
PB86227923 
1111111111111111111111111111111 

Report No. FHWA!RD-84!060 

April 1984 

DRAFT FINAL REPORT 

Prepared for: 

Vol. IV. SOURCES AND MIGRATION OF HIGHWAY 
RUNOFF POLLUTANTS - APPENDIX 

Kobriger, N. K. 

Federal Highway Administration 
Office of Research & Development 
Environmental Division 
Washington, DC 20590 

REPRODUCED BY: ~ 
U.S. Department of Co~merce . 

National Technical ~nf~r_matlon Service 
Springfield, Virginia 22161 

PB86-227923 





1. Report No. 2. Government Accession No. 

FHWA/RD-84/060 

4. Title and Subtitle 

VOLUME IV SOURCES AND MIGRATION OF HIGHWAY 
RUNOFF POLLUTANTS - APPENDIX 

Technical Report Documentation Pag! 

5. Report Date 

6. Performing Organi zotion Code 

r-:::---.,...--:-:-----------------------------! 8. P erformi n9 Organi zotion Report No. 
7. Authorl.) 

Kobriger, N. K. 
9. p .. rforming Orgoni zation Name ond Addr ... s 

Rexnord Inc. 
EnviroEnergy Technology Center 
5103 W. Beloit Road 
Milwaukee, Wisconsin 53214 

