																																																																45		3				500-5,000				0.2		06		1.422				0.759				1.202				1.1843512543				0.085				0.189				0.301				0.296				255.4%				59.1%				57%

																																																																																45		3				< 500				0.6		06		3.126				2.227				3.634				3.2107886175				0.341				0.554				0.909				0.803				166.3%				64.0%				45%

																																																																																45		3				< 500 (winter base)				2.4		06		8.007				8.662				14.681				11.3021853473				1.077				2.156				3.670				2.826				240.9%				70.2%				31%

																																																																																45		3								5		06		13.031				17.784				30.744				22.0055371537				1.834				4.426				7.686				5.501				319.1%				73.6%				24%

																																																																																45		3.25				> 10,000 limited access				0.015		06		0.130				0.063				0.093				0.137499399				(0.110)				0.016				0.023				0.034				+ + +				49.1%				121%

																																																																																45		3.25				> 10,000				0.03		06		0.325				0.123				0.187				0.2579741291				(0.081)				0.031				0.047				0.064				+ + +				52.0%				110%

																																																																																45		3.25				5,000-10,000				0.06		06		0.631				0.243				0.375				0.4840068523				(0.035)				0.061				0.094				0.121				+ + +				54.8%				100%

																																																																																45		3.25				5,000-10,000				0.12		06		1.110				0.480				0.754				0.9080857599				0.038				0.119				0.188				0.227				402.1%				57.8%				90%

																																																																																45		3.25				500-5,000				0.2		06		1.631				0.792				1.261				1.4438477483				0.116				0.197				0.315				0.361				171.7%				60.0%				83%

																																																																																45		3.25				< 500				0.6		06		3.552				2.323				3.811				3.9142863225				0.405				0.578				0.953				0.979				135.0%				64.8%				69%

																																																																																45		3.25				< 500 (winter base)				2.4		06		9.055				9.038				15.396				13.7785431525				1.235				2.249				3.849				3.445				211.7%				71.1%				53%

																																																																																45		3.25								5		06		14.720				18.555				32.242				26.8270457393				2.088				4.618				8.061				6.707				286.0%				74.5%				45%

																																																																																45		3.5				> 10,000 limited access				0.015		06		0.171				0.065				0.097				0.1636316681				(0.104)				0.016				0.024				0.041				+ + +				49.8%				153%

																																																																																45		3.5				> 10,000				0.03		06		0.388				0.128				0.195				0.3070030662				(0.071)				0.032				0.049				0.077				+ + +				52.7%				140%

																																																																																45		3.5				5,000-10,000				0.06		06		0.730				0.253				0.392				0.5759941442				(0.020)				0.063				0.098				0.144				+ + +				55.6%				129%

																																																																																45		3.5				5,000-10,000				0.12		06		1.266				0.499				0.788				1.0806708164				0.061				0.124				0.197				0.270				223.1%				58.5%				118%

																																																																																45		3.5				500-5,000				0.2		06		1.848				0.823				1.317				1.7182563516				0.149				0.205				0.329				0.430				121.6%				60.7%				110%

																																																																																45		3.5				< 500				0.6		06		3.994				2.416				3.983				4.6582109115				0.472				0.601				0.996				1.165				110.9%				65.6%				94%

																																																																																45		3.5				< 500 (winter base)				2.4		06		10.145				9.400				16.089				16.397206226				1.399				2.340				4.022				4.099				187.5%				71.9%				75%

																																																																																45		3.5								5		06		16.476				19.298				33.694				31.9256249774				2.353				4.803				8.424				7.981				258.0%				75.4%				66%

																																																																																45		3.75				> 10,000 limited access				0.015		06		0.212				0.067				0.101				0.1908443				(0.098)				0.017				0.025				0.048				+ + +				50.5%				184%

																																																																																45		3.75				> 10,000				0.03		06		0.454				0.133				0.203				0.3580589622				(0.061)				0.033				0.051				0.090				+ + +				53.4%				170%

																																																																																45		3.75				5,000-10,000				0.06		06		0.832				0.262				0.408				0.6717843833				(0.004)				0.065				0.102				0.168				+ + +				56.3%				157%

																																																																																45		3.75				5,000-10,000				0.12		06		1.427				0.518				0.821				1.2603909001				0.085				0.129				0.205				0.315				140.7%				59.2%				145%

																																																																																45		3.75				500-5,000				0.2		06		2.072				0.854				1.372				2.0040095807				0.182				0.213				0.343				0.501				88.1%				61.4%				136%

																																																																																45		3.75				< 500				0.6		06		4.453				2.506				4.150				5.4328908996				0.541				0.624				1.037				1.358				91.7%				66.3%				118%

																																																																																45		3.75				< 500 (winter base)				2.4		06		11.274				9.750				16.763				19.12413031				1.569				2.427				4.191				4.781				167.1%				72.7%				97%

																																																																																45		3.75								5		06		18.296				20.016				35.105				37.2349901491				2.627				4.982				8.776				9.309				234.1%				76.2%				87%

																																																																																45		4				> 10,000 limited access				0.015		06		0.255				0.070				0.105				0.2188207012				(0.091)				0.017				0.026				0.055				+ + +				51.1%				215%

																																																																																45		4				> 10,000				0.03		06		0.521				0.138				0.211				0.4105478296				(0.051)				0.034				0.053				0.103				+ + +				54.0%				200%

																																																																																45		4				5,000-10,000				0.06		06		0.939				0.272				0.424				0.77026314				0.012				0.068				0.106				0.193				810.1%				56.9%				185%

																																																																																45		4				5,000-10,000				0.12		06		1.593				0.536				0.853				1.4451551369				0.110				0.133				0.213				0.361				93.2%				59.9%				171%

																																																																																45		4				500-5,000				0.2		06		2.304				0.884				1.426				2.2977829654				0.217				0.220				0.357				0.574				64.0%				62.1%				161%

																																																																																45		4				< 500				0.6		06		4.927				2.593				4.312				6.229313613				0.613				0.645				1.078				1.557				76.0%				67.0%				141%

																																																																																45		4				< 500 (winter base)				2.4		06		12.441				10.089				17.418				21.9275902053				1.745				2.511				4.355				5.482				149.6%				73.4%				118%

																																																																																45		4								5		06		20.177				20.713				36.477				42.6933717798				2.911				5.155				9.119				10.673				213.3%				76.9%				107%

																																																																																45		7				> 10,000 limited access				0.015		06		0.870				0.094				0.146				0.537064271				0.001				0.023				0.037				0.134				2749.2%				56.7%				475%

																																																																																45		7				> 10,000				0.03		06		1.485				0.185				0.294				1.0076312233				0.094				0.046				0.074				0.252				-21.8%				59.6%				446%

																																																																																45		7				5,000-10,000				0.06		06		2.451				0.365				0.592				1.8905012621				0.240				0.091				0.148				0.473				-38.3%				62.7%				420%

																																																																																45		7				5,000-10,000				0.12		06		3.967				0.721				1.189				3.5469276255				0.468				0.179				0.297				0.887				-36.5%				65.8%				394%

																																																																																45		7				500-5,000				0.2		06		5.613				1.189				1.989				5.6395812943				0.716				0.296				0.497				1.410				-30.6%				68.1%				377%

																																																																																45		7				< 500				0.6		06		11.685				3.489				6.013				15.2889637783				1.631				0.868				1.503				3.822				-7.8%				73.1%				340%

																																																																																45		7				< 500 (winter base)				2.4		06		29.081				13.573				24.291				53.8181496748				4.252				3.378				6.073				13.455				42.8%				79.8%				298%

																																																																																45		7								5		06		46.989				27.865				50.871				104.7848054003				6.951				6.935				12.718				26.196				83.0%				83.4%				278%

																																																																																35		2.25				> 10,000 limited access				0.015		06		-0.015				0.049				0.075				0.0507107728				(0.132)				0.012				0.019				0.013				+ + +				51.6%				3%

																																																																																35		2.25				> 10,000				0.03		06		0.097				0.097				0.150				0.0951427246				(0.115)				0.024				0.037				0.024				+ + +				54.5%				-2%

																																																																																35		2.25				5,000-10,000				0.06		06		0.273				0.192				0.301				0.1785052277				(0.089)				0.048				0.075				0.045				+ + +				57.4%				-7%

																																																																																35		2.25				5,000-10,000				0.12		06		0.550				0.379				0.606				0.334908596				(0.047)				0.094				0.151				0.084				+ + +				60.4%				-11%

																																																																																35		2.25				500-5,000				0.2		06		0.850				0.626				1.013				0.5325014922				(0.002)				0.156				0.253				0.133				+ + +				62.6%				-15%

																																																																																35		2.25				< 500				0.6		06		1.956				1.836				3.063				1.4436171057				0.165				0.457				0.766				0.361				364.2%				67.5%				-21%

																																																																																35		2.25				< 500 (winter base)				2.4		06		5.126				7.144				12.373				5.0816263675				0.643				1.778				3.093				1.270				381.3%				74.0%				-29%

																																																																																35		2.25								5		06		8.390				14.667				25.913				9.8940084944				1.134				3.651				6.478				2.474				471.1%				77.5%				-32%

																																																																																35		2.5				> 10,000 limited access				0.015		06		0.019				0.052				0.079				0.0690445531				(0.127)				0.013				0.020				0.017				+ + +				52.6%				33%

																																																																																35		2.5				> 10,000				0.03		06		0.150				0.103				0.160				0.129540264				(0.107)				0.026				0.040				0.032				+ + +				55.5%				26%

																																																																																35		2.5				5,000-10,000				0.06		06		0.357				0.203				0.321				0.24304133				(0.076)				0.051				0.080				0.061				+ + +				58.5%				20%

																																																																																35		2.5				5,000-10,000				0.12		06		0.680				0.401				0.645				0.4559901782				(0.027)				0.100				0.161				0.114				+ + +				61.5%				14%

																																																																																35		2.5				500-5,000				0.2		06		1.031				0.662				1.079				0.7250200598				0.026				0.165				0.270				0.181				951.8%				63.7%				10%

																																																																																35		2.5				< 500				0.6		06		2.327				1.942				3.261				1.965536953				0.221				0.483				0.815				0.491				269.1%				68.7%				2%

																																																																																35		2.5				< 500 (winter base)				2.4		06		6.040				7.555				13.173				6.9188182704				0.780				1.880				3.293				1.730				322.0%				75.1%				-8%

																																																																																35		2.5								5		06		9.862				15.509				27.587				13.4710507598				1.356				3.860				6.897				3.368				408.5%				78.7%				-13%

																																																																																35		2.75				> 10,000 limited access				0.015		06		0.054				0.055				0.084				0.0898499606				(0.122)				0.014				0.021				0.022				+ + +				53.6%				64%

																																																																																35		2.75				> 10,000				0.03		06		0.206				0.108				0.169				0.1685750301				(0.099)				0.027				0.042				0.042				+ + +				56.5%				56%

																																																																																35		2.75				5,000-10,000				0.06		06		0.444				0.214				0.340				0.3162777213				(0.063)				0.053				0.085				0.079				+ + +				59.5%				49%

																																																																																35		2.75				5,000-10,000				0.12		06		0.817				0.422				0.682				0.5933951009				(0.007)				0.105				0.171				0.148				+ + +				62.5%				41%

																																																																																35		2.75				500-5,000				0.2		06		1.222				0.696				1.141				0.9434925841				0.054				0.173				0.285				0.236				424.3%				64.7%				36%

																																																																																35		2.75				< 500				0.6		06		2.717				2.042				3.451				2.5578182476				0.280				0.508				0.863				0.639				208.5%				69.7%				26%

																																																																																35		2.75				< 500 (winter base)				2.4		06		7.001				7.946				13.941				9.0036870572				0.925				1.978				3.485				2.251				276.7%				76.2%				14%

																																																																																35		2.75								5		06		11.411				16.313				29.195				17.5303239126				1.590				4.060				7.299				4.383				359.1%				79.8%				8%

																																																																																35		3				> 10,000 limited access				0.015		06		0.092				0.058				0.089				0.1127872283				(0.116)				0.014				0.022				0.028				+ + +				54.4%				97%

																																																																																35		3				> 10,000				0.03		06		0.264				0.114				0.178				0.2116095577				(0.090)				0.028				0.044				0.053				+ + +				57.4%				87%

																																																																																35		3				5,000-10,000				0.06		06		0.535				0.224				0.358				0.3970183998				(0.049)				0.056				0.089				0.099				+ + +				60.4%				78%

																																																																																35		3				5,000-10,000				0.12		06		0.961				0.442				0.719				0.7448794446				0.015				0.110				0.180				0.186				1099.2%				63.4%				69%

																																																																																35		3				500-5,000				0.2		06		1.422				0.729				1.202				1.1843512543				0.085				0.181				0.301				0.296				255.4%				65.7%				63%

																																																																																35		3				< 500				0.6		06		3.126				2.139				3.634				3.2107886175				0.341				0.532				0.909				0.803				166.3%				70.7%				51%

																																																																																35		3				< 500 (winter base)				2.4		06		8.007				8.321				14.681				11.3021853473				1.077				2.071				3.670				2.826				240.9%				77.2%				36%

																																																																																35		3								5		06		13.031				17.083				30.744				22.0055371537				1.834				4.252				7.686				5.501				319.1%				80.8%				29%

																																																																																35		3.25				> 10,000 limited access				0.015		06		0.130				0.060				0.093				0.137499399				(0.110)				0.015				0.023				0.034				+ + +				55.2%				130%

																																																																																35		3.25				> 10,000				0.03		06		0.325				0.118				0.187				0.2579741291				(0.081)				0.029				0.047				0.064				+ + +				58.2%				119%

																																																																																35		3.25				5,000-10,000				0.06		06		0.631				0.234				0.375				0.4840068523				(0.035)				0.058				0.094				0.121				+ + +				61.2%				108%

																																																																																35		3.25				5,000-10,000				0.12		06		1.110				0.461				0.754				0.9080857599				0.038				0.115				0.188				0.227				402.1%				64.2%				98%

																																																																																35		3.25				500-5,000				0.2		06		1.631				0.760				1.261				1.4438477483				0.116				0.189				0.315				0.361				171.7%				66.5%				91%

																																																																																35		3.25				< 500				0.6		06		3.552				2.231				3.811				3.9142863225				0.405				0.555				0.953				0.979				135.0%				71.6%				76%

																																																																																35		3.25				< 500 (winter base)				2.4		06		9.055				8.682				15.396				13.7785431525				1.235				2.161				3.849				3.445				211.7%				78.1%				59%

																																																																																35		3.25								5		06		14.720				17.823				32.242				26.8270457393				2.088				4.436				8.061				6.707				286.0%				81.7%				51%

																																																																																35		3.5				> 10,000 limited access				0.015		06		0.171				0.062				0.097				0.1636316681				(0.104)				0.016				0.024				0.041				+ + +				56.0%				163%

																																																																																35		3.5				> 10,000				0.03		06		0.388				0.123				0.195				0.3070030662				(0.071)				0.031				0.049				0.077				+ + +				58.9%				150%

																																																																																35		3.5				5,000-10,000				0.06		06		0.730				0.243				0.392				0.5759941442				(0.020)				0.060				0.098				0.144				+ + +				62.0%				138%

																																																																																35		3.5				5,000-10,000				0.12		06		1.266				0.479				0.788				1.0806708164				0.061				0.119				0.197				0.270				223.1%				65.0%				126%

																																																																																35		3.5				500-5,000				0.2		06		1.848				0.791				1.317				1.7182563516				0.149				0.197				0.329				0.430				121.6%				67.3%				118%

																																																																																35		3.5				< 500				0.6		06		3.994				2.321				3.983				4.6582109115				0.472				0.578				0.996				1.165				110.9%				72.4%				102%

																																																																																35		3.5				< 500 (winter base)				2.4		06		10.145				9.029				16.089				16.397206226				1.399				2.247				4.022				4.099				187.5%				79.0%				82%

																																																																																35		3.5								5		06		16.476				18.537				33.694				31.9256249774				2.353				4.614				8.424				7.981				258.0%				82.6%				73%

																																																																																35		3.75				> 10,000 limited access				0.015		06		0.212				0.065				0.101				0.1908443				(0.098)				0.016				0.025				0.048				+ + +				56.7%				196%

																																																																																35		3.75				> 10,000				0.03		06		0.454				0.128				0.203				0.3580589622				(0.061)				0.032				0.051				0.090				+ + +				59.6%				181%

																																																																																35		3.75				5,000-10,000				0.06		06		0.832				0.252				0.408				0.6717843833				(0.004)				0.063				0.102				0.168				+ + +				62.7%				168%

																																																																																35		3.75				5,000-10,000				0.12		06		1.427				0.497				0.821				1.2603909001				0.085				0.124				0.205				0.315				140.7%				65.8%				155%

																																																																																35		3.75				500-5,000				0.2		06		2.072				0.820				1.372				2.0040095807				0.182				0.204				0.343				0.501				88.1%				68.1%				145%

																																																																																35		3.75				< 500				0.6		06		4.453				2.407				4.150				5.4328908996				0.541				0.599				1.037				1.358				91.7%				73.1%				127%

																																																																																35		3.75				< 500 (winter base)				2.4		06		11.274				9.366				16.763				19.12413031				1.569				2.331				4.191				4.781				167.1%				79.8%				105%

																																																																																35		3.75								5		06		18.296				19.228				35.105				37.2349901491				2.627				4.786				8.776				9.309				234.1%				83.4%				95%

																																																																																35		4				> 10,000 limited access				0.015		06		0.255				0.067				0.105				0.2188207012				(0.091)				0.017				0.026				0.055				+ + +				57.3%				228%

																																																																																35		4				> 10,000				0.03		06		0.521				0.132				0.211				0.4105478296				(0.051)				0.033				0.053				0.103				+ + +				60.3%				212%

																																																																																35		4				5,000-10,000				0.06		06		0.939				0.261				0.424				0.77026314				0.012				0.065				0.106				0.193				810.1%				63.4%				197%

																																																																																35		4				5,000-10,000				0.12		06		1.593				0.515				0.853				1.4451551369				0.110				0.128				0.213				0.361				93.2%				66.4%				182%

																																																																																35		4				500-5,000				0.2		06		2.304				0.849				1.426				2.2977829654				0.217				0.211				0.357				0.574				64.0%				68.8%				172%

																																																																																35		4				< 500				0.6		06		4.927				2.491				4.312				6.229313613				0.613				0.620				1.078				1.557				76.0%				73.9%				151%

																																																																																35		4				< 500 (winter base)				2.4		06		12.441				9.692				17.418				21.9275902053				1.745				2.412				4.355				5.482				149.6%				80.5%				127%

																																																																																35		4								5		06		20.177				19.897				36.477				42.6933717798				2.911				4.952				9.119				10.673				213.3%				84.1%				116%

																																																																																35		7				> 10,000 limited access				0.015		06		0.870				0.090				0.146				0.537064271				0.001				0.022				0.037				0.134				2749.2%				63.1%				498%

																																																																																35		7				> 10,000				0.03		06		1.485				0.178				0.294				1.0076312233				0.094				0.044				0.074				0.252				-21.8%				66.2%				469%

																																																																																35		7				5,000-10,000				0.06		06		2.451				0.351				0.592				1.8905012621				0.240				0.087				0.148				0.473				-38.3%				69.3%				441%

																																																																																35		7				5,000-10,000				0.12		06		3.967				0.692				1.189				3.5469276255				0.468				0.172				0.297				0.887				-36.5%				72.6%				415%

																																																																																35		7				500-5,000				0.2		06		5.613				1.142				1.989				5.6395812943				0.716				0.284				0.497				1.410				-30.6%				75.0%				396%

																																																																																35		7				< 500				0.6		06		11.685				3.351				6.013				15.2889637783				1.631				0.834				1.503				3.822				-7.8%				80.2%				358%

																																																																																35		7				< 500 (winter base)				2.4		06		29.081				13.038				24.291				53.8181496748				4.252				3.245				6.073				13.455				42.8%				87.1%				315%

																																																																																35		7								5		06		46.989				26.766				50.871				104.7848054003				6.951				6.662				12.718				26.196				83.0%				90.9%				293%

																																																																																25		15				> 10,000 limited access				0.015		06		3.181				0.128				0.230				0.7943166019				0.350				0.032				0.058				0.199				-83.5%				80.8%				523%

																																																																																25		15				> 10,000				0.03		06		5.112				0.252				0.463				1.4902838497				0.641				0.063				0.116				0.373				-81.9%				84.2%				493%

																																																																																25		15				5,000-10,000				0.06		06		8.142				0.498				0.931				2.7960462457				1.097				0.124				0.233				0.699				-78.8%				87.7%				464%

																																																																																25		15				5,000-10,000				0.12		06		12.897				0.982				1.870				5.2458963501				1.814				0.244				0.468				1.311				-74.2%				91.2%				436%

																																																																																25		15				500-5,000				0.2		06		18.060				1.621				3.129				8.3409254577				2.592				0.403				0.782				2.085				-69.8%				93.9%				417%

																																																																																25		15				< 500				0.6		06		37.105				4.756				9.459				22.6123360132				5.461				1.184				2.365				5.653				-56.7%				99.8%				378%

																																																																																25		15				< 500 (winter base)				2.4		06		91.673				18.503				38.210				79.5968975859				13.684				4.605				9.552				19.899				-30.2%				107.4%				332%

																																																																																25		15								5		06		147.848				37.987				80.019				154.976443345				22.149				9.455				20.005				38.744				-9.7%				111.6%				310%

																																																																																25		30				> 10,000 limited access				0.015		06		9.385				0.185				0.348				0.4931702107				1.284				0.046				0.087				0.123				-93.2%				89.0%				168%

																																																																																25		30				> 10,000				0.03		06		14.847				0.365				0.699				0.9252779036				2.107				0.091				0.175				0.231				-91.7%				92.6%				155%

																																																																																25		30				5,000-10,000				0.06		06		23.417				0.719				1.405				1.7359913073				3.399				0.179				0.351				0.434				-89.7%				96.2%				142%

																																																																																25		30				5,000-10,000				0.12		06		36.867				1.418				2.824				3.257038569				5.425				0.353				0.706				0.814				-87.0%				100.0%				131%

																																																																																25		30				500-5,000				0.2		06		51.468				2.340				4.723				5.178660443				7.626				0.582				1.181				1.295				-84.5%				102.8%				122%

																																																																																25		30				< 500				0.6		06		105.337				6.867				14.281				14.0394025375				15.743				1.709				3.570				3.510				-77.3%				108.9%				105%

																																																																																25		30				< 500 (winter base)				2.4		06		259.679				26.718				57.688				49.4196126085				39.000				6.650				14.422				12.355				-63.0%				116.9%				86%

																																																																																25		30								5		06		418.566				54.851				120.811				96.2207827922				62.942				13.652				30.203				24.055				-52.0%				121.2%				76%



Ron Myers:
The background report needs to have Table 4-6 revised to 0.000680 #/VMT.

