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FOREWORD

The U.S. Environmental Protection Agency is charged by Congress with pro-
tecting the Nation's land, air, and water resources. Under a mandate of national
environmental laws, the Agency strives to formulate and implement actions lead-
ing to a compatible balance between human activities and the ability of natural
systems to support and nurture life. To meet this mandate, EPA's research
program is providing data and technical support for solving environmental pro-
blems today and building a science knowledge base necessary to manage our eco-
logical resources wisely, understand how pollutants affect our health, and pre-
vent or reduce environmental risks in the future.

The National Risk Management Research Laboratory is the Agency's center for
investigation of technological and management approaches for reducing risks
from threzis to human health and the environment. The focus of the Laboratory's
research program is on methods for the prevention and control of pollution to air,
land, water, and subsurface resources; protection of water quality in public water
systems; remediation of contaminated sites and groundwater; and prevention and
control of indoor air pollution. The goal of this research effort is to catalyze
development and implementation of innovative, cost-effective environmental
technologies; develop scientific and engineering information needed by EPA to
support regulatory and policy decisions; and provide technical support and infor-

mation transfer to ensure effective implementation of environmental regulations
and strategies.

This publication has been produced as part of the Laboratory's strategic long-
term research plan. It is published and made available by EPA's Office of Re-

search and Development to assist the user community and to link researchers
with their clients.

E. Timothy Oppelt, Director
National Risk Management Research Laboratory

EPA REVIEW NOTICE

This report has been peer and administratively reviewed by the U.S. Environmental
Protection Agency, and approved for publication. Mention of trade names or
commercial products does not constitute endorsement or recommendation for use.

This document is available to the public through the National Technical Information
Service, Springfield, Virginia 22161.
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ABSTRACT

Several urban areas of the country in violation of the National Ambient Air
Quality Standard for particulate matter have identified fugitive dust generated by
vehicular traffic on paved streets and highways resulting from mud/dirt carryout from
unpaved areas as a primary source of PM-10. Since little data are currently available
on the amount of mud/dirt carryout deposited on paved roads, this work characterizes
the process and evaluates selected control methods. Three control technologies were
evaluated for effectiveness in controlling mud/dirt carryout from an unpaved
construction access area onto an adjacent paved road. The first control used a street
sweeper to mechanically sweep the dirt and debris from the paved road surface. The
second applied a 6- to 12-in layer of woodchip/mulch material onto the access area of
the construction site to a distance of 100 ft from the paved road. The third control
applied a 6-in layer of gravel over the access area. Street sweeping was found to be
only marginally effective (approximately 20%) in reducing average silt loading on the
paved road lanes. Treatment of the access area with a buffer of woodchip/mulch was
moderately effective, reducing average silt loading by 38 to 46%. The gravel buffer
showed the greatest effectiveness, reducing the average silt loading by 57 to 68%.
These silt loading reductions result in the following calculated PM-10 reductions:
street sweeping, 14%; woodchips, 27 to 33%; and gravel, 42 to 52%.
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METRIC CONVERSIONS

Certain nonmetric units are used in this report for the reader’s convenience.
Readers who are more familiar with the metric system may use the following to
convert to that system.

Nonmetric Multiplied by Yields Metric
ft 0.3048 m
in. 2.54 cm
mi 1.609 km
ton 907.2 kg
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SECTION 1

INTRODUCTION

Several areas of the country that are in violation of the National Ambient Air
Quality Standard (NAAQS) for PM-10 (particles < 10 um in aerodynamic diameter)
have conducted studies to identify the sources of these emissions. A primary source
of PM-10 in many urban areas is the fugitive dust generated by vehicular traffic on
paved streets and highways (USEPA, 1992).

Road dust emissions occur whenever a vehicle travels over a paved surface,
such as public and industrial roads and parking lots. Particulate emissions originate
primarily from the road surface material loading (measured as mass of material per
unit area). The surface loading is in tum replenished by other sources (e.g.,
pavement wear, deposition of material from vehicles, deposition from other nearby
sources, carryout from surrounding unpaved areas, and litter). Because of the effects
of the surface loading, available control techniques attempt either (a) to prevent
material from being deposited on the surface or (b) to remove (from the travel lanes)
any material that has been deposited.

According to the Environmental Protection Agency (EPA) publication,
Compilation of Air Pollutant Emission Factors (AP-42), the quantity of dust emissions
from vehicle traffic on a paved public road (per vehicle kilometer traveled or VKT) may
be estimated using the following empirical expression:

E = 4.6 (sL/2)%55 (w/3)'S

where: E = PM-10 emission factor (g/VKT)
s = surface silt content (fraction of particle < 75 um in physical
diameter)
L = total road surface dust loading (g/m?)
W = average weight (tons) of the vehicle traveling on the road

MRI-ENVIRON\R4601-04.RPT 1-1



The total loading (excluding litter) shown in the above equation is measured by
sweeping and vacuuming lateral strips of known area from each active travel lane.
Using a modified version of ASTM C 136 (as described in USEPA, 1995), the silt
fraction is determined by measuring the proportion of loose dry road dust that passes
a 200-mesh screen.

Activities such as construction and demolition projects can create a temporary,
but substantial, increase in the amount of fine particles on the surfaces of adjacent
paved roads. This increase in fine particle loading is the result of mud/dirt carryout
from vehicles leaving the construction/demolition site.

Furthermore, tracking of material onto a paved road is characterized by
substantial spatial variation in loading about the point of access to the site. This
variation complicates the estimation of emissions caused by carryout as well as the
emission reductions achievable by control of carryout. The spatial variations and the
associated difficulties in estimating emissions become less important as the number of
access points in an area increases.

A prior field study specifically addressed mud/dirt carryout onto urban paved
roads. It was conducted in 1982 as part of a national demonstration study of
construction-related dust emissions (Kinsey and Englehart, 1984).

This report describes a field study undertaken to better understand the
mechanisms of mud/dirt carryout as well as the effectiveness of measures used to
control carryout. The study collected and analyzed surface material samples taken
from a paved road adjacent to a construction site in the Brush Creek flood control
project in the metropolitan area of Kansas City, Missouri. The effects of mud/dirt
carryout control were evaluated by monitoring the changes in paved road surface dust
loading. Both preventive and mitigative measures for controlling carryout were
considered. Preventive measures attempted to keep material from being deposited on
roadways, while mitigative measures attempted to remove the material after being
deposited. The mitigative control measure of interest in this study was combined
water flushing and broom sweeping. The two preventive measures that were studied
both involved covering the access area with a coarse material (gravel and
woodchips/mulch).
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The rest of this report is structured as follows. Section 2 describes the test site
and the sampling methods. Section 3 discusses the methods used to analyze the
samples collected. Section 4 presents the test results. Section 5§ contains the
conclusions that were derived from this study. Section 6 lists the references.
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SECTION 2

FIELD SAMPLING PROGRAM

This section describes the site selection process and the sampling plan for
characterizing the effects of mud/dirt carryout from construction activities.