10. Work Unit No. (TRAIS) 

11. Contract or Grant No. 

DOT-FH-1l-9357 
13. T yp .. of R .. part and Period Cover .. d 

~~~--------------~~~------------------------------~ 12. Sponsoring Agency Name and Addr .. s. 

Federal Highway Administration 
Office of Research and Development 
U. S. Department of Transportation 
Washington, D.C. '20590 

14. Sponsoring Agency Code 

15. Supplementary Not ... 

FHWA Contract Hanager: Byron N. Lord, HNR-30 

16. Abstract 

The overall objectives of this research were to identify the sources of highway 
pollutants and to determine their deposition and accumulation with the highway 
system and subsequent removal from the highway system to the surrounding 
environment. This document is the appendix to the research report and contains 
the detailed monitoring data for rainfall quality, paved and unpaved runoff 
quality, highway surface loads and surface load removal through highway sweeping. 
Data for a total solids mass balance, including the deposition, accumulation 
and removal processes, are also presented. 

This document is the fourth volume of a report entitled "Sources and Migration 
of Highway Runoff Pollutants". The titles of the volumes of this report are: 

FHWA-RD Subtitle 

84/057 Volume I Sources and Migration of Highway 
Executive Summary 

84/058 Volume II Sources and Migration of Highway 
Methods 

84/059 Volume III Sources and Migration of Highway 
Research Report 

84/060 Volume IV Sources and Migration of Highway 
Appendix 

17. Key Words pollutant transport 
acid rain 

18. Distribution Statement 

highway runoff 
urban storm runoff 
water pollution 

pollutant monitoring 
pollutant depositior 

environment 
atmospheric.pollution 

19. Security Classd. (of this report) 

unclassified 

Form DOT F 1700.7 (8-72) 

20. Security Classi f. (of thi s page) 

unclassified 

.\ 
ReproductIon of completed poge authOrized 

Runoff Pollutants -

Runoff Pollutnats -

Runoff Pollutants -

Runoff Pollutants -

21. No. of Pages 22. P ri c .. 



METRIC CONVERSION FACTORS 

APPROXIMATE CONVERSIONS FROM METRIC MEASURES APPROXIMATE CONVERSIONS FROM METRIC MEASURES 

SYMBOL WHEN YOU KNON t.U1'IPLY BY TO FIND SYMBOL SYMBOL Wt£N YOU KNCfN MULTIPLY B\' '!2..!!!> SYMBOL 

LENGTH LENGTH 

I:l 
In inct. 2.5 centimeters em.. ... mm millimeters 0.04 inche. in 
ft feet 30 centimet.. cm .. em «*Itim...... 0.4 Inches In 
yd yorde 0.9 meters m iii m meters 3.3 feet ft 
Ifti mil.. 1.6 kllom ... s km m meters I I yards yd 

• iii km kilometers 0.6 miles mi 

AREA ~ AREA 

ina 5quare Inchea 6.5 lQuar. c.ntim...... cml !! cmi square centime.. 0.16 square inchea Inl 
ftz IICJIA feet 0.09 square meter. ml ,.. ml square met.. 1.2 $Qucn yorde ydl 

ydl square yards O.b $Que ... meters ml - kmz equare kilometer. 0.4 squar. miles mil 
mil squcn miles 2.6 square kilomel8rs kml ~ ha hect~IOpooml) 2.5 acre. 

::: acr.s 0.4 hectares ha on 
dO -

MASS (we9" --.:j ~ ~ MASS (wliQht) 
!! 

01 ounces 28 grams g ~ ~ g grams 0.035 cunces 01 .. H 
Ib pounds 0.45 kilogrcws kg - kg kilOQrams 2.2 pounds Ib 

Ihorttonst2000lb) 0.9 tomes t = t tomes (1OOO1Ig) 1.1 short tone 

VOLUME • 9 VOLUME 
GO 

tsp tlOlPOOlls 5 milliliters ml ml milliliters 8.03 fluid ounce. fl m 
tbsp tablespoons 15 milliliters ml ... I lit.... 2.1 pint. pt 
fl oz fluid ounces 30 milliliter. ml... ,.. I lit.. 1.06 quart. qt 

c cup. 0.24 liters I I it.r. 0.26 QOllon. gal 
pt pint. 0.47 I iters I .. m' cubic m.ter. 36 cubic feet ft' 
qt quarts 0.95 liter. m' cubic meters 1.3 cubic yards yd' 
gal vallon. 3.8 I iter. ; on 

ft' cubic ... t 0.03 cubic meters m' ~ E-...! TEMPERATlI£ (1IOCt) 
yd' cubiC yarde 0.76 cubic metera m' --::;I S- ... 

- °c Celeius 9/5 {then Fahr.nh.lt Of" 
TEMPERATURE (.aoct) d ~ temperature add 32) temperature 

. S2 ge.6 II 
OF FohlWlhelt ~/9 (after Celsius °c i - ., -40 0 140 10 ~ 120 ~ I~I·' 

n 1'1''''1','111 "'I""'" tempwafur. subtracting 32) temperature C . a .c -40 -1'0 ' Jo ',.10 60 r lib I ,oo.c 

~ 



TABLE OF CONTENTS 

Documentation Page ................................................... i 
Metric Conversion Factor ••..•• •••••••••.•••••••••••••• ii 
Contents ................. . 
List of Tables 

APPENDICES 

A Rainfall Quality Data for the Monitoring Site. 

B Paved Runoff .............................. . 

C Unpaved Runoff .............. . 

D Results of Sweeping/Flushing Studies~ •••••••••••••••.••• 

E Commercial Sweeping Data ............................... . 

F Daily Values for TS250 Mass Balance Components ••••••••.• 

iii 

iii 
iv 

I 

8 

81 

94 

103 

106 



Table No. 

A-l 
A-2 

A-3 
A-4 

B-1 
B-2 
B-3 
B-4 

C-l 
C-2 
C-3 

D-l 

D-2 

D-3 

D-4 

E-l 

F-l 

F-2 

F-3 

LIST OF TABLES 

Title 

Precipitation quality (mg/l) at the Milwaukee 1-94 site 
Precipitation quality (mg/l) at the Sacramento Hwy 50 
site ................................................. . 
Precipitation quality (mg/l) at the Harrisburg 1-81 site 
Precipitation quality (mg/l) at the Efland 1-85 site 

Paved runoff flow and quality data - Milwaukee 1-94 
Paved runoff flow and quality data - Sacramento Hwy 50 
Paved runoff flow and quality data - Harrisburg 1-81 
Paved runoff flow and quality data - Efland 1-85 site 

Unpaved runoff flow and quality data - Milwaukee 1-94 
Unpaved runoff flow and quality data - Sacramento Hwy 50 
Unpaved runoff flow and quality data - Harrisburg 1-81 

Surface constituent loadings at the Milwaukee 1-94 site -
lb/highway mile ...•...•...................•......••..• 
Surface constituent loadings at the Sacramento Hwy 50 
site - lb/highway mile ............•••.••.••..•••.•••.. 
Surface constituent loadings at the Harrisburg 1-81 site 
Ib/highway mile ..............••...•.........•..•..•... 
Surface constituent loadings at the Efland 1-85 site -
lb/highway mile .............................•••.....•. 

Surface load removal by commercial sweeping at the 
Milwaukee 1-94 and Sacramento Hwy 50 - sites - lb/highway 
mile ................................................. . 

TS250 mass balance data for the Milwaukee 1-94 site -
April 17 through October 31, 1979 .••........•........• 
TS250 mass balance data for the Milwaukee 1-94 site -
November 1, 1979 through May 31, 1980 ........•....•... 
TS 250 mass balance data for the Efland 1-85 site -
June 30, 1981 through April 22, 1982 ••........••.•..•.. 

iv 

2 

4 
5 
6 

9 
44 
56 
68 

82 
8S 
90 

95 

97 

99 

101 

104 

107 

112 

117 



FOREWARD 

This report is composed of four volumes: Volume I is an Executive 
Summary; Volume II presents the details of the Monitoring Site Selection 
and Field Monitoring Procedures; Volume III contains the Results of the 
Literature Search, Analysis of the Accumulated Data, and Conclusions and 
Recommendations Formulated from the Data Analysis; Volume IV is an 
Appendix and contains the detailed data collected at a Result of the 
Field Monitoring Program. The report will be of interest to planners, 
designers and researchers involved in evaluation of highway stormwater 
runoff contributions to nonpoint sources of water pollution. 

Research in Water Quality Changes due to Highway Operations is included 
in the Federally Coordinated Program of Highway Research and Development 
as Task 3 of Project 3E, "Reduction of Environmental Hazards to Water 
Resources Due to the Highway System". Dr. Byron N. Lord is the Project 
and Task Manager. 

Sufficient copies of the report are being distributed to provide a 
minimum of one copy to each FHWA Regional office, Dlvision office and 
State highway agency. Direct distribution is being made to the Division 
offices. 

NOTICE 

This document is disseminated under the sponsorship of the Department of 
Transportation in the interest of information exchange. The United 
States Government assumes no liability for its contents or use 
thereof. The contents of this report reflect the views of the 
contractor, who is responsible for the accuracy of the data presented 
herein. The contents do not necessarily reflect the official views or 
policy of the Department of Transportation. This report does not 
constitute a standard, specification, or regulation. 

The United States Government does not endorse products or 
manufacturers. Trade or manufacturers' names appear herein only because 
they are considered essential to the object of this document. 

v 





APPENDIX A 

RAINFALL QUALITY DATA FOR THE MONITORING SITES 

Background precipitation quality samples (snowfall and rainfall) were 
obtained at all four sites to establish the background level of atmospheric 
pollutants reaching the highway system through precipitation wash-out. 
Precipitation quality (snowfall and rainfall) was also measured on site 
with a Belfort weighing type precipitation gauge. Routine analyses performed 
on precipitation samples included pH, solids, selected metals, sulfate and 
chloride, while sodium, arsenic, mercury, polychlorinated biphenyls, total 
organic carbon, chemical oxygen demand, rubber and oil and grease analyses 
were performed on selected samples. These quality data for individual events 
at the four monitoring sites are presented in Tables A-I to A-4. 
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Table A-I. Precipitation quality 

10/22 11/12-13 
Parameter 1978 1978 

pH 3.8 3.8 
TS 16 46 
TSS 3 4 
VSS 2 NA 

TVS 7 28 
Pb ND 0.05 
Zn 0.26 3.9 
Fe ND ND 

Cr ND 0.01 
Cu 0.04 0.04 
Cd ND ND 
Ni ND ND 

TP04 0.05 ND 
TKN 1.3 2.0 
N02/N03 0.41 0.75 
Sulfate ND ND 

As -3 NA ND 
Hgx10 NA ND 
Na NA 1. 25 
C1 NA 10 
PCBx103 NA ND 

TOC NA 8 
COD NA 12 
Rubber NA NA 
O&G NA NA 

Precipi-
tation, in 0.23 0.5 

a Snowfall sample. 
NA - No analysis performed. 
ND = Not detectable. 

1/12-13 
1979 

6.8 
85 
23 
9 

27 
0.10 
0.08 
0.37 

ND 
0.05 
ND 
ND 

0.14 
1.9 
0.44 
1.0 

NA 
NA 
NA 
10 
NA 

NA 
NA 
NA 
NA 

1.18a 

(mg/1) at the Milwaukee 

4/24-25 6/7 7/24 
1979 1979 1979 

3.5 3.8 4.0 
17 75 54 
12 18 5 
3 6 3 

8 20 12 
ND ND ND 
ND 0.08 0.07 
ND 0.03 0.07 

ND ND ND 
ND 0.03 0.03 
ND ND ND 
ND ND ND 

0.06 0.03 ND 
3.2 1.1 1.0 
0.62 0.33 0.25 
NA 5 ND 

NA NA NA 
ND NA NA 
NA NA NA 
2.0 ND ND 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

0.64 0.39 0.42 

Metric units: To convert in to em multiply by 2.54. 

2 

1-94 site. 

8/22 10/1 
1979 1979 

4.1 4.8 
33 31 
4 17 
2 12 

23 18 
ND ND 
0.13 0.24 
0.60 0.23 

ND ND 
0.13 0.71 
ND ND 
ND ND 

ND 0.08 
1.2 2.1 
0.29 0.93 
ND ND 

ND NA 
NA NA 
NA NA 
2.0 1.4 
NA 0.05 

NA 26 
NA 45 
NA NA 
NA NA 

0.46 0.21 



Table A-I. Precipitation quality (mg/1) 

Para- 11/6 1/11 
meter 1979 1980 

pH 3.5 3.4 
TS 82 210 
TSS 14 55 
VSS 4 12 

TVS 57 70 
Pb ND 0.3 
Zn 0.27 0.55 
Fe 0.87 1.0 

Cr 0.01 0.02 
Cu 0.16 0.16 
Cd ND ND 
Ni ND 0.1 

TP04 ND 0.07 
TKN 2.2 2.5 
N02/N03 1.7 1.63 
Sulfate 12 6 

As -3 NA NA 
Hgx10 NA NA 
Na NA NA 
C1 ND 27 
PCBx10-3 NA NA 

TOC ND 12 
COD 28 45 
Rubber NA NA 
O&G NA NA 

Precipi- 0.20 0.10 
tation, in 

a Snowfall sample. 
NA = No analysis performed. 
ND - Not detectable. 

(continued). 

1/15-16 1/16 
1980 1980 

3.5 3.7 
50 23 
5 6 
2 3 

39 15 
ND ND 
0.39 0.09 
0.40 0.16 

ND ND 
0.14 0.02 
ND ND 
ND ND 

ND ND 
1.7 1.4 
1. 96 0.53 
10 3 

NA NA 
NA NA 
NA NA 
25 7 
NA NA 

10 ND 
15 11 
NA NA 
NA NA 

0.16 0.31 

at the Milwaukee I-94 site 

2/5-6 3/4 4/3 
1980 1980 1980 

3.8 4.8 3.2 
20 42 55 
6 24 31 
2 6 6 

13 17 13 
ND ND ND 
0.08 0.16 0.23 
0.17 0.31 0.41 

0.04 ND ND 
0.03 0.03 0.02 
0.02 ND ND 
0.2 ND ND 

0.04 0.14 0.05 
2.0 :300 2.0 
0.96 0.92 1.64 
ND 4 4 

NA NA NA 
NA NA NA 
NA NA NA 
9 10 9.5 
NA 0.10 NA 

NA NA 6 
NA NA 23 
NA NA 0.275 
NA NA ND 

0.25a 0.12 0.24 

Metric units: To convert in to cm multiply by 2.54. 

3 

5/13 
1980 

2.7 
39 
12 
6 

26 
ND 
0.18 
ND 

ND 
0.03 
ND 
ND 

ND 
2.0 
0.82 
3 

NA 
NA 
NA 
10 
NA 

NA 
NA 
NA 
NA 

0.11 



Table A-2. Precipitation 

Para- 12/19 
meter 1979 

pH 4.9 
TS 84 
TSS 8 
VSS ND 

TVS NA 
Pb ND 
Zn 0.03 
Fe ND 

Cr ND 
Cu ND 
Cd ND 
Ni ND 

TP04 ND 
TKN 1.3 
N02/N03 0.14 
Sulfate ND 

As -3 NA 
Hgx10 NA 
Na 14 
C1 

x 10-3 25 
PCB NA 

TOC 11 
COD 8.0 
Rubber NA 

Precipi- 0.50 
tation, in 

NA = No analysis performed. 
ND - Not detectable. 

quality (mg/1) at the Sacramento Hwy 

1/9 2/14-15 12/3-4 
1980 1980 1980 

4.9 5.0 6.3 
64 30 20 
3 2 18 
2 ND 12 

20 10 16 
0.1 ND ND 
0.06 0.20 0.11 
0.1 0.30 0.2 

ND 0.02 ND 
0.05 0.06 ND 
ND 0.04 0.03 
0.1 0.1 ND 

0.06 NA ND 
1.1 NA 1.1 
0.52 NA 0.17 
1 ND ND 

NA ND NA 
ND NA ND 
NA NA 2.0 
2.0 6.0 3.0 
NA NA 0.31 

ND NA 11 
12 NA 32 
NA NA ND 

1.01 1.47 1.16 

Metric units: To convert in to em multiply by 2.54. 

4 

50 site. 

1/22-23 
1981 

5.1 
69 
4 
1 

6 
0.05 
0.160 
0.18 

0.018 
0.035 
0.008 
0.05 

ND 
ND 
0.07 
ND 

ND 
ND 
0.3 
ND 
NA 

10 
10 
NA 

1.10 



",. 

Table A-3. Precipitation quality (mg/1) at the Harrisburg 1-81 site. 

9/2 9/18 10/25 10/25 11/24 11/24 2/20 4/23 4/24 6/10 
Parameter 1980 1980 1980 1980 1980 1980 1981 1981 1981 1981 
pH 4.3 3.9 4.1 5.6 3.6 3.2 4.8 4.2 4.3 4.7 
TS 66 19 68 56 20 20 37 23 50 4 
TSS 5 7 7 7 2 2 2 4 30 2 
VSS 3 3 2 3 1 1 1 2 NA NA 

TVS 28 11 35 48 12 12 5 12 NA NA 
Pb ND 0.2 0.2 0.2 0.1 ND' ND 0.01 ND 0.03 
Zn 0.29 . 0.23 0.08 0.11 0.09 0.06 0.048 0.064 0.07 0.072 
Fe 0.30 0.82 0.30 0.40 0.30 0.20 0.19 0.15 0.8 0.155 

Cr 0.11 ND ND ND ND ND ND 0.007 NA NA 
Cu 0.16 0.07 0.04 0.03 0.05 0.02 0.020 0.049 NA NA 
Cd 0.04 0.02 ND ND ND ND 0.003 ND NA NA 
Ni 0.2 ND ND ND ND ND ND 0.01 NA NA 

l/l 

TP04 0.04 0.02 ND ND ND ND ND ND NA NA 
TKN 0.70 0.58 0.50 ND 1.00 1.10 1.1 ND NA NA 
N02/N03 0.27 1.03 0.09 0.03 0.24 0.03 0.16 0.98 NA NA 
Sulfate ND 13 1 ND 2 1 ND ND NA NA 

As -3 NA ND NA NA NA NA NA NA NA NA 
Hgx10 NA ND NA NA NA NA NA NA NA NA 
Na NA NA 1.4 1.0 ND ND 0.2 NA NA NA 
C1 2.5 5 1 1 2 3 1 ND NA ND 
PCBxl0-3 NA NA NA NA 0.26 0.14 NA NA NA NA 

TOC NA 19 10 5.0 5.0 ND NA NA NA NA 
COD NA 6.0 ND ND 12 ND NA NA NA NA 
Rubber NA NA NA NA NA NA NA NA NA NA 
O&G NA NA ND ND 1 2 NA NA NA NA 

Precipi- 0.25 0.23 1.01 0.56 /0.80 1.18 1.02 0.42 1.10 0.52 
tation. in 

NA = No analysis performed. 
ND = Not detectable. Metric units: To convert in to em multiply by 2.54. 



Table A-4. Precipitation quality (mg/1) at the Efland 1-85 site. 

Para- 8/11-12 8/19 9/5 9/7 9/15-16 10/24-25 10/27 
meter 1981 1981 1981 1981 1981 1981 1981 

pH 3.4 4.6 4.2 4.7 3.7 4.6 5.4 
TS 26 23 4 2 6 4 2 
SS 3 1 1 ND ND 1 1 
VSS 2 ND ND ND ND NA NA 

TVS 14 10 2 ND 4 NA NA 
Pb ND ND 0.02 0.02 ND ND ND 
Zn 0.03 0.05 0.04 ND 0.02 0.02 0.03 
Fe 0.06 1.50 0.07 0.14 0.53 0.07 0.06 

Cr 0.01 ND NA ND NA 0.002 0.002 
Cu 0.02 0.06 0.03 0.03 0.03 0.01 0.03 
Cd 0.002 ND 0.001 0.004 ND ND ND 
Ni ND ND 0.01 0.01 ND ND ND 

TP04 ND ND ND ND 0.03 NA NA 
TKN 1. 90 0.51 0.84 0.045 ND NA NA 
N02/N03 0.81 0.03 0.23 0.07 0.19 NA NA 
Sulfate 5 ND ND ND ND NA NA 

As -3 ND NA NA NA _ NA NA NA 
Hgx10 ND NA NA NA ~ 

NA NA NA 
Na 0.10 0.61 0.25 0.53 ND NA NA 
C1 ND 6 4 3 6 NA NA 
PCBx10-3 NA NA NA NA NA NA NA 

TOC 5 NA NA NA NA NA NA 
COD 17 NA NA NA NA NA NA 
Rubber NA NA NA NA NA NA NA 
O&G ND NA NA NA NA NA NA 

Precipi- 2.04 1. 85 1.43 3.70 0.72 0.78 2.29 
tation, in 

NA = No analysis performed. ND - Not detectable. 

Metric units: To convert in to em multiply by 2.54. 

6 
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Table A-4. Precipitation quality (mg/1) at the 
Efland 1-85 site (continued). 

Para- 11/24 12/1 12/14 1/3 2/2 3/20-21 4/8-9 
meter 1981 1981 1981 1982 1982 1982 1982 

pH 4.2 3.6 4.2 4.8 4.8 3.8 3.8 
TS 12 NA 5 33 20 12 31 
SS 4 NA ND 9 1 2 5 
VSS NA NA NA 5 NA NA NA 

TVS NA NA NA 24 NA NA NA 
Pb ND NA ND ND ND 0.01 ND 
Zn 0.03 NA 0.02 0.04 0.02 0.04 0.05 
Fe 0.14 NA 0.08 0.27 0.05 0.05 0.13 

Cr ND NA 0.01 ND 0.002 0.003 ND 
Cu 0.03 NA 0.01 0.04 0.02 0.09 0.01 
Cd ND NA ND ND ND ND 0.003 
Ni ND NA 0.01 ND ND ND 0.02 

TP0
4 

NA NA ND NA NA ND NA 
TKN NA NA 2.00 NA NA 2.00 NA 
NO 2/NO 3 NA NA 0.10 NA NA 0.45 NA 
Sulfate NA NA NA NA NA NA NA 

As -3 NA NA NA NA NA NA NA 
Hgx10 NA NA NA NA NA NA NA 
Na 0.20 NA 2 NA ND NA NA 
C1 ND NA 1 NA 3 NA NA 
PCBx10-3 NA NA NA NA NA NA ND 

TOC NA NA NA NA NA NA 16 
COD NA NA NA NA NA NA 8 
Rubber NA NA NA NA NA NA NA 
O&G NA NA NA NA NA NA NA 

Precipi- 0.34 0.22 1.77 0.82 1. 39 0.90 0.64 
tation, in 

NA = No analysis performed ND = Not detectable 
Metric units: To convert in to cm multiply by 2.54. 
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APPENDIX B 

PAVED RUNOFF 

Quantity and quality of runoff from the paved (Appendix B), as well 
as the unpaved (Appendix C) area at each site (except at the Efland site), 
was monitored at separate points in order to establish the overall fate 
of pollutants leaving the highway drainage system. Monitoring of the paved 
and unpaved areas was segregated to determine pollutant loadings leaving 
the highway drainage system and to develop insights into the hydraulics of 
pollutant movement and strengths at various points in the drainage scheme. 
Two types of drainage systems were monitored: flush shoulder (Harrisburg 
and Efland) and curb and gutter (Milwaukee and Sacramento). 

A large volume of highway runoff quality data was collected at the 
four sites monitored. Composite data was collected at each site to provide 
information on the total pollutant load leaving the highway system during a 
runoff event. In order to suitably characterize flow composite sample 
analysis data, concentration (mg/l), loadings [lb/mi/event (kg/km/event)], 
and loadings normalized for runoff volume [lb/mi/in of runoff (kg/km/cm of 
runoff)] were calculated for each site. Loadings data, lb/mi/event (kg/km/event) 
provide information on pollutants actually leaving a highway section [the 
term mile (km) includes both directions] for each event monitored. Loading 
values normalized for runoff volume, lb/mi/in of runoff, provide a loading 
unit which can be used to compare sites in relationship to site characteris-
tics by eliminating flow volume bias. At Milwaukee both lane directions 
were monitored directly, while at Sacramento and Harrisburg only one lane 
direction was actually monitored. At Efland one-and-one-half lane directions 
were monitored. Therefore, composite loading values calculated for Sacramento 
and Harrisburg were multiplied by two to reflect values which indicate 
loadings on a pounds-per-highway mile (both directions) basis, while an 
appropriate factor was applied to the Efland data. Loading values at all 
sites can then be directly compared. Hydraulic data and composite quality 
data for quality monitored events (samples were not obtained for every 
runoff event) are presented in Tables B-1 to B-4. Data for Milwaukee, 
Sacramento and Harrisburg represent the paved area only, while the Efland 
data represent both the paved and unpaved areas. 

8 
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APPENDIX 8 
. PAVLD RUNOFf 

TAnLE B-1 Paued runoff flow and quality data - Milwaukee 1-94 

TS 
RAINFALL, RUNOFF, 

EVENT DATE inches inches Q/R pH EVlHT "g/l lb lb/"i lb/"i/in 
1 09/12178 ll. 00E-02 6.00E-02 7.$OE-Ol 1 2.1:19E+02 1. 93E+Ol 7.27[+01 1.21E+03 
2 09/13178 9.50E-Ol 7.S0E-Ol 7.B9E-Ol 2 9.50E+Ol 7.91E+01 2.99E+02 3.98E+02 
3 0'1113178 1. '70E-0 1 1.70E-01 8.95E-Ol 3 2.8SE+Oa 5.38E"01 2.0.3E·.02 1.19E·.03 
4 09/14178 2.00E-01 1.50E-01 7.50E-Ol 4 2.20E+02 3.66E+Ol 1.30E+02 9.22E+02 
5 09/17178 6.00E-Ol S. JUE-01 8.8JE-Ol 5 1.30E+02 7.65E+Ol 2.89E"·02 5.45E+02 
6 09/18178 1. 34E+00 1.23E+00 9.18E-01 6 1.85[+02 2.53E+02 9.54E+02 7.751:+02 
7 09120178 1. ~;OE-O 1 1.40E-Ol 'I.33E-Ol 7 1.06E+02 1.6':;E+Ol 6.22E+Ol 4.-44E+02 
8 09/21178 6.30E-Ol 5.40E-Ol 8.S·,E-01 8 1.50E+02 9.00E+Ol 3.39[+02 6.29[+02 
9 0'11050178 4.00E-02 2.00E-U2 S.OOE-Ol 9 1.99E+03 4.42E+lll 1. 67E+02 8.34E+03 

10 10/02178 2.50E-Ol 1.S0E-Ol 6.00E-Ol 7.20E+00 10 2.25£+02 3.75E+Ol 1.41E+02 9.431:.+02 
11 10/05171:1 4.40E-Ol J.<!IlE-Ol 7.21E-Ol 11 1.38E+02 4.'IOE+01 1.85E+1I2 5.78E+02 
12 10/05178 1.20E-Ol 1.00E-Ol 8.331::-01 12 2.42E+02 2.69£+01 1.01E+02 1.01E+03 
13 111/1t.178 1.10E-Ol I:I.UOE-02 7.21E-Ol 13 J.I:ISE+02 3.42E+01 1.29E+02 1.t.1E+03 
14 10/22178 2.30E-01 1. 40E-0 1 6.09E-01 14 2.32E+02 3.61[+01 1.3oE+02 9.72[+02 
15 10/25178 1.10E-Ol 1.1I0E-Ol 9.1I9E-Ol 15 2.t.3E+02 2.92£+01 1.10E·.02 1.10E+03 
16 10125178 3.00E-02 3.00E-02 1.00E+00 16 3.00E+02 9.99E+00 3.77E+Ol 1.26[+03 
17 11105178 i!.1I0E-02 <!.00E-02 1.00E+00 17 1.30E+03 2.tjUE+Ol 1.0"E+02 5.401E+03 
18 11/12178 5.40E-Ol 4.30E-Ol 7.'I6E-Ol 18 3.92£+02 1.87£+02 7.06E+02 1.64[+03 
19 11/17178 6.S0E-Ol 6.00E-Ol 1:I.112E-Ol 19 2. /3E·.02 1.82E+02 6.86E·002 1.14E+03 
20 11/17178 2.00E-02 20 7.65£+02 1.70E+01 6.41£+01 3.21£+03 

\0 21 11/22178 4.00E-Ol 4.JOE-Ol 1.08E+00 21 6.1~E+02 2.'I4E+02 1.11E+03 2.58E+03 
22 11126178 4.00E-Ol 4.30E-Ol 1.01:1£+00 22 9.66E+03 4.61E+03 1.74[+04 4.05H04 
23 l1n917B b.01l£-02 6.00E-02 1. 00£+00 23 6.'I6E+03 4.62£+02 1.74E+03 2.90£t04 
24 12103178 6.60E-Ol 2.00E-Ol 3.0~E-Ol 24 1. 19E+04 2.64E+03 9.97E+03 4.99E+04 
25 02121179 3. ~iOE-Ol 3.60E-Ol 1.005E+00 25 
26 0~/03179 4.10E-01 5.i.OE-01 1.37E+00 7.50£+00 26 1.31E+03 8. 15E+02 3.07E+03 5.49E+03 
27 1105/07179 1.00E-1l1 1.30E-Ol 1.30E+00 7.1~E+00 27 1.66E.03 2.40E+02 'I.04E+02 b.9b£+03 
28 03/18179 2.10E-Ol 2.'/0[-01 1.~'IE+00 7.501:.+00 28 7.60Ef02 2.28E+02 8.60E+02 3.18£+03 
29 0.5119179 7.00E-02 9.IIOE-02 1.29E+00 7.~0£+00 29 3.43E+03 3.43E+02 1.29E+03 1.44E+04 
30 OM22179 5.00E-02 5.00E-02 1.00E+00 30 
31 0.51'23179 1. JOE-01 1.S0E-01 1.1~E+00 7.4~E+00 31 7.3~E+02 1.22E"·02 4.b2E+02 3.08E+03 
32 0~/23179 4.0UE-02 6.001::-02 1.S0HOO 32 
33 113/29179 1.<!IlE-Ol 1.'50E-Ol 1.2!>E+00 7./SE+00 33 1.69E+03 2.B2E+02 1.06E+03 7.08H03 
34 0~/29179 3.90E-01 5.00E-Ol 1.2I:1HOO 6.80[+00 34 1.50E+03 8.33£+02 3.14E+03 6.29E+03 
35 031J0179 l:I.l0E-01 7.!JOE-Ol 9.63£-01 7.20E+00 .i5 2.13E+03 1. B~E·t03 6.96£+03 B.93E+03 
36 04/05179 1.10E-Ol 9.00E-02 8.18E-01 7.05E+00 36 5.79E+02 5.79E+Ol 2.1BE+02 2.43E·'03 
37 04/11179 1.22E+00 1.091:+00 1:I'lo5E-Ol 6.90E+00 37 J.40E+02 4.12E+02 1.55E+03 1.42E+03 
38 04/12179 3.00E-02 3.00E-02 1.00E+00 38 
39 04120179 1.10E-Ol 1.00E-Ol 9.09E-Ol 39 8.62E+02 9.S7E+Ol 3.61E+02 3.b1E+03 
40 04/24179 5.00E-02 4.00E-02 8.00E-01 40 8.15E+02 3.62£+01 1.37E+02 3.42E+03 
41 04124179 4.20E-01 3.30E-Ol "I.SbE-Ol 6.1l0E+00 41 3.34£+02 1.22E+02 4.62£+02 1.40E+03 
42 04/25179 1.20E+00 9.70E-Ol 8.08E-01 b.901:.+00 42 3.b9E+02 3.9,/E+02 1.50E+03 1.551:.+03 
43 04/27179 2.40E-Ol 1.110E-Ol 7. ~OE-01 7.10£+00 43 3.'J3E+02 7.8bE+01 2.96E+02 1.bSE+OJ 
44 04/29179 3.20E-01 2.90E-Ol 9.116E-Ol 7.201::+00 44 3.57E+02 1.15E+02 4.34E+02 1.50E+03 
45 05/02179 3.40E-01 2.6OE-Ol 7.bSE-Ol 45 2.67E+02 7.71E+01 2.91E+02 1.12E+03 
46 05/11179 3.00E-02 2.00E-02 6.6,/E-Ol 46 2.71E+03 6.02E+Ol 2.27£+02 1.14E+04 
47 OS/11179 3.00E-02 2.00E-02 6.6"1E-Ol 47 1.USE+03 2.053[.01 8.HOE+01 4.40E+03 
48 05/13179 1.5UE-11 9.00E-02 6.IIOE-01 48 5.25E+02 5.25£+01 1.98E+02 2.20[+03 



TS 
1t/\INFALL, tWNOFF, 

[VE.NT D/\TE 1nches inches Q/R pH lVI:.NT I'Igll Ib Ib/l'll Ib/l'li/in 
49 0~/13!?9 1.o5OE-Ol 1.0UE-Ol 7.b9E-Ol 49 ~.7bE+02 3.0·/EoOl 1.1b[·.02 1.1l.E+03 
50 OS/18!?9 3 . .,OE-01 2. ~'UE-01 7.44E-01 5.9UE+00 50 5.83E+02 1.08E+02 7.0'7£+02 2.44E+U3 
51 O'V 050179 1.0'lE+00 t1.JUE-Ol e.13E-01 5.10E+00 51 J.74E.02 3.61E+02 1.36£.03 1.57E+1I3 
52 06/U4179 4.00E-02 2.00£-02 S.OUE-Ol 6.3UI:.+00 52 a.65E+02 1.921:.+01 7.25E+Ol 3.62£+03 
S3 06/US!?" 7.00E-02 6.00E-02 tl. S'IE-Ol 6.40£+00 53 5.I:IOE+02 3.86£+01 1.46£.+U2 2.4::1£+03 
54 06/01!?9 3."OE-Ol 3.2uE-Ol 8.21E-Ol 6.70E+00 S4 2.93£"02 1.04E·.02 3.93L+02 1.231:.+U3 
S5 116/UB!?9 1.70E-Ol 1.JU£-01 7.6~E-Ul 7.JUE+00 S5 5.I33E+U2 8.42£+01 3.10£+02 2. ""£.03 
56 Ob/09!?9 7.UUE-02 6.00£-02 8.5'1E-Ol 6.6U£+00 56 1.83£+02 1.22E+Ol 4.60£+01 7.67E+02 
57 U6/10/79 1.4UE-Ol 1.IIUE-Ol 7.14E-01 6.40E+00 51 2.03£+02 2.2~E+01 B.51E+Ol 8.51EI02 
50 Ob/l1!?9 8.00E-02 6.00E-02 7.50E-Ol 6.20£+00 5B 1.50£+02 9.99£+UO 3.77E+Ol 6.29E+02 
59 06120!?9 1. UE-01 1.IIUE-01 9.09E-01 6.~UE+00 S9 3.b5E+02 4.USE+01 1. 53E+02 1.5:5E+03 
60 06120179 3.(lOE-Ol 2.60E-01 6.84E-01 6.30£+00 bO 4.21E+02 1.22E+02 4.59E+02 1.76E+03 
61 06127179 4.,}OE-Ol 4.3UE-01 9. 1~E-Ol 6.00E+00 bl 3.30E+U2 1.50E+02 5.95E+02 1. 38E+03 

.62 06/28179 6.60E-01 5.40E-01 7.94E-Ol 6.70E+00 62 2.04£+02 1.22£+02 4.62£+02 8.55[+02 
63 116/30!?9 7.0UE-02 5.00E-02 7.14E-Ol 6.6UE+00 63 3.36E+02 1.87E+Ol 7.04E+Ol 1.41£+03 
64 07/03!?9 4.60E-Ol 3.BUE-Ol 8.26E-Ol 6.50E+UO 64 2.90£+02 1.22[+02 4.62£+02 1.22E+03 
65 Ul/04!?9 4.0UE-02 3.00E-02 7.5UE-Ol 6.90E+00 65 3.9UE+02 1.30E+Ol 4.90E+01 1.6.3E003 
66 07/10179 4.00E-Q2 2.00E-02 5.00E-01 6.40E+00 66 4.05E+02 9.00E+00 3.39E+Ol 1.10E+0;3 
67 117111179 4.0UE-Ol 2.80E-Ol 7.0UE-Ol &.lOE+OO 67 3.&3E+U2 1.04£+02 3.91E·.02 1.40E+03 
68 07111179 6.00E-02 4.00E-02 6.671::-01 6.10[+00 68 3.48£+02 1.55E+Ol 5.B3E+Ol 1.46E+03 
69 07124179 4.O:!uE-Ol 3.~OE-01 8.&3E-01 6.80E+00 69 2.64£+U2 1.113£+02 3.87E+02 1.11E .. ·03 
70 07/30179 3.40E-Ol 2.50E-Ol 1.3~E-Ol 6.90E+00 70 2.74E+02 7.61£+01 2.B7E+02 1.151::+03 
71 OB/03179 O:!.UOE-Ol 1.6UE-Ol B.00E-01 6.40£+00 71 2.43E·02 4.32E+Ol 1.63E+02 1.02E+03 
72 OB/OS179 3.40E-Ol 3.00E-Ol 8.U2E-Ol 6.00E+00 72 1.12E+02 3.73£+01 1.41£+02 4.69£+02 
73 OB/08119 2.JuE-Ol 1.lIUE-01 7.8JE-Ol 6.6~E+00 73 1. '/3E+02 3.46E+Ol 1.30E+U2 7.25£+02 

~ 74 01:1109179 1.2BE+00 1. 26E+00 9.84E-Ol 6.90E+00 74 2.77E+02 3.88£+02 1.46£+03 1.16E+03 
0 15 011/12179 6.UOE-02 5.00E-02 8.&JE-01 6.'10E+00 J5 3.24E+02 1.80E+Ol 6.79£+01 1.36E+03 

7& OU/U179 3.00E-02 2.UOE-02 &.67E-Ol 7.55£+00 76 1.13E+03 2.51E+Ol 9.47£+01 4.74E+03 
77 08/17119 1.3U£-01 1.~OE-Ol 9.23E-Ol 6.9I1E+00 77 3.20E+02 4.26E+Ol 1.61E+02 1. 34E+03 
78 OB/17179 1.2~E-Ol 1.10E-Ol 9.171::-01 6.80E+00 78 9.00E+Ol 1.10E+01 4.15£+01 3.77(+02 
79 OB/19119 4.0IlE-02 3.00E-02 7.5UE-Ol 7.0UE+00 79 2.9I1E+02 9.66E+00 3. 65E+01 1.22E·t03 
BO 00120179 8.50E-01 8.10E-Ol 9.53E-Ol 7.20E+00 80 1.35£+02 1.21E+02 4.58E+02 5.66E+02 
81 Oll122/79 2.UOE-02 1.00E-02 5.00E-01 6.3~E+OO 81 4.'1BE+02 5.53E.00 2.09E+01 2.091::-t-03 
82 011122119 5.00E-02 4.00E-02 8.00E-Ol 6.9510+00 82 1.95£+02 8.66£+00 3.27£+01 8.17(+02 
B3 08123179 3.0UE-02 2.0U£--02 &.67E-01 7.00E+00 83 1.B7E+02 4.15E+00 1.57E+Ol 7.84£.02 
84 08123179 2.00E-02 2.00E-02 1.00E+00 7.00E+00 84 1.B2E+02 4.04E+00 1.53[+01 1.63£+02 
a5 UB/23179 4.0IlE-02 3.IIOE-02 7.50E-01 6.6'3£+00 BS 3.27E+02 1. 09E+Ol 4.11E+Ol 1. 37E+03 
86 Oli/26119 3.00E-02 2.00E-02 6.67l-01 6.~'OE+00 B6 4.74E+02 1.05£+01 3.97E+Ol 1.99E+03 
87 U8127119 4.90E-Ol 4.40E-Ol B.9BE-Ol 7.00E+00 B7 1.B2E+02 8.89£+01 3.36E+U2 7.63E+02 
BIl 0lU29179 2.30£-01 2.00E-Ol B.70E-01 7.20["00 88 1.43E+02 3.18E+Ol 1.20E+02 S.99E"·02 
89 09/13119 4.00E-02 3.IIUE-02 7.50E-Ol 6.'10E+00 89 2.21E+03 7.36E+Ol 2.78E+1I2 9.26E+03 
90 10/01119 2.10E-01 1.50E-Ol 7.14E-81 6.80E+00 90 7.82E+02 1.30£+02 4.92E+02 3.2BE+03 
91 10nOl19 2.40E-Ol 2.30E-01 9.S8E-Ol 6.2U£+00 91 2.10E+02 5.36E+01 2.02£+02 8.80E+02 
92 10120119 6.00E-02 4.00E-02 6.67E-Ol 6.5~E+00 92 1. 75£+02 7.77E+00 2.93E+Ol 7.331:.+02 
93 lU122179 5.'/UE-1I1 4.JOE-Ol 7.29E-01 6.I:IOE+00 93 6.S8E+02 3.14E+02 1.19E+03 2.76E+03 
94 10/31179 2.50E-0·1 2.30E-Ol 9.20£-01 6.90£+00 94 3.25E+02 8.30E+Ol 3. 13E+02 1.36£+03 
95 11/06179 2.UOE-Ul 1.bOE-01 B.IIOE-Ol 6."OE+00 95 4.01£+02 7 .13E+01 2.69£+02 1. bOE t03 
96 11121119 9.BUE-Ol 7.40E-Ol 7.5~E-01 7.20[+00 96 2.47£+02 2.03E+02 7.66E+02 1.04F+03 
97 11122119 2.~OE-Ol 1.90E-01 8.64E-01 6.40£+00 97 2.21E+02 4.66£+01 1.76E+02 9.26E+02 
98 11125179 6.60£-01 6.00E-01 9.09E-01 6.80E+00 98 1.10E+02 7.33E+Ol 2.77E+02 4.61£+02 
99 12/11179 9.00E-02 4.110£-02 4.44E-01 7.00EoOO 99 1.10E+03 4.89E+01 1.84£+02 4.61E+03 

100 12/22119 1.bOE-01 1.30E-01 8.13(-01 7.00£+00 100 7.11E+02 1.03(+02 3.B7E+02 2.98E+03 
101 12/23179 1. 50E-:Ol 1.30E-Ol 8.67E-01 7.UOE+00 101 4.74£·02 6.B4E+Ol 2.5B(+02 1.99£+03 
102 01/02lBO 7.0UE-02 7.00E-02 1.0UE+00 7.3UE+00 102 1.54£+04 1.20£-1'03 4.52E·.03 6.45E+04 

