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Conversion Factors and Other Abbreviations

Multiply By To obtain
Length
inch (in.) 2.54 centimeter (cm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
Area
acre (A) 0.4047 hectare (ha)
square foot (ftz) 0.09290 square meter (mz)
square mile (mi%) 2.590 square kilometer (km?)
Volume
liter (L) 0.2642 gallon
cubic foot (ft3) 7.4805 gallon
acre-foot (acre-ft) 328,851 gallon
cubic foot per second-day 646,000 gallon
Mass
pound (Ib) 0.0005 ton
gm (g) 1,000 milligram (mg)
gm (g) 0.00220 pound
Flow
cubic feet per second (ft/s) 448.8 gallons per minute

Other Abbreviations:

cfs cubic feet per second

in/hr inches per hour

in/yr inches per year

mg/L milligrams per liter

mg/g milligrams per gram



Data and Methods of a 1999-2000 Street Sweeping
Study on an Urban Freeway in Milwaukee County,

Wisconsin

By Robert J. Waschbusch

Abstract

The Wisconsin Department of Transportation is
required to control the quality of runoff from roadways
under their control as part of the National Pollution Dis-
charge Elimination System. One way to control roadway
runoff is to use street sweeping to remove pollutants before
they are entrained in runoff. This may be a good option
because land is often unavailable or prohibitively expensive
and structural best-management practices can also be
expensive. This study collected stormwater runoff samples
and dirt samples from the roadway surface from a section of
Interstate Highway 894 near Milwaukee, Wisconsin during
periods when a street sweeping program was and was not in
effect. These data may be useful in evaluating street sweep-
ing as a stormwater best management practice but this study
did not perform this evaluation. Data collection methods,
concentrations of sediment and other constituents in storm-
water runoff, and street dirt masses are presented in this
report. Replicate and comparison sample results indicate
that when evaluating the effectiveness of best-management
practices on highway runoff, suspended sediment results
should be used rather than suspended solids, presumably
because the particle sizes in highway runoff is large com-
pared to those found in other types of stormwater runoff.

Introduction

The Wisconsin Department of Transportation
(WDOT) is required to control the quality of runoff from
roadways under their control as part of the National Pollu-
tion Discharge Elimination System (NPDES). One way to
control roadway runoff is to use street sweeping to remove
pollutants before they are entrained in runoff. This may be

a good option because land is often unavailable or prohibi-
tively expensive and structural Best Management Practices
(BMPs) can also be expensive. If street sweeping were an
effective method at reducing pollutants in runoff, WDOT
may only need to obtain improved sweepers, increase the
sweeping frequency or both. This study used a paired-basin
design (Clausen and Spooner, 1993) to collect data to help
evaluate effectiveness of an improved street sweeping pro-
gram at reducing dirt and pollutants in runoff from an urban
highway street surface.

The study area was a section of Interstate 894, west of
Milwaukee, one of the busiest stretches of roadway in Wis-
consin, where a test basin had the street-sweeping program
implemented and a control basin did not. The two basins
were located between National Avenue and Oklahoma Ave-
nue with a 1,100-ft. long buffer section between them. The
purpose of the buffer section was to allow vehicles entering
each study basin to travel over pavement that had been
either swept or not swept so that the dirt the vehicle “pulled”
into the basin would be comparable to either swept or
unswept conditions (fig. 1).

The average daily traffic count (ADT) during the study
period was 64,900 in the eastbound direction and 69,000 in
the westbound direction for a combined ADT of 133,900 in
both basins. There are no entrance or exit ramps between the
two basins and the concrete pavement, which was last resur-
faced in the mid-1990s, was in good condition for pavement
of this age. The concrete shoulders were installed in the late
1970s.

The test basin, which was between Oklahoma Avenue
and Dakota Street, had a drainage area of 4.56 acres that was
comprised of 4.31 acres of highway surface and 0.25 acres
of grassy area (fig. 2). Of the highway surface 1.56, 2.67,
and 0.08 were the shoulder, the driving lanes and the
median, respectively.
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Test section Buffer section Control section
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Figure 1. Diagram of study area.

The control basin, which was between National Avenue
and Cleveland Avenue, had a drainage area of 5.51 acres that
was comprised of 3.46 acres of highway surface and 2.05 acres
of grassy area (fig. 2). Of the highway surfaces, 1.45, 1.95, and
0.06 were the shoulder, the driving lanes, and the median,
respectively. The medians were not paved in either basin.