Ron Myers:
Revised from 0.809 to agree with test report.  Need to revise Table 4-17 in background report.

Ron Myers:
Revised from 0.147 to agree with test report.  Need to revise Table 4-17 in background report.

Ron Myers:
Revised from 0.432 to agree with test report.  Need to revise Table 4-17 in background report.

Ron Myers:
Revised from 1.01 to agree with test report.  Need to revise Table 4-17 in background report.

Ron Myers:
Revised from 0.716 to agree with test report.  Need to revise Table 4-17 in background report.

Ron Myers:
Need to add this test to Table 4-6 of background report.

Ron Myers:
Revised from 2.48 to agree with test report.  Need to revise Table 4-17 in background report.

Ron Myers:
Revised from 0.293 to agree with test report.  Need to revise Table 4-17 in background report.

Ron Myers:
Revised from 399 from test report.



Explore Graphs

																				Weight (tons)		2		2		2		2.1		2.1		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.3		2.4		2.6		2.6		2.7		2.7		2.7		3		3.1		3.6		3.7		3.7		3.8		3.8		3.8		3.9		4.1		4.3		4.5		4.5		4.8		5.1		5.5		5.6		5.7		6		6.2		7		8		8		8		8.3		9.2		9.4		10		11		11		11		12		12		12		12		12		13		14		14		16		17		18		18		18		25		27		27		28		29		36		36		36		38		39		39		39.5		39.6		39.8		40		40		40		40		40		40		40		41		41		41		41		41		41		42

																				Silt loading (g/m2)		0.731		0.809		0.15		0.432		0.716		0.0127		0.06		0.082		0.082		1.01		0.184		0.06		1.47		2.48		0.59		0.929		1.3		2.2		0.11		0.079		0.049		0.26		399		90.7		76.1		193		0.022		0.26		193		0.23		0.293		0.022		0.022		0.147		0.022		4		0.42		0.46		287		0.52		0.23		188		11.3		12.4		12.4		0.201		2.4		13.6		3.77		13.6		6.3		2.06		4		7.19		1.34		2.32		3.19		1.34		0.117		14.8		5.11		0.417		0.218		0.441		10.4		2.03		0.05		0.05		2.78		5.59		1.16		0.86		14.4		0.76		0.86		63.6		0.7		0.72		0.72		0.97		0.97		2.93		1.91		1.41		52.9		17.9		0.63		1.1		0.81		1.4		0.63		0.81		94.8

																				Final Estimated PM-10 Road Dust Emission factor (g/VMT)		0.3198794923		2.5898794923		7.7863599252		0.0843095646		1.2756800212		0.0714408553		0.2674156399		0.4064156399		0.5364156399		0.6170932116		1.0494408553		1.9064156399		4.6457135755		11.0936940572		4.1054331225		0.0979498568		8.8295764034		15.9195764034		0.2071772543		1.265553093		1.3814467056		0.2366820409		612.8534119672		116.7725956848		181.7641482858		199.7641482858		0.01		1.3014089964		36.0557008868		15.1059146543		3.0209597154		0.0644274509		0.0033764961		3.2555384422		0.1398482955		10.2291310446		1.9202332261		4.6290213645		1749.5909766061		15.746264434		3.3039142182		1419.514812287		316.3903508796		739.4303336166		1819.4303336166		54.1679575912		125.4206486705		81.5064432922		92.6620514848		139.2892489208		182.2892489208		347.2892489208		2.2862852414		34.6164463567		151.788		194.2164463567		438.2164463567		20.888		52.1708412286		129.0707915929		210.9103804064		76.0382647453		165.7661490842		251.7661490842		366.7778553002		296.7210337868		0.5891417991		1.9491417991		186.5612232803		543.4987934624		15.94		52.94		315.1774021289		16.388		33.94		340.1885648526		5.048		52.44		4.138		2.778		8.44		39.088		61.288		74.888		231.1885648526		461.1738530138		0.01		0.7268		14.2132		5.24		12.04		52.44		1478.1885648526

																				Silt loading (g/m2)		0.0127		0.022		0.022		0.022		0.022		0.049		0.05		0.05		0.06		0.06		0.079		0.082		0.082		0.11		0.117		0.147		0.15		0.184		0.201		0.218		0.23		0.23		0.26		0.26		0.293		0.417		0.42		0.432		0.441		0.46		0.52		0.59		0.63		0.63		0.7		0.716		0.72		0.72		0.731		0.76		0.809		0.81		0.81		0.86		0.86		0.929		0.97		0.97		1.01		1.1		1.16		1.3		1.34		1.34		1.4		1.41		1.47		1.91		2.03		2.06		2.2		2.32		2.4		2.48		2.78		2.93		3.19		3.77		4		4		5.11		5.59		6.3		7.19		10.4		11.3		12.4		12.4		13.6		13.6		14.4		14.8		17.9		52.9		63.6		76.1		90.7		94.8		188		193		193		287		399

																				Weight (tons)		2.2		3.8		4.3		4.5		4.8		2.7		27		27		2.2		2.2		2.7		2.2		2.2		2.7		14		4.5		2		2.2		8.3		18		3.9		6.2		3		3.8		4.1		17		5.5		2.1		18		5.6		6		2.3		41		41		39.5		2.1		39.6		39.8		2		38		2		41		41		36		39		2.4		40		40		2.2		41		36		2.6		12		13		41		40		2.2		40		25		11		2.6		12		9.2		2.2		28		40		12		10		5.1		12		16		29		11		12		18		8		8		8		9.4		11		36		14		40		40		39		3.7		3.6		42		7		3.7		3.8		5.7		3.1

																				Final Estimated PM-10 Road Dust Emission factor (g/VMT)		0.0714408553		0.01		0.0644274509		0.0033764961		0.1398482955		1.3814467056		0.5891417991		1.9491417991		0.2674156399		1.9064156399		1.265553093		0.4064156399		0.5364156399		0.2071772543		52.1708412286		3.2555384422		7.7863599252		1.0494408553		54.1679575912		165.7661490842		15.1059146543		3.3039142182		0.2366820409		1.3014089964		3.0209597154		76.0382647453		1.9202332261		0.0843095646		251.7661490842		4.6290213645		15.746264434		4.1054331225		0.01		12.04		5.048		1.2756800212		52.44		4.138		0.3198794923		16.388		2.5898794923		14.2132		52.44		52.94		33.94		0.0979498568		2.778		8.44		0.6170932116		0.7268		15.94		8.8295764034		151.788		20.888		5.24		74.888		4.6457135755		61.288		296.7210337868		347.2892489208		15.9195764034		194.2164463567		125.4206486705		11.0936940572		186.5612232803		39.088		438.2164463567		92.6620514848		10.2291310446		2.2862852414		210.9103804064		543.4987934624		182.2892489208		34.6164463567		366.7778553002		316.3903508796		739.4303336166		1819.4303336166		81.5064432922		139.2892489208		315.1774021289		129.0707915929		461.1738530138		231.1885648526		340.1885648526		181.7641482858		116.7725956848		1478.1885648526		1419.514812287		199.7641482858		36.0557008868		1749.5909766061		612.8534119672

																				Weight (tons)		4.5		3.8		41		4.3		2.2		2.1		2.4		4.8		2.7		3		2.2		2		2.2		2.2		27		2.2		41		2.2		2.7		2.1		3.8		2.7		2.2		5.5		27		12		2		40		4.1		4.5		6.2		2.3		39.8		5.6		2.2		39.5		41		2		40		2.6		5.1		2.2		41		41		3.9		6		2.6		36		38		13		39		12		3.8		40		14		39.6		41		36		8.3		40		40		17		9.4		10		3.6		9.2		14		11		12		18		3.7		11		28		12		3.7		16		40		18		25		36		8		39		11		18		12		40		29		3.1		8		7		42		5.7		8

																				Silt loading (g/m2)		0.022		0.022		0.63		0.022		0.0127		0.432		0.929		0.022		0.11		0.26		0.06		0.731		0.082		0.082		0.05		1.01		1.1		0.184		0.079		0.716		0.26		0.049		0.06		0.42		0.05		4		0.809		0.97		0.293		0.147		0.23		0.59		0.72		0.46		1.47		0.7		1.4		0.15		0.97		1.3		4		2.48		0.63		0.81		0.23		0.52		2.2		1.16		0.76		1.34		0.86		7.19		193		2.93		0.117		0.72		0.81		0.86		0.201		1.91		1.41		0.417		13.6		3.77		90.7		2.4		14.8		13.6		1.34		0.218		76.1		6.3		2.78		2.32		193		5.11		52.9		0.441		2.03		14.4		11.3		63.6		2.06		10.4		3.19		17.9		5.59		399		12.4		188		94.8		287		12.4

																				Final Estimated PM-10 Road Dust Emission factor (g/VMT)		0.0033764961		0.01		0.01		0.0644274509		0.0714408553		0.0843095646		0.0979498568		0.1398482955		0.2071772543		0.2366820409		0.2674156399		0.3198794923		0.4064156399		0.5364156399		0.5891417991		0.6170932116		0.7268		1.0494408553		1.265553093		1.2756800212		1.3014089964		1.3814467056		1.9064156399		1.9202332261		1.9491417991		2.2862852414		2.5898794923		2.778		3.0209597154		3.2555384422		3.3039142182		4.1054331225		4.138		4.6290213645		4.6457135755		5.048		5.24		7.7863599252		8.44		8.8295764034		10.2291310446		11.0936940572		12.04		14.2132		15.1059146543		15.746264434		15.9195764034		15.94		16.388		20.888		33.94		34.6164463567		36.0557008868		39.088		52.1708412286		52.44		52.44		52.94		54.1679575912		61.288		74.888		76.0382647453		81.5064432922		92.6620514848		116.7725956848		125.4206486705		129.0707915929		139.2892489208		151.788		165.7661490842		181.7641482858		182.2892489208		186.5612232803		194.2164463567		199.7641482858		210.9103804064		231.1885648526		251.7661490842		296.7210337868		315.1774021289		316.3903508796		340.1885648526		347.2892489208		366.7778553002		438.2164463567		461.1738530138		543.4987934624		612.8534119672		739.4303336166		1419.514812287		1478.1885648526		1749.5909766061		1819.4303336166

		Weight (tons)		Silt loading (g/m2)		Final Estimated PM-10 Road Dust Emission factor (g/VMT)		Speed (mph)		Weight (tons)		Silt loading (g/m2)		Final Estimated PM-10 Road Dust Emission factor (g/VMT)

		4.5		0.022		0.0033764961		55		4.5		0.022		0.0033764961

		3.8		0.022		0.01		55		3.8		0.022		0.01

		41		0.63		0.01		5.1		41		0.63		0.01

		4.3		0.022		0.0644274509		55		4.3		0.022		0.0644274509

		2.2		0.0127		0.0714408553		55		2.2		0.0127		0.0714408553

		2.1		0.432		0.0843095646		35		2.1		0.432		0.0843095646

		2.4		0.929		0.0979498568		30		2.4		0.929		0.0979498568

		4.8		0.022		0.1398482955		55		4.8		0.022		0.1398482955

		2.7		0.11		0.2071772543		35		2.7		0.11		0.2071772543

		3		0.26		0.2366820409		27		3		0.26		0.2366820409

		2.2		0.06		0.2674156399		45		2.2		0.06		0.2674156399

		2		0.731		0.3198794923		30		2		0.731		0.3198794923

		2.2		0.082		0.4064156399		45		2.2		0.082		0.4064156399

		2.2		0.082		0.5364156399		45		2.2		0.082		0.5364156399

		27		0.05		0.5891417991		15.3		27		0.05		0.5891417991

		2.2		1.01		0.6170932116		35		2.2		1.01		0.6170932116

		41		1.1		0.7268		4.7		41		1.1		0.7268

		2.2		0.184		1.0494408553		55		2.2		0.184		1.0494408553

		2.7		0.079		1.265553093		35		2.7		0.079		1.265553093

		2.1		0.716		1.2756800212		30		2.1		0.716		1.2756800212

		3.8		0.26		1.3014089964		30		3.8		0.26		1.3014089964

		2.7		0.049		1.3814467056		35		2.7		0.049		1.3814467056

		2.2		0.06		1.9064156399		45		2.2		0.06		1.9064156399

		5.5		0.42		1.9202332261		27		5.5		0.42		1.9202332261

		27		0.05		1.9491417991		15.3		27		0.05		1.9491417991

		12		4		2.2862852414		15		12		4		2.2862852414

		2		0.809		2.5898794923		30		2		0.809		2.5898794923

		40		0.97		2.778		5		40		0.97		2.778

		4.1		0.293		3.0209597154		30		4.1		0.293		3.0209597154

		4.5		0.147		3.2555384422		30		4.5		0.147		3.2555384422

		6.2		0.23		3.3039142182		27		6.2		0.23		3.3039142182

		2.3		0.59		4.1054331225		35		2.3		0.59		4.1054331225

		39.8		0.72		4.138		5		39.8		0.72		4.138

		5.6		0.46		4.6290213645		30		5.6		0.46		4.6290213645

		2.2		1.47		4.6457135755		40		2.2		1.47		4.6457135755

		39.5		0.7		5.048		5		39.5		0.7		5.048

		41		1.4		5.24		1		41		1.4		5.24

		2		0.15		7.7863599252		27		2		0.15		7.7863599252

		40		0.97		8.44		1		40		0.97		8.44

		2.6		1.3		8.8295764034		15		2.6		1.3		8.8295764034

		5.1		4		10.2291310446		16		5.1		4		10.2291310446

		2.2		2.48		11.0936940572		20		2.2		2.48		11.0936940572

		41		0.63		12.04		1		41		0.63		12.04

		41		0.81		14.2132		5.3		41		0.81		14.2132

		3.9		0.23		15.1059146543		29		3.9		0.23		15.1059146543

		6		0.52		15.746264434		25		6		0.52		15.746264434

		2.6		2.2		15.9195764034		15		2.6		2.2		15.9195764034

		36		1.16		15.94		1		36		1.16		15.94

		38		0.76		16.388		5		38		0.76		16.388

		13		1.34		20.888		5		13		1.34		20.888

		39		0.86		33.94		1		39		0.86		33.94

		12		7.19		34.6164463567		NR		12		7.19		34.6164463567

		3.8		193		36.0557008868		10		3.8		193		36.0557008868

		40		2.93		39.088		5		40		2.93		39.088

		14		0.117		52.1708412286		NR		14		0.117		52.1708412286

		39.6		0.72		52.44		1		39.6		0.72		52.44

		41		0.81		52.44		1		41		0.81		52.44

		36		0.86		52.94		1		36		0.86		52.94

		8.3		0.201		54.1679575912		NR		8.3		0.201		54.1679575912

		40		1.91		61.288		5		40		1.91		61.288

		40		1.41		74.888		5		40		1.41		74.888

		17		0.417		76.0382647453		NR		17		0.417		76.0382647453

		9.4		13.6		81.5064432922		NR		9.4		13.6		81.5064432922

		10		3.77		92.6620514848		NR		10		3.77		92.6620514848

		3.6		90.7		116.7725956848		10		3.6		90.7		116.7725956848

		9.2		2.4		125.4206486705		NR		9.2		2.4		125.4206486705

		14		14.8		129.0707915929		NR		14		14.8		129.0707915929

		11		13.6		139.2892489208		NR		11		13.6		139.2892489208

		12		1.34		151.788		5		12		1.34		151.788

		18		0.218		165.7661490842		NR		18		0.218		165.7661490842

		3.7		76.1		181.7641482858		10		3.7		76.1		181.7641482858

		11		6.3		182.2892489208		NR		11		6.3		182.2892489208

		28		2.78		186.5612232803		NR		28		2.78		186.5612232803

		12		2.32		194.2164463567		NR		12		2.32		194.2164463567

		3.7		193		199.7641482858		10		3.7		193		199.7641482858

		16		5.11		210.9103804064		NR		16		5.11		210.9103804064

		40		52.9		231.1885648526		23		40		52.9		231.1885648526

		18		0.441		251.7661490842		NR		18		0.441		251.7661490842

		25		2.03		296.7210337868		NR		25		2.03		296.7210337868

		36		14.4		315.1774021289		NR		36		14.4		315.1774021289

		8		11.3		316.3903508796		10		8		11.3		316.3903508796

		39		63.6		340.1885648526		23		39		63.6		340.1885648526

		11		2.06		347.2892489208		NR		11		2.06		347.2892489208

		18		10.4		366.7778553002		NR		18		10.4		366.7778553002

		12		3.19		438.2164463567		NR		12		3.19		438.2164463567

		40		17.9		461.1738530138		NR		40		17.9		461.1738530138

		29		5.59		543.4987934624		NR		29		5.59		543.4987934624

		3.1		399		612.8534119672		20		3.1		399		612.8534119672

		8		12.4		739.4303336166		15		8		12.4		739.4303336166

		7		188		1419.514812287		15		7		188		1419.514812287

		42		94.8		1478.1885648526		23		42		94.8		1478.1885648526

		5.7		287		1749.5909766061		10		5.7		287		1749.5909766061

		8		12.4		1819.4303336166		15		8		12.4		1819.4303336166





Explore Graphs

		0.731		0.26		4		3.77		2.03

		0.809		399		0.42		13.6		0.05

		0.15		90.7		0.46		6.3		0.05

		0.432		76.1		287		2.06		2.78

		0.716		193		0.52		4		5.59

		0.0127		0.022		0.23		7.19		1.16

		0.06		0.26		188		1.34		0.86

		0.082		193		11.3		2.32		14.4

		0.082		0.23		12.4		3.19		0.76

		1.01		0.293		12.4		1.34		0.86

		0.184		0.022		0.201		0.117		63.6

		0.06		0.022		2.4		14.8		0.7

		1.47		0.147		13.6		5.11		0.72

		2.48		0.022				0.417		0.72

		0.59						0.218		0.97

		0.929						0.441		0.97

		1.3						10.4		2.93

		2.2								1.91

		0.11								1.41

		0.079								52.9

		0.049								17.9

		0.26								0.63

										1.1

										0.81

										1.4

										0.63

										0.81

										94.8



2 to 3

3 to 5

5 to10

10 to 20

Over 20

Silt Loading (g/m2)

Emission Factor (g/VMT)

PM10 Emission Factor ( by silt loading)