~ 



". 

TS 
RAINFALL, RUNOFF, 

EVENT DATE inches inches Q/R 6.6r.~+OO EVI:.NT "gIl lb lb/"i lb/"i/ln 
103 01/0b/80 2.00E-02 1.00E-02 5.00E-Ol 103 4.56E+04 5.116E+02 1.91E+1I3 1.91E+05 
104 01/0b/80 7.00E-02 5.00E-02 1.14£-01 b.60E+00 1114 4.50E+04 2.50(+03 9.43£103 1.091;:+05 
105 01/u6/80 9.00E-02 7.00E-02 7.76E-01 7.0'>E+00 105 1.87E+04 1.4~E+03 5.49E+03 7.04(+04 
lOb 01/10/80 4.00E-02 1.20[+00 106 1. 27E+04 5. 64E+1I2 2.13£+03 5.32£+04 
107 o 1/11/0U 1.1OE-Ol 1.00£-01 9.09E-Ol 7.UOE+OO 107 3.13£+03 3.'\8E+02 1.31E+03 1.31E+04 
108 01/13/80 5.00E-02 5.00E-02 1. OOE+OO 1.20E+00 108 5.37E+03 2.901::+02 1.13E~·03 2.251;:+04 
109 01115/80 2.00E-02 1.00E-02 5.00£-01 7.40E+00 109 6.67E+03 1.41E+Ol 2.80E+02 2.00£+04 
110 111/15/00 1. 40E-0 1 1.10E-01 1.86E-Ol 1.1UE+00 110 9.bOE+02 1.17E+02 4.43E+02 4.02E+03 
111 01/1b/80 2.1I0E-Ul 2.30E-Ol 8.21E-Ol 6 .... 0E+00 111 (I.05E+02 2.06E+02 7.76E+02 3.37E+03· 
112 o 1/lb/00 b.00E-02 6.00E-02 1.00E+OO 7.40£+00 112 8.7bE+02 5.B'\£+01 2.20E+02 3.67£+U3 
113 U 1124/80 2.00E-02 2.00E-02 1.00E+00 7.'\0£+00 113 3.1b£+0'\ 1.02£+02 2. t.5E+03 1.32E·I·05 
11'\ 02/03/80 3.00E-02 1.00E-02 3.3JE-Ol 6.60E+00 114 5.7,\E+04 6.37E+02 2.,\lE+03 2.41E+OS 
115 OUllb/80 2.o0E-01 3.IIOE-02 1.1~E-01 1.10E+00 115 3.J7E+04 1.12E+03 4.24E+03 1.41E+05 
116 02109/80 3.00E-02 2.00E-02 b.67E-Ol 1.00E+00 11b 2.61E+04 5.BOE+02 2.19E+03 1.09E+05 
117 112122/80 1.bOE-Ol 2.;:>OE-Ol 1.38£+00 7.60E+00 111 2.32E+03 5.67E+02 2.14E+03 9.72E+03 
11B 021221BO b.00E-02 1.10E-Ol 1. 83E+00 1.1IlE+00 11B 2.58E+03 3.15E+02 1.191;:+03 1.0Sf+04 
119 IIU221BO 3.00E-02 2.00E-02 6.67E-01 6.UOE+00 119 a.09E+03 1.tlOE+02 6.70E+02 3. 3<iE~·04 
120 02125/80 6.00E-02 2.00E-02 3.3JE-Ol 1.40E+00 120 1.7BE+04 3.9SE+1I2 1.49E+03 1.46E+04 

..... 121 03/04/(10 1.70E-Ol 1.30E-Ol 7.b~E-Ol 121 1.15E+04 1.b7E+03 6.29£+113 4.84E+04 

..... 122 03/05/BO 7.00E-02 4.00E-02 5.71E-Ol 1.00E+00 122 2.64E+04 1.17£+03 4.43£+0:1 1.11E+05 
123 03/13/80 9.00E-02 9.IIOE-02 1.00E+00 1.30£+00 123 1.79E+04 1.79H03 6.7SE+03 7.50E+04 
124 03123/BO 1. OOE-Ol 9.00E-02 9.IIOE-Ol 1.95L+00 124 2.62E+03 2.62E+02 9.88£+02 1.1.0E+04 
125 04l02lBO :-!.00E-02 1.00E-02 S.OIlE-Ol 6.40E+00 125 4.B8E+03 5.42E·+Ol 2.0SE"·02 2.0SE+04 
126 04/03/BO 6.00E-02 5.00E-02 B.3.sE-01 1.10E+00 126 1.51.[+03 B. 6bE·~0 1 3.27E+02 6.54E+03 
127 04/03/80 2.40E-Ol 2.10E-01 B. "l5E-01 7.40E+00 127 3.03E+03 7 .1I7E~·02 2.67E+03 1.27E+1I4 
128 04/07/BO 4.00E-02 2.00E-02 5.00E-Ol 1.50E+00 12B 6.51E+02 1.4SE+lll 5.46E+Ol 2.731:.+03 
129 04/08/80 4.'10E-Ol 4.tlOE-Ol 9.IiOE-Ol 1.20£+00 129 2.7BE+02 1.4BE+02 5.59E+02 1.16E+03 
130 04/0B/BO 3.00E-Ol 3.10E-Ol 8.16E-01 1.50E+00 130 8.95E+02 3.0BE+02 1.16E+03 3.751;.+03 
131 04/11/1)0 2 .... 0E-Ol 1.'>'OE-Ol 6.~~E-01 7.30E+00 131 3.88E+02 8.19E+01 3.09E+02 1. 63E+03 
132 01l/14/BO 8.00E-02 7.00E-02 8.7';,1':-01 1.60E+00 132 1. blE+03 1.25E+02 4.12E+02 6.15£.+03 
133 04114/80 2.10E-Ol 2."70E-Ol 1.29E+00 7.70£+00 133 2.!;;7E+03 7.71E+1I2 2.91£+03 1.00E+04 
134 04124/80 2.IIOE-02 2.00E-02 1.00E+00 6.80£+00 134 2.4:-!E+03 5.37£+01 2.03£+02 1.01E+04 
135 04/27180 1i.IIOE-02 5.00E-02 6.25E-Ol 6.90E+00 1~5 5.IiOE+02· 3.22E+Ol 1.22E+02 2.43E~·03 

136 0412B/BO 1.20E-Ol B.00E-02 6.67E-Ol 1.30E+00 136 4.36E+02 3.B7E+Ol 1.46E+02 1.83£+03 
117 0412B/BO 2. nE-01 2.30E-Ol 8.52E-Ol 7.10E+00 131 2.18[+02 5.S7E+01 2.10E+1I2 9.14E+02 
131) 05/12180 1.10E-Ol 9.00£-02 B.18£-01 6.'\OE+00 13B 4.9BE+02 4.98E+Ol 1. BOE+02 2.09E+03 
139 05/13/80 3.10E-,01 2.40E-Ol 1.74E-Ol t •. ~5£+00 139 6.27E+02 1.67E+02 6.31E+02 2.63E+03 



UT8 8S 

t.VENT "gIl lb lb/"i Ib/"i/in t::Vt::NT I'Igll lb lb/l'li lb/l'li/in 
1 1 
2 2 6.40E+Ol 5.3.5E+Ol 2.01E+02 2.68E+02 
3 3 
4 4 
5 5 
6 6 
1 1 
8 8 
9 9 

111 6.50E+Ol 1. 08E+01 4.09E+lll 2.12'::+02 10 1.15E+02 1.92E+01 1.2.5E+01 4.82E+02 
11 11 4.701:+01 1.61E+Ol 6.30E+Ol 1.91£+02 
12 12 2. '!o5£+02 2.43[+01 9. J~E+01 9.35E+02 
13 1.3 2.45H02 2.18E+01 8.21E+01 1.03[+03 
14 14 4.40E+Ol 6.84[+00 2. 5BE'~01 1.84E+02 
15 15 1.30E+02 1.53l+01 5.181::+01 5.1B£+02 
16 1b 1. <:!BE"'02 4. 26[·tOIl 1.61E+01 5.36[+02 
17 11 1.56[+02 3.40E+00 1.31E+Ol b.54E+02 
18 18 2. 19E+02 1.0~E+02 3.95E+02 9.1BE+02 
19 19 1.4r.1:.+02 9.4bE+Ol 3.51E+02 5.95E+O'> 
20 <!O 1.~jE~02 3.U4[+1I0 1.1':;E+Ol 5.74E·t02 
21 21 1.08£+02 5.10E+01 1.95(+02 4.53£+02 
22 22 1. 0.5E+02 4.92E+Ol 1.BI.,[+02 4.32E+02 
23 23 4.071:. ... 02 2.71E"'01 1.02[+02 1.71E+03 
24 24 1.10£+02 2.58£+01 9.72[+01 4.86E+02 
25 25 
26 1.B7E+1I2 1.16E+02 4.3'/£+112 7.B41::+02 ~~6 4.02E+02 2.5UE+U2 9.4.>E+02 1.68E+03 

I-' 27 2.bBE"'02 3.87E+Ol 1. 46E+02 1.12l+03 21 4.90E+02 1.01£+01 2.67E+02 2.05£+03 
N 28 1 . .55E+02 4.0~E+Ul 1. 5~\E+1I2 5.bbE+02 2B 2. L:~7E+()2 6.B1HOl 2.57£+02 9.51£+02 

29 29 6.771:.+02 6.1"7£+01 2.55E+02 2.B4E+03 
30 30 
31 9.20E+01 1.53£+01 5.7B£+01 3.8t.l.+U2 31 1.5~1:.+02 2.55£+01 9.b2E+01 6.41E+02 
32 32 
33 3.16E+02 6.26E+Ol 2.36E+02 1.5e:I:.+03 3~ 9.56E.+02 1.59E+02 6.01[+02 4.01E+03 
34 2.85E+02 1.58E+02 5.97E+02 1.191::+03 34 1.21E+03 6.72E+02 2.54E+03 5.07E+03 
35 3.68E+02 3.19£+02 1.20E"U3 1 . 5-1£+03 3~ 1.86E+03 1.61E+03 6.0BE+03 7. 19E"'03 
36 1.09£+02 1.09E+01 4.11E~Ul 4.~/t::+02 36 1."/o5E+02 1.7.IE+Ol 6. 52£'~01 1.2-:;[+02 
37 6 .. 20E+01 7.50E+Ol 2.831::+02 2.601:.+02 31 1. nE+02 2.08E·t02 7.86E+02 1.21E+02 
38 3B 
39 39 1.42£+02 1.5BE+Ol 5.95£+01 5.95£+02 
40 40 1.30E"·01 3.24E+00 1.22E+Ol 3.06E+02 
41 1.58E+02 5.19E+lll 2.19E+02 6.6::'~f+U2 41 1.91E+02 7.00£+01 2.64E+02 8.00E+02 
42 7.00E+01 7.54E+Ol 2.8"'£+112 2.905£+02 42 1.911::+02 2.001::+02 7.16E+02 8.00£+02 
43 43 9.10H01 1.82E+Ol 6.86E+Ol 3.81£+02 
44 44 5.'/OE+Ol 1.9I1E+01 7.17E·tOl 2.47E+02 
45 3.50E+Ol 1.01E+01 3.81E+01 1.47t+02 45 6.00[+01 1.13E+01 6,54E+Ol 2.51E+02 
46 46 9.3B£t02 2.118£+01 1.116E+Ol 3.9;:IE·t03 
47 47 2.711E.+02 6.17E+OO 2.33H01 1.16f+03 
4B 48 3.'lBE:+02 3.93[-1-01 1.50E+02 1.67£+03 
49 49 2.30H02 2.55£+01 9.64E+Ol 9.64£+02 
SO SO 3.1~E+02 1.01Et02 3.IMEt02 1.321:+03 
51 1.31E+02 1. 27E+02 4.1aE+0~ 5.49E+02 51 1.41H02 1.36E+02 5.14E+02 5.91E+02 
S2 S2 2.I14Et02 6.31HOO 2.36E+Ol 1. 19E+03 
53 5~ 4.10H02 2.13E+01 1.03[+02 1.72E+03 
S4 7.JOE+Ol 2.59Et01 9.79E+Ol J.061:":+02 54 1. 'IIE·t02 7.00£+01 2.64(+02 8.26E·t02 

~ 



~ 

VTS 55 

EVENT "gIl 1b 1b/"i 1b/ .. ilin I::Vt:NT ,.g/l 1b 1b/ .. i 1bltd/in 
55 5~ 1.70[+01 2.45E+OO 9.26E+00 7.12£+01 
56 S6 2.70E.01 1.80E+00 6.79E+00 1.1~iH02 
57 57 1.0':;1::+02 1.17E+01 4.40E+01 ".40£+02 
58 SB 6.1IIEI·01 4.06£+00 1. 5JE+1I1 2.56£+02 
59 59 1.911.+02 2.12£+01 B.00E+01 8. OOE+O;~ 
60 1. 17E+02 3.38E+01 1. 27E+1I2 4 .... 0".02 60 2.:18E.02 11.0.1[-I·U1 3.0J£+02 1.16E+1I3 
61 £.1 1.70E.+02 8.12E+01 3 06£+02 7.12F+02 
62 1.23£+02 7.38£+01 2.78£+112 5.1';,E+02 62 7.HOE+U1 4.1.6£.U1 1.'17£+02 3.27E102 
63 2.02£+02 1.12£+111 4.23£~01 8 ... n+02 63 8.00HOl 4.44E+01l 1.68£.01 3.35£"'2 
64 1.I.5UE.Ol 3.59E+Ol 1. 35~:+\J2 3.5b£~·02 b4 1.O:'J£+02 5.1'1E+Ol 1.961:+02 5.1SE~·02 
65 65 9.40F+Ol 3.13£+00 1.18£~·01 3.94£+02 
66 66 1.02E+02 2.2·/E+00 8. !:i'jE .00 ".27£+112 
67 791E+Ol 2.46£+01 9.27E-I01 3.311::+02 67 2.1'1f+02 6.65[+01 2.51E+02 8.97£+02 
68 6.90E+01 3.07E+00 1.1610"'111 2.B91:+02 6B 1.0!:iE+02 4.66E-I00 1.7bf+Ol 4.40E+02 
69 1.56£+02 6.0b£+01 2.2'1£+0;' 6.S4HU2 69 1.36E. ... 02 5.29£+01 1.99E+02 5.70E-I·02 
70 ~.70E+01 1.5BE-t-01 5.91'£-1'111 2.39H·02 70 1. <'':iE+02 3.4/£+01 1.31E"'02 5.24E+02 
71 6.BOf+01 1. 21E-I'01 4.56E·.ol 2.8'>[-102 71 7.211E-t-Ol 1.28£+01 4.83E+Ol 3.02E+02 
72 S.70E-t-Ol 1.90E-I01 7.17E+Ol 2.3'1£+02 72 7.20HOl 2.40£+01 9.0!:iE"'01 3.02£+02 
73 6.30E"'01 1.26E+Ol 4.7SE. ... Ol 2. 64fi-02 7J 4.60HOl 9.20E"'00 3. 47E ... 01 1. 93L ... 02 
74 5.40E"'01 7.56£+01 2.8';,E ... u2 2.26t:+02 74 2 .• i':iE·.02 3. 29E"'0;~ 1.24E+03 9. B5Ei-02 
75 7~ 1.04E+02 5.77E+00 2. 18E ... Ol 4.36E-I-02 
71. 76 1./JE-I02 3.84E+OO 1.4~E+01 7.25E+02 
77 1.40E-I-02 1.B7E+Ol 7.04E+Ol 5.87l.+02 7'1 1.60£+02 2.13£+01 8.05£+01 6.71E+02 
78 :18 6.00£"'01 7.,H£+OO 2.:1/E+Ol 2.51E+02 

...... 79 79 8.UO£+01 2.67£+00 1.01E+Ol 3.35£+02 
w 80 1.00E"'01 9.00E+00 3.39E"'01 4.191::+01 tlO 4.JOE+Ol 4.2.5E+01 1.1.0E+U2 1.97E+02 

81 81 7.S0HOl 8.33E-01 3.14E+00 3.14[:+02 
82 82 5.10E+Ol 2.2·IE+00 8.~~E+00 2.14£+02 
B3 83 2.70H01 6.00E-01 2. 26E"'00 1.13E+02 
B4 1:14 2.00E"'01 5.77E-01 2.18HOO 1. 09E"'02 
85 115 1.15~+02 3.83£"'00 1.45£"'01 4.82E"'02 
Bb HI. I •. JOE'" 01 1.4'lE+00 5.62E+00 2.81E+02 
87 8.80HOl 4.30E+Ol 1. b2E"'02 3.69[-102 B'I 9.101:.+01 4.45£+01 1.68E+02 3.B1E+02 
88 2.20E-I·01 4.89HOO 1.84E+1I1 9.22.0+01 8a S. '/OE+O 1 1.31E+01 4.94£+01 2.47E+02 
89 89 3.3~l+02 1.12E+01 4.21E"'01 1.40E+03 
90 1.82E+02 3.0.5£+01 1.14£ ... 02 7.6.51::+02 90 2.~SE+lJ2 3.'1~E+01 1. 41£+02 9.43E"'02 
91 1.45E+02 3.70E+Ol 1.40EH12 6. OUf +02 91 9.70E"'01 2.4BE+01 9.35£"'01 4.06E+02 
92 1.40E+0'! 1..221::+110 2.3S£"'01 5.a'lt::~02 '12 4.00E·.01 1.78HOII 6.71E+00 1.68E+02 
93 1. 4I1E+II;~ b.69E::+Ol 2.S2Ei02 5.8'/t:"'U2 93 1.4SH1I2 6.92E+Ol 2.61E+02 6.08E+02 
94 '14 1.:H£"'02 3.42H01 1. <'9E"'0~~ 5.62E+02 
95 1.04E+02 1.B51::-1-1Il 6.97£+01 4. 310t +02 9~ 8.3UHOl 1.47E+Ol 5.57£+01 3.4I1E+02 
91. 4.10E+Ol 3.37E"'01 1.2;tEi-II2 1. nt,+02 '16 1.10£+02 1. 1 ~E"'O:~ 4.34£+02 S.87E+02 
97 97 1.9SH02 'L 11E"'01 1. 55E"'"2 8. 17E+02 
98 '18 6.'101::+01 4 .1.0E-I·0 1 1.7.IE+02 2.89E+02 
99 99 3.71L+02 1.b5E.·.01 6.22£"'01 1.55L+03 

100 100 3.0':iE+02 4.40E+Ol 1.66E"'02 1.28E"'03 
101 101 1.;;!3H02 1.78E+01 6.70£-1-01 5.15£"'02 
102 1d2 2.';i2E+02 1.96E+01 7.3'1E"'01 1. 06E~'03 
103 10:S 1.961.+02 2.18E+00 8.21£-1-00 8.21E"'02 
104 104 2. t.7E·~02 1.4BE+01 5.59E+Ol 1.12£+03 
105 105 1.5:.11:. ... 02 1. 19E ... Ol 4.49E+01 6. 41E+0::-
106 4.03E+02 1. 79E+01 6.761::"'01 1. 69~: .03 106 2.1:16£"'02 1.21£1-01 4.79£"'01 1.20E+03 
107 5.10£+02 5.66£"'01 2. 14E+0::- 2.14H03 lU7 9.4'/H02 1.05£+02 3.97E.+02 3.971::,.03 
108 lOB 1.8.5£+02 1.02E"'01 3.B.}E"'01 7.b7E"'02 



VTS SS 

EVENT "gIl Ib Ib/"i Ib/"i/in EVI:'NT "'gil lb lb/"i Ib/"i/in 
10'1 10'1 5.631:.+02 6.25£+00 2.361::+01 2.36[+113 
110 2 .1~E+1I2 <!.6,sI::+U1 9.911::+111 9. U1H·U2 110 <!.6?E+02 J.2'1£+1I1 1.<'4[+02 1. 1;~£+03 
111 1.80E+02 4.80£+01 1.81E-I·0<' 7.BO[-I02 111 2.'181:.+02 7.61E+01 2.B7£+02 1. 2S~.+03 
112 112 4.441:.+02 2. 96E+1l1 1.1;~E+02 1.B6E+1I3 
113 113 2.661.+02 5.91E+OO 2.231::+01 1.11E+03 
114 114 5.4UE+02 6.U9E+1I1l 2. ,111£+01 2.311£+03 
115 115 3.321:.+02 1.11E+01 4.17[+01 1.3'1E·'·03 
1110 116 2.S6E+U2 5.'~4[+00 1. '/8E+Ol 9.89E+02 
117 117 8.00[+02 1.95E.+02 7.3B[+02 3.35L+1I3 
11B 118 1. 2'il::: HI2 1.5111::+01 5.9~>E-I·01 5.41E·t02 
119 119 2.601:.+01 5.77£-01 2.10[+00 1.091:+02 

t-' 12U 1;~0 5.1111£+01 1.11E+IIO ".l'1E+OO 2 .10E+1I2 
~ 121 121 5.9'71:.+02 0.62£+01 3.2SE+02 2.50E+03 

122 li!2 2. '11[+02 1.29E+1l1 4.IJO(+111 1. 2~)E·t03 
123 1?3 4.30E.+02 4.30[+01 1.62[+02 1.BOE+03 
124 124 2.111H02 2.10E+01 7.'i<-E+01 B.80E·t02 
125 125 1.91E+02 2.12E+00 B.OOHOO B. OOE-I O<~ 
12& 126 S .1.8E+02 3.1~E·tOl 1.l'iE+1I2 2.301::+03 
127 127 1.44E+02 3.36E+01 1.27£+02 6.03E+02 
12B 12B 1.~4E+1l2 3.42EtOIl 1. 2'/E+01 6.451::+02 
129 1::'9 1, ;'BH02 6.82E+U1 2.57E+02 5.36[+02 
130 lJO 8.IIUE+01 ;~. 7~E+1l1 1.04E+U2 3.3';;[+02 
131 131 1.11E.+02 2.34E+01 8.84E+Ol ".65E+02 
132 132 2.41£+02 1.0i'E:+Ol 7.U'IE+01 1.01E+03 
133 U:S 7 . ;:~4E+02 2.17E+02 B.19£+02 3.03E+03 
134 134 1.42£+02 J.1~)E+OU 1.1'}E+Ul 5.95E+02 
135 13~ 1.SElL+02 8.77£+00 3,31E+Ol &.62E.+02 
13& 136 1. 64E+02 1.46E+01 5.S0H01 &.B7EH2 
137 l~'1 8.701:.+01 2.22E+01 8.39E+01 3. 65E,+0;>. 
138 13B 2.U4E+02 2.U4E+01 7.69E+01 8.5510+02 
13'} 7.01£+01 1. 87E-I'01 1.04E-tOl 2.93l+02 1~9 5.UOE.+02 1.5S[:+02 5.831:.+02 2.43E+03 

~ 



". 

VS9 Toe 

.. VENT "9 / 1 Ib Ib/rd Ib/"i/in I:: VI:. NT "9 /1 Ib Ib/"i Ib/l1ilin 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
'l 7 
B B 
9 9 

10 3.50HOl 5.B.5E+00 2.20H1I1 1.4'/1::+02 10 3.60E+Ol 6.00E+00 2.26E+1I1 1.51C+02 
11 11 
12 12 
13 13 
14 14 
15 15 
16 16 
17 17 
1B 1B 
19 19 
20 20 
21 21 
22 22 
23 23 
24 ~4 

25 2S 
26 1.14E+02 7.09E+Ol 2.6B£+1I2 4.78H02 26 9.30E+Ol 5.7BEtlll 2.1BE+02 3.90E+02 

~ 27 1.41E+02 2.04E+01 7.68£+01 5.911:.'102 27 1.031::+02 1.49E+Ol 5.61E+01 4.32E+02 
VI 2B 6.30E+Ol 1.B9E+Ol 7.1.1[+111 2.64H02 ~!B 4.10E+Ol 1.41E+Ol 5.32E+Ol 1.97E+02 

29 29 
30 .50 
31 4.00E+01 6.66E+00 2.51E+Ol 1.61:11::+02 31 3.90[+01 6.50£+00 2.45E+01 1.63E+02 
32 .I2 
33 2.98£+02 4.96E+01 1. B7£H2 1.251::+03 3.5 1.82E.+02 3.03E+01 1.14E+02 . 7. 63E+0;~ 
34 2.33E+02 1.29E+02 4.BBHII2 9.761::+02 .I4 1 . .J~E+02 7.50Hlll 2.8sE+02 5.66E+02 
35 2.BOE+02 2.43E.+U2 9.151::. ... 02 1.171::+03 3~ 1.301:.+02 1.131:+02 4.25["'02 5.45E+02 
36 4.30E+1I1 4.30E+00 1.62£+U1 1.801::H2 36 3.1I1E+01 3.70HOO 1.40E·~01 1.55Et02 
37 3.70E+01 4.4BE+1I1 1.6'/E·t02 1.5\>1:.+ 02 3"1 1.B01:.+01 2.18E+01 8. 22E'~0 1 7.54[+01 
38 ,58 
39 39 
40 40 
41 4.30E+01 1.58£+01 5.95E.+01 1. 80E.+02 41 3.40E+Ol 1.25E+01 4.70E+01 1.42E+02 
42 4.10E+Ol 4.42E+Ol 1. 671::+02 1.7a+·02 42 3.30C+01 3.\;;5£+01 1 .. 34E:+02 1.38C+02 
43 43 
44 44 
45 45 
46 46 
47 47 
48 48 
'I'll 49 
SO SO 
51. 4.20£+01. 4.06£+01 1.53E+02 1.76f+02 51 4.101:.+01 3.96E:+01 1.49£+02 1.72E+02 
52 S2 
53 5~ 
54 4.60E+01 1.6.5E+Ol 6.llE·tlll 1.931::+02 S4 3.411£+01 1.21£·tOl 4.56E+Ol 1.42£+02 



VfJS TOC 

liVENT "1]/1 1b 1b/"i 1b/"i/in t::V~NT "'9/1 1b 1b/Hi 1b/"i/in 
55 5~ 

56 56 
57 ":)0, 
58 !iB 
59 ~9 
60 S.30E+Ol 1.5:~E+01 5.77E+01 2.2:::!~·.O2 60 1.I:IOE+01 5.20E+1I0 1.96E+01 1.54E+01 
61 61 
62 2.00E+Ol 1.20£+Ul 4.53E+Ol 8.3&1::·.01 62 
63 2.90E+01 1. 61E+0 0 6.0BHOO 1.22f+U2 £'3 
64 ;!.tlOE+1l1 1.lB£+01 4.461::+1)1 1.1"11::+02 64 3.20E+Ol 1. J~E+Ol 5.10£+01 1.34E+02 
65 65 
66 66 
67 4.20E+01 1.31£+01 4.93E+01 1.7t.l+02 6"1 2.70£+01 8.40E+00 3.17£+01 1.13£+02 
6B 5.00E+Ol 2.22E+00 B.30E+00 2.1111:::+02 6S 4. t1OE+01 ;!.UE+OO 8.0~E+00 2.01£+02 
69 2.70[+01 1. 05E+0 1 3.96E.01 1.1:'>l+02 . 69 2.611£+01 1.01E+01 3.81E+01 1.09[+02 
70 4.60E+01 1.26E+U1 4.82E.·01 1.9.5£+02 "10 3.bIlE+01 9.r/9£+00 3. "l7E.Ol 1.51£.,02 
71 ;~. OOHO 1 3.55E."·00 1.34£+111 8.3UH01 71 3.10[+01 5.51E+00 2.0BE+Ol. 1.301:+02 
72 1.60£+01 5.3jE+1I0 2.01E+1I1 6.711::+01 12 6.00E+00 2.00HOO 7.54£+00 2.51[+01 
73 2.00E+Ol 4.00E+00 1.51E+Ol 8.381.,01 n 3.2(1£+01 6.40E+00 2.41E+Ol 1.34£+02 
74 '1.00[+111 5.6U£+ul 2.11E+02 1.6UI:+02 74 2.SIlE+Ol 3.50E+Ol 1.32E+02 1.05E+02 
75 7S 
76 76 
77 6.00E+01 B.OOHOO 3.02E+01 2.51[" 02 1'1 2.201:.+01 2.93E+00 1.11E+01 9.22E+01 
7B 78 
79 79 
80 2.~0E+01 1. 9BE+Ol 7.4"1E·.01 9.~r~E.Ol tlO 3.00E+00 2.70E+00 1.02£+01 1.26E+01 

~ 81 B1 
0' 82 tl2 

B3 El3 
84 04 
8S 85 
fl6 86 
87 2.50E+Ol 1. 22E+0 1 4.61E+01 1.0Sl.,02 87 2.10E+01 1.83[+01 3.B7E+01 8.80E+01 
BB 1.50E"01 3.33E+00 1.26E+01 6.291:+01 138 1.20E+Ol 2.67E+00 1.01HOl 5.03E+Ol 
89 89 
90 9.30[+01 1. 5!:iE+Ol 5.B~£+01 3.90£+02 90 8.20E+Ol 1.37E+Ol 5.1~E+Ol 3.441:+02 
91 4.00E+01 1.02E+1I1 3.B6E+01 1. 6f~l·tU2 91 7.00£+00 1.79E+00 6.75E+00 2.93£+01 
92 .5.20E+Ul 1.42E+UU 5.36E+00 1. :Ht:+02 92 1.60E+Ol 7.11E-Ol 2.68E+OII 6.71E+Ol 
93 4.60E+Ol 2.20E+Ol 8.29E+01 1.931:.+02 93 3.5I1E+01 ,1.67£+01 6.31E+01 1.47£+02 
94 94 
95 2.60E+01 4.62E+UO 1.74E+01 1.0'1E+02 '15 1.::!OE+01 2.13E+00 8.05E+00 5.03\:+01 
96 3.10E+Ol 2.SSE+Ol 9.61£·>Ul 1.31110+02 9b 6.00E+OO .4.93E+00 1. a6£+01 2.511:::+01 
97 97 
9B '/B 
99 r/Y 

100 100 
101 101 
lU2 102 
103 103 
104 1U4 
lOS 105 
106 1.00E+02 4.44E+UO 1.6BE+Ol 4.1?£ .02 106 
107 3.17E+02 3.52E+Ol 1. 33E" 02 1. 3.~l+OJ 107 
loa lOB 

~ 



III'" 

vss Toe 

EVENT "1J/1 lb Ib/Mi Iblt'i/in tVa:HT "1J/1 Ib Ib/"i Ib/"i/in 
109 109 
110 1. OJE+U2 1. 26[+01 4.7SE+1I1 4. 3~1:·~O2 110 
111 9.7010+01 2.4U(+()1 9. 3S[-tO 1 4. o (,l-t02 111 
112 112 
113 113 
114 it4 
115 115 
110 116 
117 117 
118 l.HI 
119 119 
120 l:!O 
121 121 

t-' 122 122 
-...J 123 123 

124 124 
125 125 
126 126 
127 12'1 
128 128 
129 129 
130 LIO 
1:51 131 
132 1.52 
133 13J 
134 134 
135 13!> 
136 13& 
137 13'1 
138 1.JO 
13'1 1.09E+02 2.91E+01 1.10[+02 4.S7l+02 139 6.30[+01 1.68E+01 0.34E+01 ., 2.64E+02 



COD Pb 

I::VENT "V/l Ib Ib/",i Ib/",i/in I::VI::HT "'oj I 1 Ib Ib/ .. i Ib/lti/in 
1 1 
2 2 1.00E-01 8.J.SE-02 3.1"E-01 ... 19E-01 
3 3 .. 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 9.60E+01 1.60E.Ol. 6.03£+01 ".02(+02 10 6.00E-01 9.99£-02 3.77E-01 2.51E-I·00 
11 -. 11 
12 12 
13 13 
14 1 .. 
15 15 
16 16 
17 17 
18 1B 
19 19 
20 20 
21 21 
22 22 
23 23 
2 .. 24 
25 25 

...... 26 2.&OE+02 1.62E+02 6.10E+02 1.09£+03 26 2.70£+00 1.b8E+00 6.34E+01) 1.13F:"·01 
00 27 3.60E+02 5.20E+01 1.96E+0<! 1.511:.+03 27 2.70HOO 3.90E-01 1. 47E+08" 1.13[+01 

2B 1.':>5E+02 ".b':;E+01 1.7S[+o2 6.50[.02 28 1.30[+00 3.90f-01 1. "7E+00 5.45£+00 
29 29 3.70E+00 3.70[-01 1."~E+00 1.55[+01 
31 30 
31 1.26E+02 2.10E+01 7.92E+01 5.2B1:.+02 31 9.00E-Ol 1.50E-01 5.66E-01 3.77E+00 
32 32 
33 6. bOE+O;! 1.10E+02 ".15E+02 2.77l+03 3J 5.70E+OO 9.49[-01 3.5B£+00 2.39£+01 
34 S.00E·02 2.78E+02 1.0':;£+03 2.10£+03 34 5.1IIE"·00 2.83E+00 1. 07E+01 2.14E+01 
35 5.90E+02 5.11E+02 1.93E"03 2."71+03 3':> b.20l+00 5.37E+00 2.03£+01 2.bOE+01 
36 1.30[+02 1.30E+01 4.90£+111 5.4':;[-102 3b B.~II£-01 tI.SOE-02 3.2lE--01 3.56E+1I0 
37 7.50E+01 9.08£+01 3.4:'1E+02 3.141:.+02 3i' 7.00£-01 B.47E--01 3.20E+00 2.93E+00 
38 .iB 
39 39 
40 40 
41 1.20E+02 ".40E+01 1. 66E+02 5.0:iH02 41 B.OO£-Ol 2.93E-01 1.11E+00 3.35E+00 
42 9.50E+01 1.02E+U;! 3. Bbf"·u2 3.981::+112 42 7.00E-01 7.54E-01 2.B':;E+OO 2.9:1[+00 
4J 43 
44 .... 
4S 4~, 

.. 6 4& 
47 47 
4B 'Ill 
49 49 
50 SO 
51 1.00E+02 9.66E+01 3.65E+02 4.191:.+02 51 6.00£-01 5.BOE-Ol 2.19E·.00 2.51E+00 
52 S., -00 

53 53 
5 .. 9.10E+Ol 3.2JE+01 1. 22£+112 3.81E+02 'i4 8.50E-Ol 3.02£-01 1.14£+00 3.56E"·00 

~ 



". 

COl) Pb 

EVEHT "9 / 1 Ib lb/tti Ib/flilin I::VldH ttl) I 1 lb Ibllti Ib/fli/in 
55 ~~ 
510 Sb 
S7 ~'1 

sa 58 
59 59 
100 1.lJE+02 3.26E+01 1.23E+02 4.74002 60 1.30E+00 3.75E-Ol 1. 42rtO 0 5.45E+00 
61 bl 
b2 62 4.00E-Ol 2.40[-01 9.II"J[-01 1.bBEi·OO 
bJ 63 4.0U[··01 2 ~2E-02 8.3E1E-02 1.60E+00 
b4 6.I)OE+Ol 2.87E+Ol 1.0HE+u2 2.8';Et02 b4 3.~;0[-Ul 1. .1\0['-01 5 -;'7£-01 1. 47[+00 
105 6'· .. 
bb lob 

b7 a.60E+Ol 2.67E+Ol 1.01E+02 3.b1lEH2 b'l 1.20l+00 3.73E--Ol 1. 41[+00 5.03E+00 
b8 1.05£+02 4.61,£.00 1.7bE+H 4.40£.02 bB 5.00£,·01 2. 2~~E-·02 8.3EJ[·-02 2.1()[+UO 
109 9.40E+Ol 3.65£+01 1.301:·' 02 3.9-1[+02 69 b.OUE-Ol 2.33£,·01 8.aUE-Ol 2.51E+OO 
70 1 2l)[+U2 3.5U£+01 1.3<'£+112 5.281.+02 "10 b.IIIIE-Ol 1.67[-,01 b.;!9[-01 2.51[-100 
71 fI 60£+01 1.53£+01 5.7"/[+01 3. 6('~ +02 71 S.OOl-Ol 8.88E-02 3.35£-'01 2.10£+00 
72 5.50£+01 1.8;>E+Ol b.91E+01 2.30(+02 72 6.00E-Ol 2.00E-Ol 7.S4E-Ol 2.51E+00 
73 1.07E+02 2.14[+()1 8.07E+Ol 4.4IJL+02 n 3.00E-Ol 6.00[.-02 2.26£-01 1.26[+00 
74 6.311£+01 B.B2EtOl 3.33EH2 2.04E+02 74 7.00E-Ol 9. '1'1E-Ol 3.70(+00 2.93E.00 
75 'lS 
76 'Ib 
77 1.25£+02 1. b7E+0 1 6.29[+01 S,24l+02 7'l 6.00E-Ol 8,00E-02 3.02E-Ol 2.51E+OO 
7B 78 
79 79 

I-' 80 4,60E+Ol 4.14E+Ol 1.56£+112 1.9S£+02 UO 2.00[-01 1.80E-Ol 6.'19E-Ol a.38E-01 
\0 81 Ell 

B2 132 
B3 B3 
B4 a4 
B5 BS 
B6 36 
B7 7.90E+Ol 3.S6E+Ol 1.46E+02 3.311:.+02 S'l 5.00E-Ol 2.44E-Ol 9.22E-01 2.10E+00 
8S 6.00E+Ol 1.33E+Ol 5.03£+01 2.51£+02 U8 4.00E-Ol B.tlBE-02 3,..itiE-Ol 1.6BE+00 
89 EI'] 
90 J.06E+02 5,10E+Ol 1.92E+02 1.2Bt+03 90 1. ~iOE+OO 2.5UE-01 9.43E-Ol 6.29E+00 
91 0.90E+Ol 2.271i:+Ol S,58E+Ol 3,73l+02 91 7.00[-01 1,79[-01 6. 7SE··0 1 2,93E+00 
92 a.'10E+Ol 3.73E+OU 1.41E+01 3,52£+02 92 5.0UE-Ol &~. ~~:.~[-O2 B.38E-02 2,10[+00 
93 1.67[+02 7.97E+Ol 3.01£~0<! 7.001:.+02 93 1.00E+OO 4.78E-Ol 1.BOE+00 4.19[··00 
94 94 
95 9.40E+Ol 1.67£+01 6.30[-101 3.94H02 "I!> 1.00E.-Ol 1.7BE-02 6.71E-02 4.19E-Ol 
96 b.1U[+01 5,01E+Ol 1,89£+u2 2.561: :·02 96 6.00£-01 4.93E-Ol 1. B6E-I'0 0 2.51E+00 
97 97 
98 98 
99 99 

100 100 
101 101 
102 102 
103 103 
104 104 
105 105 
lOb lU6 2.30E"'00 1. 02E-Ol 3.B6£-01 9.64£+00 
107 107 b,30E+00 7.00E-Ol 2.64E+00 2.64E+Ol 
108 lOB 



COD Pb 

t:VENT "9 /1 lb Ib/"i Ib/,,1/1n I:: V I:: NT "gil Ib Iblfd Ib/"i/in 
109 109 
110 110 1.ll0E+OO 2.20E-01 8.30E-·01 7.54E+OO 
111 111 1.S0l+00 3.83E-Ol 1.45£::+00 6.29E+00 
112 112 
113 113 
114 Hot 
115 115 
116 116 
117 117 4.7UE+OO 1.15E+00 .4.33E+00 1. 97E+01 
118 118 
119 119 
120 120 4.00E-01 lJ.ll8E-03 J . .iSE-02 1.68E+00 
121 121 
122 1· .. " "'o.. 

N 123 123 
0 124 124 

125 1;:'5 
126 1;~6 

127 12'l 
128 1;~8 

129 129 
130 130 
131 131 
132 132 
133 133 
134 134 
135 13~ 

136 134 
131 137 
138 1.18 
139 1.8E1E+02 5.01E+01 1.89E+02 7.8UL+02 13" 2.20£+00 5.84E-01 2.21E+00 9.22E+00 

~ 



~ 

Zn Fe 

t:VENT "911 Ib Ib/ .. i Ib/ .. 1/in t:Vl::HT ;<1)/1 Ib Ibh.i Ibh.i/in 
1 1 
2 1.lOE-01 9.1bE-02 3.46E··Ul 4.bl~-01 2 2. UOEHO 1.b'lE+00 b.2'7E+00 B.30E+00 
3 3 
4 4 
5 5 
b b 
1 1 
8 0 
9 9 

10 3.10E-01 b .lbE-02 2.3.5£-111 1. ':i,>HOO 10 3.'10E+00 b.5IlE-01 2. 4~;"+00 1.63E+Ol 
11 11 
12 12 
13 13 
14 14 
15 15 
16 16 
11 17 
18 18 
19 19 
20 20 
21 21 
:?2 22 
23 23 
24 24 

N 25 25 
I-' 26 8.00E-01 5.47E-Ol 2.01E+00 3.69E+00 ~~b 1. 511E+01 9.33E+00 3.52E+01 6.29£+01 

21 1.10£+00 1.59E-01 5.99£-01 4.611:.+00 21 1.60E+Ol 2.31£+00 B.12£+00 b.l1E+Ol 
28 4.bOE-01 1.J8E-Ol 5.20£-Ul 1.9.5£"'00 28 6.80£+00 2.04E+OO 1.b9E+00 2.B5E+Ol 
29 1.10£+00 1.10£-01 4.15E-Ol 4.61[+00 29 2.00[+01 2.00£"'011 1.54£+00 8.30[+01 
JO 30 
J1 3.90£-01 b.50E-02 2.4SE-Ol 1. b:~I:.+OO 31 5.80E.+00 9.66£-01 3.65E+00 2.43£+01 
32 J2 
3J 2.90£+00 4.83E-01 1.82E+00 1.221:.+01 3:i 3.90E+Ol 6.50E"'00 2.45£+01 1.63£"'02 
J4 2.10E+00 1.17[+00 4.40£"'UO 8.BOt::+00 J4 J.JIIE+01 1.83E·tOl b.91E+Ol 1. 3BE·t02 
JS 2.30£"'00 1.99["'011 7. 5<'[~ UO 9.641:. ... 00 3!J 4.60£+01 J.9BE+01 1.50E+02 1.93£+02 
36 4.40E-01 4.40E-02 1.b6E-1I1 1. n'lE 1·00 .16 1.40E+00 7.40E-·01 2.79£+00 3.10E+II1 
37 3.BO[-01 4.60E.-01 1.741:.+00 1. 5S'I:.-I 00 3'/ 5.50£+00 6.66£+00 2.51E+Ol 2.30E+01 
3B .19 
39 39 
40 40 
41 3.bOE-01 1. 32E-0 1 4.90E-Ol 1.51E"'00 41 6.10E+00 2.24£+00 9.44£+00 2.56E+Ol 
42 2.90E-01 3.12£-01 1.lfIE+1I0 1. 221':+0 0 42 5.10E"'00 6.14EtOO 2.32£+01 2.39£tOl 
43 43 
44 44 
45 45 
46 46 
47 47 
4B 40 
49 49 
50 50 
51 3.20E-Ol 3.09E-Ol 1.17E·tOO 1.34HOO 51 4.40£+00 4.25£+00 1.60£+01 1.94E+01 
52 52 
53 53 
54 5.JOE-01 1.9BE-Ol 1.11E-01 2.22E+OO 54 6.7UE+00 2.3BE+00 8.9BE+00 2.91E+01 



Zn fe 

EVENT "111 / 1 lb lb/"i lb/"i/in t::Vt::NT "9/1 lb lb/"i lb/"i/in 
55 5S 
56 56 
57 57 
58 58 
59 !j9 
60 7.lOE-01 2.05E-01 7.74E-01 2.90£+00 60 1.19E+Ol 3.44£+00 1.30E+Ol 4.99E+01 
61 b1 
62 2.60E-01 1. 5bE-01 5.88E-01 1.09E+00 62 3.3UE+OO 1. 98£+00 7.47E+00 1.3£1£+01 
b3 4.30E-01 2.39£-02 9.01[-02 1.80r-lOO 63 2.70£+00 1. 50£-01 S.06E-Ol 1.13E+01 
l>4 2.110E-Ol 1.18E-01 4.46E-·U1 1. 17E.+OO 64 3.'IUI::+00 1. 4~IE+00 S.41F.+OO 1. 42£-1-01 
bS loS 
66 bl> 
67 4.90E-01 1.52£-01 5.7SE-01 2.05HOO 67 7.S0E+00 2.33E+00 8.80£+00 3.14E+Ol 
68 4.20E-01 1. S"'E-02 7.04£-112 1.76£+00 1.£1 3.5I1E.00 1.':>5£-111 S.87E-01 1.47£-1·01 
09 4.BO£-01 1.87E-1I1 7.04£-01 2.01[.00 b9 S.30£+00 2.00£+00 7.77£+00 2.22[+01 
70 3.S0E-01 9.72E-1I2 3.07£-01 1.41HUO 70 4.I:IUE+00 1.33E+1I0 S.03[+00 2.01£+01 
71 3.50E-01 6.22E-02 2.3S£:--01 1. 47l:+00 71 3.00E+00 5.33£-01 2.01E+00 1.26E-IOl 
72 2.50E-01 8.3:!E-U2 3.14E-01 1.0~E+00 72 2.611£+00 U.66£-01 3.27£+00 1.09£+01 
73 2 70£-01 S.411£-1I2 2.04E-01 1.13l.·11I0 7J 2.27l+00 4.S4£-01 1.71£-100 9.S1£+00 
74 3.60£-01 5.04£-01 1.90£+110 1. 511O+UO 74 S.4U£+00 7.SbE+OO 2.Eb£~01 2.26£+01 
75 7S 
76 76 
77 3.40£-01 4.53E-02 1.71£-01 1.42E.+00 7"1 5.60£+00 7.46E-01 2.82E+00 2.35E+01 
78 78 

N 79 79 
N 80 2.80£-01 2.52E-01 9.50£'-01 1. 17£~00 80 2.20£+00 1. 98£+00 7.47E+OD 9.22£+00 

81 81 
82 02 
83 83 
84 a4 
85 B!> 
86 lit. 
B1 2.80£-01 1.31£-01 5.16£-01 1.17l+00 07 3.411[+00 1.661:+00 6.27£+00 1.42£+01 
88 2.40£-01 S.33E-02 2.01£-01 1.01[~00 HB 1.711£+00 3.78£-01 1. 42E+00 7.12E+00 
B9 09 
90 6.30E-01 1.0'>£-01 3.96E-01 2.l>4£+00 90 8.60£+00 1.43E+00 5.41£+00 3.00£+01 
91 4.30E-Ol 1.1(IE-Ol 4.14[-01 1.80HOO 91 4.110E+00 1.23£+00 4.63£+00 2.01E+Ol 
92 3.90E-01 1.73E-02 6.S4E-1I2 1.6~l:+00 92 2.4UE+00 1.07E-U1 4.U2[-01 1. 01[+01 
93 5.40E-Ol 2.58£-01 9.73E-U1 2.26l-l0U 93 7.611E.+00 3.63£+00 1.37E+Ol 3.18E+Ol 
94 94 
95 3.60E-01 1..40£-02 2.41E-Ol 1.511:.+00 95 3.40E+00 6.04[-01 2.28E+1I0 1. 42£+01 
9b 2.10E-01 1.73E-01 b.51E-U1 8.80E-Ol 96 4.00(+00 3.29E+OO 1.24E+01 1.68E+Ol 
97 91 
99 98 
99 99 

100 100 
lUl 101 
t02 ill~~ 

103 103 
104 104 
lU5 lOS 
lOb 1.40E+OO 6.22E-02 2.3';;E-1I1 5.8"1£+00 106 9.50E+00 4.22£-01 1.59[+00 3.98E+Ol 
101 2.53£+00 2.81E-Ul 1.06HOU 1.06(+01 107 2. SOl+Ol 2.781:+00 1.0SE+01 1.05E+02 
iDB 108 

~ 



~ 

Zn Fe 

EVENT ,u)/1 1b 1b/,.i Ibll.i/in t::VcNT .. gil Ib Ib/",i Ib/tli/in 
109 109 
110 7.30E-Ol 8.92E-02 3.37£,,111 3.06£+00 110 1.10E+01 1..34E+00 5.0·/E+00 4.61E+01 
111 1.40E-01 1.89£:-01 7.13[-01 3.1U~+00 111 1.10H01 2.81E+00 1. 06E+Ol 4.61£+01 
112 112 
113 113 
114 114 
115 115 
llb 116 
117 2.50E+00 6.11E-Ol 2.30E+00 1.0~E+Ol 117 3.00E+Ol 7.33E+00 2.77£+01 1. 26E+02 
118 118 
119 119 
120 6.30E-Ol 1.40E-02 5.28E-02 2.64£+00 l;~O 1.30E+OO 2.89E-02 1. 09E-01 5.45E+00 
121 121 
122 j "., .~~ 

123 123 

N 
124 124 

W 125 125 
126 126 
127 1~7 
128 i,!O 

. 129 129 
130 1.50 
131 131 
132 132 
1:S3 133 
134 U'I 
135 1:?'~ 

136 1.;6 
137 1;>7 
138 LIB 
139 7.70E-01 2.05.1;.-01 7.14£-01 3.23l+00 139 1.30E;.+01 3.46£+00 1.31£+01 5.45E+Ol 



Cr Cu 

tVENT "9/1 Ib Ib/Mi 1b/,.i/in t::VI:JIT ;'19 /1 1b 1b/,.i 1b/,.i/in 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
1 7 
0 8 
9 9 

10 5.00E-02 8.3JE-03 3. 14E-1I2 2.10£-01 10 3.'/111::-01 6.16E-02 2.3.5E-Ol 1.55E+OO 
11 11 
12 12 
13 13 
14 14 
lS 15 
16 lb 
11 1'l 
18 HI 
19 19 
20 20 
21 21 
22 22 
23 23 
24 24 
25 ., .. 

... => 
26 9.00E-02 5.60E-02 2.11E-01 3.'l/£-01 2b 2.20£-01 1.3'lE-Ol 5.1bE-01 9.22E-Ol 

N 
27 5. OO£-O;~ 1.22E-03 2.72E-0;:~ 2.101:-01 2'"1 2.70E-01 3.90£-02 1.47E-01 1.13E+00 

~ 28 J.IIUE-02 '1.00E-0;1 3.39E--02 1.26,,:-01 ;~I:I 1.4UE--01 4. <.'OE -02 1. 58E-01 5.87E-Ol 
29 2.00E-O;! 2.00E-1I3 7.54E-03 8.3E11:'-02 29 9.00E-02 9.00E-03 3.39E-·02 3.77E-01 
30 JO 
31 3.00E-02 5.00E-03 1.8<'£-02 1.2£.1:.-01 31 1.30E-Ot 2.17E-02 8.17E-02 5.45[-01 
32 J2 
33 1.80E-01 3.00E-1I2 t.13E-Ol 7.541:.-01 3.s 5.20E-Ol B.b6E-02 3.27E-Ol 2.18(,:+00 
34 1. 30E-Ol 7.22E-02 2 72E-01 5 .4SI:·-0 1 .H 4.JUE-01 2.;1'11:::'-01 9.01E-01 1.80H·00 
35 1.70E-Ol 1. 47E-II 1 5.56E-Ol 7. 1;~1:.-01 3~ 5.90E-Ol 5.11E-01 1. 93E+00 2.47E+OO 
3io 3.00E-02 3.0UE-03 1 . 1.~[-U2 1.261::,,01 3b 1. 40£·-01 1.40E-·02 5.2l1l::-02 5.87E-Ol 
37 ;~.00E-02 2.42[-02 9.14£-,02 8.3Bt-02 3'/ 2.301:.-01 2.78E-Ol 1.0SE+OO 9,b4E:-01 
38 38 
39 39 
40 40 
41 ND ND ND NI! 41 1.40E-Ol 5.13E-02 1.94E-Ol 5.87£-01 
42 ND ND ND NO 12 1. <!UE'-O 1 1.29E-01 4.SU£-01 5.03E-Ol 
43 43 
44 44 
45 45 
46 ~b 

47 47 
48 '1B 
49 '19 
SO 50 
51 ND ND ND NI! 51 1.40E-Ol 1.35E-Ol 5.1OE-01 5.87E-Ol 
52 ':i2 
53 S:i 
54 ND ND ND NO S4 1. 60[-01 S. b<'E'-02 2.1~E-01 6.11£-01 

~ 



~ 

Cr Cu 

EVENT "'Ill Ib Ib/"i Ib/od/in I::VLNT "'Ill Ib Ib/"i Ib/"i/in 
55 5~ 
51, 51, 
57 57 
58 ';0 
59 S9 
1,0 J.00E-02 a.b6E-03 3.27E-02 1.2bt:-Ol 1,0 1.""OE-Ol 4 . .i3E-02 1.1,;\£-01 b.29E-Ol 
61 61 
62 NO NO NI) NO 62 1.10E-Ol b.bUE-02 2.4"E·-01 4 .blE-·Ol 
b3 ND ND NO Nil 63 1.9UE-Ol 1.051:':-02 3.9BE-02 7.9bE-Ol 
b4 NI) NO NI) NO b4 8.0IlE-02 3.30E·-U2 1.27£'-01 3.35E-1I1 
65 l:t~ 
1,1, bb 
67 ND ND ND Nil 67 1.50E-Ol 4.b6E-02 1.7bE-Ol 6.29E-Ol 
b8 ND ND ND Nil bB 1.tlOE-Ol· 8.00E-03 3.02E-02 7'54E-Ol 
1,9 ND ND ND NI! b9 7.0U£-02 2.72E-02 1. 03E-01 2.93F.-01 
70 2.00£'-02 5.5SE-03 2.10[-02 9.38E-02 70 8.00E-02 2.22E-02 8. ~iIlE--02 3.35f.-·01 
71 2.00E-02 3.5SE-03 1.34[-02 6.3f1E:.-02 71 1. 50E-0 1 2.67E-02 1.01E-Ol 6.29[-01 
72 1.0IlE-02 3.33E-03 1.26E-U2 4.19£-02 72 1.5UE-Ol 5.00E-02 1.69E-Ol 6.29E--Ol 
73 ND ND ND NI! n 9.00[-02 1.80E-02 b.79E-02 3.77E-Ol 
74 2.00E-02 2.BOE-02 1.0bE-Ol 9.3fll::·-02 74 1. 30E-0 1 1.112£-01 b.8bE-01 5.45E-Ol 
75 7~ 
71, 76 
77 ND ND NO Nil 77 1.40E-01 I.B7E-02 7.04E-02 5.67E-Ol 
76 78 
79 79 

IN> 80 ND ND ND NO aD 1 .. !OE-1l1 1. 17E-01 4.41E-Ol 5.45f.-Ol 
VI 61 81 

B2 B2 
B3 83 
84 B4 
85 85 
Bb lI6 