2.1 SITE SELECTION AND CHARACTERISTICS

The first objective was to locate a paved roadway used by heavy trucks to enter
and -exit from a construction or demolition site. An additional condition was that the
paved roadway should have an average daily traffic count (ADT) of at least 10,000.
Such a road, classified as an arterial, would provide for rapid resuspension of mud/dirt
carryout from the site by relatively heavy traffic not associated with the site activity.

The paved roadway segment that was selected for this study was Elmwood
Avenue between Blue Parkway and Brush Creek Boulevard in east central Kansas
City, Missouri. This road was highly impacted by mud/dirt carryout from an adjacent
construction activity.

Figure 2-1 shows the location of the sampling site with respect to the Kansas
City metropolitan area, and Figure 2-2 is an enlarged view of the boxed portion of
Figure 2-1. The roadway segment is approximately 1200 ft in length and is 40 ft wide.
It carries an annual average daily traffic volume of ~ 10,000 vehicies and is classified
as a minor arterial roadway. At the time of this study, a pocket of construction activity
associated with the Brush Creek Flood Control Project was located on the east side of
Elmwood Avenue.

Construction activities involving several contractors extended west along Brush
Creek for approximately 2 miles. In addition, several other construction projects were
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active in the Brush Creek corridor, including major roadway and institutional construc-
tion. All adjacent paved roads in the area were subject to mud/dirt carryout.

Elmwood Avenue was chosen as the field sampling location partially because
its lower traffic volume made sampling easier than on the other streets associated with
the flood control project. It also happened to be the location where the Army Corps of
Engineers was building a dam for containment purposes. With the construction of the
dam and other earthmoving activities, the EImwood site was expected to provide
enough truck traffic to support a field sampling program throughout the summer of
1994. Ten-wheel dump trucks carried earth from the site, south on Eimwood, and
then on to their final destination. On days that it rained, the trucks could not enter the
site due to an incline near the site entrance that became too muddy to support

vehicles safely. On those days the trucks were redirected to other sites where they
could work.

The contractor responsible for earthmoving activities at the site had already
implemented a street sweeping program near the test site. For the control technology
portion of the field sampling, the same street sweeping company (Delta Sweeping of
Kansas City, Missouri) was hired to sweep Elmwood Avenue in the same manner as
the other various mud/dirt carryout locations in the area. This allowed for evaluation
of a control technology that was already being used in the area.

2.2 FIELD SAMPLING PROCEDURES

The information collected at the field sampling site falls into two broad
categories:

» Roadway surface samples
e Source activity levels

Each category is described in detail below.

2.2.1 Road Surface Sampling

This field sampling program was designed to efficiently collect paved road
surface material samples at various distances from the construction site entrance on
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Elmwood Avenue over an extended time period. This enabled a reasonably large
number of samples to be collected and analyzed. Samples representative of several
control technologies, weather conditions, and traffic volumes were collected.

From previous studies of silt loading on paved roads, it was known that the
loadings could vary from one lane to the next. For this reason, the sampling scheme
shown in Figures 2-3 and 2-4 was adopted to allow for segregation of the two
southbound lanes. [f necessary, at the end of the data reduction process, the data
from the two southbound lanes could be integrated with each other to represent just
the southbound portion of the roadway. Sample area 1 was designated for the
collection of background silt loading samples which ideally would not be impacted by
carryout from the construction site.

Samples of the material on the road surface were collected by dry vacuuming
and then analyzed for silt content. The procedures used for sampling and analysis
are described in detail in Section 3. Sample collection forms are also presented in
Section 3 along with applicable calculation procedures.

2.2.2 Source Activity Monitoring

Source extent and activity data were collected in the sampling program.
Vehicle-related parameters were acquired using a combination of manual and
automatic recording techniques. Pneumatic tube axle counters were used to obtain
traffic volume data. However, because these counters recorded only the number of
passing axles, it was necessary to obtain traffic mix information (e.g., number of axles
per vehicle) to convert axle counts to the number of vehicle passes. Vehicle mixes
were observed visually. Detailed procedures and forms used for obtaining source
activity data also are provided in Section 3.2.

Daily weather data were obtained from a local newspaper, and rainfall
measurements were made on site with a rain gauge. A daily log was also maintained,
noting any activities that were observed at the site or any communications that were
pertinent to the outcome of the project. This log is presented in Appendix A.
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2.3 STUDY CONDITIONS

In addition to the uncontrolled study condition, three different mud/dirt carryout
controls were evaluated in the program: street sweeping; installation of a woodchip/
mulch apron (buffer) at the site access point; and installation of a gravel buffer at the
same point. These controls were evaluated sequentially as described below.

As the first step, the paved road adjacent to the sité (Eimwood Avenue) was
cleaned to the extent practical using a combination of broom sweeping and flushing.
This cleaning represented a "baseline" silt loading value for future reference. (In this
context, "baseline" refers to as clean a road surface condition as possible.)

Once the baseline levels were reached, the surface loading was allowed to
increase to its "steady state" condition, with sampling conducted before and after
precipitation throughout the *conditioning" period. Post-precipitation sampling was
performed once the road surface became dry eriough to collect surface samples. The
data from these samples established both the magnitude and extent of the uncon-
trolled mud/dirt carryout from the site, and provided a time history of the overall
carryout process starting from an essentially clean surface.

When the uncontrolied tests were completed, the paved road was thoroughly
cleaned again (sweeping and flushing) to baseline condition prior to evaluation of
street sweeping as the first control method. Thereafter, the road was swept on a
periodic basis using the fleet of street sweepers that were already being used to
control carryout in the immediate vicinity. Sweeping occurred every other workday,
except on days that it rained. Surface sampling was conducted at approximately the
same time periods before and after precipitation, as was done for the uncontrolled
sampling, to determine the overall reduction in silt loading.

Prior to evaluation of the second control method, the paved road was again
aggressively cleaned (sweeping and flushing) to reestablish the baseline condition.
Coordinated with the cleaning, the woodchip/mulch material was applied in a 6- to
12-in layer to the site access point and adjacent areas to provide a 100-ft buffer
between the paved and unpaved surfaces. The buffer allowed the mud/dirt carried on
the truck tires and underbodies to deposit in the buffer area, rather than on the paved
road. Reductions in silt loading were then quantified by appropriate surface sampling
at comparable time periods before and after precipitation.

MRI-ENVIRON\R4601-04. APT 2-8



Finally, after the paved road was cleaned again (sweeping and flushing) to the
baseline condition, the previously installed woodchip/muich buffer area was replaced
with a gravel buffer (100-ft length and 6-in depth). Comparable surface sampling was
performed before and after precipitation in a manner similar to that described above.

Note that the original test plans had called for the evaluation of street sweeping,
the gravel buffer, and an asphalt buffer. However, the construction site supervisor
responded to the city request for controlling on-site fugitive dust by using a woodchip/
mulch buffer. Because the woodchip/muich buffer was an actual control measure
chosen by the contractor, it was decided to evaluate this buffer's effectiveness.