0.3198794923

0.2366820409

10.2291310446

92.6620514848

296.7210337868

2.5898794923

612.8534119672

1.9202332261

139.2892489208

0.5891417991

7.7863599252

116.7725956848

4.6290213645

182.2892489208

1.9491417991

0.0843095646

181.7641482858

1749.5909766061

347.2892489208

186.5612232803

1.2756800212

199.7641482858

15.746264434

2.2862852414

543.4987934624

0.0714408553

0.01

3.3039142182

34.6164463567

15.94

0.2674156399

1.3014089964

1419.514812287

151.788

52.94

0.4064156399

36.0557008868

316.3903508796

194.2164463567

315.1774021289

0.5364156399

15.1059146543

739.4303336166

438.2164463567

16.388

0.6170932116

3.0209597154

1819.4303336166

20.888

33.94

1.0494408553

0.0644274509

54.1679575912

52.1708412286

340.1885648526

1.9064156399

0.0033764961

125.4206486705

129.0707915929

5.048

4.6457135755

3.2555384422

81.5064432922

210.9103804064

52.44

11.0936940572

0.1398482955

76.0382647453

4.138

4.1054331225

165.7661490842

2.778

0.0979498568

251.7661490842

8.44

8.8295764034

366.7778553002

39.088

15.9195764034

61.288

0.2071772543

74.888

1.265553093

231.1885648526

1.3814467056

461.1738530138

0.2366820409

0.01

0.7268

14.2132

5.24

12.04

52.44

1478.1885648526



Output - sL, W

		2.2		2.7		6		2.2		25		5.1		40

		3.8		14		2.3		41		11		12		39

		4.3		4.5		41		36		2.6		16		3.7

		4.5		2		41		2.6		12		29		3.6

		4.8		2.2		39.5		12		9.2		11		42

		2.7		8.3		2.1		13		2.2		12		7

		27		18		39.6		41		28		18		3.7

		27		3.9		39.8		40		40		8		3.8

		2.2		6.2		2		2.2		12		8		5.7

		2.2		3		38		40		10		8		3.1

		2.7		3.8		2						9.4

		2.2		4.1		41						11

		2.2		17		41						36

				5.5		36						14

				2.1		39						40

				18		2.4

				5.6		40

						8.44



0.01 to .1

0.1 to 0.5

0.5 to 1.0

1.0 to 2.0

2.0 to 4.0

4.0 to 50

Over 50

Average Vehicle Weight (ton)

Emission Factor (g/VMT)

PM10 Emission Factor by Weight

0.0714408553

0.2071772543

15.746264434

0.6170932116

296.7210337868

10.2291310446

231.1885648526

0.01

52.1708412286

4.1054331225

0.7268

347.2892489208

2.2862852414

340.1885648526

0.0644274509

3.2555384422

0.01

15.94

15.9195764034

210.9103804064

181.7641482858

0.0033764961

7.7863599252

12.04

8.8295764034

194.2164463567

543.4987934624

116.7725956848

0.1398482955

1.0494408553

5.048

151.788

125.4206486705

182.2892489208

1478.1885648526

1.3814467056

54.1679575912

1.2756800212

20.888

11.0936940572

34.6164463567

1419.514812287

0.5891417991

165.7661490842

52.44

5.24

186.5612232803

366.7778553002

199.7641482858

1.9491417991

15.1059146543

4.138

74.888

39.088

316.3903508796

36.0557008868

0.2674156399

3.3039142182

0.3198794923

4.6457135755

438.2164463567

739.4303336166

1749.5909766061

1.9064156399

0.2366820409

16.388

61.288

92.6620514848

1819.4303336166

612.8534119672

1.265553093

1.3014089964

2.5898794923

81.5064432922

0.4064156399

3.0209597154

14.2132

139.2892489208

0.5364156399

76.0382647453

52.44

315.1774021289

1.9202332261

52.94

129.0707915929

0.0843095646

33.94

461.1738530138

251.7661490842

0.0979498568

4.6290213645

2.778



Output - sL, W, W^2

		4.5		2.2		4.1		5.1		14		3.6		16		29

		3.8		27		4.5		2.2		39.6		9.2		40		3.1

		41		2.2		6.2		41		41		14		18		8

		4.3		41		2.3		41		36		11		25		7

		2.2		2.2		39.8		3.9		8.3		12		36		42

		2.1		2.7		5.6		6		40		18		8		5.7

		2.4		2.1		2.2		2.6		40		3.7		39		8

		4.8		3.8		39.5		36		17		11		11

		2.7		2.7		41		38		9.4		28		18

		3		2.2		2		13		10		12		12

		2.2		5.5		40		39				3.7		40

		2		27		2.6		12

		2.2		12				3.8

				2				40

				40



0 to 0.5

0.5 to 3.0

3.0 to 10

10 to 50

50 to 100

100 to 200

200 to 500

Over 500

Average Vehicle Weight (tons)

Silt Loading (g/m2)

Silt Loading vs Avg Vehicle Weight

0.022

0.082

0.293

4

0.117

90.7

5.11

5.59

0.022

0.05

0.147

2.48

0.72

2.4

52.9

399

0.63

1.01

0.23

0.63

0.81

14.8

0.441

12.4

0.022

1.1

0.59

0.81

0.86

13.6

2.03

188

0.0127

0.184

0.72

0.23

0.201

1.34

14.4

94.8

0.432

0.079

0.46

0.52

1.91

0.218

11.3

287

0.929

0.716

1.47

2.2

1.41

76.1

63.6

12.4

0.022

0.26

0.7

1.16

0.417

6.3

2.06

0.11

0.049

1.4

0.76

13.6

2.78

10.4

0.26

0.06

0.15

1.34

3.77

2.32

3.19

0.06

0.42

0.97

0.86

193

17.9

0.731

0.05

1.3

7.19

0.082

4

193

0.809

2.93

0.97



		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7568661905

		R Square		0.5728464303

		Adjusted R Square		0.5620324159

		Standard Error		1.855666228

		Observations		82

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		364.8219750922		182.4109875461		52.97259722		0

		Residual		79		272.0362748364		3.4434971498

		Total		81		636.8582499286

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		1.1519073808		0.5144286471		2.239197578		0.0279555626		0.1279619067		2.1758528549		0.1279619067		2.1758528549

		Weight (tons)		0.594340381		0.2024885159		2.9351806862		0.0043635881		0.1912967314		0.9973840306		0.1912967314		0.9973840306

		Silt loading (g/m2)		1.0070917911		0.1279502279		7.8709651973		0		0.7524130178		1.2617705644		0.7524130178		1.2617705644

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Estimated PM-10 Road Dust Emission factor (g/VMT)		Residuals		Standard Residuals				Percentile		Estimated PM-10 Road Dust Emission factor (g/VMT)

		1		-2.7765977038		0.1377123337		0.07514532				0.6097560976		-4.605170186

		2		-1.7595809926		-0.3512839298		-0.1916846704				1.8292682927		-4.605170186

		3		-1.8249589666		-0.665232573		-0.3629966408				3.0487804878		-4.605170186

		4		-1.7979388418		-2.8072313442		-1.5318184787				4.2682926829		-2.6388853701

		5		-1.8984277323		-2.7067424537		-1.4769848293				5.487804878		-2.4901915396

		6		-1.3370545742		1.6601858616		0.9059115795				6.7073170732		-2.4732599612

		7		0.0937789384		0.5736102342		0.3130011918				7.9268292683		-2.3232995964

		8		0.0937789384		-0.6228673173		-0.3398792438				9.1463414634		-2.1108649224

		9		-1.2128434091		1.8580682598		1.0138898245				10.3658536585		-1.5741805513

		10		-1.2128434091		-0.1061077181		-0.0578996682				11.5853658537		-1.4410376381

		11		-0.8140715546		1.0495808089		0.5727234705				12.8048780488		-1.3189511272

		12		-0.898253428		0.2754074572		0.1502812488				14.0243902439		-1.1398109405

		13		-0.898253428		-0.0021254714		-0.0011598034				15.243902439		-0.9003788994

		14		-0.4806914278		-1.0934891235		-0.5966828666				16.4634146341		-0.6228459708

		15		0.5596083607		3.394915381		1.8524993051				17.6829268293		-0.5290883789

		16		-0.3467012233		2.3990746987		1.3091001434				18.9024390244		-0.4827351942

		17		0.1352673503		1.0450903317		0.5702731573				20.1219512195		-0.3191039425

		18		-0.084305215		0.1325627186		0.0723353358				21.3414634146		0.0482575036

		19		0.793854692		3.1982348533		1.7451768832				22.5609756098		0.2355092543

		20		1.3357091732		3.7748688815		2.0598280649				23.7804878049		0.2434793864

		21		0.4806920989		2.2343942672		1.2192391747				25		0.2634475209

		22		0.7562120971		0.4388957952		0.2394917293				26.2195121951		0.3231312874

		23		0.5887256105		-0.3252780897		-0.1774940956				27.4390243902		0.6452248507

		24		0.4482302141		-1.8892678522		-1.0309144678				28.6585365854		0.6524466506

		25		0.743860814		0.3617137535		0.1973758995				29.8780487805		0.6673891727

		26		1.9549284517		2.3763082454		1.2966772008				31.0975609756		0.8269283351

		27		1.2914553109		-0.6390086603		-0.3486870706				32.3170731707		0.9516113466

		28		0.7429153752		-3.2161753364		-1.7549664445				33.5365853659		1.0217312443

		29		2.0452555059		3.4832451709		1.900698113				34.756097561		1.1055745674

		30		1.3937813674		0.13856411		0.0756101077				35.9756097561		1.180357682

		31		1.5582584091		1.1983447493		0.6538993071				37.1951219512		1.1951078923

		32		1.115564303		0.2967469453		0.1619255411				38.4146341463		1.4123112483

		33		2.8937210992		-0.4054866593		-0.2212614072				39.6341463415		1.4202125793

		34		2.8937210992		-7.4988912852		-4.0919107947				40.8536585366		1.5323454774

		35		1.2044731864		-0.9609937999		-0.5243843062				42.0731707317		1.5359449827

		36		2.9776769147		-1.3586847894		-0.7413918598				43.2926829268		1.6189921252

		37		3.0075503314		0.9521193275		0.5195417837				44.512195122		1.6563214983

		38		3.0105444958		-1.5903319165		-0.867794463				45.7317073171		2.0523734754

		39		1.2483087662		-2.3881197067		-1.3031223464				46.9512195122		2.1329823086

		40		3.0374886304		-0.2409392707		-0.1314730358				48.1707317073		2.178107041

		41		3.1468177969		0.812851862		0.4435478769				49.3902439024		2.3252396345

		42		3.1468177969		-0.4926466866		-0.2688219122				50.6097560976		2.4063768439

		43		1.3762217515		-0.4246104049		-0.231696638				51.8292682927		2.4882344399

		44		3.1298448978		0.839314299		0.4579876024				53.0487804878		2.6541711103

		45		3.1774175112		0.3471767486		0.1894435099				54.2682926829		2.7150863661

		46		1.5980649776		-3.9213645741		-2.1397661895				55.487804878		2.7566031583

		47		3.3136821832		-1.1806998746		-0.64427105				56.7073170732		2.7675495722

		48		3.3136821832		-2.2919509388		-1.250646053				57.9268292683		2.7688316734

		49		1.6205194287		-2.103254623		-1.1476803661				59.1463414634		2.7965493597

		50		3.4550193175		-3.7741232599		-2.0594212025				60.3658536585		3.0391748314

		51		3.4312099608		-0.6623782874		-0.3614391463				61.5853658537		3.5245942598

		52		1.9840313141		0.1940757269		0.1059010635				62.8048780488		3.5443288974

		53		2.9235329115		2.098951899		1.145332504				64.0243902439		3.6658155145

		54		2.9711055249		0.0680693065		0.0371432949				65.243902439		3.9545237417

		55		3.6978916452		-2.0415701469		-1.1140210738				66.4634146341		3.9596696589

		56		3.6903837718		0.6256098923		0.3413757813				67.6829268293		3.9596696589

		57		2.00851403		-0.4725690472		-0.2578661714				68.9024390244		3.9691591968

		58		3.9960497641		0.1195343011		0.0652261353				70.1219512195		3.9920895453

		59		3.7780722999		1.9147201173		1.0448029741				71.3414634146		4.1155840652

		60		3.3049046335		2.5452533696		1.3888652792				72.5609756098		4.3159936641

		61		2.5138553523		0.2536942199		0.1384330133				73.7804878049		4.3312366971

		62		3.4763231501		1.7926500899		0.9781931722				75		4.4006820759

		63		3.3525470038		1.4791262733		0.8071130164				76.2195121951		4.5289590197

		64		2.5433083031		-0.1369314591		-0.0747192211				77.4390243902		4.8316732771

		65		4.162073015		1.0666864452		0.582057482				78.6585365854		4.8603610259

		66		4.4269835166		-0.7611680021		-0.4153456086				79.8780487805		4.9365526985

		67		3.7970352886		2.2856776695		1.2472229258				81.0975609756		5.0224848105

		68		3.8569130224		0.6720459973		0.3667145137				82.3170731707		5.1105780547

		69		3.516356495		-1.1911168605		-0.6499552739				83.5365853659		5.2055947053

		70		4.0249134169		-3.1979850818		-1.7450405906				84.756097561		5.2287594602

		71		4.4425363479		0.9088969579		0.4959566864				85.9756097561		5.26897324

		72		4.8864113801		1.4116161066		0.7702748266				87.1951219512		5.3514333058

		73		4.4306757977		0.7749189076		0.4228490483				88.4146341463		5.5285006768

		74		4.6154688312		-1.0711399338		-0.5844876117				89.6341463415		5.6927924172

		75		5.2281854363		0.6765709296		0.3691836279				90.8536585366		5.7531356617

		76		4.829802379		0.9271743598		0.5059300938				92.0731707317		5.7569767388

		77		4.923354909		1.6825251613		0.9181014377				93.2926829268		5.8501580031

		78		5.2056532333		-0.2691005348		-0.1468397582				94.512195122		5.9047563659

		79		5.1122314937		-0.7115494178		-0.3882702966				95.7317073171		6.0827129581

		80		5.9678810238		-0.2147453622		-0.1171798379				96.9512195122		6.1337750934

		81		5.4341426334		-0.5737816075		-0.3130947048				98.1707317073		6.2980274866

		82		6.2496165179		-0.1158414244		-0.0632110478				99.3902439024		6.6058800703
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7985688664

		R Square		0.6377122343

		Adjusted R Square		0.6237780895

		Standard Error		1.7198909939

		Observations		82

		ANOVA

				df		SS		MS		F		Significance F

		Regression		3		406.1322975076		135.3774325025		45.7661551481		3.63568060576427E-17

		Residual		78		230.725952421		2.958025031

		Total		81		636.8582499286

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		-2.1577140924		1.0058129472		-2.1452439027		0.035044838		-4.1601343064		-0.1552938783		-4.1601343064		-0.1552938783

		Weight^2 (tons)		-0.8253598354		0.2208589286		-3.7370453651		0.000352974		-1.2650562862		-0.3856633846		-1.2650562862		-0.3856633846

		Weight (tons)		4.3546990804		1.0235902004		4.2543383853		0.0000577696		2.316887066		6.3925110948		2.316887066		6.3925110948

		Silt loading (g/m2)		0.9078010801		0.121528314		7.4698730681		0.0000000001		0.6658567372		1.149745423		0.6658567372		1.149745423

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Estimated PM-10 Road Dust Emission factor (g/VMT)		Residuals		Standard Residuals				Percentile		Estimated PM-10 Road Dust Emission factor (g/VMT)