87 ND ND NO NU 67 7.00[-02 3.42E-02 1.29E-Ol 2.93E-01 
BB ND NO ND NI) BB 1.0IlE-Ol 2.22E-02 B.3£lE-02 4.19E-Ol 
B9 89 
911 3.00E-02 5.00E-03 1.89E-02 1.26£-01 90 1.70E-Ol 2.B."5E-02 1.07E-Ol 7.12E-01 
91 1>.00E-02 1. 53E-02 5.70[-02 2.51E:.-01 91 1.40£-01 3.58E-02 1. 35E-01 5.87E-Ol 
92 4.00E-02 1.76E-03 6.71E-1I3 1. 6OE-Ol 92 1.3UE-Ol 5.77E-03 2.1BE-02 5. 45E'-0 1 
93 6.00E-02 2.87E-O;! 1.00E-01 2.511:.-01 93 2.101:.-01 1.00E-01 3.7BE-Ol 6.00E-01 
94 \14 
95 1.00E-02 1. 78E-03 b.71E-0:s 4.1'JE-02 95 1.70E-01 3.02[-02 1. 14E-01 7.12E-Ol 
96 4.00E-02 3.29E-02 1.24£-U1 1.6BE-Ol 91, 5.00E-02 4.11E-02 1.S~E-Ol 2.10~-01 
97 97 
9B '18 
99 99 

100 100 
101 101 
102 102 
103 103 
104 104 
lOS 105 
lOb b.00E-02 2.b7E-03 1.01E-02 2.51E-Ol lOb 4 .• ~OE-Ol 1.8:1E-02 7.04E-02 1.1bEi·00 
107 2.00E-02 2.221::-03 8.38E-03 8.313E-02 107 3.00E-01 3.33£-02 1.26[-01 1.26E+00 
lOB lOB 



Cr Cu 

EVENT .,,)/1 1b 1blt'l1 1b/",ilin t:Vt:NT /'Igl1 Ib Ib/ ... t Ib/",i/in 
109 109 

, 

UO 5.00E-02 6.11E-03 2.30£-112 2.10£··01 110 2. <!IIE-Ol 2.69£-02 1.o1E-01 9.22E·-01 
111 5.00E-02 1.2I1E-U2 -4.82[-02 2.101':.-01 111 1.8U£:'-01 -4.60E-02 1.73[-01 7.54[-01 
112 112 
113 113 
11-4 11-4 
115 115 
116 116 
117 117 
118 118 
119 119 

N 
120 ND ND NI) ND 120 1.00E-Ol 2.22E-03 8.3I1E-03 -4.19E-Ol 

'" 
121 121 
122 122 
123 123 
12-4 124 
125 125 
126 i~6 
127 127 
128 128 
129 129 
130 UO 
131 131 
132 1.52 
133 133 
13-4 134 
135 135 
136 136 
137 137 
138 138 
139 1.00E-02 1.81E-02 7.0-4E-02 2.93£:.-01 139 2.80E-01 1.-46E-02 2.82E-01 1. 11E+00 

~ 



~ 

Cd Ni 

EVENT "q/l lb lb/"i lb/"l/in l::Vl::NT "'q/l lb lb/",t lblfdlin 
1 1 
2 2 
3 3 
4 4 
5 5 
b 6 
7 7 
8 B 
9 9 

10 ND ND ND I'll) 10 
11 11 
12 12 
13 i3 
14 14 
15 15 
it. It. 
17 17 
18 18 
19 19 
20 20 
21 21 
22 22 
23 23 
24 24 
25 25 

IV 2t. ND ND ND ND 26 ND ND ND ND 
" 27 1.00E-02 1.44E-03 5.45E-03 4.1S'1o-02 27 2.00E.-01 2.89E-02 1. 091::-01 8.38E-Ol 

28 3.00E-02 9.00E-03 3.39E-02 1.261.'.--01 28 2.0IlE-Ol b.00E-02 2.26E-Ol 8.3BE-1I1 
29 2.00E-02 2.00E-03 7.54E-03 8.30[-02 29 1.00E-01 9.99E-03 3.77E~02 4.19E-Ol 
30 30 
31 2.00E-02 3.33E-03 1. 26E-0;.~ 8.3BI:.-02 31 2.0010-01 3.33E-02 1.26E-Ol 8.38E-01 
32 32 
33 2.00E-02 3.33E-03 1.26E-02 8.3Bl-02 33 4.00E-02 6.66E-03 2.51E-02 1.68E-01 
34 3.00E-02 1.67E-02 6.29E-II2 1.26E-01 J4 2.00E-Ol 1.11E-Ol 4.19E-Ol 8. 313E-0 1 
3S 3.00E-02 2.60E-02 9.61E-U2 1.2£.E-Ol 3~.) 4.01110-02 3.46E-02 1.31E-Ol 1.6BE-Ol 
3& ND ND ND HD 3& ND ND ND ND 
37 ND ND ND Nil 37 
38 J8 
39 39 
40 40 
41 2.00E-02 7.33E-03 2.771::-02 8.38l-02 41 Nil ND ND ND 
42 2.00E-02 2.1'5E-02 B.13E-02 8.38E-02 42 liD ND ND ND 
43 43 .... 44 
4S 45 
46 4& 
47 47 
48 48 
49 . - 49 
SO 50 
51 ND ND ND Nil 51 ND ND ND ND 
52 52 
53 53 
... 4 4.8OE-02 1.42E-02 5.3&E-1I2 1.68E-Ol 54 1.20E-Ol 4.26E-02 1.61E-Ol S.03E-·01 



Cd Ni 

EVENT "Q/1 1b 1b/",i Iblld/in t.VI::NT "Q/1 Ib Ib/Mi Ibhli/in 
5S SS 
5b ~ib 

57 S'l 
58 SB 
S9 S9 
60 1.00E-02 2.89E-03 1.09E-02 4.19E-02 60 1.00E-02 2.B9E-03 1.09E-02 ... 19E-02 
61 61 
62 ND ND ND loll) 62 NO NO NO NO 
63 NO NO ND Nil 63 Nil ND ND ND 
64 NO ND NO NO b4 loll> NO Nil ND 
b5 6S 
bb 66 
67 2.00E-02 6.22E-03 2.35E-02 B.30t-02 67 Nil NO NO NO 
68 2.00E-02 8.BBI:-04 3. 3~)E-03 8.30£'-02 6B NO NO Nil Nil 
69 ND ND ND Nil 69 1.50E-Ol 5.83E-02 2.20['-01 6.29E-Ol 
70 . NO NO ND NO 70 1.0UE-Ol 2.1SE-02 1.0SE-Ol 4.19E-Ol 
71 NO ND NO NO 'l1 S.00l:.-02 B.88[-03 3.35[-02 2.10[-01 
72 3.00[-02 9.99E-03 3.7"lE-02 1.26E-01 ~12 8.110£-02 .~. 671:"02 1.01E-Ol 3.35E-Ol 
73 NO NO NO Nil n 1.70E.-Ol 3.40[-02 1.28E-Ol 7.12C-01 
74 ND ND ND NO 74 NI) ND ND NO 
75 7~ 

76 16 
77 NO ND NO Nil 77 Nil ND ND ND 
78 78 
79 79 
80 ND ND ND Nil 80 1.2U[-01 t.OSE-01 4.07E-01 5.03E-01 

N 81 81 
(Xl 

82 82 
83 83 
84 84 
85 OS 
B6 86 
87 ND ND ND Nil 8, Nil ND ND NO 
B8 ND Nil N1) NO BS 2.00E-01 4.44E·-02 t.b8E-01 8.38E-01 
B9 89 
90 3.00E-02 5.00E-03 1.89E-U2 1.261::-01 '10 2.00[-'01 3.33E-02 1. 26E-Ol 8.3BE-Ol 
91 2.00E-02 5.11E-03 1.931::--0;' 8.3010-02 91 Nil ND ND Nil 
92 3.00[-02 1. 3~E-03 5.03[-03 1.2£>[-01 92 ND Nil NO NO 
93 4.00E-02 1.91E-02 7.21E--02 1.6Hl-Ol 93 2.20E-Ol 1. 05E-Ol 3.96E-Ol 9.22[-01 
94 94 
95 ND ND ND Nil 95 Nil ND NO NO 
96 Nil NO NO NO 91> NO NO NO ND 
97 97 
98 '78 
99 99 

100 100 
101 101 
102 102 
103 103 
104 104 
105 105 
101> 1>.00E-02 2.1>7E-03 1.01E-02 2.51E-Ol 1116 3.00E-02 1.33E-03 5.03E-03 1.2bE"01 
107 NO NO ND Nil 107 3.00E-02 3.33E-03 1.26E-02 1. 26E-Ol 
lOB 108 

~ 



~ 

Cd Ni 

EVENT "gIl Ib Ib/", Ib/"i/in t::V~:NT KgIl Ib Ib/"i Ib/"i/in 
109 109 
110 3.00[-02 3.66E-03 1.38[-02 1.26[--01 110 2.00[-01 2.44E-02 9.22E-02 8.38E-01 
111 4.00[-02 1. 02E-02 3.86E-02 1. 6EJE:.-01 111 1.00E-Ol 2.55[-02 9.64E-02 4.19E-Ol 
112 112 
113 113 
114 114 
115 115 
116 116 
117 117 
11B 11B 
119 119 
120 3.00E-02 6.66E-04 2.51E-03 1.26[--01 120 1.00E-Ol 2.22[-03 B.3BE-03 4.19E-Ol 
121 121 

N 122 122 
1.0 123 123 

124 124 
125 125 
126 126 
127 127 
12B 12B 
129 129 
130 1.50 
131 131 
132 132 
133 13J 
134 1.34 
135 135 
136 136 
137 13'1 
13B 13B 
139 3.00E-02 B.00E-03 3.02E-02 1. 2(,E:.-Ol 139 1.00E-Ol 2.67E-02 1.01E-Ol 4.19E-Ol 



He;! P04-P 

EVENT "9/1 lb Ib/l1i Ib/ .. i/in I::VI£NT l1oJ /l Ib Ib/ .. 1 Ib/ .. i/in 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 8.50E-04 1.42E-04 5.34E-04 3.5bE-03 10 1. tlOE-Ol 3.00E-02 1.13E-01 7.54[-01 
11 11 
12 12 
13 13 
14 14 
15 15 
1b 16 -., 
17 ..: 17 
18 18 
19 19 
20 ;~O 

21 21 
22 22 
23 23 
24 24 

W 25 25 
0 26 NO NO NO NO <!6 2.90E-01 1.80E-01 b.81E-Ol 1.22E+OO 

27 ND NO Nil NI) 27 5.00E-01 7.22E-02 2.72£-01 2.10£+00 
28 NO NO NO NI) 2B 2.50E-Ol 7.50E-02 2.83E-01 1.05£+00 
29 29 
3.0 30 
31 NO NO NO NIJ 31 2.40E-01 4.00E-02 1. 51E-01 1.01E+00 
32 32 
33 NO NO NO Nil 33 9.20E-01 1.53E-01 5.78E-01 3.86E+00 
34 NO ND ND NO 34 7.tlOE-01 4.3;3E-01 1.63E+00 3.27E+00 
3S NO NO NO loll) 35 1.12E+00 9.70E-01 3.66[+00 4.69E+00 
36 ND NO NO til) 36 3.90[-01 3.90E-02 1. 47E-01 1. b3E·tOO 
37 2.50E-04 3.03E-04 1. 14E-03 1.051::-03 3'1 2.40[-01 2.91E-01 1.10E+00 1.01£+00 
38 3D 
39 39 
40 40 
41 NO NO NO Nil 41 5.80[-01 2.13E-01 8.02E-01 2.43E+00 
42 ND NO NO tiD 42 3.IIOE-01 3.23E-01 1.22[+00 1.26E+OO 
43 43 
44 44 
45 45 
46 46 
"7 47 
48 "8 
49 49 
5D 50 
51 NO NO NO NIJ 51 2.90E-01 2.80E-01 1.06E+OO 1.22E+00 
52 ,-., .'h 
53 53 
54 S4 2.90E-01 1.03E-01 3.89E-01 1.221'.+00 

~ 



~ 

Hq P04-P 

EVENT "11/1 lb lb/"i lbll.i/in t:V~:NT "gIl Ib lb/"i lb/"i/in SC; 55 
56 ~~6 

57 51' 
58 5B 
59 59 
60 60 
&1 61 
62 62 
63 63 
64 64 2.60£-01 1.10E-Ol 4.14£-01 1.09£+00 
65 65 
66 66 
67 b7 3.7UE-Ol 1.15E-Ol 4.34£-01 1.55E+00 
108 6B 4.30E-Ol 1.91E-02 7.21£-02 1. 80£+00 
69 ND ND ND Nil 69 2.9Ul-Ol 1.13E-Ul 4.25[-01 1.22E+OO 
70 ND ND ND ND '10 2.I:IOE-Ol 7.77E-1l2 2.9J£-Ul 1.1'1£+00 
11 71 2.40[-01 4.26E-02 1.61E-Ol 1.01E+OO 
72 72 1.'10£-01 4.66E-U2 1.71.£-01 S. 87E-'0 1 
13 73 3.50E-01 7.00[-02 2.b4E-01 1. 47E+00 
74 ND ND ND ND '14 5.1:10£-01 B. 1~~£'-U1 3.06£+00 2.43£+00 
15 75 
710 '76 
17 77 2.20[-01 2.93E-02 1. 11E-Ol 9.22E-01 
78 7B 
79 79 
88 80 1. 20£-01 1. OBE-Ol 4.07E-01 5.03E-01 

UJ 81 Bl 
~ 82 U2 

83 83 
84 84 
85 as 
810 B6 
81 3.00E-06 1.47E-Ob 5.53£-06 1.261:.-05 87 3.10l-01 1.51E-Ol 5.72E-Ol 1.30E+00 
88 U8 4.00E-Ol 8.8BE-02 3.35E-Ol 1.6BE+00 
89 B9 
98 90 7.30E-Ol 1.22£-01 4.59E-Ol 3.06E+00 
91 '11 2.00£-01 S.11E-02 1. 93E-Ol 8.38E-Ol 
92 92 1.00£--01 4.44E-03 1.b8E-02 4.19E-Ol 
93 93 3.1UE-Ol 1. 48E-Ol 5.59E-Ol 1.30E+00 
'14 94 
'15 9S 2.20E-Ol 3.91E-02 1.48E-Ol 9.22E-Ol 
'16 90 1.20E-Ol 9.86E-02 3.72[-01 5.03E-Ol 
'17 97 
98 98 
99 99 

lUO 100 
101 101 
to:! 102 
103 103 
104 itl4 
105 105 
lib 106 3.20E-Ol 1.42£-02 S.3bE-02 1. 34£'~00 
107 107 1.21l+00 1.34E-Ol 5.07E-Ul 5.07E+00 
108 108 



HI) P04-P 

EVENT ,,,,11 Ib Ibli'lt Ibll,i/in t::Vt::NT 119 / 1 Ib Ib/ ... i Ib/ ... ilin 
109 109 
110 110 3.3I1E-01 4.005E-02 1. 52E-Ol 1.38E+00 
111 111 3.50E-Ol 8.94E-02 3.37E-01 1. 47E+00 
112 112 
113 113 
114 114 
115 115 
11b Hb 
117 117 
liB 11B 
119 119 
120 1~>0 1.10E-Ol 2.44E-03 9.22E-03 4.blE-01 
121 121 

W 
122 122 

N 123 123 
124 1;~4 

125 125 
l2b 126 
127 127 
12B 12B 
129 1;~9 
130 1·30 
131 131 
132 132 
133 133 
134 IJ4 
135 135 
13b 136 
137 137 
13B 138 
139 S.80E-07 1.33E-07 5.03E-07 2.10~.-06 1~9 5.00E-01 1.33E-01 5.03E-01 2.10E+00 

~ 



~ 

TKN N02 .. NOl 

EVENT "911 Ib 110/,,1 lb/,,1/1n lV~NT ... ,11 lb 110/'01 Ib/"i/in 
1 1 
2 2 
3 3 
4 4 
5 5 
6 b 
7 7 
B B 
9 9 

10 3.00E+00 5.00E-01 1.89E+OO 1. 2600 1 10 IL 01lE-01 1. 33E-01 5.0.5E-01 3.35E+00 
11 11 
12 12 
II 13 
14 14 
15 15 
16 16 
17 17 
18 1B 
19 19 
20 20 
21 ~1 
~22 22 
23 23 
24 24 
25 2!:. 

W 26 3.40E+00 2.11E+00 7.98E+00 1. "2E+01 26 1. OOE+OO 6.22E-01 2.3SE+00 4.19E+00 
W 27 4.30E+00 6.21E-01 2.34E·'·00 1.8(11:.+01 2'l 2.201:.+00 3.18E-01 1.20E+00 9.22E+00 

28 2.00E+00 6.00E-Ol 2.26£+00 8.38E+00 :!8 9.1I1E-01 2.73E-01 1.03f.+00 3.81E+00 
29 29 
30 JO 
31 2.40E+00 4.00E-01 1.51E+00 1.011:.+01 31 1. 52E+00 2.53E-01 9.55E-01 6.37E+00 
32 .32 
33 5.40E+00 9.00E--01 3.3'7E+00 2.261:.+01 3~ 8.10E-01 1.35E-01 5.09E-01 3.391::+00 
34 4.50E+00 2.50E+00 9.43E+IIO 1 . [1')t:·~01 .3" 5.20E-01 2.89E-01 1.09E~00 2.18E+00 
35 4.00E+00 3.46E+00 1.31E-I01 1.681:.+01 3'.; 4.80E-01 4.16E-01 1. 57E+00 2.01E+00 
36 2 HOE+OO 2.80E-Ol 1.06HOO 1.1/r+01 36 8.60E-01 8.60E-02 3. ;~4E'-0 1 3.('OE+00 
37 1.70E+00 2.06E+00 7.77E-I00 7.121:.+00 3i' 4.90l-01 5.93E--01 2.24E+00 2.05E+00 
38 38 
39 39 
40 40 
41 2.20E+00 8.06E-01 3.04E+00 9.221:.+00 41 5.90E-01 2.16E-01 8.16E-01 2."7E+00 
42 2.20E+00 2.37E+00 8.94E+00 9.2;~E+00 42 3.80E-Ol 4. 0'7E-0 1 1. 54E+00 1.59E+00 
43 43 
4'1 r 44 
'IS 45 
46 46 
47 "7 
48 48 
49 49 
SO SO 
51 2.10E+00 2.03E+00 7.66E+00 8.801:.+00 51 5.40E-01 5.22E-01 1.97E+00 2.26E+00 
52 5"' . ~ 

53 53 
54 2.50E+00 9.88E-01 3.35E+00 1.0'.:jE+01 54 7.30E-01 2.59E-01 9.79E-01 3.06E+00 

I 

i I 
I 



TI<N N(JZ + N03 

EVENT '''Ill lb lb/"i lb/"i/in t::VI::NT "9 / 1 lb lb/"i lbll.i/in 
55 ~5 

56 S6 
57 57 
58 58 
59 59 
60 5.10E+00 1.47E+00 5.56E+00 2. 14E+01 60 8.40E-Ol 2.43E-Ol 9.15E-Ol 3.52E+00 
61 £.1 
62 62 
6:5 63 
64 2.20E+00 9.28E-Ol 3.50E+1I0 9.22E+00 b4 1. 28E+00 5.40E-Ol 2.04E+00 5.36E+00 
6S 65 
66 66 
67 5.30E+00 1.6SE+00 6.22E+00 2. 22E.+01 b7 1. 06HO 0 3.30E-Ol 1.24E+00 4.44E+00 
68 S.90E+00 2.62[-01 9.89(-111 2.4·/E+Ol 68 2.73(+00 1.21E-Ol 4.58[-01 1. 14E+Ol 
69 3.00E+00 1.17f+00 4.40E+00 1.261:.+01 69 7.60E-Ol 2.95F.-01 1.11E+OO 3.18E+00 
70 3.00E+00 8.33E-01 3.14E+1I0 t.26t::~01 jlO 4 . .,.OE-·01 1. 36E-Ol S.U[···Ul 2.05(+00 
71 2.50E+00 4.44E-01 1. 6GE'~OO 1.051:.·~O1 71 8.20E.-Ol 1.46E-01 5.50E-01 3.44E+00 
72 2.10E+00 7.0UE-Ol 2.b4E"·uO 8 .I:IUE·~O 0 12 4.50(·-01 1.50E-Ol 5.6hE-Ol 1.89E+00 
13 3.00E+00 6.00E-01 2.26E+00 1.261:.+01 n 8.30E-01 1.66E-01 6.26E-01 3.4910+00 
74 2.00E+00 2.90£+00 1.06f"·01 8.3ElE+00 74 4.10E-01 5.74E-01 2.16E+00 1. 72E+00 
1S 1S 
76 76 
77 ;:> .10[+00 2.80E-Ol 1. 06E+00 8.90HOO 77 4.60E.-Ol 6.13E-02 2.31E-Ol 1.93E+00 

W 78 78 
-l'"- 19 79 

80 1.40E+00 1.26E+00 4.75[+00 5.8'1E+00 1:10 6.80E-Ol 6.12E-Ol 2.31E+00 2.95E+00 
81 81 
82 92 
83 83 
84 (14 
B5 BS 
B6 116 
97 1.10E+00 B.31E-Ol 3.13E+00 7.121.+00 87 4.50E-01 2.20E-Ol 8.l0E-01 I.B9E+00 
89 2.30E+00 5.11E-Ol 1.9.3[+,,0 9.64£+00 89 4 . .30f-Ol 9.S5E-02 3.60E-Ol 1.80E+00 
89 09 
90 1:1.40£+00 1.40E+00 5.2BHOO 3.52(+01 '/0 1'. '>'(lE+OO 3.30E-Ol 1.24E+00 B.lOE+OO 
91 9.80E+00 2.50E+00 9.45E+00 4.1H+01 91 6.00[-01 1.53E-Ol 5.7BE-01 2.51E+00 
92 4.20E+00 1.8/E-01 7.04E·-1I1 1.76£+Ul 92 1.20E+OO 5.33E-02 2.0IE··01 S.03E1I10 
93 8.40E+00 4.01E·'·00 1.5tf+Ol 3.52l-101 93 1. S'JHOO 7.S9E-Ol 2.B7E+00 6.66E"·00 
94 94 
9S 2.00E+00 3.SSE-Ol 1.34E+00 8.301::+00 95 1.4Sl.+00 2.58[-01 9.72E-01 6.0flE+00 
90 2.30E+00 1. 89E+OO 7.1.3£+UO 9. 64t: .. ·UO 96 4.;~OE-01 3.~6f-01 1 . .5jE+OO 1.8UE+OO 
97 97 
98 '78 
99 99 

100 1110 
101 101 
102 102 
10l 103 
104 104 
105 SOS 
106 3.90E+00 1.13E-Ol 0.54E-1I1 1.6.51::.01 lU6 1. S6f+UO 6.93E-02 2.61E-Ol 6.S4f+DD 
101 b.40E+00 7.11E-01 2.6f1E+00 2.60l+01 107 I.SBl.+OO 1.70,;E-01 0.62E-01 6.62E+00 
lUB \118 

~ 



~ 

TKN N02 + N03 

EVENT "\1/1 Ib Ib/,.l Ib/"i/in EVENT "gil Ib Ib/ .. i Ib/,.ilin 
109 109 
110 3.10E+00 3.19E-01 i .... U,:-HIO 1.30£+01 110 1. ao£·~oo 2.2I1E-01 8.30E-01 1.5 .. £.00 
111 2.80E+00 1.15E-lll 2.70£-100 1.171:.+01 111 9.20£-01 2.35E-01 8.87E-01 3.86£+00 
112 112 
113 113 
11" 1 ... 
115 115 
111> 116 
117 117 
118 118 
119 119 
120 ".OOE+OO 8.B8E-02 3.3~E-01 1.68"::~01 1<!0 2.20E-01 ".89E-03 1.8"E-02 9.22E·-01 

LV 121 121 
VI 122 1';:''' ~" 

123 1'~3 
12 .. 12 .. 
1"" L::> 125 
126 126 
121 12' 
12B i;'O 
129 H'9 
130 UO 
131 131 
132 132 
133 t:B 
13 .. 1.H 
135 13S 
136 131. 
137 1:'~7 

13B UB 
139 ".OOE+OO 1.07E+00 ".02E+OU 1.6BI:.+01 1:!.9 ".60l-01 1.23E-01 ".63E-01 1.93E+OU 



Cl Na 

t:VENT "Q/l lb lbltli 1b/,.i/1n EVUIT I1Q/1 1b lb/,.i lb/,.i/in 
1 1 
2 'I.OOHOU .3.3JE+00 1.26E+1I1 1.bfJiC-t01 2 
3 1.00HOl 1.89[+00 7.12E+00 4.1'/t+Ol 3 
4 1.40E+01 2.3JE+01l a.BUE+1I0 5.111(+01 4 
5 7.00E+OO 4.12E+00 1. SSE+01 2. 9:~l-I 01 S 
6 1.20E+01 1.64E+U1 6.19E+01 5.0.setOl 6 
7 1.40E+01 2.18E+00 8.21E+OO S.B'/t·tOl 7 
8 11.00E+00 4.UIJE+1l0 1.81[-101 3.JS~:+01 B 
9 5.63E+02 1.25£+01 4.72E+1I1 2. 3/.L-I 03 9 

10 i:!.JS[+Ol 3.91E+00 1. 481::-1·01 9. 8',E t·O 1 to 
11 2.00E+01 7.11E+OO 2.68[+01. 8.38l+01 11 
12 6.00EtOO 6.6t,E-·U1 2.51E-IOO 2. SU,tUl 12 
13 2.70E+01 2.40E+OO 9.0S[+01l 1 . t:~t+02 13 
14 14 
1S 1S 
16 1b 
17 3.5bE+02 7.91E+00 2.98E+01 1.4']1:.+03 17 
18 lB 
19 :~. OOE+Ol 2.00E+Ol 7.54E·tOl 1.26l+O2 19 
20 2.10E+02 4.00E+00 1. 76L-I·u 1 8 .uo., >02 ;.'!O 
21 2.62E+02 1. 2SE+0;:: 4.72EtO:'> 1.101:.+03 21 
22 5.60[+0.3 2.67HOJ 1.01EtO. 2.JSCt04 'I 22 

7.00E+03 3.34£+03 1.26£:+04 2.93£:+04 
23 3.75[+03 2.S0E+02 9. 43E+0;~ 1. S'7l +04 23 2.501:.+03 1.67[+02 6.29£+02 1.0SE+04 
24 J.SOE+03 1.67E+03 6.29E+OJ 3.14'" t04 24 4.20E+03 9.JJE+02 3.52(+03 1.76E'-1·04 
2S e. 93l+0~3 3.57E+03 1.3~iE+04 3.74L+04 

I 
2S 

Vol 26 4.45E+02 2.7/Ct02 1.04E+1I3 1.861::+03 ~b 2.tlO£+02 1.74E+02 6.S:1(+02 1.171i:-t03 

'" 27 4. BO£+02 6.93Etlll 2.61[+U" 2.01L·'U3 27 3.00L+02 4.33E+01 1.63E+02 1.26E-I03 
28 2.25E+02 6.7~E+01 2.5SE+02 9.43E+02 28 1.JOE+02 3.90E+01 1.4/E+02 5 ... SEt02 
29 2.15E+02 2.1SE+01 8.11[+111 9.0H+0:! 29 
30 7. i'~E+02 4.3I1E+Ol 1. b2Ctll2 3.2SE-I-03 JO 
31 4.80E+02 S.OOHUl 3.02E-I-O;:: 2.011:.+03 31 1.20£:.+02 2.00[+01 7.S4E+Ol 5.03E+02 
32 7.20E+03 4.00E+02 1.01£+113 3.II;!L'+04 32 
33 2.88E+02 4.00[+lI1 1.01E+h~ 1.21l+03 :{3 1. 90£:.+02 3.16E+Ol 1.19[+02 1.90[+02 
34 1.0SE+02 S.8JE+Ol 2.2l1[-t·02 4 . .II0C'·02 34 1.00E+02 5.~~£+Ol 2.10£+112 4.191:":t02 
35 7.50[+01 o.SO£+Ol 2.45E+02 3.1.111:.-1-02 3!:i 4.301:.+01 3.72£+01 1.41E·HI2 1.80t:+02 
36 1.25E+02 1.2~HOl 4.71£+01 5.241:":+02 J6 9.00[+01 9.001:::+00 3.39£+01 3.77E+02 
37 S.OOE+lIl 6.051:.+111 2.2BE+0::: 2.111H02 3'/ 2.30E.+Ol 2.78£+01 1 .. 05(+02 9.04E+Ol 
38 4.0SE+02 1.3~E+Ol 5.091::+01 1.711":>03 JB 
39 2. 50E+0;~ 2.78E-I-Ol 1.05E-I"2 1 . 0~;l.+03 39 
40 2.10Et02 9.33£-1·00 3.52E+1l1 8.801::>02 40 
41 1.40E+01 5.13£+00 1.9.11(+Ul S.8"llHll 41 8.00E.+00 2.93E+OO 1. 11E+01 3.3SE+Ol 
42 2.00E+Ol 2.1SEHll 8.1JE·'·01 8.30£+01 .. 2 1.20E+Ol 1.<!'lE-tOl 4.a:3E+Ol 5.03E+01 
43 '1.001:":"01 1.40Et·01 5.2I1E-I01 2. 9~-IL+02 43 
44 5.00E+Ol 1.blE+Ol 6.0BE+Ol 2.1111:":-1,02 '14 
'IS 3.50E+01 i.OlE·Hll 3.01E+Ol 1.4"11+02 4S 
46 4.2':.[+02 9.44E+UO 3.S6":+U1 1.7EIE+03 .116 
47 1. 95E+02 4.3~3f+OO 1.6~-IE+Ol 8.17H02 47 
4B 1.aOE+Ol 1.S0H1I0 b.79EtOO 7.54£t01 4B 
49 ;!. 20E+0 1 2.44E+00 9.22E+00 9. 2;:'L" 01 4'1 
SO '.o.OOE+Ol 1. olE·tO 1 6. UII[:+lIl 2.1 or.: t02 50 
51 1.8UHOl 1.74EH11 6. Sl>E·' 0 1 7. S·U.+Ol 51 
52 ,;'!";) .,,, 
53 5~S 

54 1.20E+01 4.26E-I·00 1.61[+01 5.03£+01 ';4 

~ 



~ 

Cl tla 

t::VEtiT "gIl Ib Ib/t.i Ib/"i/in t::V~tlT iilJ/l Ib Ib/,d Ib/"i/ln 
SS 55 
S6 '.lb 
S7 5', 
SB 5B 
S9 59 
60 J 20E+Ol 9.24E+00 3."9E+II1 1.34£+02 60 ;-
61 61 
62 1.00E+Ol 6.00E+OO 2.26E+ul ".19£+01 62 
63 1.00E+01 S.S5[-01 2.10EHIO ".1'}l+01 63 
64 Ii 1111£+00 3.3I:1E+00 1.27E+II1 3. J~.ia:>G1 64 
bS 6S 
6b 66 
b7 1.00E+Ol 3.11f+00 1.17[-101 ".1910+01 6'1 
60 J.60E+Ol 1.60£+00 6.031::+110 1.51t::+02 60 
69 ;~.10£+01 B.16[+00 3.0B[·'01 B.BOl+Ol 69 
70 5.20£+01 1.44E+01 S.451:+ul 2.18t::+112 '70 
71 :1.20E+01 5.69£+00 2.1Sl+01 1.34l·>02 71 
72 1.60E+01 5.3.5E-tnO 2.01t::tOl 6.711:+1I1 12 
73 ;:'.30E+01 4.60E+OO 1.73Et01 9.6·11+111 7J 
74 6.00[+00 B.411[+011 3.17E+Ol 2.S1L+Ol J4 
7S 7S 
71. 'lb 
77 1.40E+01 1.B7E+00 7.04£-I·OU 5.B7H01 7'1 
78 I'B 

w 79 79 
-...J BO 1.30E+01 1.17E.01 4."lE+01 5."~E+D1 1:10 

81 Bl 
82 82 
83 8:s 
B .. a .. 
B5 8S 
81. 1:11. 
87 1.00E+01 ".89E+00 1. 84E+01 ".19t-+Ol 8'1 
88 6.00E+00 1.3JEtUO 5.03E+00 2.S11:':+01 88 
89 89 
90. 1.70E+02 2.83E+01 1.07E·tIl2 7.121: >02 '/0 1.0~E+02 1.75E+Ol 6.60E+Ol ".40E+02 
91 1.00£+02 2.SSL+01 9. 6'IE+U 1 ... 19[+02 91 1.04l+01 2.66E+00 1.00£+01 4.36£+01 
92 3.00£+01 1.33£+00 S.OJE-I·1I0 1.261:':+02 92 2.14E+Ol 9.S1£-01 3.S'}E+00 8.97E+01 
93 1.30£+01 6.21E+OO 2.341:+01 S.4':ol+01 93 4.E4ltOl 2.31£+01 8.72E-I01 2.03E+02 
9 .. '14 
9S 1.16E+02 2.0bE+01 7. 78E·' 01 4.8bl-l02 95 
96 4.02E+Ol 3.30E+Ol 1.25£+112 1.6&E+02 ~6 1.00£+01 1:1.22£+00 3.10E+01 4.19E+Ol 
97 1. 30[+0 1 2.74£+IIU 1.04£tOl S.4SE.+Ol 97 1.0I:ll+01 2.2B£+00 B.60E+00 ".S3£+01 
98 1.10£+01 7.33£+011 2.77EHI1 4.61HOl 90 9.I:IOE+OO b.5.5EtOn 2.46£+01 4.11E+Ol 
99 2.60E+02 1.15E+Ol ".36£+01 1.0'/H03 99 1.90[+02 8.4'1E+00 3.16£+01 7.96E+82 

101) 1.60E+02 2.31E-I·01 8.72Ettl1 6. 71t::+112 1110 1.26[+U2 1.1l;~E+O 1 6.86£+01 5.,28[+02 
101 1.40£ .. 02 2.02[+01 7.63[·tUl S.6·/H02 lUl 1.00lt02 1. 4'1[+01 5.45£+01 4.19E+02 
102 9.1S[t-03 7.58E+02 2.86[+IIJ ".09£+04 lU2 6.IIIIE-I03 ".66E+02 1.76£+03 2.51£+04 
103 2. 95E+0'" 3.20[+02 1.24E·t03 1.241:.+US 103 1.92£+04 2.13E+02 8.0SE"02 6.05[+0'1 
10 .. <!.lSF.+04 1.19EH13 ".50[+03 9.0iE.+0'" 104 1.52E+0" 8."'4[+02 3.18E+03 6.37E+0" 
lOS 1. OSETO ... 8.16[+02 3.0EF.+03 "."'Ol+04 lOS 6.70E.+03 5.21[+02 1.97E+03 2.01£+0" 
lOb 1.1SE+03 3.44F.+02 1.3i1F.·'"3 3.2';:;E+04 106 4.30E+03 1.91[+U2 7.21F.+02 1.80£+04 
107 t .10E+03 1.22E+1I2 4.61[+02 ".61H03 107 1.10E.+03 1.22£+02 ".61E+02 ".blE+03 
108 3.12E+03 1 . 7.5E+II;~ 6.S4HU2 1.31HO" 108 1.9"E·.03 1.001:+02 4.09E+02 8.17E+03 



Cl Na 

EVENT ,.g/l lb 1b/,.1 lb/,.1Iin t:: VI:. NT "'J/1 lb lb/,..i lb/Mi/in 
109 2. 95E ... 03 3.28E ... 01 1.24EHl2 1.24l ... 04 109 
110 ,>.00E"'02 1>. 11E ... Ol 2.30E-t-02 2.101::"'03 110 2.7I1E ... 02 3.30£+01 1.24E"'02 1.13E+03 
111 4.00E+02 1.02E+O<' 3. E1l.E+02 1.I>Ut::HJ3 111 1.70H02 4.34£+01 1.64E"'02 7.12E+02 
112 3.50E"'02 2.33E+Ol 8.BO£+U1 1. 411: t03 112 1.I>OE+02 1.07E+Ol 4.02E"'01 1>.71E"'02 
113 2.E17E+04 6.38[ ... 02 2.41E"'03 1.20l"05 113 9.2SH03 2.05["'02 7.75E+02 3.88E+04 
114 3.50E"'04 3.El9E"'O'! 1.47E+03 1.4"1HOS 114 2. ~!~.t+U4 ~.!. SlJE+02 9. 4~Ei-02 9.43E+04 
115 3.09E+1I4 1.031::"03 3.813£+113 1.291-+0S 115 8.70[+03 2.90E+02 1.09£+03 3.65E+04 
111> 1.66E+04 3.69E+02 1.39["·03 6.961:::-1-04 111> 8.00E+03 1.78E+1I2 1>.71£+02 3.35E+04 
117 11. 00E+03 1.95[+03 7.38£+03 3.351:.+04 117 2.S0E+03 i>.l1E+02 2.30E+03 1.05E.+04 
118 1.34E+03 1. 64E.o2 6. 18E+1I2 S.621:":+03 118 6.20E+02 7.S'lEt01 2.1:16[+112 2.60E+03 
119 4 44E"'03 9.86E+01 3.72E+0~' 1.86l+04 119 3.70H03 8.22E+01 3.10E+02 1. S5E::"'04 
120 1.00E+04 2.22E+02 8.38E+02 4.191:':+04 120 6.0IlE+03 1.33E+02 5.0.5E+02 2.S1E+04 
121 7.00E+03 1.01E+03 3.81£+03 2.93~+04 1;..11 4.10l+03 5.92E+02 2.23E+03 1.72E+04 

·-122 1.68E+04 7.4bE+02 2.82[+03 7.041::104 122 
w 123 s .. eOEi-O 4 1.80E ... 03 6.79E+03 7.54H04 123 6.40H03 6.40E+02 2.41E+03 2.68£+04 
00 124 1.;?OEt03 1.2UE+02 4. 5~iE:+U2 S.031:":t03 124 

125 2.90E.i-03 3.22["'01 1.22E"'O:':! 1.2;!l+04 125 
126 4.95E+02 2.7SE+01 1.04EtU2 2.1l·/H03 126 3.5I1E+02 1. 94E+01 7.33E+01 1. 47E+03 
127 1.85[+03 4.31E"'02 1.6;~H03 7. 7~'l.+03 1;~7 1.4Ul+03 3.26E"'02 1.23E+03 S.87E+03 
12B 1.93E"'02 4. 29E ... 00 1.62E+01 8.09£t02 li.:!8 1.I:IOE+U2 4.00["'00 1. 51E+Ol 7.54E~·02 

129 b.OOE"'Ol 3.20E+U1 1.21E·t02 2.S1H02 129 4.40Ei-01 2.35E"'01 B.85E+01 1.84E+0::~ 
130 3.1!;;E+02 1 . <!9E+0;~ 4.87E+02 1. ~·/t::+03 130 3.30£+02 1. 14E"'02 4.29E+02 1.3BE"'U3 
131 1.00E"'02 2. 11E ... 01 7.96E"01 4.1'i'~+U2 131 4.80l+01 1.01E+01 3.02E+01 2.01E+02 
132 7.00E+02 5. 44E ... 01 2. 0~E+U2 2.931':+03 132 4.20[+02 3.26Et01 1.23E+02 1. 76[+u3 
133 1. 35E"'03 4.05E+U2 1.53£+03 S.66l"'03 13~ 1.10l+03 3.30E+02 1.24£+03 4.61E+03 
134 1.08E+03 2.39[ ... 01 9.01E+1l1 4.50t::i-03 134 7.i:!IIE+02 1.60£+01 6.0.5£·tOl 3.02E+03 
135 1.70E+02 9.44E+01I 3.56E"01 7.12l+02 US 7.00l+01 3.89E+00 1.47E+Ol 2.93£+0::' 
136 9.50E+01 B.44EH10 3. 18E ... 1I1 3.98t:+02 136 4.40E+01 3.91E ... 00 1. 40E+01 1.8·1Et02 
137 4.80E+01 1.23E+01 4.63£+01 2. 01H 02 13"1 3.20l+01 0.17E+00 3.0BE+01 1.34E+02 
138 a.OUE+01 8.00E"'00 3.02E+01 3. ;5',1::"'02 138 4.2I1E+01 4.2UE+00 1. 53E+01 1.76E·.02 
139 1.60E+01 4.26["·OU 1.61E+01 6.711:+01 139 1.UOE+Ol 2.671::+00 1.01E+01 4.19E+01 

~ 



~ 

Ca 504 

EVENT .. gIl Ib Ib/ .. i Iblld/in t:.VI:.HT .. gIl Ib Ibll~i Ib/ .. i/in 
1 1 
2 2 
3 3 
4 4 
5 5 
I. I. 
1 1 
0 8 
9 9 

10 10 
11 11 
12 12 
13 13 
14 14 
15 1S 
110 ib 
17 17 
i8 18 
19 t9 
20 20 
21 21 
22 8.00E+01 3.02E+01 1.44E+02 3.3~f.+02 22 
23 1.00E+02 b.b6E+00 2.51E"·01 4.1'/1+02 23 
24 1.15E+02 2.5~E+01 9.b4E+ul 4.8~E.02 24 
25 25 w 210 4.20E+01 2.b1E+Ol 9.8bE+1I1 1.76E+02 210 ~ 
27 5.60E+01 8.08E+OO 3.05E+01 2.3',1:.+02 21 
20 2.20E·01 b.bIlHOO 2.4'JE+Ol 9.22£+01 28 
29 29 
30 30 
31 2.00E+01 3.33E+00 1.26E+01 a.38HOl 31 
32 .52 
33 2.lOE+01 3.50E+00 1. 32E+Ol a.aOH01 3~ 
34 2.90E+Ol 1. 61E+Ol 6.08HOl 1.22E+02 34 
35 4.10E+Ol 3.S5E·H'1 1. 34[+02 1. 7;~H 02 35 
36 2.30E+Ol 2.3I1E+OO 8.b'lE+UO 9.b4E+01 Jb 
37 0.00£+00 9.68[+OU 3.65E+01 3.3SH01 37 
38 .. J8 
39 39 
40 40 
41 8.90E+00 3.26E+OO 1.23E+Ol 3.731:.+01 41 
42 9.50£+00 1 .. 02E+Ol 3.86E+1I1 3.9310+01 42 
43 43 
44 44 
45 45 
'II. 46 
47 41 
48 48 
49 49 
50 ';;0 
51 51 
52 52 
53 S3 
54 54 



c. 504 

I::VENT .. gIl Ib lb/14i Ib/"t/tn t::VENT "gIl Ib Ib/"t lblfli/in 
5S !:>5 
50 Sb 
57 57 
58 ~.B 

59 S9 
00 bO 
01 bl 
02 b2 
03 03 
64 1.4 
oS l>S 
00 6b 
07 6·' 
68 1..8 
09 69 
78 ;>0 
71 '/1 
72 72 
73 73 
74 74 
75 7~ 

70 76 
17 "17 
78 ;>8 

~ 79 ,9 
0 80 liD 

81 81 
82 1-\2 
83 8:S 
84 1-\4 
85 a~ 

80 S6 
67 £I, 
88 fl8 
89 IW 
90 1.20E+01 2.00E+00 7.54E+1I0 5.0:~t:+01 '/0 
91 5.00E+00 1.28£+00 4. a;~E+Oh 2.101+01 91 
92 S.50E+00 2.44E-Ol 9.22E··lll 2.30F.:+Ol 92 
93 6.00E+00 2.87E. .. 00 1. 08E·, 01 2. Stl.+Ol 93 
94 ,/4 
95 9~ 

96 2.00E+01 1.64E+Ol 6.20E .... 11 8 . .3~HOl '?6 
9" ;:~. 30f+Ol 4.8Sl+00 1.S:iE·IUl 9.64~+01 97 
98 1.10E+01 7.305£+00 2.77E+Ul 4.61.1':+01 90 
99 ;? 60E+II1 1.1SE.+llh 4.36['100 1.0,,.1:.+02 '79 

100 J.80E+Ul 5.49E+00 2.07["'01 1. S'lf HI2 IUD 
101 2.80[+01 ".04E+lIU I.SSE.+Ol l.t7t+02 101 
102 I.S0E"12 1.1"7E+Ol 4.40E+01 6. 29"::i·U2 1112 
103 2.30E+02 2.55E+00 9. 64E·' ou 9.64H02 103 
104 1.70E·.02 9.44[+00 3.56E·.Ol 7.121: .02 104 
lOS 8.00E+\l1 6.22E+IIO 2.35[+01 3. 3~,1:.+02 10~ 

101> 1.03H02 4.S8E+OO 1.i'JE:+Ol 4.32£+02 lub 1.80E+02 8.00[+00 3.02E+Ol 1.54E"·02 
107 9.70E+Ol 1. OOE+l11 4.0l.E+Ul 4.0l.H02 1117 b.OOI:.+Ol 6.I>l.E+00 2.51E+lll 2. 51E"0;~ 
108 1.t10E+II1 4.3.5E+III1 1.6Jt::·.Ul 3.2·;f+02 108 

~ 



~ 

c. 504 

EVENT "CJ/l Ib Ib/Mi Ib/ .. i/in t::VI£NT tlg/l Ib Ib/Mi Ib/ .. i/in 
109 1119 
110 4.50E+01 S.SOE+OO 2.0J£+01 1.89C~02 110 3.70£~01 4.5:>'E+00 1. '11E+Ol 1.551::+02 
111 4.10E+Ol 1.05E+Ol 3.95['101 1.7:"1:+02 111 4.1UH01 1.051:+01 3.95E+Ol 1.72['102 
112 4.70E+Ol 3. BE+OO 1. H1EHl1 1. 9,/t:·~02 112 
113 2.20E+02 4.89E.+l)0 1.04E+01 9 .2;:~~+O2 113 
114 4.50E+02 5.00E+OO 1.9'1£+111 1 . l:I'lE:~03 114 
115 3.60(+01 1.20E+00 4.53£+00 1.SU+02 115 
116 2.80E+01 b.22E-Ol 2.3'j£+00 1.1'11'.: .02 116 
117 1.30£+02 3.19[+01 1.20E.-I0:' 5. 4'jl +112 117 
11B 1.00E+02 1.22£+01 4.61E+01 4.191':~02 l1B 
119 3.40E+O;~ 7.SSE.+00 2.8SE.+Ol 1. 42!H 03 119 
120 1.40E+02 3.11E+OO 1.17E+Ol 5.B7E-t02 120 
121 ;'.70E+02 5.34E+Ol 2. 02E·t 02 1.5!:'!:'~03 1;:'1 

~ 122 1 ... .)., 
I-' ' .• t.. 

123 3.20E+02 3.20E+01 1.21EH2 1. 34t: -10;, 1:!3 
124 L?4 
12S 12~ 
126 4.80E+01 2.b7E+00 1.01E+Ol 2.011:+02 12b 
127 4.00E+Ol 9.33E+00 3.S2E-I01 1.oBH·02 127 
12B 3.10£+01 6.B9E-Ol 2. bOE+ilO 1.3010+02 1213 
129 2.S0E+01 1.33E.+01 5.0~'E+01 1.0!;l.+02 12'1 
130 3.60E+01 1.24E+01 4.613E+Ol 1.51£+02 130 
131 1. 30E+0 1 2.74E+OO 1. 04E·~01 S.4Sl+01 131 
132 1.60E+Ol 1.24£+00 4.09£+UO b.71t::~01 132 
133 1.00£+01 4.90E+00 1. 01E'1 01 0.71L-IOl 13~ 
134 1.10£+02 2.44£+00 9.22[-100 4.01£+02 U4 
US 1.10E+01 t.. 11£-01 2.30£+OU 4.b11:+01 13~ 
136 1.10E+Ol 9.77£-01 3.09£+ilO 4.blC~il1 1.10 
137 '7.00£+00 2.30£+00 B.b71::+00 3.771-101 137 
139 '1.UO£*UO 9.00E-01 3.39£.+00 3.7/L~01 1J9 
139 S.OO[+OO 1. 33£·.OU 5.0;3E+00 a.l0E.+01 139 1.00E.+01 2.07E+OO 1.01E+01 4.19E+01 



o & G 

EVENT IUJ/l Ib Ib/"i Ib/"i/1n 
1 5.UOE+UO 3.33E-01 1.2bE+IIO 2.10E+01 
2 
3 
4 
5 
b 
7 
8 
9 

10 4.00E+00 b .bbE-01 2.51E+OU 1.b8l+01 
11 
12 
13 
14 
15 
16 
17 
19 
19 
20 
21 
22 
23 
24 
25 

.po 26 1.bOE+01 9.95E+00 3.75E+01 6.7H+01 
N 27 2.70E+01 3.90E+00 1. 47E+U1 1.13E+02 

28 1.00[+01 3.00E+(lU 1.13E+01 4.19l+01 
29 
30 
31 
32 
33 1.00E+01 1.67E+00 6.29E+OO 'I . 19f:+0 1 
34 1.bOE+01 B.BBE+OO 3. 35EH 1 b.71l+01 
35 8.00E+00 b. 9.~E+OO 2. 61E,"1I1 3.35Et01 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
41 
'lEI 
49 
50 
S1 
S'> L. 

53 
S4 1.10E+01 3.91E+00 1. 48E~'01 4.UI:.+01 

~ 



~ 

o to. c o to. G 

EVE14T "9 /1 Ib Ib/"i Ib/"i/tn EVENT "gIl Ib Ib/"i Ibh.i/in 'is 109 
56 110 
57 111 
58 112 
59 113 
bO 114 
bl 115 
b" ~. 11b 
b3 117 
b4 118 
b5 119 
b6 120 
b7 2.00E+00 0.22E-01 2.35E+00 8.30E+OO 121 
68 5.00E+00 2.22E-Ol 8.38E-Ol 2.10HOl 1"" 

b.OOE+OO 2.3SE+00 8.80EtOO 2. SlI::tO 1 ~~ 

b9 123 
70 2.00E+00 S.55E-Il!. 2.10E.~00 8.301:.+00 124 
71 125 
72 5.00E+00 1.b7E+OO 6.29E+00 2.10~+01 126 
73 127 
74 6.00E+00 8.40E+1l0 3.17E~·01 2.51E.+01 128 
75 129 
76 8.00E~OO 1.78E-01 6.71E-Ol 3.3Sf.+01 130 
77 9.00E+1I0 1.20E+1l1l 4.505E+UO 3.771:tOl 131 
78 132 
79 133 
80 1.00E+00 9.00E-01 3.39E+00 4.19E.+00 134 

.p- 81 135 
Vol 82 136 

83 137 
84 130 
85 139 
86 
07 
88 
09 
90 2.20E+Ol 3.66E+1I0 1.38E+01 9.221:.+01 
91 
92 
93 
94 
9S 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 



APPENDIX B 
PAVED RUNOFF 

TA~L.E B-2 Pav~d runoff flow and quality data - Sacra"pnto Hwy 50 

TS 
RMNFALL. RUNOFF. 

EVENT DATE inches illl:.hes fUR pH E.VENT "gil Ib Ib/l'li Ib/l'li/in 

1 12119179 5.00E-Ol 3.00E-Ol 6.00E-Ol 6.10E+00 1 3.40E+02 4.65E+01 3.51E·t02 1.17E+03 
2 01l09/BO 1.01E+00 B.l0E-Ol 0.02E-Ol 7.00E+01I 2 2.94[+02 1.0B£+02 B.19E+02 1.01E+03 
3 01/10/80 9.40E-1I1 7.,>,OE-Ol 0.40E-Ol 6.00[+00 3 1.47E+02 5.29E+01 3.99£+02 5.05E+02 

4 01/11/011 1.05E+00 9.6OE-Ol 9.14E-Ol 0.00£+00 4 2. SSE+O~~ 1. 12E+1I2 8.42£+02 0.77£+02 
5 01/15/00 1.BOE-Ol 1.50E-Ol B.l3E-1I1 7. ,~O[+OO 5 1.70E+02 1.16E+Ol 8.77E-fDl 5.84E+02 
6 01l16/BO 3.40E-Ol 2.90E-Ol B.53[-01 '7.60[+00 6 1.03[+02 1.36E+Ol 1.03E+02 3.54[+02 
7 01/17/811 9.10E-Ol 7.50E-Ol 7.73E-Ol 7.S0E+00 7 1.86E+02 0.35[+01 4. BOE+O;~ 6.39E+02 
8 02l14/BO 1.40E-01 B.00E-02 5.71E-01 0.70E+00 8 3.01£+02 1.10[+01 8.28E+Ol 1.03E+03 
9 02114/80 6.00E-02 6.1I0E-02 1.00E+00 7.41E+OO 9 2.00E+02 5.47E+00 4.13E+01 6. BaC·t02 

10 02/14/BO 1.30E-Ol 1. 20E-01 9.23E-Ol 6.80E+00 10 2.30E+02 1.26£+01 9.49E+Ol 7.91E+02 
11 02/15/811 2.'>'0[-01 '~.OOE-Ol 6.'>'OE-Ol 6.1:15E+00 11 1. 34E+02 1.22E+Ol 9.21E+Ol 4.61E+02 
12 OV15/80 4.IIOE-Ol 3.10E-Ol 7.7~ .. [-Ol 6.7!:.E+OO 12 2.49E+02 3.52E+Ol 2.6SE·t02 B.56E+02 

i:"- 13 02/15/00 2.S0E-Ol 2.1101::-01 8.00E-Ol 6.80[+00 13 3.00Et02 2.73E"·1I1 2.06[+02 1.03£+03 
.l. ... 14 02/16/00 4.30E-Ol 4.20E-Ol 9.77E-Ol 6.90E+00 14 1.12E+02 2.14E+01 1.62E+02 3.B5£+02 

15 02l16/BO 3.JOE-Ol 1. '}OE-'Ol 5.16E-Ol 6.90E+00 15 1. 43£+02 1.20E+01 9.67E+Ol 5.0'l£+O2 
16 02116/80 1.10E-·01 1.10E-Ol 1.27E+00 6.90E+00 16 1.08E+02 6.89£+00 5.20E+01 3.·71E+02 
17 OU17/00 6.00E-02 5.00£-02 tl.33E-Ol 7. "JOE·tOO 17 "I.10E+Ol 1.62£·tOO 1.22E·Hlt 2.44E+02 