By the time that the gravel buffer was to be evaluated, traffic into and out of the
site had been reduced and was not expected to pick up until concrete pouring began
in eamest at the dam site. Because of schedule constraints, it was jointly decided by
the EPA work assignment manager and MRI to generate "captive" traffic to complete
the evaluation of the gravel buffer. The "captive" traffic that was used was a ten-
wheeled truck that was identical to the type of trucks that were originally hauling
material from the site. The captive truck was half loaded to represent the average of
a loaded and an unloaded condition.

MRI-ENVIRON\R4601-04.RPT 2-9



SECTION 3

DATA ANALYSIS

3.1 SAMPLE COLLECTION AND ANALYSIS PROCEDURES
Samples of the material on the road surface were collected by dry vacuuming,
followed by analysis for silt content (percent less than 200 mesh or 75 um physical

diameter). The procedures used for sampling and analysis are described below.

3.1.1 Road Surface Sampling

Paved road samples were collected by cleaning the surface of the road with a
vacuum cleaner with preweighed filter bags. An "industrial-type" vacuum cleaner was
used due to the heavy loadings that were anticipated in the study.

The following steps describe the collection method for individual samples:

1. Ensure that proper measures have been taken to redirect traffic around the area
to be swept. The use of orange traffic cones, an "arrow board," and reflective
vests for the field crew were used at all times.

2. By using string, surveying paint, or other suitable markers, mark the sampling
width across the road. The widths may vary between 10 ft for visibly dirty roads
and 100 ft for clean roads when using an "industrial-type" vacuum.

3. If large, loose material was present on the surface, it was collected with a whisk
broom and dustpan. On roads with painted side markings, collect material "from
white line to white line" (but avoid any centerline mounds). Temporarily store the
swept material in a clean, labeled container until it can be recombined with the
vacuum sample that was taken from the same sample area.

MRI-ENVIRON\R4601-04.RPT 3-1



4. Vacuum sweep the sample area using a portable vacuum cleaner fitted with an
empty preweighed filter bag. On roads with painted side markings, collect
material "from white line to white line" (but avoid centerline mounds).'

5. Carefully remove the bag from the vacuum sweeper and check for tears or leaks.
If necessary, transfer any broom-swept material from its original container into the
vacuum bag. Fold the unused portion of the filter bag, wrap a rubber band
around the folded bag, and store the bag for transport.

6. Record the required information on the sample collection sheet (Figure 3-1).

If part of the sample was collected through broom sweeping, then the combined
sample (i.e., the broom-swept plus vacuumed material) should weigh at least 400 g
(~ 1 1Ib). If the sample was collected solely through vacuuming, then the sample
should weigh at least 200 g (~ 0.5 Ib). Addition increments should be taken until these
samples mass goals have been achieved. (Sample weights can be estimated in the
field using either an inexpensive scale or the experience of the sampling personnel.)

3.1.2 Procedures for Sample Compositing and Splitting

All samples obtained in the field were first weighed to determine the net mass
of material collected according to SOP No. EET-611 (Appendix B). Wherever possi-
ble, broom-swept material was transferred to the vacuum bag in the field (see Sec-
tion 3.1.1) to obtain one sample with a single mass (M;).

Once composed, a sample may require splitting to a size more amenable for
analysis. Two methods are recommend for sample splitting—riffling, and coning and
quartering. Since a riffle was used in the study, only this procedure will be described.

Figure 3-2 shows two riffles for sample division. Riffle slot widths should be at
least three times the size of the largest aggregate in the material being divided. The

following quote from ASTM Standard Method D2013-72 describes the use of the riffle
(ASTM, 1977).
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SAMPLING DATA FOR PAVED ROADS

Date Collected Recorded by
Project No. __4601-04-03 Vacuum Cleaner ID Na

Sampling location* Elmwood Ave. between Blue Pkwy and Brush Creek Blvd
Surface type (e.g., asphalt, concrete, etc.) _asphalt No. of lanes _4
Surface condition (e.g., good, rutted, etc.)

* Use code given on plant or road map for segment identification. Indicate sampling location on sketch
below.

SAMPLING DATA COLLECTED

Broom Swept Sample

Sample Surface area sampled Collected | Added to Vac
Area Sample ID # (Dimensions) Time (Y/N) Bag (Y/N)

Sketch of Sampling Event:

Figure 3-1. Sample data form.
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Figure 3-2. Sample dividers (riffles).
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"Divide the gross sample by using a riffle. Riffles properly used will
reduce sample variability but cannot eliminate it. Riffles are shown in
Figure 3-2. Pass the material through the riffle from a feed scoop, feed
bucket, or riffle pan having a lip or opening the full length of the riffle.
When using any of the above containers to feed the riffle, spread the
material evenly in the container, raise the container, and hold it with its
front edge resting on the top of the feed chute, then slowly tilt it so that
the material flows in a uniform stream through the hopper straight down
over the center of the riffle into all the slots, thence into the riffle pans,
one-half of the sample being collected in a pan. Under no circumstances
shovel the sample into the riffle, or dribble into the riffle from a small-
mouth container. Do not allow the material to build up in or above the
riffle slots. If it does not flow freely through the slots, shake or vibrate
the riffle to facilitate even flow." (ASTM, 1977)

3.1.3 Silt Analysis Procedures

Paved road samples collected vacuuming are not normally oven-dried because
filter bags are used to collect the samples. After the sample was recovered by
dissection of the bag, and split if necessary, it was ready for silt analysis.

As discussed in Section 3.1.2 above, paved road samples where the broom-
swept particles and vacuum swept dust are combined to calculate total surface loading
on the traveled lanes. The composite sample is usually small and should not require
splitting in preparation for sieving. If splitting is required, the protocol outlined in
Section 3.1.2 is used.

The following procedure is used to analyze surface samples for silt content:

1. Select the appropriate 20-cm (8-in) diameter, 5-cm (2-in) deep sieve sizes.
Recommended U.S. Standard Series sizes are: ¥s in, No. 4, No. 20, No. 40,
No. 100, No. 140, No. 200, and a pan. Comparable Tyler Series sizes can be
utilized. The No. 20 and No. 200 are mandatory. The others can be varied if the
recommended sieves are not available or if buildup on one particular sieve during
sieving indicated that an intermediate sieve should be inserted.
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Obtain a mechanical sieving device such as a vibratory shaker or a Roto-Tap
without the tapping function.

Clean the sieves with compressed air and/or a soft brush. Material lodged in the
sieve openings or adhering to the sides of the sieve should be removed (if
possible) without handling the screen roughly.

Obtain a balance (capacity of at least 1,600 g or 3.5 Ib) and record the make,
capacity, smallest division, and date of last calibration. Perform a calibration
check of the balance according to SOP EET-611 (Appendix B) and record the
results in a logbook.

Weigh the sieves and pan to determine tare weights. Check the zero before
every weighing. Record the weights.

