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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 Monltoring Procedures; Volume IIT 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 1s 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
ninimum of one copy to each FHWA Regional office, Division 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.






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-1 to A-4.



Table A-1l. Precipitation quality (mg/l) at the Milwaukee I-94 site.

10/22 11/12-13 1/12-13 4/24-25 6/7 7/24 8/22 10/1
Parameter 1978 1978 1979 1979 1979 1979 1979 1979
pH 3.8 3.8 6.8 3.5 3.8 4.0 4.1 4,8
TS 16 46 85 17 75 54 33 31
TSS 3 4 23 12 18 5 4 17
VSS 2 NA 9 3 6 3 2 12
TVS 7 28 27 8 20 12 23 18
Pb ND 0.05 0.10 ND ND ND ND ND
Zn 0.26 3.9 0.08 ND 0.08 0.07 0.13 0.24
Fe ND ND 0.37 ND 0.03 0.07 0.60 0.23
Cr ND 0.01 ND ND ND ND ND ND
Cu 0.04 0.04 0.05 ND 0.03 0.03 0.13 0.71
Cd ND ND ND ND ND ND ND ND
Ni ND ND ND ND ND ND ND ND
TPO4 0.05 ND 0.14 0.06 0.03 ND ND 0.08
TKN 1.3 2.0 1.9 3.2 1.1 1.0 1.2 2.1
NO2/NO3 0.41 0.75 0.44 0.62 0.33 0.25 0.29 0.93
Sulfate ND ND 1.0 NA 5 ND ND ND
As -3 NA ND NA NA NA NA ND NA
Hgx10 NA ND NA ND NA NA NA NA
Na NA 1.25 NA NA NA NA NA NA
Cl 3 NA 10 10 2,0 ND ND 2.0 1.4
PCBx10 NA ND NA NA NA NA NA 0.05
TOC NA 8 NA NA NA NA NA 26
CcoD NA 12 NA NA NA NA NA 45
Rubber NA NA NA NA NA NA NA NA
0&G NA NA NA NA NA NA NA NA
Precipi-
tation, in 0.23 0.5 1.18% 0.64 0.39 0.42 0.46 0.21

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

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




Table A-1. Precipitation quality (mg/l) at the Milwaukee I-94 site

(continued).

Para- 11/6 1/11  1/15-16 1/16  2/5-6  3/4 473 5/13
meter 1979 1980 1980 1980 1980 1980 1980 1980
pH 3.5 3.4 3.5 3.7 3.8 4.8 3.2 2.7
TS 82 210 50 23 20 42 55 39
TSS 14 55 5 6 6 24 31 12
vss 4 12 2 3 2 6 6 6
VS 57 70 39 15 13 17 13 26
Pb ND 0.3 ND ND ND ND ND ND
Zn 0.27 0.55 0.39 0.09  0.08 0.16  0.23 0.18
Fe 0.87 1.0 0.40 0.16  0.17 0.31  0.41 ND
Cr 0.01 0.02 ND ND 0.04 ND ND ND
Cu 0.16 0.16 0.14 0.02  0.03 0.03  0.02 0.03
cd ND ND ND ND 0.02 ND ND ND
Ni ND 0.1 ND ND 0.2 ND ND ND
TPO, ND 0.07 ND ND 0.04 0.14  0.05 ND
TKN 2.2 2.5 1.7 1.4 2.0 3.0 2.0 2.0
NO,/NO 3 1.7 1.63 1.96 0.53  0.96 0.92  1.64 0.82
Sulfate 12 6 10 3 ND 4 4 3
A, NA NA NA NA NA NA NA NA
Hgx10 NA NA NA NA NA NA NA NA
Na NA NA NA NA NA NA NA NA
cL  _, D 27 25 7 9 10 9.5 10
PCBx10 NA NA NA NA NA 0.10 NA NA
TOC ND 12 10 ND  NA NA 6 NA
coD 28 45 15 11 NA NA 23 NA
Rubber NA NA NA NA NA NA 0.275  NA
0&G NA NA NA NA NA NA ND NA
Precipi-  0.20 0.10 0.16 0.31  0.25%  0.12  0.24 0.11

tation, ipo

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

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




Table A-2. Precipitation quality (mg/l) at the Sacramento Hwy 50 site.

Para- 12/19 1/9 2/14-15 12/3-4 T 1/22-23
meter 1979 1980 1980 1980 1981
pH 4.9 4.9 . 5.0 6.3 5.1
TS 84 64 30 20 69
TSS 8 3 2 18 4

vSS ND 2 ND 12 1

TVS NA 20 10 16 6

Pb ~ ND 0.1 ND ND 0.05
Zn 0.03 0.06 0.20 0.11 0.160
Fe ND 0.1 0.30 0.2 0.18
Cr ND ND 0.02 ND 0.018
Cu ND 0.05 0.06 ND 0.035
cd ND ND 0.04 0.03 0.008
Ni ND 0.1 0.1 ND 0.05
TPO, ND 0.06 NA ND ND
TKN 1.3 1.1 NA 1.1 ND
NO,/NO4 0.14 0.52 NA 0.17 0.07
Sulfate ND 1 ) ND ND ND

As -3 NA NA ND " NA ND
Hgx10 NA ND NA ND ND
Na 14 NA NA 2.0 0.3
c1 3 25 2.0 6.0 3.0 ND
PCB x 10 NA NA NA 0.31 NA
TOC 11 ND NA 11 10
COD 8.0 12 NA 32 10
Rubber NA NA NA ND NA
Precipi- 0.50 1.01 1.47 1.16 1.10

tation, in

NA = No analysis performed.
ND - Not detectable.

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




Table A-3.

Precipitation quality (mg/l) at

the Harrisburg I-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
TPO, 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
NO2/NO4 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
cl 3 2.5 5 1 1 2 3 1 ND NA ND
PCBx10~ 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
0&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
ND

No analysis performed.
Not detectable.

Metric units:

To convert in to

cm multiply by 2.54.



Table A-4. Precipitation quality (mg/l) at the Efland I-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
VSsS 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
TPO, ND ND ND ND 0.03 NA NA
TKN 1.90 0.51 0.84 0.045  ND NA NA
NO2/NO3 0.81 0.03 0.23 0.07 0.19 NA NA
Sulfate 5 ND ND ND ND NA NA
As 4 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
1t ND 6 4 3 6 NA NA
PCBx10 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
0&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 cm multiply by 2.54.




Table A-4.

Precipitation quality (mg/l) at the
Efland I-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
TPO4 NA NA ND NA NA ND NA
TKN NA NA 2.00 NA NA 2.00 NA
NO »/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
Cl -3 ND NA 1 NA 3 NA NA
PCBx10 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
0&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

Metric units:

ND = Not detectable
To convert in to cm multiply by 2.54.



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 [1b/mi/event (kg/km/event)],
and loadings normalized for runoff volume [1b/mi/in of runoff (kg/km/cm of
runoff)] were calculated for each site. Loadings data, 1b/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, 1lb/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.
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.3BE+@2
.42E+02
L8RE+Q2
.32E+02
L63E+02
L00E+02
.30E+03
L92E+02
./3E+02
.6SE+02
ASEH02
.6LE+03
.YSE+03
. A9E+04

.31E+03
.66E+03
.6BEFO2
LA3E+03

. SSE+02

.67E+03
.SOE+03
L3E+03
.79E+02

A0E+02

.62E+02
L15E+02
.34E+02
L6PE+02
LPBE+02
.S7E+02
L67E402
L74E+03
LOSE+03
.eSE+02
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1b

L93E+04
.9LE4014
LIBE4O4L
.66E+014
L6SE+40L
LSIE+02
L6SE+DL
L00E+01
LARE+DY
L7SE+04
LP0E+0L
LLPE+0Y
LA2E+04
L6LE+OL
L9CE+U1
.99E+00
LHEE+D1
.87E+02
.BRE+02
L70E+014
.94E+0R
L61E+03
.L2E+D2
.64E+03

LASE+4Q2
LA0E+D2
.28E+402
L43E+02

L22E+02

.B2E+02
.33E+02
.89E+03
.79E+014
L12E402

LS7E+04
.62E+01
L22E+02
.97€E+02
.BOE+DS
JASE+H02
.71E+04
LO2E+04
LA3E+01
L2SE+04
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1b/ni

.R7E+014
.99E+02
LO03E+02
LABE+O2
.BYE+02
.S4E+02

22E+014

L39E+02
LO7E+D2
.41E+02
.BLE+N2
.01iE+02
L29E+02
L 36E+02
LLOE+DR
.77E+014
LOPE+D2
L06E+02
.B6E+02
LA1E+0S
C1LE+U3
.74E+04
.74E+03
.97E+03

.Q7E+03
.04E+02
.60E+02
L29E+0Y

D6E+03
.14E+03
.P6E+03
18E+02
.SSE+U3

L6LE+02
.37E+02
LO2E+02
.SCE+03
.96E+02
. 34E+02
.PLE+02
L27E+02
LHOE+0L
.98E+02

lb/ni/in
1.24E+03
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L9BE+02
A9E+03
L22E+02
LASE+D2
L 756402
.AAE+D2
L29C+02
.34E+03
LAJE402
L78E+02
L01E+03
LLE+0T
L72E+02
JLOE+03
.26E+03
.A3E+03
.bhAE+03
L14E+03
. 21E+03
.SBE+03
.0SE+04
.90E+04
.99E+04

_A9E+03
.96E+03
.1iBE+03
LA4E+04

.0BE+03

.0BE+03
.29E+03
.93E+03
LA3E+03
LARE+03

.bLE+03
.42E+403
LAVE+03
.SSE+03
L6SE+DI
.S0E+03
42E+03
.14E+04
.40E+03
L.20E+03



RAINFALL, RUNOFF,

EVENT DATE inches inches W/R pH EVENT ng/1 1b 1b/ni lb/ni/in
49 05/13/79 1.30E-0% 4§ .0UE-0Y 7 69E-01% - 49 2.76E+D2 3.07E+01 1. 16E+82 1. 16E+03
S0 0%/18/79 3 .90E-01 2.%GE-01 7.44E~-01 5. 90E+00 so S.83E+02 1.88E+02 7.09E+402 2.44E+03
S 0°5/30/779 1. 07E+00 U.70E-04% H.13E-01 S.L1UE+00 51 3.74E+02 J.6LE+NR 1.36E+03 1 .57E+03
52 06/04/79 4.00E-02 2.00E-02 S.00E-04 6.30E+00 82 f.65E+02 1.92E+04 7 .25E+014 3.62E+03
s3 V6705779  7.00E-02 &6.00E-02 d.%/E-U01 6. 4A0E+00 s3 S. HOE+D2 3.86E+01 1.46E+02 2.43E+03
54 06/87/79 3.90E-0% 3 .20E-01 8.24E-01 6.70E+00 94 2.93E402 1.04E+02 3. 93402 1.23+03
55 V6/08/79 1. .720E-04 1 . 30E-04 7.6%E-04 7.30E+00 %5 4 .B4E+D2 8.42E+04 3. 10E+02 2.34E4+03
56 06/09/79 7.00E-02 &.00E-02 8.5/E-01 6.60E+00 S6 1 .83E+02 1.22E+01% 4.600+014 7.676+02
57 V6/40/79 1.40E-04 1. 0UE-0%f 7.14E-0L &6 40E+DQ %7 2.08E+02 2.29E+04 8.94E+01Y 8.5S1E402
S8 06/37/79 8.00E-02 &.00E-02 7.50E-04 6.20E+00 8 1.50E402 9.99E+00 3.77E+04 6.29€+02
S? 06/20/79 1 .1UE-04 4 . GUE-01 9.09E-01 6.50E+00 14 3. 6SE+02 4 0SE+01 1.53E+02 1.53E+03
60 06/30/79 3.8O0E-04 2.40E-01 6.84E-0% 6.30E+00 60 4. 21E+02 1.22E+02 4.99E+02 1.76E+03
61 06/27/79 A.70E-0% 4 . 30E-04 9.4%E-01 &.0GUE+00 -3} 3.30E+02 1 .SBE+02 S.9SE+02 1.38E+03

.62 06/28/79 &.80E-01 S.AUE-04 7.94E-01 6.70E+00 62 2.04E402 1.22E+02 4. 62E+02 8.9%E+02
63 06/30/79 7 .00E-02 S.O00E-02 7.14E-04 6. 60E+00 63 3.36E+02 1.87E+04 7 .04E401 {.44E+03
64 07/03/79 4.60E-01 3 .80E-04 8.26E-01 6.SO0E+00 64 2.90E+02 1.22E+402 4.62E+02 1.226403
65 07/04/79 A.00E-02 3JI.00E-02 7.50E-01 &.90E+00 65 3. 2UE+I2 1 .30E+014 4.90E+04 1 .63E+03
b6 07/10/79 4.00E-02 2.00E-02 S.00E-01 &.40E+00 b6 4.0SE+02 ?.00E+00 3.37E+04 1.70E+03
67 07/34/79 4. U0E-01 2. 9UE-0% 7.DUE-01 &.70E+00 &7 3. 33E+02 1. 04E+02 3.91E+02 1.40E+03
[1:] 07714779 6.00E~02 A O0UE-02 6.67E-01 &6.70E+00 68 3.48E+02 1.5SE+014 S.83E+01 1.46E+03
69 07/24/79 4.20E-0% 3. 50E-01 8.43E-01 6.80E+00 &9 2.64E+02 1. 03E+02 3.87E+02 1.41E403
70 07/30/79 3.40E~0% 2.S0E-01 7.3%-01 6.90E+00 70 2.74E+402 7.61E+04 2.87E+02 1.15E+403
71 08/03/79 2.00E-01 1.60E-01 B.00E-0%1 &.40E+00 74 2. A3E+02 4 .32E+014 1.63E+02 1 .02E+03
72 08/05/79 3.40E-01 3.00E-01 8.82E-01 6.00E+00 72 1.12E+02 3.73E4014 1. A1E+02 4.69E+02
73 08/08/79 2.30E-04 1.30E-U1 7.BSE-01 6. 8BSE+0Q 73 1. 73E+02 3. AGE+DS 1. 30E+02 7.2%E+02

ot 74 08/09/79 1 .2BE+00 1 26E+400 9.84E-01 6&.90E+00 74 2.77E+02 3.88E+02 1. A6GE+03 1.16E+03
o 7S 0R/12/79 &6.0UE-02 S.00E-02 ©.33E-0% &.70E+00 7S 3.24E+402 1.BUE+0L 6.79E+01 1.36E+03
76 03/43/79 3.00E-02 2.00E-02 6&.67E-01 7.5SE+00 76 1. 43E+03 2.51E+01 9. A7E+01L 4.74E+03
77 08/17/79 1.30E-04 1 Q0E-01 9.23E-0% 6.90E+00 77 3.20E+02 4.26E+04 1.61E+02 1.34E+03
78 08/17/79 1.20E-04 {1 .10E-01 9.17t-01 6 .8B0E+00 78 ?.00E+01 1.10E+04 4. 15E+01 3.77e+02
79 08/19/79 4.00E-02 3 .00E-02 7.S0E-04 7.00E+00 79 2.90E+02 9. .66E+00 3.65E+01 1.22E+03
80 0u/20/79 8.50E-01 8.10E-01 9.S35E-01 7.20E+00 a0 1.3SE+02 1.21€+02 4.58E+02 S.66E+02
:31 03/22/79 2.00E-02 1.00E-02 S.00E-01 6.393E+00 [:3 4.78E+02 S.S3E+00 2.09E+04 2.09E+03
a2 03/22/79 S.00E-02 4 .00E-02 8.00E-01 &.95E+400 82 1.9SE+02 8.66E+00 3.27E+01 8.476+02
83 08/23/79 3.WE-02 2.00E-02 6.67E-01 7_00E+00D a3 1.87E+02 4 .19E+00 1.97E+01 7 .84E+02
84 08723779 2.00E~-02 2.00E-02 1.00E+00 7.00E+00 84 1.82E+602 4.04E+00 1.53£+04 7.63E+02
85 08/23/79 4.00E-02 3 . V0E~02 7.S0E-01 6.63E+00 8s 3.27E+02 1.09E+04 4. 34E+04 1.37E+03
86 06/26/79 3.0UE-02 2.00E~-02 6.67L-01 6.20E+00 86 4 .74E+02 1. 05E+01 3.97E+04 1.996+03
87 08/27/79 4.90E-04 4.40E-04 8.9BE-01 7.00E+00 87 1.B2E+02 8.89E+04 3.36E+02 7.63E402
[:13] 068/29/79 2.30E~01L 2.0VE-04 8.70E-0% 7.20E+00 a8 1.43E+02 3. 18E+04 4.20E+02 5.99E+02
89 09/43/79 4.00E~-02 3J.GUE-02 7.S0E-01 &.70E+00 a9 2.21E+03 7.36E+04 2.78E+82 9. 26E+03
90 10/04/79 2.40E~-0% § .SOE-0% 7.14E-01 6.80GE+00 90 7.82E+402 1.30E+02 A4.92E402 3.28E+03
91 10/720/79 2.40E-01 2 .30E-0%t 9.S8E-0%1 6. .20E+00 ?1 2.10E+02 S.36E+01 2. 02E+02 8.80E+02
92 . 10/20/79 &6.00E-02 4 .GUE-02 6.67E-01 6.5%€+00 92 1.7SE+02 7.77E+400 2.93E+01 7 .33e+402
93 10/22/79 S.V0E-0%F 4 _J0E-01 7.29E-014 &.4O0E+00 73 6.98BE+02 3. 14E+02 1.19E+03 2.76E+03
94 10/31/79 2.%0E-04 2 30E-01 9 .20E-01 6&.90E+00 . 94 3.25E+02 8.30E+01 3.13E+02 1.36E+03
143 11/06/79 2.00E-04 1.60E-01 B.00E-0% &.90E+DD 9S 4.04E+02 7. 43E+01 2.69E4+02 1.68BE+03
96 11/24/79 9.80E-01 7.40E-01 7.55%€~01 7.20E+00 96 2.47E+02 2.03€E+02 7.66E+02 1.04£+03
97 11/22/79 2. 20E-0% 4§ .90E-01 8 .64E-01 6.40E+00 ?7 2.21E+02 4. 6LE+01 1.76E+02 9. 24E+D2
98 11/25/79 &6.60E-01 6.00E-01 9.09E-01 & .BULE+00 98 1.10E+02 7.33E+04 2.77E+02 4. 61E+02
99 12/14/79 9.00E-02 4 00E-02 4.44E-D%1 7. 00E+00 99 1.40E+03 4.89E+04 1.84E+02 4.61E+03

100 12/22/79 4 .60E-04 1§ .30E-01 8.43E-014 7.00E+00 100 7 . 44E+02 1.03€+02 3.876+02 2.98E+03
101 12/23/79 1. .S0E-01 1 30E-04 8.67E-0% 7.00E+00 101 4.74E+02 & .B4E+014 2.58E+02 1.99E+03

102 01/02/80 7.00E-02 7.00E-02 4.00E+00 7.30E+00 102 1.54E+04 1.206+03 4.52E+03 6.4SE+04
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EVENT
103
104
105
106
107
108
109
110
i1
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
134
132
133
134
13S
136
137
138
139

DATE
01/06/80
01/06/80
bi/ub/80
01/10/80
0i/11/80
01/13/80
04/15%/80
01/45/80
01/16/80
01/46/80
0i/24/80
02/03/80
V2/06/80
02/709/80
02s22/8d
02/722/80
w2/22/80
02/25/80
03/04/80
03/05/80
03/13/80
03/23/80
v4/02/80
04/03/80
04/03/80
04/07/80
04/08/80
04/08/80
0asii/80
01/14/80
04/44/80
04/24/80
04/27/80
04/28/60
04/28/80
65/42/80
05/13/80

RAINFALL,
inches
.00E-02
.00E-02
.DUE~-D2

LR
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A0E-01
.G0E-02
DUE-02
.A0E-01
.HUE-04
. GOE-02
0UE-02
.60E-02
-GUE-01
.GOE-02
.60E-01
.00E-02
. BOE-02
.00E-02
.70E-01
.00E-02
.DOE-D2
.00E-04
.DOE-02
L00E-02
.ADE-D1
.00E-0R
POE-01
.BOE-04
.Y0E-01
.00E-02
1UE-04
LGOE-02
QUE-D2
.20E-04
.70E-01
10E-01
10E-D1
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RUNOFF,
inches

.D0E-D2
L00E-082
LO00E~-D2
L00E~-02
.00E-D1
LO0E-02
.D0E--02
10E-01
.30E-04
.00E-02
. DUE-02
.00E-02
LOOE~-D2
.00E-02
L20E-01
. LUE-01
.00E-D2
LO0E~-02
L30E-01
.00E~02
.B0E-02
LOUE~-D2
.00E-U2
.Q0E-02
LL0E-08
.QUE-02
LHUE-01
.10E-01

YOE-04
00E-02
70E-014

.00E-02
L00E-D2
.00E-02
.30E-04
.00E-02
.40E-01
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Q/R

.D0E-04
.14E-014
.7BE-04

LUPE-0L
.QUE+OO
.00E-D4
.86E~014
L2AE-DY
.QUE+00
.QDE+0D
L33E-01
LALE-014
.676-01
.3BE+00
.B3E+00
.67E-D1
L 34E~-01
L69E-014
.74E-01
.00E+00
.00E-01
L0BE-04
.35E-01
L7SE-04
L00E~-01
.B0E~-04
LAG6E-04
LGSE-04
.7%E-014
L29E+00
.06E+00
L2%E-01
.67E-01
L92E-0L
LABE-01
.74E-014

CONNSONNNNNNNNESNNNY NONNNNONNCNNNNNNC

gH

LOLE+0D
L6O0E+00
L0%E+00
.2CE+00
LUOE+00
.20E+00
LA0E+00
.70E+00
LYOE+DD
LA0E+00
.40E+00
LO0E+Q0
. 10E+DD
.00E+00

6OE+00

L70E+00
.HO0E+DO
.A0E+00

.00E+00
L30E+00
.9%E+400
.A0E+DD
.10E+00
.4A0E+00
.SUE+00
L2DE+00
.SUE+00
. JOE+D0
.6U0E+00
.70E+00
.BUE+00
.90E+00
.30E+00
LLOE+0D
.40E+00
LHOE+00

EVENT
103
104
105
106
107
108
109
110
114
112
143
114
145
116
117
118
119
120
124
122
123
124
13s
126
127
i28
129
130
131
132
133
134
145
136
137
i38
139

ANV LUERC WP IO CIORRRNENNOSOC NG >

ng/1

.S6E+04
.S0E+04
.B7E+04
.27E+04
ABE+03
.37E+03
LG7E+03
L6UE+02
LOSE+D2
LT6E+D2
Lb6EYD4
.74E+404
.47E+04
LbIE+04
.32€+03
.SBE+03
LO9E+03

78E+04

.1SE+04
.64E+04
.79E+04
.62E+03
.8BE+03
.S6E+03
LO3E+03
.S1E+02
.78E+02
L9SE+02
.8BE+02
LH61E+03
L97E+03
.A2E+03
LHOE+D2
.36E+02
.ABE+02
.98E+02
L27E+02

-
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1b

.DGE+D2
.SO0E+03
.49E+03
.64E+02
.ABE+12
.98E+02
LA4E+DYL
LL7E+02
.B6E+02
.BAE+01
L02E+082
.37E+02
L42E+03
.BOE+02
.67E+02
ASE+Q2
LHO0E+02
L9SE+G2
.67E+03
A7E+03
.79E+03
L62E+02
LAZEHDL
.66E+04
LU7E+02
.4SE+01
.ABE+02
.08E+02
AE+OL

25E+02

L74E4+02
.37E+01
.Q2E+014
.B7E+014
.S7E+04
.98E+04
.67E+02
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1b/mi

.PLE+0T
LA3EAD3
LA9E+03
L43E+03
.31E+03
.43E+03
.BOE+D2
.4ZE+02
L76E402
L20E+02
LH6SE+DY
LA4E+03
.24E+03
APE+03
.14E+03
LA9EHI3
.7BE+02
.A9E+Q3
.22E+03
. AZE+Q3
L7SE+D3
.88E+02
OSE+02
.27E+02
.67E+03
.46E+0L
.SPE+02
. 16E+03
LA9E4D2
.72E+02
.94E+03
.03E+02
L22E+02
L AGE+Q2
.L0E+02
.BBE+02
.3LE+02

1b
i

NRNOF >R I e N Or e WD g

/ni/in

LQLE+DS
. BFE+0S
LBAE+04
.32E+04
3LE+D4
L25E+04
.BOE+D4
L02E+03
L37E+D3
.67E+03
.32E+0S
LALEHOS
LALEH0S
.09E+0S
.72E+03
.08E+04
LI9E+D4
.46E+04
.BAE+D4
. 14E+0S
.SUE+04
.L0E+04
LO05E+D4
.S4E+03
LA7E+04
L73E+03
A6EHDT
.75t+403
.63E+03
.7SE403
.0BE+04
.01E+04
LA3E+03
.83E+03
.14E+02
.09E+G3
LO6IE+0T



VT8 88

EVENT ng/1 1b 1b/ni Lb/miZin  EVENT ng/1 1b 1b/mi 1b/miZin
t - - - - 1 - - - -
2 - - - - 2 6.A0E+01  5.33E+01 2.01E+02  2.6BE+D2

3 - - - - 3 ~ - - -

4 - - -~ - A - - - -

s - - - 5 - - - -

& - - - 6 - - - -
7 - - - - 7 - - - -
8 - - - - 8 - - - -

9 - - - - 9 - - - -

10 &.S0E+01 1.08E+01 4. 09E+04  2.72E+02 50 L.ASE+02  1.92E+04 7.25E+04 4.82E+02

11 - - - - 11 A, 70E+04 1.67E+01 6.30E+014  1.97E+02

12 - - - - 12 2.24E4+02  2.48E+01 9.35E+01  9.3SE+02

13 - - - 13 2.45E402 2. 1BE+01 8.21E+04  1.03E+03

14 - - - - 14 4.40E401  6.BAE+D0 2.SBE+04 1.B4E+02

15 - - - - 15 1.36E+02 1 .S3E+08  S5.7BE+@%  S.78E+02

16 - - - 16 £ 28E+02  4.26E+00 1.61E+01  5.36E+02

17 - - - - 17 1.56E+02  3.46E+00 1.31E+04  6.54E+02

18 - - - - 1B 2.19E402 1. 0SE+02  3.95E+02  9.4BE+02

19 - - - - 19 L. AZE402  9.46E+01 3.57E402  5.9SE+02

20 - - - - 20 1.87E402 3. 04E+00 £.4SE+01  5.74E402

24 - - - 24 1.08E+02  S.16E+04 1.95E+02  4.53E+02

22 - - - - a2 1.0SE402 4. 92E+01 1.B0E+02  4.32E+02

23 - - - - 23 4.07e402  2.74E+04 1.026402  1.71E+03

24 - - - - 24 1.46E+402  2.S8E+01 9.72E+01  4.BAE+02

25 - - - - 25 - - - -

25 1.87E+02 1. 16E+02  A.IJEHD2  7.BAE+02 26 4.02E+02  2.SUE+02  9.44E+02 1 .6BE+D3
— 27 2.68E+02 3.87E+01 1.46E+02  1.42L+03 27 4.9E+02  7.07E+04 2.67E402  2.0SE+03
) 28 1.35E+402 4. 0SE+U1 1.53E402  S.66E+D2 28 2.27E402  6.B1E+04 2 S7E+02  9.SLE+D2

29 - - - - 29 6.77E402  6.77E+01 2.SSE+02  2.84E+03

30 - - - - 30 - - - -

3 9. 20E+01 1.S3E+01  5.78E+401  3.86E+02 34 1.53E402  2.5SE+01 9.62E+08  6.41E+02

32 - - - - 32 - - ~ -

33 3.76E402  6.26E+01  2.36E+02  1.SEE+03 3 9.56E402  1.SPE+02  6.01E+02  4.01E+03

34 2.856+02  1.5BE+02  S.97E+02  {.19E+D3 34 £.21E+03  6.72E+02  2.S4E+403  S.07E+03

s 3.6BE+02  3.49E402  1.20E403  1.SAE+03 3s 1.86E+03 1 .61E+03  6.0BE+03  7.79E+03

36 1.09E+02  1.09E+Dt  A.41EeU1  A.STE+DR 36 L.74EH02 1.73E+01 6.S2E+01 7. 25E+02

37 6. 20E+04 7.S0E+04  2.83E402  2.60E+02 37 1.72E+02  2.0BE+G62  7.86E+02  7.26E+02

38 - - - - a8 ~ - - -

39 - - - - 39 1.42E402  1.SBE+04 5. 9SE+04  S.9SE+02

10 - - ~ - 40 7.30E+D8  3.24E+00 1.20E+04 3.06E+02

a1 1.56E402  S.79E+01  2.19E+02  6.62F+02 At 1.91E+02  7.00E+04 2.64E+02  B.00E+02

a2 7.00E+01  7.SAE+01  2.8SE+02  2.9JE402 a2 L. P4E+02 2. UGE+D2  7.76E+02  B.00E+D2

43 - - - - 43 9.10E+01 1.8E+01 6.86E+01  3.B4E+02

44 - - - - 1 S.P0E+DL £ 9DE+01 7 .17E+D4 2.47E+02

as 3.S0E+01 £.04E+04  3.B1E+0L 1. 474402 as 6. 00E+01 {.73E+01 6.54E401 2. 51E+02

46 - - - - 16 9.38E+02  2.0BE+01 7 BLE+01  3.9BE+03

a7 - - - ’ - 47 2.706+02  &.17E+00 2.33E+01  4.16E+03

18 - - - - a8 3.V8E+02 3. 98E+04 1. SOE+02  1.87E+03

49 - - - - 49 2.30E402  2.SSE+01 9.64E+01  9.64E+02

50 - - - - 50 3.49E+02  4.DLE+02  3.B3E+02  4.32E+03

s1 1. 31E+02 1.27E402 A, 78E402  S.49E402 . sS4 1.41E+402 1 .34E+02  S.14E402  S.91E+OR

52 - - - - 52 2.44E+D2  6.31E40D 2.38E+04 1.19E+03

53 - - - - 53 4.10E402  2.73E+01 4. 03E+02 4 .726+03

S4 7.30E+01 2. S9E+01  9.79E+0{ 3. 06E+02 S4 L. 97E402 7. 00E+01 2 64E+02  B.26E+02
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LA4SE+DY
LO0SE+DY
L77E+DY
LOLE+OL
LHVE+IQ
.14E+00
LSLE+00
.26E+00
LABE+DO
LASE+04
LORE+00
L6BE+02
. R4E+01
.21E+04
.4LE+HD2
L3BE+UL
L74E+00
LbLE+02
L2PE402
.S7E+01
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.SSE+02
L78E+02
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2.%6E+02
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7.12E+02
3.27E¢02
3.35E+02
S.ASE+02
3.94E402
4.27E402
B8.97E+02
A.430E+02
5.70E402
S.24E+02
3. 02E+02
3. 02E+02
1. 93E+02
% .8SE+02
4 366402
7.2%E+02
&.74E+02
2.51E+02
3.3SE+02
1.97E+02
3.
2
1
1
4
2
3
2
i
9
4
1
6
S
3
S
8
2
1
1
s
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8
1
[
1
3
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L4E+02
AJE+02
DZE+DR
.B2E+02
.BLE+02
.B1E+02
.47E+02
.40E+03
L43E+02
.06E+(2
LOBE+02
.08E+02
L62E+02
.ABE+02
.B7E+02
LA7EHG2
BYE+02
.SSE+03
.28E+03
JASE402
.BHE+D3
L21E+402
ARLER03
CALE+OR
.20E+03
L97E+03
LO7EHD2