18 02117/80 6.00E-Ol t •. OOE-Ot B.82E-Ol 7.20E+00 18 1.76E+02 4.81E+Ol 3.63E·t02 6.05E+02 
19 02/18/BO 1.62£+00 1.40EtOO 0.64E-01 "I.40E·tOO 19 3.17E+02 2.02E+02 1.53E"·03 1.09[+03 
21 OU20/S0 4.70E-Ol 3.90E-01 8.30E-01 7.10E+00 21 1.46E+02 2.59E·tOl 1.96[+02 5.02F.+02 
22 02121180 5.40E-01 5.00E-Ol ".2bE--Ol 7.1'5£+00 22 1.07E"·02 2.44[+01 1.84E+02 3.68E"·02 
23 0{'./27/80 1.00E-Ol 6.IIOE-02 6.00[-01 6.85E+OO 23 1.90E+02 5.19E+00 3.92E+01 6.53E+02 
24 OU27/80 4.00E-Ol .3.20E-Ol 13.110£-01 6.60£+00 24 2.55E+02 3.72E+Ol 2.81E·t02 B.77E+02 
25 03/04/80 3.~;OE-Ol 3.10E-01 8.06£-01 6.90E+00 25 1.20E+02 1.69E+Ol 1.20[+02 4.13E+02 
26 0.V05/aO 4.IIOE-02 ~i. IIOE-02 7.S0E-Ol 7.11:1£+00 26 2.63E+1I2 3.59E+00 2.71E+Ol 9.04E+02 
27 03/0S/8U 1.00E-01 6.00E-02 6.00E-Ol 7.27E+1I0 27 4.11E+02 1.12£+01 8.4BE+01 1.41£+03 
2B 03/05/30 5.00E-02 3.00E-02 o.OOE-Ol 7.17E+00 28 2.18E+02 2.9BE+00 2.2SE+1I1 7.49E·t02 
29 03/05/80 6.00E-Ol 5.20[-01 8.67E-Ol 7.00E+00 29 6.80[+01 1.61E+01 1.22E+02 2.34E+02 
30 0.3/25/BO 7.00E-Ol 5.JOE-01 7.57E-01 6.90E+00 30 2.01E+02 4. 8SE·tO 1 3.66E+02 6.91.E+02 
31 114/04/80 8.30E-01 6. '10£-0 1 a.3iE-01 7.10£+00 31 1.11E+02 3.49E+01 2.63E"t02 3.82E+02 
32 iU03/80 4.00[-01 .3.30£-01 8.25['-01 6.70E+1I0 32 3.7;:SE+1I2 5.61E+01 4.23E+02 1.28[+03 
33 12/03/80 2.40E-Ol 2.30E-01 9.58E-Ol 6.45E+OO 33 2.6'1E+02 2.82E+lll 2.13E+02 9.25[+02 
34 lU04/BO 3.5I1E-Ol ~L~'IOE-Ol 9.43£-01 6.55[+00 34 1. :WE+02 2.119E+lll 1.50£+112 4.78E+1I2 
35 01122/81 1.27E+00 1. 25E+00 9.IHE-Ol 5.75E+00 35 1.92["'02 1.09[+02 8.25E+02 6.60E+02 

III... 



II"'" 

VTS 55 

EVENT ",gil Ib 11l1lii Ib/"'i/in £Vl~NT Mgll Ib Ib/Mi H./foIi I in 
1 7.60£+01 1.04E+01 7. 84[-tl11 2.6il+02 1 2.16E.+02 2. '75[+01 2.23[+02 7.4:5[+02 
2 2.00E+U1 7.3ElHOO 5.S7EHll 6.881.':+01 2 1.(,3£+02 6.01E~01 4.54E+U2 5.60["02 
3 6.30£+01 2.27£+Oi 1. 7l.£·1 02 2.17E:.+02 3 5.701:+01 2.05£+01 1 . 55£+0;~ 1.96E+02 
4 tJ.SOE+01 3.72E"01 2.I:I1[+U2 2.9;-~t::+02 4 i.S5E+02 6.78E+01 5.1;:!E+02 5.33E+02 
5 5 1.11E:.+02 7.58£+00 5.72[+01 3.82£+02 
6 6 :5. SIJEI'O 1 4. 6;~E+0 0 3.49E+01 1.20£+02 
7 4.30E+01 1.47E+01 1.11£+02 1.4E1l.+02 7 9.301:+01 3.1B£+01 2.40£"'02 3.20£+02 
8 a 1.ME+02 S.98E-I-OO 4.51E"·01 S.64E"U2 
9 9 9.4I1l+01 2.57[+00 1.94£+01 3.23[+02 

10 6.60E+Ol 3.61£+00 2.72E+Ol 2.27E+02 10 1 . '~4E+02 6.78£+00 5.12E+01 4.26L':+02 
11 7.20E+01 6.56E+1l0 4.95E+Ol 2.4fll:+02 11 4.80[+01 4.37£'''00 3.30[+01 1.65£+02 
12 9.00[+01 1.27E+01 9.5'/[+01 3.09£+02 12 1.33E+02 1.81:11:::+01 1.42E+02 4.57[+02 
13 8.00E+01 7.29E+OO 5.50E+Ol 2.7SE:.+02 13 1.S4H02 1.401'.:+01 1.06£+02 5.29£+02 
14 3.40£~01 6.51EH10 4.91£+lll 1.1"£~02 14 4. 60E-I-O 1 8.80£+00 6.64E+01 1.50E+02 
1S 4.40£+01 3.81EHIU 2.87[+01 1.51l.+02 15 7.501:+01 6.49[+00 4.90£+01 2.513[+02 
16 2.1:10[+01 1.79£+00 1.3SE+Ol 9.631:':'1,01 16 3.70£'''01 2.36E"00 1.78E+01 1.27£+02 
17 17 1.20l+01 2.73E-Ol 2.06E+00 4.13E+01 

~ 
18 S.00E+01 1.37E+01 1.03E+02 1.72£+02 18 9.011E-I·01 2.46£+01 1.86E+02 3.09Et-I12 

V1 19 5.80E+01 3.70E+01 2.7,}[+0~ 1.9'/L+02 1'7 1.bf.l+02 i.06E+02 7.99[+02 5.71E+02 
21 5.60E+01 9.95[+1111 7.51E+1I1 1 . 9,5L~ ... 1J~~ ;!1 7.20£+01 1.28£+01 9.65E+01 2.48E+02 
22 5.80E+01 1.32E-IOl 9.97[+01 1.991:+02 22 3.20l+01 7.29E-I00 5.50[+01 1.10E+02 
23 23 9 . .311£,"01 2.54E+OO 1.92£"'01 3.20[+02 
24 5.00[+01 7.29£+00 5.50E+01 1 . 7~~1:.+02 24 9.00E:.+Ol 1.43£+01 1.00[+02 3.37E-I02 
25 3.30E+01 4.06E+00 3.52£+01 1.13£+02 . 25 5.10E+01 7.2UE+00 5.44E+01 1.7S[+02 
26 26 1.57E+02 2.15E+00 1.62E+Ol 5.40E+02 
27 n 2.79£+02 7.6:5£+00 5.76["'01 9.59E+1l2 
28 28 1.58[+02 2.10E+OO 1.63E+01 5.43[+02 
29 2.10E+Ol 4.97E .. ·00 3.75["'01 7.22£+01 .. !9 4.00E·I·01 9.40E+00 7.1S£·~01 1.30E"·02 
30 6.30E+01 1. 52E+01 1.lSE+Oc 2.17l+02 30 9.80l+01 2.37E+01 1.79[+02 3.37E+02 
31 4.60[+01 1.45E+1l1 1.0'/[+02 1.S(J£+02 31 0.40E:+Ol 2.01E+01 1. 52E+02 2.20E+02 
32 7.50£+01 1.13E+1l1 8',51£+01 2.5UE:.+02 3'> 2.44E:.+02 3.67[+01 2.77E+02 8.3'1E+02 .-
33 7.3UHOl 7.65E+1l0 5.77£+111 2. SiE'~O~~ :53 1.S9E+02 1.67[-1'01 1.2bE+02 5.47£+02 
34 4.20E+01 6.31[+00 4.77E+01 1.44l+02 34 a .10HOl 1.22[+01 9 :19£+01 2.78E+02 
35 '1.30[+01 5.30["01 4.011£+02 3.20[+02 3S 9.211£"01 5.':~4£+01 3.'75E+02 3.16[+02 



VSS TOC 

EVENT Mg/l Ib Ib/j1i Ib/l'li/in teVL:NT Mgll Ib Ib/Mi l~;,'ti/in 

1 4.bOH01 6.29E+OO 4.74E+Ol 1.581:.+02 1 
2 3.50[+01 ' 1.2'1E"·01 <J.75E·I·Ol 1.~!II£t02 2 2.10£+01 7.75E+00 5.85E+Ol 7.22E+Ol 
3 1.00E+Ol 6.48E+OU 4. 09E'1 01 b. 1 '/L+Ol 3 1.00E.+01 3.60E+OO 2.72E+01 3.44E+01 
4 3.00E+Ol 1.31E+Ol 9.90E+01 1.0Jf+02 4 1.10E·tOl . 4. 01E+00 3.63E+01 3.78E"·01 
5 5 
6 6 
7 1.70E+01 5.81E+00 4.3BE·tOl 5.84E.+01 7 1.30E.+01 4.44E+00 3.35E+01 4.47E+01 
B 8 
9 9 

10 3.20[+01 1.75E+00 1.32E+lll 1.10£+02' 10 
11 2.20E+01 2.00£+00 1. 51£+(Jl 7.56[+01 11 
12 3.40£+(J1 4.80[+00 3. b2f. ... '11 _1.171:0:+02 12 
13 3.20E+01 2.92E+00 2.20£+01 1.10L"·02 13 
14 1.30E+Ol 2,49E+00 1.00E·'·01 4.47£1-01 14 2 ..... 0E+Ol 4.97E+00 3.7SE+Ol 8.94[+01 
IS 2.00E+01 1.73E+00 1. 31E+01 6.0E;1:. .. ·01 15 4.6UI:.+Ol 3.98£+00 3.00E+01 1.50[+02 

~ 16 1.<!OE+Ol 7.65E-·01 5.78E+1)0 4.1.~i:+Ol 16 
0' 17 17 

111 2.20E·"01 6.01E+00 4.541:+01 7. 56~+U1 18 3.40E+Ol 9.29E+00 1.01E+Ol 1. 17E+02 
19 ::~.30E+Ol 1.47E+Ol 1.11EI02 7.911:.+01 19 
21 t. tlIlE+Ol 3.20E·/-00 2.41E+Ol 6.19£+01 21 
22 7.00E+()0 1.59E+OO 1.20E+tJl 2.41l+01 22 
23 23 
24 1.70£+01 2.40E+00 1.B7E+Ol 5.04L+01 24 
2S 1.50E+Ol 2.12E+OO 1.60£1-01 S. H,f.t·01 25 4.00E+00 5.65E-Ol 4.26E+00 1. 30E+0 1 
26 26 
27 27 
28 28 
29 1.20E+Ol 2.84E+00 2.15£+01 4.1J1::+01 29 
30 2.20£+01 S.31E+00 4.01E+01 7.St,I:.+01 30 3.60[+01 8.69E+OO 6.56E+Ol 1.24E+02 
31 1.40E+Ol 4.40E+00 3.32["'01 4.1:11£ tOl 31 1.40E·/-Ol 4.40EI-00 3.32E+01 4.81E+Ol 
32 ;L 80E+01 S.71E+OO 4.31£+01 1.31l+02 32 2.10[,+01 3.16E+00 2.38E+Ol 7.22E+01 
33 2.S0E+Ol 2.62E+OO 1.98C+01 a.601~+01 33 
34 1.40E+()1 2.10E+()() 1.59E·1-(11 4.El11:.+01 34 
3S 1.30£+01 7.40E+00 S. S9EHl1 4.41001 .55 2.00E+01 1.14£+01 11.60E+01 6.8EIE+01 

~ 



~ 

COD Pb 

EVENT 1"11)/1 Ib Ib/,'Ii Ibh,ilin £Vt~NT i-Ig/l Ib Iblf'li Ib/l"lil in 
1 1 6.00E-Ot 8.20[-02 6.19E-01 2.06[+00 
2 1:I.60E+01 3.17E+01 2.39E+1I2 2.9bt::H)2 2 7.00E·-Ol 2.SBE-Ol 1.9S£·~00 2.41£+00 
3 2.80E+01 1.01E+01 7.60EHl1 9.6:?HOl 3 2.001:.-01 ·7.20E-02 5.43E-Ol 6.8nE-01 
4 4.20E~01 1.B4[+1I1 1.39E+1l2 1.44l':+02 4 4.0IlE-Ol i.75£·-01 1.32£"00 1.38[+00 
5 S 6.00l-01 4.10[:-02 3.09E-01 2.061:+00 
6 6 3.00[-'01 3. -'6£-02 2.99E-01 1.03E+OO 
7 4.70E+01 1. 61E+0 1 1.21E+02 1 . b2~_+02 1 4.00L-01 1.37£-01 1.03E+00 1.30E+00 
B B 6.00E-01 2.1'7E-02 1.i,SE-01 2.06E+00 
9 9 4.00l-01 1.09£-02 8.25E-02 1.3B(+00 

10 10 4.IIOE-·01 2.19£-0;:'- 1.65E-01 1.3BE+00 
11 11 2.00E-01 1.82£-02 1.311E-01 6.8IK-01 
12 12 4.1I0E--01 5.65E-02 4.26['-01 1.38£+00 
13 13 3.0Ul-01 2. 73E-O~~ 2.06[-'01 1.03[+00 
14 4.20E+01 8.04£+00 b. 06[·~01 1.44£+02 14 @ ND ND ND 
1S 8.30E+Ol 7.18E+()0 S.4;:'.E+01 2.8~:'.·t02 1~ 3.00E.-01 2.60[-02 1. 96E-01 1.031::+00 
16 16 ND ND ND ND 

~ 17 17 ND ND ND ND ...., 
18 5.00E+01 1.37[+01 1. 03t::+02 1.72£+02 18 4.00[-01 1.09£-01 8.25[-01 1.313E+00 
19 19 4.00l-01 2.S5E-01 1. 93E+00 1.30E+00 
21 21 4.00E-111 7.11E-02 S. 36E-'0 1 1.38E+00 
22 22 1.00E.-01 2.28E-02 1. 72E-01 3.44E-01 
23 23 4.00E-01 1 .0,}E-·02 8.25['-02 1.38£+00 
24 24 3.00L-01 4.37E-02 3.30E-01 1.03E+00 
25 1.60E+Ol 2.26E+00 1.71E+01 5.50E+01 25 2.IIOE-01 2. B2E--02 2.13E-01 6.80E-Ol 
26 26 5.00l-01 6.83E-03 5.16E-02 1. 72E+00 
21 - 27 1.00E-Ol 1.91E-02 1.44E-()1 2.41EtOO 
28 - 28 5.00[;,-01 6.83£-03 5.16E-02 1.72E+00 
29 29 1. OOE-Ol 2 . .57E-02 1.-7'}E-01 3.44E-01 
30 8.20E+Ol 1.98E+01 1. 49E'~O::! 2.82l+02 30 4.00L-Ol 9.66E-02 7.29£--01 1. 30E+00 
31 4.20E+Ol 1.321::-1'01 9.96£+01 1.44£·t02 31 1.00E-01 3.14E·-02 2.37E-Ol 3.44E-01 
32 9.90E+01 1.49E+01 1. 12E+0::: 3.40l+02 32 6.00[;,-01 9.02E-02 6.B1E-Ol 2.06£+00 
33 33 5.00E-Ol S.~4E-02 3. %E--Ol 1.72E+00 
34 34 ND ND ND ND 
3S 6.30E+01 3.59E-I·01 2. 71E~02 2. 17ti:+02 J5 3.tlOE-Ol 2.16E·-01 1.63E+00 1.31£+00 



Zn Fe 

EVENT "'9 /1 Ib lb/,,,i Ib/tti/in EVENT ",gIl Ib lb/",i Ib/"i/in 
1 3.70E-Ol 5.06E-02 3.82E·-01 1.2')l+00 1 1.00l+01 1.37E+00 1.03E+Ol 3.44E+Ol 
2 .5.00E-01 1. HE-01 B.3-:;[·-01 1 . O~~E~'O 0 2 7.20E+00 2.66E+00 2.01E+01 2.4ElE+Ol 
3 2.10E-01 7.56E-02 5.70E·-01 7. ;~2E-Ol 3 3.S0E.+00 1.26E+00 9.51E+00 1.20E+01 .. o5.70E-·01 1.62E-01 1. 22£ .. 10 1.2/tO:+00 .. 5.90["'00 2.58E+00 1.95E+01 2.03E"'01 
S 2.60E-01 1.70E--02 1.341::'-01 8.9 .. t:-01 S 4.80E.+00 3.28[-01 2.48E ... 00 1.65E+01 
6 1.70E-01 2. 2SE-0;~ 1.69E-01 5.8'1£-01 6 1.60E"'00 ~.i1E-01 1.60£~·00 5.50E+00 
7 2.20E-Ol 7.52£-02 5.67E-01 7.561:;.·-01 7 3.00E.+00 1.02E+OO 7.74£+00 1.03£iOl 
B ".011[-'01 1 . 4bE-Oi~ 1.10E-Ol 1. 38tO:I-OO a 6.50£"'00 2 .. 57['-01 1.7'}£+00 2.23£1-01 
9 2.90[-01 7.9:3[-0:3 5.98£--02 9.9'/l-01 9 4.00£+00 1.0'}E-01 B.25E-Ol 1.38£+01 

10 05.10[-01 1.69E-02 1.2HE·-11l 1.0~/£+00 10 4.30£1-110 2.:5';iE-01 1.77£+00 1.4EIE+01 
11 7.70£-01 7.02E-0;~ 5.29E-Ol 2.6SL+00 11 1.30[+00 1.1BE-Ol 8.94E-01 4.471::"'00 
12 2.70[-01 3. BiE-'O;! 2. aOE-·1I1 9.231:::-01 12 4.00[+00 5.6SE-Ol 4.26£+00 1.38£+01 
13 2.70£-01 2.46E-02 1. 86£,-01 9.21Jl-Ol 13 5.,10l+00 4.65£-01 3.51E+00 1.75£+01 
14 i:L 00E--01 1.~3E-01 1.16£+00 2. 1'.iL ~'O 0 14 1.90E+00 3.64E-01 2.74E"'00 6.53£"'00 
15 3.30[-01 2.86E-02 2.16E-01 1. L~l: +00 15 2.20E.+00 1.90E-Ol 1.4'\[+00 7.56E+00 

.p- 16 2.40E-01 1 . S3E-0i.~ 1.16E·"lIl 8. 2'.:iI.::·'0 1 16 1.40E+00 -13.·";;\E-02 6,74E-01 4.81E+00 
0) 17 2.00E-Ol 4.56E-03 3. 44E .. ··0;~ 6.0E:E-01 1'7 4.00E-Ol 9.11E-03 6.881::-02 1.3ElE+00 

18 1.70E-01 4.65E-02 3.51£-111 5.841£-01 10 3.~'OE"·00 9.02E·-I)1 6.B1E+00 1.13E"01 
19 1.S0E-Ol 9.57E-02 7.22[·-01 5.16L-Ol 19 3.501:.+00 2.23E+00 1.68£+01 1. 20E+01 
21 1.50£·-01 2.66E-02 2.01E-tl1 5.161::'-01 ~~1 2.10[+00 o5.I'o5E-Ol 2.82E+IIO 7.22£+00 
22 9.00E-02 2.0SE-02 1.55E·-01 3.0'/l-Ol 22 9.00[-01 2.05E-Ol 1. 55E"'00 3.09[+00 
23 ~.40E-01 1.48E-02 1.11E-111 1.86E+00 23 3.40E·tOO 9. ;~9E-02 7.01E-Ol 1.17E+Ol 
24 3.90E-Ol 5.69E'''02 4.29E·-01 1. 34l+00 24 3.30l+00 4.0S.E-Ol 3.63E+00 1.13£+01 
25 1.20E-01 1.691::-02 1.28C-tl1 4.1Jt:-01 25 1.40E+1I0 1. 'hIE--01 1.49E"·00 4.01E+00 
26 3.:~OE-01 4_51E-1I3 3. 40E-0~~ 1.13H 00 26 8.40l ... 00 1.15E-Ol 8.66E-Ol 2.891::+01 
27 '>..60E-01 7.11E·'OJ 5.36£",112 8.94£',01 27 1.117£+01 2. 'jI;.!E-Ol 2.21E+00 3.681::+01 
28 4.S0E-Ol 6.15E-1I3 4.64E·-lIc 1.551:. ... 00 28 6.1:10['1-00 (/.2'}E-02 7.01E"'01 2.34Ei01 
29 1.130E-01 4. 26E-·0"~ 3. 22E·-" 1 6.1</E-Ol 29 1.60HOO ].79E-Ol 2.06E+OO 5.50[+00 
30 2·.30E-Ol 5.55E-02 ".l<JE-Ol 7.9u:'-01 30 4.90E+00 1.18E+OO B.9;3E·tOO 1.68[+01 
31 2.10E-Ol 6.60E-02 ".98£-111 7.22E-Ol Jl 2.20E1-00 6.92E·-01 5.22E+00 7.56E+00 
32 3.60E-Ol 5.41E-02 4.0BE·-01 1.24t+00 32 0.30[+00 1.25E+00 9.42£+00 2.8SE+Ol 
33 J.30E-01 3.46E-02 2.61£-01 1.1Jl:+00 053 4.60E+00 4.El2E-Ol 3.64E+00 1.50[+01 
34 2.30[-01 3."6E-Oc 2.6tE"'1I1 7.911::,,,01 34 1.20E,+00 1.BOE-Ol 1.36[+00 4. 131::i'00 
35 2.45E-Ol 1.40E-Ol 1.0~C-l-lIt1 B.42£·01 o5S S.~OEtOO 3.1JE"'OO 2.36E+Ol 1.89£+01 

~ 



". 

Cr Cu 

t::VEHT "1}1 1 Ib 111/;'li Ib/l1i/in t::VENT tlg/l Ib Ibll1i Ib/",i/in 
1 ND ND Nil NO 1 1.20[-01 1.64E-02 1.24E-Ol 4.13E-01 
2 4.00E-02 1.4I:lE-02 1.11[-·01 1.3Bf.-·01 2 1.60E-01 5.90E-02 4.46E·-01 5.50E-01 
3 2.00E-02 7.211[-0:5 5.4:5E·-0::- 6.01::1:.-02 3 1.20l.-01 4. 32E--0~" 3.26[-01 4.13[-01 
4 J. OOE-O;~ 1.31E--Il;! I}. 90E--Il~ 1.0~\t:-01 4 1.60E·-Ol 7.00E-02 5. ~!nE-'O 1 5.50[-01 
5 2.00E-·02 1. 37E-03 1.03[-0::- 6.8Ut-1I2 5 6.00(;,-02 4.10E-03 3.09E-02 2.06E-Ol 
6 2.00E-·0?' .~. 64E-U3 1."NE--1I2 6. sat:: -0;:' 6 6.00E-·02 ·7.9.:IE-03 5.98E-02 2.06[-01 
7 2.00E-·0;::! 6.83E.-03 5.16[-'0::- 6. 8U~ .. -02 7 6.00E.-02 2.0SE-0::.' 1.551:.-01 2.06[-01 
8 2.00E-02 7.29[-04 s. SO[-tl:~ 4.1J1I[-02 8 1. ;!OE·-O 1 4.~7E-03 3.30E-02 4.13E-Ol 
9 9 

10 3.00E-02 1 .64E-03 1.24E-1I2 1.03£-01 10 1.JIIE-01 7.11E-OJ 5.36E-02 4.47£-01 
11 4.00E-II:'. 3.64E-·03 2. niE-Oi:! 1.3BL-1I1 11 7.1I0l--02 6. 3Bl~-0:5 4.01E--02 2.41E-Ol 
12 2.00E-0:! 2. U:~E-03 2.1.5["-112 4. Bl:lE-02 12 7. UO[-··1I2 '). f.I')[-·03 7.46[-02 2.41E-Ol 
13 ND ND Nil NO 13 7.00E.-02 6.381::-0;3 4.81E-02 2.41[-111 
14 2.00E-1I2 3.tl3E-1I3 2.1:l"/[-02 6 .1:l:;Jl~ '-02 14 9.00E-02 1 . 7;~E-II;~ 1.30[-01 3.09E-01 
1S ND NO NO Nil 15 6.1I0E.·-02 5.19E-03 3.92[-02 2.06E-Ol 
16 16 
17 17 

~ 18 ND Nil ND NO 18 ND ND ND ND 
\C 19 Nil ND ND NI> 19 ND ND NO NI> 

21 NO HI) ND NO 21 5.00[-02 a.SBE-03 4.70E-02 1. 72t::-01 
22 NO NO NI> ND ':\') "-,- 5.00[-02 1.14£--02 8.60E-02 1.72E-01 
23 NO ND NO NO ;!3 1 .. 511[-01 3.SS[-03 2. 6BE-0:~ 4.47[-01 
24 NI> NI> NI> Nil 24 7.00[-02 1.0::'E-02 7.711[-02 2.41£-01 
25 NI) ND N)) NO 25 EI. 00E-02 1.13E-02 8.5.5[-02 2. 7'>E-0 1 
26 26 
27 27 
2lJ 2El 
29 ND ND ND NO 29 5.00E-02 1.18E-02 8.94[-02 1.72E-01 
30 NO NI> NI> Nil 30 1.10E-01 2.66E-02 2.00[-01 3.78E-Ol 
31 2.IIOE-02 4.29E-03 4.74E··1I2 4.8<11.':'-02 31 9.00[-02 2. fJ:5£-02 2.14E-01 3.09[-01 
32 3.00[-02 4.S1E-·03 3.40£--02 1.0:::l--U1 3 r

, .... 6.00[-02 9.02E-03 4:81E-02 2.06£-01 
33 NI> ND NI> I-It) .53 5.00E-02 5. ::!4E-'03 3. 1}'j[_·0;~ 1.72[-01 
34 ND NI) NO NO 34 4.0Of:.-02 6.01E-03 4.S4E-02 1.38£'-01 
35 1.:I.00E-03 4.56E-03 3.44E-02 2. '/':il: ,-02 ;~s a.00E-·02 4.56E·-02 3.44£·-01 2.75E-Ol 



Cd Ni 

£VENT Mgll lb Ib/,..li Ib/Mi/in EVENT MlJ/l Ib Ib/,d Ib/Mi/in 

1 3.00E-02 4.10E·-03 3.09[-112 1.0~SE:,·-·01 1 1.00l-01 1.37[-02 1. 03E--0 1 3.441:-01 
2 ND tID NO m> 2 2.lIflE-·D1 7 .. 31~[-02 5.57E-Ol 6.8BE-01 
3 ND ND NO No 3 1.00L-Ol 3.60r-02 2.72E-01 3.44E-01 
4 NO NO ND I'll) 4 2.IIOE-01 13.1':>£-02 6.60['-01 6.88E-Ol 
5 NO NI) NO NI) 5 1.00£ .. -01 6.1:13E-03 5.16E-02 3.44E-Ol 
6 3.00E-02 l.96£-03 2. 9'1l~'-1I2 1.0Jt:-Ol 6 NI> tiD NO /110 

7 ~ .. 00[-02 6.B3E-OJ 5.16E·-0~ 6.OI:a_·-02 7 1.00l-01 3.42E-02 2.58E-01 3.44£-01 
8 J. OO['-O~~ 1.0,)E-·03 a.2'j[-·U3 1.0.1!:--01 a 2.IIOE-01 7.2'lE·-03 5.50[-02 6.8OE-Ol 
9 9 

10 2.00E-1I2 1.09E-0.3 a.2SE--1l3 6. fHlt~-02 10 1.00[-01 S.4·IE·-03 4.13E-02 3.44E-01 
11 4.00E-02 3.64£-03 2.7SE-02 1.381:.-01 11 1.00E-Ol 9.11E-03 6.80E-02 3.44E--01 
12 .1. 00E-02 4.24E-03 3.20[-02 1.0.51>01 12 1.00[-01 1.4IE-0;'! 1.0l'E-01 3.44E-Ol 
13 4. OOE-O;~ 3.64E-03 2. 7SE"0;~ 1.3BE-Ol 13 I'll) NO NI> NI> 
14 ;~ 0 OE-O:~ 3.B3E-Ol 2.B"IE.-II.:! 6 .1:J:~t::--02 14 1.0IJE-1I1 1.91E-02 1.44E-01 3.44£-01 
lS 3.00E-02 2.60[-03 1.96E·-Ot! 1. o~~.t.·-01 1~ 1.00l-01 0.66£-03 6.53E-02 3.44E-01 
16 ....... 16 
17 17 

U1 18 NO NI) ND NO HI NO ND NO NO 
0 19 NO ND ND NV 19 NV NO ND NO 

21 2.00E-02 3.SSE-03 2.61:1£-112 6. BBE-·02 21 NO ND HI) NO 
22 I'll) NO NO Nl) .,rJ ..... ND NO ND NO 
23 NO NO NT' ND 23 NO til) NO ND 
24 NO NO NI> Nil ;:~4 NI..I ND NO NO 
2S 1.00[-02 1.41E-03 1.0'/[-'112 3.44f'·-02 25 NI> NO NO NO 
26 26 
27 27 
28 20 
29 2.00E-02 4.74E-03 3.58E-1I2 6.l:Illt::-02 29 NO NO NO NO 
30 ND ND NO Nl) 30 NO NO ND NO 
31 NO NO ND I'll) ·51 ND ND NO til) 

32 2.00E-02 3.01·E-03 2. 27E-0::! 6.eElf.-02 32 NO ND NO ND 
33 ND ND ND IW .S3 1.IIOE-Ol 1.IISE-02 "J.91E-02 3.44[-01 
34 2.00E-02 3.01E-03 2.27E·-02 6.8IJl-02 34 1.00E.-01 1.50E-02 1:13E-01 3.44E-Ol 
l5 1.0IlE-02 5.69E-03 4.30E-02 3.44£,-02 J5 3.IIIIE-·02 1. '71E-'02 1.29E-01 1.03E-01 

~ 



~ 

Hg As 

t:VENT "gIl Ib Ib/l1i Ib/"i/in l::Vt-~NT I'Ig/1 Ib Ib/,,,i Ih/tli/in 
1 1 

2 NO ND ND NO 2 
3 NI) NO NO Nil 3 

" 4 
S 5 
b 6 
1 ND ND ND NIl 7 
a 0 
9 9 

10 10 
11 11 
12 12 
13 13 
14 14 
1S 1S 

U1 16 16 
~ 17 17 

10 ND ND ND NO 18 
19 19 
21 21 
22 22 
23 i.!3 
24 24 
25 ~~S 

26 26 
27 '!7 
20 21.'1 
29 ,~9 

30 ND ND ND ND 30 
31 31 
32 ND ND NO NIl 32 Nil ND NI> ND 
33 :33 
34 34 
35 1.00E-05 5.bYE-06 4.30E-IiS 3. ·44E-OS :55 3.00E-02 1.71.E-02 1. 29E-01 1. 03F.-0 1 



PlH-P TKN 

~Ve:NT Mg/l Ib .lb/.1i lb/l'lilin t.:VkNT .,,;,/1 lb lb/l'li lb/Mi/in 
1 1 
2 2.10E-Ol 7. 7';)E-Oi~ 5. USE--U1 7.221:'.-01 2 1.70E+00 6.27E-01 .... 7.5E+00 5.B4E+OO 
3 3.00E-02 1.08E-·02 B. S.5E-·0~ 1.0;1L--01 3 3.00E-01 1.0BE-Ol B.15E-01 1.03E+00 
4 6.IIOE-02 2. &2E-'Oi:! 1.913£,-01 2.01.£-01 4 6.00E-01 2.62£-01 1.98£+00 2.06£+00 
5 S 
6 6 
7 4.4SE+00 1.52E+00 1. 15E+01 1 . S~~l:.+ 0 1 7 0.00£+00 2.05E+00 1.55E+Ol 2.06£+01 
B B 
9 9 

10 10 
11 11 
12 12 
13 13 
14 1.00E-02 1.34E-02 1. 01E··0 1 2.41'::-01 14 5.00E+00 9.57E-Ol 7.22E+OO 1.72E+Ol 
15 9.00[-02 7.79£-03 S. G(iE-O::~ 3.0'n-01 1~ 2.0UHOO 1.73E-Ol 1.31[+00 6.BBF+00 
16 lb 
17 17 

\J1 18 1.10E-Ol 3.01E-02 2.2'IE-Ol 3.7SE-Ol 18 2.00E+00 5.47E-01 4.1JE·"00 b.BBE+OO 
N 

19 19 ,. 
21 1.00E-Ol 1.18E-02 1. ;34E-01 3.44£-01 21 2.00£+00 3.'35E··01 2.6UE+1I0 b.BOE+OO 
22 B.OOE-()'>' 1.82E-02 1.38E·-01 2.7r:;k:··01 2:=! 2.00(,+00 4.56E.-01 3.44E+00 6.88E+00 
23 23 
24 1.40E-01 2.04[-0'" 1.54E-Ol 4. {IH .. -01 ?4 2.00f:+00 2.92E-01 2.20E+00 6.88E+00 
2S 1.50E-01 2.12E-02 1.6I1E·-I)1 S.16E··01 25 2.lItH:+00 ;~ .1:I2E-01 2. UE+OO 6.8BE+00 
26 2b 
27 i~1 

28 i!B 
29 1.90E-01 4.50E-02 3.40E-II1 6. ';iJ~··Ol 29 2.00E·"00 4.74E-01 3.58E+00 &.S8E+00 
30 2.00E-Ol 4.8:JE-02 3.64E-Ol 6.801::-01 30 2.00[+00 4.B3E-01 3.&4E+00 b.BDf+OO 
31 "7.0IJE-02 2. :~OE-O:>' 1.bbE-·1l1 2.41E:-Ol 31 1.00E+00 3. 14E·"01 2.37E+00 3.44F+00 
32 2.50£-01 3.16E-02 2.B4E-01 B .60l-1ll 32 1.613£+00 2.53[-01 1.91E+OO 5.78E+00 
33 1.30E-Ol 1.36E-02 1.0JE·-II1 4.4'1E-Ol 33 2. 'lOE+OO 3.04E·-01 2.29E+00 9.97E.00 
34 3. OOE-O~~ 4. 51[-0:'~ 3.40E-0£' 1.03t-01 34 S.bOt-01 13.42[-02 6.35[-01 1.93E+00 
35 a.00E-02 4 . 56E-Il'~ 3.44E-·01 2. '/~E-O 1 J5 ND ND ND ND 

~ 



~ 

N02 + NO:'. Cl 

[VENT "gil Ib Ib/Mi Ib It'li lin t:VI::NT Mgll Ib Ib/"i Ib/"i/in 
1 1 7.00E+00 9.57E-01 7.22E+00 2.41£+01 
2 B.l0E-Ol 2.99E-01 2.2bEof·UO 2.7UEHO 2 6.00E+00 2.21£+00 1.b'lE+Ol 2.0bEt01 
3 1.S0E-Ol 5.40£-· 112 4.07E·-01 5.16[,-01 3 1 . 50~.+0 1 5.40[+00 4.07E+Ol 5.161::+01 
4 1.10[-01 4. B1E-Il,~ 3.0.~[··U1 3 . 711l':-·U1 4 1.00["·01 4.37[+1l0 3.30E+ll1 3_44£·"01 
5 5 
6 b 
7 1.60E-01 5.47E-1I2 4.13E-01 S.SOl.-Ol 7 1.00E:.+Ol 3.42E+00 2.58[+01 3.44E+01 
8 B 1.00£+01 3.64[-01 2.7'.>EtOO 3.44£+01 
9 9 

10 10 6.00E+00 3.28E-01 2.4BE"'00 2. 06f~·'·0 1 
11 11 5.00E+00 'L56E-01 3.44£+00 1.72E+01 
12 12 S.OOHOO 7.lll>[··-01 S.J3[+00 1.72[+01 
13 13 9.1l0E.+00 B.2IlE-01 6.19E+00 3.0'7[+01 
14 1.20E-01 2.30[-02 1. 73E-01 4.UE-01 14 B.UOE·"OO 1.~JE+OO 1. 16E"'01 2.75E·'·01 
1S 1.70E+00 1. 47E-0 1 1.11[+00 5.B41:+00 15 4.00E+00 3.46E--01 2.61E"·00 1.3f:1E+01 
16 16 

VI 17 17 w 1B 1.00E-01 2.73E-02 2.0bE-01 3.44£-01 1B 1.10E+02 3.01E+01 2.27E+02 3.7BE+02 
19 19 
21 6.00E-02 1.07E-02 B.0'jE-U2 2.06E-01 21 3.00[+00 S.33E-01 4.02E+OO 1.03E+01 
22 4.00E-02 9.11E-03 6. BBE· O;~ 1.3Bl:.·-01 ;:~2 o.OO[tOO 1.37E+00 1.03[+01 2.06E+01 
23 23 
24 2.00[-01 3.79E-1I2 2. Sl.E···01 8.94t-01 24 4.00E+00 5.83E-01 4.40E+00 1. 38E·"0 1 
25 ~~. ~~OE-O 1 3.11E-02 2.34[-·111 7.56£·-01 2S 4.00E"'00 5.6':>E-Ol 4.26E"'00 1.3ElE+1l1 
26 ~~6 
27 27 
28 28 
29 2.00E-01 4.74E-1I2 3 _ SBt:·-1l1 0.88E-Ol 29 4.110[+00 9.48E-01 7.1SE+OII 1.3BE+01 
30 3.30E-1l1 7.97[-112 0.1I1E--Ol 1. 13l:.+UO 30 9.00[,+00 2.17E+00 1.64[+01 3_09E+Ol 
31 .3.40E-Ol 1.07[-01 B.O·/E·-lIl 1.11't::HO 31 B.llOEHIO 2.S1E+00 1. 90E+1l1 2.75E+Ol 
32 3.50E-Ol 5.2t..E-0;'. 3.97E-01 1.201:.+00 32 4.00E"'00 6.01[-01 4 .·54E+00 1.3131:+01 
3:1 3.00E-Ol 3. '7i'E-·():':~ 2.8SE·-1I1 1.::!4EI-00 ;53 5.00["'00 5.24E-01 3.95E+00 1. 72EHl1 
34 4.20E-01 6.31E···02 4.77E-01 1.44E:. ... 00 34 3. o o E'" II 0 4.51E-Ol 3.40[+00 1.1I:3E+1I1 
35 o.'!lIE-Ol 3.S3E-Ol 2. 66f.+llll 2.1J£+00 3S S.OO[+OO 2. lIS[+()0 2.15£::+01 1.'72E+01 



Na Ca 

£VENT ,.gll lb Ibl/11 Ib/l1i/in EVt::NT ,.'g/l Ib Ib/,.i Ib/"ilin 
1 1 
2 b.OOE+Ol 2.21E+Ol 1. b'/E"'02 2.0b£+02 2 1.90E+Ol 7.01E+00 5.29E+01 b.S3E+01 
3 3 .. .. 
5 S 
b b 
7 7 
B B 
9 9 

10 10 
11 11 
12 12 
13 13 
14 14 
is 1S 
10 lb 
17 17 

U1 18 1B .j::-

19 19 
21 21 
22 22 
23 23 
24 24 
25 25 
2b 2b 
27 27 
28 2B 
29 29 
30 30 
31 31 
32 ".OOE+OO 0.01E-01 4.54E+00 1.31~H01 32 
33 2.bOE+00 2.'72E-Ol 2.0bE+OO B.94[+OO :u 
34 2.BOE+OO 4. 21E'-O 1 3.10[-1,00 9.b:31+00 34 
35 2.1'.I0E+00 1.S9E+OO 1.20E-I·01 9. idl~~OO 35 

~ 



~ 

S04 o 6. G 

EVENT "9/1 Ib Ib/,'1i Ib/Mi/in t::VENT I'Ig/1 Ib Ib/l'li Ib/tli/in 
1 1 
2 ND ND ND ND 2 1.10E+01 4."ObE+OO 3. ()6E+()1 3.78E+01 
3 ND ND ND til> 3 
4 ND ND ND NO 4 2.10E+Ol 9.18E+00 6.93E+Ol 7.22E+01 
5 S 
6 6 
7 2.00£+00 6.83[-01 5.16E+00 6.88HOO 7 
8 1.20E+01 4.37[-01 3.30HUO 4. U!::~Ol 8 1.30E+Ol 4.74E-Ol 3.58E+00 4.47E"·01 
9 9 

10 9.00E+OO 4. 92E-·() 1 3.71[+110 3.09£"'01 10 6.00[+00 3.28E-01 2.40E+()0 2.06E+Ol 
11 8.00E+00 7.2'7E-01 5.S0E+()0 2.7SLi01. 11 
12 13.00E+00 1.13[+00 8.S3E+llU 2. '/'.:>£+01 12 1.10[+01 1.':iSE+OO 1.1·/HOl 3. 781~·~01 
13 8.00E+00 7.29£,-01 5.S0E·100 2.7SL+Ol 13 
14 s.on[+oo 9.57E·-01 7.22E'1-I10 1.7;'[+01 14 
1S S.OO[tOO 4.33["01 3.27E+00 1.7;~E+Ol lS 

\J1 16 16 
\J1 17 17 

1B ND ND ND Nt> 1.8 
19 19 
21 5.00E+00 B.BBE-01 6.70£+00 1.72E+01 21 
22 4.00£+00 9. 11E-1I1 6.88E·tOO 1. 30HO 1 "'.1 f_I._ 

23 23 1.00E+01 2.7:lE-·01 2.06E+00 3.44[+01 
24 3.00E+00 4.37[-01. 3.30E+00 1.03E:.+01 24 
2S ND ND ND ND ::!S 
26 2(;, 
~~7 27 
28 28 
29 NI) ND ND ND 29 
311 3.00£+00 7.24[-01 5.47E+00 1.031:::+01 :50 3.00E+00 7.24E-01 5.47E+00 1.03E+01 
31 2.00[+00 6.29E-II1. 4.74t::-,·\l0 6. a:)I~.OO 31 a.OOHOO 2.51E+OO 1.90E+01. 2.75E+01 
32 1.30[+01 1. 9SE+00 1.47[+01 4 . 4 n. +iJ 1 32 5.00E+00 7.52E-01 5.67[+00 1.72E+01 
33 1.4I1E+01 1.4·IE-I·00 1. liE'HIt 4.U1E+01 .33 
34 9.00E+00 1.35E+00 1.02E·.01 3. o '7E. ... 0 1. 34 
35 ll.OOE+OO 4.56E+00 3.441::+111 2.7':>E+01 ;is 



APPENDIX B 
PAVt:D RUNOFF 

TA~LE B-3 Paved runo¥f flow and quality data - Harrisburg 1-81 

T5 
RAINFALL. RUNOFF. 

EVENT DATE inches inches Q/R pH EVENT "gil lb lb/"i lb/"i/in 
1 06128180 b.liOE-01 1 . .38E-02 2.30E-02 6.20[+00 1 1.12E+03 4.77E+00 3.74[+01 2.71E+03 
2 06/29/80 3.00E-01 5.60E-03 1. El7E-02 6.40E+00 2 5.B8E+02 1.01E+00 7.96[+00 1.42E+03 
3 07121/80 ;.~. 02£+00 9. ~~bE-02 4.59[-02 5.'..10[+00 3 5.40E+02 1.54E+U1 1.21E+02 1.31E+03 
4 07/22180 4.00E-01 1.64[-02 4.11E-02 6.50E+00 4 3.23E+02 1.64E+00 1.28E+Ol 7.B1E+02 
5 07123/8() 1.90E-Ol 1.91E-03 1.UOE-02 b.4SEtOO S 2.85E+02 1.M:lE-O:l. 1.31E+UO 6.89E+02 
6 00/11/80 4.20E-01 2.92E-02 6.95E-02 6.40E+00 6 7.32E+02 6.50E+00 5.16E+Ol 1.77E+0:S 
7 10/18/BO 3.20E-01 1 . .36E-03 4.2SE-03 6.05E+00 7 4.38E+02 1.83[--01 1.44E"·00 1.06E+03 
B 1012S/80 1.1BE+00 6.16E-02 5.22E-02 6.4SE+00 8 2.38[+02 4.52E+00 3.54[+01 5.75E+02 
9 10125/80 3.'10E-Ol 5.21E-1I2 1.34E-Ol 6.50E+00 9 3.~~IIE+02 5.14E+00 4.03E..ol 7.74E+02 

10 10125/811 2.10E-01 1. '76E-02 9.34E-02 6.45E+00 10 2.39E+02 1.44E+00 1.13E+Ol 5.78E+02 
V1 11 11/24/80 1.97E+00 5.9BE-01 3.03E-II1 6.70[+00 11 3.65E+02 6.72E+01 5.27[+112 8.82£i02 (J'\ 

12 02102/81 1.37E+00 3.30E-01 2.41E-01 7.50E+00 12 1.03[+03 1.05E+02 8.23£+02 2.49E+03 
13 OU10/81 1. 58E+00 1.112[+00 6.45E-01 13 1.04E+03 3.27£+02 2.56E+03 2.51EH3 
14 02120/81 1.02E+00 1.10E-01 1.0UE-Ol 7.40E+00 14 9.79E+02 3.33E+01 2.61E+02 2.37£+03 
15 02120/31 3.S0E-01 'I . . HE-03 2.67E-02 7.50[":,:00 15 4.36E+02 1.26E+00 9.85E+00 1.05E+03 
16 04/11/81 230E-01 1.135E-03 8.06E-03 1.20£+00 16 4.41E+02 2.52[--01 1.98E+00 1.07E+03 
17 04/12/81 1.HOE-Ol 1.0SE-03 1.113E-02 7.40E·tOO 17 3.95E+02 2.26E··-01 1. '77E+OO 9.55E+02 
18 04/14/81 8.00E-01 7.80E-02 9.75E-02 7.80E+00 18 2.57E+02 6.18E+00 4.84E+01 6.21E+02 
19 04/23/81 3.10E-01 2.47E-03 7.97E-03 7.4'OE+00 19 2:71E+02 2.06E-Ol 1.62E+00 6.55E+02 
20 04/24/81 1.00E-Ol 1.39E-03 1.39E-02 7.50E+OO 20 2.52E+02 1.08E-Ol 8.47E-01 6.09E+02 
21 04128/81 4.70E-Ol 2.63E--02 5.60[-02 6.'10E+00 21 2.59E+03 2.10E+01 1.65E+02 6.2bE+03 

~ 



~ 

VTS S5 

EVENT ",gil lb Ib/Mi Ib/",ilin EVENT Mg/l Ib Ib/l1i lb/Milin 
1 1.25E+02 5.32E-01 ". H1E+01I 3.02U02 1 6.62E.+02 2.91£+00 2.28E+01 1.65[+03 
2 1.S0E+0;~ 2.59£-01 2.03[+00 3.6J[+02 2 3.24[+02 5.59[-01 4.30£+00 7.83E+02 
3 1.88E+02 5.3'7£+00 4.21E+01 4.54£+02 3 3.58[+02 1.02E+Ol 8.02E+01 8.65[+0;,' 
4 1.11E+02 S.63E-01 4.41E·'·00 2.68E-t02 4 9.60E+01 4.87E-01 3.82E+00 2.32£+02 
S 5.S0HOl 3.23E-1I2 2.S4E-1I1 1.331:.+02 5 8.00E. ... Ol 5.17E-02 4.06E-·01 2.13E+02 
6 9.50E+01 8.S5E-01 6.70£ .... 10 2.311[+02 6 4.82E+02 4.34E+00 3.40E~01 1.17E+1I3 
7 3. '70£+02 1.58E-1I1 1.24£+00 9.141+02 . 7 2.64[+02 1.11E-01 8.67E-01 6.30[+02 
8 8.40E+01 1.60E+00 1.2S£+1I1 2.0J£+02 8 1.05E+02 1.99E+00 1.56E+01 2.54£+02 
9 1.24E+Oi! 1.99£+00 1.56£+01 3.01lE.+02 9 1. 231:.+02 1.98E+00 1. S5E+01 2.97E+02 

VI 10 9.20£+01 S.56E-01 4.36EHIO 2.2~E"'02 10 5.40£+01 3.26E-01 2.56£+00 1. 31E,"02 
'-I 11 9.00E+01 1.66£1,01 1.3I1E+02 2.1nl.+02 11 1.12£+02 2.06E+01 1.62E+02 2.71E+()2 

12 12 1.66Et02 1. 69E+01 1.33E+02 4.01£+02 
13 13 S.03E+02 1.58E+02 1.24E·.03 1.22£+03 
14 1. 43E+02 4.6~E+1I0 3.82E+01 3.46£"02 14 3.66E+02 1.25£+01 9.77E+01 8.85E+02 
1S 15 1.04£::+02 2.99E-01 2 .. 35E+00 2.51E+02 
16 16 2.14[+02 1.22E-Ol 9.59E-01 5.17E+02 
17 17 4.80[+01 2.74£-02 2.15£-01 1.16£+112 
18 3.90E+01 9.37E-01 7.3S£+00 9.43£+01 10 1.01E+02 2.4~3£+00 1. 90E·.01 '-'.44£ .. ·02 
19 19 1.00[+02 7.61.E·-02 5.97[-01 2.42[+02 
20 20 7.S0E+01 3.21[--02 2.52£-01 1.81£+02 
21 21 2.16E.+03 1.75E+01 1.37E+02 5.22E+03 



VBS TOC 

EVENT "'gIl 1b 1b/",i Ib/.d/in EVENT .ig/1 Ib 1b/l11 1b/Mi/in 
1 6.20E+01 2.64E-Ol 2.07E+00 1. SOI":+02 1 
2 4.00E+Ol o.90E--1I2 5.41E-1I1 9.67E-I·01 2 
3 ].70E+()1 1.06E+1l0 8. ;:!9E+00 8.94HOI 3 2.30E+Ol 6.S7E-Ol S.15E+00 5.56[+01 
4 1.20E+()1 6.08E-02 4.17E-Ol 2.9I1E+Ol 4 
S 9.00E+00 5.29E-03 4.1SE·-02 2.18l+01 5 
6 3.20[+01 2.£I0E-01 2.26£+00 'J.74E+Ol 6 
'1 3.20[+01 1.3-1E-IJ2 1.0SE-Ol '1.74l+01 7 
8 7.00E+00 1.3~~E-Ol 1.04E1-00 1. 6'J[ foOl 8 1.70E+Ol 3. ~~'3E-Ol 2.53E+00 4.11[+01 
9 1l.00E+00 1. 29E·-1J 1 1.01E+00 1.931.:.+01 9 

VI 10 6.001:+00 3.63E-·02 2. 84E .. ·lli 1.4':)(101 10 
00 11 1.20E+Ol 2.21E+00 1.73£+01 2.90f.+Ol 11 1.30[+01 2.39E+00 1.88£+01 3.14E+Ol 

12 12 
13 13 
14 ,1.40E+Ol 1.16E+00 9.07E+00 8.22£+01 14 
IS IS 
16 16 
17 17 
18 1,10E+Ol 2.64E-Ol 2.07E+00 2.66E+Ol 18 I.JOE+Ol 3.1:~E-Ol 2.45E+00 3.14E+Ol 
19 19 
20 20 
21 21 

~ 



~ 

COD Pb 

EVENT 1'11]/1 Ib Ib/l'li Ib/l'li/in £vr~NT tlg/l Ib Ib/Mi Ib/l'li/in 
1 1 1.00E-Ol 4.26[-04 3.34E·-03 2.42E-01 
2 2 ND ND ND NI> 
3 5.40E+Ol 1. 54[+00 1.21E+Ol 1.311:.+02 3 3.00E-Ol 8.57E-03 6.72E-02 7.25E-01 
4 4 ND ND ND ND 
5 5 :5.00[-01 1.76E-04 1. 38E-03 7.25[-01 
6 6 lID NI> NO NI> 
7 7 ND ND ND ND 
8 3.30E+01 6.27E-01 4.92E+00 1.901::+01 8 HI> NI> ND NI> 
9 9 2.00E-01 3.21E-03 2.52E-02 4.03E-01 

VI 10 10 ND NI> ND ND 
~ 11 2.10E+01 3.87E+00 3.03E+01 5.001::.+01 11 1.00L-01 1.84E-02 1.44[-01 2.42E-Ol 

12 12 2.00E-01 2.04[-02 1. 60E-01 4.83E·-01 
13 13 4.00E-02 1.26[-02 9.85E-02 9.67[-02 
14 14 4.00[-02 1.J6E-03 1. 07E-02 9.67E--02 
15 15 NO ND ND NI> 
16 16 8.00E-02 4. S7E'-05 3.58£-04 1.93E-01 
17 17 1.00E-02 S.71E--06 4.40E-05 2. 4;~E-02 
18 3.50E+01 B.41E-Ol 6.60E+00 8.46E+Ol lB 2.0IlE"-02 4. tHE-04 3.77E--03 4.83E-02 
19 19 ND ND NI> I'll> 
20 - 20 ND ND ND ND 
21 21 2.00E-Ol 1.62[-03 1:27[-02 4.83[-01 



Zn Fe 

EVENT I'1g/1 Ib 1b/Mi 1b/Mi/in EVENT I'1g/1 1b 1b/l'1i Ib/Mi/in 
1 2.10E-01 B.95E-04 1.02E-03 5.00t-01 1 3.00E+Ol 1.2BE-Ol 1.00E+00 7.25E+Ol 
2 1.20E-01 2.07E-04 1.62E-03 2.90E-Ol 2 9. i.OE+OO 1.66E-02 1.30E-01 2.32E+Ol 
3 2.20E-01 6.2BE-03 4.93E-·02 5.3;:!E.-Ol 3 1.50f:.+01 4.20E-Ol 3.36E+00 3.63[+01 
4 1.20E-01 6.0BE-04 4. 17E-1I3 2.90£--01 4 5.00E+00 2.53E-02 1.9'7E-II1 1.21E+01 
5 1. BOE-Ol 1.06£-04 B.30E-04 4.3SE-01 5 4.50[+00 2.65[-03 2.01E-02 1.09E+01 
6 9. OOE-O;~ a.l0E-04 6.3':;E-03 2.1l:lE-Ol 6 1.'IOE+01 1.26E-Ol 9. flO[·-O 1 3.3BE+Ol 
7 3.30[-01 1.30E-04 1.00E-03 7.9Bl:.-Ol 7 1.04E+01 4.36E-03 3.42E-02 2.S1E+Ol 
8 1. 60E-Ol 3.04E-03 2.3UE-02 3.S·/E-01 8 4.60E+00 El.74E·02 6.85E-01 1. 11E+Ol 
9 2.00E-01 3.21E-03 2.52E--0::! 4. £I~U:.-O 1 9 6.50E.+00 1.04£-01 E. 19[-01 1.57[+01 

10 1.aIlE-Ol 1.09E-03 8.53[-03 4.3SE·-01 10 2.I:IOE+00 1.69E-02 1 . 3~lE-0 1 6.77E+00 
0\ 11 1.70E-01 3.13E-02 2.46[-01 4. 11E.-Ol 11 5.20E+00 9.58E-Ol 7.51[+00 1. 26E+Ol 
0 12 2.20E-01 2.24E-02 1.76E-II1 S. 3;~E"'O 1 12 8.10E+00 1:). 25E-Ol 6.47E+00 1.96E+01 

13 1.40E-01 4.40E-02 3.45E·-01 3.3BE-·01 13 1.54£.+01 4. B4E-tO 0 3.79E+Ol 3.72E+Ol 