After nesting the sieves in decreasing order with the pan at the bottom, transfer
the laboratory sample into the top sieve. The sample should weigh between

~ 200 and 1,000 g (0.5 and 2.5 Ib). This amount will vary for finely textured
materials; 100 to 300 g may be sufficient when 90% of the sample passes a

No. 8 (2.36-mm) sieve. Brush fine material adhering to the sides of the container

into the top sieve and cover the top sieve with a special lid normally purchased
with the pan.

Place nested sieves into the mechanical sieving device and sieve for 10 min.
Remove the pan containing the material that was small enough to pass through
the No. 200 sieve and weigh. Repeat the sieving in 10-min intervals until the
difference between two successive pan sample weighings (where the tare weight
of the pan has been subtracted) is less than 3.0%. Do not sieve longer than

40 min.

If the difference between the last two successive pan sample weighings is still
larger than 3.0% after the 40-min interval, the material may need to be brushed
through the smaller opening sieves (sieve Nos. 100 through 200). The operator
should take a brush and lightly brush the material on the sieve in a back and
forth motion until it looks as though no clogging of the sieve appears apparent

MRI-ENVIRON\R4601-04.RPT 3-6



and all the smaller particles seem to have passed through the sieve. Repeat this
procedure on the remaining sieves (No. 140 and No. 200).

9. Weigh each sieve and its contents and record the weight. Check the zero
reading on the balance before every weighing.

10. Collect the laboratory sample and place the sample in a separate container if
further analysis is expected.

11. Calculate the percent of mass less than the 200 mesh screen (75-um physical
diameter). This is the silt content. See Figure 3-3.

3.2 SOURCE ACTIVITY MONITORING

Source extent and activity data were collected with a variety of tools. For
example, in addition to visual observation and note taking, pneumatic traffic counters
were used to determine source activity.

Pneumatic tube axle counters were used to record traffic volume data.
Counters were placed across the site entrance, across lane A and across A and B
south of the site, and across both southbound lanes north of the site entrance. This
arrangement provided information on passes into and out of the test site as well as
total traffic on EImwood Avenue. Figure 3-4 shows an example pneumatic traffic log.

Because these counters record only the number of passing axles, it was
necessary to obtain traffic mix information (e.g., number of axies per vehicle) to
convert axle counts to the number of vehicle passes. Vehicle mixes were recorded on
a form similar to Figure 3-5 during a 10- to 60-min visual observation period.
Comparison of the observed vehicle mix to the pneumatic count totals recorded during
the observation period also allowed the accuracy of the axle counter to be assessed.
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MIDWEST RESEARCH INSTITUTE

Analytical Balance:
Make

Siit Analysis*
Date MR! Project # Recorded by
Sample ID No.: Material:
Total Sample Weight: Split Sample Weight
Excl. Container) Bag + Sample:
Number of Splits: Bag:
Sampling Dimensions: Net Sample:

Non Recoverable Material

Capacity

Bag tare weight:

Smallest Division

Empty bag weight:

Nonrecoverable mass:

Total Net Weight

*All unit weights are in grams unless otherwise specified

Date of Last Mfg. Calibration Sieving
Calibration Logbook No. Time: Start: Weight (Pan Only)
Initial (Tare):
10 min:
20 min:
30 min:
40 min:
SIZE DISTRIBUTION
Tare Weight Final Weight Net Weight
Screen (Screen) (Screen + Sample) (Sample) %
3/8 in.
4 mesh
10 mesh
20 mesh
40 mesh
100 mesh
140 mesh
200 mesh
Pan
% Silt = Net Pan Weight x 100 = %

Figure 3-3. Example silt analysis form.
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PNEUMATIC TRAFFIC COUNT LOG

Site: _Elmwood Ave, Project #: 4601-04-03 Recorded by:
Counter ID Start Start Start Stop Stop Stop
No. Site location Count Date Time Count Date Time

| I WS S— N S— — N —

Figure 3-4. Example pneumatic traffic count log.
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w
' VEHICLE LOG
Date Project # _4601-04-03 Recordedby
r——_—_——— — |
Road Location: __Elmwood Avenue between Blue Pkwy and Van Brunt Bivd
Road Type: _Paved 4-lane street with no divi
Sampling Start Time: Stop Time:
Traffic counter ID #:
Counter Start Count: Counter Stop Count:
Vehicle Type AxiesWheels 1 2 3 4 5 6 7 8 98 10 Total
/ — e e — — —
/ —_ e
/ — e e
/ —_—
/ —_— — — e - = =
/ —_— e e - = = =
/ —_— e — e — = =
/ —_— e — —_——_— — — — =
/ —_— e — — o —
/ —_— e — — =
/ —_— e — e — — = =

Figure 3-5. Example manual traffic count log.
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In order to determine the number of vehicle passes from axle count data a
simple calculation was necessary. If A represents the total number of axle counts,
and N, the number of passes by vehicles with j axles, then:

If N is the total number of vehicle passes (regardless of the number of axles), then:

N=_A

) I
i1

N.
where: f ='ﬁ] = fraction of vehicles with j axles

3.3 CALCULATION PROCEDURES

The silt loading (sL) on the road surface was calculated from the data obtained
from the silt analysis of the sample collected according the relationship:
sx(Mr - My) + My
a

sL =

where: sL = silt loading (mass/area)
s = silt content of the recovered sample, expressed as a fraction
M; = total mass of the sample (i.e., before any splits) in grams
= nonrecoverable mass which is assumed to be less than
200 mesh (see Figure 3-3) in grams
a = total surface area sampled (Iengtha) =lxw
| = length of road surface sampled (length)
w = width of travel lane (length)

<
z
|

To determine the effectiveness of the different control strategies, the silt loading
data collected during each sampling event were plotted as shown in Figure 3-6. The
"A" and "B" samples (Figure 2-4) were analyzed separately for each point along the
"impacted" portion of the road, and those points along with the background data point
were plotted against distance from the site access point. Next, the effect of carryout

MRI-ENVIRON\R4601-04.RPT 3-11



Area (t; C)

Where:
t is time after cleaning
C is experimental
condition

SILT LOADING (g/m2)

AN Ay
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Figure 3-6. Data analysis scheme
(hypothetical silt-loading distribution).
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was evaluated by integrating the shaded area using the trapezoidal rule over the
distance of 50 to 550 ft from the site entrance. Fifty feet was chosen as the starting
point because all of the wheels on the trucks were usually onto the southbound lanes
at this distance from the site entrance. The integrated area was then divided by the
distance that was used for integration (500 ft) and viewed as representing an average
silt loading (sL) (above background) on the impacted portion of the road. In tumn the
average silt loading was expected to vary as a function of time after cleaning (t) and
the experimental condition C (e.g., uncontrolled, woodchips/mulch).

Once all experimental conditions were evaluated, the sL values were used to
determine overall mean control efficiency values by ratioing the geometric mean value
of sL for each control technique to the geometric mean value of sL for the uncon-

trolled testing. This allowed for evaluation of a representative control efficiency value
for each of the control technologies studied in this program.
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SECTION 4

RESULTS

The results of the study are summarized in this section. After presenting a brief
time history of the field study, the data are grouped into individual control technologies
for comparison purposes, and then the quality assurance results are discussed.