A Schwarze Industries Enviro Whirl EV2 street sweeper
which combines mechanical sweeping with a vacuum was
selected for the study. Because the street sweeper moved
slowly, only the highway shoulders were swept. The outside
shoulder was always swept with the Enviro Whirl sweeper; the
inside shoulder was swept alternately with either this sweeper
or with the mechanical non-vacuum type sweepers that Mil-
waukee County currently uses. The result of this sweeping pro-
tocol was that 34 percent of the test basin area was swept every
week, with the Enviro Whirl sweeping 19.5 percent every week,
and an additional 14.6 percent every other week.
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Methods

Street Dirt Collection and Processing

Samples of street dirt were collected from the outside
shoulders with a 6-in. wide wand attached to a 9-gal. wet-dry
vacuum. During each sample collection, the wand was pulled
from the curb to the edge of the traffic lane 24 times in each
basin—12 times on the northbound shoulder and 12 times on
the southbound shoulder; this method was based on the tech-
nique described by Pitt (1979) and Bannerman (1983). The
street dirt samples were weighed, dried at 105°C and then
reweighed. The samples were then sent to the University of
Wisconsin Department of Geology Quaternary Laboratory in
Madison, Wis., for sieving into 6.37-2.0 mm, 2.0-1.0 mm, 1-
0.5 mm, 0.50-0.25 mm, 0.25-0.125 mm, 0.125-0.0625 mm,
and <0.0625 mm size fractions. Two samples of the dirt col-
lected by the Enviro Whirl street sweeper were also brought to
the Wisconsin State Laboratory of Hygiene for Toxicity Char-
acteristic Leachate Procedure (TCLP) analysis.

Vehicle Counts

Continuous-recording-traffic counters recorded 15-minute
vehicle counts in both traffic directions at Cleveland Ave.
(fig. 2). These data were summarized for runoff and sampling
periods in appendix table A13.





















Results 9
Table 3. Summaries of event runoff from control site, Interstate 894, Milwaukee County, Wisconsin
[in., inches; I , cubic feet; f*/s, cubic feet per second]
Total Runoff volume Peak runoff Runoff volume Peak runoff
Event R X . . . . . Percent Percent
numher Date precl!)ltatlon during storm during sterm  during sampling  during sampling runoff sampled

(in) #e) (#t/s) e (cfs) P

1 03/11/99 snowmelt 1,638 0.0334 1,552 0.0334 - 95
2 04/11/99 26 1,486 .827 1,339 .827 29 90
3 04/16/99 22 804 .1002 648 .1002 18 81
4 04/21/99 .89 5,625 1.436 5,417 1.436 32 96
5 05/21/99 15 467 .1986 337 .1986 16 72
6 05/23/99 20 2,316 3.17 2,316 3.17 58 100
7 06/10/99 1.07 5,219 3.56 4,899 3.56 24 94
8 06/16/99 13 467 .2502 302 2502 18 65
9 06/23/99 .14 510 573 423 573 18 83
10 06/28/99 75 4,380 4,134 4,173 4.134 29 95
11 07/06/99 .10 372 1.0148 130 7254 19 35
12 07/09/99 2.14 13,116 5.61 11,241 5.61 31 86
13 07/16/99 1.09 6,618 1.862 6,342 1.862 30 96
14 07/21/99 1.51 9,245 6.35 8,044 6.35 31 87
15 07/31/99 28 1,555 1.862 1,339 1.862 28 86
16 08/07/99 32 1,901 1.686 1,719 1.686 30 90
17 08/10/99 22 1,236 2.576 1,115 2.576 28 90
18 08/18/99 .58 4,044 1.95 3,923 1.95 35 97
19 08/23/99 20 890 573 544 .1986 22 61
20 09/19/99 .58 3,750 5.25 3,542 5.25 32 94
21 09/27/99 13 804 2502 622 2502 31 77
22 09/27/99 2.16 17,366 2.46 15,587 2.46 40 90
23 10/03/99 54 2,091 3408 1,909 .3408 19 91
24 10/16/99 30 1,331 7762 1,227 7762 22 92
25 11/10/99 50 3,110 3.69 2,791 3.69 31 90
26 11/23/99 22 769 .57 752 .57 17 98
27 11/23/99 12 458 6746 320 6746 19 70
28 12/14/99 snowmelt 717 0746 458 .0746 - 64
29 01/03/00 snowmelt 2,100 0874 1,970 0874 - 94
30 02/18/00 snowmelt 959 0282 708 .023 - 74
31 02/21/00 snowmelt 916 .0386 829 .0386 - 91
32 02/24/00 snowmelt 1,814 4114 1,650 4114 - 91
33 04/07/00 snowmelt 2,125 1344 2,074 1344 - 98
34 05/09/00 .80 4,380 6746 2,765 6746 27 63
35 05/17/00 1.70 5,504 3.17 5,426 3.17 16 99
36 06/01/00 .38 5,115 2.358 4,571 2.358 67 89
37 06/04/00 46 3,300 .5326 3,205 .5326 36 97
38 06/14/00 33 1,521 2.576 916 2.358 23 60
39 06/20/00 24 1,313 2.576 1,011 2.576 27 77
40 07/28/00 1.74 9,046 2.808 8,104 2.808 26 90
41 08/05/00 2.61 18,559 3.56 2,350 3.56 36 13
42 08/17/00 2.17 14,403 2.154 2,039 1.95 33 14
43 08/17/00 .07 389 .07 389 .07 28 100
44 08/26/00 .84 3,067 4.134 2,730 4.134 18 89
45 09/07/00 27 1,175 1.686 942 1.598 22 80
46 09/10/00 48 2,704 2.692 2,385 2.692 28 88
47 09/14/00 .84 5,115 2.256 2,609 5326 30 51
48 09/19/00 47 1,754 1344 1,477 1344 19 84