14 1.90E-Ol 6.47E-03 S.OlE-1I2 4.59E-01 14 1.20[+01 4.08E-Ol 3.20E+00 2.90E+01 
15 2.00[-01 5.76[-04 4.52[-'03 4 . 0:31:.'- 0 1 15 4.40[+00 1.27[--02 9.94E-02 1.06E+01 
16 3.30E-01 1.00E-04 1.4BE-03 7.913E--Ol 16 2.30E+Ol 1.31E-02 1.03E-Ol 5.56[+01 
17 1.20E-01 6.85E-05 5.38E-04 2.90l-01 17 3.30E+00 1.88E-03 1.4BE-02 7.98E+00 
18 6.50E-02 1.56E-03 1. 23E-'II;~ 1.S'IE-01 18 5.10E+00 1.23E-01 9.61E-01 1.23E+01 
19 9.00E-02 6.85E-05 5.30E-04 2.18E-01 19 4.70E+00 3.58E-03 2.81E-02 1.14E+01 
20 1.1I1E-01 4.71E-05 3.70E-04 2.66E-·01 .~O 3.S0E"OO 1.S0E-03 1. H1E-02 8.46E+00 
21 4.50E-Ol 3.65E-03 2. 86E-0;~ 1.0'/l+00 21 1.15£+02 9.33E-01 7.32E+00 2.78E+02 

~ 



~ 

Cr Cu 

EVENT "'gil lb lb/",i lb/Milin EVENT ",gil lb Ib/",i lb/Milin 
1 5.00E-02 2.13E-04 1.67E-03 1.2BE-01 1 1.10E-01 4.69E-04 3.67E-03 2.82E-01 
2 5.00E-02 8.63E-05 6.77E-04 1.2BE-01 2 9.00E-02 1. 55E-04 1.22E-03 2.30E-01 
3 6.00E-02 1.71E-03 1.34E-02 1.54E-Ol 3 8.00E-02 2.28E-03 1.79E-02 2.05E-01 
4 6.00E-02 3.04E-04 2.39E-03 1.54E-01 4 4.00E-02 2.03E-04 1.59E-03 1.02E-01 
5 8.00E-02 4.70E-05 3.69E-04 2.05E-Ol 5 1.40E-01 B.23E-05 6.45E-04 3.58E-01 
6 ND ND ND ND 6 1.10E-01 9.89E-04 7.76E-03 2.82E-01 
7 3.00E-02 1. 26E-05 9.B5E-05 7.68E-02 7 1.70E-01 7.12E-05 5.58E-04 4.35E-01 
8 ND ND ND ND 8 5.00E-02 9.49E-04 7.45E-03 1.28E-Ol 
9 ND ND ND ND 9 5.00E-02 8.03E-04 6.30E-03 1.28E-01 

(J'\ 10 ND ND ND ND 10 1. OOE-Ol 6.04E-04 4.74E-03 2.56E-01 
. t-' 11 ND ND ND ND 11 4.00E-;02 7.37E-03 5.78E-02 1.02E-01 

12 12 
13 13 
14 8.00E-03 2. 72E-04 2.14E-03 2.05E-02 14 4.60E-02 1.57E-03 1.23E-02 1.18E-01 
15 15 
16 16 
17 17 
18 6.00E-03 1.44E-04 1.13E-03 1.54E-02 18 3.80E-02 9.13E-04 7.16E-03 9.73E-02 
19 19 
20 20 
21 1.90E-01 1.54E-03 1.21E-02 '1.86E-01 21 1.00E-Ol B.l1E-04 6.36E-03 2.56E-Ol 



Cd Ni 

EVENT 1'14)/1 Ib Ib/l'li Ib/l'li/in EVf.:NT Mg/l Ib Ib/l'li Ib/"'i/in 
1 ND NO ND NI) 1 1.00E-Ol 4.26E-04 3.34E-03 2.42£-01 
2 ND NO NI> ND 2 ND ND NO ND 
3 NO NO tm NI) 3 NI) NO ND ND 
4 2.0IlE-02 1.01E-1I4 1.95E-04 4. B.5E-02 4 1. OOE-01 5.07E-04 3.98E-03 2.42E-Ol 
S 3.00E-02 1.16E-05 1.30E-04 7.2SI:::··02 5 NI) NO ND NO 
6 NI) NO ND NO 6 ND ND NI> NO 
7 1.00E-02 4.1'lE-Ot. 3.2BE-05 2.42£.-02 7 NIl ND NO ND 
B NO ND NI) ND 8 ND ND ND ND 
9 NO ND NO Nil 9 Nil NO NI> ND 

0\ 10 NI) NI) NI) ND 10 ND 1m ND ND 
N 11 NO ND ND NI) 11 NIl ND NO NO 

12 12 
13 13 
14 6.00E-OJ 2.04E-04 1.60E-OJ 1.4';;";1::-02 14 2.00E-02 6.81E-04 5,J4E-03 4.83E-02 
lS 15 
16 16 
17 17 
1B NO NO NO NI) 1B 1.00E-02 2.40E-04 1.B9E-03 2.42E-02 
19 19 
20 20 
21 NO NO ND Nil 21 1.00E-Ol e . 11E-04 6.36E-03 2.42E-01 

~ 



~ 

Hg As 

EVENT "'gil lb Ib/Mi Ib/t'li/in t:: Vk:: NT "'q/l Ib Ibll1i Ib/",i/in 
1 1 
2 1.30E-03 2.24E-Ob 1.76E-05 3.141:::--03 2 
3 6.00E-04 1.71E-05 1.34E--04 1.451::-03 3 ND ND ND ND 

" 4 
5 5 
6 6 
7 7 
a 13.00E-04 1.52E-05 1.19E-1I4 1.9~E-OJ 8 ND ND ND ND 
9 9 

10 10 
0- 11 ND ND ND ND 11 ND ND ND ND 
l...) 12 12 

13 13 
14 14 
1S 15 
16 16 
17 ,... 17 
18 18 
19 19 
20 20 
21 21 



P04-P TI<N 

EVENT "'gIl lb lb/l'li lb/",i/in EVf.NT I'Ig/l lb lb/",1 lb/Milin 
1 3.60E;00 1.53E-02 1. 20E·-0 1 B.70f+00 1 5.00E+00 2.13E-02 1.67E-01 1.21£+01 
2 1.64£+00 2.83£-03 2.22E-l12 3.96E+OO 2 4 .. 50E+00 7.42E-03 5.82E-02 1.04E+01 
3 1.n2E+00 5.20£-O~: 4.00£-01 4.40E.+00 3 3.30E+00 9.42E-02 7.39E-01 7.99E+00 
4 1.S3E+OO 7.70£-03 6.011£-02 3.?IIE+OO 4 3.10E·tOO 1. ',;'/E-02 1.23E-01 7.-49E+00 
5 1.21E+OO 7.11E-04 5.513E--03 2.9:3E:.+OO 5 2.60£+00 1.53E-03 1.20E-02 b.29E+00 
b b 
7 7 
9 'J.30E-01 1.77E-02 l'.39£-01 2.2~(+00 B 1.70E+00 3.23E-02 2.53(-01 4. HE+OO 
9 9.00E-01 1.45E--02 1.13E-01 2.18HOO 9 1.40E.+00 2.25E-02 1.7b£-01 3_38E+OO 

10 13.00E-01 4.84£-03 3.79E·-1I2 1.93£+00 10 1.60E+00 <J . i>'lE-O;S 7.59E-·02 3.87E+OO 
0' 

11 5.70E-01 1.0~;E-01 8.23E-01 1.311E.+00 11 1.04£+00 1.92E-01 1. 50[+00 2.51£+00 .po. 
12 12 
13 13 
14 7.70E-01 2.b2E-02 2.06E-01 1.861':"'00 14 1.90E+00 b.47E-02 5.07E-01 4_59£+00 
15 15 
1b 1b 
17 17 
18 3.80E-01 9.dE-03 ? .1bE-02 9.19E-01 19 1.10£+00 2.64E-02 2_07E-01 2.bb£+00 
19 19 
20 20 
21 21 

~ 



~ 

N02 + N()~ Cl 

EVENT MlJ/l Ib Ib/Mi Ib/Mi/in I::VENT M~,/l Ib Ibll~i Ib/Mi/in 
1 3.60£+00 1. 53E-Il::! 1. 20[-0 1 B.70f-.+00 1 4.10E+01 1. 75E-01 1.37£+00 9.91E+01 
2 4.00E+00 6.90E-03 5.411::·-112 9.611,+00 2 3.130E+01 6.S6E·-02 5.14E-01 9 . 19E"'0 1 
3 9.IIOE~OO 2.57E-()1 2. O~~E+OO 2.1.Bl+01 3 2.50E+01 7.14E-01 5.60E+00 6.04[+1l1 

" .~ .10E+00 1.. 5'!E-0~~ 1.. 23E-01 7.49[+00 4 2. -/0£+01 1.37E-1I1 1.07E+00 6.53£+01 
5 1.7'1E+1I0 1. OSE-Il:~ 8.2SE·-0:3 4. 3:Sl-t·0 0 S 2.101:.+01 1.23[-02 9.60[-02 5.08£+01 
6 0 
7 7 2.00E+01 B.38E-03 0.57[-02 4.83E+01 
8 1.27E+00 2.41E-02 1.89E-01 3.0'/E+00 8 8.00E+00 1.52E-01 1.19[+00 1.93£+01 
9 2.1BE+00 3.50E-1l2 2.75[-01 S.271:.+1l0 9 1.90£+01 3.05[-01 2.39E+00 4.59E+01 

.:J'\ 10 1.54E+00 9.31E-1l3 7.30E-02 3.72£+00 . 10 1.311[+01 7.8l.E-02 0.16E-01 3.14£+111 
I.~ 11 6.00[+00 1.l1.E·~IlO 8.67£+00 1.45l:.+01 11 3.50E+01 0.45£·tOO 5.06E+01 8.46E+01 

12 12 
13 13 
14 7.30E+00 2.48E-1l1 1.95E+00 1. 761£+0 1 14 1.97E+02 0.70E+00 5.20E+01 4.76E+02 
1S 15 1.23E.+02 3.54£-01 2.78E+00 2.97E+02 
16 16 3.90[+01 2.23E·-1I2 1.75E-01 9.43[+01 
17 17 6.80[+01 3.88[-02 3.05E-01 1.64[+02 
18 3.98£+00 9.57E-02 7.50E-01 9.02£+00 10 2.70E+01 6.49E-01 5:09E+00 0.53[+01 
19 19 
20 ::!O 
21 21 2.20E+01 1.79E-01 1.40E+00 S.32£+01 



Na Ca 

£VENT Mg/I lb Ib/Ni Ib/Mi/in EVENT Mgll Ib Ib/Mi Ib/Mi/in 
1 1 
2 1.00E+Ol 1.73[-·02 1.35[··01 2.4;:.'[+01 2 
3 1.40[+01 4.00E-01 3.~4E·1-1I0 3.3I:1f+1I1 3 
4 4 
5 5 
0 6 
7 5.20E+00 2.1BE-03 1.71E··02 1.2/.[. ... 01 7 
8 5.50E+00 1.04E-01 8.19E-Ol 1.:HF.:+01 8 
9 1.30E+01 2.09[-01 1.64E+00 3.14["'01 9 

10 1.10["'01 0.oSE-02 5.21[·'01 2.66[1-01 10 
(j\ 11 2.80E"'01 5. 16E ... 00 4.04E+01 6.77E+01 11 2.00E"'01 3.68E"'00 2.89E"'01 ". a:JE"'01 
(j\ 12 12 

13 13 
14 1.25E+02 4.25E ... 00 3.34[+01 3.02E+02 14 
1S 1.00E+02 2.88E-Ol 2.26E+00 2.4:'E.+02 15 
16 3.34["'01 1.91E··02 1. SOE-'Ol 11.01[+01 16 
17 8.40£+01 4. 80E-0;~ 3.76(·'01 2.0:31::+02 17 
18 2.67E+01 0.4;.:!E-1I1 5.03[+00 6.4Sf.+Ol 18 1.50E+01 3.61E-01 2. 83E"'00 3.63E+01 
19 19 
20 20 
21 2.17E+01 1.76E-01 1. 38E+00 S.2SF+01 21 

~ 



90-4 

EVENT I'Igll Ib Ib/l'li lb/l'li/in 
1 2.50E+Ol 1.06E-Ot B.35[-01 6.04E+01 
2 2.00[+01 3.451::-02 2.71E--01 4.E13UOl 
3 3.50[+01 9.99E-Oi. 7.84E+00 8.46[+01 
4 1.00£+01 S. 07ElO2 3.90['-01 2.4;~l-lOl 
5 8.110£+00 4.70E· 0] 3.69E-02 1.93EI-01 
6 

1.S2~jOl 7 
8 8.00E+00 1.19E+OO 1.931::+01 
9 1.30E+Ol 2.09E-II1 1.64[1-00 3. 14E"'01 

(j\ 10 1.. SUE+II1 9.07E--02 7.11E-Ol 3. 6;~E" 0 1 ...... 
11 1.90E+Ol 3.511E+OO 2.74£+01 4.591'''01 
12 
13 
14 2.10E+Ol 7.15E-01 5.60[+00 S.OBE.+Ol 
1S 
16 
17 
HI 1.BOE+Ol 4.33£-01 3.39E+OO 4.3SE:+01 
19 
20 
21 



APPENDIX B 
PAVED RUNOFF 

TA~LE B-4 Paved runoff flow and quality data - Efland I-B5 

TS 
RAINFALL, RUNOFF, 

EVENT DATE inches inches Q/R pU EVENT I'Ig/l lb lb/l'li lb/l'li/in 
1 08/11/B1 1. 7'9E+00 1.22E+00 6.82E-01 6.40E+00 1 1.20E+02 B.26E+01 4.26E+02 3.49E+02 

2 08/19/81 1.23E+00 7.7'OE-Ol 6.26[-01 6.25E+00 2 7.40E+01 3.22E+Ol 1.66E+02 2.15E+02 
3 09/07/81 3.7'OE+00 3.53E+00 9.54E-01 5.95E+00 3 9.50E+01 1.89E+02 9.7'5E+02 2.7'6E+02 
4 09/08/81 5.80E-01 4.60[-01 7.93[-01 4.90E+00 4 7.80E+01 2.02E+01 1.04[+02 2.27E+02 
5 10125/81 7.BO[-01 2.90E-·01 3.7'2E-01 6.45E+00 5 1.40E+02 2.29E+Ol 1.1BE+02 4.07E+02 
6 10/26/81 3.50E--01 2. BOE--Ol 8.00E-01 6.25E+00 6 7.00E+01 1.11E+01 5.70E+01 2.03E+02 
7 10/26/81 3.20E-01 1.60E-Ol 5.00E-01 6.45E+OO 7 9.50E+01 8.5BE+00 4.42E+01 2.7'6E+02 
8 10/27/B1 1.50E-01 9.00E-02 6.00E-01 6.15E+00 B 9.50E+01 4.B2E+00 2.49E+01 2.76E+02 
9 10/27'1B1 5.BOE-01 5.10E-01 8.7'9E-01 6.55E+00 9 7'.50E+01 2.16E+Ol 1.11E+02 2.1BE+02 

10 12115/81 1.7'7'E+00 1.20E+00 6.1BE-Ol 6.25E+00 10 1.09E+02 1.38E+01 3.80E+02 3.17E+02 
11 12124/81 1.05E+00 9.60E-01 . 9.14E-01 6.60E+OO 11 2.82E+02 1.53E+02 1.B7E+02 8.20E+02 
12 01/16/82 1.20E-01 6.45E+00 12 3.86E+03 2.61E+02 1.35E+03 1.12E+04 
13 01/19/82 3.10E-Ol 2.30E-01 7.42E-Ol 6.50E·tOO 13 1.5BE+03 2.05E+02 1.06E+03 4.59E+03 
14 01120/82 1.30E-01 6.50E+00 14 8.52E+02 6.25E+01 3.22E+02 2.4BE+03 

0'\ 
15 01/23/B2 5.10E-01 3.90[-'01 1.65E-01 6.60E+00 15 1.14E+03 2.51E+02 1.29E+03 3.31E+03 

<XI 16 02103/82 1.09E+00 1.04E+00 9.54E-Ol 6.30E+00 16 2.52E+02 1.48E+02 7.62E+02 7.33E+02 
17 02l09i82 4.60E·-01 1.00E-Ol 2.17E-Ol 6.10E+00 11 3.65E+02 2.06E+Ol 1.06E+02 1.06E+03 
1B 02/12/82 4.90E-01 1.80E-01 3.61E-01 6.30E+00 18 3.45E+02 3.50E+01 1.81E+02 1.00E+03 
19 02/27/B2 1.40E+00 9.10E-Ol 6.50E-Ol 6.80E+00 19 5.05E+02 2.59E+02 1.34E+03 1.47E+03 
20 03/06/82 3.30E-01 5.00E-02 1.52E-01 6.65E+00 20 3.68E+02 1.04E+01 5.35E+01 1.07E+03 
21 03/07182 6.50E-Ol 5.BOE-01 8.92E-·01 6.75E+00 21 2.24E+02 7.33E+01 3.78E+02 6.51E+02 
22 03120/82 9.00E--Ol 6.40E-01 7.11E-Ol 6.85E+00 22 2.00E+02 7.22E+01 3.12E+02 5.81E+02 
23 04/08/82 6.40[-01 1.10E-·01 1.72[-'01 6.05E+00 23 2.35E+02 1.46E+Ol 7.51E+Ol 6.83E+02 
24 04/20/82 3.90E-01 1.IlOE-02 2.56E-02 6.00E+00 24 3.48E+02 1.96E+00 1.01[+01 1.01E+03 
25 04/26/82 3.10E-·01 9.00[-02 2.90E-Ol 6.35[+00 25 3.55E+02 1.80E+01 9.29E+01 1.03E+03 
26 04/27'/82 1.80E-Ol 2.00[-02 1. 11E-01 6.45E+00 26 4.42E+02 4.99E+00 2.57E+01 1. 28[+03 
27 04/27/82 3.60E-Ol 1.10E-01 3. 1l6E-01 6.7'OE+00 27 4.57E+02 2.84E+Ol 1.46E+02 1.33E+03 
2B 05124/82 4.50E-Ol 3.00E-02 6.67['-02 6.25[+00 213 3.15E+02 5.33[+00 2.75E+Ol 9.16E+02 
29 05/24/82 1. 60[+00 1.52E+00 9.50E-01 6.50[+00 29 1.55E+02 1.33E+02 6.85E+02 4.51E+02 
30 05/27/82 4.40E-01 2.50E-Ol 5.68E-01 6.20E+00 30 2.30E+02 3.24E+Ol 1.67E+02 6.69E+02 
31 05129/82 4.50E-Ol 1.bIlE-·01 3.56E·-01 6.20E+00 31 7.10E-I·02 6.41E+Ol 3.30E+02 2.06E+03 
32 05/31/82 2.50E--01 6.00E-02 2.40[-01 6.30[+00 32 2.50E+02 8.46E+00 4.36E+01 7.27E+02 
33 06/03/82 2.08E+00 1.42E+00 6.83E-·01 6.25E+00 33 1.20E+02 9.62E+Ol 4.95E+02 3.49E+02 
34 06/04/82 6.70[-01 5.10E-01 7.61E-01 6.30E+00 34 1.55E+02 4.46E+Ol 2.30E+02 4.51E+02 
35 06/10/82 2.03E+00 2.01E+00 9.90E·-01 6.65[+00 35 8.00E+01 9.07E+01 4.67'E"02 2.33E+0;-;! 
36 06/10/82 6.00E--Ol 6.20E·-01 1.03E+00 6.7'OE+00 36 1.35E+02 4.72E+Ol 2.43E+02 3.92E+02 
37 06/17/82 1.10E+00 7.60E-01 6.91E-01 6.72E+00 37 1.90E+02 8.15E+Ol 4.20[+02 5.52E+02 
38 06129/82 1.12E+00 7.90E-01 7.05[-01 6.70E+00 38 1. 17'E+02 5.22E+01 2.69E+02 3.40E+02 



~ 

VTS 55 

EVENT Mgl1 1b lb/Mi lb/Mi/in EVENT MgIl lb 1bltli 1b/Mi/in 
1 7.50E+01 5.16E+01 2.66E+02 2.18E+02 1 1.30E+01 8.95E+00 4.1>1E+Ol 3.78E+01 
2 2 9.00E+00 3.91E+00 2.01E+01 2.62E+Ol 
~5 3.00E+01 5.98E+01 3.08E+02 8.72E+01 3 1.80E+01 3.59£+01 1.85E+02 5.23E+01 
4 4 7.00E+OO 1.82E+00 9.36E+00 2.0~iE+01 
5 5 1.10£+01 1.80E+00 9.27E+00 3.20E+01 
6 6 B.OOE-I·OO 1.26E+00 6.51E+00 2.33E+01 
7 7 1.40E+01 1.26E+00 6.51E+00 4.07E+01 
B B 1.90E+Ol 9.65E-01 4.97E+00 5.52£+01 
9 9 7.00E+00 2.01E+00 1.04E+Ol 2.03E+01 

10 5.10E+01 3.45E+01 1.78E+02 1.48E+02 10 1.60E+01 1.08E+01 5.58E+01 4.65E+01 
11 11 1.40E+01 7.58£+00 3.91E+01 4.07E+01 
12 4.72E+02 3.20E+01 1.65E+02 1.37E+03 12 2.40E+Ol 1.63E+00 8.37E·"00 6.98£+01 
13 13 6.00£+00 7.79E-01 4.01E+00 1.74E+01 
14 14 7.00E+00 5.14E-01 2.65E+00 2.03E+01 
15 15 1.50E+Ol 3.30£+00 1.70E+01 4.36E+01 
16 4.00E+01 2.35E+01 1.21E+02 1.16£+02 16 3.50E+01 2.05E+01 1.06E+02 1.02E+02 
j.7 17 2.70E+Ol 1.52E+00 7.85E+00 7.85E+Ol 
18 1B 1.70E+01 1.73E+00 B.90E+00 4.94E+01 <]\' 
19 19 1.20E+01 6.16E+00 3.17E+Ol 3.49E+01 -0 
20 20 
21 7.20E+01 2.36E+01 1.21E+02 2.09E+02 21 2.00E+01 6.55E+00 3.37E+01 5.81E+01 
22 7.00E+01 2.53E+01 1.30E+02 2.03E-I·02 22 3.40E+01 1.23E+01 6.33E+01 9.BB£+01 
23 23 1.70E+01 1.06E+00 5.44E+OO 4.94E+01 
24 24 
"~5 25 2.BOE+01 1.42E+00 7.33E+00 B.14E+01 
26 26 4.20E+01 4.74E-01 2.44E+00 1.22E+02 
27 27 3.90E+01 2.42£+00 1.25E+01 1.13E+02 
28 28 3.40E·"01 5.76E-01 2.97E+00 9.88E+01 
2(1 29 5.70E+01 4.89E+01 2.52E+02 1.66E+02 
30 30 3.10E+01 4.37£+00 2.25E+01 9.01E+01 
31 31 5.50E+01 4.97E+00 2.56E+01 1.60E+02 
32 32 3.60E+01 1.22E+00 6.28E+00 1.05E+02 
33 33 2.40E+01 1.92£+01 9.91E+01 6.9BE+01 
34 34 2.40E+01 6.91E+00 3.56E+01 6.98E+01 
35 35 2.20E+01 2.50E+01 1.29E+02 6.40E+01 
36 36 2.70E+01 9.45E-I·00 4.87E+01 7.85E+01 
37 37 4.40E+01 1.89E+01 9.72E+01 1.2BE+02 
38 38 7.00E+00 3.12E+00 1.61E+01 2.03E+01 



vss Toe 
EVENT Mgll Ib HIlMi Ib/Mi/in EVENT "'gil Ib Ib/Mi Ibh,i/in 

1 4.00E+00 2.75E+00 1. 42E+01 1.16E+01 1 
2 2 
3 5.00E+00 9.96E+00 5.13E+01 1.45E+01 3 ., 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 6.00E+00 4.06E+00 2.09E+01 1.74E+Ol 10 
11 11 
12 5.00E+00 3.39E-Ol 1.74E+00 1.45E+01 12 1.60E+Ol 1.08E+00· 5.58E+00 4.65E+01 
13 13 
14 14 
15 15 
16 7.00E+00 ".l1E+OO 2.12E+01 2.03E+01 16 
17 17 
18 18 

'-.I 19 19 
0 20 20 

21 6.00E+00 1.96E+00 1.01E+Ol 1.74E+01 21 2.60E+01 9.51E+00 4.38E+01 7.56E+Ol 
22 7.00E+00 2.53E+00 1.30E+Ol 2.03E+01 22 2.20E+01 7.95E+00 4.09E+Ol 6.40E+Ol 
23 23 
24 24 
25 25 
26 26 
27 27 
29 29 
29 29 
30 30 
31 31 
32 32 
33 33 
34 34 
35 35 
36 36 
37 37 
38 39 

~ 



~ 

COD Pb 

EVENT Mgll lb lb/Mi Ibhli/in EVENT MgIl Ib Ib/Mi Ib/l'li/ in 
1 i ND ND ND ND 
2 2 ND ND ND ND 
3 3 2.00[-02 3.98E-02 2.05E-Ol 5.81E-02 
4 4 3.00E-02 7.79E-03 4.01E-02 B. nE-02 
5 5 ND ND ND ND 
6 6 
7 1 2.00E-02 1.81E-03 9.30E-03 5.81E-02 
8 8 
9 9 ND NIl ND ND 

10 10 ND ND ND ND 
11 11 
12 2.60E+01 1.76E+00 9.01E+00 7.56E+01 12 5.00E-02 3.39E-03 1.14E-02 1.4SE-01 
13 13 3.00E-02 3.89E-03 2.01E-02 8.72E-02 
14 14 ND ND ND ND 
15 15 
16 16 2.00E-02 1.17E-02 6.05E-02 5.B1E-02 
17 17 

'-I 18 18 1-' 
19 19 ND ND ND ND 
20 20 
21 5.00E+01 1.64E+01 B.43E+01 1. 45E+02 21 2.00E--02 6.55E-03 3.37E-02 5.81E-02 
22 8.90E+01 3.21E+01 1.66E+02 2.59E+02 22 2.00E-02 7.22E-03 3.12E-02 5.81E·-02 
23 23 2.00E-02 1.24E-03 6.40E-03 5.B1E-02 
24 24 
2S 25 :-
26 26 
27 21 
28 28 1. 00E-02 1.69E-04 B.?2E-04 2.91E-02 
29 29 2.00E-02 1.72E-02 B.B4E-02 5.81E-02 
30 30 
31 31 
32 32 
33 33 
34 34 
3S 35 
36 36 
37 37 
38 38 



Zn Fe 

EVENT· Mg/l Ib Ib/Mi Ib/Mi/in EVENT Mgll Ib Ib/Mi Ib/Mi/in 
1 5.10E-02 3.51E-02 1.81E-Ol 1.48E-01 1 1.35E+00 9.29E-Ol 4.79E+00 3.92E+00 
2 4.00E-02 1.74E-02 8.95E-02 1.16E-01 2 1.12E+00 4.87E-01 2.51E+00 3.26E+00 
3 3.80E-02 7.57E-02 3.90E-01 1.10E-Ol 3 1.96E+00 3.90E+00 2.01E+Ol 5.70E+00 
4 4.80E-02 1. 25E-02 6.42E-02 1.40E-01 4 1.15E+00 2.99E-Ol 1.54E+00 3.34E+00 
5 6.20E-02 1.01E-02 5.23E-02 1.80E-Ol 5 1.40E+00 2.29E-01 1.18E+00 4.07E+00 
6 6 
7 4.90E-02 4.42E-03 2.28E-02 1.42E-Ol 7 2.00E+00 1.81E-01 9.30E-Ol 5.81E+00 
8 B 
9 3.80E-02 1.09E-02 5.63E-02 1.10E-Ol 9 2.10E+00 6.04E-Ol 3.11E+00 6.10E+00 

10 3.60E-02 2.44E-02 1.26E-Ol 1.05E-Ol 10 1.60E+00 1.0BE+00 5.58E+00 4.65E+00 
11 11 
12 1.53E-01 1.04E-02 5.34E-02 4.45E-01 12 5.40E-01 3.66E-02 1.BBE-01 1.57E+00 
13 1.47E-Ol 1.91E-02 9.83E-02 4.27E-Ol 13 3.00E-Ol 3.89E-02 2.01E-01 8.72E-Ol 
14 9.20E-02 6.75E-03 3.4BE-02 2.67E-01 14 5.00E-Ol 3.67E-02 1.89E-01 1.45E+00 
15 15 
16 5.1OE-02 2. 99E-02 1.54E-Ol 1.48E-Ol 16 5.90E+00 3. 46E+00 1.78E+01 1.72E+01 
17 17 
18 18 
19 7.90E-02 4.06E-02 2.09E-01 2.30E-Ol 19 1.30E+00 6.68E-01 3.44E+00 3.78E+00 

....... 20 20 t.; 
21 4.40E-02 1.44E-02 7.42E-02 1. 2BE-0 1 21 5.60E+00 1.B3E+00 9.44E+00 1.63E+01 
22 3.90E-02 1.41E-02 7.26E-02 1.13E-01 22 4.80E+00 1.73E+00 B.93E+00 1. 40E+01 
23 5.10E-02 3.17E-03 1.63E-02 1.4BE-01 23 4.30E+00 2.67E-01 1.37E+00 1.25E+Ol 
24 24 
25 25 
26 26 
;?7 27 
28 7.30E-02 1.24E-03 6.37E-03 2.12E-01 28 5.1flE+00 8.63E-02 4.45E-Ol 1.48E+01 
2'7 7.80E-02 6.69E-02 3.45E-Ol 2.27E-Ol 29 3.90E+00 3.35E+00 1.72E+01 1.13E+01 
30 30 
31 31 
32 32 
3:5 33 
34 34 
35 35 
36 36 
3'7 37 
38 38 

~ 



Cr Cu 

EVENT Mg/l Ib Ib/Mi Ib/Mi/in EVENT Mg/l Ib Ib/f'li Iblfoli/in 
1 3.80E-02 2.62E-02 1.3SE-Ol 1.10E-Ol 1 5.60E-02 3.86E-02 1.99E-Ol 1.63E-Ol 
2 2.00E-03 8.69E-04 4.4BE-03 S.81E-03 2 4.S0E-02 1.96E-02 1.01E-01 1. 31E-Ol 
3 1.00E-03 1.99E-03 1.03E-02 2.91E-03 3 4.20E-02 8.37E-02 4.31E-01 1.22E-Ol 
4 ND ND ND ND 4 3.60E-02 9.35E-03 4.81E-02 1.0SE-Ol 
5 2.00E-03 3.27E-04 1.69E-03 S.81E-03 5 4.50E-02 7.36E-03 3.79E-02 1.31E-Ol 
6 6 
7 4.00E-03 3.61E-04 1.86E-03 1.16E-02 7 3.50E-02 3.16E-03 1.63E-02 1.02E-Ol 
B 8 :... 

9 2.00E-03 5.76E-04 2.97E-03 5.81E-03 9 2.80E-02 8.06E-03 4.15E-02 8.14E-02 
10 ND ND ND ND 10 2.30E-02 1.56E-02 8.02E-02 6.69E-02 
11 11 
12 3.00E-03 2.03E-04 1.05E-03 8.72E-03 12 2.30E-02 1.56E-03 8.02E-03 6.69E-02 
13 13 
14 14 
15 15 
16 5.00E-03 2.93E-03 1.S1E-02 1.45E-02 16 2.50E-02 1.47E-02 7.56E-02 7.27E-02 
17 17 

" 18 18 w 
19 3.00E-03 1.54E-03 7.94E-03 8.72E-03 19 2.30E-02 1.18E-02 6.08E-02 6.69E-02 
20 20 
21 3.00E-03 9.82E-04 5.06E-03 8.72E-03 21 2.90E--02 9.49E-03 4.89E-02 8.43E-02 
22 ND ND ND ND 22 3.10E-02 1.12E-02 5.77E-02 9.01E-02 
23 ND ND ND ND 23 3.80E-02 2.36E-03 1.22E-02 1.10E-Ol 
24 24 
2S 25 
26 26 
27 27 
28 6.00E-03 1.02E-04 5.23E-04 1.74E-02 28 6.80E-02 1.15E-03 5.93E-03 1.98E-01 
29 4.00E-03 3.43E-03 1. 77E-02 1.16E-02 29 8.10E-02 6.95E-02 3.58E-01 2.35E-01 
30 30 
31 31 
32 32 
33 33 
34 34 
35 35 
36 36 
37 37 
38 38 



Cd Hi 

EVENT Mgll III llllMi lb/l'd/in EVENT Mgll lb lb/",i Ib/l'ti/in 
1 2.00E-03 1.38E-03 7.09E-03 5.81E-03 1 ND ND ND ND 
2· ND ND ND ND 2 ND ND ND ND 
3 ND ND ND ND 3 6.00E-03 1.20E-02 6.16E-02 1.74E-02 
4 NI) NO ND NIl 4 9.00E-03 2.34E-03 1.20E-02 2.62E-02 
S ND ND ND NO 5 ND ND ND ND 
6 6 
7 ND ND ND ND 7 1.50E--02 1.3SE-03 6.98E-03 4.36E-02 
8 8 
9 3.00E-03 8.63E-04 4.45E-03 8.72E--03 9 1.50[-02 4.32E-03 2.22E-02 4.36E-02 

10 ND ND ND ND 10 1.00E-02 6.77E-03 3.49E-02 2.91E-02 
11. 11 
12 7.00E-03 4.74E-04 2.44E-03 2.03E-02 12 3.00E-02 2.03E-03 1.05£-02 8.72E-02 
13 13 
14 14 
1 (--, is 
16 ND NO ND ND 16 ND ND ND ND 
17 17 
18 18 

'-I 19 ND ND ND ND 19 ND ND ND ND 
"'" 20 20 

21 ND ND ND ND 21 ND ND ND ND 
22 ND ND ND ND 22 ND ND ND ND 
23 4.00E-03 2.48E-04 1. 28E-03 1.16E-02 23 2.00E-02 1.24E-03 6.40E-03 5.81E-02 
24 24 
25 25 
26 26 
27 27 
20 3.00E-03 S.08E-OS 2.62E-04 8.72E-03 28 2.00E-02 3.39E-04 1.74E-03 S.81E-02 
~~9 3.00E-03 2.57E-03 1.33E-02 8.72E-03 29 1. 00E-02 8.58E-03 4.42E-02 2.91E-02 
30 30 
31 31 
32 32 
:33 33 
34 34 
35 - 35 
36 36 
~57 37 
38 38 



". 

HQ As 

EVENT "'9 / 1 Ib lb/",i lb/"'i/in EVENT "'9 /1 lb lb/",i Ib/"'i/in 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 10 
11 11 
12 12 ND ND ND ND 
13 13 
14 14 
15 15 
16 16 
17 17 
18 18 
19 19 "-J 
20 20 V1 

21 21 
22 ND ND ND ND 22 ND ND ND ND 
23 23 
24 24 
2S 25 
26 26 
2'7· 27 
28 28 
29 29 
30 30 
31 31 
32 32 
33 33 
34 34 
~~S 35 - • 
36 36 
37 37 
38 38 



Cn P04-P 

EVENT "'9 /1 lb lb/",i lb/"'i/in EVENT "'9 / 1 lb lb/",i lb/",i/in 
i 1 
2 2 
3 3 i.60E-01 3. 19E-01 1. ME+OO 4.6SE-01 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 10 
11 11 
12 ND ND ND ND 12 1.40E-Ol 9.48E-03 4.88E-02 4.07E-01 
1 :3 13 
14 14 
15 15 
16 16 

-...J 17 17 
~ 18 18 

19 19 
20 20 
21 21 1.00E-01 3.27E-02 1.69E-Ol 2.91E-01 
22 ND ND ND ND 22 1.20E-Ol 4.33E-02 2.23E-Ol 3.49E-01 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
31 31 
32 32 
33 33 
34 34 
35 35 
36 36 
37 37 
38 38 

III... 



TKN N02 + N03 

EVENT ,..g/l Ib Ib/Mi Ib/Mi/in EVENT Mg/l Ib Ib/,..i Ib/Mi/in 
1 1 
2 2 
~~ 1.18E+00 2.35E+00 1.21E+01 3.43E+00 3 8.00E-02 1.59E-01 8.21E-Pi 2.33E-01 
4 4 
5 5 
6 6 
'7 7 
8 8 
9 9 

10 10 
11 11 
12 8.00E+00 5.42E-01 2.79E+00 2.33E+01 12 2.40E-01 1. 63E-02 8. 37E..,.02 6.98E-01 
L5 13 
14 14 
1S 15 
16 16 

-....J 1'7 17 
-....J 18 j.B 

19 19 
20 20 
21 2.00E+00 6.55E-01 3.37E+00 5.81E+OO 21 ND ND ND ND 
22 2.00E+00 7.22E-01 3.72E+00 5.81E+00 22 4.50E-01 1. 63E-01 8.37E-01 1.31E+ob 
23 2~~ 

24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
31 31 
32 32 
33 33 
34 34 
3S 35 
36 36 
~~'7 37 
38 38 



Ca Na 

EVENT "'gIl Ib Ib/",i Ib/t'li/in EVENT "'g/1 Ib Ib/",i Ib/"'i/in 
1 1 4.50E+00 3.10£+00 1. 60E+01 1. 31E+01 
2 2 
3 3 2.11E+00 4.20E+00 2.17E+01 6.13E+00 
4 4 
S 5 9.00E+00 1.47E+00 7.59E+00 2.62E+01 
6 6 
7 7 
B B 
9 9 

10 10 4.00E+00 2.71E+00 1.40E+01 1.16E+01 
11 11 3.10E+01 1.68E+01 8.65E+01 9.01E+01 
12 1. 35E+02 9.14E+00 4.71E+01 3.92E+02 12 1.03E+03 6.94E+01 3.58E+02 2.98E+03 
13 13 4.20E+02 5.45E+01 2.81E+02 1.22E+03 
14 14 2.60E+02 1.91E+01 9.83E+01 7.56E+02 
15 6.00E+00 1.32E+00 6.80E+00 1. 74E+01 15 2.50E+02 5.50E+01 2.83E+02 7.27E+02 
16 4.00E+00 2.35E+00 1.21E+01 1.16E+01 16 4.20E+01 2.46E+01 1.27E+02 1.22£+02 
17 17 4.80E+01 2.71E+00 1.40[+01 1.40E+02 

"'-I 18 7.00E+00 7. l1E-01 3.66E+00 2.03E+01 18 4.10E+01 4.16E+00 2.19£+01 1.19£+02 
OJ 19 19 

20 20 
21 21 
22 22 1.50E+01 5.42E+00 2.79E+01 4.36£+01 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
31 31 
32 32 
33 33 
34 34 
35 35 
36 36 
3'7 37 
38 38 



Cl 504 

EVENT Mgll Ib lb/l1i lb/Mi/in EVENT I1g/l Ib Ib/l1i lb/l1i/in 
1 8.00E+00 5.51E+00 2.84E+01 2.33E+01 1 1.20E+01 8.26E+00 4.26E+01 3.49E+01 
2 2 
3 5.00E+00 9.96E+00 5.13E+01 1.45E+01 3 5.00E+00 9.96E+00 5.13E+01 1.45E+01 
4 4 
"'. -) 2.00E+01 3.27E+00 1.69E+01 5.81E+01 5 
6 6 
7 7 
8 8 
9 9 

10 2.00E+00 1.35E+00 6.98E+00 5.81E+00 10 
11 1 . 0~~E+02 5.53E+01 2.85E+02 2.97E+02 11 
12 2.25E+03 1.S2E+02 7.85E+02 6.54E+03 12 2.40E+01 1.63E+00 8.37E+00 6.98E+01 
1 :3 8.70E+02 1.13E+02 5.82E+02 2.53E+03 13 
14 5.94E+02 4.36E+01 2.24E+02 1.73E+03 14 
1t:"" .J 6.30[+02 1.40E+02 7.23E+02 1.85E+03 15 

...... 16 7.80E+01 4.58E+01 2.36E+02 2.27E+02 16 
\!) 17 8.60E+01 4.85E+00 2.50E+01 2.50E+02 17 

18 6.50E+01 6.60E+00 3.40E+01 1.89E+02 18 
19 19 
20 20 
21 21 
22 1.60E+01 5.78E+00 2.98E+01 4.65E+01 22 8.00E+00 2.89E+00 1.49E+01 2.33E+01 
23 23 
24 24 
2~:' 25 
26 26 
27 27 
28 28 
::?9 29 
30 30 
31 31 
32 32 
33 33 
34 34 
35 35 
36 36 
37 37 
38 38 



O&G 

EVENT .. gil Ib Ib/Mi Ib/Mi/in 
1 
.~ 
oL. 

3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

00 21 
0 22 

23 
24 
25 
26 
27 
28 3.00E+00 5.08E-02 2.62E-01 8.72E+00 
29 1.00E+01 8.58E+00 4.42E+Ol 2.91E+01 
30 1.00E+00 1. 41E-01 7.27E-Ol 2.91E+00 
31 1.10E+01 9.93E-01 5.12E+00 3.20E+01 
3::~ 
33 
34 
3S 
36 
37 
38 3.00E+00 1.34E+OO 6.89E+00 8.'72E+OO 



APPENDIX C 

UNPAVED RUNOFF 

Quantity and quality of runoff from the paved (Appendix B), as well 
as the unpaved (Appendix C) area at each site (except the Efland site), 
was monitored at separate points in order to establish the overall fate 
of pollutants leaving the highway drainage system. Monitoring of the paved 
and unpaved areas was segregated to determine pollutant loadings leaving 
the highway drainage system and to develop insights into the hydraulics 
of pollutant movement and strengths at various points in the drainage scheme. 
The objective of monitoring unpaved runoff quality was to determine the 
contribution of the unpaved area to the total pollutant load leaving the 
paved highway surface and right-of-way areas. 

Composite data was collected at each site to provide information on 
the total pollutant load leaving the highway system during a runoff event. 
As discussed in Appendix B (Paved Runoff) flow composite sample data was 
characterized using concentration (mg/l), loadings [lb/mi/event (kg/km/event)] 
and loadings normalized for runoff volume [lb/mi/in of runoff (kg/km/cm 
of runoff)]. Hydraulic data and composite quality data for quality monitored 
events at Milwaukee, Sacramento and Harrisburg are presented in Tables C-I 
to C-3. Unpaved runoff was not segregated at the Efland site. 
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00 
N 

EVENT 
1 
2 
3 
4 
S 
6 
7 
8 
9 

10 
11 
12 
13 

EVENT 
1 
2 
3 
4 
S 
6 
7 
8 
9 

10 
1i 
12 
13 

DATE 
03/13179 
03/16179 
OV30179 
03/30179 
04/11179 
04125179 
01/11180 
01/16/S0 
02122180 
03/10/80 
0.5/14/80 
03l1S/00 
03/16/80 

I1g/1 

1.74E+02 
6.20E+01 
2.00E+02 

1.23Ei02 
1.15E+02 
1.35E+02 
1.2SE+()2 
13.30E+01 
7.70E+01 

~rpENDIX C 
UNPAVI::D RUNOFF 

TA~ E C-1 Unpaved runoff flow and quality data - Milwaukee 1-94 

TS 
RAINFALL, RUNOFF, 

inches int.hes (,I/R pH EVENT "'g/l Ib lb/Mi Ib/Milin 
2. ~mE-02 7.10E+00 1 5. 11E+02 1.44E+OO 2.B1E+01 1.10E+03 
3.96E-03 2 

3.90E-Ol 7.~~1E-04 1.85E-·03 3 
B.OOE-Ol 5. 83E--02 1.29E-·02 7.30E+00 4 S.74E+02 2.05£+01 7.73E+01 1.33£+03 
1.22E+00 :5.33£-02 2.73E-02 7.40£+00 S 3.40E+02 6.93E+00 2.61E+01 7. 85E~'02 
1.20E+00 2.112E-02 1.6SE-02 6.90[+00 6 4.71E+02 S. a;:'E+OO 2.2I1E+Ol 1.0'7[+03 

8.16E-04 7 .. 50E+00 "} 2.32E"·02 1.16E-01' 4.37[-111 S. :J6£+02 
2.10£-01 1.06E-02 S.USE-02 6.90E+00 8 2. 7SE+0~~ 1.7BE+00 6.73£+00 6.35[+02 
1.40E-01 1. !i1E-02 1. OSE-01 6.'10£+00 9 5. ,J9E+02 4.9BE+00 1.BBE+01 1.24E+03 

1.03E-02 7.30£+00 10 1.12E+03 7.06£+00 2.66E+Ol 2.S9F-I03 
4.U7E-03 6.90E+00 11 1.04E+03 3. lO[+OO 1.17E+01 2.40£+03 
f.. 14E-03 7.1I0E+00 12 5.54E+02 2.08£+00 7.8S[+OO 1.20E+03 
1. 35E-02 7.00E+00 13 J.2bE+02 2.b9E+00 1.02E+Ol 7.53E+02 

VTS 5S 

Ib Ib/Mi Ib/l'li/in EVUH i1g/1 Ib Ib/Mi lb/Mi/in 
1 1.70E+01 2.4BE-Ol 9.34E-01 3.93E+01 
2 
3 

b.21Ei·01i 2.34[+01 4.II?E+02 4 5.40£+01 1.93E+00 7.27E+0'0 1..251:.+02 
1.26E+00 4. 77E·' 00 1 . 4~k'~02 5 3.001:.+01 6.11E-01 2.31E+00 6.93E+01 
2.47E+00 ".3]['1-110 4.62f.~02 6 1.90E+01 ;~. 35E-0 1 8.86E-01 4. 3'7E:-~01 

7 1.0IlE+01 4.99E-03 1.8BE-02 2.31[+01 
7.98E-01 3.01[1110 2. 8410: t();~ B t~ .00[+01 1.JIIE-01 4.9I1E-·01 4.62E·~()1 
1.06E·~00 4.01E·'00 2.6l.fH2 9 1.30E.+01 1.20E-01 4.53[-01 3.00E+01 
H. 51E-'0 1 3.21E·'·00 3.12[-102 10 &:'.60E+01 1. ME-01 6. l[)E-O 1 6.00E+01 
3.73E-Ol 1.41EiOO 2.89L+02 11 2.BOL+01 B.34E-02 3.15[-01 b.47E+II1 
3. 12E"·() 1 1.18r.~·OO 1.92£~02 12 2. ::10[+01 1.0SE-Ol 3.97[-,01 6.47[+01 
6.36E-01 2.40E+00 1.70E.+02 13 1.40E.+01 1.16E-01 4.36E-Ol 3.23E+01 



~ 

ex> 
w 

~VENT 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

EVENT 
1 
2 
3 .. 
5 
6 
7 
B 
9 

10 
11 
12 
13 

"9 / 1 

'~.60E+01 
8 OOE+OO 
4.00E+00 

7.00E+00 
7.00£+00 
1. 40E-tO 1 
1.70E+01 
1.80E+01 
1.00E+01 

1'19 /1 

':>.10E+01 
3.90E+01 

6.40E+Ol 
4.20E+Ol 
1.20E+02 

vas 

Ib Ib/tli Ib/"i/in 

9.2I:1E·-01 3.50F+00 6.00£t01 1.63E-01 6.15E·-01 1.0SE:.+01 4.94E-02 1.87E-·01 9.24E+00 

4.54E-02 1. 7.tl:.-01 1 . 621.:+01 6. 47E-O::! 2.44[-·Oi 1. 62H01 
fJ. 02E-'02 3.33E·-Ol 3. '!:ll:: Hll 5.01E-02 1.91[-01 3.93l+01 6.76E-02 2.55£"'01 4.il,Et01 
8.26E-02 3.12E-01 2.3H.+01 

COl> 

Ib Ib/l~i Ib/l'li/in 

1.02E+OO 6.81£+00 1.181:+02 
7.95E-Ol 3.00£+00 9.01[+01 

4.15E-Ol 1.57[+110 1.4B'::+02 
3. 8BE--O 1 1.46EiOll 9.70~,+01 

7.56E-Ol 2.85[+110 2. 71l~"02 

TOC 

EVENT tlg/l Ib Ib/tii Ib/l'li/in 1 
2 
3 
4 1.6OE+01 5.71E-01 2.1'iE+OO 3.69["'01 5 1.40f.+01 2.85E-01 1.08E+00 3.23E+01 6 
7 
a c..20E+01 1.43E-01 5.311E-·01 5.08E+01 9 6.00E.+01 5.54E-01 2.09E+00 1.3S'E+02 10 4.00[+01 ;~, 52E-01 9.51E-01 9.24E+01 11 

12 
13 

Pb 

EVENT 11'J/l Ib Ib/Mi Ib/Milin 
1 ND ND ND ND 
2 
3 
4 2.00E-01 7.13E-03 2.69E-02 ".62E-·01 
5 .1.00E-Ol 2.04E-03 7.69E-03 2.31E-Ol 
b ND ND ND NI) 

1 2.00E.-Ol 9.99£-05 3.77E-04 4.62E-Ol 
B I~D ND ND N'O 
9 2.01lE.-01 1.85E-03 6.97E-03 4.62[--01 

10 ~~.UOE-01 1. :'!6E-03 . 4.76E-03 4.62E-Ol 
11 1,00E-Ol 2.98[-04 1.12£-03 2.31.E-Ol 
12 4.110[·-01 1. tiOE-03 5.67E-03 9.24[-01 
13 1.00E-Ol 0.26E-04 3.12E-03 2.31E-Ol 



Zn Fe 

EVENT I'Ig/l III H,/I'li Ib/Mi/in EV~NT I'Ig/l Ib Iblfd Ib/"'i/in 
1 5.00[-02 7 .28£-04 2.75E-03 1.1Si-Ol 1 1.00E-Ol 1.~6E-03 5.50E-03 2.31[-01 
2 2 
3 3 
4 1.40E-01 4.9"E-03 1. BO[·-O;~ 3.2.3£-01 4 ::!.90EI-OO 1.03E-01 3.90E-01 6.70E"·00 
S 2.20E-Ol 4.48E-03 1.69E:-O::O 5.001-01 5 5.70[+00 1.16E-Ol 4.38E-Ol 1.32[+01 
6 "'.IIIIE-02 1.HE-03 4.20E-··Wl 2.0UE-"01 6 1.10E+00 1 . ~1bE·-02 5.1JE-02 2.54E·.O:l 
7 1.40E-01 6.99E-05 2.64[·_·(14 3.2:U-01 7 '7.00E-01 4.49[-04 1.70[-03 2.08[+(10 
8 'I.1I0E-02 2.59E-·04 9.79['-'114 9.24':'-02 a 3 .1,IIE·-O 1 ;!. ~~4E-03 a .IHE"-03 8.3U::-01 
9 1.S0E-Ol 1.39E-0:~ 5.nE-O:!o 3.4t,~-01 9 6.00E-·01 S.54E-03 2.09[--02 1.391-:.+00 

10 1.00E-Ol 6.30E-04 2.381::·-113 2.311':--01 10 9.00[-01 'i.b7E--03 2. 14E'-O;~ 2.08E·HI0 
11 2.10E-Ol 6.26E-04 2. 36E'''0:~ 4.8~;I:.-Ol 11 9.00[-01 2.68[-03 1.01E--02 2.08£iOO 
12 1.90E-0i. 7.14£-04 2.69E-03 ".39[-·01 12 1 .. iO[+OO 4. SEIE-03 1.1')4[-02 3.00[+00 
13 1.80E-Ol 1.49E-03 5.61E-03 4.16l-01 13 9.00E-01 7.~3E-03 2.81E-02 2.08E+00 