41 TIME HISTORY OF THE PROJECT

Table 4-1 lists the milestones of the field sampling portion of the project. The
field sampling portion of the program spanned from the end of May until mid-
September 1994. The reason for the long time span was the numerous delays
caused by the weather.

There were consecutive days when no sampling activity occurred. During those
days, there was either no hauling activity at the site or it had rained the evening
before. This prevented any trucks from entering the site and also prevented surface
samples from being taken. These data are illustrated in Figures 4-1 and 4-2, which
show the cumulative rainfall at the site and the amount of truck traffic entering and
leaving the site, respectively. Figure 4-3 shows the cumulative amount of traffic on
the southbound lanes of Elmwood Avenue during the field sampling.

The sampling program was also affected by the fact that the trucks originally
left the site going south and later began exiting to the north. This change in direction
caused problems in maintaining a constant flow of traffic from the test site over the
southbound lanes of Elmwood. Also, because of interference from a power pole,
trucks exiting north from the construction site were forced to swing into the
southbound lane, thereby impacting the silt loading background area. These
aberrations in the desired traffic pattemn are documented in Appendix B.

As mentioned earlier, traffic in and out of the site slowed after the earthmoving
activities were largely completed and concrete pouring for the dam had not yet begun.
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TABLE 4-1. CHRONOLOGY OF EVENTS

]

Julian
Date date Event

5/31/94 151  Baseline cleaning of EImwood Avenue
6/14/94 165  1st uncontrolled sampling event

6/21/94 172  2nd uncontrolled sampling event

6/24/94 175  3rd uncontrolled sampling event

6/28/94 179  4th uncontrolled sampling event

6/30/94 181  5th uncontrolled sampling event

7/1/94 182  Baseline cleaning of EImwood Avenue
7/6/94 187  1st street sweeper controlled sampling event
7/11/94 192  Sweeper Cleaning Test

7/12/94 193  2nd street sweeper controlied sampling event
7/13/94 194  Sweeper Cleaning Test

7/14/94 195  3rd street sweeper controlled sampling event

7/15/94 196 Department of Parks and Recreation puts down
woodchip/mulch material as a control method

7/15/94 196 Baseline cleaning of EImwood Avenue (Sweeper Cleaning
Test)

7/27/94 208  1st woodchip/mulch controlled sampling event
7/29/94 210  2nd woodchip/mulch controlled sampling event

8/13/94 225 Removed woodchip/mulch material from entrance to site and
did a baseline cleaning of EImwood Avenue

8/15/94 227  Placed 3/4" gravel on access point to site

8/17/94 229  Hired Construction Materials Trucking to generate traffic at test
site

8/18/94 230  1st gravel controlled sampling event
8/23/94 235  2nd gravel controlled sampling event
9/7/94 250  3rd gravel controlled sampling event
9/9/94 252  4th gravel controlled sampling event

9/9/94 252  Baseline cleaning of Eimwood Avenue (Sweeper Cleaning
Test)
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Figure 4-1. Cumulative rainfall at test site.
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Figure 4-2. Cumulative truck traffic entering or exiting the construction site.
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Figure 4-3. Cumulative traffic on the southbound lanes of Elmwood Avenue.

Therefore, supplemental "captive" traffic was generated by hiring a truck and driver to
drive in and out of the test site for the remaining portion of the field sampling program,
i.e., the evaluation of the gravel buffer.

Additional details on the sampling program are provided in Appendix A.
42 DATA ANALYSIS

Appendix C contains a printout of the spreadsheet used to calculate the silt
loadings for all of the samples collected. The silt loading data were plotted as a
function of distance from the site access point. Because earlier studies found a rapid
decrease in silt loading with distance, the data were plotted on a semi-logarithmic
graph. The data were grouped by control technology (i.e., uncontrolled, woodchip/
mulch, etc.) to construct a single plot for each control. The data were then regressed
for each lane and for each control method.

The results are shown in Figures 4-4 through 4-11. Figures 4-4 and 4-5
graphically illustrate silt loading distributions based on the samples taken from
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Figure 4-4. Uncontrolled samples taken from the "A" lane.
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Figure 4-5. Uncontrolled samples taken from the "B" lane.
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the uncontrolied "A" and "B" lanes, respectively, of southbound Elmwood Avenue.
Figures 4-6 and 4-7 present the distributions from the samples taken from the
sweeper controlled "A" and "B" lanes, respectively. Figures 4-8 and 4-9 show the
distributions from the samples taken from the woodchip/mulch controlled "A" and "B"
lanes, respectively. Figures 4-10 and 4-11 display the distributions from the samples
taken from the gravel controlled "A" and "B" lanes, respectively.

On each plot, a log-linear line of best fit is also shown. The consistency of the
slope indicates that the relative spatial distribution of silt loading is similar regardless
of the absolute levels.

Note that the uncontrolled silt loadings did not exhibit any discernible trend to
increase with time. This is probably due to the fact that, because of the steep slope of
the access road, no truck haulage occurred for one or two days after rainfall. Thus, at
the study site, precipitation did not enhance carryout onto Eimwood, but rather rainfall
at least partially cleaned the road surface. The trucks were diverted to haul from other
sites in the area during these periods.

The area under the silt loading distribution curve-was determined using the
trapezoidal rule (as discussed in Section 3.3) for each of the sampling events. When

the resulting area was divided by 500 ft, the average silt loading (sL) was found.
These averages are presented in Table 4-2.

Several points should be noted about Table 4-2. First, the average silt loadings
measured for the uncontrolled condition ranged from 2.6 to 8.9 g/m? for the "A" lane
and from 1.0 to 5.8 g/m? for the "B" lane. These ranges correspond approximately to
the upper 20th-percentile of the silt loading data base presented in AP-42. Thus,
carryout clearly resulted in heavy silt loadings on Elmwood Avenue. In addition, the
curb or "A" lane was roughly twice as heavily loaded as the other southbound lane
("B"). This was expected because the loaded trucks tended to travel almost
exclusively in the "A" lane in preparing to tum west onto Blue Parkway.