VTS 88

EVENT ng/1 1b 1b/ni lb/ni/in  EVENT mg/1 1b 1b/ni 1b/ni/in
109 - - - - 10Y S.63L+02 6.35E+00 2. 36E+014 2.36E+03
110 2.4%E+02 2.68E+014 9.91Ev0d Q.04402 110 2.67E4+02 J.27E+04 1.24E402 1 . 13E+03
114 1.88E+02 4.80E+01 1.8iE+02 7 .861402 111 2.98E+02 7.61E+04 2.87e+02 1.25E+03
112 - - - - 112 4. 44E+D2 2.946E+01 1 . 42E+02 1 .B4LE+U3
113 - - - - 113 2.646L.+02 S.9iE+00 2.23E+01 1. 14E+03
114 - - - - 114 S.4BE+D2 6. 0FE+0D 2. J0E+DY 2.30E+03
119 - - - - 119 3.32e+02 1.14E+01% 4.17E+04 4. 3I7E+03
116 - - - - 116 2. 36E+02 9. 24E+00 1.V8E+01 ?.82E+02
117 - - - - 117 8. 0GE+Q2 1 .95E+02 7.38BE+02 J.35L+03
118 - - - - 1i8 1.27E+02 1 .SBE+01 S.94%E+DY S.ALE+02
119 - - - - 119 2. 60E4+08 S.77E~014 2.186€+400 1.09E+02
- 120 - - - - 120 S.BUE+0L 1.44E+00 A.19E+D0 2.10E+02
=~ 1214 - - - - 124 S.97e+02 8.62C+04 3.25E+02 2.50E+03
122 - - ~ - 122 2. 7HE+02 1.29E+04 4. 30E+04 1.22E4+03
123 - - - - 103 4. 30E+02 4.30E+01 1.62E+02 1. 680E+03
124 - - - - 124 2.10E+02 2.10E+04 7.YCE+04 B.80E£+02
12S - - - - 125 1.91E+02 2.12E+00 8.00E+00 8.00E402
126 - - - - 126 5. 6BE+02 J.4nEv0L 1. 176402 2.38E+03
127 - - - - 127 1.44E+02 3 .36E+014 1.27E+02 6.03E+02
128 - - - - 128 1.94E+02 3.42E+00 1 29E+0Y 6. ASE+02
129 - - - : - 129 1.286+02 6 .82E+04 2.97E+02 5.36E+02
130 - - - - 130 8. UVDE+0Y 2.7uE+01 1.04E+02 3.3%E+02
131 - - - - 131 1. 13E+02 2.34E+404 8.84E+01 4.6%E+02
132 - - - - 132 2.491E+02 1. 87E401 7. 0/7E+D1 1.04E+03
133 - - - - 133 7 .24E402 2. 17E+02 8. 19€+02 3.0312403
134 - - - - 134 1.42E+402 3. 4%E+00 1. 19E+04 S.95E+02
13S - - - - 13% {1.%6kL+02 8.77E+00 3.34E+01 6.62E+02
136 - - - - 136 1.64E+02 1.46E+04 S.S0E+01 6.87E+02
137 - - - - . 137 8.70E+01 2.22E+04 8.37E+014 J.6SE+0Z
1318 - - - - 138 2.04AE402 2. 04E+D1 7.69E+01 N 8 .5SSE+02
139 7.00E+01 1. 876401 7.04E+048 2.93t+02 129 5. BUE+02 1.5sE+02 9.83L+02 2.43+03
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EVENT ng/1 1b 1b/ni 1b/mi/Zin  EVENT ng/1 1b 1b/ni 1b/ni/in
109 - - - - 09 - - - -
110 L.03E+02  1.26E+40%  A4.7SE+04 4.326402 110 - - - -
1114 9.70E+01 2.4BE+01  9.3SEF0L  4.06E+02 111 - - - -
112 - - - - 112 - - - -
113 - - ) - - 113 - - - -
114 - - - - 114 - - - -
115 - - - - 115 - - - -
116 - - - - 116 - - - -
117 - - - - 147 - - - -
118 - - - - 510 - - - -
149 - - - - 119 ~ - - -
120 - - - - 120 - - - -
121 - - - 121 - - - -
122 - - - - 122 - - - -
123 - - - - 123 - - - -
124 - - - - 124 - - - -
125 - - -~ - 125 - - - -
‘126 - - - - 126 - - - -
127 - - - 127 - - - -
128 - - - 128 - - - -
129 - - - - 129 - - - -
130 - - - - 530 - - - -
131 - - - - 131 - - - -
132 - - - - 132 - - - -
133 - - - - 133 - - - -
134 - - - - 134 - - - -
135 - - - - 134 - - - -
1356 - - - - 136 - - - -
137 - - - - 137 - - - -

138 - - - - 118 - -
139 1.09E+02 2.94E+04 1.40E+02 4.57E402 129 6.30E+04 1.68E+04 6 .34E+04 v 2.64E+02



con Ph

EVENT ng/l 1b 1b/mi Ib/ni/Zin  EVENT ng/1 1b 1b/ni 1b/ni/in
1 - - - - 1 - - - -
2 - - - - 2 1.00E-DY 8.34E-02 3.14E-01 4.196~-014
3 - - - - 3 - - - -
4 - - - - 4 - - - -
S - - - - S - - - -
[ - - - - [ - - - -
7 - - - - 7 - - - -
8 - - - - 8 - - - -
9 - - - - 9? - - - -
10 Y.60E+01 1 .60E+01 . 6.03E+01 4, 02E+02 10 6.00E-D4 9.97E-02 3.77e-04 2.53E+00
1 - - - - 11 - - - -
12 - - - - 12 - - - -
13 - - - - 13 - - - -
14 - - - - 14 - - - -
1S - - - - 15 - - - -
16 - - - - 16 - - - -
17 - - - - 17 - - - -
18 - - - - 18 - - - -
19 - - - - 19 - - - -
20 - - - - 20 - - - -
21 - - - - 21 - - - -
22 - - - - 22 - ~ - -
23 - - - - 2 - - -
24 - - - - 24 - - - -
25 - - - - 2s - - - -
= 26 2.60E+02 1.62E+02 6. 10E+02 1.09E+03 26 2.70E+00 1. 6BE+00 6.3AE+00 1.43E401
et 27 3.60E402 S.20E+04 1.96E+02 1. S1E+403 27 2.70E400 3.90E-04 1.47E+00°  1.13E+01
28 . 1.5SE+02 4. 65E+01 1.75EH02 6.S0E+D2 28 1. 3UE+00 3.90E-04 1.47E+00 S.4%E+00
29 - - - - 2 3.70E+00 3.70E-04 1.40E+00 1.5SE+04
38 - - - - 30 - - - -
32 1.26E+02 2.40E+04 7.92E+04 5.28E+02 31 9.00E-04 1 .S0E-04 S.66E-01 3.77E+00
32 - ~ - - 32 - - - -
33 6.60E+02 $.40E402 4.41S5E+02 2.77e403 33 S.70E400 ?.49E-01 3.58E+00 2.39E+014
34 S.B0E+OR 2.78E+02 1. 0%E+03 2.10€+03 34 S.18E+00 2.83E+00 1.07E+014 2. 14E+04
35 S.90E+02 S.11E+02 1.93E+03 2.471 403 34 &.20E+00 5. 376400 2.03E+401 2.60E+014
36 §.3BE+02 1 .30E+01 4.90E+01 S.4%E402 36 8.50E-04 B.950E-02 3.21E-04 3.S6E+00
37 7.950E+01 9.08E+01 3. 43E+02 3.14k+02 37 7.80E-04 8.47E-01 - J3.20E+00 2.93E+00
a8 - - - - 18 - - - -
39 - - - - 39 - - - -
40 - - - - 40 ~ - - -
41 1.20E+02 4. 40E+04 t.66E+02 S.03:-+02 A4 8.00E-014 2.93E-014 1.14E400 3.35E+00
42 ?.90E+01 1. 02E+02 J.86E4+02 3.98e+02 42 7.00E-01  7.%4E-01 2.84%E+00 2.93E+00
43 - - - - 43 - - - -
44 - - : - - 43 - - - -
AS - . - - - 45 - - - -
46 - - - - a6 - - - -
47 - - - , - A7 - - - -
48 - - - - 48 - - - -
49 - - - - A9 - - - -
50 - - - - S0 - - - =
L3 1.00E+02 ?.66E+01 3.65E+02 4. 496402 51 6.00E-04 5.80E-01 2.19E+00 2.51E+00
92 - - - - 52 - - - -
s3 S4 -

S4 ?.10E+04 3. 23E+01 1.22E+02 J.B1E+02 94 8.S0E-04 3.02E-014 1. 14E+00 3.56E+00




61

EVENT

56
S7
S8

60
[ 3}
62
63
b4
-3
66
67
68
69
70
71
72
73
74
7s
76
77
78
79
a0
81
82
a3
84
8s
86
: ¥4
68
89
90
91
92
93
?4
9S
9?6
97
78
99
100
1014
102
103
104
108
106
107
i08

= IT e O D

POTN 0N

o

3
o
~
-

-
12
Mmoot
-
o
w

.B0E+04

.60E+01
.gsc+02
.AOE+0Y
L26E+02
L60E+01L
.SO0E+04
LQ7E+02
LIDE+DY

.2SE+02

L60E+OL

.90E+0L
.00E+0¢

.06E+D2
.90E+04
LA0E+DY
.L7EHD2

L40E+04
CAUE+OR

cap

R ™ LG D

NWRn e W

[ R

1b

N
o

[ N ]
+
o
-

.87E+014

.4T7E+04
LOLECDD
L6SE+01
.SUE+01
.S3E+01
. B3E+01
L14E+01
.B2E+01

.67E+04

. 14E+04

.BLE+01
C3SE+01

LA0E+OS
.27E+01
L73E+00
L97E+01

LA7EF0S
LO0LE+D14

[ 00 Y T T I B |

-

WD DU -

UT -

-0 (2N -

.0BE+u2

LOLE+OZ
.76E+0L
.33iZ402
LJEE+N2
L77€404
LPLE+ U
L07E+04
.33E+02

.29E+01

.SEE+U2

.46E+D2
LD3E+0Y

LF2E+U2
LSBE+04
LA1E+ DL
LO0LE Q2

L30E+ 04
.B9E+U2

1

e oW WL

r

ool

OB o e

1b/ni/in  EVENT
- &5

LGOEH 02
LA0EHRD2
L PAE+02
LAsE+02
L60E+02
L30E4D2
.48L+02
LLAE+I2

.24E+02

L9SEHIZ2

. 31E+02
.S1E+U2

.2BE+03
73402
LB2E402
L00E+02

.94E+02
LS61LH02

S6
S
S8
o9
60
(3%
b2
63
64
&%
66
&7
68
69
70
7%
72
73
74
7%
76
77
78
79
30
81
32
83
84
8%
36
87
us
87
?0
91
92
73
Y4
25
26
97
98
99
100
104
102
103
104
10%
106
107
108

IS Y

AR N RGN R R

~UIN - DU

-

ng/l

.30E+00

.00E-01%
L00E-D4
CGOUE-04

L20E400
LOVE-0%
.00E-04
LQUE-0L
L00E-01
.OUE-04
.00E-01
.OUE-D{

.00E-01

.00E~DY

.00E-04
.ODUE-D4

LG0E+D0
.B0E-04
CDIE-D4
.00E+00

.00E-01L

6. 00E-04

.30E+00
.30E+00

Pb

e W

SN TN W

<]

& -

S R
»e

.A0E-D1
.2211-02
.ABE-D1

.73E-04
L22E-02
L33E-01
LL7E-01
.88E-02
.DOE-01
L00E-02
L79E~-04

.00E-02

.80E-01

. 02E-04
L00E-04

»OOrY W

1b/ni

nms

GIRT NN DT

-

-A2E+00

LsE-04
.3BE-02
LWB72E-01

.ALE+00
L3BE--02
.80E-04
L29FE-01
L3SE-04
.S4E-04
.26E-01
.7BE+00

.02E-01

.79E-04%

.22E-04
LSBE-04

L43E-01
.75E-04
.J8E-02
.BOE+00

.74E-02
.B6EXO0

.B6E-D4
.64E+00

1b/mi/in

LASE+0D

1.68E400

-

NN RN

PN =

o

.6BE+00
-AZE+0Q

.03E+00
A0E+O0
LS1E+00
.S3E+00
L 10E+00
.SLE+00
L.26E+Q0
.93E+00

.S1E+00

.38E-04

.10E+00
.6BE+00

2PE+0D
L9IE+00
.10E+B0
L19E+00

.19E-01
.S1E+00

.L4E+00
.64E+04



114

cop Pb

EVENT ng/1 1b 1b/ni 1b/ni/in  EVENT Mg/l 1b 1b/ni 1b/ni/in
109 - - - - 109 - - - -
110 - - - - 140 1. HUE+00 2.20E-01 8.30E-04 7.54E400
113 - - - - 114 1.50£+00 3.83E-04 1.45E+00 &.29E+00
112 - - - - 112 - - - -
143 - - ~ - 143 - - - -
114 - - - - 114 - - - -
115 - - - - 145 - - - -
116 - - - - 116 - - - -
117 - - - - 117 4.70E+00 1.4SE+00 . 4.33E+400 1.97€+04
118 - - - - 118 - - - -
119 - - - 119 - - - -
120 - - - - 120 4.00E-04 8. 48E-03 3. 45E-02 1.68E+00
121 - - - - 121 - - - -
122 - - - - 122 - - - -
123 - - - 123 - - - -
124 - - - - 124 - - - -
125 - - - - i°s - - - -
126 - - - - 126 - - - -
127 - : - - - 127 - - - -
128 - - - - 128 - - - -
129 - - - - 189 - - - -
130 - - - - 130 - - - -
131 - - - - 134 - - - -
132 - - - - 132 - - - -
133 - - - - 133 - - - -

. 134 - - - - 134 - - - -
13S - - - - 13% - - -
136 - - - - 136 - - - -
137 - - - - 137 - - ~ -
138 - - - - 138 - - - -

139 1.868E+02 S.04E+04 1.89€+02 7.80L+02 129 2.20E+00 S . B6E-04 2.21E+00 9.22E+00



1¢

EVENT

-
©VTNOVIL WIOw

1

3.

KNaMmhN o Ll - ]

IO R2

ng/1

.40E-01

70E-04

.80E-01
.40E+00
L60E-04
LA0E+00

.90E-04

.9O0E+00
.10E+00
.30E+00
L40E-04
.B0E-01

.60E~04
.F0E-04

.20E-04

.30E-01%

Zn

9.16E-02

6.

PO B T

o -

1b

16E-02

.47E-04
.S9E-014
.3BE-04
.10E-0G1%

.S0E-02

.B3E-01
A7E+00
L9FE+00
LALE-D2
.60E-01

.32E-01
L12E-04

.09E-014

.8BE~-04

3.

N 2R

[ I

3SE-014

.07E+00
.99E-04
L20E-01
4GE-01

LAGUE-04

.BRE+Q0
. 40E+00
LS2E400
L66E-0Y
.74E+00

.98E-01
4BE+00

.A7E+00

ALE-04

4

R N- .2 - T Y~

-

lb/ni/in

.61E-01

L6PE+00
Lo1E+00
L93E+00
L61E+00

LOBEH0D

.22E+04
.BOE+00
.64L+00
LBAE 00
.S%E+00

.S1E+00
L22EHD0

.34E+00

L22E+B0

EVENT

VOV W

10

12
13
i4
19
16
17
18
19
20
21
a2
~

24
25
26

27

28

29
30
31
32
33
34
3%
J&
37
38
39
A0
At

Y

a3
44
45
a6
A7
48
49
50
si
52
53

S4

2.

3.

VINS I U R =

wo

ng/1

VUE+00

YOE+00

.S0E+01
.60E+04
LBOE+00
LO00E+04

.BOE+00

.FO0E+04
.30E+01
L60E+04
LA0E40D
.SO0E+00

L10E+00
L70E+00

.40E+00

L7UE+00

Fe

1b

1.67E+00

6.

NG O NN O

o

SUE-u1d

.33E+00
L3LE+00
.04E+DD
.0D0E+00

L66E~-01

.SO0E+00
.83E+014
L98E+01
LA0E-04
LO6E+00

.2AE+00
L14E+00

.2SE+00

L3BE+00

Ib/ni

6. 29E+00

2.

RN Gl NNITDW

nao

45E+400

.S2E+01
.72E+00
69E+00
.S4E+00

L6SE+00

.45E+0%
.94E+04
.SOE+02
L77E+00
.S1E+0L

.A4AE+00
L3CE+01

L60E+0L

.9BE+00

1b/ni/in

8.38£+00

1.63E+04

NG = N O

wn

ro

29E+04
L71E+404
.85E+04¢
.3BE+04

LA3E+01

L63E+02
L3BE+02
.93E+02
ADE+OL
LJOE+HDY

.S6E+014
L3PE+04

.84E+01

.BiE+04



Zn Fe

EVENT ng/1 1b 1b/ni 1b/mi/in  EVENT ng/1 1b 1b/ni 1b/ni/in
ss - - - - 55 - - - -
Sh - - - - 56 - - - -
§7 - - - - 57 . - - - -
58 - - - - 58 - - - -
59 - - - - 59 - - - -
60 7.10E-01 2.0S5E-01 7.74E-04 2.96E+00 60 1.49E+04 3.44E+00 1.30E+04 A.99E+01
61 - - - - 61 - - - -
62 2.60E-01 1.56E-04 . S.BBE-01 1.09E+00 62 3.30E+00 1.98E+00 7.47E+00 1.30E+04
63 4.30E-04 2.39e-02 9.01E-02 - £ .B80F+00 63 2.70E+00 1.S0E-01 S.66E-91 1 13E+01
64 2.80E-01 1.48E-01 4. AGE-014 1. 47E+00 64 3. A0E+00 1. A3E+00 S.41E+00 1.42E+01
65 - - - - 65 - - - -
66 - - - - b6 - - - -
67 4.90E-01 1.52E-01 5. 7SE-01 2.05E+00 67 7.S0E+00 2.33e+00 8.80E+00 3. 14E+0%
68 4.20E-01 1.87E-02 7.04E-u2 1.76E+00 48 3.SOE+0D 1. 95E-01 S.87E-08 1.47E40%
69 4.80E-01 1.87€-014 7.04€-01 2.01E+00 &9 S.30E+00 2.06E+00 7.77E400 2.22E+01
78 3.50E-01 9.72E-02 3. 67E-0t 1.47E400 70 4 _BUE+0D 1. A3E+00 5. 04E+00 2.04E+D4
74 3.50E-04 6.22E-02 2.35E-04 1.476+00 71 3.C0E+00 5.33E-01 2.01E+00 1.26E404
72 2.50E-04 8.33E-02 3 14E-01 1.0SE+DO 72 2_6UE+00 8. 66E-01 3.27E+00 1.09E+01
73 2.70E-014 S.AUE-02 2.04E-01 4. 43400 73 2.27E+00 4.S4E~01 1.71E400 9.S1E+00
74 3.60E-04 S.04E-U1 1.90E+00 1.51E+00 74 5. A0E+00D 7.56E+00 . 2.835E+01 2.26E+01
75 - - - - 75 - - - -
74 - - ~ - 76 - - - -
77 3.40E-04 4.53€~02 1.71E-01 1.42E+00 77 S.60E+00 7.46E-01 2.82E+00 2. 35E+04
78 - - - - 78 - - - -
S 79 - - - - 79 - - - -
80 2.80E-01 2.52E-01 9.S0E-01 1.17E+00 80 2.20E+00 1. 98E+00 7.47E+00 9.22E+00
81 - - - - 81 - - - -
a2 - - - - a2 - - - -
83 - - - - - 83 - - - -
84 - - - - B4 - - - -
8s - - - - 8% - - - -
86 - - - - ué - - - -
a7 2.80E-04 1.37€-04 S.16E-04 1.17E400 a7 3.A0E+00 1.66E+00 6.27E400 1.42E+04
88 2.40E-04 5.33E-02 2. 01E-01 1.BLE+00 48 1.70E+00 3.78E~01 1.42E+00 7 .42E+00
a9 - - - - 89 - - - -
90 6.30E~04 1.05E-01 3.96E-01 2.64E+00 v0 8.6UE+0D 1.43E+00 S. 41E+00 3.60E+01
?4 4.30E-014 1.40E-01 4.44E-014 1.80E+00 91 4 . BUE+00 1.23E+00 4.63E+00 2.01E+01
92 3.90E-01 1.73E-02 6.S4E-D2 1.63E+00 92 2. A0E+00 1.07E-01 4.D2E-04 1.04E+04
93 S.40E-014 2.5BE-01 9.73E-04 2.26EL400 93 7.60E+00 3.63E+00 1.37E+0% 3.1BE+04
74 - - - - T 94 - - - -
95 3.60E-01 &.40E-02 2.41E-04 1.51E+00 95 3.40E+00 6.04E-01 2.28E+00 1.42E+04
96 2.40E-01 1.73E-01 6.S1E-04 8.B0E-04 76 4.00E+00 3. 329E+00 1.24€+01 1.6BE+01
97 - - - - 97 - - - -
98 - - - - 98 - - - -
99 - - - - 99 - - - -
100 - ‘- - - 100 - - - -
101 - - - - 101 - - - -
102 - - - . - 102 - - - -
103 - - - - 103 - - - -
104 - - - - 104 - - - -
105 - - - - 105 - - - -
106 1.40E+00 6.22E-02 2.356-04 S.87E+00 106 9.SUE+00 4. 22E-04 1.S9E+00 3.98E+01
107 2.S3E+00 2.81E-01 1.06E+00 1 1

L 06E+04 107 2.50L+04 2.78E+00 {.0SE+04

.0SE+02
108 - - - - 108 - i




14

EVENT
109
110
111
112
113
114
115
ti6
117
118
119
i20
121
122
123
124
125
126
127
ize

* 129

130
1314
132
133
134
135
136
137
138
139

"ng/1

.30E-01
.AO0E-014

NN

fo

.S0E+00

6.30E-04

[

7.706-04

Zn

1b
8.92E-02
1.896£-01

6. 11E-04

1.40E-02

[ I I B |

2.05k-014

lb/nmi

3.37E-04
7.13E-01

2.30E+00

S.28BE~-02

7.74E-04

1b/ni/in

J.06E+00
J.40t+00

1.05

E+04

2.64E+00

3.

EVENT
109
140
111
112
113
114
115
116
117
118
119
120
124
122
123
124
129
126
127
129
129
130
131
132
133
134
12%
136
137
1.58
139

ng/l

LA0E+DY
LL0E+04

-

J.00E+04

1. 30E+00

1. 30E+04

Fe
1b

.3AE+00
.B1E+00

TO =

7.33E+00

2.89€-02

3.46E+00

1b/ni

S.87E+00
1.06E+04

2.77€E+01

1.09E-04

t 1

1. 34E+0¢

lb/mi/in

4.61E+01
4. 61E+01

1.26E402

S.ASE+00

[ T T B

H

S.4ASE+01



cr Cu

EVENT ng/l ib lb/mi lb/mi/in  EVENT g/1 1b lb/nmi lb/mi/in
> ; . . . 2 - - . -
3 - - -~ - 3 - - - -
4 - - - - 4 - - - -
S - - - - S - - - -
[ - - - - & - - - -
7 - - - - 7 - - - -
8 - - - - 8 - - - -
9 - - - - 9 - - - -

10 S.00E-02 8.33E-03 3. 44E-02 2.40E-04 10 3.70E~01 6. 16E-02 2.34E-04 1. .SSE+00

i1 - - - - 11 - - - -

12 - - - - 12 - - - -

13 - - - . - _ i3 - - -

14 - - - - 14 - - - -

15 - - - - 15 - - -

16 - - - - 16 - - - -

17 - - - - 17 - - - -

18 - - ~ - 18 - - - -

19 - - - - 19 - - - -

20 - - - - 20 - - - -

24 - - - - 21 - - - -

22 - - - - 22 - - - -

23 - - 23 - - - -

24 - - - - 24 - - - -

25 - - - - 25 - - - -

26 ?.00E~-02 S.60E-02 2. 14E-U1 3.776-04 26 2.20E-01 1.37E-04 S . 16E-01 9?.22E-04
o 27 S.00E-02 7.22E-03 2.72E~02 2.10F-014 27 2.706-04 3.90E-02 1.47E-014 1 .13E+00
~ 28 3. uE-02 9.00E-03 3. 39E--02 1.26E--04 28 1. AUE-04 A .20E-02 1.58E-01 S.87E-014

29 2.00E-02 2.00E-03 7.594E-063 8.38E-02 29 9?.00E-02 ?.00E-03 3.396-02 3.77e-01

30 - - - - 30 - - - -

gg 3.00E-02 S.006E-03 {.892E~-02 1.26E-01 31 1.30¢6-04 2.17E-02 8.176-02 S.4SE-04

2 - - - - 32 - - - -

. 33 1 .80E-01 3.00E-02 1.13E-04 7.54t-014 35 S.20E-04 8.66E-02 Z.27€6-014 2.48E+400
34 1.30E-01 7.22E-02 2.72E-014 S.4%E-014 34 4. 30E-04 2.39E-01 ?.01E-01 1.80E+00
35 1.70E~04 1.47€E-04 S.S6E-04 7.12E-014 35 5.90E-04 S.11E-04 1.9ZE+00 2.47E+00
35 3.00E-02 3.00E-03 i1.18E-u2 t.26E-014 36 1. 4UE-U4 1. 40E-02 S.2BE-02 S.87E-04
37 2.00E-02 2.42E-02 9.14E-02 8.38t-02 37 2.30L-01 2.78E~014 1.0%E+00 ?:64E~01
38 - - - - 8 - - - -

39 - o - - 39 - - - -

40 - - - - 40 - - .- -

a4 ND ND ND . Nb 41 1.40€E~01 S.43E-02 {.94E-01 $.87E-04

42 ND ND ND ND 42 1.20E-04 1 .29E-04 4 . 8BE~-0% S.03E-01

43 - - - - A3 - - - -

44 - - - - 44 - - - -

A4S - - - - 45 - - - -

45 - - - - 4% - - - -

A7 - - - - 47 - - - -

48 - - - - 48 - - - -

A9 - - - - 49 - - - -

S0 - - - - 50 - - - -

S1 - ND ND ND Np o1 1.4U0E-08 i.35E-01 S.40E-04 S.87E-01

S2 - - - - g2 - - - -

53 - - - - 53 - - - -

5S4 ND ND ND ND S4 1.60E-08 S.69E~-02 2.19E-01 6.71E-01




194

EVENT

100

o2
103
104
105
106
107
108

N

-

o

[0 o 0 7]

o -

o

ng/1

.00E-02
L00E-02
L00E-D2

ND

2.00E-02

ND
ND

ND
ND

.0DE-V2
.00E-02
.D0E-D2
.00E-02

.00E-02
L60E-D2

Ce

n W

TS = s U1

Ol -

.66E-03

ND
ND
ND

ND
ND
ND

.85E-03
SSE-03
L33E-03

ND

.BOE-02

ND
ND

ND
ND

.00E-03
.S3E-02
.78E-03
.87E-02

.78E-03
.239E-82

.67E-03
.22E-03

Loall R I

- o

JA0E-02
.34E-02
LR6E-02

ND

.06E-04

ND
ND

.89E-02
L78E-02
L71E-03
L08E-01

L74E-03
L24E-01

L0tE-02
.3BE-03

e e

® »>Tm@

1b/ni/in

.26E-01

ND
ND
NO

Nb
ND
Nb

L3BE-02
.38BE-02
A9E-02

.36E-02

ND
ND

L26E-01
.91E-04
.6BE-01
.Sik-04

19802
LO6BE-01

.S4E-014
L3BE-02

EVENT

S5
S6
S7
4
59
60
61
62
63
64
65
66
67
&8
&9
70
71
72
73
74
75
76
77
78
79
30
a1
82
83
84
85
ub
87
88
89
20
91
92
93
v4
95
76
97
78
%
100
104
102
103
104
105
106
107
i08

[-

0 s D N] e

ng/1

LSUE-D14

AUE-OY
LPUE-04
LONE-B2

.S0E-04
L80E-014 -
.OUE-02
.0UE~-02
.SO0E~-014
LSUE-04
.00E-02
LMBE-04

.40E-04

.J0E-~014

7.00E-02

T ke o -

[N

. BUE-04

L70E-08
.A0E~04%
.3VE-04
LAOE-04

.70E-01
CO0E-02

LE0E-0
.00E-04

(2R

eI NGS

U 0w

- W

LS3E-02

.bUE-02
.05E-02
.38BE--02

.b6E~02
.ODUE-03
.72E-02
L22E-02
.67E-02
.00E-02
.80E-02
.B2E-014

.87E-02

A7E-04

.42E-02
.22E-02

.B3E-02
.SBE-02
.77E-03
L00E-01

.02E-02
ALE-D2

1y

t

.87E-02
.33E-02

1b/ni

-

e

o e

LRI O

-

.63E-01

LAPE-04
.98E-02
L27E--04

.76E~04
L02E-02
.03E-014
CABE--62
L01E~-014
.BPE-014
.79E-02
.B6E-D1

.04E-02

.41E-014

.29E-04
.3BE-02

.07E-01
L3SE-01
.18E-D2
.78E-04

.14E-01
LSRE-04

[ S D T T

.04E-02
L26E-04

1b/ni/in

W D>

VIW OO W N

-

NN DUV SN

.29E-04

.b1E--014
.96E-01
LISE-04

.29E-04
.S4E-01
.93E~-04
L35E--014
.29E-01
.29E-04
.77E-04
LASE~-04

.87E-014

LASE-01

L76E+00
.26E+00



cr Cu

EVENT ng/1 1b Ib/nmi Ibh/ni/Zin  EVENT ng/l ib lb/ni Ib/mi/in
109 - - - - 109 - - - =
110 S.00E-02 6. 11E-03 2.30E-02 2.10E-04 110 Q.20E-04 2.69E-02 1.04E~DY ?.22E--01
111 5.00E~-02 1.2HE-02 4 .82E-02 2.10E~-01 111 1.80E-014 4. 60E~-02 1.73E~-014 7.94E-01
112 - - - - 112 - - - -
113 - - - - 113 - - - -
114 - - - - 114 - - - -
115 - - - - 115 - - - -
116 - - - - 116 - - - -
117 - - - - 117 - - - -
118 - - - - 118 - - - -
119 - - - - 119 - - - -
120 ND ND ND ND 120 1.00E-04 2.22E-03 0.38E-03 4.49E-01

] - .

o 121 - - - - 124 - - - -
122 - - - - 122 - - - -
123 - - - - 123 - - o= -
124 - - - - 124 - - - -
125 - - - - 125 - - - -
126 - - - - 126 - - - -
127 - - - - 127 - - - -
128 - - - - 128 - - - -
129 - - - - 129 - - - -
130 - - - - 130 - - - -
131 - - - 134 - - - -
132 - - - - 132 - - - -
133 - - - - 133 - - - -
134 - - - - 134 - - - -
139 - - - - 13% - - - -
136 - - - - 136 - - - -
137 - - - - 137 - - - -

138 - - - - 138 -
139 7.00E-02 1.87E-02 7.04E-02 2.93E-04 139 2.80E-01 7 .A6E-02 2.82e-04 1.17E+400




LT

[ I T S B |

11

ND
LO0E-02
.00E-02
.00E-02

T Gi

Y]

-Q0E-02

.00E-02
.00E-02
.60E-02
ND
ND

Wi Y

.00E~-02
.00E~-02

N

ND

4.80E-02

Cd

1b 1b/ni

ND ND

ND ND
1.44E-03 5.45E-03
9.00E-03 3.37E-02
2.00E-03 7.54E-03
3.33E-03 1.26E-02
3.33E-03 1.26€-02
1.67E-02 6. 29E-u2
2.60E-02 ?.81E-02

ND ND

ND ND

7.33E-03 2.77€-02
2.1%E-02 8. 13E-02

7 - -

ND ND

1.42€-02 5.36E-02

1b/ni/in

ND
.19e-02
L2610
.38e-02

.38E-02

.38e-02
.2bE-0%
26E~01
WD
(1]

B 0D Ced

8.38t-02
8.38€-02

1.6BE-014

EVENT

NWENOCU D W=

4

»

S N

| I T T S B A |

ND

L00E-04
.GUE-~-0%
.00E-D1

.00E-01
. 00E-02

.D0E-04
.O0E-02

ND

Ni

4

e W VOR

A I T I |

1

ND

.26E-02

1b/nmi

1 1

11

L09E-04
.26E-01
.778-02

o To -

-

.26E-014

.S1E-02
A9E-04
L31E-01

R ]

1t

ND

1.61E-04

1b/ni/in

[ 200 JRNN T N I A N T N T N Y TN O SN AN T N I |

1

.38E~-01
L38E-01
L19E-01

.38E-01
.68E-01

.3BE-01
L68E-01

[l -1 ] ~ 0m

ND

S.03E-04



Cd Ni

EVENT ng/1 1b 1b/ni 1b/ai/in  EVENT ng/1 1b 1b/ni 1b/ni/in
55 - - - - ss - - - -
56 - - - - 56 - - - -
s7 - - - - 57 - - - -
58 - - - - 58 - - - -
59 - - - - 59 - - - -
60 1.00E-02 2.89E-03 1.09E~-02 A.49E-02 60 1.00E-02 2.89E-03 1.09E~02 4.19E-02
61 - - - - 61 - - - -
62 ND ND ND ND 62 ] ND ND ND
63 ND ND ND ND 63 ND ND ND ND
b4 ND ND ND MD &4 ND ND ND ND
65 - - - - 65 - - - -
66 - - - - b6 - - - -
67 2.60E-02 6.22E-03 2.35E-02 8.38L-02 67 ND ND ND ND
&8 2.00E-02 8.80E-04 3.3%E-03 8.38E-02 68 ND ‘ ND ND ND
69 ND ND ND Nb 69 1.50E-04 5.83E-02 2.20E-04 6.29E-04
70 - ND ND ND ND 70 1.00E-D8 2.78E-02 1.05E-01 4 19E-01
71 ND ND ND ND 71 S.00E-02 8.868E-03 3.356-02 2.10E-04
72 3.00E-02 9.99E-03 3.77E-02 1.26E-04 72 8. HUE-02 2.67E-02 1.04E-01 3.356-01
73 ND ND ND NU 75 1.70E-01 3.40€-02 1.286-01 7.12E-01
74 ND ND ND ND 74 ND WD NP ND
7% - - - - 74 - - - -
76 - - - - 76 - - - -
77 ND ND ND ND 77 NV ND ND ND
78 - - - - 78 - - - -
79 - - - - 79 - - - -
: 60 ND ND ND ND 80 1.20E~01 1.08E-04 4.07E-04 S.03E-014
> 81 - - - - ai - - - -~
82 - - - - 82 - - - -
83 - - -~ - 83 - - - -
84 - - - - 84 - - - -
8s - - - - 8% - - - -
86 - - - - 86 - - ~ -
87 ND ND ND Nb 87 ND ND ND ND
88 ND ND ND ND 88 2.00E-01 4.44E-02 1.68E-01 8.3BE-01
89 - - - - 89 - - - -
90 3.00E-02 S.00E-03 1.89-02 1.26E-01 90 2.00E--04 3.33e-02 1.26E-04 8.3BE-04
91 2.00E-02 S.41E-03 1.93E-02 8.36E-02 91 ND ND ND - ND
92 3.00E-02 1.33E-03 5.04E-03 1.206E-01 92 WD ND ND ND
93 4.00E-02 1.94E-02 7.21E-02 1.68e-01 93 2.20E-0% 1.0SE~01 3.96E~01 9.22E~04
94 - ~ - - 94 - - - -
95 ND ND ND ND 9% ND ND ND ND
26 ND ND ND ND 96 ND ND ND ND
97 - - - - 97 - - - -
98 - - - - 98 - - - -
99 - - - - 99 - - - -
100 - - - - 100 - -, - -
101 - - - - 104 - - - -
102 - - - - 102 - - - -
103 - - - - 103 - - - -
104 - - - - 104 - - - -
105 - - - ‘ - 105 - - - o -
106 &.00E-02 2.67E-03 L. 04E-02 2.SLE-04 | i0a 3.00E-D2 1.33E-03 5.03E-03 i.26€--01
107 ND ND ND ND 107 3.00E~02 3.33E-03 1.26E-02 1.26E~01
108 - - - - 108 - - - -




6¢

EVENT

109
110
LS BY
112
113
114
119
116
117
ii8
119
120
124
122
123
124
125
126
127
i2e
129
130
134
132
133
134
135
136
137
138
139

ng/l

3.00E-02
4.00E-02

J.00E-02

3.00E~-02

Cd

1b 1b/ni

3.66E-03 1.3BE-02
1.02E-02 3.86E-02

6.66E-04 2.54E-03

[}
| S T B B I |

8.00E-03 3.02E-02

lb/ai/in

1.26E-04
1.68E-04

1.26E-014

EVENT
109
110
114
ii2
113
114
115
116
117
118
119
120
124
ie2
123
124
125
i26
127
128
129
130
134
132
133
134
135S
136
137
138
139

ng/1

2.D0E~-014
1.00E-0%

1 .00E-04

Ni
1b

2.44E-02
2.55€-02

t b

Tt

2.67€-02

1b/mi

9.22E-02
9 .64E-02

8.38E-03

[ I A I )

1

1. 04E-04

1b/ni/in

8.38E-01
4.19E-014

4 .19E-01

!