mean 28
standard 10

deviation
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Samples were collected for this study while utility con-
struction occurred in the grassy right-of-way areas in the
study area. Construction began on May 1, 1999, and runoff
concentration and street dirt data collected from that date
until about June 10, 1999 appeared high and were not
included in the statistical summary (table 4) but are included
in the appendix.

The small size and mostly impervious area of the study
area made collection of acceptable runoff samples difficult
due to the rapid response of the hydrograph to rainfall. This
factor further reduced the number of data points available
for analysis. During data compilation for this report, the
adequacy of individual event samples was evaluated. This
evaluation resulted in the concentration results from several
events being excluded from the statistical summary
(table 4). These events are noted in table 4 and the results
are listed in the appendix.

The highway medians were not treated in any way,
contained several inches of dirt, and had several inlets to the
storm drainage system. The suspended solids concentra-
tions in runoff from the highway medians were quite high
(tables A13 and A14) indicating that the medians could
have had a disproportionately large impact on the concen-
trations seen at the study sites.

Because of the slow speed of the Enviro Whirl
sweeper, only the shoulders and not the traffic lanes could
be swept. In addition, it was necessary to use a truck and
trailer to get the sweeper to the inside shoulder of the free-
way safely. This operation was cumbersome, thus the inside
shoulder was swept with the Enviro Whirl only every other
week. On alternate weeks, the inner shoulder was swept
with the mechanical sweepers used currently by Milwaukee
County. The result of this is that every other week only
about half of the potentially treatable street surface was
swept by the Enviro Whirl.

At the end of the study there were some questions
regarding the condition of the Enviro Whirl sweeper.
Apparently some brushes were installed incorrectly and
some of the filters were not working properly. At a meeting
of the participating parties, it was decided that most likely
these problems occurred after the conclusion of the study.
From direct observations of the sweeper performance, it did
not seem to be performing as well as expected. Dirt piles
and debris were noted on surfaces immediately after the
sweeper had passed over them. Whether this performance
was to be expected or was poor due to the pavement condi-
tion, dirt type, dirt location, sweeper problems or some other
reason(s) is undetermined.

Because of the issues of high variability in replicate
samples of suspended solids, limited data, highway median
contribution, limited area swept, and possible sweeper prob-

References Cited 13

lems, showing the benefit of the sweeping program in
improving water quality running off the highway may prove
difficult.
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Table A1. Street dirt collected by vacuum sampling at the test site, Interstate 894, Milwaukee County, Wisconsin—Continued

[mm, millimeter; shaded areas indicate the sweeping period; --, no data; The mass of dirt collected per single pull of the vacuum wand from
the edge of the shoulder nearest the traffic lane to the curb.]