		1		-3.2009155484		0.5620301783		0.3330074284				0.6097560976		-4.605170186

		2		-0.8225238336		-1.2883410888		-0.76335252				1.8292682927		-4.605170186

		3		-1.0267013627		-1.4634901769		-0.8671297719				3.0487804878		-4.605170186

		4		-0.9398949713		-3.6652752147		-2.1717052229				4.2682926829		-2.6388853701

		5		-1.2799814837		-3.3251887023		-1.9702012125				5.487804878		-2.4901915396

		6		-1.4223590519		1.7454903393		1.03421715				6.7073170732		-2.4732599612

		7		0.5096299229		0.1577592497		0.093473632				7.9268292683		-2.3232995964

		8		0.5096299229		-1.0387183018		-0.6154489988				9.1463414634		-2.1108649224

		9		-1.7913341673		2.436559018		1.443680934				10.3658536585		-1.5741805513

		10		-1.7913341673		0.4723830401		0.2798907736				11.5853658537		-1.4410376381

		11		-0.9509377233		1.1864469777		0.7029794346				12.8048780488		-1.3189511272

		12		-1.5077600908		0.88491412		0.5243187766				14.0243902439		-1.1398109405

		13		-1.5077600908		0.6073811914		0.3598782707				15.243902439		-0.9003788994

		14		-0.6504260502		-0.9237545011		-0.5473320166				16.4634146341		-0.6228459708

		15		1.6385047933		2.3160189483		1.3722599674				17.6829268293		-0.5290883789

		16		-1.2580208945		3.3103943698		1.9614354508				18.9024390244		-0.4827351942

		17		0.8027134829		0.3776441991		0.2237572438				20.1219512195		-0.3191039425

		18		-0.7740602698		0.8223177734		0.4872299347				21.3414634146		0.0482575036

		19		1.9050151776		2.0870743676		1.2366084508				22.5609756098		0.2355092543

		20		2.1509063782		2.9596716765		1.753629417				23.7804878049		0.2434793864

		21		0.9059771393		1.8091092268		1.0719118556				25		0.2634475209

		22		1.7058691157		-0.5107612234		-0.3026301578				26.2195121951		0.3231312874

		23		0.9619596293		-0.6985121084		-0.4138740764				27.4390243902		0.6452248507

		24		0.4073697226		-1.8484073607		-1.0951963179				28.6585365854		0.6524466506

		25		1.2197700185		-0.1141954511		-0.0676617288				29.8780487805		0.6673891727

		26		2.7608077742		1.5704289229		0.9304918442				31.0975609756		0.8269283351

		27		2.0798001656		-1.427353515		-0.8457185074				32.3170731707		0.9516113466

		28		-0.1472938343		-2.3259661269		-1.3781537512				33.5365853659		1.0217312443

		29		2.7904974592		2.7380032177		1.6222890615				34.756097561		1.1055745674

		30		2.1898764694		-0.657530992		-0.3895924333				35.9756097561		1.180357682

		31		2.4014872046		0.3551159538		0.2104090761				37.1951219512		1.1951078923

		32		0.417785769		0.9945254793		0.5892643939				38.4146341463		1.4123112483

		33		2.212116697		0.2761177429		0.1636019969				39.6341463415		1.4202125793

		34		2.212116697		-6.8172868829		-4.0392976415				40.8536585366		1.5323454774

		35		0.2687582905		-0.025278904		-0.0149779552				42.0731707317		1.5359449827

		36		2.3727869511		-0.7537948258		-0.4466295338				43.2926829268		1.6189921252

		37		2.3940218676		1.5656477913		0.9276589851				44.512195122		1.6563214983

		38		2.3853459072		-0.9651333278		-0.5718493063				45.7317073171		2.0523734754

		39		0.179734635		-1.3195455755		-0.7818414308				46.9512195122		2.1329823086

		40		2.5125563112		0.2839930484		0.1682681792				48.1707317073		2.178107041

		41		2.4402602064		1.5194094525		0.9002623952				49.3902439024		2.3252396345

		42		2.4402602064		0.2139109039		0.1267439415				50.6097560976		2.4063768439

		43		0.2950364846		0.656574862		0.3890259185				51.8292682927		2.4882344399

		44		2.7115679009		1.2575912959		0.7451330188				53.0487804878		2.6541711103

		45		2.5813584136		0.9432358462		0.5588748713				54.2682926829		2.7150863661

		46		0.9552390644		-3.2785386608		-1.9425606854				55.487804878		2.7566031583

		47		2.647237301		-0.5142549924		-0.3047002442				56.7073170732		2.7675495722

		48		2.647237301		-1.6255060567		-0.9631254917				57.9268292683		2.7688316734

		49		0.7626831202		-1.2454183144		-0.7379204288				59.1463414634		2.7965493597

		50		2.7180756704		-3.0371796129		-1.7995534965				60.3658536585		3.0391748314

		51		2.9832209241		-0.2143892507		-0.1270273658				61.5853658537		3.5245942598

		52		1.4878700005		0.6902370405		0.4089710317				62.8048780488		3.5443288974

		53		3.8325926315		1.189892179		0.7050207443				64.0243902439		3.6658155145

		54		3.8475406678		-0.8083658364		-0.4789632991				65.243902439		3.9545237417

		55		2.9370028461		-1.2806813477		-0.7588140614				66.4634146341		3.9596696589

		56		2.9867993073		1.3291943568		0.7875584118				67.6829268293		3.9596696589

		57		1.1124247437		0.423520239		0.2509391686				68.9024390244		3.9691591968

		58		3.2623292246		0.8532548406		0.5055603973				70.1219512195		3.9920895453

		59		3.950590547		1.7422018702		1.0322687054				71.3414634146		4.1155840652

		60		4.1947335657		1.6554244374		0.9808523743				72.5609756098		4.3159936641

		61		1.9654578812		0.802091691		0.4752458172				73.7804878049		4.3312366971

		62		4.33088244		0.9380908		0.5558263898				75		4.4006820759

		63		4.2362157184		0.5954575587		0.3528134218				76.2195121951		4.5289590197

		64		1.5944928363		0.8118840077		0.4810478441				77.4390243902		4.8316732771

		65		4.1167612263		1.1119982339		0.6588679515				78.6585365854		4.8603610259

		66		3.6507765633		0.0150389513		0.0089107003				79.8780487805		4.9365526985

		67		4.619975081		1.462737877		0.8666840282				81.0975609756		5.0224848105

		68		4.6980974626		-0.169138443		-0.1002158961				82.3170731707		5.1105780547

		69		4.0047621427		-1.6795225083		-0.9951306763				83.5365853659		5.2055947053

		70		4.8253863582		-3.9984580231		-2.369118733				84.756097561		5.2287594602

		71		5.0521341201		0.2992991858		0.1773371894				85.9756097561		5.26897324

		72		4.7096607634		1.5883667232		0.9411201361				87.1951219512		5.3514333058

		73		5.2095132391		-0.0039185338		-0.002321763				88.4146341463		5.5285006768

		74		5.3577180163		-1.8133891189		-1.0744477263				89.6341463415		5.6927924172

		75		5.659617488		0.2451388778		0.1452467687				90.8536585366		5.7531356617

		76		5.5299470261		0.2270297127		0.1345169419				92.0731707317		5.7569767388

		77		5.6142760699		0.9916040004		0.587533394				93.2926829268		5.8501580031

		78		5.908084471		-0.9715317725		-0.5756404365				94.512195122		5.9047563659

		79		5.8253764266		-1.4246943507		-0.844142931				95.7317073171		6.0827129581

		80		5.26979773		0.4833379317		0.2863816355				96.9512195122		6.1337750934

		81		6.0324513203		-1.1720902944		-0.6944729836				98.1707317073		6.2980274866

		82		5.2937134055		0.8400616879		0.4977433476				99.3902439024		6.6058800703





		0.6216650091

		2.4605558979

		2.1275577844

		2.2622488155

		1.7822278482

		0.9865490846

		10.8625406473

		10.8625406473

		0.6216650091

		0.6216650091

		0.9865490846

		0.6216650091

		0.6216650091

		0.9865490846

		6.964623589

		0.4804530139

		2.2622488155

		0.6216650091

		4.4785374039

		8.3542488988

		1.8522571782

		3.3289801191

		1.7822278482

		1.2069489608

		1.99088424

		8.0270978529

		2.906166058

		0.5504710235

		8.3542488988

		2.9679247503

		3.2104019956

		0.6937376071

		13.7906174946

		13.7906174946

		0.5504710235

		13.5151866303

		13.5337836814

		13.5708754275

		0.4804530139

		13.2320330694

		13.7906174946

		13.7906174946

		0.4804530139

		12.8416079823

		13.421683935

		0.7664455101

		13.607831627

		13.607831627

		0.6216650091

		13.7906174946

		12.8416079823

		0.9130021216

		6.1747610582

		6.5789652063

		13.7906174946

		13.607831627

		0.6216650091

		13.607831627

		10.3611615759

		5.7499017393

		0.9130021216

		6.1747610582

		4.9248641036

		0.6216650091

		11.1035868976

		13.607831627

		6.1747610582

		5.3018981105

		2.6544247363

		6.1747610582

		7.6872482227

		11.3386812066

		5.7499017393

		6.1747610582

		8.3542488988

		4.3240771253

		4.3240771253

		5.7499017393

		5.0207799116

		12.8416079823

		6.964623589

		13.607831627



Weight^2 (tons)

Residuals

Weight^2 (tons)  Residual Plot

0.5620301783

-1.2883410888

-1.4634901769

-3.6652752147

-3.3251887023

1.7454903393

0.1577592497

-1.0387183018

2.436559018

0.4723830401

1.1864469777

0.88491412

0.6073811914

-0.9237545011

2.3160189483

3.3103943698

0.3776441991

0.8223177734

2.0870743676

2.9596716765

1.8091092268

-0.5107612234

-0.6985121084

-1.8484073607

-0.1141954511

1.5704289229

-1.427353515

-2.3259661269

2.7380032177

-0.657530992

0.3551159538

0.9945254793

0.2761177429

-6.8172868829

-0.025278904

-0.7537948258

1.5656477913

-0.9651333278

-1.3195455755

0.2839930484

1.5194094525

0.2139109039

0.656574862

1.2575912959

0.9432358462

-3.2785386608

-0.5142549924

-1.6255060567

-1.2454183144

-3.0371796129

-0.2143892507

0.6902370405

1.189892179

-0.8083658364

-1.2806813477

1.3291943568

0.423520239

0.8532548406

1.7422018702

1.6554244374

0.802091691

0.9380908

0.5954575587

0.8118840077

1.1119982339

0.0150389513

1.462737877

-0.169138443

-1.6795225083

-3.9984580231

0.2992991858

1.5883667232

-0.0039185338

-1.8133891189

0.2451388778

0.2270297127

0.9916040004

-0.9715317725

-1.4246943507

0.4833379317

-1.1720902944

0.8400616879



		0.7884573604

		1.5686159179

		1.4586150227

		1.5040773968

		1.3350010667

		0.993251773

		3.295836866

		3.295836866

		0.7884573604

		0.7884573604

		0.993251773

		0.7884573604

		0.7884573604

		0.993251773

		2.6390573296

		0.6931471806

		1.5040773968

		0.7884573604

		2.1162555148

		2.8903717579

		1.3609765531

		1.8245492921

		1.3350010667

		1.0986122887

		1.4109869737

		2.8332133441

		1.7047480922

		0.7419373447

		2.8903717579

		1.7227665977

		1.7917594692

		0.8329091229

		3.7135720667

		3.7135720667

		0.7419373447

		3.6763006719

		3.6788291183

		3.6838669123

		0.6931471806

		3.6375861597

		3.7135720667

		3.7135720667

		0.6931471806

		3.5835189385

		3.6635616461

		0.8754687374

		3.6888794541

		3.6888794541

		0.7884573604

		3.7135720667

		3.5835189385

		0.955511445

		2.4849066498

		2.5649493575

		3.7135720667

		3.6888794541

		0.7884573604

		3.6888794541

		3.2188758249

		2.3978952728

		0.955511445

		2.4849066498

		2.2192034841

		0.7884573604

		3.3322045102

		3.6888794541

		2.4849066498

		2.302585093

		1.6292405397

		2.4849066498

		2.7725887222

		3.36729583

		2.3978952728

		2.4849066498

		2.8903717579

		2.0794415417

		2.0794415417

		2.3978952728

		2.2407096893

		3.5835189385

		2.6390573296

		3.6888794541



Weight (tons)

Residuals

Weight (tons)  Residual Plot

0.5620301783

-1.2883410888

-1.4634901769

-3.6652752147

-3.3251887023

1.7454903393

0.1577592497

-1.0387183018

2.436559018

0.4723830401

1.1864469777

0.88491412

0.6073811914

-0.9237545011

2.3160189483

3.3103943698

0.3776441991

0.8223177734

2.0870743676

2.9596716765

1.8091092268

-0.5107612234

-0.6985121084

-1.8484073607

-0.1141954511

1.5704289229

-1.427353515

-2.3259661269

2.7380032177

-0.657530992

0.3551159538

0.9945254793

0.2761177429

-6.8172868829

-0.025278904

-0.7537948258

1.5656477913

-0.9651333278

-1.3195455755

0.2839930484

1.5194094525

0.2139109039

0.656574862

1.2575912959

0.9432358462

-3.2785386608

-0.5142549924

-1.6255060567

-1.2454183144

-3.0371796129

-0.2143892507

0.6902370405

1.189892179

-0.8083658364

-1.2806813477

1.3291943568

0.423520239

0.8532548406

1.7422018702

1.6554244374

0.802091691

0.9380908

0.5954575587

0.8118840077

1.1119982339

0.0150389513

1.462737877

-0.169138443

-1.6795225083

-3.9984580231

0.2992991858

1.5883667232

-0.0039185338

-1.8133891189

0.2451388778

0.2270297127

0.9916040004

-0.9715317725

-1.4246943507

0.4833379317

-1.1720902944

0.8400616879



		-4.3661532855

		-3.8167128256

		-3.8167128256

		-3.8167128256

		-3.8167128256

		-3.0576076773

		-2.9957322736

		-2.9957322736

		-2.8134107168

		-2.8134107168

		-2.5383074265

		-2.5010360317

		-2.5010360317

		-2.2072749132

		-2.1455813442

		-1.8971199849

		-1.8971199849

		-1.6928195214

		-1.6044503709

		-1.5232602162

		-1.4696759701

		-1.4696759701

		-1.347073648

		-1.347073648

		-1.237874356

		-0.8746690572

		-0.8675005677

		-0.8439700703

		-0.8187104035

		-0.7765287895

		-0.6539264674

		-0.5276327421

		-0.4620354596

		-0.4620354596

		-0.3856624808

		-0.3566749439

		-0.328504067

		-0.328504067

		-0.3133418192

		-0.2744368457

		-0.2107210313

		-0.2107210313

		-0.1863295782

		-0.1508228897

		-0.1508228897

		-0.0736465402

		-0.0304592075

		-0.0304592075

		0

		0.0953101798

		0.1484200051

		0.2623642645

		0.292669614

		0.292669614

		0.3364722366

		0.3435897044

		0.3852624008

		0.6471032421

		0.7080357931

		0.7227059828

		0.7884573604

		0.8415671857

		0.8754687374

		0.9162907319

		1.0224509277

		1.075002423

		1.1600209168

		1.3270750015

		1.3862943611

		1.3862943611

		1.6311994042

		1.7209792872

		1.8405496334

		1.9726911717

		2.3418058061

		2.4248027257

		2.5176964726

		2.6100697927

		2.6100697927

		2.6672282066

		2.6946271808

		2.8848007128



Silt loading (g/m2)

Residuals

Silt loading (g/m2)  Residual Plot

0.5620301783

-1.2883410888

-1.4634901769

-3.6652752147

-3.3251887023

1.7454903393

0.1577592497

-1.0387183018

2.436559018

0.4723830401

1.1864469777

0.88491412

0.6073811914

-0.9237545011

2.3160189483

3.3103943698

0.3776441991

0.8223177734

2.0870743676

2.9596716765

1.8091092268

-0.5107612234

-0.6985121084

-1.8484073607

-0.1141954511

1.5704289229

-1.427353515

-2.3259661269

2.7380032177

-0.657530992

0.3551159538

0.9945254793

0.2761177429

-6.8172868829

-0.025278904

-0.7537948258

1.5656477913

-0.9651333278

-1.3195455755

0.2839930484

1.5194094525

0.2139109039

0.656574862

1.2575912959

0.9432358462

-3.2785386608

-0.5142549924

-1.6255060567

-1.2454183144

-3.0371796129

-0.2143892507

0.6902370405

1.189892179

-0.8083658364

-1.2806813477

1.3291943568

0.423520239

0.8532548406

1.7422018702

1.6554244374

0.802091691

0.9380908

0.5954575587

0.8118840077

1.1119982339

0.0150389513

1.462737877

-0.169138443

-1.6795225083

-3.9984580231

0.2992991858

1.5883667232

-0.0039185338

-1.8133891189

0.2451388778

0.2270297127

0.9916040004

-0.9715317725

-1.4246943507

0.4833379317

-1.1720902944

0.8400616879



		0.6216650091		0.6216650091

		2.4605558979		2.4605558979

		2.1275577844		2.1275577844

		2.2622488155		2.2622488155

		1.7822278482		1.7822278482

		0.9865490846		0.9865490846

		10.8625406473		10.8625406473

		10.8625406473		10.8625406473

		0.6216650091		0.6216650091

		0.6216650091		0.6216650091

		0.9865490846		0.9865490846

		0.6216650091		0.6216650091

		0.6216650091		0.6216650091

		0.9865490846		0.9865490846

		6.964623589		6.964623589

		0.4804530139		0.4804530139

		2.2622488155		2.2622488155

		0.6216650091		0.6216650091

		4.4785374039		4.4785374039

		8.3542488988		8.3542488988

		1.8522571782		1.8522571782

		3.3289801191		3.3289801191

		1.7822278482		1.7822278482

		1.2069489608		1.2069489608

		1.99088424		1.99088424

		8.0270978529		8.0270978529

		2.906166058		2.906166058

		0.5504710235		0.5504710235

		8.3542488988		8.3542488988

		2.9679247503		2.9679247503

		3.2104019956		3.2104019956

		0.6937376071		0.6937376071

		13.7906174946		13.7906174946

		13.7906174946		13.7906174946

		0.5504710235		0.5504710235

		13.5151866303		13.5151866303

		13.5337836814		13.5337836814

		13.5708754275		13.5708754275

		0.4804530139		0.4804530139

		13.2320330694		13.2320330694

		13.7906174946		13.7906174946

		13.7906174946		13.7906174946

		0.4804530139		0.4804530139

		12.8416079823		12.8416079823

		13.421683935		13.421683935

		0.7664455101		0.7664455101

		13.607831627		13.607831627

		13.607831627		13.607831627

		0.6216650091		0.6216650091

		13.7906174946		13.7906174946

		12.8416079823		12.8416079823

		0.9130021216		0.9130021216

		6.1747610582		6.1747610582

		6.5789652063		6.5789652063

		13.7906174946		13.7906174946

		13.607831627		13.607831627

		0.6216650091		0.6216650091

		13.607831627		13.607831627

		10.3611615759		10.3611615759

		5.7499017393		5.7499017393

		0.9130021216		0.9130021216

		6.1747610582		6.1747610582

		4.9248641036		4.9248641036

		0.6216650091		0.6216650091

		11.1035868976		11.1035868976

		13.607831627		13.607831627

		6.1747610582		6.1747610582

		5.3018981105		5.3018981105

		2.6544247363		2.6544247363

		6.1747610582		6.1747610582

		7.6872482227		7.6872482227

		11.3386812066		11.3386812066

		5.7499017393		5.7499017393

		6.1747610582		6.1747610582

		8.3542488988		8.3542488988

		4.3240771253		4.3240771253

		4.3240771253		4.3240771253

		5.7499017393		5.7499017393

		5.0207799116		5.0207799116

		12.8416079823		12.8416079823

		6.964623589		6.964623589

		13.607831627		13.607831627



Estimated PM-10 Road Dust Emission factor (g/VMT)

Predicted Estimated PM-10 Road Dust Emission factor (g/VMT)

Weight^2 (tons)

Estimated PM-10 Road Dust Emission factor (g/VMT)

Weight^2 (tons) Line Fit  Plot

-2.6388853701

-3.2009155484

-2.1108649224

-0.8225238336

-2.4901915396

-1.0267013627

-4.605170186

-0.9398949713

-4.605170186

-1.2799814837

0.3231312874

-1.4223590519

0.6673891727

0.5096299229

-0.5290883789

0.5096299229

0.6452248507

-1.7913341673

-1.3189511272

-1.7913341673

0.2355092543

-0.9509377233

-0.6228459708

-1.5077600908

-0.9003788994

-1.5077600908

-1.5741805513

-0.6504260502

3.9545237417

1.6385047933

2.0523734754

-1.2580208945

1.180357682

0.8027134829

0.0482575036

-0.7740602698

3.9920895453

1.9050151776

5.1105780547

2.1509063782

2.7150863661

0.9059771393

1.1951078923

1.7058691157

0.2634475209

0.9619596293

-1.4410376381

0.4073697226

1.1055745674

1.2197700185

4.3312366971

2.7608077742

0.6524466506

2.0798001656

-2.4732599612

-0.1472938343

5.5285006768

2.7904974592

1.5323454774

2.1898764694

2.7566031583

2.4014872046

1.4123112483

0.417785769

2.4882344399

2.212116697

-4.605170186

2.212116697

0.2434793864

0.2687582905

1.6189921252

2.3727869511

3.9596696589

2.3940218676

1.4202125793

2.3853459072

-1.1398109405

0.179734635

2.7965493597

2.5125563112

3.9596696589

2.4402602064

2.6541711103

2.4402602064

0.9516113466

0.2950364846

3.9691591968

2.7115679009

3.5245942598

2.5813584136

-2.3232995964

0.9552390644

2.1329823086

2.647237301

1.0217312443

2.647237301

-0.4827351942

0.7626831202

-0.3191039425

2.7180756704

2.7688316734

2.9832209241

2.178107041

1.4878700005

5.0224848105

3.8325926315

3.0391748314

3.8475406678

1.6563214983

2.9370028461

4.3159936641

2.9867993073

1.5359449827

1.1124247437

4.1155840652

3.2623292246

5.6927924172

3.950590547

5.8501580031

4.1947335657

2.7675495722

1.9654578812

5.26897324

4.33088244

4.8316732771

4.2362157184

2.4063768439

1.5944928363

5.2287594602

4.1167612263

3.6658155145

3.6507765633

6.0827129581

4.619975081

4.5289590197

4.6980974626

2.3252396345

4.0047621427

0.8269283351

4.8253863582

5.3514333058

5.0521341201

6.2980274866

4.7096607634

5.2055947053

5.2095132391

3.5443288974

5.3577180163

5.9047563659

5.659617488

5.7569767388

5.5299470261

6.6058800703

5.6142760699

4.9365526985

5.908084471

4.4006820759

5.8253764266

5.7531356617

5.26979773

4.8603610259

6.0324513203

6.1337750934

5.2937134055



		0.7884573604		0.7884573604

		1.5686159179		1.5686159179

		1.4586150227		1.4586150227

		1.5040773968		1.5040773968

		1.3350010667		1.3350010667

		0.993251773		0.993251773

		3.295836866		3.295836866

		3.295836866		3.295836866

		0.7884573604		0.7884573604

		0.7884573604		0.7884573604

		0.993251773		0.993251773

		0.7884573604		0.7884573604

		0.7884573604		0.7884573604

		0.993251773		0.993251773

		2.6390573296		2.6390573296

		0.6931471806		0.6931471806

		1.5040773968		1.5040773968

		0.7884573604		0.7884573604

		2.1162555148		2.1162555148

		2.8903717579		2.8903717579

		1.3609765531		1.3609765531

		1.8245492921		1.8245492921

		1.3350010667		1.3350010667

		1.0986122887		1.0986122887

		1.4109869737		1.4109869737

		2.8332133441		2.8332133441

		1.7047480922		1.7047480922

		0.7419373447		0.7419373447

		2.8903717579		2.8903717579

		1.7227665977		1.7227665977

		1.7917594692		1.7917594692

		0.8329091229		0.8329091229

		3.7135720667		3.7135720667

		3.7135720667		3.7135720667

		0.7419373447		0.7419373447

		3.6763006719		3.6763006719

		3.6788291183		3.6788291183

		3.6838669123		3.6838669123

		0.6931471806		0.6931471806

		3.6375861597		3.6375861597

		3.7135720667		3.7135720667

		3.7135720667		3.7135720667

		0.6931471806		0.6931471806

		3.5835189385		3.5835189385

		3.6635616461		3.6635616461

		0.8754687374		0.8754687374

		3.6888794541		3.6888794541

		3.6888794541		3.6888794541

		0.7884573604		0.7884573604

		3.7135720667		3.7135720667

		3.5835189385		3.5835189385

		0.955511445		0.955511445

		2.4849066498		2.4849066498

		2.5649493575		2.5649493575

		3.7135720667		3.7135720667

		3.6888794541		3.6888794541

		0.7884573604		0.7884573604

		3.6888794541		3.6888794541

		3.2188758249		3.2188758249

		2.3978952728		2.3978952728

		0.955511445		0.955511445

		2.4849066498		2.4849066498

		2.2192034841		2.2192034841

		0.7884573604		0.7884573604

		3.3322045102		3.3322045102

		3.6888794541		3.6888794541

		2.4849066498		2.4849066498

		2.302585093		2.302585093

		1.6292405397		1.6292405397

		2.4849066498		2.4849066498

		2.7725887222		2.7725887222

		3.36729583		3.36729583

		2.3978952728		2.3978952728

		2.4849066498		2.4849066498

		2.8903717579		2.8903717579

		2.0794415417		2.0794415417

		2.0794415417		2.0794415417

		2.3978952728		2.3978952728

		2.2407096893		2.2407096893

		3.5835189385		3.5835189385

		2.6390573296		2.6390573296

		3.6888794541		3.6888794541



Estimated PM-10 Road Dust Emission factor (g/VMT)

Predicted Estimated PM-10 Road Dust Emission factor (g/VMT)

Weight (tons)

Estimated PM-10 Road Dust Emission factor (g/VMT)