4.19E-01



Ha P0OA-P

EVENT ng/1 1b 1b/nmi 1b/ai/in EVENT "g/1 1b 1b/ni 1b/ni/in
2 - ; a . 2 - ; . :
3 - - - - 3 - - - -
4 - - - - 4 - - -
S - - - - S - - - -
[ - - - - 3 - - - -
7 - - - - 7 - - - -
8 - - - - 8 - - - -
9 - - - - 9 - - - -

10 8.S0E-04 1.42E-04 S.34E-04 3 .S6E-03 10 1. 80E-04 3.00E-02 4 .43E-01 7.54E-014
TR : : A k : :
13 - - - - 13 - - - -
14 - - - 14 - - - -
1S - - - - 15 - - - -
16 - - - - 16 - - - -
17 - d - - 17 - - - -
18 - - - - 18 - - - -
19 - - - - 19 - - - -
20 - - - - 20 - - - -
21 - - - - 21 - - - -
22 - - - - a2 - - - -
23 - - - - 2 - - - -
24 - - - - 24 - - - -

W 25 - - - - 25 - - - -

o 26 ND ND ND ND 26 2.90E-04 1.80E-01 6.BLE~04 1.22E+00
27 ND ND ND ND 27 S.00E-014 7 .22E-02 2.72E-04 2. 10E+00
28 ND ND ND ND &8 2 .50E-0% 7.S0E-02 2.83E-0¢ 1.0SE+00
29 - - - - 29 - - - -

30 - - - - 30 - - - -

gg ND ND ND ND 32 2.40E-01 4.00E-02 = 1.SiE-0% 1.04E+00
2 - - - - 32 - - - -

33 ND ND ND ND 33 9.20E-014 1 .S3E-04 S.78E-04 3.86E+00

34 ND ND ND ND 34 7 . GUE-01 4.33E-01 1.63E+00 3.27E+00

3s ND ND ND N 3s 1. 42E+00 ?.70E-04 3.66E+00 4.69E+00

36 ND ND ND N 316 3.20E-014 3.90E-02 1.47E-0¢ 1.63E+00

37 2.S0E~04 3.03E~-04 1.14E£-03 1.05t-03 37 2.40E-04 2.91E-01 1.10E+00 1.04E+00

38 - - - - 38 - - - -

39 - - - - 39 - - - -

40 - - - ' - 40 - - - -

A4 ND ND ND ND L3 S.80E-04 2.13E-04 8.02E~-014 2.43E+00
42 ND ND ND ND 42 3. 00E-01 3.23E-04 1.22E+00 1.26E+00

A3 - - - ’ - . 43 - - - -

A4 - - - - 44 - - - -

45 - - - - AS - - - -

46 - - - - a6 - - - -

47 - - - - 47 - - - -

48 - - - - 48 - - - -

A9 - - - - 49 - - - -

S0 - - - - () - - - -

St ND ND : ND _ ND Si 2.90E-04 2.B80E-01 1.06E+00 1.22E+00
52 - - - - 52 - - - -

s3 - - - - s3 - - It -

S4 - - - - 54 2.90E-04 1.03E-014 3.89E-0% 1 .22E+00




1€

EVENT

56
S7
S8
s9
60
.3}
62
63
b4
6%
&b
67
68
b9
79
71
72
73
74
7%
76
77
78
79
80
81
a2
83
04
8s

87
88
a9
ve
1

93
74
95
96
97
98
99
100
101
102
103
104
105
106
107
108

3.00e~06

(B |

Hg

1b

LI I B B |

1

t 1t

1.47€E-06

[ S S T I I |

11 1

lb/ni

!

[ A |

$.53E-06

1

1b/mi/in

bt

1.26L-0S

EVENT

59
6
57
58
59
60
-39
62
63
64
65
b6
&7
68
69
70
71
72
73
74
75
76
77
78
79
80
81
g2
83
84
85
86
a7
ug
a9
20
71
92
93
74
%
?6
97
78
99
100
i04
02
103
i04
108
106
107
i08

re

VI = O & W

- o

W >W

.6OE-04

.70E-04
.S0E-04
.70E-04
.B0E-04
.A0E-01
L ADE-04
.S0E-01
L80E-01

.20E-04

.20E-D%

L20E-04
L24E+00

TN S DN

AN = D

.10E-01

.1SE-01
.94E~-02
A3E-01
L77E-02
.26E-02
.bbE-02
L00E~02
CLZ2E-01

.93E-02

.08E-01

.SL{E-04
.BBE-02

.22E-01
JALE-02
. 449E-03
L4A8E-04

L91E-02
.B6E-02

.42E-02
.34E-04

>

Giforr =R e

Vi b LW

Gire

.14E-01

.34E-014
L24E-02
L29E-01
.PSE-04
L6LE~-04
L76E~-DY
.bAE-01
D6E+DD

L41E-0%

.07E-014

L72E-04
L3SE-01

.SPE-014
.93E-04
.6BE~-02
.S9E-01

.ABE-014
.72E-04

[N O I |

.36E-02
07E-04

lb/mi/in

FOM LY = e e

<

oML -

n o

.09E+00

-

.SSE+00
.BOE+00
.22E+00
ATE+00
LOLE+00
.87E-014
.A7E+00
LABE+00

.22E-04%

.03E-014

.3J0E+00
.68BE+00

.06E+00
.38E-04
S19€E-014
.30E+00

.R2E-01
.03E-04

.34E+00
.07E+00



Hg PO4-P

EVENT ng/1 1) 1b/id 1b/ni/in  EVENT ng/1 1b 1b/mi 1b/ni/in
109 - - - - 109 - - - -
110 - - - - 110 3.30E-01  4.04E-02  1.S2E-01  4.3BE+00
141 - - - - 111 3.50E-04  B.94E-02  3.37E-04  1.47E+00
112 - - - - 112 - - - -
113 - - - - 113 - - - -
114 - - - - 114 - - - -
115 - - - - 115 - - - -
116 - - - - 116 - - - -
117 - - - - 117 - - - -
118 - - - - 118 - - - -
119 - - - - 119 - - - -
120 - - - - 120 1. 10E-04  2.44E~03  9.22E-03  4.61E-04
121 - - - - 121 - - - -
122 - - - - 122 - - - -

et 123 - - - - 123 - - - -
124 - - - - 124 - - - -
125 - - - - 125 - - - -
126 - - - - 126 - - - -
127 - - - - 27 - - - -
128 - - - - 128 - - - -
129 - - - - 129 - - - -
130 - - - - 130 - - - -
131 - - - - 131 - - - -
132 - - - - 132 - - - -
133 - - - - 133 - - - -
134 - - - - 134 - - - -
135 - - - - 135 - - - -
136 - - - - 136 - - - -
137 - - - - 137 - - - -
138 - - - 138 - - Z -

139 S.00E-07 1.33€~-07 S.03E-07 2.40E-06 139 S.00E-014 1.33E~-04 5.03E-014 2.10E+00




£e

EVENT

e A e A e B e A
VONOCVNIHWNNNRCONTVS G-

o n
- o

22
23
24
as
26
a7
28
ay
390
31
32
33
34
3s
36
37
38
39
a0
41
42
43
44
¥1
46
47
48
49
50
51
52
53
54

3.

Lo

N

N

= lod s\

nqg/1

OOE+00

1

.40E+00
.30E+00
.00E+00

.40E+00

.40E+00
.SDE+00
.00E+00

B0E+00D

L70E+00

.20E+00
.20E+400

LN I I |

.40E+00

.SOE+00

TKN

S.

oo

[ RS AR o

1b

0UE-04

s

[ IR |

CL1E400
.2iE-01
.00E~D14

.00E-01

LO0E-04
.SO0E+D0
LALE+OD
.BOE-01
LG6E+ND

.06E-01
.37E+00

M

03E+00

.BBE-04

i.

- IR ]

N O W

oW

1b/ni

aFE+00

1

.98E+00
.34E+00
. 26EE+060

.S1E+00

.39E+00
ASE+D0
L3LE+4014
LD&E+UD
.77E4 00

.04E+00
.94E+00

[ T |

.66E+GD

L3SE+00

1.

N Ty

LR -]

-

lb/ni/in

[ BY

n
o
t g m

[ T

.A2€+014
.BOE+01
L38BE+00

LO4E+0S

.26E+01
LBYE+04
L68E+04
AVZEHOL
A2E400

L22E+00
L22E+00

.BO0E+00

LOSE+DL

EVENT

G oph e et R e b e e e
VAN NDHRNWIOSDITUTD I -

o
i —4

o4
22

23
24
25
26
27
28
29
30
34
32
B
34
35
36
37
38
39
a0
a
42
a3
44
15
46
47
48
49
50
51
52
53
54

O e

STV

“g/}

o

| I T )

.00E+00
.20E+00
JA0E-DY

.S2E+00

.10E-04
L20E-01
.80E-01
LHOE-0L
.F0L-01

.90E-04
LGO0E-04

.40E-04

.30E-014

NO2 ¢+ NO3

N ot o

VI DN e

&

1b

J3E-04

22E-04

.18E~-0%
.73E-04

.S3E-04

.3SE-04
.89E-04
16E-04
.60E-DR2
L93E-01

L16E~01
.07E-04

LI |

.22E~01

.SYE-04

/M1

S.

Gt QO -

» m

0IE-04

L3SE+00
L20E+00
L03E+00

.SS5E-04

.09E~01
L09E+00D
.57E+00
L24E-04
.24E+00

L16E-04
.S4E+00

S A |

.97E+00

.79E-04

lb/ni/in

3.3SE+00

2R354

NN o

[ I T T A |

i

tF

APE+0D
L22E+400
.BLE+00

.37E+00

. 39E+00
LABE+00
.01E+00
LGOE+D0 -
LOSE+00

.A7E+00
LSPE+00

.26E+00

LO6E+D0



TKN NO2 + NO3

EVENT ng/1 ib 1b/ni 1b/ni/in  EVENT "9/l 1b 1b/ni 1b/ni/Zin
ss - - - - $5 - - - -
S6 - - - - 1 - - - -
s7 - - - - 57 - - - -
S8 - - - - ] - - - -
59 - - - - 59 - - - -
60 S.10E+00 1.47E+00 S.S6E+00 2.14€+04 60 8.40E-01 2.43E-014 9.1SE-04 . 3.52E+00
61 - - - - 61 - - - -
62 - - - ' - 62 - - - -
63 - - - - 63 - - - -
64 2.20E+00 9.28E-01 3.%0E+00 9.22€+00 64 1.28E+00 5. 40E-014 2.04E+00 S.34E+00
65 - - - - 65 . - - - -
66 - ~ - - &b - - - -
67 S.30E+00 1.6SE+0G0 6.22E+00 2.23E+404% &7 1.06E400 3.30E-01 1.24E+00 4.44E+400
68 S.90E+00 2.62E-01 ?.8%E-01 2.47E+01 68 2.74E+00 1.23E-01 4.S8E-D1 1.14E+04
69 3.00E+00 1. 417E+400 4. 40E+00 §.26E+01 69 7.60E-04 2.956-04 1. 441E+00 3.48E+00
70 3.00E+00 8.33E~-01 3. 14E+00 1.26E+01 70 4.70E-04 4.36E-01 S.43E-014 2.05E+00
74 2.50E+00 A.44E-014 1.68E+00 1.0%L+04 71 8.20E-014 1.46E-01 S.S0E-01 3. 44E+00
72 3.40E+00 7.00E-D4 2.6AE+ U0 8.8UE+00 72 4. B0E-04 1.S0E-04 S.66E-01 1.89E+00
73 3.00E+00 &6.00E-01 2.26E+00 1 .26E+014 73 8.30E-014 1.66E-01 &.26E~014 3.481Z+00
74 2.00E+00 2.BUE+00 1.06E4018 8.36E+00 74 4.10E-01 S.74E-D14 2.16E4+00 1.72E+00
79 - - - - 75 - - - -
76 - - - - 76 - - - -
77 2.10E+00 2.80E~-014 1. 06E+00 8.80E+00 77 4.60E-04 6 .13E-02 2.34E-01 1.93E+00
w 78 - - - - 78 - - - -
=~ 79 - - - - 79 - - - -
80 1.40E+00 1.26E+00 4.75E+00 S.87E+00 =11 6.BUE-0f . &6.12E-0% 2.31E+00 2.85E+00
81 - - - - 81 - - - -
82 - - - - 82 - - - -
83 - - - - 83 - - - -
B84 - ' - - - 4 - ~ - -
89 - - - - 8y - - -~ -
86 - - - - 273 - - - -
87 1.70E+00 8.31E-01 3.43E+00 7.128+00 87 4. .50E-0% 2.20E-04 8.30E-014 1.89E+00
a8 2.30E+00 S.11E-01 1.93E+040 ?.64E+00 88 4. 30E-0¢ ¥.59E-02 3. 60E-04 1.80E+00
89 - - - - g9 - - - -
90 8.40E+00 1.40E+00 S.2BE+00 3.92E+014 k4] 1. 9YBE+0O 3.30E-08 1.24E+00 8.30E+00
21 ?.80E+00 2.50E+00 9.45E+00 4.41E+01 91 6.00E~04 1.593E-01 S.78E-01 2.91E+00
92 4.20E+00 1.87E-04 7.04E-014 1.76E+04 72 1.20E+00 S.33E-02 2.03E-01 S.03E+00
93 g.40E+00 4.01E+00 1.91E+04 3.92E404 93 1.S9E+00 7.S9E-014 2.876+400 6. 66E+00
94 - - - - ?4 - - - -
95 2.00E+00 3.55E-01 1. J4E+00 8.38E+00 - 95 1.45L+00 2.58E-04 9 .72E-01 &.08E+00
96 2.30E+00 1.89E+00 7. 13E+00 ?.64E+00 6 4.30E-0¢ 3.95E-04 1. 4SE+00 1.680E+00
97 - - - - 27 - - - -
98 - .= - - 78 - - - -
99 - - - - 99 - - - -
100 - - - - 100 - - : - -
104 - - - ‘ - 1014 - : - - -
102 - - - - 102 - - -
103 - - - - 103 - - - -
104 - - - - 104 - - - -
105 - - - - 105 - - - -
106 3.90E+00 $.74E-01 6.54E-01 1.65E+04 106 1.S6E+00 6.93E-02 2.61E~04 6.S4E+00
igg & . A0E+00 7. 11E-01 2.68E+00 2.6UL+01% 107 1.58L+00 1.795€~04 &6.62E-04 6.62E+00
- - - - 10g - - - -




Gt

EVENT

109
it0
111
112
113
i14
115
116
147
118
119
120
124
122
123
124

129

126
127
128
129
130
134
132
133
134
135S
136
137
138
139

ng/l

3.40E+00
2.890E+00

4.00E+00

4.00E+00

TKN

b lb/ni
3.79E-04 1. AJE+00
7 .1SE-04 2.70€400
8.88E-02 3.3%E-018

1.07E+00 4.02E+00

lb/mni/Zin  EVENT

1.30E+404
1.470L+01%

1.68E+04

1.60L+04%

109
110
114
112
113
114
115
116
117
118
119
120
121
iz2
183
124

- 128

126
127
i°8
129
130
134
132
133
134
138
136
1347
138
129

ng/
1. 90E

9.20E

4.60E

1

+00
~-04

-0

-01

NO2 + NO3
1b

2.20E-01
2.35E-01

4.89E-03

1.23E-04

1b/ni

8. .30E-01
8.687E-01

1.B4E-02

4.63E-01

1b/ni/Zin

7 .54E+00
3.86E+00

9.22€~-014

1.93E400



[53 § ) Na

EVENT ng/1 1b 1b/ni lb/ni/Zin  EVENT ng/1 1b 1b/ni 1b/ni/in
1 - - - - 1 - - - -
2 4.00E+00 3.33E+00 1.26E+04 1. 6812404 2 - - - -
3 1.00E+04 1.89E+00 7 .42E400 4. 19 +04 3 - - - -
4 1.40E+0D4 2.33E+00 8.80E+00 S.876+04 4 - - -
s 7.00E+00 4. 42E+00 1.S5E+018 2.93L404 S - - - -
6 1.20E+04 1.64E+UY 6.19E+01 S.0.45+01 [ - - - -
7 1.40E401 2.48E+00 8.24E+00 5.87b+04 7 - - - -
8 8.00E+00 4. BOE+00D 1.BLE+OY 3. 45E+01 8 - - - -
9 S . 63E+02 1.25E+014 4.72E+01 2 341403 9 - - - -
10 2.35E+01 3.94E+00 1.4BE+04 9.8%E 01 i0 - - - -
11 2. 00E+01 7 A1E+00 2.68E+01 8.36L401 11 - - - -
12 &.00E+VD 6. 6LE-U1 2.51E400 2.54E+01 12 - - - -
13 2.70E+01 2.40E+00 9.05CE+00 1.130402 13 - - - -
14 - - - - 14 ~ - - -
15 - - - - 15 - - - -
16 - - - - 16 - - - -
17 3.S6E+02 7.94E+00 2.98E+04 1.49L+03 i7 - - - -
18 - - - - 18 - - - -
19 3.00E+01 2.00E+01 7.54E+03 1.2664+02 19 ~ - - -
20 2.40E+02 4.66E+00 1.76E+u4 8.u0+02 20 - - - -
21 2. L2E+02 1.2%E+02 4. 72E+02 1.40E+03% 21 - - - -
22 S.6UE+03 2.67E+03 1.0LE+04 2.44%E404 poeR 7. 00E+03 3.34E+403 1.26E+04 2.93E+04
23 3.7SE+03 2.50E+02 9.43E+02 1.57L+04 ’ 23 2.50L+03 1.67E+02 6.29E+02 1.05E+04
24 7.S0E+03 1.67E+03 6.29E+03 3.14E 404 24 4.20E+03 9. 3SE+02 3.S2E4063 1.764E+04
2s 8.93E+03 3.S7E+03 1.3%E404 3.74L+04 2% - - - -
gﬁ 26 4. AS5E+02 2. 7/C+02 1.04E+03 1.86E+DT 26 2.80E+02 L. 74E+402 6.S7E+02 1.4764+03
27 4.80E+02 6.93E+01 2.61E+02 2.044403 ar 3. 00402 4. 33E+014 1.463E+02 1.26E403
28 2.25E+02 6.75E+01 2.55E+02 9. 44E+02 T 1. 30E+02 3.90E+014 1.47E+02 S.4GE+02
29 2. 15E+02 2.45€+014 8.41E+01 9.01E+02 29 - - - -
30 7.79E+02 4. 30E+014 1.62EH02 3.345E+403 50 - - - -
34 4 . BIE+02 B.00E+01 3.02E+02 2.04L+03 kit 1.20E402 2.00E+04 7 .S4E+04 S.03E+02
32 7 .20E+03 4. BOE+02 1.B1E+03 3. 02804 42 - - - -
33 2.88E+02 4.800+01 1.8iE+GZ 1.21L403 a3 1.90e402 3.16E+014 1.19E+02 7.96E+02
34 1. 0SE+02 5. 83E+014 2.20E+02 4. 405402 34 1. 00E+02 5.5SE+01 2.10E+02 4 49E+02
35 7.S0E+014 6.50E+04 2 ASE+02 3.14L+02 35 4. 30E4+01 3.72E401 1.41E+02 1.80E+02
36 1.2SE+02 1.295E+01 4.74€+04 S.24E+02 36 9. 00E+04 9.60E+00 3. 39E+01 3.77E+02
37 S.00E+014 6.05E+04 2.28E+02 2.40E402 37 2.30E+04 2.78E+01 1. 056402 9. 64E+01
38 4 .0SE+02 1.35E+04 S.09E+014 1.70£403 18 - - - -
39 2.50E+02 2.78E+01 1. 05E+02 1.05L+03 39 - - - -
40 2. 1UEr02 9. 3IE40D 3.S2E+01 B.8U0E+02 40 - - - -
44 1.40E+01 S.43E+00 1.94€+01 5.87L+6¢ 41 8.00E+00 2.93£400 1. 44E+04 3.3SE+01
42 2.00E+04 2 ASE+01 8.13E+01 8. 38E+L 42 1.20E+04 1.296401 4.83E+04 S.03E+04
43 7.00E+01 1.40E+014 S.2BE4 01 2.935L+02 a3 - - - -
44 5. 00E+01 t.61E+04 5.08ErU1 2.10E+02 44 - - - -
45 3.S0E+01 1.01E+01 3.84E+01 1470402 1S - - - -
46 4.2%E+02 9 .44E+00 3.561E+01 1.78E+03 ET - - - -
47 1.95E+02 4.33E+400 1.63E+04 B.47t+02 47 - - - -
48 1.80E+01 t.BUE+D0 6.79E4+00 7.54E+04 48 - - - -
' 49 2.20E+01 2.44E+00 9.22€+00 9.22L4 014 4y - - - -
50 5.00E+01 1.61E+01 6. UBE+DL 2.10E002 50 - - - -
S1 1.80E+01 1.74E+014 6.56E4014 7.54L+04 54 - - - -
52 - - - - 52 - ~ - -
S3 53

54 1. 20E+04 4.26E400 1. 61E+08 5.045E+01 34




LE

EVENT

56
S7
S8
S9
&0
61
62
63
64
(3]
13
67
68
&9
70
71
72
73
74
75
76
77
78
79
80
81

83
B4
es
84
a7
88
89
90
1

93
94
95
96
97
98
29
100
104
102
103
104
105
106
107
108

-

O 02 = i Y TO e

o -

G b

[P S oo R S ol

ng/l

.20E+04

LOOE+DY
.00E+01
CODE+UO

.00E+04
.LO0E+OY
10E+01
L20E+01
.20E+01
L60E+01
L30E+01
.00E+00

.40E+01

.30E+0%

.00E+01L
.GUE+00O

.70E+D2
L00E+02
LO0E+D1
.30E+01

.16E+02
L02E+01
.30E+01
40E+01
L60E+02
LLO0E+02
LA0E+02
./SE+03
.9SE+04
L1SE+04
L0SE+04
L/SE+D3
L10E+03
A2E+03

cl

wauno

Db NN O

Lol 3

o~

DN NN W

1b

L24E+00

.00E+DO
.9SE-014
.3BE+00

L41E+00
LLOE+0D
LL4E+00
.A4E+04
LOPE+ 00
L3SE4 00
L60E+Q0
LAVE+DO

.87E+00

A7E+01

89E+00
L34E+00

.B3E+04
.SSE+01
C3ZE+00
L21E+00

OEE+D1
L30E+01
L74E+00
L33E+00
ASERDL
C3LE+01
.02E+0L
.58E+D2
.eBE+Q2
APE403
A6E+02
L44E+02
.22E+02
L73E+02

ol

=

Vi

oI N E SIS -] N N0 =

v TO T U1 G O~ 4

1b/ni

.A9E+U4

L2bE+U1
LAOEHGD
L27E+H04

AZE4 01
L03E+00
08E+01
LALE g

15L+08

L0LEVDY
L73E+014
L 17E+01

LQGAE+DG

CALE+04

.B4E+01
L03E+00

.07E+02
.64E+01
LOSE+00
.34E4 04

.78E+04
L25E+02
L04E+04
L77Ev 0L
.36E+04
L72E+04
LO3Er0L
.BOLE4DS
L24E+03
.SUE+U3
.0BE+03
L JUEHL3
LBLEHQ2
.S4E+ 02

;O 2D Uy O

-

[V

n

PR I o VR

1b/ni/in

.34E+02

APE+HOL

19L+01

LUy

19E+04
.SLE+02
.BOE+04%
18e+02

J4L+02

L71E+04
bt +it
LSLEH0Y

.B7L+04

.ASE+01

LA9E+04
.S1E+0Y

A2EH02
19t +02
L26EH0Q2
L4%L 4014

.B6E402
LGUEHDR
4% 401
LbiE+04
.0yt +03
L71EHI2
.87E+02
096 +04
.24L+05
.01E+04
LA0L+04
L25E+04
.61E+03
.31E 04

EVENT
1)
%6
S7
58
34
60
61
62
&3
64
6%
66
&7
68
69
70
71
72
73
74
7%
76
77
78
79
40
81
82
83
g4
as
d6
a7
ue
89
vo
91
92
93
7?4
95
76
?7
98
99

100
101
102
103
104
105
106
107
108

B0

[T S A« S s I

1

LI T I A )

OSE+02
.0AE+0Y
. LAE+OL -
.64L+01%

.OD0E+014
. 0BL+01
.BOE+00
LFOE402
L26EAD2
.BOE+02
.QDE+L3
L 92E+404

S2E+04

.70E+03
. 30E+03
.10E+03
L99E+03

™ ON -

e TETO I DO

LI I T A

H

L75E+01
L66E+00
.S1E-04
C3LE+04

.22E+00
L28E+00
LB3EHD0
.A44E+00
LQ2E+014
.A4E+04
.b6E+2
L13E402
LAAE+DD
L24E+02
CPLEL2
.22E+02
L0BE+02

o

SN LD N WS W

1b/ni

o

.GO0E+014
.00E+01
LSPE+00
L72E404

LAUE+0S
.6OE+ 00
LA6E+0YL
L ABE+04
LBGLE+OL
.ASE+01
.76E+03
.0SE+ 02
.1BE+03
L97E+03
LRLERD2
LBLE+02
02E4+02

1b/ni/in

[

D NOCDNNE IS D

.40E+02
.36E+014
.F7E+04
026402

A9E+04
LS3E+04
AAE+04
.96E+02
L2BE+02
APEHQ
.S1E+04
L0SE+04
.37E+04
.B1E+04
.BOE+04
.GLE+03
.17E+03



C1 Na
EVENT ng/1 1b Ib/nmi 1b/ni/Zin  EVENT ng/1 1b 1b/ni 1b/mi/in
109 2.95E+03 3.28E+04 1.24E+02 1.24E+04 109 - - - -
110 $.00E+02 6. 41E+01 2.30E+02 2.40E+03 110 2.70E+02 3.30E+01 1.24E+02 1.13E+03
111 4.00E+02 1.02E+02 3.84LE+02 1.68E403 111 1.70E+02 4.24E+04 1.64E402 7.42E+02
112 3.SUE+02 2. 33E+01 8.80E+u1 1.47E+03 112 1. 60E+02 1. 07E+014 4. 02E+04 6.71E+02
113 2.87E+04 6.381E+02 2. 44E+U3 1.20L40% 113 ?.25t+03 2.0SE+02 7.75E+02 3.8BE+04
114 J.%0E+04 3 .8BE+02 1.47E+03 1.47E405 114 2.8uE1b4 2.90E102 P ASE+02 9.43E+04
115 Z.09E404 1.03E£+403 3.88E4+03 1.296+0S 115 €6.70E+03 2.90E+02 1. 096403 3.65E+04
116 1.66E+04 3.69E+02 1.37E403 6.26E1049 116 8.00E+03 4.78E+02 6. 74E+02 3.35E+04
117 B.00E+03 1.95E+03 7.3BE+03 3.35t+404 147 2.50E+03 &H.OLIEHOR 2.30E+03 1.0SE+04
118 1.34E+03 1.64E+02 6.18E+02 S.62E+03 118 6. 20E+02 7.97E+04 2.86E+02 2.60E+03
119 4.94E+03 9.86E+01 3.72E+02 1.86E404 119 3. 70E+03 8.22E+014 3. 10E+02 1.5SE+04
120 1.00E+04 2.22E+02 8.3BE+02 4. 195404 120 6. 00E+DT 1. $4E+02 S.04E+02 2.51E+04
121 7.00E+03 1.04iE+03 3. BLE+G3 2.93L+04 171 4. 10£+03 S.92E+402 2.23E+03 1.72E+04
122 1. 6BE+04 7. 46E+D2 2.82E+03 7.04E+04 122 - ~ - -
w 123 1.80E+04 1.80E+03 6.79E+03 7.54L+04 123 6.40E+03 6. 40E+02 2. 41E+03 2.68E+04
o 124 1.20E+03 1.20E+02 4.54E+02 5.08E+03 124 - - - -
125 2.90E+03 3.22€+01 1.22E+02 1.22E+04 129 - - - -
126 4.95E+02 2.75E+014 1.04E+02 2.07E+03 126 3.S0E+02 1.74E+01 7.34E+04 1. 47E+03
127 4 .8SE+03 4.31E+02 1.63E+03 7.75L403 ¥ §.AVE+03 I . 26E+D2 1.23E+03 5.87E+03
128 1.93E+02 4.29E+00 1. 62E+U1L 8.07E+02 128 1.60E+02 4. 00E+00 1.S1E+014 7.5%4E402
129 6. 00E+04 3.20E+01 1. 21E+02 2.51E402 129 4.40E+01 2.3%E+01 €.8SE+01 1.84E+02
130 3. 7SE+02 1.27E+02 4.87E4+02 1.97E4+03 130 3.30E+02 1.14E+02 4. 29E+02 1.38E+03
134 1.00E+02 2.11E+0% 7.96E401 4. 19E+02 134 4.80E+04 1. 01E+01 3.82E+01 2.01E+02
132 7.00E+02 S.44E+014 2.05E+02 2.94E+03 142 4. 20E+02 3.26E+01 1.24E+02 1.76E+03
133 1.3SE+03 4.0SE+02 1.93E+03 S.66E+03 133 1.10E+03 3.30E+02 1.24E+03 4 HIE+0]
134 1.08E+03 2.39E+04 ?.04E+UL 4.50£403 134 7. 2UE+02 1.60E+04 6. 05E+01 3.02E+03
135S 1.70E402 9. 44E+00 3.56E+01 7.42L402 135 7.00E+04 3.89€E+400 1. 47E+01 2.93E+02
136 9 .S0E+01 8.44E+0D 3. A8E+UL 3.98E+02 136 4. 40E+01 3.94E+00 1. 40E+04 1.84E+02
137 4.80E+01 1.23E+401 4.63E+01 2.01E402 137 3.20E+014 8.17E+00 3. 08E+04 1.34E+02
138 B.0OE+04 8.00E+00 3.02E+08 3. 4LHE+02 138 4.20E+01 4.20E+00 4.53E+04 L .76E+02
139 1.60E+401 4.26L+00 1.61E+01 6.71L+01 139 1. 00E+01 2.67E+00 1.01E+04 4.19E+014