co 
~ 

Cr Cu 

EVENT I'Ig/l Ib Ib/l"li Ib/f'Il'/in f.VfNT ,..<]/1 Ib Ib/l'li Ib/l'li/in 

1 2.00E-02 2.91E-04 1.10E-03 4. ~,21:.-02 1 2.00E-02 2.91E-04 1.10E-03 4.62E-02 

2 2 

3 3 

4 .1.00E-02 1.0'1[-03 4.0<\E-I'3 6.9.51':-02 4 5.00E-02 1.70E·-03 6.73[-03 1.lSE-01 

S 3.00E-02 6.11E-04 2.31[-0~ 6. 9~'5l-'02 5 1.40[-01 2.85E-03 1.00E-02 3.2:5E-01 

6 ND ND ND NI) 6 4.00[-.. 02 4.94E-04 1.87E-03 9.2<\[-02 

7 3.00E-02 1.50[-05 5.6SE-O~ 6.nE-02 7 2.00[-01 9.99E-05 3.771':-04 ~.62E-01 

8 ND ND til) NO 8 5.00E-02 3.24E-04 1. ~~2E-03 1.1SE-Ol 

9 HI) HI) ND Nil 9 9.00("-02 9.32E-04 3.14E-03 2.08E-01 

10 1.0IlE-02 2.52E-04 9.51F.-1I4 9.241::,-02 10 2.S0E-01 1.SHE-03 5.9SE-0] 5.77[·_·01 

11 NO NO ND 1'111 11 1.70E.-01 5.07[-04 1.91E-03 3.93E-01 

12 ND HD I'll) NT> 12 1. 50E-01 5.64E-04 2 .1:~E·-03 3.4Me-Ol 

13 HD NO HD HD 13 1. 7UE.-01 1.40E-03 5.30E-03 3.93E-Ol 

~ 



". 

00 
VI 

t::VENT 
1 
2 
3 
4 
5 
6 
1 
a 
9 

10 
11 
12 
13 

EVENT 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

"'9 /1 
NO 

ND 
ND 

;~. 00[-02 
3.00E-02 

ND 
::".00E-02 

NO 
ND 
ND 
NO 

"'gil 

ND 
1.50E-04 

ND 

Cd 

Ib Ibll'li Ib/l1i/in 
ND ND NI) 

NO ND flf) 
ND ND Nil 

2.47E-·04 ?33[--1\4 4. b;~E-02 
1.50E-05 S. bSE·-OS 6.9::51· -02 

ND ND NI) 
1.85E-04 6.91E·-04 4.62l-02 

NO NO NO 
NO ND Nil 
ND ND Nil 
ND ND Nil 

Hg 

lb Iblt"1i lb/l'li/in 

ND NI) NO 
1. 53E-05 5.11E-0~. 1. 7:5f -03 

ND ND Nfl 

Ni 

'::VI-:iH 1'1'1/1 Ib Ib/l'li Ib/",i1in 
1 ND ND ND ND 
2 
3 
4 ND ND ND ND 
5 -: 
6 
7 2.00E.-01 9.99[-05 3.71E-04 4.62E-01 
a ND ND NI> NO 
9 ND ND ND NI) 

10 2.00E-01 1.26E-03 4.16[·-0:1 4.6210:-01 
11 ND ND ND NI) 
12 NO ND ND NO 
13 ND ND ND HI) 

P04-P 

,:VI]H ""l/l Ib lb/l'li Ib/",i/in 
1 
2 
3 
4 5.;.!OE···Ol 1.tl6E-02 7.00[-·02 1.20E+00 
5 B. SUf-01 1.13E-02 6.54[-02 1.96[+00 
6 6.10E-·01 1.54[-03 2.85E-02 1.41[+00 
7 5.501.:.--01 2.75E-04 j .04E--03 1.21[+00 
8 4. :-IOE--Ol :1. llE--03 1.171::-02 1.11E+OO 
9 4.90E-O:l. 4.53[-03 1.71E-0:? 1.17.E+00 

10 6. rIIlE·-01 4.29E·-()3 1 . 6;;~E-02 1.57E+00 
11 7.30[-01 2. HIE-03 8.21E-03 1. 69E+00 12 6.,}0[-01 ;~. 5'7['-03 9.7fJE-03 1.5'7[+110 
13 6.00E-Ol 4.96[-03 1. 87E-02 1.39E+00 

I 
I 



00 

'" 

EVENT 
1 
2 
3 
"I 
5 
6 
7 
8 
9 

10 
11 
12 
13 

EVENT 
1 
2 
3 
4 
5 
6 
1 
B 
9 

10 
11 
12 
13 

Mg/l 

J.20E+00 
2.60E+00 

1.10E"·00 
4.00£+00 
S.OOE+OO 
S.OOE+OO 
2.80E+00 
2.20E+00 

tlg/l 
1.48E+02 
2.50E+Ol 
1.05E+02 
1.70E+1I2 
1.07E+02 
1.20E+02 
8.60E+01 
1.12E+02 
1.80E+02 
6.00E+02 
".56E+02 
2.66E+02 
1.10E+02 

TKN 

Ib HI/iii Ib/Mi/in 

1. HE-Ol "I.31E-01 7. :~\lEtOO 
5.30E-02 2.00E-Ol 6.00HOO 

7. 13E-03 2.69E-"U2 2.S"InOO 
3.70E-02 1.39E·-01 9.2"1l+00 
3.15[-02 1.1'1[-01 1. 1 ~:iCtO 1 
1. "I9E-02 5. 6;~[--0c. 1 . 1 ~;l ·to 1 
1.05E-02 .3. 97E-II~~ 6."I/EI-00 
1.82E-0~ 6.86E-02 5.0(1[+00 

Cl 

Ib Ib/Mi Ib/f1i I in 
2.16E+00 B.13E+00 3.4;>.ti·02 
6.116E-02 2.2'/E-·1l1 S. 7'1t'.·1·0 1 
4.6:3£-02 1.15E··01 2. "I2L:+02 
6.06E+00 2.29E+1I1 3.9.11:+02 
2.1EIE+OO 8.23E+00 2.471:.+02 
1.4aE+00 S.60[+110 2.7:1[+02 
4. 29E-0~' 1. b2E--01 1.99l+02 
7.26£-01 2.7"1E+1I0 2.5'1£+02 
1.66E+00 6.28E+00 4.161:.+02 
3.70[+00 1."IJ[+01 1.3'110+03 
1. 36E+00 S.13E·100 1.05H03 
9.99E-01 3.77EH10 6. 1"lE'~02 
9.09E-01 3.43E+00 2.54[+02 

N02 + H03 

EVfNT Mg/l Ib Ib/Mi Ib/Mi/in 
1 
2 
3 
"I 5 .. ~OE-Ol 1. H9[-'02 7.13E·-02 1 . 2~)E+00 
5 4.00[-01 8.15E-0:3 3.08E-02 9.24E-01 
6 1.00['-01 1. 24E-03 "I.66E-03 2.31E--Ol 
7 1.60[-01 7.99E-05 3 ;'01£-04 3.69[-01 
8 1.'7I1E-Ol 1.10[--03 4.16E-0:J 3.9:3E;-·01 
9 1.201:.+00 1 . 11E--02 4.1BE-02 2.77£+00 

10 1.2I1E·I·00 7.56E·-03 2.B5E-02 2.77[+00 
11 1.79£+00 5.33£-03 2.111£-02 4.13E+00 
12 6.10E-Ol 2.29E-03 8.65E-03 1.41[i·00 
13 9.00[-02 1.43E-04 2.81E-03 2.08E-Ol 

Ni 

EVt-:NT fil)l 1 Ib Ib/Mi Ib/Mi/in 
1 "': 

2 
3 
4 6.00E+01 2. 14E-tOO B.OHE+OO 1.39E"·02 
S 4.201:.+01 8.56E-01 3.23E+00 9.70E+01 
6 
7 
B 
9 2.20f.+02 ··2.03E+00 7.61E+00 5.08[+02 

10 6.7I1E+02 4.22E+00 1. S9E+1H 1.55E+03 
11 
12 
13 

'-



c.o 
-....J 

EVENT 
1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 

EVENT 
1 
2 
3 
4 
5 
0 
7 
6 
9 

10 
11 
12 
13 

Ca 

Mgl1 Ib 

1.60£+01 5.71£-01 
1.20E+01 2.45E-01 

5.00E+00 4.62E-02 
9.00E+01 5.67[-01 

o & G 

I'Ig/l Ib 

4.00£+00 1.43E-01 
ND ND 

NI> NlJ 
ND ND 

1.00E+00 0.30E-03 

4.00E+00 1.50E-02 
4.00E+00 3.30E-02 

S04 

Ib/Mi Ib/l'li/in EVr::NT 1'11]/1 Ib Ib/Mi Ib/Milin 
t 
2 
3 

2. 15E+0.0 3.6"1:+01 4 
9.23E-01 2.77H01 5 

6 
7 
B 3.;)OE~·01 2.08E·-01 7.83E-Ot 7.:WE+01 

1.74E·-01 1.1SE:+01 9 3.60l+01 3.33E·-01 1.26E+OO 8.31[+01 
2.14E+00 2.0IJf+02 10 4.',0[+01 2. B4F.-·0 1 1.07E.00 1.0'lE+1l2 

11 4.~30E+Ol 1.28E-01 4:04E-01 9.9:~E+01 
12 2.130[+01 1.0SE-Ot 3.97E-Ol 0.47[+01 
13 1.90E+01 .. 1.57E-01 5.92E-01 4.39E+Ol 

1h/Mi Ib/Mi/in 

5.30E-Ol 9 .2,n +00 
ND ND 

NI> Nil 
ND ND 

2.36[-0" 2.3H.+00 

5.07E-02 9.24HOO 
1.25E-01 9.24E+00 



APPENDIX C 
UNPIWED RUNOFF 

TAl.:t.E C--2 U ...... aved runoff flow and qUali ty data _. SilCJ'aMento Hwy 50 

TS 
kAHIFAlL, IlIINOFF, 

EVENT HATE inches inches WR pH [VENT Mfj/l Ib 1b/l'.:[ 1b/,..,i/in 
1 O;!/1 fI/OO 1 . b~!E 1·0 0 1. ~jOE-01 I}. ~!6E-02 6. ')0[+00 1 1.'113£+02 2.'jl6E·1-00 2.::!'1E+01 1.4'J[+02 

VTS SC ,;;) 

[VENT tlg/l Ib HIlMi IlI/iii/in EVENT Mg/1 Ih Ib/Mi Ib/Mi/in 
1 ~. 40E'Hlt 8.00[:-01 6.101.+00 4.0(.[,+01 1 1.12[+0;,' 1.6BL+00 1.26L+Ol 0.4:5[-+,01 

vss TOC 

EVENT Mfjll It.! Ib/Mi Ib/Milin [.vENT /'Ig/1 Ib Ib//'li Ib/Mi/in 
1 1.'JUEHIt 2.B4E-"01 2.1'11.':+00 1.'1-S[-1·01 1 2.UOE+Ot '1.1 1;>['-01 3.16E+OO 2.BE1-01 

00 
00 

COD Pb 

EVENT Mg/l Ib li1/Mi Ib/,..i/in EVENT /'Ig/l Ib H,/I'li HI/Mi/in 
1 4.60[+01 6. E1BE'-O 1 S .11iH 00 :5.4l.L+01 1 2.00[-Oj. 2. '7',il[-·03 2.26L-02 1.S1E-01 

Zn Fe 

EVENT /'Ig/1 Ib Ib/Mi HilMi/in EVENT MI]/l Ib :to/Mi HIiMi/in 
1 1.SUf>·Ot 2. 2'1["'11,~ 1 . 6')1;: ,,02 1.UE-·01 1 1.02E+Ol 1.S:~E--Ot 1.15E+OO 7 .MII~"'(JO 

Cr Cu 

EVENT tlg/l Ib HilMi HI/Milin EVENT /'Ig/l Ib HI li'li IblMi/in 
1 HI> ND 1'111 Nil 1 NI> NI) I'll) I'll) 

Cd Hi 

EVENT Mg/l Ib Ib/tli Ih/tli/in EVENT /'Ig/1 Ib Ib/tli Ibltli/in 
1 NI) NI) NI) I-ID 1 2.00E-"1l1 2.99E"·0:5 2. ;:'6E-"02 , . ~lE""111 



Il"" 

Hg P04-P 

E.VENT 1'11)/1 lb Ib/Ni Ibt;.li/in EVENT 1'1'1/1 It! Ib 111i Ib/Mi/in 
1 ND NIl NIl ND 1 9.00[--Oj 1 . 47[--0~~ 1.111::.-01 7.38[-,,0 t 

TI<N 1'102 + N(H 

EVENT I'Igll Ih Ib/1"I1 lb/I·Ii/ in EVENT Mg/l 11:1 Ibll1i Ib/I'li/in 
1 2.00EHIU 2. 99E··tI;~ 2. ;:~(,f:: .() 1 1.S1EHI() i ND NJ) NJ) NIl 

C'.t:J 
\0 Cl 504 

EVENT Mgll Ib Ib/I'li Ib/;·d/in EVENT Mgll Ib It1/I'li Ib/Mi/i.n 
1 s.OO[·HIO 7 . 4BL'-O;~ 5.1..41.'-01 ~~. 'l£,L+OO 1 3.00t:::-I()() 4. 4')L-'();~ ~~ . ~";<JL" 0 1 ;:,>. ?l.[·I(IO 

pH 

EVENT I'IIJ/! Ih Ib/I'Il Ib/l'lilin 
1 b. 'JOE H)() 1.03["111 7.7'J[·()1 5.1';>E+00 



~ 
o 

..... 

EVENT 
1 
2 
J 
4 
S 

EVENT 
1 
2 
3 
4 
5 

IHIINFALL, 
DATE inches 

07121/BO 2.02E+00 
11124/80 1.97E+00 
OU01/Bl 1.37E+00 
OU10/81 1.58E+00 
02120/81 1.02E+00 

VTS 

",gil Ib 

7.40E+01 1.36E+01 

1.32E+02 5.47E-01 

APPENDIX C 
UNPAVED RUNOFF 

TAI~E C-3 U~paved runoff flow and quality data - Harrisburg 1-81 

TS 
RUNOFF, 
j~ches f,l/R pH FVENT "'g/l Ib Ib/",i Ib/"i/in 

1.60E-02 7.nE-03 7.10E+00 1 9.80E+03 2.221::+02 1.74E+03 1.09E+05 
8. ~3BE-0 1 4.25E-01 6.40E+00 2 1.30E+02 2.39E+Ol 1.80£+02 2.24E+02 
8.I:IOE-02 6.42E-02 7 .. 50£+00 3 5.24E+02 1.60E+01 1.26E+02 1.43£+03 
5.72E-Ol 3.62E-Ol 7.40E+00 " 7.24E+02 9.26[+01 7.27E+02 1.27E+03 
4.00E-·03 3. nE·-03 7.30£+00 S J. f.l7£+0~~ 1.60E+00 1.26E1-01 3.14E+03 

5S 

Ib/Mi Ib/",i/in EVENT tlg/l Ib Ib/Mi Ib/Mi/in 
1 B.49E+03 1.93[+02 1.51[+03 9.44E+04 

1.07£+112 1. 213[+02 2 2.BO[+Ol S.16E+00 4.04E+01 4.83E+01 
3 2.31E+02 7.06E·~00 5.54E·"01 6.29[+02 
4 2.99E+1I2 3.U3£+lIl 3.00[+02 5.25E+02 

4.29E+00 1.07E+03 5 1.60[+02 6.63E-01 5.20[+00 1.30E+OJ 



~ 

,,=, 
...... 

EVENT 
1 
2 
3 .. 
5 

EVENT 
1 
2 
3 

" S 

EVENT 
1 
2 
3 

" S 

"''1 / 1 

7.00E+00 

3.40£+01 

,.,gll 

1.60E"·01 

"''1/1 
1.10E-Ol 
1. 40E-Ol 
1.90E-01 
1.40E-01 
3.10[-01 

vss 

Ib Ib/11i 

1.29E+00 1.01EHI1 

1.41E-01 1.10E+00 

COD 

Ib Ib/",i 

2.95E+OO 2.31£+111 

Zn 

Ib Ib/",i 
1.61E-02 1.26[-01. 
2. 5UE-Il:~ 2.02['''01 
5.01E-0] .,. 5SE·· O;~ 
1.79E-Il;! 1.41.E-·01 
1.28[- 03 1.01['''02 

Ib/,.,i/in £VI::NT 
1 

1.21E·I·01 2 
3 
4 

2.1M+02 S 

Ib/,.,i/in EVENT 
1 

2.76£+01 2 

IlI/Mi/in 
7.09[+00 
2.41['''01 
5.1Bl-()1 
2.461:::-01 
2.S;~HOO 

3 
4 
S 

EVENT 
1 
2 
3 
... 
5 

",gIl 

1.~OE+Ol 

Mg/l 
1.00[-01 

t~D 
1.00E-Ol 
6.00£-02 

ND 

... q/1 
1.50E+02 
9. II t/E·" II 1 
B.40l+00 
9.()OE·~00 

3.30['.00 

TOC 

Ib 

2.21£+00 

Pb 

Ib 
2.27E··03 

HD 
3.06[-03 
7.60E-03 

ND 

Fe 

III 
3.40E+00 
1.61.£-111 
2.57E-0j, 
1.1SE·I·00 
1.37E-02 

Iblfti 

1.73[+01 

lb/",i 
1.78[--02 

ND 
2.40£'-02 
6.02E-02 

ND • 

Ib/Mi 
2.67['.01 
1.3I1E+OO 
2.01E+00 
9.0~~E+OO 

1.07[-01 

Ib/,.,ilin 

2.07["'01 

lb/,.,i/in 
1. 11E+OO 

ND 
2.72[-01 
1.0SE-II1 

ND 

Ib/Mi./in 
1.61[+03 
1.55£·00 
2.29E+Ol 
1.58E.ol 
2.60£:.+01 



'.0 
;v 

~ 

EVENT 
1 
2 
3 
4 
5 

EVENT 
1 
2 
3 
4 
5 

~VENT 

1 
2 
3 
4 
5 

1'11)/1 
1.BOE-Ol 

ND 

ND 

"gIl 
ND 

3.00[-02 

2.00E-02 

"gIl 

ND 

Cr 

Ib Ib/Mi 
4.08E-03 3.2I1E'-02 

ND ND 

ND ND 

Cd 

Ib Ibhli 
ND ND 

5.52E-03 4.33E-02 

8.2BE-05 6.50E-04 

H9 

Ib Ib/",i 

ND ND 

Ib/l'li/in EV~NT 
2.011[+00 1 

ND 2 
3 

" NO 5 

Ib/l'lilin EVENT 
ND 1 

5.1·/E-02" 2 
3 
4 

1.62[-01 5 

Ib/"i/in EVr::NT 
1 

Nt) 2 

i I 
I 

3 ., 
S 

Mg/l 
2.00[--01 
5.0IlE'-02 

1.00E.-02 

111)/1 

2:00E-01 
ND 

ND 

",gIl 

ND 

Cu 

Ib Ib/"i Ib/Milin 
4.54E-03 3.56E-02 2.22E+00 
9.21E-03 1.22E·-02 8.62[-02 

2.90E-0,", 2.27E-03 5.6BE-01 

Ni 

Ib Ib/Mi Ib/Mi/in 
4.54E-03 3.56E-02 2.22E+00 

ND NI) ND 

ND ND ND 

As 

Ib Iblld Ib/fd/in 

ND ND ND 



P04-P TKN 

EVENT "'gil Ib Ibhli Ib/",i/i.n I;VF.NT ",gIl Ib Ib/f'li Ib/f'li/in 
1 2.00E+()0 4.54E-()2 3.56E···01 2.22[+01 1 1.23E+01 2.79E-Oi. 2.19E+00 1.37E+02 
2 3.20E-01 5.89E-02 4. 62E .. ·1I1 5. 52E·-01 .' 2 1.::?oE+00 2.32E-01 1.B2E+00 2.17E+00 
3 3 
4 4 
5 2.00E-01 B.2BE-04 6.50E-0:S 1.6cE+00 5 2.60E+00 1.08E-02 8.44E-02 2.11E+01 

N02 + NO~· Cl 

EVENT "'gIl Ib Ib/tti lbltti/in EVI::NT tlg/l Ib lb/",i lb/Mi/in 

1 4. 60E·tO 0 1.04E-01 8.18E··01 5.11[+01 1 
2 .1.43E+00 6.32E-01 4.95E+00 5.91[+00 2 1.20E+01 2.21E+00 1.73E+Ol 2.07£+01 

3 3 
4 4 
5 6.55E+00 2.71E-()2 2.13E-Oi S.32f+01 5 S.10l+01 2.11E-01 1.66E+00 4.14[+02 

'-D 
w 

Na Co) 

EVENT "gil Ib lb/rd lll/f'lilin EVENT "'gil lb lb/",i lll/"'i/in 
1 1 
2 5.00E+00 9.21E-Ol 7.22E+00 8.62E+00 2 4.00E+00 7.37E-01 5.78E+00 6.89E+00 
3 3 
4 4 
5 2.00E+01 B.28E-()2 6.50E·-01 1. 62[,+02 S 

504 o & G 

EVENT Mgll Ib Ibh\i 1b/",i/in [VENT "'gil 1b 1b/Mi Ib/Mili.n 

1 1 
2 8.00E+00 1.47E+00 1.16E+01 1.3:)E+01 2 1.0UE·tOO 1.84E-01 1.44E+00 1.72E+00 
3 3 
4 4 ND ND ND ND 
5 1.40E+01 5.80E-O;o' 4.5SE-01 1.14E.+02 5 



APPENDIX D 

RESULTS OF SWEEPING/FLUSHING STUDIES 

In order to understand the processes of highway pollutant deposition 
and removal, it was necessary to characterize highway surface pollutants. 
Sweeping/flushing studies were performed to define highway surface pollu­
tant load and composition. Dry solids obtained by sweeping the highway 
surface were passed through a U.S.A. No.6 sieve (3.35rnrn). Particles 
larger than 3.35rnrn were defined as litter and particles less than 3.35rnrn 
were defined as total solids. Constituent analyses were performed on the 
total solids fraction and flush liquid sample. Gross material was the 
very large items on the highway surface which could be picked up by hand. 
Surface constituent loadings at all four sites are presented in Tables D-l 
to D-4. Loading values are presented as pounds per highway mile (both 
directions). 
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Table D-l. Surface constituent loadings at the Milwaukee 1-94 site -
lb/highway milea . 

~----------
Gross c d 

BODS TOC COD Pb Zn Fe Cr Cu Cd Date material Litter TS !Y5 

1978 

September 26 890 1560 4160 161 9.81 51.2 130 25.5 1.86 303 0.340 2.24 0.022 

October 31 258 1640 3580 146 NA 38.4 106 26.4 2.95 249 0.128 1.01 0.017 

1979 

April 17 1900 13400 64200 4530 NA 1140 3660 166 45.9 3060 3.33 14.5 0.320 

May 23 858 1840 9940 347 NA 93.6 258 28.0 7.30 630 0.418 1.94 0.040 

July 24 956 3460 7590 565 NA NA NA 36.6 7.86 726 0.726 2.22 0.038 

.A\J~uHt 16 e 112 5820 12)00 6550 NA 124 386 41.6 10.0 980 5.46 5.89 0.116 

September 24 231 3170 10200 1010 NA NA NA 31.3 7.98 880 0.742 0.332 0.072 

October 16 232 746 2440 183 NA NA NA 3.64 1. 75 12.5 0.026 0.138 0.008 

1980 

-0 
April 17 1520 11100 66400 2920 NA 124 2390 293 96.1 4290 4.78 36.1 0.426 

VI May 21 149 1490 8160 396 NA NA NA 58.7 14.0 966 1.47 3.59 0.202 

June 17 457 1490 7090 308 8.49 25.1 218 24.8 6.96 629 0.526 1.82 0.038 

1981 

'lay 19-20- 1070 4860 36100 1420 NA NA NA 109 33.1 3290 4.42 15.9 0.209 

August 19-20 182 2410 10600 412 NA NA NA 32.8 10.0 1040 0.788 4.72 0.052 

November 3-4 548 4010 10500 553 NA NA NA 31. 7 9.44 662 0.334 4.15 0.046 

aBoth directions. (continued) 

bGross material is defined as very large litter which can be picked up by hand (hub caps, tire fragments, etc.). 

CLitter is defined as particles larger than 3.35 mm not including gross material. 

dTotal solids are defined as particles less than 3.35 mm. 

eFue1 oil spill on August 10, 1979, 500 lb of oil dry applied to spill in test area. 

NA E No analysis performed. 

Met ric units: To convert 1b/mi to kg/km multiply by 0.2819. 



Table D-l. Surface constituent loadings at the Milwaukee 1-94 site -
lb/highway milea 

(continued). 

Oil , 
Date Ni As HI NO;j+N03 T~ PO~ Ca Na Cl Sulehate ,&rease Rubber ~ 
1978 

September 26 0.318 0.013 0.0002 0.320 2.13 1.103 NA NA 12.8 NA 18.0 NA NA 

October 31 0.250 0.004 0.001 0.061 1.64 1.24 NA NA 20.5 NA 20.2 62.0 NA 

1979 

April 17 3.97 0.044 0.0001 0.196 36.8 13.9 4130 51.2 52.2 NA 730 648 NA 

Hay 23 0.592 0.004 0.0001 0.120 3.13 1.02 666 6.35 10.1 NA 58.4 NA NA 

July 24 0.424 NA NA 0.282 4.10 2.28 NA NA NA NA NA 144 NA 

August 16e 0.576 0.004 0.000 0.156 14.4 2.84 NA NA 25.1 9.93 176 NA NA 

Septe.ber 24 0.924 NA NA 0.318 4.86 1.64 NA NA NA 14.9 61.2 NA NA 

October 16 0.032 NA NA 0.214 1.45 1.19 NA NA 27.7 5.92 28.4 116 NA 

1980 

April 17 4.83 NA 0.0002 0.110 27.6 23.7 NA 110 91.4 16.8 622 NA NA 

May 21 0.902 NA NA 0.088 4.14 4.33 NA NA 4.84 NA 41.0 NA NA 
'-0 
0\ June 17 0.388 0.034 0.0004 0.188 2.07 2.05 NA 24.1 23.9 6.36 27.6 60.7 NA 

1981 

May 19-20 6.05 NA NA 0.128 9.30 13.2 2200 24.3 7.28 10.8 NA NA NA 

August 19-20 0.&96 NA NA 0.050 2.94 3.21 729 7.52 4.75 3.82 56.9 NA 0.002 

Novellber 3-4 0.396 NA NA 0.162 4.99 4.51 NA NA NA NA NA NA NA 

aaoth directions. 

NA - No analysis performed. 

Metric units: To convert 1b/mi to kg/km multiply by 0.2819. 
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Table D-2. Surface constituent loadings at the Sacramento Hwy. 50 site -
lb/highway milea . 

·Date 
Gross b 

material Litter c TSd VTS BODS TOC COD Pb Zn 

1979 

December 12 26.0 379 374 36.4 1.43 12.1 56.8 2.23 0.342 

1980 

March 27 NO 197 433 22.0 NA 7.04 26.7 0.914 0.158 

July 23 214 309 349 25.5 NA 5.98 16.5 1.25 0.202 

October 22 NO 93.2 282 22.4 NA 9.76 35.0 1.33 0.198 

aBoth directions. 

bGross material is defined ss very large litter which can be picked up by hand (hub caps, tire fragments, etc.). 

CLitter is defined as particles larger than 3.35 mm not including gross material. 

dTotal solids are defined as particles less than 3.35 mm. 

NA • No analysis performed. 
NO - Not detectable. 

Metric units: To convert lb/mi to kg/ka aultiply by 0.2819. 

Fe Cr 

13.7 0.075 

13.8 0.026 

9.7 0.028 

12.2 0.042 

(continued) 

Cu 

0.040 

0.032 

0.034 

0.040 
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Table D-2. 

Date Cd Ni 

1979 

December 12 0.002 0.024 

1980 

Karch 27 0.0005 0.008 

July 23 0.001 0.022 

October 22 0.001 0.026 

a Both directions. 

NA - No analysis performed. 

Surface constituent loadings at the Sacramento Hwy. 50 site -
lb/highway milea 

(continued). 
Oil , 

Aa HII N02+N03 TKN TP Ca Na el Sul~hate grease Rubber 

0.004 0.00002 0.176 0.730 0.176 5.74 0.934 1.82 6.04 4.09 43.0 

NA 0.00002 0.018 0.366 0.220 NA 0.264 0.408 0.542 0.866 NA 

0.0002 0.00001 0.166 0.528 0.228 0.694 0.364 0.944 1.38 0.720 NA 

NA NA 0.108 0.460 0.196 4.85 0.522 0.516 1.02 1.23 NA 

Metric units: To convert 1b/mi to kg/kID multiply by 0.2819. 
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Table D-3. 

Date Cd 

1980 

May 28 0.0009 

September 17 0.0006 

aBoth directions. 

NA • No analysis performed. 
ND • Not detectable. 

Ni 

0.012 

0.006 

Surface constituent loadings at the Harrisburg 1-81 site -
lb/highway mia. 
(continued) 

Oil & 
As Hg NO:HN_03 _~ __ TKN _____ TP Ca Na Cl Sulphar* grease 

ND ND 0.138 0.348 0.022 3.32 0.720 1.44 2.45 0.614 

NA NA 0.316 0.296 0.024 NA 0.899 1. 76 2.80 1.72 

Metric units: To convert lb/mi to kg/km multiplY by 0.2819. 

Rubber 

1.38 

NA 
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Table D-3. Surface constituent loadings at the Harrisburg 1-81 site -
1b/highway roia • 

Date 
Cross b 

IUlterial Litter 
c TSd VTS BODs TOC COD Pb Zn 

1980 

Hay 28 31.6 2.46 40.0 12.6 NA 3.71 8.11 0.056 0.042 

September 17 75.8 4.98 32.9 12.3 NA NA NA 0.032 0.054 

aBoth directions. 

bCross material is defined as very large litter which can be picked up by hand (hub caps, tire fragment, etc.). 

CLitter is defined as particles larger than 3.35 mm not including gross material. 

dTotal solids are defined as particles less than 3.35 Mm. 

NA - No analysis performed. 
ND - Not detectable 

Hetric units: To convert lb/mi to kg/km multiply by 0.2819. 

Fe Cr 

0.532 0.004 

0.324 0.002 

(continued) 

Cu 

0.010 

0.006 



". 
Table D-4. Surface constituent loadings at the Efland 1-85 site - 1b/highway mi1e. a 

Gross b 

Date mat1 Litter c TSd VTS BODS TOC COD Pb Zn Fe Cr Cu 

1981 

June 30 3.86 5550 40.5 11.5 1.34 4.28 14.3 0.100 0.058 0.722 0.005 0.007 

September 24 31.7 7090 1940 122 NA NA NA 1.90 0.646 41.6 0.036 0.112 

December 3 747 1910 240 23.8 NA NA NA 0.314 0.102 5.86 0.007 0.020 

1982 

April 22 113 1600 44.7 7.24 NA NA NA 0.058 0.024 0.760 0.002 0.004 
I-' 
0 (continued) I-' 

a Both directions 

b Gross material is defined as very large litter which can be picked up by hand (hub caps, 
tire fragments, etc.) 

c Litter is defined as particles less than 3.35 rom. 

d Total solids are defined as particles less than 3.35 rom 

NA = No analysis performed. 
ND = Not detectable. 

Metric units: To convert 1b/mi to kg/km mUltiply by 0.2819. 
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Table D-4. Surface constituent loadings at the Efland 1-85 site -
lb/highway milea (continued). 

Sul- Oil & Rub-
Date Cd Ni As H~_NO'l+N_O_'L TKN._ PQL__ C~ _____ N~_ ___ Cl fate grease ber 

1981 

June 30 0.003 0.006 ND ND 0.064 0.226 0.042 0.414 0.570 0.794 0.854 0.478 1.27 

September 24 0.004 0.030 NA NA 0.046 1.36 1.18 NA 0.394 0.862 0.688 NA NA 

December 3 0.002 0.002 NA NA 0.044 1.31 0.196 NA 0.400 0.646 NA NA NA 

1982 

April 22 0.0002 0.002 NA NA 0.042 0.194 0.052 NA 0.624 1.00 NA 0.690 NA 

a Both directions. 

b Gross material is defined as very large litter which can be picked up by hand (hub cabs, 
tire fragments, etc.). 

c Litter is defined as particles larger than 3.35 rom not including gross material. 

d Total solids are defined as particles less than 3.35 rom. 

NA No analysis performed. 
ND = Not detectable 

Metric units: To convert lb/mi to kg/km multiply by 0.2819 • 



APPENDIX E 

COMMERCIAL S\-lEEPING DATA 

At the Milwaukee 1-94 site (urban, curb and gutter drainage design) the 
highway surface is normally swept six to eight times per year (once per 
month during nonwinter conditions), while at the Sacramento Hwy. 50 site 
(urban, flush shoulder drainage design) the highway surface is swept only 
if the paved surface is extremely dirty (at most once per year). 
Commercially sweeping the highway pavement was not a maintenance practice 
performed at the Harrisburg 1-80 and Efland 1-85 sites (rural, flush shoulder 
drainage design). Data obtained from the Milwaukee and Sacramento sites 
are presented in Table E-1. 
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APPENDIX E 
COMMERCIAL SWEEPING DATA 

Table E-l. Surface load removal by commercial sweeping at the 
Milwaukee 1-94 and Sacramento Hwy. 50 sites -

lb/highway milea . 

Site Date 
Gross b 

material Litter c TSd VTS TOC COD Pb Zn Fe 

Milwaukee 1-94 1978 

November 17 491 882 5010 290 22.8 66.0 31.1 3.46 450 

1979 
. e 

April 5 454 1680 5370 188 59.6 141 21.0 2.56 2.86 

April II 851 3140 10100 739 64.4 223 24.2 7.17 514 

May 23 776 1380 9220 260 34.9 125 21.9 6.28 478 

October 9 969 112u 12500 713 82.2 331 81.8 13.9 371 

1980 

April 17 383 5810 19500 816 13.2 466 39.3 12.1 858 

May 21 149 1350 6050 263 NA NA 28.3 7.09 616 

~ Sacramento Hwy. 50 1980 
~ March 21 ND 263 429 10.8 1.00 7.29 1.00 0.117 12.4 

aBoth directions. 

bGr08s material is defined as very large litter which can be picked up by hand (hub caps, tire fragments, etc.). 

CLitter is defined as particles larger than 3.35 mm not including gross material. 

dTotal solids are defined as particles less than 3.35 lAm. 

eDistress lane only. 

(Median lane only. 

NA - No analysis performed 
ND - Not detectable 

Metric units: To convert 1b/mi to kg/km multiply by 0.2819 . 

Cr Cu 

0.580 1.01 

0.232 1.14 

0.392 1.57 

0.314 1.43 

0.094 3.95 

1.12 4.16 

0.662 2.65 

0.021 0.021 

(continued) 

Cd 

0.034 

0.026 

0.448 

0.024 

0.052 

0.012 

0.048 

0.000 
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Table E-l. Surface load removal by commercial sweeping at the 

Site 

Milwaukee 1-94 

Sacramento Hwy. 50 

a Both directions. 

eDistress lane only. 

fMedian lane only. 

Date 

1978 

November 17 

1979 

April 5e 

April 17f 

May 23 

October 9 

1980 

April 17 

May 21 

1980 

March 21 

NA - No analysis performed. 
ND - Not detectable. 

Milwaukee 1-94 

Ni As "II 

0.358 0.003 NA 

NA NA NA 

0.560 0.000 0.000 

0.518 0.003 0.000 

0.728 NA NA 

0.688 NA 0.000 

0.826 NA NA 

0.020 NA 0.000 

Metric units: To convert Ib/mi to kg/km multiply by 0.2819. 

and Sacramento Hwy. 50 sites -
lb/highway mile a 

(continued). 

N02+N03 TKN TP Ca Na C1 Su1~hate 

ND 2.50 41.9 NA NA 15.2 NA 

O.OOS 4.S0 1.49 NA 0.248 0.918 NA 

0.056 2.35 1. 74 745 4.42 5.38 NA 

0.018 1.50 0.434 698 2.36 3.46 NA 

0.010 ' r· 59 6.44 NA NA 47.3 11.7 

0.008 
1
4

.
49 5.83 NA 31.4 32.5 6.63 

0.014 2.67 2.17 NA NA 1.37 NA 

0.001 0.092 0.231 NA 0.050 0.OS2 0.067 

Oil , 
grease _ Rubber 

NA NA 

NA NA 

46.6 55.3 

49.9 NA 

80.7 NA 

118 NA 

26.4 NA 

1. 72 . NA 



APPENDIX F' 

DAILY VALUES FOR TS 250 MASS BALANCE COMPONENTS 

Pollutants which accumulate on highway surfaces originate from highway 
use, maintenance and ambient atmospheric deposition. Pollutants accumulate 
on the highway surface between major removal events, such as runoff and 
highway sweeping when deposition exceeds removal rates. One of the objectives 
of this study is to quantify the deposition, accumulation and removal pro­
cesses, providing the necessary information to evaluate abatement and/or 
control measures for objectionable constituents. 

To meet this objective and to facilitate interpretation of the data 
collected as part of the field monitoring effort and literature search, a 
mass balance for selected pollutants associated with the paved highway surface 
load was performed for two of the sites monitored; Milwaukee I-94 and Efland 
1-85. The results of the computerized mass balance for TS250 (total solids 
less than 250 microns) at Milwaukee and Efland are presented in Tables F-I, 
F-2 and F-3. The mass balance is organized into the three major components; 
deposition, highway surface load and removal. 
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!.!A~ 

4/1'1 
'1/111 
4/!9 
4/,~O 

'11?1 
4/.:'2 
4/,:3 
'I /~'4 
4/i'~j 

'1/;!b 
'1/<~'l 
4/.'8 
41i'9 
4/,iO 
51 t 
SI 2 
51 3 
51 4 
SI S 
SI I. 

I-' 51 7 
0 ~I a 

" 51 9 
5/10 
5111 
S/12 
5/1:; 
5/14 
5/15 
<;/16 
5/1 'I 
5/18 
5/19 
sno 
c.;/:.:~ 1 
5/~~2 
<;1;;'3 
S/24 
5/;:'5 
snb 
S/c7 
5na 
5/29 
5/,\0 
5/31 
t.1 1 
61 2 
61 3 

* 

Table F-l. 
TR2~O MASS nnlnNCE DATA FOR THE MILWAUKEE 1-94 SITE - APRIL 17 THROUGII OCTODER 31,1979 

gaily 5urf~cn load I ll'/Mi 

tJ:.!L!Jl lJ.ll1 

~'~l,62 3657 
3'7B9 37lH 
3'/\ 5 3910 
-1U42 31>'16 
;\1l08 300;5 
,W:l5 3tJ~~(J 

4I1i:.l 4(1',(:, 
HIlB 3:310 
344;~ 1 ~)7~:) 

1707 1711;! 
1034 1 ~~~: .. ~ 
11>1>5 1659 
1:"11 1 !'~·)i.~ 
\-1114 147'1 
1611 1606 
17:\8 17,3;' 
1864 156f:1 
t71l0 169'; 
1827 H121 
1 'i~)3 194() 
;:OUUO 2075 
;':·207 2201 
;;~:3,n 2~52n 
;~460 24S'j 
2<,87 2i~6'7 
;:',W9 2~'\(}3 

2~)2S 2206 
2,3jFJ 2333 
2 olFJ 0 2459 
;>(,06 2SfJ5 
2732 2712 
~~BS9 2129 
2~~7b 2~)SS 

~~402 23::'~~ 
2529 2~·:}oa 

:~65S 263'1 
?'lBt 4'/7 

1.44 62:i 
770 750 
B97 876 

1023 1110;~ 
1149 1129 
1270 1;~Stj 

1402 14 
161 I'll 
20a 267 
414 3'}4 
541 5~.!O 

No Event Occurred 

Monitored Surface 
!...!S!!~Lt!l 

29S9 

Rf:'>Mnviil rJ'~'CP~iSt~~:~ 

Runoff, SWet:"fl f~l' I Atf'\O~:;'[Jher ic I 

III I,..\. lJ~1.!!i lllLtti 

* * -3S 

* :t ~-::i5 

* '" -3S 
--361 t · .... i5 

* '" 
-3S 

* :t -,:',\S 

* '" 
-3~J 

--B73 * ;,5 
-1061 '" --3~.i 

* :r <,5 
-296 * -35 

* :I< -,~'~S 

-434 * -3~.i 

* * --::~5 

* * ~·3S 

* * -:55 
-291 * -3S 

* Jt. <is 

* * -3S 

* * --:~5 

* It. -3S 

* * ···3S 

* * -3S 

* '" 
--:~S 

-315 t --3~:; 

* :t --:-S5 
-314 * -3~j 

* '" 
'-35 

* ~, -45 

* * -45 

* * -45 
-709 * -·45 

* * -45 

* * -45 

* * -45 

* * -45 

* -2?f:l4 -4S 

* * -liS 

* * -45 

* * ··45 

* '" 
-45 

* * -'15 

* * -45 
-1367 * -45 

* * --4S 

* * .. ·45 

* '" 
-45 

* * -'45 

~oc..~.iti0!l Proc'e~~;e~ 

AtMospher'ic, V ... hicular, 
J.l!ilLf. lllilli 

30 132 
30 132 
30 1'7-:'1 '-If .. 

30 132 
30 13? 
:w 132 
:~O 132 
30 132 
30 L!'2 
:10 132 
30 132 
30 132 
30 1 :~? 
JO 132 
30 13:? 
30 132 
30 132 
:.10 132 
311 1;·;2 
:311 132 
:~O 132 
30 \:,2 
30 1 -") ~,-

;\0 132 
3(1 132 
:10 132 
30 132 
:~o 132 
'lC 
~ .. 147 
2~ 147 
2~,) 147 
2':; 147 
2~ 14'7 
2S 147 
25 147 .,r 1._.> 147 
25 147 
~~S 147 
25 147 
';lot-· 
~> 147 
25 147 
;~S 147 
'H: 
~.> 147 
""-'-' .l 147 
25 147 
~~S 147 .,,-
~-, 147 .,.-1. __ ) 147 



Hi;''>O MASS lIAl.ANCE DAT A FOR THE MILWAUKEE 1-94 snE - APRIL 17 TIIRUUGfI OCTflE:FR 31,1979 

ll!li 1 y Sur f.tl u' l.oad , lb/ .. i R eMO YMJ£J!.£!lll!i.f:!' ~'j. . __ Dfill . .!!1!..!...1i 0 n P r O!J~.I:.11!~ 
Monitored Surface Runoff, St",e(:?per I Atf'lospheric, At .. o,~pheric: , Vr,hlculal' , 

!!,l.~ }I"9 in f..l.l.!! LIlM~llLlli.. ':!J.U~ ... i .!.l~ f.!.t!. J!~lni J.t'.Ln.i.. It!.!." i. 

bl 4 66, S74 -..,2 >e: -4~~ ;~!', 147 
bl 5 7;~1 5S5 -146 * ··45 f.!S 147 
bl b 702 foUl * * -4S 2~j 147 
b/ 7 8;'8 361 "44b * -45 ;:!5 147 
bl 8 SOB 167 -321 * -45 .". 

L.J 147 
t.1 9 31.4 2·1~i -48 * ···4S i.~S 147 
b/l0 3'12 ~:~n6 .-BS * -45 2~' 147 
1>/11 433 4L~ * '" -'1\5 <!5 147 
6/1.2 555 S4(1 * * -33 18 142 
6/13 682 tol.E. * '" 

··,53 III 142 
b/14 BUB 7'/:, * * -33 iB 142 
bll'> 9:3S '?;~O * ;j( -<13 In 142 
bllb 10(.2 104'1 * * -33 10 142 
6/17 11139 1 t;~6 -38 * -<13 10 142 
b/18 1278 1;'63 * * -:~:5 lR 14;~ 

6/19 1-105 1309 * '" .. 33 HI 142 
6/?0 1531 904 -b12 '" 

.. 33 HI Hi' 
6/;?1 \046 10:\1 * '" ",1:1 10 142 
b/;':~::! 1173 1151'1 * *' -3~~ lB 14? 
6/;?J 1300 l:~W; * '" 

--:13 III 142 
6n4 14n 141;' * '" -3:, 1B 14;:! 

H 
6125 

0 bl;"6 
00 61 ;!.7 

lS54 15:1'/ 
'" '" "n H1 142 

lblll 1665 * * .. 3:, 10 142 
t807 11'1"1 -·595 '" -:33 lB 142 

6/;~U t:H9 062 -462 * -33 ifl 142 
tol;?9 1004 9fl') * * .. 33 18 142 
6/:'.0 11:51 11146 -"10 ~: -33 HI 142 
71 1 1157 114;~ * * -:'3 tB 111 