Weight (tons) Line Fit  Plot

-2.6388853701

-3.2009155484

-2.1108649224

-0.8225238336

-2.4901915396

-1.0267013627

-4.605170186

-0.9398949713

-4.605170186

-1.2799814837

0.3231312874

-1.4223590519

0.6673891727

0.5096299229

-0.5290883789

0.5096299229

0.6452248507

-1.7913341673

-1.3189511272

-1.7913341673

0.2355092543

-0.9509377233

-0.6228459708

-1.5077600908

-0.9003788994

-1.5077600908

-1.5741805513

-0.6504260502

3.9545237417

1.6385047933

2.0523734754

-1.2580208945

1.180357682

0.8027134829

0.0482575036

-0.7740602698

3.9920895453

1.9050151776

5.1105780547

2.1509063782

2.7150863661

0.9059771393

1.1951078923

1.7058691157

0.2634475209

0.9619596293

-1.4410376381

0.4073697226

1.1055745674

1.2197700185

4.3312366971

2.7608077742

0.6524466506

2.0798001656

-2.4732599612

-0.1472938343

5.5285006768

2.7904974592

1.5323454774

2.1898764694

2.7566031583

2.4014872046

1.4123112483

0.417785769

2.4882344399

2.212116697

-4.605170186

2.212116697

0.2434793864

0.2687582905

1.6189921252

2.3727869511

3.9596696589

2.3940218676

1.4202125793

2.3853459072

-1.1398109405

0.179734635

2.7965493597

2.5125563112

3.9596696589

2.4402602064

2.6541711103

2.4402602064

0.9516113466

0.2950364846

3.9691591968

2.7115679009

3.5245942598

2.5813584136

-2.3232995964

0.9552390644

2.1329823086

2.647237301

1.0217312443

2.647237301

-0.4827351942

0.7626831202

-0.3191039425

2.7180756704

2.7688316734

2.9832209241

2.178107041

1.4878700005

5.0224848105

3.8325926315

3.0391748314

3.8475406678

1.6563214983

2.9370028461

4.3159936641

2.9867993073

1.5359449827

1.1124247437

4.1155840652

3.2623292246

5.6927924172

3.950590547

5.8501580031

4.1947335657

2.7675495722

1.9654578812

5.26897324

4.33088244

4.8316732771

4.2362157184

2.4063768439

1.5944928363

5.2287594602

4.1167612263

3.6658155145

3.6507765633

6.0827129581

4.619975081

4.5289590197

4.6980974626

2.3252396345

4.0047621427

0.8269283351

4.8253863582

5.3514333058

5.0521341201

6.2980274866

4.7096607634

5.2055947053

5.2095132391

3.5443288974

5.3577180163

5.9047563659

5.659617488

5.7569767388

5.5299470261

6.6058800703

5.6142760699

4.9365526985

5.908084471

4.4006820759

5.8253764266

5.7531356617

5.26979773

4.8603610259

6.0324513203

6.1337750934

5.2937134055



		-4.3661532855		-4.3661532855

		-3.8167128256		-3.8167128256

		-3.8167128256		-3.8167128256

		-3.8167128256		-3.8167128256

		-3.8167128256		-3.8167128256

		-3.0576076773		-3.0576076773

		-2.9957322736		-2.9957322736

		-2.9957322736		-2.9957322736

		-2.8134107168		-2.8134107168

		-2.8134107168		-2.8134107168

		-2.5383074265		-2.5383074265

		-2.5010360317		-2.5010360317

		-2.5010360317		-2.5010360317

		-2.2072749132		-2.2072749132

		-2.1455813442		-2.1455813442

		-1.8971199849		-1.8971199849

		-1.8971199849		-1.8971199849

		-1.6928195214		-1.6928195214

		-1.6044503709		-1.6044503709

		-1.5232602162		-1.5232602162

		-1.4696759701		-1.4696759701

		-1.4696759701		-1.4696759701

		-1.347073648		-1.347073648

		-1.347073648		-1.347073648

		-1.237874356		-1.237874356

		-0.8746690572		-0.8746690572

		-0.8675005677		-0.8675005677

		-0.8439700703		-0.8439700703

		-0.8187104035		-0.8187104035

		-0.7765287895		-0.7765287895

		-0.6539264674		-0.6539264674

		-0.5276327421		-0.5276327421

		-0.4620354596		-0.4620354596

		-0.4620354596		-0.4620354596

		-0.3856624808		-0.3856624808

		-0.3566749439		-0.3566749439

		-0.328504067		-0.328504067

		-0.328504067		-0.328504067

		-0.3133418192		-0.3133418192

		-0.2744368457		-0.2744368457

		-0.2107210313		-0.2107210313

		-0.2107210313		-0.2107210313

		-0.1863295782		-0.1863295782

		-0.1508228897		-0.1508228897

		-0.1508228897		-0.1508228897

		-0.0736465402		-0.0736465402

		-0.0304592075		-0.0304592075

		-0.0304592075		-0.0304592075

		0		0

		0.0953101798		0.0953101798

		0.1484200051		0.1484200051

		0.2623642645		0.2623642645

		0.292669614		0.292669614

		0.292669614		0.292669614

		0.3364722366		0.3364722366

		0.3435897044		0.3435897044

		0.3852624008		0.3852624008

		0.6471032421		0.6471032421

		0.7080357931		0.7080357931

		0.7227059828		0.7227059828

		0.7884573604		0.7884573604

		0.8415671857		0.8415671857

		0.8754687374		0.8754687374

		0.9162907319		0.9162907319

		1.0224509277		1.0224509277

		1.075002423		1.075002423

		1.1600209168		1.1600209168

		1.3270750015		1.3270750015

		1.3862943611		1.3862943611

		1.3862943611		1.3862943611

		1.6311994042		1.6311994042

		1.7209792872		1.7209792872

		1.8405496334		1.8405496334

		1.9726911717		1.9726911717

		2.3418058061		2.3418058061

		2.4248027257		2.4248027257

		2.5176964726		2.5176964726

		2.6100697927		2.6100697927

		2.6100697927		2.6100697927

		2.6672282066		2.6672282066

		2.6946271808		2.6946271808

		2.8848007128		2.8848007128



Estimated PM-10 Road Dust Emission factor (g/VMT)

Predicted Estimated PM-10 Road Dust Emission factor (g/VMT)

Silt loading (g/m2)

Estimated PM-10 Road Dust Emission factor (g/VMT)

Silt loading (g/m2) Line Fit  Plot

-2.6388853701

-3.2009155484

-2.1108649224

-0.8225238336

-2.4901915396

-1.0267013627

-4.605170186

-0.9398949713

-4.605170186

-1.2799814837

0.3231312874

-1.4223590519

0.6673891727

0.5096299229

-0.5290883789

0.5096299229

0.6452248507

-1.7913341673

-1.3189511272

-1.7913341673

0.2355092543

-0.9509377233

-0.6228459708

-1.5077600908

-0.9003788994

-1.5077600908

-1.5741805513

-0.6504260502

3.9545237417

1.6385047933

2.0523734754

-1.2580208945

1.180357682

0.8027134829

0.0482575036

-0.7740602698

3.9920895453

1.9050151776

5.1105780547

2.1509063782

2.7150863661

0.9059771393

1.1951078923

1.7058691157

0.2634475209

0.9619596293

-1.4410376381

0.4073697226

1.1055745674

1.2197700185

4.3312366971

2.7608077742

0.6524466506

2.0798001656

-2.4732599612

-0.1472938343

5.5285006768

2.7904974592

1.5323454774

2.1898764694

2.7566031583

2.4014872046

1.4123112483

0.417785769

2.4882344399

2.212116697

-4.605170186

2.212116697

0.2434793864

0.2687582905

1.6189921252

2.3727869511

3.9596696589

2.3940218676

1.4202125793

2.3853459072

-1.1398109405

0.179734635

2.7965493597

2.5125563112

3.9596696589

2.4402602064

2.6541711103

2.4402602064

0.9516113466

0.2950364846

3.9691591968

2.7115679009

3.5245942598

2.5813584136

-2.3232995964

0.9552390644

2.1329823086

2.647237301

1.0217312443

2.647237301

-0.4827351942

0.7626831202

-0.3191039425

2.7180756704

2.7688316734

2.9832209241

2.178107041

1.4878700005

5.0224848105

3.8325926315

3.0391748314

3.8475406678

1.6563214983

2.9370028461

4.3159936641

2.9867993073

1.5359449827

1.1124247437

4.1155840652

3.2623292246

5.6927924172

3.950590547

5.8501580031

4.1947335657

2.7675495722

1.9654578812

5.26897324

4.33088244

4.8316732771

4.2362157184

2.4063768439

1.5944928363

5.2287594602

4.1167612263

3.6658155145

3.6507765633

6.0827129581

4.619975081

4.5289590197

4.6980974626

2.3252396345

4.0047621427

0.8269283351

4.8253863582

5.3514333058

5.0521341201

6.2980274866

4.7096607634

5.2055947053

5.2095132391

3.5443288974

5.3577180163

5.9047563659

5.659617488

5.7569767388

5.5299470261

6.6058800703

5.6142760699

4.9365526985

5.908084471

4.4006820759

5.8253764266

5.7531356617

5.26979773

4.8603610259

6.0324513203

6.1337750934

5.2937134055



		0.6097560976

		1.8292682927

		3.0487804878

		4.2682926829

		5.487804878

		6.7073170732

		7.9268292683

		9.1463414634

		10.3658536585

		11.5853658537

		12.8048780488

		14.0243902439

		15.243902439

		16.4634146341

		17.6829268293

		18.9024390244

		20.1219512195

		21.3414634146

		22.5609756098

		23.7804878049

		25

		26.2195121951

		27.4390243902

		28.6585365854

		29.8780487805

		31.0975609756

		32.3170731707

		33.5365853659

		34.756097561

		35.9756097561

		37.1951219512

		38.4146341463

		39.6341463415

		40.8536585366

		42.0731707317

		43.2926829268

		44.512195122

		45.7317073171

		46.9512195122

		48.1707317073

		49.3902439024

		50.6097560976

		51.8292682927

		53.0487804878

		54.2682926829

		55.487804878

		56.7073170732

		57.9268292683

		59.1463414634

		60.3658536585

		61.5853658537

		62.8048780488

		64.0243902439

		65.243902439

		66.4634146341

		67.6829268293

		68.9024390244

		70.1219512195

		71.3414634146

		72.5609756098

		73.7804878049

		75

		76.2195121951

		77.4390243902

		78.6585365854

		79.8780487805

		81.0975609756

		82.3170731707

		83.5365853659

		84.756097561

		85.9756097561

		87.1951219512

		88.4146341463

		89.6341463415

		90.8536585366

		92.0731707317

		93.2926829268

		94.512195122

		95.7317073171

		96.9512195122

		98.1707317073

		99.3902439024



Sample Percentile

Estimated PM-10 Road Dust Emission factor (g/VMT)

Normal Probability Plot

-4.605170186

-4.605170186

-4.605170186

-2.6388853701

-2.4901915396

-2.4732599612

-2.3232995964

-2.1108649224

-1.5741805513

-1.4410376381

-1.3189511272

-1.1398109405

-0.9003788994

-0.6228459708

-0.5290883789

-0.4827351942

-0.3191039425

0.0482575036

0.2355092543

0.2434793864

0.2634475209

0.3231312874

0.6452248507

0.6524466506

0.6673891727

0.8269283351

0.9516113466

1.0217312443

1.1055745674

1.180357682

1.1951078923

1.4123112483

1.4202125793

1.5323454774

1.5359449827

1.6189921252

1.6563214983

2.0523734754

2.1329823086

2.178107041

2.3252396345

2.4063768439

2.4882344399

2.6541711103

2.7150863661

2.7566031583

2.7675495722

2.7688316734

2.7965493597

3.0391748314

3.5245942598

3.5443288974

3.6658155145

3.9545237417

3.9596696589

3.9596696589

3.9691591968

3.9920895453

4.1155840652

4.3159936641

4.3312366971

4.4006820759

4.5289590197

4.8316732771

4.8603610259

4.9365526985

5.0224848105

5.1105780547

5.2055947053

5.2287594602

5.26897324

5.3514333058

5.5285006768

5.6927924172

5.7531356617

5.7569767388

5.8501580031

5.9047563659

6.0827129581

6.1337750934

6.2980274866

6.6058800703



RMYERS
File Attachment
Paved Road Data_11-26-10.xls


Re: Paved Road Equation development [
Benjamin Wells Ron Myers 11/30/2010 11:37 AM
Bob Schell, Phil Lorang

Benjamin Wells/RTP/USEPA/US

Ron Myers/RTP/USEPA/US@EPA

Bob Schell/RTP/USEPA/US@EPA, Phil Lorang/RTP/USEPA/US@EPA
This message has been replied to.

Ron,

See comments in bold below.

Benjamin Wells, Statistician

US EPA, OAQPS-AQAD-AQAG
Research Triangle Park, NC
919 - 541 - 7507
wells.benjamin@epa.gov

Ron Myers Ben: Here is a spreadsheet with the final paved ... 11/26/2010 04:07:27 PM
From: Ron Myers/RTP/USEPA/US
To: Benjamin Wells/RTP/USEPA/US@EPA
Cc: Bob Schel/RTP/USEPA/US@EPA, Phil Lorang/RTP/USEPA/US@EPA
Date: 11/26/2010 04:07 PM
Subject: Paved Road Equation development
Ben:

Here is a spreadsheet with the final paved roads data. This is in the tab
labeled &#8220;Test Data & Parametersé&#8221;. This two left columns in this
tab are the test run ID and the measured PM10 emissions both which you may not
need but provide linkage to what were in the test reports. The remainder
columns are the reported independent variables speed, weight and silt loading
with the associated Road Dust emissions (dependent variable). There are other
tabs with additional ancillary information that include calculations and Excel
output which I describe in my e-mail.

I have some concerns over which of the data to use in developing the final
equation. My goal is to provide an equation that provides a good predictive
estimate of emissions from public roads with silt loadings typical of most
paved roads in the US. Data that we use for the National Emissions Inventory
has default silt loadings of between 0.015 and 0.6 g/m2 for most of the year
and silt loadings between 0.015 and 2.5 for months with frozen precipitation.
While 1 am not positive, | believe the majority of the emissions inventory
(miles driven) is based upon roads with lower silt loadings. For most of the
nation the average vehicle weights are between 2 tons and a little more than 4
tons. A secondary goal is to provide a reasonably good predictive estimate
from public and private roads with higher silt loadings and also with higher
vehicle weights. These are values that are typical of the current estimates
used in permit applications. All of the silt loading data in the AP-42
section are quite dated and probably not reflective of current housekeeping
practices. 1 think it is reasonable to assume that the lack of very high silt
loading data in the test data and the large gap between 17 g/m2 and 53 g/m2
are indicative that the highest data are anomalous not to mention that all of



the tests with high silt loadings were conducted in 1982.

Using Excel, 1 have explored some of the potential selection of the data to
achieve these goals.

First, 1 have excluded test Z3 (weight of 8 tons, silt loading of 12.4 g/m"2
and PM10 emissions factor of 1819 g/VMT) since it looks like an outlier on a
3D graphic. Is there a means by which we can justify this exclusion with
statistical means? Might there be other data points which should be
considered for exclusion? |1 assume that identification of outliers may be
difficult as there seems to be a very significant variation in the data across
all weight and silt loading values.

Data exclusion is really more of an art than a science. Statistical methods
for data exclusion exist but in my experience they do not perform any better
than "common sense® approaches. My recommendation is that you decide on range
of values that constitute reasonable silt loadings should be, provide a
scientific rationale for your decision, then exclude all silt loading values
outside of that range. The 3D scatter plot of weight, silt loading, and PM10
emissions factors should be sufficient to demonstrate that the Z3 test is a
clear outlier and should be excluded.

Next, | have recognized that the speed term does not add much value to the
final equation. 1 based that conclusion on a general assessment of the
average percentage error of the equation could achieve about the same value
without the use of the speed term. Can you provide a more statistically valid
rationale for using or not using the speed term as an additional independent
variable?

Yes, the speed term should not be excluded because speed is highly correlated
with weight. Speed and weight are providing the same information to the model
and it is only necessary to use one of them.

I received two comments that suggested developing separate equations for
different classes of data. One class that was identified was the large number
of tests conducted at very low speeds (1 and 5 mph). Because of their
numbers, they may adversely bias the final equation. Another class that was
identified was high weight vehicles. Having multiple equations for different
classes was a problem until 1995 when all the data were combined for a single
equation. The problem was that people would select the equation that gave
them the answer they wanted and then they went to extremes to justify this
selection. It also set up disagreements which were difficult to resolve
without a long argument. 1 am not adverse to different classes as long a the
overlap between the classes produces about the same emissions. | have
attempted to divide the test data to separate data for different scenarios but
was unable to find equations that performed acceptably at or near the
overlapping conditions (average vehicle weight, silt loadings). Also, by
parsing out the &#8220;special test data&#8221; the correlation coefficient
degraded significantly for each of the different categories and it was
difficult to define a bright line to separate the categories. Again my
decision was based upon the correlation coefficient, the P-values for the
individual terms and the Standard Errors for the terms. Again, my decision to
keep only one equation is based upon engineering judgment based upon the goals
I stated at the beginning of the second paragraph. Is there a means in SAS to
make an assessment that would support (or reject my hypothesis) that the data
are all related and should continue to be assessed as a single group?

Again, choosing which data to use in a model is more of an art than a science.
My suggestion is to look at the residual plots, on the original scale. To get



the residuals, take exponents of the predicted values from the model and
subtract them from the original data. Then plot the residuals vs. speed and
weight. |IFf there is a clear trend in the residuals as a function of speed or
weight, then stratifying the model based on speed and weight classes could be
worth exploring. |If there are no trends, then the simpler model is always the
better option.

In my data selection, 1 excluded the use of all data above 20 g/m™2 silt
loading. In my judgment (looking at the individual and combined differences
from the actual data) the equation developed from this reduced data performed
as well on the ten data that were excluded as if 1 would have used them in the
analysis. The equation developed without the high silt data performed better
on the lower silt data. Another area is the large number of tests at low
speeds. 1 tried several regressions with only half of the low speed data and
averaging the parameters for the equation. That was very resource intensive
and 1 don&#8217;t think it generated a better equation for any of the data.
Is there some means in SAS where one could evaluate the ability for an
equation to perform better for some conditions and still incorporate a
reasonable performance for other conditions (i.e. decreased weighting for
higher silt loadings, vehicle speeds and/or greater weights)?

IT the preceding is not possible in SAS, is there a statistical basis for
using only the data with silt loadings below 20 g/m™2 and excluding the 10
data with the very highest silt loadings for the development of the equation.
But, incorporating these higher silt loading tests in the assessment of the
predictive accuracy of the equation?

For the silt loading exclusions, it looks like you are taking the "common
sense” approach I mentioned before. |If you can provide a scientific rationale
for excluding these points (for example, they do not represent typical silt
loading values found in the current vehicle fleet on the current road system),
then exclude them.

For the low speed data, 1 wouldn®"t try anything fancy because more complex
modeling techniques often require more explaining and additional
Justification.

When 1 used Excel to determine the equation and used only silt loading and
average vehicle weight, it produced an equation with a correlation of 0.56,
P-values of less than 0.03. See the tab &#8220;0Output - sL, W&#8221; for the
Excel equation terms, residuals and graphs. 1 looked at the residual graphs
for silt and they did not seem to curve any and averaged very close to zero.
The residual graph for weight did appear to curve some. | then included the
weight term squared as an addition to weight and silt. See the tab
&#8220;0utput - sL, W, WA2&#8221;. The correlation improved and the P-values
went up to less than 0.035. However, upon reviewing how | squared the term, 1
was squaring the natural log of the weight and not the weight. When 1 changed
the term, Excel was unable to generate an equation and 1 could not determine a
reason. Also, the form of the equation may be problematic from a calculation
standpoint. Your insights on the benefits of this addition are welcome.

The reason squaring weight then taking the log won"t work is because
log(weight”2) = 2*log(weight). So on the log scale, weight and weight squared
contain exactly the same information. You could use a log(weight)”2 term, but
in my opinion it isn"t necessary because it is a rather awkward term and it
would difficult to come up with a scientific rationale for including it.

Perhaps 1 am over thinking the issues. 1711 call you or come by your office



to discuss these issues and what I can expect from you to include in my
background report.

I just thought of a new idea that would improve the model performance:

In the data you sent, 1"m assuming that the letters (BH, M, etc.) in the run
ID variable refer to different groups of tests carried out on different roads,
with different vehicles, by different researchers, etc. and that the numbers
refer to the individual tests within each group. If this is the case then
there may be considerable variablility between test groups due to various
other factors such as the road, the vehicle, the researchers, etc. The amount
of "between group® variability may be considerably larger than the "within
group® variability, creating additional noise.

IT we assume that these factors are constant within each group (identified by
the start letters in the run ID column), then we can use the groups themselves
as a "factor®™ variable. By doing so, we can use the group term to first
eliminate the variability due to differences between groups, then look at how
much of the remaining variability is explained by silt loading, weight, etc.