6¢

1] oVt d -

TSN

.00E+04
L00E+02
.1GE+02

L20E+04
L60E+04
L20E+0YL

.B0E+01

A0E+01
.F0E+0¢
L10E+04
L30E+D4
.G0E+0Q

.90E+00
.SUE+00D

I T O |

s onN nNo W

NG W W

1b

.BRE+D1
.GLE+00
LSYE+0L

L61E+OY
.0BE+00
L60E+D0

.33E+00

.S0E+00
LHLE+DE
LSSE+01
CJOE+00
LOE+0U

L 26E400
LO2E+04

- o 0 NN -

(28 Rl o

] »»

1b/nmi

I T S I B t

. 44E+02
.S1E+04
.HAE+U Y

.BoE+D4
LOSE+01
LAPE4 08

.26E+01

32E+01
.0BE+UY
.34E402
LO7EHDD
LESEHDL

L23E+01
.B6E+UY

LI S S S A |

> 2w

Wos 0 o O N e

(AR

1b/mi/in

1

L3SE+02
LARE+02
LBREHE2

L76E+02
.3%E+02
L22E+04

L38E+04

.B0E+01
L22E4+02
726402
Lb4E+DY
L35E+01

.73k+08
L9304

81

EVENT

CVENOND LTI

25

as
27
28
29
30
31
32
3
34
35
36
37

- 38

39
40
41
42
a3
44
"
46
47

49
50
51
°2
o3
54

ng/1

tir

804

[ A B I |

lb/ni

[ I T O JE N S N B N |

lb/ni/in

| I T T T R R A A |

[ T N I |



Ca S04

EVENT nq/l 1b Ib/ni 1b/ni/in  EVENT . ng/1 b 1b/ni 1b/mi/in
55 - - - - 13-4 - - - -
Sé6 - - - - 56 - - - -
57 - - - - 57 - - - -
s8 - - - ue - - - -
9 - - - - 134 - ) - - -
60 - - - - 60 - - - -
31 - - - - 64 - - - -
62 - - - - 62 - - - -
63 - - - - 63 - - - -
64 - - - - Y - - - -
65 - - - - 6% - - - -
1Y - - - - b6 - - - -
67 - - - - 67 - - - -
68 - - - - 48 - - - -
69 - - - - 69 - - - -
70 - - - - 70 - - - . -
71 - - - - 74 - - - -
72 - - . - - 72 - - - -
73 - - - - 73 - - - -
74 - - - - 74 - - - -
7% - - - - 7% - - - -
76 - - - - 76 - - - -
77 - - - - 77 - - - -
78 - - - - 78 - - - -

~ 79 - - - - 79 - - - -
o 80 - - - - 10 - - - -
a1 - - - - 81 - - - -
8a - - - - Ha - - - -
a3 - - - - a3 - - - -
84 - - - - H4 - - - ¢ -
8% - - - - 85 - - - -
86 - - - - 86 - - - -
a7 - - - - a7 - - - -
(:1: ] - - - - H8 - - - -
89 - - - - Y - - - -
90 1.20E+04 2.00E+00 7.S4E+00 S.04E+04 9o - - - -
94 S .00E+00 1.28E+00 4. BRE+O0 2.10b+04 91 - - - -
92 5.S0E+00D 2.44E-01¢ 9. 22E-01 2.30E+01 92 - - - -
93 & .00E+00 2.87E+00 1.08E+403 2.511+04 93 - - - -
94 - - - - va - - - -
9s - - - - 9% - - - -
96 2.00E+401 1.64E+014 6.20E+01 8.38E+04 6 - - - -~
97 . 30E+04 4.85L+00 1.83E+01 9. 64L+01 97 - - - -
[£:] 1.10E+04 7.33E+00 2.77E+u4 4. 6160 98 - - . - -
99 2 6OE+0Y 1456400 4 36E+00 1.0vL+02 99 - - - -

100 3.80E+u1 S.AYE+0D 2.076408 ° 1.SVERN2 iu0 - - - -

104 2.80E+0y 4.04E+00 1.55E401 1.470+02 101 - - - -
102 1.S0E+02 1.17E+04 4. ADE+UY 6. 296402 ton - - - -

103 2.30E+02 2.SSE+00 9. 64E+DU 9.64L+02 ¢ 403 - - - -

104 t.70E+02 9. A4E+00 3.S6EHIL 7. 42EH02 104 - - - -

10S 8.00E+014 6.22E+00 2.35E+401 3.3%L+02 10% - - - -

106 1.03E+02 4 .SBE+00 1. 74E+014 4. 326402 106 1.80E+02 8.00E+00 3.02E+04 7 .54E+02

107 9 .70E+04 1.00E+014 4 QLE+O4 4.06+02 147 6.00E+0% & . bEE400D 2.51E+014 2.51E402

108 7.BOE+0Y 4. SSE+UO 1.64E+UY 3.276+02 108 - - - -
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EVENT

110
111
112
113
114
115
116
117
118
119
120
124
122
123
124
125
126
127
128
129
130
134
132
133
134
135
136
137
138
139

U R NDDTID b M

|2 ]

LT e e e T D

ng/1

.SOE+01
.10E+014
.70E+04
L20E+02
.SOE+02
L60E+01
.BOE+0¢
L30E+02
.0DE+02
.A40E+02
LA0E+D2
L70E+02

.20E+02

.BOE+04
.00E+04
10E+0¢
.SO0E+04
L6DE+UY
L30E+01
L60E+04
L60E+0Y
LL0E+U2
L10E+04
A0E+0Y
.G0E+00
CUDE+UD
.00E+00

B VTN G0 U1 S Wl U]

ORS00 QT

1b

.SO0E+00
LO0SE+ 04
LLSE+00
.87E+00
CQUEA00
L20E+00
.22E-01
48E404

22E+01

.SSE+00
CLAE+00
.34E+04

.20E+01

.67E+00
.33E+00
.BYE-04
L33E+08
L24E+014
.74E+040
L24E+00
.BOE+00
.44E+00
ALE-08
L77E-014
.30E+00
.G0E-04
L33E+DU

ICIE N IR ol S IR ol ol & )

-

VLIB WU O» DTN

1b/mi

L07E+04
L9SEA 0L
ABE+OL
.B4E+014
LBYEFI
LS00
.3SE+U0
L20EA0Y
L61E+DYL
LBSE+01
ATE+4BS
L02E4102

L24E+02

DLE+HDL
.S2E4 01
L60E+0D
LO3E+04
L6BE+Y

04E+04

LLPE4U0
CBLE4 04
L22E400
L30E4+00
L69E+0D
LO7E+00
LA9E+U0
L03E+00

L T, B R B T

[AEANRIIE A A R ol )

lb/mi/in

L8022
L7PE402
L2
.22k +02
.B82E+03
LSiE+02
A7E002
LAGE+02
Aver02
428403
L87E402
LSSE+03

.34k403

.0iE+02
L68E+02
.30E+02
. 0%E+02
LSLE402
451 +01
L71EHDL
L71L404
HLEHD2
.6iE+04
COLERDY
L77e4014
L7700
L10L+08

EVENT

169
110
114
112
113
114
115
iia
117
118
119
120
104
i22
123
124
129
126
127
i28
129
130
131
132
139
134
134
136
137
is8
139

tg/1

3.70E+01
4.30E404

1.00E+04

504

1b

4.52E+00
1.05E+01

2.67E+400

1b/ni

i . 71E+04
3 .95E+04

1.04E+04

lb/ni/in

1.55E+02
1.72E4 062

4. 19E+04
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EVENT

-

ng/1
S.00E+00

4.00E+00

LI I ]

1.60E+01
2.70E+01
1.00E+01%

3

L.00E+01
1.60E+01
8.00E+00

-

L I T T TR Y O N B B |

11 11

1. 10E401

04AG

1b
3.33E-04

6.66E-01

[ 2 T T N I |

.9SE+00
.FUE+00
.00E+00

[ARER.]

.67E+DD
.88E+00
L9SE+00

[ -

[ 2 I T B I |

J.94E+00

1b/nmi
1.26E+00

2.S4E+00

]

t

3.7SE+01
1.47E+01
1. 13E+08

.29E+00
L3SE4 04
.6LE+D1

PO O~

[ 2 T T R I |

1.48E+04

1b/ni/in
2.10E+04

1.68L+04

H

i

6.71t+01
1.43E+02
4.17L+01

4.49E+04
6.74L 404
3.35E+01

i LI B ]

4.61L+01

s



1%

EVENT ng/1 1b 1b/ni 1b/mi/in , eizw-:m ng/1 1b 1b/ni 1b/eizin
55 - - - - ‘ 09 - - - !
sé - - - - 110 - - : -
S7 - = - - 111 - - _ -
S8 - = - - 112 - - - _
59 - - - - 113 - - - -
60 - - - - 114 - : - - -
61 - - - - 115 - - - -

2 = - - - 116 - - - -

63 - - - - v 117 - - - -
b4 - - - - 118 - - - -
65 - - - - 119 - - - -
66 - - - - . 120 - - o -
67 2.00E+00  6.22E-04 2.35E+00 8.30E+00 121 - - - -
68 5. G0E+00 2.22E~04 8.386-01  2.10k+04 (52 N - -

69 6.00E+00 2.35E+00 8.80E+00 2.51E401 123 - - - -
70 2.00E+00 5.556-01 210400  B.30+00 v 124 i - - .
74 - - - 125 - - - -
72 5.00E+00 1.67E+00 6.29E+400  2.40L+04 130 - - - -
73 - - - - 127 - - - _
74 6. 00E+00 8.40E+00 3476401 2.SLE+04 128 - - - -
75 - - - - 129 - - - -
76 8.00E+00 1.78E-04 6.74E-01  3.35L+01 30 - - - -
77 9.00E+00 1.20E+00 A.SIE+V0 3.77E+01 134 - - - -
78 - - - - 132 - - - N
29 - - ~ - 133 - - - -
80 1.00E+00 9.00E-03 3.39E+00  4.49E+00 134 - - - -
a1 - - - - 135 - - - -
82 - - - - 136 - - - -
83 - - - - 137 - - - -
84 - - - - 138 - - - -
85 - - - - 139 - - - -
86 - - - -
a7 - -
a8 - - - -
a9 - - - -

90 2.20E+01 3.66E+00 1.38E+04  9.22b+01
91 - - - -
92 - - - -
93 - - - -
94 - - - -
9S - - - -
96 - - - -
97 - - - -
98 - - - -
99 - - - -

100 - - - -

104 - - - -

102 - - - -
£03 - - - ) -

104 - - - -

105 - - - -

106 - - - -

107 - - - -

108 - - - -



* APPENDIX B
. PAVED RUNOFF

TAKELE B-2 Paved runoff flow and guality data - Sacramento Hwy S0

T8
RAINFALL, RUNOFF,

EVENT DATE inches inches G/R pH EVENT mng/1 ib 1b/nmi 1b/mi/in
i 12/19/79 S.00E-01 3.00E-01 6.00E-01 6.70E+00 1 3.40E+02 4. 65E+04 3.S1E¢D2 1. .47E+03
2 0£/09/80 1 .0iE+00 8.106E-01i 8.02E-014 7.00E+00 2 2.94E+402 1.08E+02 8.19E+02 1. 04E+03
3 N1/10/80 9.40E-01 7.VO0E-04 8 40E-01 6.GOE+00 3 1.47E+02 S.29E+01 3.99E+02 S.0SE+02
4 01/14/80 1 .0SE+00 9.60E~01 9.14E-04 & .BOE+00 4 2.55%5E+02 1. 12E402 8.42E+02 8.77E+02
S 01/1%/80 1 .80E-01 1.S0E-041 8.33E-01 7.20E+00 S 1.70E+02 1 16E+01 B.77E+01% S.BAE+O2
- 01/16/80 3.40E~-04 2.90E-01 B8.53E-04 7.60E+60 6 1. 03E+02 1.36E+01 1.0ZE+02 3.54E+02
7 01/17/86 9.70E-04 7.S0E-0f 7.73E-04 7 .S0E+00 7 1.86E+02 6. 3%E+01 4.80E+02 6.39E+02
8 02714780 §.40E-04 8.00E-02 S.74E-01 &.70E+00 8 J.04E+02 1.40E+01 8.28E+01 1. 03E+03
9 02/14/80 & .00E-02 &6.00E-02 41.00E+00 27.41E+00 9 2.00E+02 S.47E+00 4 13E+064 6.688E+02
10 02/14/80 4 .30E-01 1. .20E-01 9.23E-0L{ 6.80E+00 10 2.30E+02 {.26E+04 9.49E+04 7.91E+02
14 02/15/780 2 .90E-01 2.00E-04 6 .v0E-01 6. .4USE+00D 11 1.34E+02 1 .22E+014 ?.24E+04 4.61E+02
12 02/15/80 4.00E-01 3.10E-01 7.7%E-0% &6.7%E+00 12 2.49E+02 3.S2E+04 2.6SE+02 8.S6E+02
o 13 02715780 2.50E~-01 2.00E-04 8. 00E-01 6.80E+00 13 J.00E+02 2.73E+04 2.06E+02 1i.03E+03
& 14 02/16/80 A.30E-01 4. 20E-04 9.77E-0%1 &.90E+00 14 1. 42E+02 2.14E+01 1.62E+02 3.8%E+02
. 15 62716780 -3 .30E-04 1 .90E-01 % .764E-04 6.90E+00 is 1 .43E+02 1. 28E+014 ?.67E4+01 5. 09E+O2
16 02/16/80 1.10E-04 1. 40E-04 §.27E+00 &.90E+00 i6 1.08E+02 6.89E+00 S.20E+04 3.74E+02
17 02/47/780 &6.00E-02 S.00E-02 8.33E-01 7.70E+00 17 7. 40E+04 1.62E+00 1.22E+01 2.449E+02
i8 02/17/80 6.80E-0% &.00E-01 B8.82E-01 7.20E+00 18 1.76E+02 4.81E+01% 3.63E+02 6.0SE+02
19 02718780 1 . 62E+00 4 .40E+00 8.64E-01 7.40E+00 19 3.47E+02 2.02E+02 1.93E+03 1.09E+03
21 02/20/80 A.70E-04 3.90E-01 8.30E-04 7.10E+00 21 1.46E+02 2.99E+04 1.96E+02 9.02E+02
22 02721780 S.40E-01 S.00E-01 9 26E-01 7.85E+00 22 1.07E+02 2.44E+04 1 .8B4E+02 3. 48E+02
23 0:2/27/80 1 .00E~BL 6.00E-02 6.00E-01 &.85E+00 23 1.90E+02 S.19E+00 3.92E+014 &.53E+02
24 02/27/80 4.00E-04 3.20E-04 3. 00E-01 &.60E+00 24 2.55E+02 3.72E+04 2.81E+02 8.77E+02
25 03/04/80 3 .S0E-01 3. 10E-04 g.86E-01 &.90E+00 2s 1. 20E+02 i.69E+01 1.28E+02 4. 13E4+02
26 03705780 4.00E-02 J3.00E-02 7.%0E-0% 7.iBE+00 26 2.63E+02 3.59E+00 2.71E+04 ?.04E+02
27 03/05/80 1 .00E-04 6.00E-02 6&.00E-04 7.27E+00 27 4.14E+02 1. 12E+04 8.48E+01 1.44E+03
28 03/05/730 S.00E-02 3JI.00E-02 &.00E-0% 7.47E+00 28 2.18E+02 2.98E+00 2.25E+04 7.49E+02
29 063/05/80 6.00E-01 S.20E~-01 8.67E-04 7.00E+00 29 6.80E+01 1.61E+04 1.22E+02 2.34E+02
30 03/25/80 7.00E~-01 % 30E-01 7.97E-01 &.920E+00 30 2.01E+02 4.8%E+01 3. 66E+02 6. 91LEHD2
31 04704780 B8.30E-014 6.90E-01 8.34E-04 7.10E+00 34 1. 11E+02 3.49E+04 2.63E402 3.82E+02
32 12/03/80 A.00E-04 3 . 30E-01 8.25E-04 6.70E+00 32 3. 73E+02 S.64E+01 4 23E+02 1.28E+03
33 12/03/80 2.40E-041 2.30E-04 9.98E-0% 6&6.45E+00 33 2.69E402 2.82E+04 2.13E+02 9 .25E+02
34 12/04/80 3.S0E-014 3. 30E-04 9.43E5-01 6.SSE+00 34 1. 39E+02 2.09E+04 1.58E£+02 4 . 78E+02
35 01722783 41 .276+00 1 .25E+00 9 .84E-04 S . 7SE+00 35 1.92E402 1.09E+02 8.25E+02 6.60E+02
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EVENT

Lonll g
PONDNTUVDL W
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o

e e e
N oV

CRC R
J e 0

=4

o
ONC VDL

(AR
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W
S Life

W
5]

fud il YN~ > el - o RN ]

wn vtunt

LA NNN20R

ng/1

.b60E+04
.BOE+01Y
LJ0EVOL
LS0CE+04

LJO0E+04

.60E+01
L20E+04
.00E+04
L00E+01L
LA0E+01
LA0E+0 4
.BOE+04

LO0E+DY
.BOE+01L
LOOE+O0L
.BO0E+04

00E+04
.J0E+0%

.10E+04
C30E+04
.60E+014
.SOE+04
L30E+04
.20E+04
.30E+04

VTS

W=

= 3 -0l 0N = 0N [

SN

UTO N s D

1b

L04E+0 4
L38BE400
L27E+01
L72E+04

.A7E+01

.61E+00
.S6E+0O0
L27E+01
L29E+00
.SLE+00
.BLE+00
.79E+00

LA7E+ 04
.70E+01
L9SEH00
.32E+01

L29E+00
.66E+00

.97E+00
.S2E+04
LASE+04
AJE+OL
L6SEHOD
L34E+00
LJOE+O01

- f2 =N

=SV ISR

|20 1)) O 1) -

DD T = -

1b/ivi

.BAE+01
.S7E+ 04
L71E4 02
LBiE+02

JALERO2

L72E408
.9SE+04
.SPE+04
.SOE+04
LPHEROL
.B7E+04
C3GEA G4

L 03E+02
L79E+0Z
.SLE+0L
L97E+01

.S0E+04
.S2E+04

.75E+U4
ABERDZ
LO09E+02
LS1E+01
L77E+04
.77E+014
LO00E+D2

re oo

O =N Or -

- e s

-

[A Rl R RN

1b/ni/in

.61k +02
LBYIEH0L
LAZER02
L92E+02

.48L+02

LQ7E+0R2
LABE+D2
LDOPE+DZ
L7%E+02
A7e+02
LS4+ 02
L63E+01

.72E+02
L9902
.93ev02
L99L+02

L7ee+02
LL3EHD2

L22E+H0L
A7E+02
. 98E+02
.S8E+02
SLIE+02
.4AE+02
L20E+02

EVENT

VOV ND WY

N rRNOCDP NP UIQOIONNP OIS b O G-~

mg/1

JA6E+02
LO3E+02
L70E+014
LHSE+D2
JIAE+ 02
CHUEHDY
L30E+04
LbAE+02
A0+ 01
L24E+02
.B0E+014
L 33E+02
L SAL+02
CHUEHDL
LS0E+08
.70E+04
.20L+01
LOUE+0S
LOG6E+02
LOUE+DL
L20E+014
LSUEHDL
LBO0E+01
L10E40Y
LQ7E+02
L79E+02
. SHE+02
LO0E+OE
.BOE+014
LA0E+0Y
L A4E402
LLPE+D2
LL0E+04
L20E+0

w
w

Ve P CROINR NN RN OR, »H0 LT N0

1b

L9SE+08
LOLELDY
L0SE+OL
L73E+H04
SBE+00
LORES00
ABE+0L
LYBESO0
LQ7E+00
.78BE+00
.37E+400
. E8BE+04
LACE 01
.30E+00
. 49E+00
.36E+00
.73E-01%
LABE+OL
L06EH02
L 28E+04
L29E400
.S4E+00
. 4ZE+014
L20E+00
ASER00
LO3E+DD
L16E+00
LABES00
L37E+014
LOLE+DY
67404
LO7EAVDS
L22E+401
L 24E+D4

WO PN VT AN ISR D O WU DN WNUTIU - DSR

1b/nmi

L23E+02
.S4E+D2
LSSE+02
A2E402
.72C+01
LAPE+0L
LAQE402
SLEHOL
.94E+04
AZE+04
L30E+04
LAZER02
06402
. bAEA 0L
LP0E+014
.78E+04
LDLE+GO
.B6E+02
L99E+02
LOSE+0L
.S0E+04
L92E+01
L 08E+02
.A44E+01
Lb2E+A01
L76E401
L63E+01
ASEYOL
L79E402
B2E+02
.77E+02
.26E+02
SA9E+404
L95E+02

1h/mi/in

N VD NNWHE N SV WP TIVT LD T =N D0 WL v N

LABE+02
L6OE+02
L96E+02
L33EH02
.B2E+02
L20E+02
L20E+D2
LbAE+N2
23402
L26E+02
L6SE+02
.S7E+02
L29E+02
.SBE+D2
.S3E+02
R7E+02
AZE+ 01
O9E+O2
L74E402
.48E4+02
L 10E+02
L20E+82
L37E+02
L75E+02
LAOE+D2
LSYE+O2
L43E+02
.38E+02
L3I7E+02
L20E+02
L39E+02
A7E4+02
.78E6+02
AGEHD2



veg T0C

EVENT ng/1 1b 1h/ii 1b/mi/in  EVENT ng/1 1b 1b/mi 1b/mi/in
1 4. 60E+04  6.29E+00  4.74E+0f 1.56E+02 - - - -
2 3.50E+01 - 1.29E+01 9. 7SE+01 1. 206402 2 2.40E+04  7.7SE+00 5.85E+01 7.22E+01
3 1. 80E+01 6.4BE+00  4.B9E+40:  6.19L+01 3 1.00E+01 3.60E+00  2.72E+01 3. 44E+01
4 3.00E+04 £.31E+04 9. 90E+04 1. 0SE+02 4 1. 10E+08 . 4.81E+00 3.63E+01 3.78E+01
S - - - - S - - - -
6 - - - - 6 -— - - -
7 £.70E+01 S.BL1E+00  4.3BE+04  S.BAE+01 7 1.30E+01 4.44E+00  3.3SE+01 4.47E+04
8 - - - - 8 - - - -
9 - - ) - - ] - - - -
10 3. 20E+04 1.7SE+00 1.32E+04 £.40E+02’ 10 - - : - -
11 2.20E+01 2.00E+00 £.S1E+0L  7.S6E+01 11 - - - -
12 3.40E+04 A.80E+00 3. 6ZE+0%  _1.17E+02 12 - - - -
13 3.20E+01 2.92E400  2.20E+01  1.40L402 13 - - - -
14 1.30E+01 2.49E+00 1.88E+04 4. 476401 14 2.50E+01 4. 97E+00 3.7SE+01 8.94E+01
1s 2. 00E+01 1.73E+00 1.31E401  6.86E+01 15 4.60L+01 3.98E+00  3.00E+04 1.SBE+02
o~ 16 1.20E+0} 7. 6SE-01 S.78E+00 4. 136401 16 - - - -
o 17 - - - - 17 - - - -
18 2.20E+04 6.04E+00  4.54E+04 7. S6E+0L 18 3.A0E+01  9.29E+00  7.01E+01 £.47E+02
19 2.30E+01 1.47E+01 LL4EH02 7.91L+08 £9 - - - -
21 1. BOE+04 3.20E+00  2.41E+04 6.49E+01 21 - - - -
22 7. 00E+00 £.S9E+00 £.20E+08  2.41E+01 pa - - - -
23 - - - - 23 - - - -
24 1.70E+04 2.48E+00 1.87E+04  5.84L+01 24 - - - -
2s 1.50E+04 2.42E+00 1.60E+01 S 46E+01 as 4.00E+D0  S.65E-01 4. 26E+00 1.38E+01
26 - - - - 26 - - - -
27 - - - - 27 - - - -
2 - - - - 28 - - - -
29 1. 20E+01 2.B84E+00 2. 4SE+0L 4. 43E+01 29 - - - -
30 2.20E+01 S.Z1E+00  4.01E+0f 7. S6E+01 30 3.60E+01 8.69E+00  6.S6E+01 1.24E+02
31 1.40E+01 4.40E+00  3.32E+01 4. 81EH04 31 1.40E+01 4.40E+00 3. 32E401 4.BLE+01
32 3. B0E+01 S.74E400  4.31E+04 1.31E402 2z 2. 10E404 3.46E+00  2.3BE+01  7.22E+01
33 2.S0E+01 2.62E+00 £.98E008  B.60E+01 33 - - - -
34 L. ADE+04 2.1 0E+00 1.S9E+01 4.85E401 24 - - .- -
as 1. 30E+04 7.40E+00  S.SPE+0L 4.47E+04 35 2. 00E+D4 1. 14E+01 8.60E+04 6.BBE+01
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.20E+O1
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.20E+014
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-
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-G

1b/mi

CIREHU2
LO0E404
L 3PE+02

L2LEH02

L06E+UL
LA2E+0S

.03E+02

L71E+048

LAPE+02
LP6EHDL
JA2E4 02

L73E402

= 0y

9

i 1

VONOTND N —

lb/#ni/in

i

VE

L PHE+D2
L 6ZE401
JAAEHDR

.62L+02

A4EHDR
.8%E+02

.B0E+DL

. BEE+02
L44E+02
LAOE+02

LA7e402

N

i DNDDODUHUHTDIIND

N

(2]

S VO UlINANGHDD=DL DS

g/l

.00E-04
LO0E-OL
.00E~014
LDUE-08
.OUE-04
.BUE-01
.ooL-014
.00E-04
.00E-04
LDOE-04
.00E~-014
LOUE~-08
.00E-04

WD

.00E-04

ND
ND

.O0E-04
.00E—~014
LB0E-04
.00E-01
L 00E-04
L0001
LV0E—-014
L.00E~01
LO0E-04
.00E-01
LO0E-04
L00E-014
.ODVE~-O4
.00E-01
.00E-04

ND

LBUE-04

«
(-

™

QLI P oD P TINITS -~

5%

fSUVIR o Icr hd = NTu®

1b
.20E-02
.H8E-014
L20E-02
L7SE-01
.L0E-02
LP6E-02
L37E-014
APE-02
.09E-02
AYE-02
2E-02
L6SE-02
.73E-02

ND
L60E~-02

ND

ND
.09E~-04
.S5E-01
.1iE-02
.28E~02
APE-02
.37€6-02
.B2E-02
.83E-03
.PLE-02
.83E-03
.37E-02
.66E-02
.14E-02
L02E-02
.24E-02

ND
.16E-04

N Dr G PO -

IO RN, NIRLOS N Lol

-

1b/mi

A9E-04
L9SE+00
LAZE-04
L32E+00
.09E-01
.99E-01
LO03E+00
LOSE-06A
.2SE-02
.6SE-01
L38E-01
.26E-014
L06E-04

ND
.96E-014

.2%E-01
L 23E+00
L36E-04
L72E-014
L2SE-02
.30E-01
A3E-014
. L6E-02
LA4E-01L
AGE~-02
J79E-014
L2904
.37E-014
.B1E-014
L95E-01
ND
L63E+B0

lb/mizin

T IR GIr ) e O e G e e - oIl O o S (VI O S N ot )

[

.06E+400
LALE+00
.88E-014
JOE+00
C06E+00
L0JE+00
L 3HE+00
L.D6E+00
L3BE+00
IBE+OO
.88E-014
.3BE+00
L03EZ4040

ND

. 03400

ND
ND

.38E400
.3GEX00
3BE+00
LA4E-08
L3BE+00
L03E+00
.8OE~-64
L72E+00
LALE+O0
L72E+00
LA4E-01
.38E+00
.44E-01
.06E+00
L72E400

ND

L 31E+00



~N
2

-n
19

EVENT ng/1 b 1b/ni ib/ui/Zin  EVENT ng/1 1lb 1b/ni lb/mi/in
i 3.70E-014 S.06E~-02 3.82E-04 1.27L400 B ¢ 1 00E+04 1.37E+00 1.02E+04 3.44E+04
2 3.00E~01 1.11E-014 8.3%E-014 1.04E+00 2 7 .20E+00 2.66E+00 2.01E+04 2.48E+01
3 2.10E-04 7 .S6E-02 5.70E-01 7.22E-04 3 Z.S0E+00 1.26E+00 9 .S4E+00 1 .20E+04
4 J.70E-014 1 .62E-04 1.22E+00 1.27e+00 4 S.70E+00 2.58E+00 1.99E+04 2.03E+04
S 2.60E-01 1.78£-02 1.34E-014 8.94L-01 s 4.80e+00 3.28E-01 2.48BE+Q0 1.65E+04
) 1.70E-04 2.2%E-02 1.69E-014 5.8B4E-01 6 1.60E+00 2.41E-04 1 .60E+00 S.50E+00
7 2.20E~01 7 .S2E-02 S.67E~014 7.56L-04 7 3.00E+00 1.02E+00 7.74E400 1.03E+04
8 4.00E-014 1 .46E-02 1.10E-04 1.338E+00 8 6.50E+00 2.47e-01 1.72E+00 2.23E+04
? 2.90E-01 7.93E-03 S.98E~02 ?.927L-04 9 4 00E+00 1.09E-01 8.25E~-01 1.38BE+04

10 J.10E-01 1.69E-02 1.28E~014 1.07£+00 10 4.30E+00 2.3%E-04 1.77E+00 1. 4BE+D1
i1 7.70E-04 7.02E-02 S.29E~-014 2.65L+00 11 1 .30E+00 1.18E-04 8.94E-04 4.47E+00
12 2.70E-01 3. B1E-02 2.83E-014 9.23E-04 12 4.00E+00 5. 65601 4. 26E+00 1.38E+04
13 2.70E~-01 2.46E-02 1.86E-014 ?.26L~01 13 S.10L+00 4.65E-01 3.51E£+00 1.75E+01
14 3.00E-01 1.93E-01 1.16E+00 2.74%:+00 14 1.70E+00 3.64E-04 2.74E+400 6.53E+00
is 3.30E-04 2.86E-02 2.16E-04 1.45E+00 15 2.20E400 1.90E-0¢ 1.44E+00 7.96E+00
£~ 16 2.40E-014 1 .53E-02 1.16E-014 8.25E-04 16 1.40E+00 -3.93E-02 6.74E-01 4 .81E+00
e 17 2.00E-04 4.56E-03 3.44E-02 6.806L-04 17 4.00E-01 ?.11E~03 6.88E~02 1 .38E+00
ig 1.70E-04 4.6S%E~-02 3.S51E~04 S.84E-04 18 3. S0E+00 9. 02E-04 6.81E+00 1. 43E+04
19 1.50E-01 9.S7E~02 7.22E~04% S.140-01 19 3.S0E+00 2.23E+400 1.68E+01% 1.20E+04
21 1.50E~04 2.66E-02 2.01iE-04 S.i4E-01 24 2.10E+00 3.735E-04 2.82E4+00 7 .22E+00
22 9.060E-02 2.05E-02 1.55E-08 3.09E~04 22 ?.00E~04 2.05E-01 1.95E+00 3.07E+00
23 3.40E-D4 i.48E-02 1. 44E~01 1.86E400 a3 3.40E+00 ?.29E-02 7.04E-04 1 17E+0t
24 3.90E~01 S.69E-02 4 .29E-04 1.34L+00 24 3.30E+00 4.85E-04 3.63E+00 1.13E+401
2% 1.20E-0% 1.69E-02 i.28~04 4. 14E-08 25 1. 40E+00 1. 98E-01 1.49E+00 4.81E+00
26 3.30E-04 4.S1E~02 3. 40E-02 1.43E400 26 8.40E+00 1.1SE-04 8.66E-014 2.89E+04
a7 2.60E-04 7. 11E-03 S5.36E--02 8.94€-014 27 1. 07E+04 2.92E-01 2.21E+00 3.68E+04
28 4.50E~-014 &6.45E-03 4. 64E-02 1.55L400 28 6. HUE+O0 Y .29E-02 7.04E-04 2.34E+4 014
29 i.80E-014 4.26E-02 3.22E-u1 6. 19E-014 29 1.60E+00 3.79E-01 2.8B6E+00 5.50E+00
30 2.30E-014 5.5S5E~-02 4.19E-014 7.91E-04 30 4 . 90E+00 1.18E+00 8.93E+00 1.68E+01
31 2.10E~-04% 6.60E-02 4.98E-0¢ 7.22E-04 31 2.20E+00 6. T2E-04 5.22E+00 7 .S6E+DO
32 3.&60E-014 S.44E-02 4.08E-04 1.24L+00 3z 8.30E+00 1.25E+00 9. A2E+Q0 2.85E+01
33 4.30E-04 3.46E-02 2.61E-014 1.135E+00 33 4. 460E400 4 B2E~04 3.64E+00 1. S8E+04
34 2.30E-01 J.46E~02 2.61E-04 7.94E-04 34 1.20E+00 1 .60E~-04 1.364E+00 4. .13E400
35 2.4%E~014 1.40E-04 1.05E+00 8. 4201 33 S.S0E+00 3.1 4E+00 2.36E+014 1.8B9E+04