Appendixes A1-A15

Street dirt per

Percentage street dirt in size fractions hy mass

Date colle_ction >6.37 637-20 20-10 1005 059025 gfg; 0;:2!;— <0.0625

swipe {mm) (mm) (mm) (mm) (mm) (mm

(grams) (mm) (mm)
04/14/00 43.96 11.33 21.22 14.87 16.32 18.25 11.15 4.01 2.84
04/18/00 62.54 8.58 14.12 13.79 20.24 23.86 12.49 448 243
04/24/00 37.13 7.73 10.50 12.38 21.42 28.41 1391 3.52 2.13
05/05/00 111.92 6.20 10.44 10.69 18.88 28.78 17.85 434 2.83
05/15/00 7.58 17.03 13.31 7.38 15.06 25.46 15.34 4.50 1.92
06/07/00 293.38 5.71 10.42 10.61 22.46 31.06 14.98 3.09 1.67
06/14/00 8.17 16.21 13.49 10.49 16.21 22.00 14.20 5.30 2.09
06/21/00 8.96 35.94 11.79 11.42 11.64 14.87 9.98 3.08 1.29
06/30/00 22.38 15.39 14.62 13.51 17.68 21.27 12.10 3.39 2.03
07/07/00 8.42 20.52 18.14 10.47 17.63 20.31 9.55 2.47 91
07/10/00 4.33 31.55 15.44 9.49 12.89 16.00 10.56 3.06 1.01
07/21/00 13.67 25.94 21.31 10.68 13.57 16.43 8.78 243 .86
07/26/00 17.17 16.97 20.20 14.07 16.53 16.68 1043 348 1.65
08/04/00 54.63 11.64 10.79 10.20 19.48 27.94 14.15 351 2.28
08/07/00 17.25 19.24 14.21 9.37 14.64 22.59 12.69 5.11 2.16
08/14/00 12.92 26.30 18.47 10.28 15.58 16.88 9.10 2.51 87
08/21/00 31.33 27.74 18.36 11.37 13.17 16.51 9.29 2.70 87
08/29/00 4.00 9.52 16.53 13.18 17.67 20.38 14.68 5.65 2.39
09/05/00 6.42 26.22 18.27 10.49 13.46 17.25 10.26 3.15 90
09/12/00 5.08 9.47 9.85 8.84 22.78 32.79 12.81 292 54
09/18/00 8.29 25.06 19.11 8.35 12.38 16.83 12.39 4.56 1.32
09/25/00 492 23.01 15.22 9.00 14.57 19.65 13.03 4.50 1.03

Not sieved due to caking while drying.

17
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Table A2. Street dirt collected by vacuum sampling at the control site, Interstate 894, Milwaukee County, Wisconsin

[mm, millimeter; The mass of dirt collected per single pull of the vacuum wand from the edge of the shoulder nearest the traffic lane to the curb]