Here is an example in SAS (using all 93 data points):

Dependent Variable: logpm

Sum of

Source DF Squares Mean Square F Vvalue Pr > F
Model 17 652.6490009 38.3911177 19.69 <.0001
Error 75 146.1986525 1.9493154
Corrected Total 92 798.8476535

R-Square Coeff Var Root MSE logpm Mean

0.816988 53.83523 1.396179 2.593430
Source DF Type | SS Mean Square F Vvalue Pr > F
testclass 15 622.6406235 41.5093749 21.29 <.0001
logsilt 1 29.9352431 29.9352431 15.36 0.0002
logweight 1 0.0731344 0.0731344 0.04 0.8469
Source DF Type 111 SS Mean Square F Vvalue Pr > F
testclass 15 152.7379936 10.1825329 5.22 <.0001
logsilt 1 30.0083760 30.0083760 15.39 0.0002
logweight 1 0.0731344 0.0731344 0.04 0.8469

Notice that the R-square is now 0.817, much higher than before. The

"testclass”™ variable represents the different groups.
still a good predictor of log(PM10 emission factor) but now log(weight) is not

useful.

log(silt loading) is

Another example (using only the 71 data points with recorded speeds):

Dependent Variable: logpm

Sum of

Source DF Squares Mean Square F Vvalue Pr > F
Model 16 488.6139226 30.5383702 14.59 <.0001
Error 54 113.0203847 2.0929701
Corrected Total 70 601.6343074

R-Square Coeff Var Root MSE logpm Mean

0.812144 79.99762 1.446710 1.808442
Source DF Type 1 SS Mean Square F Value Pr > F
testclass 13 437.6013497 33.6616423 16.08 <.0001
logsilt 1 35.4477555 35.4477555 16.94 0.0001
logweight 1 0.0038577 0.0038577 0.00 0.9659
logspeed 1 15.5609597 15.5609597 7.43 0.0086



Source DF Type 11l SS Mean Square F Vvalue Pr > F

testclass 13 78.95456614 6.07342816 2.90 0.0030
logsilt 1 22.49931842 22.49931842 10.75 0.0018
logweight 1 0.19437674 0.19437674 0.09 0.7617
logspeed 1 15.56095974 15.56095974 7.43 0.0086

Here, log(silt) and log(speed) are important predictors of log(PM10 emission
factor) but log(weight) is still not useful. The R-square is 0.812, about the
same as in the model above.

Ron Myers

U.S. Environmental Protection Agency

Office of Air Quality Planning and Standards
Sector Policy and Programs Division
Monitoring Policy Group, D243-05

RTP NC 27711

Tel. 919.541.5407

Fax 919.541.1039

E-mail myers.ron@epa.gov [attachment ""Paved Road Data 11-26-10.xIs"™ deleted
by Benjamin Wells/RTP/USEPA/US]



Re: Paved Road Equation development [
Ron Myers Benjamin Wells 11/30/2010 04:43 PM
Bob Schell, Phil Lorang

Ron Myers/RTP/USEPA/US
Benjamin Wells/RTP/USEPA/US
Bob Schell/lRTP/USEPA/US@EPA, Phil Lorang/RTP/USEPA/US@EPA

Ben:
Thanks for the thoughts on my questions and concerns.

As far as the winnowing of the data. | have somewhat decided that the ten data with silt loadings in
excess of 20 g/m2 were not representative of the sources that should be included in the final regression.
In Excel, | have come to the conclusion that including this data skews the equation for the lower silt
loadings and that excluding them does not adversly impact the ability of the equation to predict these high
silt loading data. Also, given the large number of data and their distribution, removing Z3 does not change
the equation much either. So, | guess the final data set will exclude Z3 and all data with silt loadings over
20 g/m2.

As far as the speed and weight terms being highly correlated, | think that is a figment of the data collection
and not any limitation of the way public roads and industrial roads behave within the physical influences.
On the other hand there is a physical and rational explanation for the correlation between vehicle speed
and silt loading. The issue in the past has not been whether to add weight or speed but between silt and
vehicle speed. In the correlation matrix | have generated, the Emissions Factor and silt loading have the
greatest correlation followed by weight and then speed. The comment that we received was that with the
addition of speed to the equation using silt and weight the P values increased to an unacceptable level.
As a result the MR statisticians stated that that indicated that speed did not add any predictive accuracy.

As far as the residuals assessment, | did that in several ways. | looked at the performance within different
criteria (absolute difference in EF by silt loading and by weight and by percentage difference from actual
by silt loading and by weight). My assessment was that the best estimator was to combine the data into a
single group, not use Z3 or any data with silt over 20.

Looking at the whole use of the squared terms and the speed term and multiplicative (silt times weight
etc) terms, | did not find a form that was better than using just silt and weight.

Yes, the different codes are different test programs at different types of locations. The same test method
was used at all locations by the same contractor. There are some letter combinations that are tests of
different types of sources. If you think it is good, | can provide a more detailed breakdown of the tests that
were condunced of similar types of sources.

Ron Myers

U.S. Environmental Protection Agency
Office of Air Quality Planning and Standards
Sector Policy and Programs Division
Monitoring Policy Group, D243-05

RTP NC 27711

Tel. 919.541.5407

Fax 919.541.1039

E-mail myers.ron@epa.gov

Benjamin Wells Ron, See comments in bold below. 11/30/2010 11:37:40 AM

From: Benjamin Wells/RTP/USEPA/US



To: Ron Myers/RTP/USEPA/US@EPA

Cc: Bob Schel/RTP/USEPA/US@EPA, Phil Lorang/RTP/USEPA/US@EPA
Date: 11/30/2010 11:37 AM
Subject: Re: Paved Road Equation development

Ron,

See comments in bold below.

Benjamin Wells, Statistician

US EPA, OAQPS-AQAD-AQAG
Research Triangle Park, NC
919 - 541 - 7507
wells.benjamin@epa.gov

Ron Myers Ben: Here is a spreadsheet with the final pavedr... 11/26/2010 04:07:27 PM
From: Ron Myers/RTP/USEPA/US
To: Benjamin Wells/RTP/USEPA/US@EPA
Cc: Bob Schel/RTP/USEPA/US@EPA, Phil Lorang/RTP/USEPA/US@EPA
Date: 11/26/2010 04:07 PM
Subject: Paved Road Equation development
Ben:

Here is a spreadsheet with the final paved roads data. This is iIn the tab
labeled &#8220;Test Data & Parameters&#8221;. This two left columns in this
tab are the test run ID and the measured PM10 emissions both which you may not
need but provide linkage to what were in the test reports. The remainder
columns are the reported independent variables speed, weight and silt loading
with the associated Road Dust emissions (dependent variable). There are other
tabs with additional ancillary information that include calculations and Excel
output which I describe in my e-mail.

I have some concerns over which of the data to use in developing the final
equation. My goal is to provide an equation that provides a good predictive
estimate of emissions from public roads with silt loadings typical of most
paved roads in the US. Data that we use for the National Emissions Inventory
has default silt loadings of between 0.015 and 0.6 g/m2 for most of the year
and silt loadings between 0.015 and 2.5 for months with frozen precipitation.
While 1 am not positive, | believe the majority of the emissions inventory
(miles driven) is based upon roads with lower silt loadings. For most of the
nation the average vehicle weights are between 2 tons and a little more than 4
tons. A secondary goal is to provide a reasonably good predictive estimate
from public and private roads with higher silt loadings and also with higher
vehicle weights. These are values that are typical of the current estimates
used in permit applications. All of the silt loading data in the AP-42
section are quite dated and probably not reflective of current housekeeping
practices. 1 think it is reasonable to assume that the lack of very high silt
loading data in the test data and the large gap between 17 g/m2 and 53 g/m2
are indicative that the highest data are anomalous not to mention that all of
the tests with high silt loadings were conducted in 1982.

Using Excel, 1 have explored some of the potential selection of the data to
achieve these goals.

First, 1 have excluded test Z3 (weight of 8 tons, silt loading of 12.4 g/m"2
and PM10 emissions factor of 1819 g/VMT) since it looks like an outlier on a



3D graphic. Is there a means by which we can justify this exclusion with
statistical means? Might there be other data points which should be
considered for exclusion? |1 assume that identification of outliers may be
difficult as there seems to be a very significant variation in the data across
all weight and silt loading values.

Data exclusion is really more of an art than a science. Statistical methods
for data exclusion exist but in my experience they do not perform any better
than "common sense” approaches. My recommendation is that you decide on range
of values that constitute reasonable silt loadings should be, provide a
scientific rationale for your decision, then exclude all silt loading values
outside of that range. The 3D scatter plot of weight, silt loading, and PM10
emissions factors should be sufficient to demonstrate that the Z3 test is a
clear outlier and should be excluded.

Next, | have recognized that the speed term does not add much value to the
final equation. 1 based that conclusion on a general assessment of the
average percentage error of the equation could achieve about the same value
without the use of the speed term. Can you provide a more statistically valid
rationale for using or not using the speed term as an additional independent
variable?

Yes, the speed term should not be excluded because speed is highly correlated
with weight. Speed and weight are providing the same information to the model
and it is only necessary to use one of them.

I received two comments that suggested developing separate equations for
different classes of data. One class that was identified was the large number
of tests conducted at very low speeds (1 and 5 mph). Because of their
numbers, they may adversely bias the final equation. Another class that was
identified was high weight vehicles. Having multiple equations for different
classes was a problem until 1995 when all the data were combined for a single
equation. The problem was that people would select the equation that gave
them the answer they wanted and then they went to extremes to justify this
selection. It also set up disagreements which were difficult to resolve
without a long argument. 1 am not adverse to different classes as long a the
overlap between the classes produces about the same emissions. | have
attempted to divide the test data to separate data for different scenarios but
was unable to find equations that performed acceptably at or near the
overlapping conditions (average vehicle weight, silt loadings). Also, by
parsing out the &#8220;special test data&#8221; the correlation coefficient
degraded significantly for each of the different categories and it was
difficult to define a bright line to separate the categories. Again my
decision was based upon the correlation coefficient, the P-values for the
individual terms and the Standard Errors for the terms. Again, my decision to
keep only one equation is based upon engineering judgment based upon the goals
I stated at the beginning of the second paragraph. Is there a means in SAS to
make an assessment that would support (or reject my hypothesis) that the data
are all related and should continue to be assessed as a single group?

Again, choosing which data to use in a model is more of an art than a science.
My suggestion is to look at the residual plots, on the original scale. To get
the residuals, take exponents of the predicted values from the model and
subtract them from the original data. Then plot the residuals vs. speed and
weight. |IFf there is a clear trend in the residuals as a function of speed or
weight, then stratifying the model based on speed and weight classes could be
worth exploring. |If there are no trends, then the simpler model is always the
better option.



In my data selection, 1 excluded the use of all data above 20 g/m™2 silt
loading. In my judgment (looking at the individual and combined differences
from the actual data) the equation developed from this reduced data performed
as well on the ten data that were excluded as if 1 would have used them in the
analysis. The equation developed without the high silt data performed better
on the lower silt data. Another area is the large number of tests at low
speeds. 1 tried several regressions with only half of the low speed data and
averaging the parameters for the equation. That was very resource intensive
and 1 don&#8217;t think it generated a better equation for any of the data.
Is there some means iIn SAS where one could evaluate the ability for an
equation to perform better for some conditions and still incorporate a
reasonable performance for other conditions (i.e. decreased weighting for
higher silt loadings, vehicle speeds and/or greater weights)?

IT the preceding is not possible in SAS, is there a statistical basis for
using only the data with silt loadings below 20 g/m™2 and excluding the 10
data with the very highest silt loadings for the development of the equation.
But, incorporating these higher silt loading tests in the assessment of the
predictive accuracy of the equation?

For the silt loading exclusions, it looks like you are taking the "common
sense” approach I mentioned before. |If you can provide a scientific rationale
for excluding these points (for example, they do not represent typical silt
loading values found in the current vehicle fleet on the current road system),
then exclude them.

For the low speed data, 1 wouldn®"t try anything fancy because more complex
modeling techniques often require more explaining and additional
Justification.

When 1 used Excel to determine the equation and used only silt loading and
average vehicle weight, it produced an equation with a correlation of 0.56,
P-values of less than 0.03. See the tab &#8220;0Output - sL, W&#8221; for the
Excel equation terms, residuals and graphs. 1 looked at the residual graphs
for silt and they did not seem to curve any and averaged very close to zero.
The residual graph for weight did appear to curve some. 1 then included the
weight term squared as an addition to weight and silt. See the tab
&#8220;0utput - sL, W, W"2&#8221;. The correlation improved and the P-values
went up to less than 0.035. However, upon reviewing how | squared the term, |1
was squaring the natural log of the weight and not the weight. When 1 changed
the term, Excel was unable to generate an equation and 1 could not determine a
reason. Also, the form of the equation may be problematic from a calculation
standpoint. Your insights on the benefits of this addition are welcome.

The reason squaring weight then taking the log won"t work is because
log(weight™2) = 2*log(weight). So on the log scale, weight and weight squared
contain exactly the same information. You could use a log(weight)”2 term, but
in my opinion it isn"t necessary because it is a rather awkward term and it
would difficult to come up with a scientific rationale for including it.

Perhaps 1 am over thinking the issues. [1"11 call you or come by your office
to discuss these issues and what 1 can expect from you to include in my
background report.

I just thought of a new idea that would improve the model performance:

In the data you sent, 1"m assuming that the letters (BH, M, etc.) in the run
ID variable refer to different groups of tests carried out on different roads,
with different vehicles, by different researchers, etc. and that the numbers



refer to the individual tests within each group. |If this is the case then
there may be considerable variablility between test groups due to various
other factors such as the road, the vehicle, the researchers, etc. The amount
of "between group® variability may be considerably larger than the "within
group® variability, creating additional noise.

IT we assume that these factors are constant within each group (identified by
the start letters in the run ID column), then we can use the groups themselves
as a "factor®™ variable. By doing so, we can use the group term to first
eliminate the variability due to differences between groups, then look at how
much of the remaining variability is explained by silt loading, weight, etc.

Here is an example in SAS (using all 93 data points):

Dependent Variable: logpm

Sum of

Source DF Squares Mean Square F Vvalue Pr > F
Model 17 652.6490009 38.3911177 19.69 <.0001
Error 75 146.1986525 1.9493154
Corrected Total 92 798.8476535

R-Square Coeff Var Root MSE logpm Mean

0.816988 53.83523 1.396179 2.593430
Source DF Type | SS Mean Square F Vvalue Pr > F
testclass 15 622 .6406235 41.5093749 21.29 <.0001
logsilt 1 29.9352431 29.9352431 15.36 0.0002
logweight 1 0.0731344 0.0731344 0.04 0.8469
Source DF Type 111 SS Mean Square F Vvalue Pr > F
testclass 15 152.7379936 10.1825329 5.22 <.0001
logsilt 1 30.0083760 30.0083760 15.39 0.0002
logweight 1 0.0731344 0.0731344 0.04 0.8469

Notice that the R-square is now 0.817, much higher than before. The
"testclass”™ variable represents the different groups. log(silt loading) is
still a good predictor of log(PM10 emission factor) but now log(weight) is not
useful.

Another example (using only the 71 data points with recorded speeds):

Dependent Variable: logpm

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 16 488.6139226 30.5383702 14.59 <.0001
Error 54 113.0203847 2.0929701
Corrected Total 70 601.6343074

R-Square Coeff Var Root MSE logpm Mean

0.812144 79.99762 1.446710 1.808442
Source DF Type 1 SS Mean Square F Value Pr > F
testclass 13 437.6013497 33.6616423 16.08 <.0001
logsilt 1 35.4477555 35.4477555 16.94 0.0001
logweight 1 0.0038577 0.0038577 0.00 0.9659
logspeed 1 15.5609597 15.5609597 7.43 0.0086
Source DF Type 111 SS Mean Square F Vvalue Pr > F
testclass 13 78.95456614 6.07342816 2.90 0.0030
logsilt 1 22.49931842 22.49931842 10.75 0.0018
logweight 1 0.19437674 0.19437674 0.09 0.7617
logspeed 1 15.56095974 15.56095974 7.43 0.0086

Here, log(silt) and log(speed) are important predictors of log(PM10 emission
factor) but log(weight) is still not useful. The R-square is 0.812, about the
same as in the model above.



Ron Myers

U.S. Environmental Protection Agency

Office of Air Quality Planning and Standards

Sector Policy and Programs Division

Monitoring Policy Group, D243-05

RTP NC 27711

Tel. 919.541.5407

Fax 919.541.1039

E-mail myers.ron@epa.gov [attachment "Paved Road Data 11-26-10.xl1s" deleted
by Benjamin Wells/RTP/USEPA/US]



Re: Paved Road Equation development [
Ron Myers Benjamin Wells 12/02/2010 02:07 AM
Bob Schell, Phil Lorang

Ron Myers/RTP/USEPA/US
Benjamin Wells/RTP/USEPA/US@EPA
Bob Schel/RTP/USEPA/US@EPA, Phil Lorang/RTP/USEPA/US@EPA

Ben:

I have extracted information from the test reports to segregate the paved road
test data into what I believe are homogeneous groups of tests that were
performed at different locations at different times and under somewhat
differnent conditions. While many of the groups that you established based
upon different letter identifiers were of one type of condition, some of the
letter groupings contain multiple conditions. For example tests preceded with
M are four types of conditions rather than one, tests preceded with F are five
different conditions, tests preceded with B are five conditions, and tests
preceded with BH are two types of conditions. Below is the grouping that 1
could identify. Some of my classifications may already be differentiated in
that the groups are different speeds at the same location (primarily the tests
at corn refiners). There are several groups of only one or two test series.
Would this be a problem in performing the randomized block analysis?

Here are the groupings that 1 have established.

Group 1 - Integrated Iron & Steel Plant with mix of light duty and medium duty
vehicles

AUC3

AUC4

AUC5

AUC6

AUC7

AUCS8

Group 2 - Integrated Iron & Steel Plant with primarily plant equipment
vehicles

AUE1

AUE2

AUE3

AUE4

Group 3 - Commercial Industrial Site in Missouri
M-1



Group
F27
F45
F32

Group
B50
B51
B52

10

11

12

13

14

15

16

Expressway in Missouri

Rural Town In Kansas

Asphalt Batch Plant with Medium Duty Vehicles

Concrete Batch Plant with Medium Duty Vehicles

Copper Smelting Plant with Medium Duty Vehicles

Sand and Gravel Plant with Heavy Duty Vehicles

Integrated lron & Steel Plant

Integrated

Integrated

Integrated

Integrated

Integrated

lIron

Iron

Iron

Iron

lIron

& Steel

& Steel

& Steel

& Steel

& Steel

Plant

Plant

Plant

Plant

Plant

- No Control

Vacuum Sweeping

No Control

Water Flushing Control

- No Control

Flushing & Broom Sweep



Group 17
B54
B55
B56

Integrated lron & Steel Plant Water Flushing Control

Group 18
B58

Integrated lron & Steel Plant - - No Control

Group 19
B53

Integrated lron & Steel Plant

Flushing & Broom Sweep

Group 20 - No Control
B59
B57

B60

Integrated lron & Steel Plant

Group 21 - Denver Colorado limited access interstate road during periods
following snowfall - sand application

BH1

BH2

BH3 - 0 data

Group 22 - Denver Colorado one lane road (two lanes with a wide median)
following snowfall - sand application

BH6

Group 23 - Raleigh, NC - Urban Roadway Principal Arterial
BJ6

BJ7

BJ9 - O data

BJ10 - O data
BJ11 - O data

Group 24 - Reno, NV - Urban Roadway Principal Arterial
BK7
BK8

Group 25 - Minnesota Corn Processor stop-and-go semi-trailer trucks
CE-1
CE-2
CE-3

Group 26 - Minnesota Corn Processor slowly moving (6 mph enforced speed limit)
semi-trailer trucks

CE-11

CE-12

CE-15

CE-16

CE-17

CE-19

Group 27 - Columbus, Nebraska Corn Processor stop-and-go semi-trailer trucks
CF-1/South

CF-2/South

CF-3/South

CF-5

Group 28 - Columbus, Nebraska Corn Processor slowly moving semi-trailer trucks
CF-1N



CF-2N
CF-3N
CF-4N

Group 29 - Blair, Nebraska Corn Processor slowly moving semi-trailer trucks
Cl-7
Cl1-8

Group 30 - Marshall, Minnesota Corn Processor stop-and-go semi-trailer trucks
CM-2

Group 31 - Marshall, Minnesota Corn Processor slowly moving semi-trailer
trucks

CM-1

CM-4

Ron Myers

U.S. Environmental Protection Agency

Office of Air Quality Planning and Standards
Sector Policy and Programs Division
Monitoring Policy Group, D243-05

RTP NC 27711

Tel. 919.541.5407

Fax 919.541.1039

E-mail myers.ron@epa.gov



Re: Paved Road Equation development [
Benjamin Wells Ron Myers 12/03/2010 01:29 PM

Benjamin Wells/RTP/USEPA/US
Ron Myers/RTP/USEPA/US@EPA

Ron,

After looking at your groupings carefully and playing around in SAS, | have decided on some final
recommendations for the paved roads model. The text files include the SAS output from each model |
tried.