6%

EVENT

VONO UL Wy

ng/1
ND
.00E~02
.00E-02
.00E-02
.00E-02
LOOE-02
L00E-02
.00E-02
.00E~-02
L00E-02
L00E-02
ND
.00E-02
ND

=R 5 B VIR RV I S L RN

FS & Lo

ro

ND
ND
ND
ND
ND
ND
ND

ND

ND
2.00E-02
J3.00E-02

ND

ND
g.00E-03

Cr

1b
ND
.48BE-02
.20E-03
C31E--02
L37E-03
LHAE-03
.83E-03
.29E-04

N foee e -

.64E-03

L64E-03

LH2E-03
ND

.H3E~-03
ND

To i ==

2]

ND

ND

ND

ND

ND

ND

ND

ND

ND
6.29E-03
4.54E-03

ND

ND
4.S6E-03

1b/ii

ND
1. 11E-04
LAJE-02
.Q0E--02
03E-02
L9 02
AGE-~GY
LHBO0E~-U3
.24E-02
L79E-02
taE-u2

ND
.8YE~-U2

ND

V1= G

j1a]

g »

re

ND
ND
ND
ND
ND
ND

ND

ND
4.74E-02
3.40E-02

ND

ND
3.44E~02

ib/mi/in

ND
LBuE-01
BEE-02
LOSE-01
.8uL—-02
Lgse-02
.86E-02
L B3LE-02

el ol SR el Sl s T

L03E-01

L38L-01

.B8E-02
Nb

.83E-02
N

o o=

ND
ND
ND
ND
ND
ND
ND

ND

N
6.83:-02
1.05E-04

HD

ND
2.7 -02

EVENT

CONOCVID W

26

31
3
33
34
45

[ ol e ol R o

NN O N NN -

oGS U0 0=t

ng/1

.20E-04
.60E-0%
.20L~-01
LHO0E-04
.00E-02
.DOE-02
.00E-02
L20E-04

LS0E-04
.00L-02
CWOE-02
.00k-02
.BOE-02
L00E~-02

ND
ND

.00E-02
.00E-02
. SJUE-014
.00E~02
.GBUE~02

.00E-02
LA0E-04
.UOE-02
.00E-02
.00E~-02
.OO0E-02
.D0E-02

[ x)
-3

- O O ViSO N ST NDIN DU

S UD e

lb

.64E-0Q2
.PUE-02
.32E-02
.00E-02
. 10E-03
L PIE~-03
SE~-02
LA7E-03

L14E-03
.38E-03
C87E-03
.38E-03
L78E-02
J19E-03

ND
ND

.8BBE~03
L14E-02
LUHE-03
L02E~-02
JA3E-02

1BE-02
.66E-02
LB3E-02
02E-03
L2AE-03
.04E-03
L SHE~-D2

WP WU D~

ECNro® o Gl d N

Gid LIRS m

1b/nmi

.24E-01
.A6E-01%
.26E—~014
LEUE~01
L09E-02
LYBE-02
L95E~-014
.30E~-02

.36E-02
.B1E-02
LALE-02
.81E-02
L30E~04
L92E~02

ND
ND

.70E-02
LOO0E-02
L68E-02
L70E-02
.53E-02

.94E~02
.00E-04
-14E-04
SBLE-02
LPBE-02
.54E-02
.44E-014

1b/ni/in

TOTO & » = NI RN D> SRS TS

IR S AR SN

CA3E-01
.S0E-01
A3E-01
-SO0E-01
L06E~-01
LD6E-0L
L06E-01
13E-01

A7E-0E
LALE-04
SA41E-01
CA1E-01
.09E-014
L06E-01

ND
ND

.72e-01
L72E-014
-A7E-01
C41E-04
L7%E-D4

L72E-D1
.78E-04
L09E-014
.06E-014
.72E-01
.3812-014
.7SE~-04



Cd Ni

EVENT ng/1 b 1b/mi 1b/niZin  EVENT ma/l 1b 1b/ni 1b/niZin
1 3.00E-02 4.10E-03 3.09E-02 1.03E-01 i 1.00E-01 1.376-02 1.03E-04 3. 44E-01
2 ND MD ND HD 2 2 00E-04 7. JHE~02 S.S7E-01 6.88E-01
3 ND ND ND ND 3 1.00E-01 3.60E-02 2.72E-01 3.44E-01
4 ND ND ND NO 4 2. 00E-01 8./5E-02 6.60E-01 6. BBE-01
5 ND ND ND ND 5 1.00E-01 6.83E-03 5. 14E-02 3. 44E-01
6 3.00E-02 3.96E-03 2.99E-02 1.0.5E-01 & ND HD ND ND
7 Z.00E-02 6. 82E-03 5. 1LE-02 6.86E~02 7 1.00e~01 7.42E-02 2.S8E-04 3.44E-01
8 3 00E-02 1. 09E-03 8.2%E-u3 1.05C-01 8 2. N0E-04 7.29E-03 5. 50E-02 4. BBE-01
9 - - - - 9 - - - -

10 2.00E-02 1.09E~03 8.25E-03 6. 83E-02 10 1.00E-01 S A7E-03 4.43E-D2 3.44E-04
11 4.00E-02 3. 64E-03 2.75E~02 {.28E-01 11 1.00E-0% 9. 11E-03 6.88E-02 3.44E-01
12 3. 00E-02 4.24E-03 3.20E-02 1. 05E-04 12 1.00E-03 1.43E-02 1.07E-04 3.44E-04
13 4 _00E-02 3.64E-03 2.75E-02 1.38E-01 13 ND ND ND ND
14 2 0DE-02 3. 83E-03 2.89E-02 6.88E-02 14 1. GUE-01 1.94E-02 1.44E-01 3.44E-~04
15 3.80E-02 2.60E-03 1.96E-02 1.07E-04 15 1.00E-01 B 66E~03 6.53E-02 3.44E-01
16 ... - - - - 16 - - - -
17 - - - - 17 - - - -

W 18 ND ND ND ND 18 ND ND ND ND

© 19 ND ND ND ND 19 ND ND ND ND
ag 2. 00E-02 3.55E-03 2.68E-02 6.836-02 21 ND ND ND ND
22 ND ND ND ND 22 ND ND ND ND
23 ND ND ND ND 2 ND ND ND ND
24 ND ND ND ND 24 ND ND ND ND
25 1.00E-02 f.41E-03 1.07E-02 3.44E-02 25 WD ND ND ND
26 - - - - 26 - - - -
27 - - - - 27 - - - -
28 - - - - 28 - - - -
29 2.00E-02 4. 74E-03 3.S8E-02 6.88E-02 a9 ND ND ND ND
30 ND ND ND ND 20 ND ND ND ND
3 ND ND ND ND 4 ND ND ND ND
32 2. 00E-02 3. 04E-03 2.276~0% 6.868L-02 3 ND ND ND ©ND
33 ND ND ND ND 43 1.00E~01 1. 0SE~-02 7. 91E-02 3.44E-01
34 2.00E-02 3.04E-03 2.27E~-02 | 6.8uL-02 34 i.00E-01 1.S0E-02 1 13E~-04 3. 44E-01
is " 1.00E-02 5.69E-03 4.30E-02 3.44E-02 35 3. 00E-02 1.74E-02 1.296~01 1.03E-01




1s

EVENT

VONOV S LIy -

ny/1
ND
ND

L.00E-0S

Ha

S.6YE~06

1b/ni

ND
ND

4.30E-0%

1b/mi/in

N
Nb

Nb

3.44E-09

EVENT

VRNV H WS-

30

55

3.00E-02

As

1.70E-02

Ih/ni

1.29E-04

1b/mi/in

1.03E-04



POA-P TKN

EVENT Mg/l lb ib/ni 1b/mi/Zin  EVENT g/l 1b 1b/ni lb/mi/in
i - - . . i - - - -—
2 2. 10E-04 7.79E-02 S.8%E-ud 7.22e-04 2 1.70E+00 6.27E-014 4.73E400 5.84E+00
3 . 3. 00E-02 i.08E-02 8. 1SE--0% 1.03L-01% 3 3.00E~01 {.08E~-01 8.15E-01 1.03E+00
4 6H.VOE-02 2.62E-u 1.98E-01 2.04E-01 4 6.00E-08 2.62E-01 1.98E+00 2.06E+00
S - - - - S - - - -
6 - - -— - 6 - -— - -
7 4. 4SE+00 1 .52E+00 1.45€+04 1.92E404 7 6.00E+00 2.0SE+00 1.55E+04 2.06E+01
8 - - - - - 8 - - - -
9 - - - - 9 - - -
10 - - - - 10 - - - -
14 - - - i1 - - - -
12 - - - - 12 - - - -
13 - - ~ - .43 - - - -
14 7.00E-02 1.34E-02 1.04E-04 2.41E-01 14 S.00E+00 9.57E~04 7.22E+00 1.72E+04
iS 9.00E-02 7.79E-03 S.88E-02 3. 09k~014 15 2.00E+00 1.73E-01 i.31E+00 6.88F+00
16 - - - 16 - ~ - -
£7 - - - - 17 - - - -
K; i8 1.10E-04 3.04E-02 2.287E-04 3.786£-01 ig 2.00E+00 - S.47E-0% 4.14E+00 6.88BE+00
19 - - - - 19 - - - -
a4 1.00E-04 1.78E-02 1.34E-04 3. 44014 21 2.00e+00 3.4%E-01 2.64E+00 6.688LE+00
22 8.00E-02 1.82E-0¢ 1.38E-014 2.7%k-04 az 2.006+00 4. .56E-01 3.44E+00 6.88E+00
23 - - - - 23 - - - -
24 1.40E-014 2.04E-02 1.54E-014 4.84E-04 24 2.00E+00 2.92E~01 2.20E+00 6.88E+00
2% 1.S0E-04¢ 2.12E-02 1.60E~04 S.16E--04 25 2.00E+00 2.82E-01 2.13E+00 &.88E+00
26 - - - - 26 - - - -
27 - - - - a7 - - - -
28 - - - - 28 - - - -
29 i.90E-04 4.50E-02 J.40E-U4 6.94E5-01 £9 2.00E+00 4.74E-01 3.58E+00 6.88E+00
30 2.00E-014 4 .83E-02 3.64E-04 6.86E~-01 30 2.00E+00 4 .83E-01 3. 64E+00 6.80E+00
3t 7.00E-02 2.20E~-02 1. 66E-01 2.44E-04 31 1.00E+0D 3. 14E-04 2.37E+00 3.44E+00
32 2.50E-01 3.76E-02 2.84E-04 B.60E-01 32 1.68E+00 2.53E-01 1.91E+00 S.78E+00
33 1.30E-04 1.36E-02 1.04E-048 4.47E-01 33 2.90E+00 3.04E-01 2.29E+00 ?.97E+00
34 32.00E-02 4.51E-03 3.40E-0¥ 1.03t-01 74 S.60k-014 8.42E-02 6.35E-01 1.93E+00
35 3.00E-02 4 .S6E-02 3.44E-01 2

L7%E-01 35 ND ND HD ND




139

EVENT

PR e e R s A ek b
CONOVNIUWNrFreOIONOCWVL WY e

CaLY
S -

Py

ry
o

n
>

n

1]

[N R NS N [
WlmcooNt 0N

[ARZ N
[P ]

(%3

-

M b

[ SR OV I oM

.20E-04
L70E400

L00E-04

.00E-02
.00E-02

L 60E-01
L20E-01

.00E-0L
.30E-014
.AGE-04
.S0E-01
LH0E-01
L20E-01
LQVE-04

NO2 + NOJ

S U

Y

-

r

o OF o -

Lot O

1b

.99E-01
L40E-02
CB1E-02

.A7E~02

.30E-02
.47E-01

.73E-02

L07E-02
.11E-03

L79E-02
.14E-02

.74E-02
L97E-02
.07E-014
L2LE-0E
L77E-02
L3LE-02
.S3E-04

Wb N

r

R oo

&Rl Lo Wl

1b/mi

L 26E4U0
.07E-04
L64E--UtL

.43E-04

.73E-04
. 11E+GO

.06E-01

L0uE~-02
.88E-02

.86E-04
.34E~04

.58E--01
.04E--01
L0/E--04
.97E-04
L85E--014
.77E-04
LO6EADY

[T V]

-

N o

OV P = O

Ib/mi/Zin

.78E+00
16E-04
L78E-04

.50L-04

14601
.84E+00
.44E-04

.06E-04
.38E-014

.9AE-04
.56E-014

.BBE~014
L 13E400
L7400
Le0E+00
L 24E+00
. 44E+00
L SEH00

EV

iT.

SONCUNDH- -

N

26

- - N

oo

[ 2

DD

NN D DO D

mg/1

.00E+00
LOOE+DD
.SO0E+014
. 00E+0Y

L00E+0Y
LODE4DY

.00E+CD
.00E+00
.00E+00D
.00E+00
.00E+00Q
.00E+00

C10E+02

LO0E+00
.00E+00

.00E+00
LO0E+DD

.O0E+DD
.00E+00
LUOE+N0
.00E+00
LOOE+DD
.O0E+00
LJOE+OD

C1

N ONbL W S NG S

-

v

RSN TR0

1b

.S7€~-01
.24E+00
.A0E+00
.37E+00

LA2E+00
.64E-04

.2BE-01
.56E~01
.06E-0
.20E-01
LS3E400
.Ab6E-01

LO0LE+D4

.33E-04
.37E+00

.B83E-04
Lb9E-Dt

.4BE-01
ATZE+00
.SAE+00
01E-01
.24E-01
.S1E-04
LBSE+00

g IR A ]

S D 1] Ko VT

MNWLD

1b/mi

.22E+00
CO7E+0L
LO07E+01
.B30E+U4

.S8E+04
.75E+00

.4BE+00
LA4E+00
.S3E+00
APE+00
AGE+DYL
LGLE+0D

.27E+02

LO2EA00
L03E+01

LAOE+00
L2LE+00

ASE+00
.64AE+ 0L
LQUE+DL
~S4E+00
.9SE+00
.40E+00
ASES0L

lb/mi/in

(2] Laall R 2Nl ol 1Y) (2R wwnmtron

N

> -

[l B o R 2

.A1E+014
.06E+01
LL6E+04
LA4E+0S

.44E+04
LA4E+0Y

LDHEOS
L72E+401
L72E401
L09E+0L
L7%E4+04
L30E+01

.78E+02

L03E404
.06E+04

. 3BE+0L
-3GE+08

.38E+04
.09E+04
L7SE+01
L30E+0L
L72E+04
.03E+01
L72E+01



Na ’ Ca

EVENT - ng/1 1b 1b/ni 1b/ni/Zin  EVENT tng/1l 1b 1b/mi 1b/nmi/in
1 - - - - i - - - -
2 6.00E+01 2.24E+04 1.67E+02 2.06E+02 2 {.90E+01 7.04E+00 $.29E+01 6. .53E+04
3 - - - - 3 - - - -
4 - - - - 4 - - - -
S -~ - - - S - - - -
6 - - - 6 - . - - -
7 - - - - 7 - - - -
8 - - - - 8 - - - -
9 - - - 9 - - - -

10 - - - - 10 - - - -
11 - - - - 11 - - - -
12 - - - - 12 - - - -
13 - - - - 13 - - - -
14 - - - 14 - - - -
15 - - - - 1S - - - -
16 - - - - 16 - - -
o 17 - - - - 17 - - -
& 18 - - - - 18 - - - -
19 - - - 19 - - -
24 - - - - 21 - - - -
22 - - - - 22 - - - -
23 - - - - 23 - - - -
24 - - - - 24 - - - -
29 - - - - 2% - - - -
26 - - - - 26 - - - -
27 - - - - 27 - - - -
28 - - - 28 - - - -
29 - - - - 29 - - - -
30 - - - - 30 - - - -
31 - - - - 34 - - - -
32 4. 00E+00 &6.01E~-01 4 .S4AE+00 . 30E+04 32 - - - -
33 2.60E+00 2.72E-01 2.06E+00 8.94124+00 33 - - - -
34 2.80E+00 4.21E-014 3.10E+00 ?.63L400 34 - - - -
38 2.890E+00 1. 9%E+00 1. 20E+014 P?.651+00 a5 - - - -




Y

EVENT

-

VDNV L W

-TJ

VIO LD o

= ]

ng/1

ND
ND
ND

.00E+00
.20E+01

L00E+00
.00E+00
.00E+00
LQ0E+00
.00E+00
L00E+00Q

ND

.00E+00
.00E+00

.00E+00

ND

ND

.00E+00
LO0E+00
LJO0E+61
LAUEADY
.00E+00
LO0E+00

504

- el

SOOI D

e e O]

ib
ND
ND
ND

.B82E-014
L37E-04

L92E-D4
L29E-01
A 3E+00
L29E-04
.S7E-04
L33E-04

ND

.88E-04
AAE-04

.37E-014

HD

ND

.24E-04
.29E-01
.9SE+00
L47E+00
L3S5E+00
.S6E+00

LNV oV ol [ NT))

(AR T |

1b/ni
ND
ND
ND

L16E+00
L30E400

L74E4+00
LSO0E00
LS3EHU0
S0E+00
L22E+U0
L27E+00

ND

.70E+00
.B8e+00

L30E+00

ND

ND

LA7E+00
.74E4+00
LATE4O4
ALERDL
L02E+DY
L4415 +04

o TS gt Ol S o

N LD

1b/mi/Zin

ND
()]
ND

.88L+00
LA3Er0L

LO9E+0S
L7504 04
L7279+
L7750 k04
L7804
L7EEHOL

ND

L72E+04
L3ue+0d

LO3E+04

ND

ND

L03k+04
L813E+00
478404
LULEH0L
.09E+01
L7REC0Y

EVENT

VOO UD WY

30

v & O

mg/1

.40E+D4

CLNE+O4

L30E+04
LQOESOQ

JADE+01

.00E+0Y

.00E+00
.00E+00
.Q0E+0O

[§¥)

N N

AG
1b

JO0HE+DD

.18E+00

.74E-04
.2BE-01

.SSE+00

.73E~04

.24E-014
.S4E+00
.S2E-04

o

Ul =

1b/mi
LO06E+DS

-93E+01

tt

.SBE+00
.4BE+00

AVE+04

.0&4E+00

.A7E+00
.QO0E+0L
LA7EX00

1b/ni/in

3.

7.

e

- e

78E+014
22E+01

A7E40Y
.06E+01
.7812+014

LA4E+DS

.B3E+014
J7SE+04
L72E+04



APPENDIX B
PAVLED RUNOFF

TARLE B-3 Paved runoff flow and quality data - Harrisburg I-8%

18
RAINFALL, RUNOFF,

EVENT DATE inches inches Q/R pH EVENT ng/1 1b 1b/nmi lb/ni/in
1 06/28/80 &6 .GOE-04 1.38E-02 2.30E-02 6.20E+00 i 1.12E4+03 4.77E+400 3.74E+014 2.74E+03
2 06/729/86 3. 00E-01 S.6LO0E-03 1 .87E-02 6.40E+00 2 5.88E+02 1. 01E+00 7.96E+00 1. A2E+03
3 07/24/80 2.02E+00 9.26E-02 4. .57E-02 S.90E+00 3 L. 40E+02 1 .S4E+U¢ 1.21E+02 1 .34E+03
4 07/22/80 4 .00E-01 1.64E-02 4 {1E-02 6.90E+00 4 3.23E+02 1.64E+00 1.28E+04 7. 84E+02
S 07/23/80 1 .90E-04 3 .94E-03 1 . 00E-02 &.45E+00 ) 2.8SE+02 1. 68BE-014 1 .31E+80 6.8B9E+02
6 08/11/80 4.20E-01 2.92E-02 6.95E-02 6.40E+00 & 7.32E+402 6.98E+00 S.16E+014 1.77E4+03
7 10/48/80 3.20E-04 1 .36E-03 4 2SE-03 6.0%E+00 ? 4.38E+02 1.83E-014 1.44E+400 1 . 06E+03
3] 10725780 1.18E+00 &.46E-02 S.22E-02 6.45E+00 8 2.38E+02 4.52E+400 3.54E+014 S.7%E+02
9 10/25/80 3 .90E-04 S RLE-02 £.34E-01 6.S0E+00 ? 3.20E+02 S.14E+00 4.03E+04 7.74E+02

10 10725780 2.40E-01 {1 .96E-02 9. .34E-02 6&6.45E+00 10 2.39e+02 1.44E+00 1. 13E+014 S.78E+02
g: i1 14/24/80 1 .97E+400 S, 98E-04 3.03E-01 6.70E+00 i1 J.6SE+D2 6.72E+04 S.27E+02 8.82E+02
12 02/02/81 1 .37E+400 3. 30E-01 2. .41E-04 7.S0E+00 i2 1.02E+03 1.05E+02 8.23E+02 2.49E+03
13 02/710/84 1 . SHBE+00 {1 02E+00 &.4%E-01 - 13 1 . 0AE+03 3.27e+02 2.56E+03 2.S4E+403
14 02/20/84 1 .02E+00 4 .40E-0f 1.0GE-01 7.40E+00 14 ?.79E+02 3.33E+04 2.64E+02 2.376+03
15 02/20/34 3.S0E-01 ¢©.34E-03 2.67E-02 7.%0E+00 is 4.36E+02 1.26E+00 9.8SE+00 1.05E+03
16 04/11/81 2.30E-04 1.8%-03 8.06E-03 7.20E+00 i6 4 ALE+02 2.52E~-01 {.98E+00 1.07E+03
17 04/42/81 1 .HUE-0§ 41 .8SE-03 §.03E-02 7.40E+00 17 3.9%E+02 2.26E-01 1.77E+00 9 .5SE+02
18 04/14/84 8.00E-04 7.80E-02 @ . 75%-02 7.80E+00 i8 2.57e+02 6.18E+00 4.84E+01 6 .21E+02
19 04,23/84 3.10E-014 2.47E-03 7.97E-03 7.40E+00 19 2-74E+02 2.06E-01 1.62E+00 & .SSE+02
20 04/24/84 1 .00E-04 1.39E-03 1 .39E-02 7.S0E+00 20 2.S2E+402 1.08E-01 8.47E-01 &.09E+02
2% 04/28/781 A 70E-01 2 63E-02 S.60E-02 &6.90E+00 24 2.99E+03 2.10E+01 1.65E+02 6.26E+03




LS

EVENT

NoNoUTs W e

GO DN U e

Mg/l

.25E+02
CSO0E+0R
. BBE+02
A4E+D2
CSUE+0L
.S0E+04
.78E+02
LADE+OY
C24EH02
.20E+01
.00E+01

.43E+02

LP0E+04

VTS

Ul e DV RN

1b

L32E-014
.S9E-04
L37E400
L63E-04
L23E-02
.55E-04
.S8E-014
L6OE+0D
L99E+00
.56E-01
L66E+0L

.B7E+00

.37E-04

A e rND A0S

1b/mi

ABE+00
LO3EH00
L21E+H0Y
LALEH00
.S4E-0%
L70E+00
L24E+00
L2SE4G1
S6E+01
L3GEXU0
C3OEHD2

.82E+04

.3S5E+00

MR DLW

o

lb/mi/in
028402
LHIEH02
.SAE+HI2
L6BEA02
.33E+02
LINE+02
1AL 402
L0SE+D2
LD0E+02
L22E+02
108402

.A6E+0R2

L43E+04

EVENT

VANV LN~

ONF IR WNUI RN = 0D T8 WH

mg/l

.B2E+02
L24E+02
.SBE+02
LHUE+OY
LBO0E+04
LB2E+02
LbAE+02
LOSE+02
.23E+02
LADE+OL
L 12E+02
.beE+IR2
LO03E+02
HHEHD2
.04E+02
LLAEH02
.B0E+01
COAEHDR
.00E+02
LSOE+0S
L16E+03

1]
w

NI re s TSP DD TS

1b

L91E+00
.S9E-01
LO02E+01
.87E-04
A7E-02
. 34E+0C
L41E-04
. PPE+00
.98E+00
.26E-01
.06E+04
LO9E+01
.H8E+02
L2SE+D4
.99E-01
L22E~01
.74E-02
.A3E+00
LOIE-02
L21E-02
.7SE+014

SRR ORI O R, O W2HRLTNS

1b/mi

L2BE+04
L 38E+00
O2E+01
.B2E+00
.06E-01
LADE+O1
L67E-08
.SLE+DS
.SSE+04
.S6E+0D
L62E+02
L33E+D2
.24E4+03
727E+014
.3SE+00
.H9E-01
ASE-01
LP0E+01
.97E-01
LH3E-04
L37E+02

1b/mi/in
1 . 6SE+03

Ve QR RO DN~ RN RO

LB3E+02
C6SE+DR
LJ2EHD2
AJE+02
A7E+DT
.38E+02
.SAE+02
L97E+02
LILEHO2
L74E+02
LO0LE+D2
.22E+03
LBSE+02
.SLE+02
ATE+02
AGERO2
L44E402
L42E+02
.BAE+02
.22E+03



8¢

EVENT

NVONOCND WA -

O EONWLS= o

3

Mg/l

.20E+014
.O00E+0{
.70E+04
L20E+0Y
.00E+00
L20E+0Y
.20E+04
.G0E+00
.00E+00
.00E+00
.20E+01

.ADE+04

L 10E+04

V&S

W= 20 =0 R

-

)

ib

.64E-01
.9O0E-02
.06E+00
.0BE-02
.29E-03
.BBE-014
.34E-02
.33E-01
.29E-04
.63E-02
L21E+00

L46E+00

r—

.64E-01

e POD DO NI

n

lb/ai

.07E+00
.ALE-04
LE9E+00
L?77E-04
CASE-02
.26E+D0
L0SE-04
.04E+0B
LO0LE+00
.BAE-01
L73IE+04

.07E+00

.07E+00

O e IO PO O O™

@

o

l1b/mi/in  EVENT

LSOE+02 i
LO7E+DL 2
Q4L +08 3
.QUE+014 4
18E+01 S
.74E+04 ()
.74+01 7
L6PE 0L B
L93E+01 9
L4%E 104 10
.90E+018 i1
- 12
- 13
L 22E+0L 14
- 15
- i6
- 17
LO66ETDY i8
- 184
- 20
- 21

tg/1

2.30E+04

1.70E+0%

1.30E+04

1.30E+08

T0C
1b

6 .S7E-04

3.23E~01

2.39E+00

lb/ni

S.1SE+00

2.53E+00

1.88E+01

.45E+00

r

lb/mi/in

S.56E+04

4. 44iE+08

3. 14E+04

3.44E+04



6¢

cop Pb

rng/1 ' 1b 1b/mi 1b/amizZin

EVENT Mg/l 1b 1b/mi 1b/ni/Zin  EVENT
1 - - .- - 1 1.00E-01 4. 26E-04 2 .34E-03 2.42E-014
2 - - - - 2 ND ND ND ND
3 S.40E+014 1.S4E+00 1.24E+04 1.316+402 3 3.00E-01 8.S7E-03  6.72E-02 7.2SE~01
4 - - - - 4 ND ND ND ND
s - - - 5 3. 00E-014 1 .76E-04 1.38E-03 7.25E-01
& - - - - & HD ND ND ND
Vi - - - - 7 ND ND ND ND
8 3.30E+014 6.27E-01 4.92E+00 7.98E401 8 ND ND ND ND
9 - - - - 9 2.00E-014 3.21E-03 2.52E-02 4 .63E-01
10 - - - - 10 ND ND ND ND
11 2 .10E+04 3.87E+00 3.03E+01 S.08E+01 it 1.00E-01 1 .84E-02 1.446-04 2.42E-01
12 - - - - i2 2.00E-01 2 04E-02 1.60E-01 4. B3E-01
13 - - - - 13 4. 00E-02 1.26E-02 9 .8SE-02 9. 67E-02
14 - - - - 14 4 00E-D2 i.36E-03 1.07e-02 9 .67E-02
15 - - - - 15 ND ND ND ND
16 - - - - 16 8.00E~02 4 .S7E-05 3.585-04 1. 93E-014
17 - - - - 17 i.00E~02 S.74E-06 4.48E-0% 2.42E-02
18 3.50E+01 8.44E-04 6.60E4+00 8.46E+014 18 2 00E-02 4 . 31E-04 3.77E-03 4 . 83E-0p
19 - - - - 19 ND ND ND ND
20 - - - - 20 ND ND ND ND
24 - - - - ag 2.00E-01 1.626~03 1.276~02 4.82E~-04



N
3
-
L]

EVENT ng/1 1b lb/ni 1b/ni/Zin  EVENT ng/1 1b 1b/mi lb/mi/in
1 2.10E-0¢ 8.95E-04 7.02E-03 S.00L-014 i J.00E+01 1.28E-014 1.00E+00 7.2SE+04
2 1.20E-014 2.07E-04 1.62E-03 2.90E-01 2 9. 60E+00 1.66E-02 i1 .30E-01 2.32E+04
3 2.20E-04 6.28E-03 4.93E-02 5.32E-04 3 1.50E+014 4.28E-01 3.26E+00 3.6TE+04
4 t.20E-04 6.08E-04 4.77E-03 2.90E-04 4 S.00E+00 2.%3E-02 1.99E-04 1.24E+014
) 1 BOE-04 1.06E-04 8.30E~04 4 Z5E-04 S 4 .50E+00 2.65E-03 2.07e-02 1.09E+04
& ?.00E-02 8.10E-04 6.3%5E~-03 2. 43E-~04 6 1.40E+01% 1.26E-0¢ 9?.80E-014 3.38E+04
7 Z.30E~-04 1.38E-04 1.00E-03 7.98k-014 7 1.04E+04 4.36E-03 3.42E-02 2.91E+04
8 1.60E-01 3.04E-03 2.38E-02 3.87E-04 8 4.4L0E+00 B.74E-02 6. 45E-01 1. {4E+04
9 2.00E-01 3.21E-03 . 2.52E--0 4.83E-01 9 &6.50E+00 1.04E-01 6.19E-01 1 .S7E+01%

i0 1.80E-01 1.09E-03 B8.93E~-03 4. 3%5E-01 10 2. HUE+00 1. 69E~-02 . 33E-04 6.77E+00
g; i1 1.70E~01% 3.43E-02 2.46E-01 4.44E-01 14 S.20E+00 ?.58E-01 7 .SLE+00 1.26E+01
12 2.20E-014 2.24E-02 1.76E~-04 5.32E-01 12 8.10E+00 8.25E~-01 &.47E+00 1.96E+04
13 1.40E-04 4.40E-02 3.45E-01 3.38E-01 13 1 .S4E+04 4.84E+00 3.79E+04 3.72E+04
14 1.90E-04 6.47E-03 S.07E~02 4.59E-04 14 1. 20E+04 4.08E-01 3.20E+00 2.90E+014
15 2.00E-04 $.76E-04 4.52E-03 4.83E-01 19 4.40E+00 1.27E-02 9.94E-02 1.06E+04
16 3.30E-04 1. .88BE-04 1.48£-03 7.98E--0% i6 2. 30E+0¢ 1.31E-02 1.03E-0¢ 5. 56E+04
17 1.20E~-0% 6.85%E-0S 5.38E~04 2.90E~01 17 3.30E+00 1.688E-03 1.48€E-02 7.98E+00
i8 6.50E-02 1.56E-03 1.23E-02 1.576-04 i8 S.10E+00 1.23E-01 9?.61E~-01 1.23E+04
19 ?.00E-02 6.85%E-05 S.38E-~04 2.48E-01 19 4.70E+00 3.S8E-03 2.84E-02 1.14E+04
20 1 . 10E-01 4.74E-0S 3.70E-04 2.66E-01 20 3.S0E+00 1.50E-03 1.18BE-02 B.46E+00
21 4.50E-0¢ 3.65E-03 2.86E-02 1.096+00 21 1.45e+02 9.33E~01 7.32E+400 2.78E+02