Percentage hy mass in size fractions

Date c:ltlfc‘::::&f;e 637 63720 20-10 1005 05025 0250125 0.125-00625 <0.0625
(grams) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
04/01/99 31.21 114 23.18 14.66 15.26 16.95 11.38 3.75 3.42
04/13/99 2336 9.26 34.69 17.28 12.95 11.37 7.33 391 3.2
04/21/99 113.29 4.83 24.47 20.78 2177 16.96 7.57 2.04 1.58
04/29/99 17.14 13.24 33.74 15.1 12.42 11.59 7.66 3.88 236
06/14/99 2.90 25.80 21.67 9.91 9.47 12.38 11.91 6.31 2.54
06/16/99 7.36 2439 31.65 10.56 7.81 8.94 731 5.1 4.5
06/30/99 10.29 15.61 39.19 15.13 95 9.9 6.48 3 1.19
07/26/99 10.14 14.36 25.67 12.25 16.07 19.1 8.53 298 1.05
07/28/99 12.29 4222 21.42 8.04 8.54 10.29 5.38 2.64 1.46
08/09/99 436 14.86 34.85 14.55 10.37 10.26 6.28 452 431
08/11/99 19.79 24.01 28.56 14.49 13.67 12.86 4.12 1.43 0.85
08/25/99 10.00 28.55 2776 12.76 10.58 10.6 5.64 25 1.61
09/01/99 10.29 2335 31.04 11.76 10.68 12.08 6.45 277 1.87
09/10/99 29.50 16.76 27.59 14.96 14.19 14.54 6.28 2.88 28
09/13/99 729 32.83 20.43 13.67 10.14 1111 6.72 3.29 1.83
09/20/99 3.64 24.66 16.99 13.31 11.64 12.72 11.17 6.1 341
09/29/99 529 3241 1692 8.8 7.43 13.16 13.08 6.17 2.04
10/18/99 23.36 227 30.8 18.56 11.51 9.03 48 172 89
10/20/99 4450 15.74 3221 14.83 12.93 14.18 6.43 243 1.24
11/01/99 47.07 16.44 29.15 16.55 14.94 12.62 6.37 22 1.74
11/03/99 42.71 19.65 27.69 16.02 13.87 12.96 6.12 235 1.33
11/15/99 46.00 10.27 24.69 15.36 15.34 18.04 9.06 415 3.09
11/17/99 13.93 2339 22.88 15.52 14.45 12.35 6.76 3.04 1.62
11/29/99 521 18.61 35.60 13.93 10.66 9.91 5.93 345 192
12/01/99 5121 11.87 23.79 17.43 17.60 16.87 7.48 3.19 175
12/27/99 4486 12.08 27.96 19.49 16.77 13.49 6.28 238 1.55
01/05/00 17.57 2056 22.20 17.14 16.25 14.20 5.16 2.16 232
01/10/00 35.50 12.39 28.74 17.81 19.81 16.48 3.66 53 56
01/12/00 49.79 8.05 20.72 14.51 17.13 2237 10.75 407 239
01/24/00 13.93 - - - . - - - -
01/31/00" 69.57 - - - - - - - -
02/01/00 7.71 551 24.30 14.14 14.95 23.77 12.39 3.04 1.91
02/28/00 72.86 8.34 14.89 14.47 17.80 18.65 11.25 7.94 6.67
02/29/00 49.71 10.76 2028 1479 16.49 16.87 9.43 5.96 5.42
03/13/00 17.71 9.89 2556 17.98 14.90 13.22 8.17 6.11 417

03/27/00 7.86 18.78 20.27 14.04 13.65 13.90 9.34 5.82 4.20



Table A2. Street dirt collected by vacuum sampling at the control site, Interstate 894, Milwaukee County, Wisconsin—Continued

Appendixes A1-A15

[mm, millimeter: The mass of dirt collected per single pull of the vacuum wand from the edge of the shoulder nearest the traffic lane to the curb]

Street dirt per

Percentage by mass in size fractions

collection swipe (>;f|:|7) 6.(3"71;12).0 2(:)“—:1)0 1(.:1—"(:.)5 0.(5;%5 0.2(5;:;;25 0.1%;—:)625 <(0'.“0":'3|2)5
(grams)

04/03/00 25.71 16.68 23.51 14.15 13.83 13.85 8.46 5.07 443
04/14/00 42.50 12.49 26.94 15.62 15.02 15.67 7.44 3.61 322
04/18/00 39.36 15.58 25.47 17.41 18.05 13.62 6.13 2.16 1.57
04/24/00 25.07 15.26 24.50 14.29 14.43 16.56 8.40 3.89 2.67
05/05/00 42.79 15.45 22.15 14.59 14.31 15.06 11.20 4.37 2.89
05/15/00 7.00 11.65 19.78 17.49 17.71 12.16 8.68 5.28 7.25
06/07/00 10.29 43.49 15.49 8.71 8.40 9.78 7.30 4.35 2.47
06/14/00 5.29 39.52 19.88 7.59 7.11 8.94 791 5.13 3.90
06/21/00 11.00 26.75 22.49 15.80 13.31 11.14 5.92 2.98 1.62
06/30/00 14.29 3231 2591 13.68 10.72 8.63 4.72 2.24 .79
07/07/00 8.64 48.00 22.10 9.47 7.37 7.34 351 1.46 77
07/10/00 4.00 25.67 24.96 12.29 9.28 11.99 9.80 4.40 1.61
07/21/00 22.14 27.56 2795 15.30 12.26 9.39 4.70 1.87 98
07/26/00 29.79 14.98 37.22 14.20 11.26 11.79 6.45 2.69 1.42
08/04/00 7.21 45.93 20.65 8.73 6.70 5.87 4.69 3.77 3.66
08/07/00 3.36 30.30 15.89 9.70 10.30 12.60 10.63 6.72 3.87
08/14/00 12.29 16.85 32.44 17.73 12.78 11.28 5.35 2.30 1.27
08/21/00 10.29 33.87 23.16 12.28 10.33 9.5 6.43 3.03 1.38
08/29/00 23.29 8.48 26.63 17.4 17.47 18.07 8.19 2.65 1.1