1) Remove the 10 points with silt loading values greater than 20.

2) Keep the 'Z3' point. My reasoning for this is that on the log scale, the emissions for the three Z tests
are not much different. The smallest emission factor (Z1) was 319, which is 5.76 on the log scale, while
the largest emission factor (Z3) was 1819 which is 7.51 on the log scale. These differ by 1.75 on the log
scale. By contrast, emission factors of 0.01 and 0.1 convert to -4.61 and -2.30, a difference of 2.31 on the
log scale.

3) Splitting the data into the 31 groups you specified below was too many. There were 27 groups left after
the high silt points were removed, many with only one or two points representing them. Fitting a baseline
parameter for each of these groups used up 27 out of 83 (about 1/3) degrees of freedom, and the group
effects were so strong that the silt and weight effects ended up getting completely washed out. No good.

.

model_all_groups. ket

i

4) Next, | tried splitting the data by time and location. Since you included information on test locations
along with the groups, | identified 17 different groupings based on where and when the tests were
performed. It looks like the only location with two different times was the Integrated Iron & Steel plant. |
also removed the location in rural KS with only one data point. After the high silt points were removed,
there were 13 locations used in the model. This model performed just about as well as the groups model,
but it had the same problem: the silt and weight effects still ended up getting washed out. Still no good.

.

models_locations. bt

i

5) The next model | tried was the silt and weight only model, ignoring speed. This time, | left out the

intercept term (the k term in the draft AP-42 section 13.2.1 document). | This model performed quite well.

Both the speed and weight terms were highly significant, and the R-squared coefficient was about 0.72. It

appears that this very simple model is probably the best choice.| The equation for this moderis:

log(PM10 emissions factor) = 0.9118*log(silt loading) + 1.0213*log(weight) + (residual error)
or equivalently,
(PM10 emissions factor) = (silt loading)*0.9118 * (weight)*1.0213 * (residual error)

This model is also very sound from a scientific standpoint because it is saying that PM10 emissions
increase with both silt and weight.
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                Obs    runid           group      logpm      logsilt    logweight



                  1    AUC3                1     0.65245    -0.86750     1.70475

                  2    AUC4                1     2.75660    -0.65393     1.79176

                  3    AUC5                1     2.71509    -1.46968     1.36098

                  4    AUC6                1     1.19511    -1.46968     1.82455

                  5    AUC7                1    -1.44104    -1.34707     1.09861

                  6    AUC8                1     2.05237    -1.89712     0.69315

                  7    AUE1                2     0.82693     1.38629     2.48491

                  8    AUE2                2     2.32524     1.38629     1.62924

                  9    AUE3                2     2.76755     0.78846     0.95551

                 10    AUE4                2     2.17811     0.26236     0.95551

                 11    M-1                 3     1.53235    -0.77653     1.72277

                 12    M-2                 3     0.26345    -1.34707     1.33500

                 13    M-3                 3     1.18036    -1.89712     1.50408

                 14    M-9                 3     1.10557    -1.23787     1.41099

                 15    M-13                4    -1.57418    -2.20727     0.99325

                 16    M-14                4     0.23551    -2.53831     0.99325

                 17    M-15                4     0.32313    -3.05761     0.99325

                 18    M-17                4     0.95161    -0.18633     0.69315

                 19    M-18                4    -1.13981    -0.31334     0.69315

                 20    M-19                4    -2.32330    -0.07365     0.87547

                 21    M-4                 4    -2.47326    -0.84397     0.74194

                 22    M-5                 4    -0.48274     0.00000     0.78846

                 23    M-6                 4     0.24348    -0.38566     0.74194

                 24    M-7                 4     1.41231    -0.52763     0.83291

                 25    M-10                5    -4.60517    -3.81671     1.50408

                 26    M-11                5    -2.11086    -3.81671     1.56862

                 27    M-12                5    -4.60517    -3.81671     1.33500

                 28    M-16                5    -2.49019    -3.81671     1.45862

                 29    M-8                 6     2.40638     0.91629     0.78846

                 30    Z1                  8     5.75698     2.42480     2.07944

                 31    Z2                  8     6.60588     2.51770     2.07944

                 32    Z3                  8     7.50628     2.51770     2.07944

                 33    F34                11     5.22876     1.02245     3.33220

                 34    F35                11     5.69279     0.70804     3.21888

                 35    F36                12     3.99209    -1.60445     2.11626

                 36    F37                12     4.33124    -0.87467     2.83321

                 37    F38                12     5.11058    -1.52326     2.89037

                 38    F39                12     5.52850    -0.81871     2.89037

                 39    F61                13     6.13378     2.88480     3.68888

                 40    F62                13     5.75314     2.66723     3.58352

                 41    F74                14     6.29803     1.72098     3.36730

                 42    F27                15     4.86036     2.69463     2.63906

                 43    F32                15     3.95452    -2.14558     2.63906

                 44    F45                15     5.35143     1.63120     2.77259

                 45    B50                16     4.40068     2.61007     2.24071

                 46    B51                16     4.93655     2.61007     2.39790

                 47    B52                16     3.54433     1.97269     2.48491

                 48    B54                17     4.52896     1.32708     2.30259

                 49    B55                17     5.20559     1.84055     2.39790

                 50    B56                17     4.83167     0.87547     2.21920

                 51    B58                18     5.90476     2.34181     2.89037

                 52    B57                20     5.26897     0.84157     2.48491

                 53    B59                20     5.85016     0.72271     2.39790

                 54    B60                20     6.08271     1.16002     2.48491

                 55    BH1                21     0.04826    -1.69282     0.78846

                 56    BH2                21    -2.63889    -4.36615     0.78846

                 57    BH6                22     1.53594     0.38526     0.78846

                 58    BJ6                23    -1.31895    -2.81341     0.78846

                 59    BJ7                23     0.64522    -2.81341     0.78846

                 60    BK7                24    -0.62285    -2.50104     0.78846

                 61    BK8                24    -0.90038    -2.50104     0.78846

                 62    CE-1               25     2.76883     0.14842     3.58352

                 63    CE-2               25     3.96916    -0.15082     3.58352

                 64    CE-3               25     3.52459    -0.15082     3.66356

                 65    CE-11              26     5.02248     0.29267     2.48491

                 66    CE-12              26     3.03917     0.29267     2.56495

                 67    CE-15              26     4.11558     0.64710     3.68888

                 68    CE-16              26     4.31599     0.34359     3.68888

                 69    CE-17              26     3.66582     1.07500     3.68888

                 70    CE-19              26     2.79655    -0.27444     3.63759

                 71    CF-1/              27     2.13298    -0.03046     3.68888

                 72    CF-2/              27     3.95967    -0.21072     3.71357

                 73    CF-3/              27     2.48823    -0.46204     3.71357

                 74    CF-5               27     1.65632     0.33647     3.71357

                 75    CF-1N              28     1.02173    -0.03046     3.68888

                 76    CF-2N              28     2.65417    -0.21072     3.71357

                 77    CF-3N              28    -4.60517    -0.46204     3.71357

                 78    CF-4N              28    -0.31910     0.09531     3.71357

                 79    CI-7               29    -0.52909    -2.99573     3.29584

                 80    CI-8               29     0.66739    -2.99573     3.29584

                 81    CM-2               30     3.95967    -0.32850     3.67883

                 82    CM-1               31     1.42021    -0.32850     3.68387

                 83    CM-4               31     1.61899    -0.35667     3.67630
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                                       The CORR Procedure



                          3  Variables:    logpm     logsilt   logweight





                                        Simple Statistics



   Variable            N          Mean       Std Dev           Sum       Minimum       Maximum



   logpm              83       2.20035       2.84852     182.62917      -4.60517       7.50628

   logsilt            83      -0.30794       1.77511     -25.55865      -4.36615       2.88480

   logweight          83       2.23347       1.10412     185.37836       0.69315       3.71357





                            Pearson Correlation Coefficients, N = 83



                                        logpm       logsilt      logweight



                      logpm           1.00000       0.73515        0.47390



                      logsilt         0.73515       1.00000        0.39049



                      logweight       0.47390       0.39049        1.00000
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                                        The GLM Procedure



                                    Class Level Information



Class        Levels   Values



group            27   1 2 3 4 5 6 8 11 12 13 14 15 16 17 18 20 21 22 23 24 25 26 27 28 29 30 31





                             Number of Observations Read          83

                             Number of Observations Used          83
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                                        The GLM Procedure



Dependent Variable: logpm



                                               Sum of

       Source                      DF         Squares     Mean Square    F Value    Pr > F



       Model                       29      983.351627       33.908677      21.84    <.0001



       Error                       54       83.851175        1.552800



       Uncorrected Total           83     1067.202803





                       R-Square     Coeff Var      Root MSE    logpm Mean



                       0.873975      56.63249      1.246114      2.200351





       Source                      DF       Type I SS     Mean Square    F Value    Pr > F



       group                       27     981.6567542      36.3576576      23.41    <.0001

       logsilt                      1       1.5643581       1.5643581       1.01    0.3200

       logweight                    1       0.1305150       0.1305150       0.08    0.7730





       Source                      DF     Type III SS     Mean Square    F Value    Pr > F



       group                       27     215.2922484       7.9737870       5.14    <.0001

       logsilt                      1       1.6480607       1.6480607       1.06    0.3075

       logweight                    1       0.1305150       0.1305150       0.08    0.7730





                                                   Standard

              Parameter            Estimate           Error    t Value    Pr > |t|



              group     1       1.834224597      0.99842247       1.84      0.0717

              group     2       2.053621982      1.04277538       1.97      0.0540

              group     3       1.552665734      1.09823045       1.41      0.1632

              group     4      -0.123248168      0.66324379      -0.19      0.8533

              group     5      -2.368200295      1.37107671      -1.73      0.0898

              group     6       2.329096230      1.32774698       1.75      0.0851

              group     8       6.403621316      1.41107497       4.54      <.0001

              group     11      5.794154902      2.00609346       2.89      0.0056

              group     12      5.439449916      1.65860059       3.28      0.0018

              group     13      5.909606282      2.21708630       2.67      0.0101

              group     14      6.455743141      2.23835573       2.88      0.0056

              group     15      4.991257705      1.64243446       3.04      0.0037

              group     16      4.141631928      1.53610677       2.70      0.0093

              group     17      4.925875673      1.46599599       3.36      0.0014

              group     18      5.847772551      2.04599294       2.86      0.0060

              group     20      5.926199166      1.53132467       3.87      0.0003

              group     21     -0.494689268      1.20840120      -0.41      0.6839

              group     22      1.576814118      1.31988249       1.19      0.2374

              group     23      0.415686340      1.18182216       0.35      0.7264

              group     24     -0.078563939      1.14566994      -0.07      0.9456

              group     25      4.011844284      2.12598232       1.89      0.0645

              group     26      4.266391872      1.88541118       2.26      0.0277

              group     27      3.174925442      2.14779830       1.48      0.1452

              group     28      0.316944701      2.14937583       0.15      0.8833

              group     29      1.264825596      2.18984349       0.58      0.5659

              group     30      4.623396476      2.39608910       1.93      0.0589

              group     31      2.186664511      2.22924652       0.98      0.3310

              logsilt           0.222492364      0.21596641       1.03      0.3075

              logweight        -0.160550314      0.55378180      -0.29      0.7730
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                Obs    runid        location      logpm      logsilt    logweight



                  1    AUC3                1     0.65245    -0.86750     1.70475

                  2    AUC4                1     2.75660    -0.65393     1.79176

                  3    AUC5                1     2.71509    -1.46968     1.36098

                  4    AUC6                1     1.19511    -1.46968     1.82455

                  5    AUC7                1    -1.44104    -1.34707     1.09861

                  6    AUC8                1     2.05237    -1.89712     0.69315

                  7    AUE1                1     0.82693     1.38629     2.48491

                  8    AUE2                1     2.32524     1.38629     1.62924

                  9    AUE3                1     2.76755     0.78846     0.95551

                 10    AUE4                1     2.17811     0.26236     0.95551

                 11    B50                 2     4.40068     2.61007     2.24071

                 12    B51                 2     4.93655     2.61007     2.39790

                 13    B52                 2     3.54433     1.97269     2.48491

                 14    B54                 2     4.52896     1.32708     2.30259

                 15    B55                 2     5.20559     1.84055     2.39790

                 16    B56                 2     4.83167     0.87547     2.21920

                 17    B57                 2     5.26897     0.84157     2.48491

                 18    B58                 2     5.90476     2.34181     2.89037

                 19    B59                 2     5.85016     0.72271     2.39790

                 20    B60                 2     6.08271     1.16002     2.48491

                 21    F27                 2     4.86036     2.69463     2.63906

                 22    F32                 2     3.95452    -2.14558     2.63906

                 23    F34                 2     5.22876     1.02245     3.33220

                 24    F35                 2     5.69279     0.70804     3.21888

                 25    F36                 2     3.99209    -1.60445     2.11626

                 26    F37                 2     4.33124    -0.87467     2.83321

                 27    F38                 2     5.11058    -1.52326     2.89037

                 28    F39                 2     5.52850    -0.81871     2.89037

                 29    F45                 2     5.35143     1.63120     2.77259

                 30    F61                 2     6.13378     2.88480     3.68888

                 31    F62                 2     5.75314     2.66723     3.58352

                 32    F74                 2     6.29803     1.72098     3.36730

                 33    M-1                 3     1.53235    -0.77653     1.72277

                 34    M-2                 3     0.26345    -1.34707     1.33500

                 35    M-3                 3     1.18036    -1.89712     1.50408

                 36    M-9                 3     1.10557    -1.23787     1.41099

                 37    M-13                4    -1.57418    -2.20727     0.99325

                 38    M-14                4     0.23551    -2.53831     0.99325

                 39    M-15                4     0.32313    -3.05761     0.99325

                 40    M-17                4     0.95161    -0.18633     0.69315

                 41    M-18                4    -1.13981    -0.31334     0.69315

                 42    M-19                4    -2.32330    -0.07365     0.87547

                 43    M-4                 4    -2.47326    -0.84397     0.74194

                 44    M-5                 4    -0.48274     0.00000     0.78846

                 45    M-6                 4     0.24348    -0.38566     0.74194

                 46    M-7                 4     1.41231    -0.52763     0.83291

                 47    M-10                5    -4.60517    -3.81671     1.50408

                 48    M-11                5    -2.11086    -3.81671     1.56862

                 49    M-12                5    -4.60517    -3.81671     1.33500

                 50    M-16                5    -2.49019    -3.81671     1.45862

                 51    Z1                  8     5.75698     2.42480     2.07944

                 52    Z2                  8     6.60588     2.51770     2.07944

                 53    Z3                  8     7.50628     2.51770     2.07944

                 54    BH1                11     0.04826    -1.69282     0.78846

                 55    BH2                11    -2.63889    -4.36615     0.78846

                 56    BH6                11     1.53594     0.38526     0.78846

                 57    BJ6                12    -1.31895    -2.81341     0.78846

                 58    BJ7                12     0.64522    -2.81341     0.78846

                 59    BK7                13    -0.62285    -2.50104     0.78846

                 60    BK8                13    -0.90038    -2.50104     0.78846

                 61    CE-1               14     2.76883     0.14842     3.58352

                 62    CE-11              14     5.02248     0.29267     2.48491

                 63    CE-12              14     3.03917     0.29267     2.56495

                 64    CE-15              14     4.11558     0.64710     3.68888

                 65    CE-16              14     4.31599     0.34359     3.68888

                 66    CE-17              14     3.66582     1.07500     3.68888

                 67    CE-19              14     2.79655    -0.27444     3.63759

                 68    CE-2               14     3.96916    -0.15082     3.58352

                 69    CE-3               14     3.52459    -0.15082     3.66356

                 70    CF-1/              15     2.13298    -0.03046     3.68888

                 71    CF-1N              15     1.02173    -0.03046     3.68888

                 72    CF-2/              15     3.95967    -0.21072     3.71357

                 73    CF-2N              15     2.65417    -0.21072     3.71357

                 74    CF-3/              15     2.48823    -0.46204     3.71357

                 75    CF-3N              15    -4.60517    -0.46204     3.71357

                 76    CF-4N              15    -0.31910     0.09531     3.71357

                 77    CF-5               15     1.65632     0.33647     3.71357

                 78    CI-7               16    -0.52909    -2.99573     3.29584

                 79    CI-8               16     0.66739    -2.99573     3.29584

                 80    CM-1               17     1.42021    -0.32850     3.68387

                 81    CM-2               17     3.95967    -0.32850     3.67883

                 82    CM-4               17     1.61899    -0.35667     3.67630
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                                       The CORR Procedure



                          3  Variables:    logpm     logsilt   logweight





                                        Simple Statistics



   Variable            N          Mean       Std Dev           Sum       Minimum       Maximum



   logpm              82       2.19784       2.86596     180.22279      -4.60517       7.50628

   logsilt            82      -0.32287       1.78078     -26.47494      -4.36615       2.88480

   logweight          82       2.25110       1.09911     184.58990       0.69315       3.71357





                            Pearson Correlation Coefficients, N = 82



                                        logpm       logsilt      logweight



                      logpm           1.00000       0.73672        0.48018



                      logsilt         0.73672       1.00000        0.40714



                      logweight       0.48018       0.40714        1.00000
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                                        The GLM Procedure



                                     Class Level Information



                    Class         Levels    Values



                    location          13    1 2 3 4 5 8 11 12 13 14 15 16 17





                             Number of Observations Read          82

                             Number of Observations Used          82
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                                        The GLM Procedure



Dependent Variable: logpm



                                               Sum of

       Source                      DF         Squares     Mean Square    F Value    Pr > F



       Model                       15      946.768613       63.117908      36.89    <.0001



       Error                       67      114.643540        1.711098



       Uncorrected Total           82     1061.412153





                       R-Square     Coeff Var      Root MSE    logpm Mean



                       0.827684      59.51707      1.308089      2.197839





       Source                      DF       Type I SS     Mean Square    F Value    Pr > F



       location                    13     940.5196603      72.3476662      42.28    <.0001

       logsilt                      1       5.8276879       5.8276879       3.41    0.0694

       logweight                    1       0.4212649       0.4212649       0.25    0.6214





       Source                      DF     Type III SS     Mean Square    F Value    Pr > F



       location                    13     183.9111692      14.1470130       8.27    <.0001

       logsilt                      1       5.2761746       5.2761746       3.08    0.0837

       logweight                    1       0.4212649       0.4212649       0.25    0.6214





                                                   Standard

              Parameter            Estimate           Error    t Value    Pr > |t|



              location  1       1.384761027      0.76414688       1.81      0.0744

              location  2       4.279716924      1.21560330       3.52      0.0008

              location  3       1.021496947      0.95937943       1.06      0.2908

              location  4      -0.413433589      0.58198186      -0.71      0.4799

              location  5      -2.828885506      1.10551317      -2.56      0.0128

              location  8       5.559614598      1.19369610       4.66      <.0001

              location  11     -0.055742474      0.88614655      -0.06      0.9500

              location  12      0.186409578      1.08107688       0.17      0.8636

              location  13     -0.315386945      1.06380215      -0.30      0.7678

              location  14      2.894443257      1.54082796       1.88      0.0647

              location  15      0.351218063      1.68448166       0.21      0.8355

              location  16      0.094690991      1.80884505       0.05      0.9584

              location  17      1.619866328      1.78066070       0.91      0.3662

              logsilt           0.246650034      0.14046205       1.76      0.0837

              logweight         0.216441803      0.43621533       0.50      0.6214
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6) Finally, just for exploration | looked at stratifying the model based on speed. | threw out all of the
observations without speed observations, and grouped the remaining data into low speed (< 10 mph) and
high speed ( >= 10 mph). The results were interesting.

At low speeds, only the weight term was important. The only trouble is the low speed model only had 20
data points, which may cause scrutiny if this approach is used.

At high speeds, the silt and speed terms were almost equally important, with the silt term just edging out
the speed term. The trouble here was that there was correlation between the silt and speed terms, so that
they cannot both be used in the model at the same time. Additionally, the speed term was negative,
which may not be justifiable from a scientific standpoint.

The R-squared coefficients for both models were considerably lower than before, 0.55 for the low speed
model, and 0.57 for the high speed model.

The equations for this model are:

log(PM10 emissons factor) = 0.6674*log(weight) + error, IF speed < 10 mph

log(PM10 emissions factor) = 1.754 + 1.0584*log(silt loading) + error, IF speed >= 10 mph
or equivalently,

(PM10 emissions factor) = (weight)*0.6674 * error, IF speed < 10 mph

(PM10 emissions factor) = e*1.754 * (silt loading)*1.0584 * error, IF speed >= 10 mph

This model is more difficult to defend than the silt & weight only model. My recommendation is to stick
with the simpler approach.