19

o
]
%)
<

EVENT Mg/l 1b 1b/mi 1b/mi/in EVENT Mg/l 1b 1b/mi 1b/mni/in
i S.00E~-02 2.13E-04 1.67E-03 1.28E-04 i 1.10E-01% 4.69E-04 3.67E-03 2.82E-014
2 S.00E~-02 8.63E-05S &.77E-04 1.28E-01 2 ?.00E~-02 1.55E-04 i.22E~-03 2.30E-01
3 6. 00E-02 {.74E-03 1.34E-02 1.54E~-04 3 8.00E-02 2.28E~-03 {.79E-02 2.05E-04
4 &6.00E-02 3.04E~04 2.39E-03 1.54E~04 4 4.00E-02 2.03E-04 {1 .S9E-03 1.02E-01
s 8.00E-02 4 .70E-05 3 .69E~-04 2.05E-01 S 1 .40E~01 8.23E~-0% 6.45E-04 3.S8E-014
6 ND ND ND ND 6 {.10E-01 9.89E-04 7.76E-03 2.82E-01
7 3.00E-02 1.26E~-05 ?.85E~0% 7.68E-02 7 1.70E-01 7.42E-0S S.9BE-04 4. 3SE-01
8 ND ND ND ND 8 5.00E-02 ?.49E-04 7.45E~-03 1. 2BE-01
? ND ND ND ND 9? S.00E~-02 8.03E-04 6.30E-03 i1.28E-01

i0 ND ND ND ND 10 i.00E-014 6.04E-04 4.74E-03 2.56E-014
i ND ND ND ND 11 4 .00E~02 7 .37E-03 5.78E-02 1.02E-04
12 - - - - 12 - - - -
13 - - - - 13 - - - -
14 8.00E-03 2.72E-04 2.14E-03 2.05%E-02 14 4.60E-02 1.57E-03 1 .23E-02 1.16E-014
15 - - - - 15 - - - -
i6 - - - - i6 - - - -
17 - - - - 17 - - - -
i8 65.00E-03 1{.44E-04 1 .13E-03 {1 .S54E-02 18 3.80E-02 ?.13E-04 7 .16E-03 9.73E-02
Y : : : T : - -
21 i.90E-01 i.54E~-03 1 .24E-02 4 .86E~-01 21 1.00E-01 8.141E-04 6. 36E-03 2.56E-014



[4°]

EVENT

OVONOCUV L WIOm

& ro

Mg/l
ND
ND
ND
.00E-02
.Q0E-02
ND
.00E-02

Cd

1b

ND

ND

ND
1.0iE-04
1.76E-05

ND
4.49E-06

ND

ND

ND

ND

2.04E-04

ND

ND

1b/ni

ND

ND

ND
L9SE~04
.38E-04

-~

3.28E-0%
ND
ND
ND
ND

1.60E-03

1b/miZin  EVENT
ND $
ND 2
ND 3
LBSE-02 4
. 25E-02 5
MD 6
APE-02 7
MD 8
ND 9
ND 10
ND it
- 12
- 13
LASE~D2 14
- 15
- 16
- 17
ND 18
- 19
- 20
ND 24

Mg/l

.80E~-01

ND
Nb

.00E-04

ND
ND
ND
ND
NP
HD
ND

.0DE~02

.00E-02

.00E-0%

1b
4.264E-04

ND

ND
5.07E-04

ND

ND

ND

ND

ND

D

ND

6 .81E-04

2.40E-04

8.11E-04

1b/nmi
3.34E-03
ND
ND
3.98E-03

ND
ND
ND
ND
ND
ND

S.34E-03

1.89€-03

6.36E-03

lb/mi/in

2.42E-04
ND
ND

2.42E-01
ND
ND
ND
ND
ND
ND
ND

4.83E-02

2.42E-02

2.42E~-014



Hg As

EVENT ng/1 1b 1b/ni 1b/ni/in  EVENT ng/l 1b 1b/ni lb/mi/in
‘ - . - - - 1 - - - -
2 1.30E-03 2.24E-06 1.76E-05 3.14E--03 2 - - - -
3 6. 00E-04 1.74E-05 1.24E--04 1.45E-03 3 ND ND ND ND
4 - - - - 4 —~ - —
S - - - - 9 - - - -
[ - - - - [ - - - -
7 - - - B 7 - -~ 3 -
8 8.00E-04 1.52E-05 1. 49E-04 1.94E£-03 8 ND ND ND ND
9 - - P - 9 - - - -—

10 - - - - 10 - - - -
i1 ND ND ND ND 11 ND ND ND ND
12 - - - - 12 - - - -
13 - - - 13 - - - -
14 - - - - 14 - - - -
i5 - - - - 15 - - - -
16 - - - 16 - - - -
17 - ~ - - 17 - - - -
18 - - - - i8 - - - -
19 - -~ - - 19 - - - -
20 - - - - 20 - - - -

]
-
1
1
1
i
ra
[
i
L}

'
)



POA-P TKN
Mg/l 1b 1b/mi 1b/Mi/in

EVENT N/l . 1b 1b/mi 1b/mi/Zin  EVENT
$ 3.60E+00 1.S3E-02  1.20E-01  8.70E+00 1 S.00E+00  2.43E-02 1.67E-01 1. 21E+04
2 1.64E+00  2.83E-03  2.22E-02  3.96E+00 2 4.30E400  7.42E-03  S.B2E-02 1.04E+04
3 1. B2E+00 5.20E-02  4.08E-01 4. 40E+00 3 3.30E+00 9.42E-02 7 .39E-04  7.98E+00
A L.S3E+00 7 .76E-03  6.08E-02 3, 70E+00 4 3.10E+00 1. GVE-02 1.23E-01 7.49E+400
s 1. 216400 7.44E-04  S§.S8E-03 2. 93E+00 5 2.60E+00 1.SIE-03 1.20E-02  &6.29E+00
6 - - - - 6 - ~ - -
7 - - -— P 7 - — - -
8 9.30E-04 {.77E-02  1.39E-04 2. 25E+00 8 £.70E400  3.23E-02  2.S3E-01 4. 11E+00
9 9.00E-01 1.45E-02 L.13E-01 2. 48E+00 9 1.40E+00 2. 25E-02 1.76E-04  3.38E+00
o 10 8.00E-04 4.84E-03  3.79E-02 1 .94E+00 10 1. 60E400 9. 67E-03  7.S9E-02  3.87E+00
& 14 5. 70E-04 1.05E-01 8.23E-04 1 .3BE+00 11 1.04E+00 1.92E-01 1.50E+00  2.S1E+00
12 - - - - 12 - - - ~
13 - - - - 13 - - - -
14 7.70E-04 2.62E-02  2.06E-01 1. BLE+00 14 1.90E400  &.47E-02  S5.07E-01 A.SPE+00
15 - - - - 15 - - - -
16 - - - - 16 - - - -
17 - - - - 17 - - - -
18 3.80E-01 9.43E-03  7.16E-02  9.19E-01 18 1.10E+00  2.64E-02 2.07E~-04 2,66E+00
19 - - - - 19 - - - -
20 - - - ’ - 20 - - - -

21 - - ~ - 21 - - - -
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.23e+02
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Db e uio s oo
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LPAE+04
A9E+08
L0AE+01
LS3E+01
.08BE+0L

LB3E+0L
LR3E+04
.S9E+04
A4E+DE
.AGE+0L

.76E+02
.97E+Q2
L43E+08
. 64E+02
S3E+04

.32E+014
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.00E+04
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.20E+00
.S0E+00
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SL0E+0S
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.JAE+0Y
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LO7E+0
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Vo= & -

D™D
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.18E-03
.04E-01
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LL6E+Q0

.2SE+00
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.3SE-04
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.04E+6Y
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"

lb/mMi/in  EVEN

LA2EHDY
LABE+04
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t
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L

3
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.63E+04
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APPENDIX B
PAVED RUNOFF

TAKLE B~4 Paved runoff flow and quality data - Efland I-8%

¥ Ts

RAINFALL, RUNOFF, .

EVENT DATE inches inches Q/R pH EVENT mg/1 1b 1b/mi 1b/mi/in
1 08/11/88 1.79E+400 1.22E+00 &.B2E~0% &6.40E+00 1 1.20E+02 8.26E+0% 4 26E+02 3.49E+02
2 08719781 1 .23E+00 7.70E-01 &.26E-01 6.25E+00 2 7.40E+04 3.22E+04 1.66E+02 2.1SE+02
3 09/07/84 3.70E+00 3.S3E+00 9.S4E-04 S.95E+00 3 ?.S0E+014 1 .B89E+02 ?.7SE+02 2.76E+02
4 09/08/81 S.80E-0f 4.60E~01 7.93E~-041 4.90E+00 4 7 .80E+0¢ 2.02E+014 1.04E402 2.27E+02
s 10/725/8f 7.80E-04 2.90E~0{ 3I.72E-01 6.ASE+00 S 1.40E+02 2.29E+04 1 .48E+02 4 .07E+02
-3 10/26/784 3.S0E-01 2.80E-01 8.00E-01 4.25E+00 ) 7.00E4014 {1 . 41E+0% S.70E4+01% 2.03E+02
7 10/26/84 3.20E-0% 4 . 60E-0f S.00E-04 &.4SE400 ? 9 .S0E+01 8.98E+00 4 .42E+04 2.76E+02
8 10/27/84 {1 .S0E-04 9.00E--02 &.00E-04 &.1SE+00 8 ?.90E+01 4 . 82E+00 2.49E+01 2.76E+02
? 10/27/84 S.80E-0f 5.10E-01 8.79E~04 6.55E+00 9? 7.S0E+04 2.16E+04% 1. 14E+02 2.18E+02

10 12/45/84 41.77E+00 1t .20E+00 &.78BE-014 6.2SE+00 10 1. 09E+02 7.38E4+01% J3.80E+02 3.17E+02
i1 12/24/88 1.0%E+00 9.60E-01  9.44E-014 &6.60E+00 i1 2.82E+02 {1 .S3E+02 7.87E+02 8.20E+02
12 01/16/82 - {.20E-04 - &6.45E+00 12 3.86E+403 2.64E+02 { . 3SE+03 1.42E+04
13 08/19/82 3JI.40E-04 2.30E-0% 7.42E-0% &.S0E+00 13 1.58E+03 2.05E+02 1.06E+03 4.S9E+03
14 0L/20/82 - i.30E-04 - &.S0E+00 i4 8.52E+02 6. 25E+01 3.22E+02 2.48E+03
. 15 04/23/82 S.40E-04 3. P20E-04 7.6SE-04 6.60E+00 15 1.14E+03 2 .91E+02 1.29E403 3.31E+03
o 16 02/03/82 $.09E+00 41.04E+00 9.S4E-01 6.30E+00 16 2.52E+02 §.4BE+02 7 .62E+02 7.33E+02
17 02/09/82 4.60E-0% 1.00E~-0% 2.417E-04 6.10E+00 17 3.65E+02 2.06E+04 1. 06E+02 1. 06E+03
18 02/742/82 4.90E-04 §.80E-08 3.67E-01 6. 30E+00 i8 3.4%E+02 3.50E+014 . 1.81E4+02 {.00E+03
19 02/27/82 1.4A0E+00 9.10E-01 &6.5%0E-01 6.80E+00 19 5. 085E+02 2.59E+02 1.34E+03 1.47E+03
20 03/06/82 3.30E-01 S.00E-02 4. .S2E-01 6.65E+00 20 3.60E+02 1. 04E+01 5. 35E+01 1.07E+03
21 03/07/82 6.S0E-04 S.80E~-01 8.92E-01 6.75E+00 24 2.24E+02 7 .33E+04 3.78E+02 6.91E+02
22 03/720/82 9.00E-04 6.40E-04 7.44E-0% 6. .68SE+00 22 2.00E+02 7 . 22E+01 3.72E+02 5.81E+02
23 04/08/82 6.40E-01i 41.40E-014 1.72E~0%1 &6.0S5E+00 23 2.3SE+02 1.46E+01 7.S4E+01 & .83E+02
24 04/20/82 3.90E-04 1.00E-02 2.56E-02 6.00E+00 24 3. 48E+02 1. 96E+00 1 0iE+01 1. 04E+03
a5 04/26/82 3.40E-04 9.00E~02 2.90E-04 6.35E+00 as 3.95E+02 {.80E+04 ?.29E+014 1.03E+03
26 04/27/82 4 .80E-04 2.00E-02 41.41E-0% 6.4S5E+00 26 4.42E+402 4. 99E+00 2.57E+014 1.28E+03
27 04/27/82 3I.60E-01 4.10E~-0f 3. 06E-04 6&6.70E+00 27 4.57E+02 2.B4E+0L 1.46E+02 1.33E+03
26 05/24/782 4.S0E~-01 3JI.00E~02 6.67E-02 6.25E+00 28 J. LSE+D2 5.33E+00 2.7%E+04 9. 16E+02
29 05/24/82 1.60E+00 £.S2E+00 9.50E-014 6.50E+00 29 1.5%E+02 1 .33E+02 6.85E+02 4 .S4E+02
30 05/727/82 4.40E-01 2 .S0E-04 S . 68E-01 6.20E+00 30 2.30E+02 3.24E+014 {.67E+02 6.69E+02
34 05/29/82 4.50E-04 4.60E~01 3J.S6E~01 6.20E+00 31 7.40E+02 6.41E+DL 3.30E+02 2.06E+03
32 0S/34/82 2.50E--01 6.00E-02 2.40E-01f 6.30E+00 32 2.5S0E+02 8. A6E+00 4 36E+01 7.27E+02
33 06/03/82 2.08E+00 41.42E+00 &.8B3E-01 6.25%E+00 33 1.20E+02 9. 62E+014 4.95E+02 3.49E+02
34 06/04/82 6.70E-04 S.410E-01 7. 61E-04 6.30E+00 34 1 .SSE+02 4. 46E+01 2.30E+02 4 .91E+02
35 06/710/82 2.03E+00 2.04E+00 9.90E-01 6.65E+00 35 8.00E+0% ?.07E+04 4 .67E4+02 2.33E+02
36 06710/82 6.00E-04 &4.20E~-01 4§ . 03E+00 6&.70E+00 36 1. .3SE+02 4.72E+01 2.43E+02 3.92E+402
37 06/717/82 A.10E4+00 7.60E-01 6&6.91E-04 6.72E+400 37 1.90E+02 8. 4SE+01 4. .20E+02 S.52E+02
38 06/29/82 4 .42E+00 7.90E-04 7.0%E-04 4.70E+00 38 1.47E+02 S.22E+01 2.69E402 3.40E+02
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29

33

NN

Mg/l

.S0E+014
.00E+D1

.L0E+04

.72E+02

.00E+01

.20E+04
.DCE+0%
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r
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.ASE+04
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1

1
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.66E+02
.08E+02
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.65E+02
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1

t et
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J0E+01
.D0E+00
.80E+04%
.00E+00
A0E+04
.00E+00
LA0E+01
.90E+04
.00E+00
.60E+04
L40E+018
L40E4+01
.00E+00
.00E+00
.S0E+01
.S0E+01
L70E+014
.70E+04
L20E+04E

.00E+0¢
L40E+01
.70E+04

.BUE+01
.QOE+DY
.90E+014
.40E+D4
L70E+014
L40E+0Y
.SO0E+04
J60E+0Y
L40E+01
.40E+0¢
.20E+014
.70E+04
LA0E+08
.00E+00
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1b

L95E+00
.21E+00
.S9E+0¢
.82E+00
.BOE+00
.26E+00
.26E+00
.65E-04
LOLE+00D
.08E+0¢
.S8E+00
.63E+00
.79E-01
.14E-04
.30E+00
.0SE+04
.S2E+00
.73E+00
.16E+00

.SSE+00
L23E+01
.06E+00

LA2E+400
. 74E-01
.42E+00
.76E-01
.BYE+01
.37E+00
.97E+00

22E+00

L9RE+0L
.P1E+00D
.S0E+0L
.4SE+00
.89E+014
LL12E+00

PO LIOOTNNNNIRIN VW WONPRLDD WU DI OI D

1b/ni

LH1E+04
L.O01E+DY
.O9E+02
.36E+00
.27E+400
.SLE+00
.S1E+00
.97E+00
.04E+01
.SBE+01
.91E+04
.37E+00
LOLE+00
.6%E+00
.70E+014
.06E+02
.BSE+00
.P0E+00
. 17E+04

.37E+01
.33E+01
.44E+00

.33E+00
.A4E+00
.25E+04
.97E+00
.S2E+02
.2SE+01
.S6E+014
28E+00
.91E+01
.S6E+01
.29E+02
.87E+04
.72E+01
LLLE+0

lb/mi/in

O N OO0 e 0T D SVU WHENF DR DIDBIIOUIDDHRNRL

.78E+01
L62E+014
.23E+01
LO3E+08
.20E+04
L33E+01
L07E+01
.S2E+04
LO03E+01L
.6SE+04L
.07E+04
.9BE+01
.74E+04
.03E+04
.36E+04
L02E+02
.8SE+01
.P4E+01L
.A9E+04

.BL{E+04
.BBE+01
.94E+01

C14E+4014
L22E+02
L{3E+02
.B8E+01
LbHE+D2
L0LE+08
LHO0E+D2
LDRE+02
.98E+014
.9BE+04
.40E+04
.BSE+01
.28BE+02
O3E+0



EVENT ng/1 1b 1b/nmi 1b/mi/in EVENT ng/1 1b 1b/ni 1b/ni/in
1 4.00E+00  2.7SE+00 1.42E+01 1. 16E+01 $ - - = -,
2 - - - - - - - -
3 S.00E+00  9.96E+00  S.13E+0§ {.4SE+04 3 - - - -

4 - - - - 4 - - - -

5 - - - - 5 - - - -

6 - - - - 6 - - - -

7 - - - - 7 - - - -

8 - - - - 8 - - - -

9 - - - - 9 - - - -
10 6.00E+00  4.06E+00 2. 09E+04 1.74E+01 10 - - - -
11 - - - - 11 - ~ - -
12 S.00E+00  3.39E-01 1.74E+00 1.45E+014 12 L.60E+01  1.08E+00  5.S8E+00 4.65E+01
13 - - - - 13 - - - -

14 - - - - 14 - - - -
1S - - - - 15 - - - -

16 7.00E+00 4. 44E+00 2 .12E+01  2.03E+04 16 - - - -
17 - - - - 17 - - - -

18 - - - - 18 - - - -

< 19 - - - - 19 - - - -

o 20 - - - - 20 - - - -
21 6.00E+00  4.96E+00 1. 04E+04 £.74E+04 21 2.60E+01  B8.S1E+00  4.38E+01 7 . SHE+01
az 7.00E+00  2.S3E+00 £.30E+04  2.03E+01 22 2.20E+04  7.9SE+00  4.09E+01% 6.40E+04
23 - - - - 23 - - - -

24 - - - - 24 - - - -
25 - - - 25 - - - -
26 - - - - 26 - - - -
27 - - - - 27 - - - -
28 - - - - 28 - - - -
29 - - - - 29 - - - -

30 - - - - 30 - - - -
31 - - - - 34 - - - -
32 - - - - 32 - - - -
33 - - - - . 33 - - - -
34 - - - - 34 - - - -
35 - - - 35 - - - -
36 - - - - 36 - - - -
37 - - - 37 - - - -
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n ) Fe

EVENT’ ng/1 1b 1b/mi 1b/mi/in  EVENT ng/1 1b  1b/mi 1b/mi/in
i S.10E-02  3.51E-02 1.BLE-04 1.48E-01 1 1.35E+00 9. .29E-04 4.79E+00 3.92E+400
2 4.00E-02 1.74E-02  8.9SE-02 1.16E-04 2 1.12E400  4.87E-01 2.S4E+00 3.26E+00
3 3.80E~02  7.57E-02 3.90E-01 1.40E~-01 3 1.96E+00  3.90E+00  2.01E+04 5.70E+00
4 4.80E-02 1.356-02  6.42E-02  1.40E-01 4 £ 1SE+00 2. 99E-04 1.54E+00 3.34E+00
s 6.20E-02 1.04E-02  S.23E-02 1.BOE-01 5 1.40E+00  2.29E-04 1. 1BE+00 4.07E+00
6 - - - - 6 - - - -

7 4.90E-02  4.42E-03  2.28E-02 1.42E-04 7 2.00E+00 1.81E-04  9.30E-04  5.B1E+00

8 - - - - 8 - - - -

9 3.80E~02  1.09E-02  S.63E-02  1.10E-04 9 2.10E+00  6.04E-01 3. 11E+00 6.10E+00
10 3.60E-02 2. 44E-02 1.26E~-014 1.05E-01 10 1.60E+00 1.0BE+00  S5.SBE+00 4.65E400
11 - - - - 11 - - - -

12 1.53E-01 1.04E-02  S.34E-02 4. 45E-01 12 5.40E-0f  3.66E-02 1 .BBE-01 1.57E+00
13 §.47E-01 1.94E-02  9.B3E-02 4.27E-04 13 3.00E-01 3.89E-02  2.04E-04 8.72E-04
14 9.20E-02  6.7S5E-03  3.4BE-02  2.67E-04 14 S.00E-08  3.67E-02 1.89E-01 1.45E+00
15 - - - - 15 - - - -

16 S.10E-02  2.99E-02 1.54E-01 1.4BE-01 16 5.90E+00  3.46E+00 1.7BE+01 1.72E+04
17 - - - - 17 - - - -

18 - - - - 18 - - - -
19 7.90E-02  4.06E-02  2.09E-04 2.30E-04 19 1.30E+00  &.68E-01 3.44E+00 3.78E+00

~ 20 - - - - 20 - - - -

~ 21 4.40E-02  1.44E-02  7.42E-02 1.2BE-01 21 5. 60E+00 1.83E400  9.44E+00 1.63E+01
22 3.90E-02 4. 44E-02  7.26E-02  1.13E-04 22 4.80E+00 1.73E+00 8.93E+00 1.40E+01
23 S.10E-02  3.17E-03 1.63E-02 1.48E-01 - 23 4.30E+00 2.67E-01 1.37E+00 1.2SE+04
24 - - - - 24 - - - -
25 - - - - 25 - - - -
28 - - - - 26 - - - -
27 - - - - . a7 - - - -
28 7.30E-02  {.R24E-03  6.37E-03 2. 12E-0f 28 S.40E+00  B.63E-02  4.4SE-01 1.48E+01
29 7.B0E-02  6.69E-02  3.4S5E-04 2.276~01 29 3.90E+00  3.3SE+00 1.72E+04 1. 13E404
30 - - - 30 - - - -
34 - - - - 34 - - - -
32 - - - - 32 - - - -
33 - - - - 33 - - - -
34 - - - - 34 - - - -
35 - - - - 35 - - - -

36 - - - - 36 - - - -
37 - - - - 37 - - - -

38 - - - - s -
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Cd Ni

EVENT mg/1 1b 1b/mi 1b/ni/in  EVENT ng/1 1b 1b/mi lb/mizin
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 1.74€E~02
A ND ND ND ND 4 9.00E~03 2.34E-03 1.20E-02 2.62E-02
5 ND ND ND ND s ND ND ND ND |
6 - - - - 6 - - - -
7 ND ND ND ND 7 1.50E-02 1.35E-03 6.98E-03 4.36E-02
8 - - - - 8 - - - -
9 3.00E-03 8.63E-04 4.45E-03 8.72E-03 9 1.50E-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
14 - ' - - - 11 - - - -
12 7.00E-03 4.74E-04 2.44E-03 2.03E-02 12 3.00E-02 2.03E-03 1.05E-02 8.72E~02
13 - - - - 13 - - - -
14 - - - - 14 - - - -
15 - - - - ‘ 15 - - - -
16 ND ND ND ND 16 ND ND ND ND
17 - - - - 17 - - - _ -
18 - - - - 18 - - - -
= 19 ND ND ND ND 19 ND ND ND ND
20 - - - - 20 - - - -
at ND ND ND ND 24 ND ND ND ND
22 ND ND ND ND 22 ND ND ND ND
a3 4.00E-03 2.48E-04 1.28E-03 1.16E-02 23 2.00E-02 1.24E-03 6.40E-03 S.81E-02
24 - - - - 24 - - - -
25 - - - - 25 - - -
26 - - - - .26 - - - -
2v - - - - 27 - - - -
28 3.00E-03 5. 0BE-0S 2.62E-04 8.72E-03 28 2.00E-02 3.39E-04 1.74E-03 5.81E-82
29 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 - - - - 3 - - - -
32 - - - - 32 - - - -
33 - - - - 33 - - - -
34 ~ - - - 34 - - - -
35 - - - - 35 - - - -
36 - - - - 36 - - - -
37 - - - - 37 - - - -
- 38 - - - - 38 - - - -
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Ca Na

EVENT ng/l 1lb 1b/nmi lb/mi/in  EVENT mg/1 lb 1b/nmi 1b/mi/ in
- - - 4.50E+00 3.10E+00 1.60E+04 1.34E+014

2.11E+00 4.20E+00 2.47e+01 6.13E+00
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- - - - 4.00E+00  2.74E+00 1.40E+01 1.16E+01

- - - - 3.40E+04 1.68E+01  8.65E+04 9.04E+01

1.35E+02  9.14E+00  A4.74E+0%  3.92E+02 £.03E+03  6.94E+04 3.58E+02  2.98E+03
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25 - - - - 25 - - - -
26 - - - - 26 ~ - - -
27 - - - - 27 - - - -
28 - - - - 28 - - - -
29 - - - 29 - - - -
30 - - - - 30 - - - -
31 - - - - 31 - - - -
32 - - - - a2 - - - -
33 - - - - 33 - - - -
34 - - - - 34 - - - -
3s - - - - 35 - - - -
36 - - - - 36 - - - -
37 - - - - 37 - - - -
38 - - - - 38 - - - -
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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 [1b/mi/event (kg/km/event)]
and loadings normalized for runoff volume [1b/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-1
to C~3. Unpaved runoff was not segregated at the Efland site.
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APPENDIX C
UNPAVED RUNOFF

TAKI E C-4 Unpaved runoff flow and quality data - Milwavkee I-94

T8

RAINFALL, RUNOFF,
EVENT DATE inches inches G/R pH EVENT na/l 1b 1b/mi lb/mi/in

1 03/13/79 - 2.38E-02 ~ 7. 40E+00 1 5.11E+02 7 .44E+00D 2.BLE+0L 1.18E+03
2 0%/46/79 - 3.96E-03 - - 2 - - - -
3 03/30/79 3.90E-04 7.24E-04 1.85E-03 - 3 - - - -
4 03/30/79 B.B0E-08 S B3E-02 7.29E-02 7.30E+00 4 S .74E402 2.05E4+01 7.73E+01 1.33E+403
-1 04/18/79 1 .22E+400 3.33E-02 2.73E~-02 7.40E+00 s 3. AGE+02 6. 93E+00 2.61E+014 7 .85E+02
6 04/25/79 1 .20E+00 2. 02E~02 1.68E-02 6.90E+00 6 4 .71E+02 S.82E+00 2.20E+01 1.09E+403
7 01/11/80 - 8.16E-04 - 7. 30E+00 7 2.32E402 1.16E-01’ 4.37E-014 S.36E+02
8 01/16/80 2.40E-04 1.06E-02 S.0SE-02 6.90E+00 8 2.7SE+02 1.78E+400 &6.73E+00 6. 356402
9 02/223/80 1.40E-01 1.%51E-02 41.08E-01 &.0E+00 9 S.39E+02 4. 9BE+00 1.88E+04 1.24E+03
10 03/10/80 - 1.03E-02 - 7 .30E+00 10 1.12E+03 7.06E+00 2.66E+01 2.59E403
11 03/44/80 - 4 B7E-03 - 6.90E+00 11 1.04E+03 3. A0E+00D 1.176401 2.40E+03
i2 02/45/80 - 6. 14E-03 - 7.00E400 12 S.54E+02 2.08BE+00 7.85E€+00 1.28E+03
13 03/16/80 - 1.35E-02 - 7.00E+00 13 3.26E+02 2.69E+00 1.02E+014 7.S3E+02
[0 0]
N
vTs S8
EVENT ng/1 lb 1b/mi lb/si/Zin  EVENT g /1 1b 1b/mi 1b/mi/in
é - - - - i 1.70E+01 2.48E-01 9. 34E-01 3.93E+04
- - - - 2 - - - -
3 - - - - 3 - - - -
4 1.74E+02 6.24E+00 2.34E4014 4 §2E402 4 5.40E+01 1.93E+00 7.27E400 1.25E+02
-1 6. 20E4014 1.26E+00 4.77E400 1.42E+02 5 3.00E+01 6. 11E-014 2.34E+400 6. 93E+01
6 2.00E+02 2.47E+00 ? . 3ZE+00 4. 626402 & 1.90E+01 2. 335E-04 8.86E-0t 4.37E+04
7 - - - - 7 1.00E+01 4. 99E-03 1.88E~02 2.31E+014
8 1.23E+402 7.98E-014 3.0tE+00 2.34E402 8 2.00E+01 1.350E-04 4. 90E-04 4. 62E+04
9 1.1SE+02 1.06E+00 4.04E+00 2. 64FH02 9 1.30E+01 1 .20E-04 4.53E-014 3.00E+01
10 1.3SE+02 8.54E-01 3.21E400 3. 4RE402 10 2.60E+01 1.64E-01 6. 10E~01 6.00E+04
14 1 .2SE+02 3.73E~014 1.44E400 2.8964+02 11 2.8064+04 8.34E~02 3.45E-01 6.47E+014
12 8.30E+014 3.42E-01 1. 4BE+UD 1.926+02 12 2. 30E+01 1.0SE-014 3.97E~04 6.47E+01
13 7.70E+04 6.36E-01 2.40E+00 1.78E+02 13 1.40E+01 1.46E-01 4.36E-01 3.23E+04
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In Fe
ng/1 1b 1b/mi 1b/mi/in

EVENT ng/1 1b 1b/6i 1b/mi/in  EVENT
1 S.00E-02  7.2BE-04  2.7SE-03  1.15k-01 1 1.00E-01  1.46E-03  5.S0E-03  2.31E-01
e - -— - - 2 — - - —
3 - — - - 3 - -— - .
4 1.40E-01  4.99E-03  1.68E-02  3.23E-0% 4 2.90E+00  1.03E-01  3.90E-01  &.70E+00
5 2 20E-04  A4.4BE-02  1.69E-0¢  5.080-04 5 §.70E+00  1.16E-0% . 4.3BE-01 1. 32E+01
6 9. 00E-02  §.41E-03  4.20E-03  2.08C6-04 6 £.40E+00  1.36E-02  S.43E-02  2.S4E+0D
7 1. A0E-01  6.99E-05  2.64E-04  3.23E-01 7 9.00E-01  A.49E-04  {.70E-03 2. 0BE+00
8 A DOE-02  2.S9E-04  9.77E-04  9.24E-02 8 I.A0E-01  2.34E-03  8.8LE~-03  B.31E-04
9 1.50E-01 {.39E-03  S.23E-0% 3. 40E-01 9 6.00E-01  G.54E-03  2.09€-02 1. 39E+00
10 1.00E-01 & 30E~04  2.38E-03  2.31E-01 10 9. 00E-01  S.67E-03  2.14E-02  2.08E+00
11 2 10E-01  6.26E-04  2.36E-03  4.8%E-01 11 9.00E-04  2.6BE-03  1.04E-02  2.0BE+00
12 1.90E-01  7.14E-04  2.69E-03  4.39E-0% 12 1 S0E+00  4.88E-03  1.8AE-02 3. 00E+00
13 1.80E-01  1.49E-03  S.61E-03  4.16E-01 13 9.00E-04  7.43E-03  2.BiE-02  2.08E+00
co
£
cr Cv
. i i/in
. "y i/ NT na/l 1b 1b/mi 1b/ni
EVENT Mg/l 1b 1b/mi lb/mi/in  EVE a/7 _ - 62E-02
1 > 006202 2 .91E-04  1.10E-03  4.62E-02 1 2 00E-02  2.91E-04  1.10E-03  4.62E
2 - - - 5 2 - - - -
3 - - oo . - - .73C-03 1.45E-01
N 5. 00E~-02 1.07E-03  4.04E-)3 Z.gérfgg g E.ggg_gf é:ggg_gg 2.095«02 3 23E-01
° 3.00E-02  6.418704 2.31e-0s T b AT00E-02  A.94E-04  §.@7E-03  7.24E-02
iy - - .77E-04  A.62E-0
7 3.00E-02  1.50E-05  S.65E-05  6.93H-02 7 g.ggt_gé g:gzg_gi T E 01 teefTos
8 ND ND ND NO " 00E~ SE-04  3.14E-03  2.0BE-01
9 ND ND D e . 7 l0E:  ilBaE-03  5.95E-03  5.77E-01
. i - -0 10 2.50E-01 1. H8E- L9BE—-0° . 2~
10 4. 00E-02 2'555 va - F5L0 “oovew 02 11 § 70e-04  5.07E-04  1.94E-03  3.93E-01
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TKN NO2 + NO3