Because of problems encountered in defining an appropriate "background
value" of silt loading (as a result of the impacts of construction vehicles occasionally
exiting to the north on Elmwood), the control efficiency of reduction in sL is presented
in Table 4-2 in terms of a range between a lower bound and an upper bound. The
lower bound was obtained by assuming a background value of zero for silt loading.
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Figure 4-6. Street sweeper controlled samples taken from the "A" lane.
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Figure 4-7. Street sweeper controlled samples taken from the "B" lane.
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Figure 4-8. Woodchip/mulch controlled samples taken from the "A" lane.
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Figure 4-10. Gravel controlled samples taken from the "A" lane.
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TABLE 4-2. AVERAGE VALUES FOR ALL THE SAMPLING EVENTS

sC (g/m?)
Control technology Sampling date "A" Lane "B" Lane Both lanes
Uncontrolied 6/14/94 3.74 1.09
6/17/94 3.65 1.00
6/21/94 2.80 5.80
6/24/94 2.59 1.32
6/28/94 4.03 1.99
6/30/94 8.86 5.76
Geometric Mean 3.90 2.14
Sweeper Controlled 7/6/94 2.52 1.29
7/12/94 4.59 2.16
7/14/94 2.69 1.75
Geometric Mean 3.14 1.70

Control Efficiency (lower limit/upper limit) 19%/22% 21%/27% 20%/24%

Woodchip/Mulch Controlled 7/27/94 3.62 1.68
7/29/94 1.91 0.71
.Geometric Mean 2.63 1.09

Contro! Efficiency (lower limit/upper limit) 33%/37%- 49%/64% 38%/46%

Gravel Controlled 8/18/94 1.11 0.81
8/23/94 1.95 0.51

9/7/94 2.97 1.64

9/9/94 1.36 0.97

Geometric Mean 1.72 0.90

Control Efficiency (lower limit/upper limit) 56%/64% 58%/76% 57%/68%
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The upper bound was obtained by subtracting the relatively high background value of
0.5 g¢/m®. This high background value was determined from an average daily traffic
value of 10,000 using the relationship between silt loading and traffic volume as
presented by Cowherd and Englehart (1984).

The overall control efficiency for street sweeping was found to be 19% and 27%
for the "A" and "B" lanes, respectively, based on the reduction in sL. As discussed in
Section 4.3, street sweeping was found to be much more &ffective in reducing total
surface loadings. Part of the poor performance for removal of silt loading can be
attributed to the abrasion of coarse material left on the roadway after sweeping. That
is to say, the sweeper generated additional material in the silt fraction by breaking
large particles into smaller ones. In addition, the same sweeper already was being
used to control carryout from construction sites in the immediate vicinity.

The woodchip/muich buffer proved to be more effective than the street sweeper
in reducing average silt loading. Over the two sampling events, an average control
efficiency of 33% to 37% for the "A" lane and 49% to 64% for the "B" lane was found
for the woodchip/mulch buffer. This control measure is of considerable interest
because it represents a "real world" solution to the problems of carryout in that the
contractor constructed a buffer from waste material collected on-site. This resulted in
a far more cost-effective (i.e., reduction in silt loading per unit cost) control than the
street sweeping.

An important potential drawback was observed during the use of woodchip/
mulch. Because woodchip/muich is a soft material that is easily compressed by
vehicles, the weight of a passing vehicle will displace the air contained in the buffer.
This effect was the cause of substantial fugitive dust clouds that could be seen when
a vehicle traveled over the buffer. Although the buffer was effective in controlling the
carryout of materials from the site, on-site reentrained fugitive dust vehicular emissions
may have increased due to the woodchip/mulch buffer.

The gravel buffer was found to be the most effective control studied in this
report, reducing average silt loadings by 56% to 64% in the "A" lane and 58% to 76%
in the "B" lane. In addition, unlike the woodchip/mulch material, the gravel buffer
probably reduced on-site reentrained fugitive dust vehicle emissions by covering the
travel surfaces with a coarser material.
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It is important to note that the range of silt loadings measured during each
controlled phase overlapped part the range found in the uncontrolled phase.

4.3 STREET SWEEPER EVALUATION

Although several different sweepers were used, all were Wayne Model No. 945.
This particular sweeper was manufactured in the early 1970s by FMC. It has a 32-in
rotating curb brush on each side of the sweeper to remove heavy loading from the
curb. Under normal operation the brushes rotate at approximately 450 rpm. |t ailso
has a 57-in rotating brush in the rear of the sweeper that rotates in the opposite
direction of travel of the sweeper at approximately 150 to 175 rpm. This rear brush
removes the debris from the road. It sweeps the material onto a 58-in conveyor belt
that carries debris into a hopper for storage. This sweeper was being used on streets
in the area as a control measure by the earthmoving contractor.

An "embedded" collocated sampling approach, as shown in Appendix D, was
used to measure the effectiveness of the street sweeper. The road was marked in 2-ft
increments for approximately 50 to 60 ft. Before the sweeper passed over the street,
surface samples from every other sample area were collected using a portable
vacuum cleaner with an unused, preweighed vacuum bag. As soon as the street
sweeper had swept the road, the samples were collected from the remaining
(alternate) sample sections using the same vacuum cleaner with another unused,
preweighed vacuum bag.

The effectiveness was based on the "before" and “after" samples collected.
Figures 4-12 and 4-13 show the total loading and the silt loading before and after the
street sweeper had cleaned the road. In three out of the four sweeper tests the total
loading was reduced by at least 30% and as much as 50%. The silt loading on the
other hand usually increased after sweeping.

Two reasons are believed to have caused the silt loading to be elevated. First,
the brushing of the material from the road caused a significant amount of abrasion of
the coarse surface material, and the rear brush was unable to remove the finer
particles from the road. The second reason related to the curb loadings. In all of the
sweeper tests, a significant amount of curb loading was present. The actual "before"
-sweeping sample did not include any material from the curb (samples were taken only
from "white line to white line" avoiding any centerline mounds). Once the street
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Figure 4-12. Total loadings before and after street sweeping.

Silt Loading (g/m2)

07/11/94 07/13/94 07/15/94 09/09/94
Date Sample was Taken

. = Before Sweeping B After Sweeping |

Figure 4-13. Silt loadings before and after street sweeping.
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sweeper began cleaning the road, its first pass removed all of the curb loading by
using the curb brush to force the material into the roadway so that the rear brush
could then pick it up. The "after" sample thus contained material that had been in the
curb area. The brushing action used to remove the debris left behind a very silty
material. The laboratory analysis showed that the "before" samples ranged from 17%
to 26% silt by weight. The "after" sweeping samples ranged from 41% to 65% silt by
weight.

A final point to be made involves the last sweeper test. In Figures 4-12
and 4-13, it can be seen that the data from the sweeper test on September 9, 1994,
are not consistent with the three other tests. However, during the first three tests, the
operator spent between 60 and 75 min cleaning the roadway. This consisted of
repetitive passes over the sections to be sampled. During the last test, the operator
spent approximately 25 min cleaning the roadway. The operator was rushed and only
had time to make a single pass on the roadway.

44 QUALITY ASSURANCE RESULTS

As described in Appendix D, the field sampling and laboratory analysis were
subject to certain quality assurance (QA) procedures. A total of 8 sets of co-located
surface samples were collected (using the "embedded" sampling approach described
in Appendix D) and analyzed. Table 4-3 presents the results from the paired samples.
The regular and the QA sample yielded comparable results for total loading, silt
loading, and overall silt content (as determined by dividing the total loading by the silt
loading.) The silt loading range percent values fell well within the £50% guideline set
forth in the test plan, with a overall mean of 17% in absolute value of range percent.