I E

modeld_zilt_weight_by_speed. bt

i

| think this should be everything you need to finish the report. Let me know if you need any further
clarifications.

Benjamin Wells, Statistician

US EPA, OAQPS-AQAD-AQAG
Research Triangle Park, NC
919 - 541 - 7507
wells.benjamin@epa.gov

Ron Myers Ben: | have extracted information from the testr... 12/02/2010 02:07:18 AM
From: Ron Myers/RTP/USEPA/US
To: Benjamin Wells/RTP/USEPA/US@EPA
Cc: Bob Schel/RTP/USEPA/US@EPA, Phil Lorang/RTP/USEPA/US@EPA
Date: 12/02/2010 02:07 AM

Subject: Re: Paved Road Equation development
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                        Obs    runid      logpm      logsilt    logweight



                          1    AUC3      0.65245    -0.86750     1.70475

                          2    AUC4      2.75660    -0.65393     1.79176

                          3    AUC5      2.71509    -1.46968     1.36098

                          4    AUC6      1.19511    -1.46968     1.82455

                          5    AUC7     -1.44104    -1.34707     1.09861

                          6    AUC8      2.05237    -1.89712     0.69315

                          7    AUE1      0.82693     1.38629     2.48491

                          8    AUE2      2.32524     1.38629     1.62924

                          9    AUE3      2.76755     0.78846     0.95551

                         10    AUE4      2.17811     0.26236     0.95551

                         11    B50       4.40068     2.61007     2.24071

                         12    B51       4.93655     2.61007     2.39790

                         13    B52       3.54433     1.97269     2.48491

                         14    B54       4.52896     1.32708     2.30259

                         15    B55       5.20559     1.84055     2.39790

                         16    B56       4.83167     0.87547     2.21920

                         17    B57       5.26897     0.84157     2.48491

                         18    B58       5.90476     2.34181     2.89037

                         19    B59       5.85016     0.72271     2.39790

                         20    B60       6.08271     1.16002     2.48491

                         21    BH1       0.04826    -1.69282     0.78846

                         22    BH2      -2.63889    -4.36615     0.78846

                         23    BH6       1.53594     0.38526     0.78846

                         24    BJ6      -1.31895    -2.81341     0.78846

                         25    BJ7       0.64522    -2.81341     0.78846

                         26    BK7      -0.62285    -2.50104     0.78846

                         27    BK8      -0.90038    -2.50104     0.78846

                         28    CE-1      2.76883     0.14842     3.58352

                         29    CE-11     5.02248     0.29267     2.48491

                         30    CE-12     3.03917     0.29267     2.56495

                         31    CE-15     4.11558     0.64710     3.68888

                         32    CE-16     4.31599     0.34359     3.68888

                         33    CE-17     3.66582     1.07500     3.68888

                         34    CE-19     2.79655    -0.27444     3.63759

                         35    CE-2      3.96916    -0.15082     3.58352

                         36    CE-3      3.52459    -0.15082     3.66356

                         37    CF-1/     2.13298    -0.03046     3.68888

                         38    CF-1N     1.02173    -0.03046     3.68888

                         39    CF-2/     3.95967    -0.21072     3.71357

                         40    CF-2N     2.65417    -0.21072     3.71357

                         41    CF-3/     2.48823    -0.46204     3.71357

                         42    CF-3N    -4.60517    -0.46204     3.71357

                         43    CF-4N    -0.31910     0.09531     3.71357

                         44    CF-5      1.65632     0.33647     3.71357

                         45    CI-7     -0.52909    -2.99573     3.29584

                         46    CI-8      0.66739    -2.99573     3.29584

                         47    CM-1      1.42021    -0.32850     3.68387

                         48    CM-2      3.95967    -0.32850     3.67883

                         49    CM-4      1.61899    -0.35667     3.67630

                         50    F27       4.86036     2.69463     2.63906

                         51    F32       3.95452    -2.14558     2.63906

                         52    F34       5.22876     1.02245     3.33220

                         53    F35       5.69279     0.70804     3.21888

                         54    F36       3.99209    -1.60445     2.11626

                         55    F37       4.33124    -0.87467     2.83321

                         56    F38       5.11058    -1.52326     2.89037

                         57    F39       5.52850    -0.81871     2.89037

                         58    F45       5.35143     1.63120     2.77259

                         59    F61       6.13378     2.88480     3.68888

                         60    F62       5.75314     2.66723     3.58352

                         61    F74       6.29803     1.72098     3.36730

                         62    M-1       1.53235    -0.77653     1.72277

                         63    M-10     -4.60517    -3.81671     1.50408

                         64    M-11     -2.11086    -3.81671     1.56862

                         65    M-12     -4.60517    -3.81671     1.33500

                         66    M-13     -1.57418    -2.20727     0.99325

                         67    M-14      0.23551    -2.53831     0.99325

                         68    M-15      0.32313    -3.05761     0.99325

                         69    M-16     -2.49019    -3.81671     1.45862

                         70    M-17      0.95161    -0.18633     0.69315

                         71    M-18     -1.13981    -0.31334     0.69315

                         72    M-19     -2.32330    -0.07365     0.87547

                         73    M-2       0.26345    -1.34707     1.33500

                         74    M-3       1.18036    -1.89712     1.50408

                         75    M-4      -2.47326    -0.84397     0.74194

                         76    M-5      -0.48274     0.00000     0.78846

                         77    M-6       0.24348    -0.38566     0.74194

                         78    M-7       1.41231    -0.52763     0.83291

                         79    M-8       2.40638     0.91629     0.78846

                         80    M-9       1.10557    -1.23787     1.41099

                         81    Z1        5.75698     2.42480     2.07944

                         82    Z2        6.60588     2.51770     2.07944

                         83    Z3        7.50628     2.51770     2.07944
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                                       The CORR Procedure



                          3  Variables:    logpm     logsilt   logweight





                                        Simple Statistics



   Variable            N          Mean       Std Dev           Sum       Minimum       Maximum



   logpm              83       2.20035       2.84852     182.62917      -4.60517       7.50628

   logsilt            83      -0.30794       1.77511     -25.55865      -4.36615       2.88480

   logweight          83       2.23347       1.10412     185.37836       0.69315       3.71357





                            Pearson Correlation Coefficients, N = 83



                                        logpm       logsilt      logweight



                      logpm           1.00000       0.73515        0.47390



                      logsilt         0.73515       1.00000        0.39049



                      logweight       0.47390       0.39049        1.00000
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                                        The GLM Procedure



                             Number of Observations Read          83

                             Number of Observations Used          83

�
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                                        The GLM Procedure



Dependent Variable: logpm



                                               Sum of

       Source                      DF         Squares     Mean Square    F Value    Pr > F



       Model                        2      768.059379      384.029689     103.98    <.0001



       Error                       81      299.143424        3.693129



       Uncorrected Total           83     1067.202803





                       R-Square     Coeff Var      Root MSE    logpm Mean



                       0.719694      87.33839      1.921751      2.200351



NOTE: No intercept term is used: R-square is not corrected for the mean.





       Source                      DF       Type I SS     Mean Square    F Value    Pr > F



       logsilt                      1     232.0700418     232.0700418      62.84    <.0001

       logweight                    1     535.9893371     535.9893371     145.13    <.0001





       Source                      DF     Type III SS     Mean Square    F Value    Pr > F



       logsilt                      1     221.3264796     221.3264796      59.93    <.0001

       logweight                    1     535.9893371     535.9893371     145.13    <.0001





                                                  Standard

                Parameter         Estimate           Error    t Value    Pr > |t|



                logsilt        0.911843675      0.11778797       7.74      <.0001

                logweight      1.021283600      0.08477455      12.05      <.0001
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                  Obs    runid      logpm      logsilt    logweight    logspeed



                    1    CE-1      2.76883     0.14842     3.58352      0.00000

                    2    CE-11     5.02248     0.29267     2.48491      1.60944

                    3    CE-12     3.03917     0.29267     2.56495      1.60944

                    4    CE-15     4.11558     0.64710     3.68888      1.60944

                    5    CE-16     4.31599     0.34359     3.68888      1.60944

                    6    CE-17     3.66582     1.07500     3.68888      1.60944

                    7    CE-19     2.79655    -0.27444     3.63759      1.60944

                    8    CE-2      3.96916    -0.15082     3.58352      0.00000

                    9    CE-3      3.52459    -0.15082     3.66356      0.00000

                   10    CF-1/     2.13298    -0.03046     3.68888      0.00000

                   11    CF-1N     1.02173    -0.03046     3.68888      1.60944

                   12    CF-2/     3.95967    -0.21072     3.71357      0.00000

                   13    CF-2N     2.65417    -0.21072     3.71357      1.60944

                   14    CF-3/     2.48823    -0.46204     3.71357      0.00000

                   15    CF-3N    -4.60517    -0.46204     3.71357      1.60944

                   16    CF-4N    -0.31910     0.09531     3.71357      1.38629

                   17    CF-5      1.65632     0.33647     3.71357      0.00000

                   18    CM-1      1.42021    -0.32850     3.68387      1.60944

                   19    CM-2      3.95967    -0.32850     3.67883      0.00000

                   20    CM-4      1.61899    -0.35667     3.67630      1.60944
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                                       The CORR Procedure



                          3  Variables:    logpm     logsilt   logweight





                                        Simple Statistics



   Variable            N          Mean       Std Dev           Sum       Minimum       Maximum



   logpm              20       2.46029       2.11445      49.20590      -4.60517       5.02248

   logsilt            20       0.01175       0.39648       0.23504      -0.46204       1.07500

   logweight          20       3.56414       0.35770      71.28287       2.48491       3.71357





                            Pearson Correlation Coefficients, N = 20



                                        logpm       logsilt      logweight



                      logpm           1.00000       0.37993       -0.29163



                      logsilt         0.37993       1.00000       -0.24010



                      logweight      -0.29163      -0.24010        1.00000
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                                        The GLM Procedure



                             Number of Observations Read          20

                             Number of Observations Used          20
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                                        The GLM Procedure



Dependent Variable: logpm



                                               Sum of

       Source                      DF         Squares     Mean Square    F Value    Pr > F



       Model                        3     133.9882079      44.6627360      10.54    0.0004



       Error                       17      72.0202836       4.2364873



       Uncorrected Total           20     206.0084915





                       R-Square     Coeff Var      Root MSE    logpm Mean



                       0.650401      83.65960      2.058273      2.460295



NOTE: No intercept term is used: R-square is not corrected for the mean.





       Source                      DF       Type I SS     Mean Square    F Value    Pr > F



       logweight                    1     114.2511596     114.2511596      26.97    <.0001

       logsilt                      1      14.1450305      14.1450305       3.34    0.0853

       logspeed                     1       5.5920178       5.5920178       1.32    0.2665





       Source                      DF     Type III SS     Mean Square    F Value    Pr > F



       logweight                    1     75.04349090     75.04349090      17.71    0.0006

       logsilt                      1     18.11810013     18.11810013       4.28    0.0542

       logspeed                     1      5.59201777      5.59201777       1.32    0.2665





                                                  Standard

                Parameter         Estimate           Error    t Value    Pr > |t|



                logweight      0.841901459      0.20003579       4.21      0.0006

                logsilt        2.554997065      1.23548373       2.07      0.0542

                logspeed      -0.678542975      0.59060353      -1.15      0.2665
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                                        The GLM Procedure



                             Number of Observations Read          20

                             Number of Observations Used          20
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                                        The GLM Procedure



Dependent Variable: logpm



                                               Sum of

       Source                      DF         Squares     Mean Square    F Value    Pr > F



       Model                        1     114.2511596     114.2511596      23.66    0.0001



       Error                       19      91.7573319       4.8293333



       Uncorrected Total           20     206.0084915





                       R-Square     Coeff Var      Root MSE    logpm Mean



                       0.554594      89.32159      2.197574      2.460295



NOTE: No intercept term is used: R-square is not corrected for the mean.





       Source                      DF       Type I SS     Mean Square    F Value    Pr > F



       logweight                    1     114.2511596     114.2511596      23.66    0.0001





       Source                      DF     Type III SS     Mean Square    F Value    Pr > F



       logweight                    1     114.2511596     114.2511596      23.66    0.0001





                                                  Standard

                Parameter         Estimate           Error    t Value    Pr > |t|



                logweight     0.6674092755      0.13721624       4.86      0.0001
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                  Obs    runid      logpm      logsilt    logweight    logspeed



                    1    AUC3      0.65245    -0.86750     1.70475      3.29584

                    2    AUC4      2.75660    -0.65393     1.79176      3.21888

                    3    AUC5      2.71509    -1.46968     1.36098      3.36730

                    4    AUC6      1.19511    -1.46968     1.82455      3.29584

                    5    AUC7     -1.44104    -1.34707     1.09861      3.29584

                    6    AUC8      2.05237    -1.89712     0.69315      3.29584

                    7    AUE1      0.82693     1.38629     2.48491      2.70805

                    8    AUE2      2.32524     1.38629     1.62924      2.77259

                    9    AUE3      2.76755     0.78846     0.95551      2.70805

                   10    AUE4      2.17811     0.26236     0.95551      2.70805

                   11    BH1       0.04826    -1.69282     0.78846      4.00733

                   12    BH2      -2.63889    -4.36615     0.78846      4.00733

                   13    BH6       1.53594     0.38526     0.78846      3.68888

                   14    BJ6      -1.31895    -2.81341     0.78846      3.80666

                   15    BJ7       0.64522    -2.81341     0.78846      3.80666

                   16    BK7      -0.62285    -2.50104     0.78846      3.80666

                   17    BK8      -0.90038    -2.50104     0.78846      3.80666

                   18    CI-7     -0.52909    -2.99573     3.29584      2.70805

                   19    CI-8      0.66739    -2.99573     3.29584      2.70805

                   20    M-1       1.53235    -0.77653     1.72277      3.40120

                   21    M-10     -4.60517    -3.81671     1.50408      4.00733

                   22    M-11     -2.11086    -3.81671     1.56862      4.00733

                   23    M-12     -4.60517    -3.81671     1.33500      4.00733

                   24    M-13     -1.57418    -2.20727     0.99325      3.55535

                   25    M-14      0.23551    -2.53831     0.99325      3.55535

                   26    M-15      0.32313    -3.05761     0.99325      3.55535

                   27    M-16     -2.49019    -3.81671     1.45862      4.00733

                   28    M-17      0.95161    -0.18633     0.69315      3.40120

                   29    M-18     -1.13981    -0.31334     0.69315      3.40120

                   30    M-19     -2.32330    -0.07365     0.87547      3.40120

                   31    M-2       0.26345    -1.34707     1.33500      3.40120

                   32    M-3       1.18036    -1.89712     1.50408      3.40120

                   33    M-4      -2.47326    -0.84397     0.74194      3.55535

                   34    M-5      -0.48274     0.00000     0.78846      3.55535

                   35    M-6       0.24348    -0.38566     0.74194      3.40120

                   36    M-7       1.41231    -0.52763     0.83291      3.55535

                   37    M-8       2.40638     0.91629     0.78846      2.99573

                   38    M-9       1.10557    -1.23787     1.41099      3.40120

                   39    Z1        5.75698     2.42480     2.07944      2.30259

                   40    Z2        6.60588     2.51770     2.07944      2.70805

                   41    Z3        7.50628     2.51770     2.07944      2.70805
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                                       The CORR Procedure



                     4  Variables:    logpm     logsilt   logweight logspeed





                                        Simple Statistics



   Variable            N          Mean       Std Dev           Sum       Minimum       Maximum



   logpm              41       0.50326       2.55095      20.63367      -4.60517       7.50628

   logsilt            41      -1.18191       1.82824     -48.45837      -4.36615       2.51770

   logweight          41       1.31274       0.65945      53.82252       0.69315       3.29584

   logspeed           41       3.37312       0.45452     138.29797       2.30259       4.00733





                            Pearson Correlation Coefficients, N = 41



                                 logpm       logsilt      logweight      logspeed



               logpm           1.00000       0.75856        0.27690      -0.72665



               logsilt         0.75856       1.00000        0.08687      -0.72435



               logweight       0.27690       0.08687        1.00000      -0.55955



               logspeed       -0.72665      -0.72435       -0.55955       1.00000
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                                        The GLM Procedure



                             Number of Observations Read          41

                             Number of Observations Used          41
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                                        The GLM Procedure



Dependent Variable: logpm



                                               Sum of

       Source                      DF         Squares     Mean Square    F Value    Pr > F



       Model                        1     149.7772750     149.7772750      52.86    <.0001



       Error                       39     110.5157325       2.8337367



       Corrected Total             40     260.2930075





                       R-Square     Coeff Var      Root MSE    logpm Mean



                       0.575418      334.4931      1.683371      0.503260





       Source                      DF       Type I SS     Mean Square    F Value    Pr > F



       logsilt                      1     149.7772750     149.7772750      52.86    <.0001





       Source                      DF     Type III SS     Mean Square    F Value    Pr > F



       logsilt                      1     149.7772750     149.7772750      52.86    <.0001





                                                  Standard

                Parameter         Estimate           Error    t Value    Pr > |t|



                Intercept      1.754224568      0.31420240       5.58      <.0001

                logsilt        1.058424862      0.14558506       7.27      <.0001



RMYERS
File Attachment
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Ben:

I have extracted information from the test reports to segregate the paved road
test data into what I believe are homogeneous groups of tests that were
performed at different locations at different times and under somewhat
differnent conditions. While many of the groups that you established based
upon different letter identifiers were of one type of condition, some of the
letter groupings contain multiple conditions. For example tests preceded with
M are four types of conditions rather than one, tests preceded with F are five
different conditions, tests preceded with B are five conditions, and tests
preceded with BH are two types of conditions. Below is the grouping that I
could identify. Some of my classifications may already be differentiated in
that the groups are different speeds at the same location (primarily the tests
at corn refiners). There are several groups of only one or two test series.
Would this be a problem in performing the randomized block analysis?

Here are the groupings that 1 have established.

Group 1 - Integrated Iron & Steel Plant with mix of light duty and medium duty
vehicles

AUC3

AUC4

AUC5

AUC6

AUC7

AUC8

Group 2 - Integrated Iron & Steel Plant with primarily plant equipment
vehicles

AUE1

AUE2

AUE3

AUE4

Group 3 - Commercial Industrial Site in Missouri
M-1

|
OwN

Group 5 - Expressway in Missouri
M-10
M-11
M-12
M-16

Group 6 - Rural Town in Kansas
M-8



Group
F27
F45
F32

Group
B50
B51
B52

Group
B54
B55
B56

Group
B58

Group
B53

7 - Asphalt Batch Plant with Medium Duty Vehicles

8 - Concrete Batch Plant with Medium Duty Vehicles

9 - Copper Smelting Plant with Medium Duty Vehicles

10

11

12

13

14

15

16

17

18

19

Sand and Gravel Plant with Heavy Duty Vehicles

Integrated lron & Steel Plant

Integrated lron & Steel Plant

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

lron

lron

Iron

lron

lron

lron

lIron

Steel

Steel

Steel

Steel

Steel

Steel

Steel

Plant

Plant

Plant

Plant

Plant

Plant

Plant

- No Control

Vacuum Sweeping

No Control

Water Flushing Control

- No Control

Flushing & Broom Sweep

Water Flushing Control

- No Control

Flushing & Broom Sweep



Group 20 - Integrated Ilron & Steel Plant - - No Control
B59
B57
B60

Group 21 - Denver Colorado limited access interstate road during periods
following snowfall - sand application

BH1

BH2

BH3 - 0 data

Group 22 - Denver Colorado one lane road (two lanes with a wide median)
following snowfall - sand application

BH6

Group 23 - Raleigh, NC - Urban Roadway Principal Arterial
BJ6

BJ7

BJ9 - O data

BJ10 - O data
BJ11 - O data

Group 24 - Reno, NV - Urban Roadway Principal Arterial
BK7
BK8

Group 25 - Minnesota Corn Processor stop-and-go semi-trailer trucks
CE-1
CE-2
CE-3

Group 26 - Minnesota Corn Processor slowly moving (6 mph enforced speed limit)
semi-trailer trucks

CE-11

CE-12

CE-15

CE-16

CE-17

CE-19

Group 27 - Columbus, Nebraska Corn Processor stop-and-go semi-trailer trucks
CF-1/South

CF-2/South

CF-3/South

CF-5

Group 28
CF-1N
CF-2N
CF-3N
CF-4N

Columbus, Nebraska Corn Processor slowly moving semi-trailer trucks

Group 29
cl-7
Cl-8

Blair, Nebraska Corn Processor slowly moving semi-trailer trucks

Group 30
CM-2

Marshall, Minnesota Corn Processor stop-and-go semi-trailer trucks

Group 31 - Marshall, Minnesota Corn Processor slowly moving semi-trailer



trucks
CM-1
CM-4
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