EVENT Mg/l ~1lb 1b/imi Ih/mi/Zin  EVENT ng/1 1b lb/mi 1b/mi/in
= - - - i - -~ - -
3 - - - - 3 - R - -
4 3.20E+00 1.14E-01% 4 34E-041 - 7.3VE+00 4 S.30E-04 1.89E-02 7.13E-02 1 .2PE+00
S 2.60E+00 S.30E-02 2.00E-01 6.00E+00 s 4 00E-014 9.15E-03 J.08E-02 9.24E-014
b - - - - 6 1.00E-01 1.24E-03 4.66E-03 2.31E~04
7 - - - - 7 1.60E-01 7.99E-0% 3.04E-04 3. 69E-01
a8 1. 10E+00 7.43E-03 2.469E--02 2.54E+00 8 1.70E-014 1. 10E-03 4 .16E-03 3.93E-0%
9? 4.00E+00 3.70E-02 1 39E-04 9.24L+00 9 1.20E400 1. 14E-02 4 1BE-02 2.77E+00
10 %.00E+00 3.1%E-p2 1.19E-014 1.19E+04 i0 1. 20E+00 7.96E-03 2.8%E-02 2.77E400
i1 S%.00E+00 1.49E-02 S.62E-02 1.4%t+01 i1 1.79E+00 S.33E-03 2.01E-02 4 13E+400
12 2.80E+00 1.05E~-02 .3.97E~02 &.47E+00 12 6.10E-04 2.29e-03 8.65E-03 1.44E400
13 2.20E+00 1.82E-02 6.86E~02 S.00E+00 13 9.06E-02 7 .A3E-04 2.84E-03 2.08E-01
oo
o
C1 Na
EVENT né/l 1b 1b/mi 1b/mi/Zin  EVENT i1g/1 1b 1b/ni lb/mi/in
i 1.48E4+02 2.46E+00 8.13E+00 3.42L402 i - - - 2
2 2.950E+04 6.06E-02 2.29E-04 S.77E+gi § - - : -
3 1 . 0SE+02 4.63E-02 1.7%E-01 2.42E402 - - ' .
4 1.70E+02 6.06E+00 2.29E+01 3.92.5:+02 4 6. 00E+01 2.44E4+00 8.03E+00 1.39E402
s 1.07E+02 2.48E+00 8.23E+00 2.47L402 S 4.20E+04 8.96E-01 3.23E+00 9.7OE+01
[ 1.20E+02 4 . ABE+0D S.460E+0D 2.77E4+02 [ - - -
? 8.60E+01 4.29E-02 1.62E--01 1.99¢+02 ; - - - -
CA2E+402 7.26E-01 2.74E+00 2.97E402 - ] - - -
g ;.BDE+OE 1.26E+00 6.28E+00 ;.16E+02 9 2.20E+02 "2.03E+00 7.67E+00 $.08E+02
10 & . 00E+02 3.78E+00 1. .43E+01 1.37E+03 10 6.70E+02 4 .22E+00 1 .57E+04 1 .SSE+03
i 4. S6E+02 41.36E+00 S.13E400 1.0SE+03 i1 - - : -
12 2.66E+02 ?.99E-01 3.77e+40 &.14EHI2 12 - -
13 1.10E+4+02 9.09E-01 3.A3E+00 2.94L+02 13 - - - -
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APPENDIX C
UNPAVEED RUNOFF -

TALLE C-2 Unpaved runoff flow and guality data - Socramento Hwy S0

15
RAINFALL, RIINOFF,
EVENT DATE inches inches G/R pH EVENT Mg/l 1b Ib/wi 1b/mi/in
i 02/49/780 4 . 62E+00 £ . HS0E-01 9 .26E-02 6.7012+00 B § 1.98E+02 2.96E+00 2240404 1. 4YE+02
vTs 56
LVENT Mg/l 1b 1b/mi 1b/ni/in EVENT Mg/l ih 1b/ni lb/mi/in
i S.40E 01 8.08E-01 6.108+00 4. 06E+014 1 1. 42E+02 1.68L.+00 1. 261404 0.43L+01
vss Toc
EVENT mg/1 b 1b/ni 1b/mi/in EVENT ng/1l 1b 1b/mi Ib/mi/in
1 1. P0E+01 2.84E-04 21415400 1. A3E+01 1 2. 00E+04 4 49E-01 3. L6E+GD 2.52E+014
o
[+
cop Pb
EVENT Mg/l b 1bh/mi 1b/ni/in EVENT Mg/l 1b iIb/ai Ih/ni/in
i 4.60E4+01 6.88E-01 S.49L400 3 .ALL+OL i 2.00E~01 2.99E-03 2.260-02 1.94E-01
Zn Fe
EVENT ng/1 1b 1b/mi 1b/mni/in EVENT Mg/l b 1bh/nmi Ib/mi/in
1 1.50E--04. 2.24E-03 1.62E-02 1. 436014 i 1. 02E+04 1.53E-014 1. ABE+00 7.58E+00
Cr Cu
EVENT ng/l b 1b/mi lb/wi/in EVENT Mg/l 1b 1b/ii Ib/ui/in
1 ND T ND ND COND 1 ND ND ND ND
Cd Ni
EVENT ng/1 ib 1b/mi Ib/#ni/in EVENT mg/1 1b 1b/ni 1b/mi/in
i ND ND ND HD i 2.00E-04 2.996--03 2.266-02 1 .S1E~01
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APPENDIX C
UNPAVED RUNOFF

TAKLE €C-3 Unpaved runoff flow and quality data -~ Harrishurg I-8t%
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cr - Cu _
ng/1 1b 1b/mi 1b/ni/in

EVENT mg/1 ib 1h/nmi 1b/ni/Zin  EVENT
1 1 .80E-01 4.08E-03 3.20E~-02 2.00E+00 i 2.00E-014 4. S4E-03 3.56E-02 2.22E+00
2 ND ND ND ND ped 5.00E-02 9.24E-03 7.22E-02 8.62E-02
3 - - - - A - - - -
4 - - - - 4 ~ - - -
1) ND ND . ND ND S 7.00E-02 2.90E-04 2.27ce~-03 S.68E-01
Cd Ni
. . i 1b/ni’/in
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EUENT Ngg/l Nle l:‘lltl))/‘“ 1:11/)'“ . i 2. .00E~0% 4 .54E-03 3 S6E-02 2.2SIE)+00
2 J3.00E~02 S.%2E-03 4.33E-02 S.1VE-02 . g MND Nl) N? D
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APPENDIX D

RESULTS OF SWEEPING/FLUSHING STUDIES

In order to understand the processes of highway pollutant depositiom
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 (3.35mm). Particles
larger than 3.35mm were defined as litter and particles less than 3.35mm
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-1
to D-4. Loading values are presented as pounds per highway mile (both
directions).
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b

Gross 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.
€Fuel oil spill on August 10, 1979, 500 1b of oil dry applied to spill in test area.

NA = No analysis performed.

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

Table D-1. Surface constituent loadings at the Milwaukee I-94 site -
1b/highway mile2.
Grossb N J—_-‘—-ﬂ—

Date material Litter T5 TVS BODg TOC CoD Pb Zn Fe Cr Cu Cd

1978
Sept—e—n;:r 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
August 16° 112 5820 12300 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
April 17 1520 11100 66400 2920 NA 124 2390 293 96.1 4290 4.78 36.1 0.426
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 .
May 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
2Both directions. (continued)



Table D-1. Surface constituent loadings at the Milwaukee I-94 site -
1b/highway mile?
(continued).

Date Ni As Hg NO5+NO3 TKN POy Ca Na Cl Sulphate ::za:e Rubber PCB
1978
September 26 0.318 0.013 0.0002 0.320 2.13 1.43 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
May 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 16° 0.576 0.004 0.000 0.156 14.4 2.84 NA NA 25.1 9.93 176 NA NA
September 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 CNA 41.0 NA NA
ER 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 0.596 NA NA 0.050 2.94 3.21 729 7.52 4.75 3.82 56.9 NA 0.002
November 3-4 0.396 NA NA 0.162 4,99 4.51 NA NA NA NA NA NA NA

“Both directions.
NA = No analysis performed.

Metric units: To convert lb/mi to kg/km mulciply by 0.2819.
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Table D~2. Surface constituent loadings at the Sacramento Hwy. 50 site -
1b/highway mile?.
Gross b ¢ d
‘Date material Litter TS VTS BODS TOC CoD Pb Zn Fe Cr Cu
1979
December 12 26.0 379 374 36.4 1.43 12.1 56.8 2.23 0.342 13.7 0.075 0.040
1050
March 27 ND 197 433 22.0 NA 7.04 26.7 0.914 0.158 13.8 0.026 0.032
July 23 214 309 349 25.5 NA 5.98 16.5 1.25 0.202 9.7 0.028 0.034
October 22 ND 93.2 282 22.4 NA 9.76  35.0 1.33 0.198 12,2 0.042 0.040

3Both directions.
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.

NA = No analysis performed.
ND = Not detectable.

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

{continued)



Table D-2. Surface constituent loadings at the Sacramento Hwy. 50 site -
1b/highway mile2
(continued).

Date Cd Ni As Hg NO24NO3 TKN TP Ca Na Cl Sulphate g:ta:e Rubber
1979
December 12 0.002 0.024 0.004 0.00002 o0.176 0.730 0.176 5.74 0.934 1.82 6.04 4.09 43.0
1980
March 27 0.0005 0.008 NA 0.00002 0.018 0.366 0.220 NA 0.264 0.408 ~  0.542 0.866 NA
July 23 0.001 0.022 0.0002 0.00001 0.166 0.528 0.228 0.694 0,364 0.944 1.38 0.720 NA
October 22 0.001 0.026 NA NA 0.108 0.460 0.196 4.85 0.522 0.516 1.02 1.23 NA

86

%Both directions.
NA = No analysis performed.

Metric units: To convert lb/mi to kg/km multiply by 0.2819.
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Table D-3. Surface constituent loadings at the Harrisburg I-81 site -
lb/highway mid.
- (continued)
oi1 &

Date Cd Ni As Hg NO2+NO3 TKN TP Ca Na Cl Sulphate __prease Rubber

1980
May 28 0.0009  0.012 ND ND 0.138 0.348 0.022 3.32 0.720 1.44 2.45 0.614 1.38
September 17 0.0006  0.006 NA NA 0.316 0.296 0.024 NA 0.899 1.76 2.80 1.72 NA

3Both directions.

NA = No analysis performed.

ND = Not detectable.

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



Table D-3. Surface constituent loadings at the Harrisburg I-81 site -
1b/highway mi2.

Gross c d
Date material Litter Ts VIS BODS TOC CoD Pb Zn Fe Cr Cu
1980
May 28 31.6 2.46 40.0 12.6 KA 3.77 8.11 0.056 0.042 0.532 0.004 0.010
September 17 75.8 4.98 32.9 12.3 NA NA NA 0.032 0.054 0.324 0.002 0.006

(continued)
a

b

Both directions.

Gross 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

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

00T




101

Table D-4. Surface constituent loadings at the Efland I-85 site - 1lb/highway mile.?
Grossb
Date matl Litter® TSd VTS BOD5 TOC CcoD 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
(continued)

a Both directions

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

€ Litter is defined as particles less than 3.35 mm.

Total solids are defined as particles less than 3.35 mm

NA
ND

Not detectable.

No analysis performed.

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



Table D-4. Surface constituent 1ogdings at the Efland I-85 site -
lb/highway mile® (continued).

Sul- 0il & Rub-
Date Cd Ni As Hg N02+N03 TKN P04 Ca Na 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

01

a Both directions.

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

¢ Litter is defined as particles larger than 3.35 mm not including gross material.
d Total solids are defined as particles less than 3.35 mm.

NA
ND

No analysis performed.
Not detectable

Won

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




APPENDIX E

COMMERCIAL SWEEPING DATA

At the Milwaukee I-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 I-80 and Efland I-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-1. Surface load removal by commercial sweeping at the
Milwaukee I-94 and Sacramento Hwy. 50 sites -
1b/highway mile?.

Gross
Site . Date material Litter® TSd VTS TOC con Pb Zn Fe Cr Cu [of:]
Milwaukee I-94 1978
November 17 491 882 5010 290 22.8 66.0 31.1 3.46 450 0.580 1.01 0.034
1979 .
April 5 454 1680 5370 188 59.6 141 21.0 2.56 2.86 0.232 1.14 0.026
April 17f 851 3140 10100 739 64.4 223 24.2 7.17 514 0.392 1.57 0.448
May 23 776 1380 9220 260 34.9 125 21.9 6.28 478 0.374 1.43 0.024
October 9 969 1720 12500 7113 82.2 331 81.8 13.9 371 0.094 3.95 0.052
1980
April 17 383 5810 19500 816 13.2 466 39.3 12.7 858 1.12 4.16 0.072
May 21 149 1350 6050 263 NA NA 28.3 7.09 676 0.662 2.65 0.048
E; Sacramento Hwy. 50 1980
a March 21 ND 263 429 10.8 1.00 7.29 1.00 0.117  12.4 0.021 0.021 0.000
(continued)

#Both directions.

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 om.
®Distress lane only.

fHedian lane only.

NA = No analysis performed
ND = Not detectable

Metric units: To convert lb/mi to kg/km mulciply by 0.2819.
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Table E-1.

Milwaukee I-94 and Sacramento Hwy. 50 sites -

1b/highway mile?
(continued).

Surface load removal by commercial sweeping at the

Site Date Ni As Hg NO2+NO3 TKN TP Ca Na Cl Sulphate g::a:e Rubber
Milwaukee I-94 1978
November 17 0.358 0.003 NA ND 2.50 41.9 NA NA 15.2 NA NA NA
1979
April 5¢ NA NA NA 0.008 4.80 1.49 NA 0.248 0.918 NA NA NA
April 17t 0.560 0.000 0.000 0.056 2.35 1.74 745 4.42 5.38 NA 46.6 55.3
May 23 0.518 0.003 0.000 0.018 1.50 0.434 698 2.36 3.46 NA 49.9 NA
October 9 0.728 NA NA 0.010 ' 7.59 6.44 NA NA 47.3 11.7 80.7 NA
April 17 0.688 NA 0.000 0.008 ’4.49 5.83 NA 31.4 32.5 6.63 118 NA
May 21 0.826 NA NA 0.014 2.67 2.17 NA NA 1.37 NA 26.4 NA
Sacramento Hwy. 50 1980
March 21 0.020 NA 0.000 0.001 .0.092  0.231 KA 0.050 0.082 0.067 1.72 NA

2Both directions.

®Distress lane only.

fMedlan lane only.

NA = No analysis performed.
ND = Not detectable.

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



APPENDIX F-

DAILY VALUES FOR TS250 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
I-85. The results of the computerized mass balance for TSZSO (total solids
less than 250 microns) at Milwaukee and Efland are presented in Tables F-1,
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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Table F-1.

THE250 MASS DALANCE DATA FOR THE MILWAUKEE I-94 SITE - APRIL 17 THROUGH OCTORER 31,1979

Daily Surface Load . 1h/mi

bate Eeasn
VAV 3662
418 3739
4719 3915
4/20 ana2
a2 7508
4722 3935
4723 4061
ar2 Ai08
4/05 3442
a2 1707
a/27 1634
a/28 1665
a/29 1794
a3y T 1184
5/ 4 16114
S/ 2 1738
S/ 3 1864
S/ 4 1700
S/ S 1827
S/ 6 1953
s/ 7 2080
5/ 8 2207
S/ 9 2333
$/10 2460
S/14 2087
/12 2399
S/143 asas
S/14 2338
5/15 2480
S/16 2606
S/17 2732
5/18 2859
5/19 2276
5720 2402
5/01 2529
S/02 D655
5/23 2784
S/24 644
5/2% 770
CYETS 897
5/27 1023
5/28 1149
S/29 1276
5/30 1402
S/31 161
6/ 1 2ng
6/ 2 414
6/ 3 541

Monitered Surface
End Lead , 1b/ai

3657 -
3743 -
3940 -
3676 -
3603 -
399 -
4056 -
3310 -
157% -
1702 -

15372 -

inzy -
19483 -
207% -
22014 -
2328 -
2459 -
2067 -
2393 -
2206 -
2333 -
2459 -
25485 -
2742 -
2129 -

Removal Proeresses

Depocition Processes

Runoff,
lb/ni

X
*
X
=361
x
%
x
-873
~-18614
X
~-296
X
—-434
X
¥

X
-291

-~
U

-
&>

=
0

]
-
R X BAR SR F X EE R ERE RE N R X SEE JTE B X N K N

o
~

Sweeper,
b/n

$ I 2 M 26 e MW JC MW P M I W W K I 36 e K I I SE I M N M

I I % W 26 I %

re
B IE N W I I I A K T
=
r-3

Atnospheric,
Ib/mi

]
~35
-35
~35
-35
-35
~35
35
-35
-35
-35
-3%
~35
-3%
~35
~35
~35
~35
-3%
~3%5
-3y
-5
~35
~35
-34
~35
-45
-45
~45
.45
~45
-45
-45
-45
~45
-45
-45
" 45
~45
-45
-45
-45
-45
45
-45

Atmospheric,

30
30
0
30
30
30
%0
30
a0
30

rrerI R oM
RV Es WY1 BTy S by IEF T}

Vehicular,
1h/ni

132
132
132
132
132
132

ol
D

132
132
132
132
112
142
132
132
132
122
132
152
132
132
132
132
132
132
132
132
132
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147

X No Event Occurred



TS50 MASS EBALANCE DATA FOR THE MILWAUKEE J1-94 SITE - APRIL 17 THROUGH OCTOEER 31,1979

Daily Surface Lead , 1b/mi Removal Procoesses Deposition Proececses
Monitored Surface Runoff, Sweeper, Atnospheric, Atmocpheric, Vehicular,
Date Begin End Load_, Ih/ni 1b/ni b/ IhZemi, b/ni Ih/ni
&/ 4 3.4 S74 - -7 X -4 295 147
&/ S 724 559 - -146 ¥ ~4% 2% 147
6/ b 702 &4 - x % -45 29 147
b’ 7 828 3bH1 - ~446 3 -4% a9 147
6/ 8 508 167 - ~-321 X -45 25 147
&/ 9 314 24% - -48 X -4% @y 147
6/10 39 ) a86 - —3% X -4% 2% 147
6711 433 413 - X X -1S fia= 147
6/12 985S G40 - * X -33 i8 142
6713 682 666 - X X 33 [ REIN 142
b/714 8u8 793 - * * -33 18 142
&6/1% 9235 220 - x * 33 14 142
b/16 1062 1047 - X b -33 168 142
6/17 1189 1136 - -38 X ~33 8 142
6/18 1278 1263 - X X -33 18 142
6/19 1409 1389 - 3 x ~33 18 142
6/20 1531 04 - ~-612 ¥ -33 i8 142
&/21 1046 1031 - x X 33 18 142
&/22 1173 1154 - X * ~-33 18 142
6/23 1300 128% ~ X X ~33 18 142
6724 1427 . 1442 - x * -33 18 142
&/2% 1554 1539 - X X 33 ’ 18 142
S &/26 16814 1669 - * * ~33 i0 142
[57) 6727 1807 1197 - ~595 * ~33 18 142
&/26 1439 862 - ~462 * -33 16 142
&6/39 1004 89 - X * -33 . i8 142
&6/2%0 1134 1046 - =70 x -32 18 142
7/ 1 1157 1142 - X x ~-33 18 114
7/ 2 1253 1228 - X X ~-33 18 114
7/ 3 1349 871 - -462 ¥ ~33 i3 114
7/ A 9432 18 - -49 * -33 18 i1t
775 1629 1014 - X X -33 - i8 114
7/ 6 1125 1410 - * * ~33 18 111
7/ 7 122 1206 - X 3 -33 18 144
7/ 8 1317 1302 - X X -33 18 1114
7/ 9 1413 1397 - x ¥ ~33 i8 114
7/10 1505 1366 - ~128 X -39 23 108
7/14 1474 1013 - ~449 X -35 23 108
7/12 1121 1110 - X X -39 23 1649
7/13 1218 1206 - X X -39 &3 108
7/14 1244 130 . - X % -3% 23 . 108
7/14% 1440 1399 - 3 ¥ -35 23 108
7/36 107 149% - % X -35 23 108
7717 1603 1591 - x X -39 23 108
7/48 1699 1680 - X X -35 23 108
7/19 1796 1704 - 3 * 3% 23 108
7/20 1892 1861, - X * ~3% 27 108
7/¢n 1789 1977 - * X ~35 @3 i08

¥ No Event Dccurred
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TS2%0 MASS EALANCE DATA FOR THE MILWAUKEE I-94 SITE — APRIL 17 THROUGH OCTOEER 31,1979

Daily Surface Lead , 1h/mi Removal Proecesnses Deposition Precevces
Monitored Surface Runot+f, Atnospheric, Atmanpheric, Vehicular,

Date Legin End Load , 1b/mi ih/mi h/mi 1h/ed In/ai
TIEY 208s 2073 - X * ~3% 23 08
7/2 2181 2470 - X X ~-3% 23 108
7/24 2278 1879 2260 -387 3 ~3% 23 108
7/2% 1787 1976 - X ¥ -39 a2 108
7780 2004 2072 - * X ) 23 108
7707 2180 2160 - ¥ ¥ @3 108
7/88 2076 226% - * X 23 108
7729 2373 23614 - 3 * a3 108
7730 2469 2170 - ~287 * 23 108
7731 w278 2267 - * X o3 108
8/ 1 237% 2363 - ] X 23 108
47 2 24714 2460 - X X 23 108
a7 3 2568 2393 - -163 ” 23 108
8/ 4 2501 2489 - 3 ¥ 23 108
87 9 2597 2444 - -141% X 23 . 108
i/ 6 3553 29414 - X X 23 108
8/ 7 2661 2656 - X * 12 120
4/ 8 2756 2602 - ~130 * 12 120
8/ 9 2722 10414 - ~1686 * 12 120
8/10 1134 1106 - X * 12 120
8/11 1226 - X x 12 12
y/42 13214 - -48 .2 2 120
8743 1748 - -95 X 12 120
H/14 1349 - x X 2 120
8/19 1444 - % X 12 120
H/16 1539 3662 X X 12 120
8/17 1634 - -659 X 12 120
8/18 1070 - * ¥ 12 120
8/419 1166 - -36 X 2 120
8/20 1208 - ~458 ¥ ! 12 120
8/ 862 - * * 12 120
8/22 957 - -39 * 12 120
8213 697 - =72 b 12 120
8/2 721 - X L3 12 120
8/2S 816 - X X i2 120
8/26 211" - -40 ¥ 12 120
8s27 266 - ~336 * 12 120
8/28 726 . - X ¥ 12 120
8/29 821 ) - -12 * 12 120
8730 796 - X 12 120
8/%1 891 - x X i2 120
9/ 1 786 - % * 12 120
9s 2 1082 - x* X 12 120
9/ 3 1177 - X X 12 120
9/ 4 1272 -~ * * 12 120
9/ S 1367 - b 4 ¥ 12 120
9/ & 1462 - X X 12 120
97 7 15598 - X * 18 120

X No Event Qecurred
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TE250 MASS ENLANCE DATHA FOR THE MILWAUKEE 1-94 SITE - APRIL 17 THROUGH OCTOREK 31,1979

Daily Surface lLoad_ , 1b/mi Removal Processes Deposition Processes
Monitored Surface Runotf, Sweeper, Atnespheric, Atmospheric, Vehicular,
Date Eeain End Load , 1b/mi 1h/ni 1b/ma 1h/mi 1b/ai 1b/oi
9/ 0 1653 1628 - X % -36 12 12
9’ 9 1748 1723 - X * ~36 12 120
/10 1843 1618 - 4 b3 -36 12 120
/11 1240 1914 - X X -36 10 b REH
Q/L2 236 2010 - X * -36 1.0 22
7713 2132 1828 - -278 4 -36 10 ’ 122
?/14 1750 1924 - X * -36 10 122
9/4% 2046 2019 - b X ~36 10 122
9716 21414 2114 - * X ~36 10 122
9717 PR2x7 azis - S X ~3%b 3.0 122
9718 2333 2307 - X * -36 10 122
9/49 2429 2402 - X ¥ ~36 10 122
/720 2524 29498 - * b3 -36&6 i0 i22
9724 2620 2594 - X ¥ 36 10 122
Q22 2716 26940 - X X -36 10 122
Y723 2812 2738% - 3 ~36 10 122
/24 2907 2804 3037 X * -36 10 122
9,29 3003 2977 - X X -36 10 122
/26 3099 3073 - X X ~36 10 122
9/27 J195 3169 - X X -36 - 10 122
/28 2294 3264 - X X -36 10 22
= 9729 Jigs 3360 - b 3 -34 10 122
2 9730 2482 3456 - % * ~36 10 122
10/ ¢ 3978 3060 - -492 ¥ -36 i0 122
107 2 Ji82 3159 - 4 ¥ -36 10 22
107 3 3277 32514 - X X -36 10 122
107 4 2373 3347 - b 3 b 3 ~36 ! 10 122
10/ S 3449 3443 - X ¥ -36 30 122
10/ &6 3565 3538 - X X ~36 10 122
10/ 7 3660 3644 - x * ~3%6 10 i22
10/ 8 37%6 3730 - * X -36 10 122
1867 9 052 &58 - 3 3194 -36 10 122
10/10 740 716 - =38 X -36 i0 122
10714 838 812 - X X -36 10 122
104/42 92354 07 - X ¥ 36 1.0 122
10713 1029 1003 - X * -36 10 122
10714 1125 1099 - X X ~34 10 122
10/15 1721 1199 - x * ~-36 10 122
10/36 1451 1291 752 ¥ * =75 18 156
10/147 1447 1387 - X ¥ . =78 15 156
10/18 1543 1403 , - X * ~-7% 15 156
10/19 1639 1193 - -387 ¥ =75 s 156
10720 1349 1046 - : -231 X ~-75 15 156
10724 1214 1154 - X 3 -75 15 156
10722 1310 63 - -1187 X -7% 15 156
10723 219 140 - -20 4 -75 195 156
10/24 296 236 - X X ~75 1% 156
10725 392 332 - X ¥ -7% 15 156

¥ No Event Occurrod
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TS#90 MASS BN.ANCE DATA FOR THE MILWAUKEE I-94 SITE - APRIL 17 THROUGH OCTOEER 31,1979

Daily Surface Load , 1b/ai Removal Processes Deposition Procecses
Monitered Surface Runaff, Sweeper, Atmospheric, Atmospheric, Vehicular,

Date Eeain End Load , lb/mi 1h/mi Ih/ni 1h/mi h/mi 1b/mi
10/26 188 48 - X % -7% 15 156
10727 584 52S ~ X * -7% 15 156
10728 684 &2 - * X -7% 15 156
10/29 777 747 - * X ~7% 1% 156
10720 H73 813 - X X ~75% 15 156
i0/34 P69 S97 - 313 X ~79 15 156
TOTAL -18783 -5478 -7886 3668 25499

CURRENT ACCUMULATION = $97

X No Event Occurred



Table F-2.

15258 -HASS BALANCE DATA FOR THE MILWAUKEE 1-94 SITE - NOVEMBER 1,1979 THROUGH MAY 21,1988

Daily Surface Lead , lbimi Renoval Processes Depesition Precesses
Monitored Surface Runoff, Baseflow, Sweeper, Atnospheric, Atmespheric, Vehicular, De~icing Agent
Date Beqin End Lead , 1b/ni 1b/ni 1b/ni 1b/m1 1b/m JLYA h/m Applicatian,lb/mi
1/ 1 737 6682 - s ' t ~bb 12 140 3
1/ 2 822 768 - 4 3 ] ~bb 12 140 b
11/ 3 908 853 - s ] | 4 -6b 2 140 X
117 4 993 933 - 1] ¥ ¥ -bb 12 140 ]
11/ S 1078 1024 - ] s ] -bb 12 140 ]
117 6 1164 B840 - -269 3 s -66 12 148 L
11/ 7 980 925 - 3 4 ] -bb 12 146 ]
11/ 8 1065 1019 - 13 -1 3 -b6 i2 144 1]
11/ 9 1474 3167 - -184 | 4 1 -b6 i2 AbA 1932
11/10 3631 5421 - -0 -87 t -bb 12 464 1932
11/ 5€65 5763 - t -68 4 -6b 12 464 3
1112 6227 7941 - -2b4 -12 s ~bb i2 464 2045
11/13 8406 8335 - s -16 ’ 3 -bh 12 Ab4 4
11/14 8799 8725 - 4 -1¢ ¥ ~bb 12 464 3
15/15 92169 9143 - 5 =21 13 -66 i2 464 ]
11/16 9578 9502 - 3 -2 ¥ -bb 12 464
11/17 9766 9890 - 4 -21 3 ~bb 12 464 ]
11/48 10354 10278 - t -21 3 -b4 12 464 %
11719 10742 10666 - 3 - 1 3 -6b 12 Ab4 ]
11/20 11130 11055 - ¥ -21 X -bb 2 464 5
172 11519 10558 - -904 -1 3 -b6 12 464  §
— 11722 11022 10792 - ~176 1 3 ~66 12 464 ]
= 11/23 11256 11200 - 4 -2 | -bb {2 A4 3
V] 11724 11664 11607 - 3 -2 ] ~66 12 464 L 4
11/25 12074 11739 - -277 -1 3 -66 i2 At4 4
11/2 12203 12142 - 3 -6 3 -6b i2 464 ]
11727 12606 125948 - 3 -3 ] -6b 12 464 3
11/28 13012 17288 - ] -2 3 -6b 2 464 4332
11729 17752 17652 - s -b ] ~bb 12 464 3
11/ 18156 168936 - ] -1% | § -bb {2 464 ¥
12/ 4 18550 16469 - 3 -6 4 -6b 12 464
12/ 2 18953 18893 - ] -b 3 ~bb 12 464 X
127 3 19357 19297 - |} -6 3 -6b 12 464 b
12/ 4 19761 19700 - 4 -6 ] -b4 12 464
12/ S 20164 20445 - 3 -5 -b6 12 464
12/ & 20969 20511 - 3 -3 % ~bb 12 464 L 4
12/ 7 20975 20718 - -184 -i8 3 -bb 12 AbA ¥
. 12/ 8 21163 24124 - 3 -3 ¥ ~bb 12 464 4
12/ 9 21589 21531 - s -3 3 -66 - 12 4b4 ¥
12/48 21995 21938 - ] -2 -6 12 464 s
12/ 22402 22163 - -184 | 4 ¥ -b6 2 464
12712 22627 22572 ! - 1 ] ¥ -bb 12 464 L §
12/43 23037 22981 - 1 -1 3 -b6 12 . 464 ¥
12/44 23445 23189 - L -1 3 -6b 12 464 3
12745 23854 23794 - | 4 -5 | 4 -bb 12 464 4
12/16 24258 30462 - s -2 ¥ ~bb 12 464 6268
12/17 30926 30802 - 4 -69 3 -bb 12 464 13
12/18 3267 31046 - ¥ -166 3 -b6 12 464 3

¥ Neo Event Occeread
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15258 MASS BALANCE DATA FOR THE NILWAUKEE 1-94 SITE - NOVEMBER 1,1979 THROUGH MAY 24,1981

Daily Surface Load , 1b/mi

pate Beqin
1219 31548
B VI 31740
12/ 31947
12722 32250
12123 31609
12724 31941
12/25 30328
12/26 30630
12/27 30958
12/28 31318
£2/29 3693
12/ 32068
12734 12442
i/ 1 32824
172 3320
pYAR 30528
i7 4 30908
1/ 5 34674
i/ & 35900
17 25648
i/ 8 27228
i/ 9 27437
1718 31332
[ VARY 28304
1/12 28667
1713 29039
1/14 29978
1/15 30388
1/46 30075
1/47 29448
1/18 24627
1/19 24897
i/20 25265
2 25650
1722 26042
1/33 26433
1/24 26848
/2% 35142
1/26 32756
1727 33160
1/28 35066
1/29 35476
/38 35885
/3 36994
2/ 1 37404
2/ 2 376830
23 38219
2/ 4 42564

End
3127
31483
31786
31145
31477
29864
301&k
30494
30854
31229
31604
3978
32357
2
30063
30444
34206
35436
25184
26764
26973
30868
2783
28203
28574
29514
29923
29611
28984
24162
24433
24801
25186
25578
25974
26384
35678
32286
32695
34602
35014
35921
36527
36936
37348
37755
42100
AL629