09/05/00 5.86 25.61 20.46 11.57 12.88 13.95 9.35 428 1.89
09/12/00 2.57 17.75 3091 8.44 9.64 13.87 12.53 5.64 1.22
09/18/00 10.00 43.36 23.19 10.58 10.72 4.64 4.7 1.92 .88
09/25/00 8.00 18.22 26.71 12.84 11.47 13.27 10.46 5.19 1.83

Not sieved due to caking while drying.
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Table A3. Particle-size distribution of street dirt collected by Enviro Whirl, Interstate 894, Milwaukee County,
Wisconsin

[mm, millimeter]

Percentage by mass in size fractions

Collection >6.37 6.37-2.0 2.0-1.0 1.0-05 059025 0.250.125 0.125-.0625 <0.0625
date (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

8/18/99 9.76 10.47 6.42 14.02 29.70 15.07 5.47 9.09

Table A4. Results of Toxicity Characteristic Leachate Procedure (TCLP) analysis on dirt collected by Enviro Whirl street
sweeper, Interstate 894, Milwaukee County, Wisconsin

[mg/L, milligram per liter; Cd, cadmium; Ba, barium; As, arsenic; Cr, chromium; Pb, lead; Hg, mercury; Se, selenium; Ag, silver]

Collection Total As Total Ba TotalCd TotalCr TotalPb  TotalHg  Total Se Total Ag
date (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

8/18/99 nd 0.62 0.02 nd 0.09 nd nd <1.0
3/31/00 nd .30 nd nd nd nd nd <1.0
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Table A11. Replicate suspended solids analysis results at the test and control sites, Interstate 894, Milwaukee County, Wisconsin

[mg/L, milligram per liter; %, percent; Percent difference is calculated as: 100*{absolute value [(replicate 1 concentration - replicate 2 concentration)/replicate |
concentration] }]

Replicate analysis results

Test site Control site
Sample D Suspe:nded sizl:?dld? ! % Sample Suspe.nded St;sol:ied“sdfz ! %
ID ate (snt::ﬂds) replicate Difference 1D Date (sn(::;:j replicate Difference
{mg/L) (mg/L)
OK-12  07/09/99 230 569 147 NT-12 07/09/99 232 145 38
OK-13  07/16/99 159 98 38 NT-13 07/16/99 106 131 24
OK-31  02/21/00 154 152 1 NT-31 02/21/00 90 84 7
OK-33  04/07/00 113 150 33 NT-33 04/07/00 112 126 13
OK-34  05/09/00 185 244 32 NT-34 05/09/00 108 124 15
OK-44  08/26/00 134 65 51 NT-44 08/26/00 62 120 94
OK-45  09/07/00 245 193 21 NT-46 09/10/00 69 73 6
OK-46  09/10/00 115 280 143
mean 58 mean 28
standard deviation 56 standard deviation 31
Combined sites mean 44

Combined sites standard deviation 47
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Table A15. Test site freeway median runoff information,
Interstate 894, Milwaukee County, Wisconsin

[--, no data]
Test site median
Fi Event Sub-samples  Sub-sample  Percent
ield ID .

number composited number full
OKM-1 -- 1-3 1 100
2 100
3 100
OKM-2 - 4-6 4 80
5 67
6 20
7 0
OKM-3 40 1-2 1 80
2 50
OKM-4 40 3 3 80
OKM-5 40 4-5 4 50
5 30
6-8 0
OKM-6 42 1,5,6,23 1 100
5 30
6 15
23 98
2-4,7-22, 0

24
OKM-7 44 1-2 1 100
2 100
3-8 0
OKM-8 46 1-3 1 100
100
3 3
4-13 0
OKM-9 47 1 1 100
OKM-10 47 2 2 50
3-10 0
OKM-11 - 12-20, 24 12 10
13 20
14 20
15 35
16 25
17 15
18 17
19 20
20 17
24 22

1-11, 21-23 0