71 2 12S'3 123B * * -3:, 10 111 
71 J 1349 A'l1 -·462 * <53 til 111 
71 -" 9112 91B -4" * -3:, HI 1tt 
71 5 10;?9 1014 * * -:n 18 ltl 
71 6 1125 11111 * >e: -33 lB 111 
71 7 t~~21 1;?U6 * * -:53 HI 111 
71 0 1317 130;:' * * -3:5 lB 111 
71 9 1413 1397 * * '-:~3 18 111 
7/10 1505 1:~b6 -128 * -35 23 100 
7/11 14"14 101:5 -449 * -·35 23 lOB 
7/12 1121 • 1110 * 11< -3S 23 lOB 
7/13 1.21.8 l?O(' * * ·-:55 i!~~ lOB 
7/14 1314 130;:.' * 11< -3<; 23 108 
7/15 1410 13')') * *' 

.. ·35 ~~j lOB 
7/11, 1507 149':; * * -:3S 23 10El 
7/17 11>03 15'11 * * -:55 23 lOB 
7/1U 11>99 161'10 * 11< -3<; 23 10n 
7/19 1796 178'\ * * ~"3S ;~3 lOB 
7/;:'U 1092 HlOI * 11< ~-3S 2~ lOB 
'I I~'I 19U9 19'1'1 * * -:55 ~:! :~ lOB 

* No Ev(!nt Occurrml 



TB2~0 HASS UnLANCE DATA FOR THE HILWAUKEE 1-94 SITE - APRIL 17 THROUGH OCTOBER 31,1979 

D."j l~ Sur-filc!' LOild~l.!\/Mi B~~oval P"ocesse~; __ D_~!pnsi tion Pr·ocP~·:·~·p~~ 

Monitored Surface Runof·f. Sweeper, t'tt,.\ot.:)ph(~r·ic I At,,,.uhpher ic I Vphicular. 
11.u.!t !;('y 1 n full! ULu!~.Lci It!.Ltli '!J.~~.~f!l JlllD.i l!!.!J1.!. U~/Mi. 

'l/~;>? 2085 21l7:~ * *. -:~~:; ~~~~ jon 
7123 21131 21'70 * * --:"\s ~~:3 108 
71;~4 ~278 lf17'l 2260 -307 * -35 ~.~3 lOB 
7/~5 l'>'U? 1.976 * * <~S ~.~,i lUB 
7/"i.'L 211114 207i? * t -:.~S ~!:, Ion 
./ / ~~7 2180 21 I.fl * '" ···:3 r; ;,~~ 108 
71?t1 2;''"16 2~~6~··) * * --3S 23 lOB 
7J".!9 2.373 2361 * :t. -··.~S ;:~~J 108 
7/.~0 2469 2!.71l -207 * -3~ 23 lOB 
7/.51 ~~?'7B 2~~67 * * -<~5 ;~3 lOB 
fli 1 23~lS 2363 * * --35 ;;'!3 1011 
al 2 :'.4/1 ;!'160 * :t -·.~5 ~~3 lOU 
HI :5 2S{>B ~~ ~.~ t} ~~ -163 1,: -35 2~~ ion 
81 4 ;";01 24U') * * --3S ;~:1 lOB 
81 5 2'>97 ~~44~·~ -141 * -35 23 iOO 
III I. ;~C;S3 2541 * * ···35 23 108 
81 7 ?661 2636 * '" --36 1.2 I?U 
HI 8 ;"756 260;~ -uo * -<J6 t2 1(>0 
III 9 2122 1011 -16136 * -36 12 1 ;?O 
8/10 1131 1106 * * --:~6 1" ,- 120 
8/1.1 1226 1;'.01 * * -36 12 i20 

1-" 8/12 1321 12?8 -68 '" <~b 1'" 120 
0 8/13 1348 1 ~~;:~9 -']5 * -36 1;:> I ;~o 
\0 0/14 1349 U~)4 * * -',i6 12 1 <'0 

fillS 14H 141.'7 * ~ -36 :\ (.~ 1 :~o 
8/11. t539 1514 3662 * * --]6 12 120 
B/17 1634 9",0 -659 * -36 12 120 
1'1/18 1070 1046 * '" -.56 1;~ 120 
13/19 1166 110S -36 * -36 I" 120 
8nO 1225 74:' --458 

'" 
-:~6 1 ~~ 1~!.0 

13/;"1 A62 0:'.7 * * -36 1 " L. 120 
13/22 957 5'/7 -,355 

'" 
--]6 12 120 

01;:'3 697 601 -n * --36 12 120 
11/24 721 6')6 * * -<i6 1 " 120 
On5 Blb 'l'lt * * -36 12 120 
8/21. 911' 846 -40 * -:~6 12 1;'0 
8/27 96b 6Ub -336 * -36 I;:> 1(>0 
8/;~8 n6 701 * * .. <56 12 1 ;!O 
0/;:'9 821 6'76 -1;~0 * -36 12 120 
8/JO 796 771. * * --:~6 12 120 
0/:~1 B91 Hf.6 * * -36 12 120 
91 1 9B6 96~~ * * · ... H. 1~~ 120 
91 2 10B2 11lS7 * * --36 12 1:20 
91 3 1177 11 ~:)2 * * -3b 12 1;~0 

91 4 1;~72 1;.~47 * * -3l. 12 1(>0 
91 5 1367 134;> * * -:i6 12 120 
9/6 1462 14:30 * * -36 1;:> 120 
91 7 P;f.iB 15S.~ * * ··.il> t '.) 1 :~O 

----
* No Event Occur-red 



TS2S11 MASS [:/\LANCE DA1/\ FOR HIE MILWAUKEE 1'-94 SITE - APRIL 1"1 THROUGH nCnIDDc 31,19"19 

'ped ly Surf.1fC Lo"d_ I Ib/Mi ReMoval Pl'oce5f,e~ Dp~o~~ition ProceGse~ 
Monitored Surface Runoff, Swe'~ppr ~ At,~o,;pher ic I AtMoSph(~ric I Vehicular, 

!! . ." te fl<'qin L.!lQ L!~llt/Mj 1t1/",!. lll.:J.'!.l J.!J.L"'; lll/,,!. 11>/111. 

91 0 1£.53 16:~fI * * -36 1" ,- 120 
'II 9 1'/48 1"1 ::~3 * * -<36 12 120 
9/10 HI 43 1010 * 1« -36 12 1,!0 
'I/il \ ') ~O 191.4 * '1< -]6 11l 1;':~2 
9/1;' ?(U6 211111 * :I< -36 10 1 ?:.~ 
'/11:5 :~1.52 HI;:>!l --2"18 * -<~6 10 1;:~2 
9/1-1 l'/SO 1 '12-1 * :I< -36 11l 1,"j') , .... 
'/115 ;'1146 ?Ol.'l * * --36 10 122 
'7/16 :'141 211 ~'; * :I< -36 10 12~~ 
'//17 ;~2,37 2dl * '1< ·-;H. 1.0 1~!2 
9/18 2333 2~·~O~/ * * -36 10 1 ':)":) 

,~' . 
'1/19 ~~4;'!'"I 24(J;.~ * * --J6 HI 122 
9/;:~0 ?S~~4 2'1')B * * -36 10 1;~? 
'//21 ;~6~~O ~!S'7'1 * * "-:~6 111 1';)1".) 

~,-

9 /;:~:..~ :~'/16 2690 * * -36 10 1?;':) 
'1123 ~~812 27HS * * ";.~6 10 1 ":)':) .. ~ 
9/;,'4 ?907 21'101. 30:57 * * -36 10 1')'".) ,., 
S'/;!S ~~O 03 ;~977 * * -36 to 122 
9/';;,'6 30'/9 3()'/~3 * 1« -36 111 122 
'lIn .H'/S 3169 * * -36 10 1'1';) .. ~ 
9/'.'U 32(/1 3,'64 * * -36 10 122 

I-' 9/29 .3.lB6 331>0 * * -:56 10 1 "'> .. ~ 
I-' 9/30 3482 34<:;t. * * -36 10 1;?2 0 

101 1 3570 311/011 -492 * -:.16 til 122 
101 2 3182 3155 * * -36 10 122 
1111 3 3~~7"1 3251 * * -36 10 122 
101 4 :~~"73 3347 * :I< --3/0 10 1.?';) 

~.-

101 5 3469 34'n * * ,-;56 If) 1 '.>', 
~,-

10/ 6 3SbS 3S~3B * * -36 10 1'J? ,. " 
101 7 31.,60 36~)4 * * ·<56 10 122 
10/ B ~~~/~b 37:30 * * -36 10 12? 
101 9 ~?,OS2 i,.,f! * -3194 -36 10 1':)';) -,. 
111/10 'IUO 716 -38 * --.~6 10 122 
10/11 IHO 812 * * -36 10 1';)':1 

~-
111/12 9J4 907 * * ··36 1.0 122 
lUlU 10?9 1I1():, * * -36 10 1 '3') 

~,-

10/14 1125 109'/ * * -36 10 1':1'3 
,-~ 

10/15 1. ::'~~1 11'75 * :I< -36 10 l,:)'j 
~.-

10/16 USl • 1;,'91 752 * * -75 IS 156 
1(1/17 1447 lMl7 * * --75 1'; 156 
10/t8 1543 14U:5 * * -75 1S 156 
10/19 tb~W 11'13 -387 * -·75 IS 1St. 
10/20 1349 1 0~i8 -2:U * -75 1S 156 
111/~1 1214 liS4 * * -75 1.5 156 
10/22 1310 ('~3 -1107 * -1'5 is 156 
1 li/;'3 219 140 MM20 * -"15 tS 156 
10/;?4 2'/6 ~;!:·~6 * * -75 15 lSI. 
10/ .. .'5 3')2 3~3~~ * * --75 1 {i 1 ~:it. 

* No Event Occurrod 



~ 
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~ 

TS2~O HASS BAL~NCE DATA FOR THE HILWAUKEE 1-94 SITE - APRIL 17 THROUGH OCTOBER 31,1979 

D~iJy Surfacp Load , 

!Late ~!:.!l.i n En.!! 

10/;:'0 ,188 4:>'8 
1U/~7 584 S;~5 

10/28 £.01 b:~j 

10/;;'9 777 717 
iU/30 H73 B:l.3 
10/31 969 59'1 

TOTAL 

CIIKI!ENT ACCIiMULATION 597 

* No EYent Occurred 

It>/Mi 
Monitored Surface 

load Ih/Mi 
Runoff, 

Ih/Mi 

* * * * * -·313 

--18783 

ReMoval Processe~ 
SWf.~pr\(?r 1 

l!!L,·\i 

~( 

* * :~ 

* * 
-5470 

AtM.o'>pheric, 
It!.L.~..i 

-7S 
-75 
-7S 
-75 
-7S 
··75 

-7086 

Dppositiol1 
AtMo"pheric, 

lt~Mi 

1S 
t'j 
is 
1 ':; 
15 
1. ~) 

3668 

r roc ~ri.£5i 
Vehicular, 

It-..L.nL 

156 
156 
1~i6 

156 
Fi6 
156 

25499 



Table F-2. 

TS2SIMSS BAlANCE DATA rill: THE "ILWAUKEl 1-94 SITE - HOU[KBER 1,1979 TlIROUCH HAY 21,1901 

DJli~ 5.r(3c. Lead I lbini Renoval Proces~!s D£'Qtsi Hon Pr.(esse~ 
Monitored Surface hnof( , Baseflow, Sweeper, AI"ospher iC, AI",spher ic, Vehicular, De-icing Agent 

!ill BpglO W Lo.Jd I lb/.j lb/.i lb/ni lb/.i !l!L!u lh/.i lb/.J ~.n,lb/"i 

111 I 737 1>82 • • • -66 12 140 • 
11/2 8" ?b8 • • • -66 12 140 • 
II/J 908 BS3 • • • -1>6 12 140 • 
III 4 993 933 * • • -66 12 148 • 
1115 1078 1024 • • • -1>6 12 140 • 
11/6 1164 848 -269 • • -66 12 148 • 
III 1 980 925 • • • -66 12 148 • 
11/0 106S 1010 * -1 • -66 12 148 • 
11/9 1474 3167 -104 • • -66 12 41>4 1932 
11111 3631 5-121 -0 -87 • -66 12 464 1932 

11/11 5885 5763 • -68 • -66 12 464 • 
11/12 1>227 79H -264 -12 • -66 12 464 2045 
II/IJ 840b 8335 • -16 • -66 12 41>1 * 11/14 8799 8725 * -19 • -66 12 464 • 
11/15 9169 9113 • -21 • -66 12 464 • 
11/16 9578 9502 • -21 • -66 12 464 • 
11/17 9966 9090 • -21 • -66 12 41.4 • 
11/18 10354 10278 • -21 • -66 12 464 • 
11/19 10742 10666 • -21 • -66 12 404 • 
linD 1113U HOSS * -21 • -66 12 464 • 
11/21 11519 10558 -904 -I • -66 12 41.4 • 

I-' 11122 11022 10792 -176 • • -66 12 164 • 
I-' 11I2J 11256 11200 • -2 • -66 12 41.4 • 
N 11124 11664 11007 • -2 • -66 12 464 • 

11125 12071 11739 -277 -I • -66 12 461 • 
11120 12203 12142 • -6 • -66 12 464 • 
11/21 12606 12540 • -J • -66 12 464 • IIno 13012 17288 • -2 • -66 12 464 4312 
11129 17752 17692 • -6 • -66 12 464 • 
11/3D 18156 1803b • -15 • -66 12 464 • 
121 I 18550 IB-189 • -6 • -66 12 464 • 
121 2 1895J 188?3 • -6 • -66 12 464 • 
121 J 19351 19297 • -6 • -66 12 41>4 • 
121 4 19761 1970U • -6 • -66 12 464 • 
IV 5 20161 20105 • -5 • -66 12 464 • 
121 6 20569 20511 * -3 * -66 12 464 • 
121 7 20975 20718 -184 -18 • -66 12 464 • 
121 0 21183 21124 • -J • -66 12 464 • 
121 9 21589 21531 • -J * -66 12 41>4 • 
12111 21995 21938 • -2 • -66 12 41>4 • 
lUll 22402 22163 -184 • • -66 12 464 • 
12112 22t.27 22572 • • • -66 12 464 • 
12/1J 23037 22981 • -I • -66 12 464 • 
12114 23HS 2338? • -I • -1>6 12 464 • 
12115 23BS4 2J794 • -5 • -66 12 464 • 
12116 24258 J0462 • -2 • -66 12 464 621" 

12/17 J0926 30802 • -69 • -66 12 464 • 
12/18 J1267 J10~6 • -166 • -66 12 464 • 

• H. [,ent Occlrfofol 



~ 

T5251 KASS BAlANCE DATA fOIl THE "Ill/AUKEE 1-94 SITE - NOVOIBU 1,1979 THROUCH KAY 21,198' 

Oat I~ Surhcr load I Ib/fti Re"oval Processes Dei!osi titn Proces~e~ 
"onilored Surface RuneU, Baseflow, Sweeper, AlftDspher ie, AIII.spheric, Vehicular, De-iClng Aqenl 

Rill ~ End lO,ld I Ib/lli lb/lli lb/lli lb/lli lb/llj l!!.L!tl. lh/lll ~pp lie aliln .lb/fti 

111\9 31518 3127b • -180 • -bb 12 41.4 • 12/2' 31740 31483 • -203 * -bb 12 464 • 12121 31947 3178b * -lOb • -66 12 41.4 • 12122 32250 31145 -738 -313 • -66 12 464 * 12/23 311.09 3H77 • -77 • -6b 12 404 • 12124 31941 29864 -2022 * • -6b 12 464 * IZl25 30328 301!.b • -108 • -b6 12 404 • 12/26 30630 30491 * -81 • -64 12 464 * IZl27 3095& 3005. • -SO * -66 12 4b4 • 12129 31318 31229 * -34 * -6b 12 464 * 12/29 31693. 31604 * -35 * -66 12 464 * 12!.l' 32068 31970 * -35 * -6b 12 464 * lU31 32442 32357 * -30 * -66 12 404 * 11 1 32821 32742 • -25 • -66 12 464 • 11 2 33206 300b3 -4518 -b2 • -b6 12 464 1491 
11 1 30528 30444 • -29 • -lib 12 464 * 11 4 309U8 3420!. • -533 * -66 12 404 3886 
11 5 34671 35436 • -725 * -66 12 464 1545 
11 b 35900 25184 -16825 -79 • -66 12 464 b24J 
11 7 2564B 2b7b4 • -415 • -b6 12 464 15lJ5 
11 8 27228 2b973 • -200 • -66 12 464 • ~ 11 9 27437 30868 * * • -bb 12 464 34B5 ~ 

w 1/11 31332 27B37 -3441 • • -6b 12 464 • 1111 28301 2B?03 * -43 • -6b 12 41.4 • 1/12 2861.7 2BS74 • -38 • -bb 12 464 * 1/13 29039 29514 -1125 -21 • -bb 12 404 16'lb 
1/14 29978 29923 • • • -6b 12 464 • 1115 30388 29611 -722 • • -6b 12 464 • 1111> 30075 289B4 -99b -48 • -bl> 12 41.4 • 1/17 29418 24162 • -5231 • -b6 12 464 • 1/18 24627 24433 • -139 * -66 12 41.4 • 1/19 24097 24801 * -41 • -b6 12 464 * In, 2S2l,S 251Bb • -25 • -bb 12 4M • 1121 25650 2557B * -17 • -66 12 464 • 1122 26042 25974 • -13 * -6b 12 464 • 1123 2043~ 26384 * • • -b6 12 464 • 1124 2b8~B 34b78 • • • -66 12 41,4 78B5 
1125 35142 322Bh -264B -153 * -bb 12 404 * 1126 32750 32695 * • • -bb 12 404 * 1/27 33160 3~602 * * • -bb 12 464 1497 
1128 350b6 35011 • • • -66 12 4b4 • 1129 3547b 35421 • • • -6b 12 464 • 1131 3S8BS 36527 -BBB • • -6b 12 4b4 1585 
1/31 36991 36936 * • • -bb 12 464 • 211 37401 37346 • • • -6b 12 4&4 • 21 2 37810 3775~ • • • -66 12 464 • 213 38219 42100 -2485 • * -6b 12 464 6340 
214 425104 41B2? • -b81 * -bb 12 464 • 
• HI Euent Occutt ... 1 



TS251 "ASS BAlANCE DATA rlllt THE KILIIAUK[[ l-Y4 SITE - HOV£II~EI 1,1979 TlIltOUCH /lAY 21,1981 

DJ\l~ Svr(Jcr Load I Ih/"i Ref\oval Procesr;@!i Df~.c;i tien Prlfe~':ie!t 

"oniur.d Surface RunlU, Bas.flo .. , S .... p.r, A'M~ph.ric, AU"spher ic J Vrhicuhr, De-Ic ing Agen t 
Rill &.gln End LO,ld I Ib/", lb/fti lb/n, lli!!i lb/ni !!W!i lli!!i APpll(.l1ion,lb/ni 

215 42293 54YI7 • -2417 • -06 12 464 15085 
21 4 55371 57974 • -4203 • -66 12 464 6861 
217 59438 55278 -4237 -462 • -66 12 41,4 1505 
21 8 55734 53449 • -3815 • -1,6 12 464 PillS 
21Y 53913 5M26 -2188 • • -66 12 464 4755 
2/11 50890 56555 • -281 • -66 12 464 • 
2111 ~7019 56295 • -669 • -66 12 41.4 * 2/12 56759 5647b • -229 * -66 12 464 • 2113 5694a 5b8il5 • • • -66 12 4M • 2/14 57349· 57295 * • • -66 12 464 • 
2115 57759 52307 -12404 • • -66 12 404 7007 
2/16 52771 52716 • * • -66 12 464 • 2/17 5318a 53126 • * • -66 12 464 • 2/18 53590 53524 * -II * -66 12 464 * 2/19 53988 53524 * -411 • -66 12 464 * 2/2. 53938 53142 -277 -514 * -66 12 464 • 
2/21 53&07 49691 -3328 -533 " * -66 12 464 • 
2/22 50155 49W8 -678 -234 • -66 12 464 * 2123 491,52 49409 * -189 • -61, 12 464 * 2/24 49873 4942<; * -393 • -66 12 464 • 

I-' 2/25 49889 54134 -1492 -601 * -66 12 464 6393 
I-' 2126 54599 51294 -2179 -1071 • -66 12 464 • +:- UZ'I 51758 51079 • -624 • -66 12 464 * 2/28 51543 50021 • -4637 • -66 12 41,4 3170 

2/29 50485 49543 -2514 • • -66 12 41.4 1627 
31 I 51007 54708 • • • -1,6 12 464 47<;5 
3/ 2 55172 51748 • -3371 • -66 12 4&4 • 3/ 1 52212 49577 • -2581 • -66 12 464 • 31 4 50a41 41957 -11796 -363 • -66 12 4b4 3131 
31 5 42421 46633 • -224 • -66 12 464 4491 
31 , 47097 44961 -3269 -1650 • -66 12 464 2838 
3/ 7 45426 419S4 * -3417 • -66 12 464 • 
31 8 42419 40113 • -2251 • -66 12 464 • 31 , 40571 39879 • -643 • -66 12 464 • 
3/11 40343 39243 • -1146 • -66 12 464 • J/II 39707 J876Z • -898 • -66 12 464 • 
3/12 39226 38282 • -890 • -66 12 404 • llll 38746 41529 * • • -66 12 464 2838 
3/14 41993 3429& -6751 -891 • -66 12 464 • 1/15 34762 33911 • -196 • -66 12 464 • J/16 34375 32791 • -1530 • -66 12 41.4 • 3/17 33255 31358 -1125 -717 • -66 12 404 • 
3/18 31822 31362 • -406 • -66 12 464 • 
3/19 31826 31296 • -475 • -66 12 464 • 
JI2I 31?6D 31097 • -608 • -66 12 4b4 • 
3121 31562 3~9~9 • -518 • -66 12 464 • 3/22 31453 30891 • -508 • -66 12 464 • 
312J 31354 10067 -988 -245 • -66 12 464 • 
• N. Event Occurr>!tl 

~ 



T5258 /lASS BALANCE DATA FOI: THE "IlWAUKl£ I-9~ SITE - NOVE"&ER 1,1979 THROUGH HAY 21,1981 

Dal12 5urhc! ltad I Ib/M Renoyal Process!s DP.llosi hon Process£'s 
"onitored 5urhce Runoff I Baseflow, Sweeper I At"ospher ic, AI"ospheric, Vehicular, De-icing Agenl 

£ill (;elJ 1n End l.oad I Ib/.i lli!!l Ib/.i lli!u Ib/"1 Ib/.i Ih/"i Appl iulion .Ib/"i 

3/24 30531 30207 * -269 • -66 12 404 * 3/~5 30671 3036a * -249 * -66 12 464 * 3126 30832 30540 * -237 • -b6 12 ~64 • 3121 31004 30714 • -236 * -b6 12 464 * 3/28 31178 30853 -55 -216 * -66 12 464 • 3129 31117 31135 • -128 * -66 12 464 • 3/30 31599 31417 * -127 • -66 12 464 * 3/31 31~81 317S~ • -74 • -66 12 464 • 41 I 3~21b 32034 • -127 • -66 12 4b4 * 41 2 32,?1l 29295 -3198 • * -35 31 464 • 41 1 29759 29754 * • • -35 30 464 • V4 30218 30018 • -195 • -35 Ja 404 • 41 5 30·182 3.'982 • -333 • -35 30 464 2838 
41 b 33H6 33130 -55 -256 • -35 31 404 • 4/ 7 33594 33513 • -76 • -35 30 4104 • 41 8 33977 31832 -1722 -369 • -35 38 464 * 41 9 32346 3206. • -274 • -35 30 464 • 4111 32531 32015 • -5tU • -35 30 464 • 4/11 32479 31815 -309 -349 • -35 30 464 * 4/12 32280 31948 • -326 • -35 3D 464 • 4/13 32413 32011 • -396 • -35 30 464 • 4114 32476 25H6 -11673 -107 • -35 30 464 4755 

I-' 4/15 25910 26945 • -544 • -35 30 464 1585 I-' 
4/16 27409 2bB76 • -528 • -35 30 404 • VI 
4/17 27340 621S 27078 • -467 -21165 -35 30 464 • 4118 M07 5972 • -430 • -35 38 132 • 4/19 l.I04 5763 • -335 * -35 30 132 • 4121 5a75 5624 • -266 • -35 3D 132 * 4/21 5756 549h • -255 • -35 30 112 * .. ,-n 

' LL 5628 537? • -243 • -35 3. 132 * 4123 5511 530U * -206 * -35 30 132 • 4124 5432 51\1 -203 -lI2 • -35 3D 132 * 4125 5243 5013 • -225 • -35 30 132 * 4/20 5145 4938 * -202 • -35 38 132 * 4127 5070 4058 -122 -85 * -35 30 132 • 4/23 4990 4822 -146 -17 * -35 30 132 • 4129 4954 4512 -4\5 -22 * -J5 30 132 * 4/Ja 46H 4533 * -106 * -35 30 132 * 51 1 4665 4519 * -140 • -35 30 132 * 51 2 4b51 4504 • -142 * -35 3D 132 * SI 3 4636 449L * -1J4 * -35 30 132 * 51 4 4628 4500 * -122 * -35 30 132 * 51 S 4h32 4484 • -143 • -35 30 132 • 510 461b 4497 • -lI3 * -35 30 132 • 51 7 4b29 4569 • -55 • -35 30 132 • 51 8 4701 4646 • -49 • -35 30 132 • 51 9 4778 470~ • -64 • -35 30 132 • 5/18 4k41 459" -203 -36 * -35 31 132 • 
• H. EYen I Dcetr'· ... 1 



T5251 KASS BAlANCE DATA FOR Til: "IUIAUKEE 1-94 SITE - 1I0VE"8ER 1,1979 TlIROUCH KAY 21,1981 

Rail~ Surface load I lb/ft! Reftoval Processes De~8siti!n Proces~es 
Konitlred Surface Runoff, Baseflow, Sweeper, Atftlspheric, Atilispheric, Vehicular, De-icing Agent 

!ll! k!u.!l End Lo~d I lb/lli lb/fti llL!!i llL!!i lb/ili llL!!i lb/fti Application,lb/lli 

'5/11 4729 46115 • -58 • -35 30 132 * 5/12 4797 4759 • -33 • -35 3D 132 * 5/13 4891 3913 -969 -3 * -35 30 132 * 5/14 4045 4040 • • • -35. 31 132 * 5/15 4172 3921 -23D * • -45 25 ,132 • 
5/16 4053 4032 * * * -45 25 132 * I-' 5117 41b4 3012 -U31 • • -45 25 132 • I-' 

0\ 5/18 3144 2977 -146 • • -45 25 132 • 5/19 3109 3089 * * • -45 25 132 • 5121 3221 3200 • * * -45 25 132 • ~nl 3332 311 2429 * * -3021 -45 25 132 • 
TOTAL -111574 -65734 -24886 -11957 3217 80337 129018 

CUWkEHT ACCUKULATI0H = 311 

* NI Event Occur,',!d 



TABLE F-3 

TS250 "ASS BALANCE OtllA FOR TIlE EFLAND 1-85 SITE - JUNE 38,1901 lHROUGH APRIL 22,1982 

DlII~ Surface Lead I 1~/ni Renova I Pr .cr<~rs Rel!(j~ltlOn fr.c~~~es 
Monitored Surflce Runoff , BJ~~f1ow, Sweeper J Atno<pheric, Atllo<pher ic I Vrhicular, D~-icing Agent 

!llli Begin End Load I Ib/~1 Ib/lli 1~1r,1 Ib/lli Ib/hl lb/lll lb/lli Application. Itt,,) 

6 '30 71 75 ~I -3 8 30 • 71 I 105 110 • • -l 8 30 • 7 I 2 140 liD -44 • -3 8 JO • 71 3 130 6 -129 • -J 8 30 * 71 4 J6 41 , • * -J 8 lO * 71 5 71 75 * * • -J 8 JO * 71 6 105 110 * • * -J 8 JO * 71 7 140 144 • • • -l a lO * 
71 a 174 179 * * • -l 8 lO * 71 9 209 214 * * • -J 8 lO * 7111 244 248 * * • -l 8 lO * 
7/11 278 283 * * * -l 8 lO * 
7112 III 317 • , -3 8 30 * 7/1l l47 l52 * , -l 8 lO * 7/14 l82 387 • , -l a lO * 7/15 417 421 • , -l a lO * 7il6 451 456 , , -3 a JI * 7/17 4~6 490 * * , -J a 3. * 7/18 520 525 • , , -J a JO • 7/19 555 560 * • * -J 8 30 * ...... 7/2. 591 594 , * , -3 8 JO * ...... ..... 7121 624 629 • * • -J 8 30 • 7122 659 663 • • * -l 8 18 * 7/23 693 698 * , , -l 8 30 « 
7124 728 733 , , * -3 8 JO * 7/25 763 767 , , * -J 8 JO * 7126 797 a02 • , • -J 8 30 , 
7/27 832 836 * * • -3 8 JO • 7/28 866 871 • * • -3 8 30 * 
7/29 901 906 • • , -l 8 30 * 7/31 916 940 , , • -3 8 lO • 7/11 910 975 * * • -3 8 30 * BI I 1109 1009 * * , -J J J5 • 81 2 1044 1044 • * • -J 3 J5 * 
81 J 1879 1079 • • * -J J J5 • 81 ~ IIIl 1113 • * • -J 3 3S • 81 5 114a 1148 • • • -J J 35 • 81 6 1182 1182 * • • -J J JS * 81 7 1217 1217 • , , -J J J5 , 
81 8 1252 1252 * • • -3 3 J5 • 81 9 1286 1286 • * • -J J J5 * 8/11 1321 IJ21 • * • -J J 35 * 8/11 Il55 9JO -426 * * -J J J5 • 8/12 964 920 -44 , • -J J . 35 • 8/13 955 955 • • • -J J J5 * 8/14 991 990 * * • -J 3 35 * 8/15 1124 1024 • • • -J 3 3S • 8/16 1159 1059 • • * -3 J 35 • 
• H. Even! Denrr .. 1 



TS2S1 IlASS BALANCE DATA FOR TIlE EflAND 1-85 SITE - JUNE JI,19~1 .THROUGH APRIL 22,1982 

D.il~ Surface Load I lb/nl Reno.ai Prtces<es De(!o!",i tilo PrlC~s~e5 
Honitored Surface Runoff , ~a5cfhw, Sweeper, AtMO~pheric , At n,<pher ic, V~hicu\ar , Dc-icin9 Agent 

D.te Begin End Load , lb/Mi lh/"l lb/"i lli!!i l!!/Ki lb/"i Ib/Ml Application,lb/Mi 

a/17 1093 1093 * • • -3 3 15 • 
8/18 1128 1128 * • * -3 1 lS • 
8/19 lIbl 997 -166 • • -3 3 35 • 
8120 1012 lOll • * * -3 1 15 * 8/21 10b6 1066 • • • -3 3 15 • 
8 /')') 1101 1101 • • • -1 3 35 • ,.. 
1)/23 113S 1135 • • • -3 1 15 • 
~./24 1170 1170 • • * -1 1 15 * 
11/25 1205 1204 • • • -1 3 15 • 
S126 1219 1239 • * • -3 3 35 • 
8.'27 1274 1274 • • • -3 3 35 • 
8/28 1308 1308 * * • -3 3 35 * 
&'29 1343 1343 • • • -3 3 35 • 
8/30 1378 1377 • • * -3 3 15 • 
8/31 1412 1412 • • • -3 3 3S • 
91 I 1448 . 1447 • * • -7 6 35 * 
'II 2 1482 1388 -93 • • -7 6 35 • 
9/ 3 1424 1423 • • • -7 6 3S • 
9/ 4 1458 1457 • • * -7 6 3S • 
'II 5 1493 1072 -42' * * -7 6 3S • 

~ 9/ 6 1108 1107 • • * -7 6 35 * ~ 9/ 7 1142 Ibb -975 • • -7 6 35 • CO 
9/ 8 176 71 -104 * • -7 6 10 • 
'II 9 81 81 • • • -7 6 IU • 
'lIlt 91 90 * • • -7 6 10 • 
9/11 100 99 • • • -7 6 ID • 
9/12 109 118 • • • -7 6 10 • 
9/13 118 117 * * • -7 6 10 • 
9/14 127 127 * • -7 6 i8 • 
~/15 117 136 • • * -7 6 10 • 
~/16 146 145 • • • -7 6 10 • 
9/17 155 154 • • * -7 6 II * 
9/18 164 163 • • • -7 6 II • 
9/19 173 173 • * • -7 6 II • 
912. 183 182 • • • -7 6 10 • 
9121 192 I'll • * • -7 6 10 • 
9122 201 200 • • • -7 6 10 * 
9123 210 209 * * • -7 6 II • 
9124 219 219 249 • • • -7 6 10 • 
9/25 229 228 • • • -7 6 18 • 
9/26 238 237 • • • -1 6 10 • 
9/27 247 246 • • • -7 6 II * 
9128 256 255 • • • -7 6 II • 
9/29 265 265 • • * -1 6 II * 
9131 215 274 • * • -7 6 10 * 

\8/ 1 204 283 • • • -5 4 18 * 
101 2 293 292 * • • -5 4 II • 
11/ 3 30J 301 • • • -5 4 II • 
• H, Event Ocnrre·1 



",. 

TS2S0 NASS BALANCE DATA FOR THE [flAND 1-8S Sill - JUNE 31,1981 THROUGH APRIL 22,19B2 

Dn I~ Surface Load I Ib/ftl Re"ova 1 Pr ore~!;e!i D(I~051 tlOn Proce~!:e5 
/loni tored Surface Runoff , Bas~flow, S"eopor, Atr.o:phfr ic J At"ospher ic J Vrhlculu, DC-icing Agent 

Rill Brqin ~ Load I Ib/MI lli!!i Ib/Mi lb/ni lli!l! lb/lli ill!!! Appl icatiqll ,lb/MI 

10/ 4 312 311 * • • -5 4 10 • 101 5 321 320 • • • -5 4 18 • lOla 330 329 • • • -5 4 1D • 10/ 1 J39 33B • • • -5 4 10 * 10/8 349 347 • • • -5 4 10 • 18/9 358 351 • • • -5 4 ID • 10111 3b7 3bb * • • -5 4 10 • 11/11 371> 375 • • * -5 4 10 • !l/IZ 3B5 384 • • • -5 4 II • 11/13 395 393 • • • -5 4 10 • U/14 414 403 • • • -5 4 10 • 10/15 413 412 • * • -5 4 10 • 18/16 422 421 • • • -5 4 10 • 
1t/17 431 430 • • • -5 4 10 • 11/18 441 439 • • • -5 4 18 • 11/19 450 449 • • • -5 4 10 • 10121 459 458 • • • -5 4 II • 11121 4b8 4b7 • • • -5 4 10 * 10122 477 47b • • • -5 4 10 • 11/23 487 485 • • • -5 4 II • ..... 11/24 496 495 * • • -5 4 10 • ..... 11/25 505 386 -118 • • -5 4 II • \,() 
10126 .396 294 -III • -5 4 10 • 11121 304 167 -136 • -5 4 II • 10/28 176 175 * • • -5 4 9 • 11129 184 183 • • • -5 4 9 • 10/31 192 191 • • • -5 4 9 • 11/31 200 199 • • • -5 4 9 • 11/1 207 206 • • • -5 4 9 • III 2 215 214 • • • -5 4 9 • 11/3 222 221 • • • -5 4 9 • III • 231 229 • • • -5 4 9 • 1115 231 236 • • • -5 4 9 • 111 I> 245 244 • • • -5 4 9 • 111 , 252 251 • • • -5 4 9 • III 8 260 259 • • -5 4 9 • 11/9 261 266 * • -5 4 9 • 11/11 215 274 • • • -5 4 9 • 11/11 282 281 • • • -5 4 9 • 11112 290 289 • • • -5 4 9 • Hill 297 291> • • • -5 4 9 • 11/14 305 304 • • • -5 4 9 • 11115 312 311 * • • -5 4 9 • 11/110 328 319 • • • -5 4 9 • 11/17 321 321> • • • -5 4 9 • 1/18 335 334 • • • -5 4 9 • 11/19 342 341 • • • -5 9 • 11/21 350 349 • • • -5 9 • 
• N, hent Oc"rre,1 



TS2~0 MASS BALAHCE DATA FOR THE lFLAND 1-85 Sill - JUNE 30 ,1981 TH~OUGH Af'R lL 22,1982 

OH1~ Surface L1id I 1b/ftl Reptilld 1 Pr O(('~lje'j D('l!o~i tlOn PrGCe5C;e~ 

Honitored Surface Runoff , Baoefhw, Sweeper, AtMcpher IC, Atrtospheric I Vehicular, De-icing Agent 

2!1£ Seg,n End Load • lh/Mi lbiHi lh/"i lP/Hi I b/", Ib/fti ill!!! ADDl icati~!L)b/"i 

11/21 357 356 *' • -5 4 9 * 11122 365 364 * • -5 4 9 * 11123 373 371 * • -5 4 9 • 
11124 380 379 • • -5 4 9 * 11/25 ' 388 386 * • -5 4 9 • 
11/26 395 394 • • -5 4 9 • 
11/27 403 401 * • -5 4 9 * 
11128 410 409 • • -5 4 9 • 
11/29 418 416 * • -5 4 9 , 
11/30 425 424 • • -5 4 9 * 121 I 433 432 * • -5 4 9 • 
121 2 441 440 * • -5 4 9 • 
121 3 449 447 62 • • • -5 4 9 * 121 4 456 455 • • • -5 4 9 • 
121 5 464 463 * • * -5 4 9 * 121 6 472 471 • • • -5 4 9 , 
121 7 480 479 • * * -5 4 9 • 
121 8 498 487 • • • -5 4 9 • 
121 9 496 494 • * * -5 4 9 • 
12/10 504 502 • • • -5 4 9 • 
12111 511 510 * • • -5 4 9 • 
12/12 519 518 * • • -5 4 9 * 

t-' 12113 521 526 * • • -5 4 9 • 
N 12/14 535 534 * • • -5 4 9 , 
0 12/15 5U 161 -380 • , -5 4 9 , 

12116 1'70 169 • , • -5 4 9 • 
12117 178 177 * • • -5 4 9 • 
12/18 186 185 • • • -5 4 9 • 
12119 194 193 • • • -5 4 9 * 12/20 202 201 • • • -5 4 9 * 12121 210 1304 • * * -5 4 9 1096 
12122 1314 1312 • * • -5 4 9 • 
12123 1321 1276 -44 • • -5 4 9 • 
12124 1285 497 -787 • • -5 4 9 • 
12125 506 505 • * • -5 4 9 • 
12120 514 513 * • • -5 4 9 • 
12127 522 521 * • • -5 4 9 * 12/28 530 528 • • • -5 4 9 • 
12129 538 536 • • • -5 4 9 * 12130 545 544 • • • -5 4 9 • 
12131 553 132 -420 • • -5 4 9 * II 1 144 142 * • • -5 4 12 * 
II 2 154 153 • • * -5 4 12 * II 3 165 -22 -186 • • -5 4 12 • 
II 4 -11 -179 -167 * • -5 4 12 • 
II 5 -167 -168 * * • -5 4 12 • 
II 6 -157 -158 • • • -5 4 12 * 
II 1 -146 -141 * • • -5 4 12 * 

• N. Event Occurr~.1 



TS2SD 1lA5S iALANCE DATA FOR THE EfLAHD 1-85 SiTl - JUNE 30,1981 THROUGH A!'W1L 22,1982 

D .. l~ Surface load I lb/"i Re"'lVdi Processes O£ll!OSl tun Proce~se!; 
Monitored Surface Runoff , B.~eflow, Sweeper, A"oo~pher Ie, A t"o~pher1c, VehIcular, De-ic ing ligen' 

Rill Begin W Load I lb/ni lb/ni lb/ni lb/ni lb/ni Ib/"1 Ib/.i ADP lic. tion, lb/nl 

1It! -136 -137 * • • -5 4 12 • 119 -125 -126 * • • -5 4 12 • 1/10 -115 -116 • • • -5 4 12 * 1/11 -104 -105 • * * -5 4 12 * 1/12 -94 -95 • * • -5 4 12 * 1/13 -33 2108 * • • -5 4 12 2192 
1/14 2120 4Jl0 • • * -5 4 12 2192 
IllS 4322 5417 • • • -5 4 12 Ion 
1116 5429 4081 -1347 • • -5 4 12 • 1/17 4093 4091 • • • -5 4 12 • 1/18 4103 4102 • • • -5 4 12 • 1119 4114 3056 -1056 • • -5 4 12 • 1120 3068 27H -322 • • -5 4 12 • 1121 2756 1399 -1356 • -5 4 12 • 1/22 1411 2510 • * • -5 4 12 1100 
1123 2521 2328 -1292 • • -5 4 12 11 00 
1124 2339 3438 • • * -5 4 12 1101 
1/25 3450 3449 • * • -5 4 12 * I-' 1/26 3460 3~59 • * * -5 4 12 * N 1127 3471 3470 • • • -5 4 12 • I-' 1128 3481 3480 * • * -5 4 12 • 1129 3492 3491 • • • -5 4 12 • 1130 3503 3501 • • • -5 4 12 • 1/31 3SIJ 3458 -54 • • -5 4 12 * 21 1 3463 H62 • • • -5 4 5 • 21 2 3467 3337 -132 • • -5 4 5 4 
213 3342 2579 -762 • • -5 4 5 * 21 4 2584 2583 • • • -5 4 5 * 215 2588 2587 • • • -5 4 5 * 216 2592 2~90 • • • -5 4 5 • 217 2595 2594 • '. f -5 4 5 * 218 2599 2598 • • • -5 4 5 * 219 2603 2496 -106 • • -5 4 5 • 2110 2501 2499 * • • -5 4 5 * 2111 2504 2503 * * • -5 4 5 * 2/12 2508 2326 -lal • • -5 4 5 • 2/13 2331 2330 * • • -5 4 5 * 2/14 2335 2334 * * • -5 4 5 * 2115 2339 2338 • • • -5 4 5 • 2/16 2343 2209 -132 • • -5 4 5 • 2117 2214 1647 -566 • • -5 4 5 • 2118 1652 1651 • • • -5 4 5 • 2119 1656 1655 • • • -5 4 5 • 212D 1660 1658 • • • -5 4 5 • 2121 1664 1662 • • • -5 4 5 • 2/22 1667 1666 • • • -5 4 5 • 2123 1671 1670 • • • -5 4 5 • 2124 1675 1674 • • • -5 4 5 • 
• N. Even! OccurrJ,1 



TS2~~ MSS MLAIIC[ DATA fOR THE [rlAND 1-85 SHE - JUNE 3',1981 THROUGH AP~ll 22,1982 

Dlil~ Surface Load , lb/~i RCf\oval Pro(es~es Del!O~ltlOn Procr:55e~ 
Honi tored Surface Runoff , BJscflow, Sweeper, A'~o,pherlc, At~o~pher ic, Vehicular, De-icing Agent 

Rill Begin W load , lb/~j lb/~i I b/hi l~/"j l..!!ill lhl"i lb/"i Aoolication,lb/"i 

2125 Ib79 1677 * * -5 4 5 • 2/26 16B2 IbB5 * * -5 4 5 4 
2127 169. 1449 -1336 * -5 4 5 1096 
2/28 1454 lUI -322 * -5 4 5 * 3' I 1134 1132 * • -5 4 3 * 31 2 1135 1134 * * -5 4 3 • 3/ 3 1131 1136 • * -5 4 3 • 3/ 4 1139 1138 * * -5 4 3 * 31 5 1141 1139 * • -5 4 3 • 31 6 1142 IOB7 -53 • -5 4 3 * 31 1 1090 712 -378 • -5 4 3 • 31 8 115 713 • * -5 4 3 • 31 9 71b 715 * * -5 4 3 • 3/10 71B 717 • * • -5 4 3 * 3/11 720 71B • * * -5 4 3 * 3/12 721 728 * • * -5 4 3 • 3/13 723 722 • • • -5 4 3 • 3/14 725 724 * • • -5 4 3 • 3/15 727 725 • • • -5 4 3 • 3/16 72B 727 • • • -5 4 3 • 3/17 73G 729 • • • -5 4 1 • t-' 3/18 732 730 * • * -5 4 3 • N 3/19 733 732 • * * -5 4 3 • N 3120 735 362 -372 • • -5 4 3 • 3121 3bS 364 * • • -S 4 3 • 3122 3b7 36S * • • --5 4 3 * 3/23 3bB 367 • • • -5 4 3 • 3/24 370 369 • • • -5 4 3 * 3/25 312 310 • • • -5 4 3 • 3/26 373 372 • • • -5 4 3 * 3/21 375 374 • • • -5 4 3 • 3/2B 377 376 • • • -5 4 3 • 3/29 379 377 • • • -5 4 1 • 3/30 3BO 379 * • • -5 4 3 * 3/31 3B2 381 • • • -5 4 3 • 41 I 3B4 3B3 • * • -5 4 4 * 41 2 367 385 • • * -S 4 4 • 41 3 3B9 3BB • • • -5 4 4 * 41 4 392 390 • • • -5 4 4 • 41 5 394 393 • • • -5 4 4 * 41 6 396 39S • • • -5 4 4 • 41 7 399 397 • * • -5 4 4 * 41 8 401 325 -75 • * -5 4 4 • 4/9 32B 327 * • • -5 4 4 * 4/11 331 329 • • • -5 4 4 • 4/11 333 332 * • • -5 4 4 • 4112 335 334 • • • -5 4 4 • 

4/13 338 337 • * • -5 4 * 
• He Event Occurr:!'1 



TS2~0 /lASS iALAHC[ DATA FOR THE EFLAHD 1-85 SITl - JUNE 31,1981 THROUGH APRIL 22,1982 

D'il~ Surface load I Ib/"i Re"o~al PrO(e~!:e5 DeQosi tlon Proce!;!:;es 
Monitored Surface Runoff , Ba~ef1ow, Sweeper, At,..~pher lC, AtM$pheric, Vehicular I De-icing Agent 

llli 9.gin W load I Ib/Ml lb/lll ill!!! lh/"i Ib/lli Ib/Mi !l!L!1i. Application .lb/"l 

4/1~ 340 339 * 
, , "5 4 4 * 4/15 343 341 * * • -5 4 4 * 4116 345 344 • • • -5 4 4 • 4117 347 346 * • * -5 4 4 • 4/1B 350 348 • , • -5 4 4 * 4/19 352 351 • • • -5 4 4 • 412. 354 34J -II • • -5 4 4 , 

4/21 347 345 • • • -5 4 4 • 4122 349 348 45 • • • -5 4 • 
...... OTAI . -14592 -1417 1276 4061 1D9BI 
N 
W CURRENT ACCUMULATION = 348 

• NO Even t Occ urr~,1 