Honitored Serface
Loyd , 1b/mi

Renoval Precesses

Pepositien Procesces

Runaff,
1b/ni

Lt
[--]

]
~n
n
25

1
rFY
B g U e P g B e B g B D ) W g

-
[--]

-16825

~3441

)
-1435

-722
-996

O S g S gt W gt M e

1
ro
s
-]

l A
n '

~L~-~8‘-~“
o

9
[0}

Baseflow,
1/ni

-180
-203
-106
-313
-77
3
-108
-81
-5
-34
-35
-3
-30
-25
-62
=29
-533
-72%
-7
-415
-200
X
s
-43
-38
-2
«
3
~A8
-5231
-139
-41
-25
-17
-13
s
3
-153

o W gt g U gn W gy N

Sweeper,
1b/ni

B Ve gn B gy P Ph Ph gg Ve g W g B G8 Ve g4 W g W gg Db gp B g Bh o Wb gy PR ps B 40 BE e B gy Bk oq P g Bt g BE gg B4 gu B

Atnespheric,
1b/ni

-bb
~bb
~-bb
~bb
-bb
-bb
-bb
-b4
-bb
~bb
-bb
-64
-b6b
~6b
~bb
~bb
-b6
-bb
-bb
-bb
-bb
-bb
-6b
-6b
-bb
-bb
~bb
-6b
-bb
-6b
-6b
~bb
-bb
-b6
~bb
-bb
-bb
-b&
-66
-6b
-bb
-bb
~6b
-bb
-bb
-bb
-66
-bb

Atnespheric,
ib/ni
12
12
12
12
12
12
12
i2
i2
12
12
2
12
12
i2
2
2
i2
12
12
12
12
12
12
12
12
12
12
12
i2
i2
12
i2
12
12
i2
12
i2
12
12
i2
12
i2
12
12
i2
12

12

Vehicular,
Ih/m

464
464
Ata
464
464
64
Ab4
64
464
b4
a4
A64
464
464
L4
464
464
464
464
464
464
464
A4
AbA
464
464
464
464
A6A
464
464
AbA
Ab4
Abd
Akt
64
A4
64
64
64
64
464
464
464
b4
464
464
A64

De~icing Agent
application,ib/mi

13
]
¥
]
13
s
%
L
1
3

¥
¥
1494
¥
3886
1545
6243
1549
 §
3485
]
3

-
o
~
o

-
~
~

-
-3
wn

o -~
nuﬂ-ﬁm-“‘-~g-~“nﬂ~“-
[}

oy
=1

3 N Event Dccwrred



15258 MASS BALANCE DATA FOR THE MILWAUKEE I-94 SITE - NOVENBER 1,1979 THROUGH nAY 21,1980

Daily Serface Lead , lb/ni Renoval Processes Depesitien Prececses
s Monitered Surface Runeff, Baseflow, Sweeper, Atmospheric,  Atmespheric, Vehicylar, De-icing Agent
Date Begin End Load , 1b/ni 1b/ni 1b/mi 1b/ni 1b/ni 1b/ni 1b/ni lication,lb/ai
2/'5 2293 S4947 - b -2447 4 -bb t2 464 15085
2/ b S5374 $7974 - | -4203 X ~b8 12 464 6861
2/ 7 58418 55279 - -4237 -462 ] -bb 12 464 1585
2/ 8 85734 53449 - ¥ ~381S 4 ~bb 12 464 1545
ar 9 §3913 56426 - -2188 s X -bb i2 464 4755
2748 56890 56555 - ¥ -284 ' -bb 12 464 ¥
2714 ST 56295 - ] -b69 | 4 -6b i2 LX) s
a2 56759 56476 - 3 -22% X -64 12 Ab4 3
2/13 56940 56895 - 4 ¥ $ -6b 12 444 4
2714 57349 S729% - ¥ J 1 -bb 12 A64 13
2/15 57759 52347 - -12404 1] H -bb 12 64 7007
2/16 52771 §2716 - ¥ 1 ] -b6 12 Ab4 1
2717 53181 53126 - 4 % ] -66 2 464 t
T 2/18 53550 53524 - ] -1 L -bb 12 464 | 4
2/49 53988 53524 - s -410 -bb 12 464 ]
2:2 53938 53142 - =277 -514 ] -bb 12 464 3
/24 53607 49691 - -3328 -533 . -tb 12 464 ]
2722 50155 49138 - -478 -234 -bb 12 A64 4
2/23 49652 49409 - s -189 4 -6b 12 464 3
2/24 494973 49425 - ¥ -393 1} -6b 12 464 §
[ 2/2% 49889 54134 - -1492 -401 -bb 12 464 6393
= 2/26 54599 51294 - -2179 -1074 X -66 12 464 ]
& 22 51758 51079 - ¥ -624 3 -66 12 464 4
2/28 51543 50024 - s -4637 -b6 12 464 3170
2/29 50485 49543 - -2514 13 ] -66 12 464 1627
kT S800? 54708 - 3 4 ] ~bb i2 464 4755
3r 2 55172 51748 - 3 -3 § -bb 12 464 4
73 g2212 49577 - 1 ~2581 -6b i2 454 §
3/ 4 Sou4l 41957 - -10796 -363 ¥ -56 12 464 3130
s 42421 46633 - ¥ -224 ~bb 12 464 4471
3/ b 47097 44961 - -3269 ~-1650 s -66 12 464 2838
7 45426 41954 - 3 -3447 % -6b i2 464 3
i/ 8 249 40113 - . -2254 1} -bb 12 464
3 40577 19879 - ¥ -643 ~bb 12 464 |
kY41 40343 39243 - 1 -1046 3 -66 i2 464 1]
k741 39707 3a762 - ¥ -898 ] -b6 12 464
3/12 39226 38282 - 14 -89 3 -bb 12 464 1]
N3 38746 41529 - 3 4 s ~bb 12 464 2838
3714 41993 34298 - ~-6751 -89 1 -bb 12 464 3
s 34762 33911 - ] -796 ¥ -bb i2 464 3
3/16 34375 32794 i - 3 ~1530 ] -bb 12 464 4
L2y 33255 31358 ) - ~-1125 Y % ~bb 12 164
3718 31822 31362 - | 4 -406 ] -bb i2 . 464 5
k2% 31826 31296 - i -475 s -bb 12 464 %
3/20 31760 31097 - 3 -608 ] ~bb 12 A4 1
k7241 31562 3u99? -  § -518 | ~bb 12 464 l
3722 31453 30899 - s -508 4 -bb 12 464
3/23 31354 30067 - -988 ~245 -b6 12 464 |

& No Event Dccurrnd




STT

15250 MASS BALANCE DATA FOR THE HILWAUKEE 1-94 SITE - NOVEMBER 1,1979 THROUGH MAY 21,1980

Da1ly Surface Lead , 1b/mi

Date Beqin
3724 3053y
328 30671
3/26 30832
3/27 31604
3/28 31178
3/29 7
3730 3599
/3 3148t
ot 216
42 32498
4/ 3 29759
4/ 4 30218
a7 s 30482
4/ b 33448
4/ 7 33594
48 33977
4/ 9 32344
A1 32530
/11 32479
LIaY 32260
4/13 a3
4/14 32476
4/15 25910
LYATY 27409
4/17 27340
4/18 5407
4719 6104
LYl ] 5875
4/21 5756
L P S628
4/23 SS11
4/24 5432
4/25 5243
4/26 5145
427 5670
423 4990
4/29 4954
4/38 4644
S/ 1 4645
572 4651
s/ 3 4636
S/ 4 4528
S/ S 4632
S/ 8 4616
S/ 7 4629
S/ 8 4704
YR § 4778
S/18 441

End

30207
30368
30540
30714
30853
31135
31417
31752
32034
29295
29754
30013
32962
33130
33913
31832
32066
320145
31815
31948
32014
25446
26945
26876
6275
5972
5763
5624
549
5379
S300
Si1t
5013
4938
4658
4822
4512
4533
519
4504
4494
4500
4484
97
4569
4646
4709
4597

Renoval Processes

Deposition Procecses

Monitered Surface Runeff,
Load , 1h/mi b/m

’
[
-

ra
ro

4
]

<
~

1
1
-
-
~
&

[
PO N g W et B g S g MO el WS

o
o

’
[
-
ny
[

- -146
- -41S

'
F) M ge 9 g W g M W b

<
—-

Baseflow,
1b/ni

-269
-249
-237
-236
-216
-128
-127
-74
-127
3
L
-195
-3
-256
-76
-39
-274
-510
-349
-326
-396
-407
-544
528
-467
430
-335
-26h
-255
-243
-206
-112
-225
-202
-85
-17
-22
-104
-140
-142
-3
-122
-143
-113
55
)
-64
-3

Sweeper,
1b/ni

-21

o W ap B gy Pk oy VE gp M ogp B 3 PE pp B e W g P g W g = e Ve gp Wt gp U6 oy BE gp M an R ap B op W gy % e P g

Atmecpheric,
1b/mi

-b6
-bb
-bb
-bb
-6b
-6b
-66
-66
-bb
-35
-35
=35
-35
-35
-3
-35
-35
-3
-35
-3
-35
-35
-35
-3S
-35
-35
-35
-3
-35
-35
-35
-35
-35
-35
-35
~35
~-35
-35
-35
-39
-35
-35
-39
=15
-39
-35
-35
-3

Atnospheric,
1b/ni

2
12
12
12
12
12
i2
12
12
3
30
10
30
ki
30
3
30
10
30
3
38
30
30
k{]
30
L]
30
30
30
34
30
30
30
30
30
k1]
30
30
30
38
30
30
30
30
30
30
30
n

Vehicular,
1h/ni

44
64
464
464
A4
A64
64
464
464
464
64
464
464
464
Ab4
64
a4
164
64
64
Ab4
464
164
464
164
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
112
132
132
132

De-icing Agent
épplication,lb/ai

~n
W pr MM e (D S B WS g e e

4
o

4755
1585

G N 2t Bt Pt s B Pe DY B BE VE pE S S SE G4 M S0 P e 9

¥ No Event Occereni



16250 HASS BALANCE DATA FOR THE MILWAUKEE 1-94 SITE - NOVEMBER 1,1979 THROUGH MAY 21,1988 '

Paily Surface Load , 1b/ni Renoval Processes Depositian Processes
Honitered Surface Runoff, Baseflow, Sweeper, Atmespheric, Atmespheric, Vehicvlar, De~icing Agent

Date Beqin End Load , 1b/mi 1b/ai ib/ni 1b/ni 1b/ni 1b/ni - 1b/wi Applicatien,ib/ni
S/11 4729 4665 - s -58 -35 30 132 %
S/12 4797 4759 - -33 1 -3s 30 132
S/13 4894 3913 - -969 -3 3 =35 30 132 ¥
5/14 4045 4040 N - ¥  § =35. 30 132 ¥
S/1S 4172 3921 - -230 L} ] -45 25 432 |
5716 4053 4032 - ¥ ] L -45 25 132 |
,': /17 4164 3012 - -1134 ] -45 25 132 |
o 5/18 3144 2977 - -144 s -45 25 132 ]
5/19 3109 3089 - L} 3 ¥ -45 25 132 ¥
5/28 322 3200 - ) ¥ x X ~45 3 132 ¥
5/21 3332 31 2429 4 3 -302 -45 25 132 s
TOTAL -111574 ~65734 -24086 -11957 3217 80337 {29018

CUKKENT ACCUMULATION = 3i{

¥ No Event Occurend




LTI

TABLE F-3

TS256 MASS BALANCE DATA FOR THE EFLAND I1-8S SIVE - JUNE 30,1961 THROUGH APRIL 22,1982

Daily Surface Lead , 1b/nj Renoval Prececces Pepesition Proececces
Monitored Surface Runeff, Baseflow, Swecper, Atmocpheric,  Atmocpheric, Vehicular, De~icing Agent
Date Beqin End Load , 1b/m1 1b/ni 1b/e1 1b/ni Ib/ny 1b/m1 1b/m3 Application,lb/rm
6/30 71 75 L} ] ) 4 t -3 8 30 3
7/ 1 10S 110 - ¥ | 4 -3 8 30 t
7/ 2 140 . i80 - -44 ¥ ¥ -3 8 30 4
773 130 [ - -129 s 1] -3 8 k] ¥
77 4 ki) 4 - $ X -3 8 ki ]
775 71 75 - ] 3 3 -3 8 3¢ ¥
7/ 6 105 110 - 3 |3 | 4 -3 8 30 ¥
777 140 144 - 3 1 13 -3 8 30. ¥
7/ 8 174 179 - 3 ¥ ¥ -3 8 ki ¥
779 209 214 - x 4 -3 8 k]
7/19 244 248 - t ¥ | 4 -3 8 0 ¥
7/41 278 283 - ¥ X s -3 B 30 4
7/12 313 37? - ¥ ¥ 3 -3 8 30 |3
7/43 347 382 - 1 14 4 -3 8 k]
7/44 382 387 - | 4 3 1 4 -3 8 3
7/4% AL7 42 - x 3 4 -1 8 k] ]
7/16 11} 456 - 3 |} ¥ -3 8 k1] ]
7/47 486 420 - ]  § | ] -3 ] k1] ¥
7/18 520 525 - L 4 4 1 4 -3 8 30 ]
719 558 560 - . 4 X 3 -3 8 30 X
7/20 590 594 - t ¥ 4 -3 8 30 ]
7/34 624 629 - X 3 s -3 8 30 ¥
7/2 659 663 - ] X 1 -3 8 38 ¥
772 693 698 - ¥ L | 4 -3 8 30 ¥
7/2 728 733 - 13 4 1] -3 8 30 ¥
7/2% 763 767 - 3 ¥ | -3 8 30 3
7/26 797 862 - ] ¥ 3 -3 8 3 ]
7/27 832 836 - ] ¥ 3 -3 8 30 ]
7/28 866 871 - ¥ | 3 -3 8 M) ¥
7/2 901 906 - ¥ 13 4 -3 8 30 4
770 936 940 - s 1] 1z -3 8 3
R 970 975 - 3 4 -3 8 30 ¥
8/ i 1009 1009 - ¥ 3 | 4 -3 3. k)
8/ 2 1044 1044 - 4 ] | 4 -3 3 35 X
8/ 3 1479 1479 - $ ¥ ¥ -3 3 15 ]
8/ 4 1113 1113 - 4 1 4 -3 3 15 X
8/ % 1148 1148 - ¥ ] |3 -3 3 35 . ]
8/ 6 1182 1182 - % ] ] -3 3 35 k ]
8/ 7 1217 217 - 3 s -3 3 35 3
8/ 8 1252 1252 - ] 4 13 -3 3 15
8/ 9 1286 1286 - s % -3 3 35 ¥
8/18 132¢ 1324 - ] 3 ] -3 3 35 X
8/14 1355 930 - -426 1 1} -3 3 15 ]
8/12 964 920 - -44 X |4 -3 3. k]
813 955 955 - ] ] 3 -3 3 35 ¥
8/14 990 970 - ¥ 4 |3 -3 3 35 X
8/15 1024 1024 - ) 4 ] -3 3 kY |
8/t6 1059 1059 - ] 3 ] -3 3 35

$ No Event Occurred



TS250 WASS BALANCE DATA FOR THE EFLAND I-8S SITE - JUNE 30,1981 THROUGH APRIL 22,4982

Daily Surface Load , lb/ni Renoval Precesces Depocitian Precesces
Honitored Surface Runoff, Baseflow, Sweeper, Atmocpheric, Atnecpheric, Vehicular, De-icing Agent
Date Reqin End Load , 1b/mi Ih/m1 1b/ni ib/ni 1b/ni 1b/ni 1b/nt Application,lb/mi
8/17 1093 1093 - ¥ ¢ -3 3 15 3
8/18 1128 1128 - 3 1 4 13 -3 3 35 ¥
B/19 1163 997 - -166 4 ¥ -3 3 35  §
8720 1032 1031 - L 4 4 1] -3 3 5 ¥
8/ 1066 1066 - 3 1] 3 -3 3 5 ¥
8/22 1104 ) 1101 - $ s ] -3 3 s ¥
£.23 1135 1135 - 3 |} 4 -3 3 35 |
124 i170 1170 - ] ] ) -3 3 35 X
8/25 1205 1204 - ¥ ¥ ' -3 3 35 ¥
B/26 1239 1239 - : 1} 3 -3 k) 1S ¥
8,27 1274 1274 - 4 ¥ ] -3 3 35 ]
8/28 1308 1308 - X | 4 s -3 3 35 4
8729 1343 1343 - 5 4 ) -3 3 35 3
8/30 1378 1377 - | ] X 4 -3 - 35 4
8:31 , 12 1412 L. s 13 ¥ -3 3 3% ¥
9/ 1 1448 - 1447 - 3 X ] -7 [ 15 X
9/ 2 1482 1388 - -3 ¥ ¥ -7 [ 3% 3
9/ 3 1424 1423 - 3 ¥ i -7 [ k3
9/ 4 1458 1457 -- ] } ¥ -7 [ 15 3
9/5 1493 1072 - -A20 13 ] -7 [ 35 X
= 9/ 4 1108 1107 - 3 4 s -7 [ 15 ¥
P 9/ 7 1142 164 - -975 s ' -7 6 35 ¥
9/ 8 176 " - -104 ¥ L] -7 6 10 s
9/ 9 81 81 - X 4 s -7 b 10 3
9s18 9 90 - X ¥ 4 -7 b 10 ’
9/14 100 99 . - 3 4 3 -7 6 10 H
9/12 109 108 - 4 13 s -7 [ 10 1]
9/13 118 117 - ¥ ¥ ] -7 [ 10 3
9/14 127 127 - 3 l ¥ -7 [ 10 | 4
y/148 137 136 - ¥ 13 L 1 -7 [ 10 ¥
</ib 146 145 - ¥ ] ¥ -7 [} 10 ¥
9/17 155 154 - 4 ] 3 -7 [ i | 4
9/18 164 163 - 1 | 4 ] -7 [ 16 3
9/19 173 173 - ¥ ¥ 13 -7 [ i 1§
9/28 183 182 - ] 3 ] -7 b 10 ]
9/24 192 194 - 4 X 4 -7 6 ] ]
§/22 201 200 - 4 ] 13 -7 b 10 ¥
9/23 210 209 - 4 ¥ 4 -7 [ 10 ¥
§/24 219 219 249 s 3 ¥ -7 b 10
9/25 229 228 - ] 1 s -7 b 19 ]
9/26 238 237 - L 4 t ¥ -7 b 10 '
$/27 247 246 - X 3 : -7 [} 10 ]
9/38 256 255 - | 4 1§ 3 -7 [ 1t
9/2% 268 265 - 1 4 3 s -7 b 18 3
/1 275 274 - 13 ] ¥ -7 b 19 ¥
16/ 1 204 283 - ] 4 s -S 4 18
10/ 2 293 292 - i 4 ] -5 4 i s
18/ 3 303 304 - 1] [ 4 3 -5 4 1 13

8 No Event Occorred




6T1

Date

10/ 4
10/ 5
10/ 6
10/ 7
10/ 8
10/ 9
16/18
10711
10742
10/43
14/44
10715
16/46
16/47
18/18
10/19
10/28
10/24
10722
18/23
18/24
14/25
10/26
10/27
10/28
18/29
10/30
/3
ISV
{1/ 2
11/ 3
i1/ 4
11/ 5
14/ 6
177
t1/ 8
1179
11/40
11/
11/42
11/13
11714
11718
11/16

Y

1/48
11/19
11728

Daily Svrface Lead |, 1b/mi

Begin

32
321
3N
339
349
356
367
376
385
395
44
413
422
LE}Y
44

b oase

459
468
477
487
4%6
S0s
3%
304
176
184
192
200
207
215
222
230
237
245
252
260
267
275
282
290
297
308
312
320
327
335
342
3s0

TS250 NASS BALANCE DATA FOR THE EFLAND I-85 SITE - JUNE 30,1981 THROUGH APRIL 22,1982

£nd

34
320
329
338
347
357
346
375
364
393
403
442
21
430
439
449
458
467
476
485
495
386
294
167
175
183
194
199
206
214
221
229
236
244
251
299
266
274
28
289
296
304
it
319
326
334
ki)
349

Removal Procecses

Deposition Procecces

Honitored Surface Runoff,
Load , lb/mi 1b/ni

'
LR R R R R R

- -118
- -i0
- -136

1
Ot 4t M e B e P G P TE MR S G M PR e e e

Baseflow,
1b/ai

P Be M B e W oy e B R AL SR BT NG S W DR Gt G B B P SR PR B s G N B G S S R Gk N P S St % M M SE P S T N S W

Sweeper,
Ib/ni

G B P TS B PE G B S S B PGS M SSRGS BE G St G R UL ST S W GRS BN N B GE B AR R BBt M e W e N

Atnocpheric,
1b/m1

-S
-5
-S
-5
-5
)
-5
-5
-5
-5
-5
-5
-5
]
-5
-5
-5
-S
-S
-S
-5
-5
-5
-5
-5
-5
-5
-S
-5
-5
-S
-8
-5
-S
-S
-5
-5
-5
-S
-5
-5
-5
-5
-§
-S
-5
-5
-S

Atmospheric,
1b/m

B R O O N O g e A L L I N A A S S A T N N S S S S Sy

Vehiculer,
1b/m

10
10
10
10
10
10
10
1
10
0
1o
10
10
10
10
10
10
{0
10
10
10
10
10
i

OO 0 0 00 OO O W0 0O 00O 0D N0 DD 0D

De-icing Agent
Application,lb/my

PP M P gy B g Nk gp M DY g Bh gy Tt G PR G B o pg PR G N S B g B gy W PR gt W e B g T g Bh g M gp W e B gy W

§ No Event Occurrel



15250 KASS BALANCE DATA FOR THE EFLAND I-85 SITk - JUNE 30,1981 THROUGH AFRIL 22,1982

Daily Surface Load , 1b/mi Renoval Processes Depacition Processes
Monitered Surface Runoff, Baceflow, Sweeper, Atnocpheric,  Atmospheric, Vehicular, De-icing Agent
pate Beqin End Load , 1b/mi 1b/ni 1b/ni 1b/mi 1b/m1 Yb/ni lo/mi Application, lb/mi
11/21 357 356 - 3 | 4 | -5 4 9 |3
14/22 36S 364 - 14 1] -5 4 9 ¥
11/23 373 k2 - ¥ 1} |} -5 4 9 ¥
11724 380 379 - X ] 4 -5 4 9 ¥
11725 388 386 - X ] ¥ -5 4 9 3
11/26 395 394 - ] § ] -5 L] 9 ¥
11727 493 401 - 1] ] -5 4 9 ) 4
11/28 410 409 - ¥ 3 1) -8 4 9 ¥
11/29 418 416 - ¥ | 4 ] -5 4 9 ¥
11/30 425 424 - ] ] 3 -9 4 9 4
12/ 1 4313 432 - b 4 4 1 -S 4 9 ]
12/ 2 444 440 - 1 X 4 -5 4 9 ¥
2/ 3 449 447 b2 3 ] | -5 4 9 t
12/ 4 456 455 - ¥ L 4 L -S 4 9 ]
12/ % 464 463 - | s s -5 4 9 | §
12/ 6 472 A to- ' 3 L 4 -5 4 9 ¥
12/ 7 480 479 - |} ¥  § -8 4 9 1§
12/ 8 488 487 - ¥ ] | -5 4 9 ¥
12/ 9 496 494 -. 1} 3 X -5 4 9 3
12/10 504 502 - L 1 R -5 4 9 L §
12/14 Sif Si0 - 1] ] -5 4 ]
12/42 Si19 Si8 - ] | 3 1 -9 4 9 4
ot 12/13 s27 5264 - X s -5 4 9 ]
N 12/14 S35 534 - b ¥ ] -5 4 9 %
o] ans 943 164 - -360 ¥ ] -5 4 9 |
12/16 170 169 . - ] ¥ 3 -5 L] 9 ]
12/17 178 177 - X ] L 4 -S 4 9 3
12/18 186 185 - 4 3 -5 4 9 | 4
12/19 194 193 - |  § ] -5 1 9
12/20 202 204 - 3 ¥ 14 -5 4 9
12/24 218 1304 - | 4 3 ] -S 4 9 1096
12/22 1314 1312 - ] 4 -5 4 9 1
12/23 1324 1276 - -44 s ] -5 4 9
12/24 1285 497 - -787 | 4 | -5 4 9 4
12/25 S06 505 - 3 ¥ 5 -S 4 ? ]
12/26 914 $13 - s 4 3 -5 4 9 ¥
12/27 s22 S2i - b 3 ] | -5 4 9 '
12/28 %30 528 - ¥ H ' -S 4 9 L §
12/29 538 936 - L} 4 1] -5 4 9 4
12/30 54S 544 - 1 L ] -8 4 9 ¥
12/34 S53 132 - ~-420 13 ] -5 q 9
i/ 1 144 142 - ] L} 4 -5 4 12 | §
1/ 2 154 153 - | s ¥ -9 4 12 3
1/ 3 165 -22 - -186 | 4 s -9 4 12 ]
1/ 4 -14 -179 - -167 3 3 -5 4 i2 3
1/ 5 -1867 -168 - ] 1 -5 4 12 13
1/ & -157 . -158 - 1§ | § 13 -5 4 i2 b §
1/ 7 -146 -147 - X 1§ 4 -S 4 12 ]

3 N Event Occurral




1T

Qa'e

17 d
1/ 9
/18
/11
1712
1/13
1/14
115
/16
1/17
1/18
1/19
1720
1/21
1722
1/23
1/24
1/25
1/26
1/27
1/28
1/29
1/3¢
/34
2/ 8
22
2/ 3
2/ 4
2/ 5
2/ 6
2/ 7
2/ 8
2/ 9
/10
2/41
12
2/13
2/14
2/18
2/16
2/17
2/18
2/19
2728
2/24
22
2/23
2724

Daily Surface Leoad , 1b/mi

T5250 HASS BALANCE DATA FOR THE EFLAND I-85 SITE - JUNE 30,1981 THROUGH AFRIL 22,1982

Begin

-136
-125
-1iS
-104

-94

-33
2120
4322
S429
4093
4103
4114
3048
2756
1414
2524
2339
3450
3460
3474
3484
3492
3503
3513
3463
3467
3342
2584
2588
2592
2595
2599
2603
2501
2504
2508
233
23315
2339
2343
2214
1652
1656
1660
1664
1667
1674
1675

£nd

-137
-126
-1ib6
-10%

-9
2108
4310
S417
4081
4091
4102
056
2744
1399
2510
2328
3438
3449
3459
70
3480
3491
3s04
3458
Jab2
3337
2579
2583
2567
2590
2594
2598
2496
2499
2503
2326
2330
2334
2338
2209
1647
1654
1655
1658
1662
1666
1670
1674

Reneval Processes

Deposition Procecses

Monitored Surface Runoff,
Load , ib/mi 10/mi

¥
¥
l
]
- ]
]
]
s
3

- -1347
- ]
- ¥
- -1056
- =322
- -135%

3
o

1
--&;%u-—-‘n--n
-

- -132
- -566

t
4 N e W S e

Baceflow,
ib/ni

G m B B B PE G G S S ah RE B S S St S S B e Mk PSS BE S B BE M SR St ok S S S W M W M P SR S M S e M e W%

Sweeper,
1b/ai

PG e Ve B BE B M B G TS SR B M SR R P GG M TE S PE BE G B SR SE SR e G B B SE B e M 6 e B e B B NG W

Atmocpheric,
1b/ni

-5
-5
-5
-5
-5
-S
-
-5
-5
-5
-5
-9
-5
-5
-5
-5
-5
-5
-5
-5
-5
-S
-5
-5
-S
-5
-5
-5
-5
-5
-5
]
-S
-5
-5
-5
-S
-5
-5
-5
]
-
-5
-5
-5
-5
-5
-5

Atmocpheric,
1b/my

P R I I RN SR R S A LI I YT Y S AT S S A A I P g T A O T ' Y

Vehicular,
1b/ni

12
12
12
12
12
2
12
12
12
12
12
12
12
12
i2
i2
12
12
2
12
12
12
12

12

MUV MR Ny numumuyiowmuaan

De-icing fgent
Application,lb/m

- e W g W

2192
2192
1096

e W pp B g W

1100
1100
1108

o W e W e M ae
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$  No Event Dccurrad



Y5250 NASS BALANCE DATA FOR THE EFLAND 1-8S SETE - JUNE 30,1981 THROUGH APRIL 22,1982

Daily Surface Load |, 1b/mi Renoval Procecses Depocytion Precesses
Monitored Surface Runoff, Baseflow, Sweeper, Atmocpheric,  Atmocpheric, Vehicular, De-icing Agent
Date Beqin End Load , 1b/mi 1b/ni 1b/ki 1b/mi 1b/al 1h/mi ib/ai fpplication,lb/mi
2/2% 1679 1677 - 3 |3 ¥ -S 4 S ]
2/2b6 1682 1685 - X 4 3 -5 4 S 4
2727 1699 1449 - -1336 ¥ s -S 4 S 1096
2728 1454 114 - -322 L 4 1 -S 4 S ¥
34 1134 1132 - 3 $ ] -5 4 3 1]
2 1135 1134 - L3 3 4 -5 4 3 H
3/ 3 1137 1136 - ] ) 1 -5 4 3 13
3/ 4 1139 1138 - ¥ | 4 13 -S 4 3 ¥
375 114 1139 - ] 1 1 -5 4 3 L]
3/ 6 1142 1087 - -53 L4 s -5 4 3 L4
3/ 7 1090 72 - -378 | 4 13 -5 4 3 ]
/8 715 3 - 3 | 4 13 -5 4 3  §
379 716 715 - | 4 4 3 -5 4 3 ]
3710 718 717 - ¥ ¥ 3 -5 4 3 | 1
3/44 720 718 - s ] 1] -5 4 3 ]
312 724 720 - 3 X |3 -5 4 3 L §
313 723 722 - 3 d |4 -5 4 3 ]
/14 725 724 - ] 13 ¥ -5 4 3 3
3718 727 725 - . ¥ 4 3 -S 4 3 s
3/16 728 727 - ] L 4 1 -S 4 3
3/1? 730 729 - | 4 13 | 3 -5 4 3
=t 3/18 732 730 - 3 s -S 4 3 X
N 3/19 733 732 - ¥ ¥ 14 -5 4 3 L
i 320 735 362 - -3n X 1 -5 4 3 ’
3’y 365 364 - ] 3 ] -S 4 3
3s22 367 365 - ' ] 1] -8 4 3
3/23 368 367 - ¥ 1 ] -5 4 3 ]
3724 370 369 - J ] 3 -5 4 3 z
3735 372 370 - ] 4 | -5 4 3 ¥
3726 373 372 - X L4 ¥ -S L] 3 |
3/27 375 374 - ¥ ¥ -5 4 3 ¥
3/28 377 376 - 1 1 3 -5 4 3 ¥
3/29 379 377 - ] § t -5 4 3
3/30 ki:1] 379 - 4 X 3 -5 4 3
3/34 382 381 - |} | ] ] -5 4 3 ¥
LVAR) 184 383 - t 13 ] -5 4 4
4/ 2 387 385 - | 4 s 3 -5 q 4 ]
43 389 388 - ] s -5 4 4 3
LT ] 392 390 - 4 1] ¥ -5 4 4
4/ 5 394 393 - ] 4 L -5 4 4 X
4/ % 396 399 - s ¥ | § -S 4 4 ]
7 399 197 - % % -5 4 4 |
4/ 8 401 325 - -7 s ¥ -S 4 4 3
a9 328 327 -  § ¥ ¥ -5 4 4 b §
440 33 329 - ] | 3 ] -S 4 4 ¥
4/11 333 132 - ] ] -5 4 4 X
4/42 s 334 : - i ) 3 -5 4 4 ]
4/13 338 137 - 1 ] L -5 [} 4 |

§ No Event Dccurranl
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Rate

LYAL]
L)
4/16
/17
4/48
4/19
424
v
4/22

oTAL

Daily Surface Load , 1b/mi

TS250 MASS BALANCE DATA FOR THE EFLAND I-85 SITE - JUNE 30,1981 THROUGH APRIL 22,1982

Begin

340
343
S
347
350
352
354
347
349

£nd

CURRENT ACCUNULATION = 348

339
t13!
4
346
8
351
13
345
8

Honitored Surface
Load , 1b/m1

Removal Procecces

Deposition Procesces

Runoff,
1b/m1

. MW

-14592

Baceflow,
1b/ai

LI I e e

Sweeper,
1h/ni

L N R

Atmocpheric,
1b/ni

_.S
]
-5
-5
-5
-5
-S
-5
-5

-1417

Atpocpheric,
1b/mi

P O A

1276

Vehicular,
1b/n1

O A A X

4064

De-icing Agent
Application, 1b/na}

e N 06 W g 90 e W

14988

8 No Event Occurred