In order to evaluate laboratory analysis procedures, a total of 24 QA samples
were obtained by riffle splitting of field samples of road surface loading. Each
subsample was taken through sieve analysis. Table 4-4 shows the results from these
QA subsamples. The QA statistic (relative value, RV) for 17 of the 24 pairs (71%) fell
within the +0.05 guideline established in the test plan, with an absolute maximum of
0.154 for Sample 2-B-R-593 (i.e., having a "regular" silt content of 10.5% contrasted
with a QA value of 9.3%). In general, larger absolute values of the QA statistic are
associated with lower silt fractions (Figure 4-14).
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TABLE 4-3. CO-LOCATED SAMPLE RESULTS

Total loading (g/m?)

Silt loading (g/m?)

Distance (ft) Regular QA Regular QA
Date Lane from site sample  sample sample sample

6/14/94 A 90 24.6 21.5 5.81 5.53
6/17/94 A 200 33.1 43.9 4.08 5.34
6/24/94 A 220 219 27.3 4.87 4.92
6/30/94 A 61 122 132 25.7 27.8
7/14/94 A 57 20.9 36.4 4.66 7.50
7/27/94 A 56 48.0 53.9 5.81 6.27
8/23/94 A 150 4.96 8.69 1.14 1.61
9/07/94 A 80 49.9 44 1 4.66 4.45
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TABLE 4-4. QA CHECK OF LABORATORY SPLITS

Fractional Fractional
Date sample amount of silt amount of silt RV
was collected Sample ID No.  in split #1 in split #2 1-(Silt,,/Silt,,)

06/14/94 4-A-R-121 0.259 0.266 0.026
06/17/94 4-A-R-132 0.119 0.138 0.138
06/21/94 2-A-R-507 0.223 0.22 -0.014
06/21/94 2-B-R-508 0.18 0.186 0.032
06/24/94 7-A-R-527 0.199 0.202 0.015
06/28/94 6-A-R-537 0.239 0.234 -0.021
06/28/94 6-B-R-538 0.116 0.133 0.128
06/30/94 1-A/B-R-539 0.298 0.304 0.02
06/30/94 2-A-R-540 0.191 0.209 0.086
06/30/94 2-A-QA-541 0.205 0.197 -0.041
06/30/94 2-B-R-542 0.273 0.27 -0.011
07/06/94 5-B-R-558 0.102 0.102 0
07/12/94 1-A/B-R-562 0.297 0.282 -0.053
07/12/94 5-A-R-567 0.257 0.261 0.015
07/12/94 5-B-R-568 0.153 0.173 0.116
07/12/94 6-B-R-569 0.242 0.236 -0.025
07/13/94 2-A-R-572 0.251 0.232 -0.082
07/14/94 5-B-R-585 0.142 0.149 0.047
07/15/94 2-A-R-588 0.243 0.251 0.032
07/27/94 2-A-QA-592 0.096 0.093 -0.032
07/27/94 2-B-R-593 0.105 0.091 -0.154
07/27/94 3-A-R-594 0.074 0.072 -0.028
08/23/94 4-A-R-630 0.178 0.182 0.022
09/09/94 2-A-S-664 0.652 0.644 -0.012
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- As required by the Quality Assurance Plan, the QA coordinator reviewed the
sample collection and analysis data sheets and data reduction procedures in compari-
son to the procedures described in the test and quality assurance plans. The
coordinator checked the spreadsheet program against a set of hand calculations "from
start to finish" and found no discrepancies. The coordinator also oversaw the
reporting of the specific QA samples—the so-called "embedded collocates" and the
laboratory splits—described above. Finally, the coordinator provided a summary of
the review to the MRI QA manager for approval.

The QA review noted only one deviation from the test and quality assurance
plan. The "A" and "B" loadings were considered individually in the integrations rather
than averaged as described in the plan. Because this represents additional informa-

tion and the average can be readily obtained from the two different integrations, this
deviation is considered inconsequential.
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SECTION 5

CONCLUSIONS

From the testing and evaluation program that was conducted, the following
conclusions have been drawn.

e There was a broad range of paved road silt loadings measured near the
construction site access point under the uncontrolled condition and each controlled
condition, but no condition exhibited clearly discemible time trends. In other words,
silt loadings did not tend to increase with time. This may be the result of rainfall
partially cleaning the surface between different sampling events and largely reducing
access road traffic until the steep slope had dried. Once access point traffic was
restored to its normal level, reentrainment and displacement to nontraveled parts of
the road, i.e., curb, offset the additional loading from carryout so that a new
"equilibrium" was established.

+ Street sweeping was found to be only marginally effective (approximately 20%) in
lowering average paved road silt loading values in carryout areas. In general, total
loadings were reduced far more effectively, but the street sweeper appears to have
abraded the remaining material, thus "creating” additional material in the silt fraction.

* The 6- to 12-in layer of woodchip/mulch was moderately effective in controlling
carryout, with average paved road silt loadings being reduced 38% to 46%. This
control measure was implemented by the construction contractor at the request of
Kansas City officials. Furthermore, the control made use of material that was
available on-site at no cost. Although the woodchip/muich buffer was moderately
effective in controlling off-site emissions, it was noted that this buffer may have
increased on-site PM-10 emissions. The buffer was fairly "soft" and was readily
compressed by vehicles traveling over it. This compression displaced the trapped
air, and puffs of fugitive dust were observed.
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* The 6-in layer of gravel was found to reduce average paved road silt loadings by
57% to 68%. This was the highest efficiency found in the present study. Unlike the
other buffer material, gravel formed a far stronger surface that did not yield under
vehicular traffic, and no on-site increase in fugitive dust emissions was noted.

» Based on these measured reductions in silt loading, and using the PM-10 emission
factor equation on page 1-1, the following calculated PM-10 emission reductions
would result. Street sweeping would reduce PM-10 by only approximately 14%.
Treatment of the access area with woodchips/mulch would reduce PM-10 by a
moderate amount between 27 and 33%. The gravel buffer would result in the
largest reduction of PM-10 by 42 to 52%. The PM-10 control efficiencies are
somewhat lower than the silt loading reductions, because of the 0.65 power on silt
loading in the PM-10 emission factor equation.
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10/26/93

10/27/93

10/28/93

11/1/93
11/2/93

11/3/93

11/4/93

APPENDIX A

Project No. 4601-04
Daily Activity Log

Did site surveys with John Kinsey during A.M. Found a good location
out on Old Highway 9 near Parkville (near Red-X). Phone number for
contact is 741-2646

Did site surveys with John Kinsey during P.M. Found another
possible location on Manchester Trafficway just south of ARMCO.
Vacant lot with entrance and exit gates coming onto Manchester.
Phone number for contact is 921-7303. (998 Manchester)

Contacted person at Seal-O-Matic about test site at Red-X. Spoke
with Mike Jayler and he said that Gary Walz was person in charge of
site. Gary would be in the office on 11/1/93. Also tried to reach
person about the site on Manchester; phone number was
disconnected. If site falls through, Mike Jayler said we should contact
Winston Peeler with Peeler Oil Company to locate another site.

Tried finding out owner of Manchester site; no luck.

Spoke with Gary Walz about Seal-O-Matic. He said that the truck
traffic to and from the site would remain constant for the next year.
He felt that there would be no problem with us using this location as a
test site but he wanted to okay it with the owner of the land. He will
retum a call as soon as he finds out something. If site falls through,
need to go to Tax Records Office at City Hall to find out who owns
property on Manchester.

Spoke to Gary Walz about Seal-O-Matic. He was unable to contact
the property owner; he said he would try again today and get back in
touch with me as soon as possible. Also went to Field Station to get
equipment and supplies.

Set up traffic counters at site. Did not have enough hose for 4th
counter so we put down counters across the highway and across the
east entrance.
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11/5/93

11/6/93

11/7/93

11/8/93

11/9/93

11/10/93

11/11/93

11/12/93

MRI-ENVIRON\R4601-04 RPT

Daily Activity Log (Continued)

Strung 4th counter across west entrance and then tried to calibrate all
the counters. Found many problems with counters; ended up going
back to MRI to fix 3 counters. After lunch successfully installed all
counters and did ~ 1-hour traffic counts at the site for all 4 counters.

Checked counters at site. Counter on eastbound traffic side of
highway had hose pulled up. Put hose back down and checked it.

Checked counters and took readings around 1400 hours. Everything
seemed okay.

Checked traffic counters at about 0745 hours and everything was
working correctly. Tried to contact Gary Walz at Seal-O-Matic and he
was out. He will return call. Checked traffic counters at about 1840
and the westbound traffic on the highway was pulled up. | put the
hose back down and took readings on all counters.

Checked counters at 0734 hours and took readings. All counter
hoses were okay. Also checked traffic counters and hoses at about
1840 hours and took readings.

Checked counters at about 0730 hours and took readings. All hoses
were still in place and okay. Took manual traffic counts in the A.M. to
verify counter readings. In the P.M. went out and got dimensions on
site and described a sampling strategy.

Checked counters at about 0740 hours and took readings. All hoses
were still in place.

Checked counters at about 0730 hours and took readings. All hoses
were still in place.
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11/16/93

11/17/93

11/18/93

11/19/93
11/22/93
11/23/93

Daily Activity Log (Continued)

Called around for price quotes on sweeping services.
Delta Sweep (221-8851) $80/hr w/2 hr minimum or rental
@ $195/day w/$75 pickup and delivery charge
Clean Sweep (478-4477) $65/hr (Chris Peters) (no rentals)
Benwell Company (822-1000) (David Carver) $55-$75/hr;
no brush (vacuum)
American Sweeping (966-1161) (Steve) $65/hr, 2 days
notice
Rentals:
Delta Sweeping; $195/day w/$75 delivery charge (riding)
Glad Rents (436-0900) $288/day; skid loader type $50
delivery charge
Glen Rental (436-6193) $200/day; $800/wk; $50-$75
delivery charge (riding)

Checked hoses and took readings on all counters. Counter at west
entrance of landfill was full of water and not working. All others were
okay during A.M. After lunch returned to site and moved west
entrance counter back approximately 50 feet. Also installed another
counter: hose for the eastbound traffic on highway was torn up, so we
reinstalled it and took a reading. Everything else was muddy but all
seemed to be working.

Returned to site in A.M. and took manual traffic counts to calibrate all
counters, including the one that was installed on 11/17/93. Upon
retumn to MRI were told to halt all activities until the meeting on
11/24/93 to determine the implementation schedule that the City of
Riverside is going to enforce on Seal-O-Matic at the site. Plan to
attend meeting at Riverside Courthouse at 10:00 A.M. on 11/24/93.

Checked traffic counters; everything was okay.
Checked traffic counters; everything was okay.

Checked traffic counters; all hoses were still in place. Everything was
okay.
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11/24/93

11/29/93
5/1/94

5/14/94

5/17/94

5/18/94

5/19/94

5/20/94

MRI-ENVIRON\R4601-04 RPT

Daily Activity Log (Continued)

Had meeting with Highway Department, Mayor, and various other
people dealing with our Riverside project. Basically we were told the
site could not be used for the project. Larry Reese with the City of
Riverside; E.H. Young, owner of Red-X, Vernon Koch, Highway
Department. Also went and looked at track-out from Peeler Oil
Company and a site on Blue Parkway at Cleveland.

Picked up counters and hoses at Red-X site.

Met with Parks and Recreation people (Jud Huff). They said they will
haul on Cleveland for another month, then they would switch over to
the site on Elmwood. Elmwood is a suitable location and they will
have to remove dirt for the dam and then backfill it back in again. We
will need a lane closure permit from Street and Traffic for sampling.

Brian Rosson and | went to Elmwood site and took dimensions on the
site and roadway.

Talked with Mike Members (Street and Traffic) about lane closure
permit. | sent him a fax of the work plan and said | would be in touch
with him this aftermoon.

Brian Rosson and | went to site, took traffic counts and made sure
that the counters were still in place and everything was working
properly.

Brian Rosson and | went to site, took traffic counts and made sure
that everything was okay. Talked with Mike at Street and Traffic and
he said that he would issue a temporary 30-day lane closure for
preliminary purposes, then he would issue a 60-day if we were doing
everything accordingly.

Brian Rosson and | went out and did traffic counts, and made sure
that the hoses were still down and that the counters were working
okay. Revised new data forms and waiting to start sampling.



5/23/94

5/24/94

5/25/94

5/26/94

5/27/94

5/31/94

6/1/94

Daily Activity Log (Continued)

Brian Rosson and | took counts during A.M. Hoses and counters are
still in place and working properly. Went to get lane closure permit
and found out it would cost $25.00. So returned to MRI. Went to
Field Station to get safety equipment.

Took traffic counts, got permit from Public Works and entered data
into spreadsheet for traffic counts and calibrations.

Took counter readings and entered data into spreadsheet. Talked to
City people and tried to contact Judd and left him messages.

Talked with Judd. He said that hauling could start 5/31/94 at the
earliest. Went out to check counters and southbound traffic hose had
a hole in it. Talked to a foreman and he said that Bill Schneider was
in charge (861-0149) and he could tell me when things would be
happening.

Reinstalled traffic counter and hose on southbound traffic lanes.
Contacted Judd Huff at Parks and Recreation. He said that hauling
out of site would begin 5/31/94 and go for at least 4 weeks. | then
arranged for equipment rental and planned to sweep street on
5/31/94.

Picked up sweeper and skid loader at 8:00 A.M. Tried sweeping the
street at 12:00 when truck traffic had stopped. Very successful until
we washed the road down and the trucks started leaving the site.
The mud started caking to the road surface. Have excellent cleaning
if conducted on a weekend when there was no truck traffic and low
volume of traffic.

Read counters and made sure they were operating correctly. Instalied
2 counters on haul site to get volume of traffic in and out of site.

Tried contacting Bill Schneider to find out how long they would be
hauling for the west side, but | was not able to get in touch with him.
Need to install one more counter further south on the southbound
traffic lanes to characterize traffic out of west side of Elmwood.
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6/2/94

6/3/94

6/6/94

6/7/94

6/8/94

6/9/94

6/10/94

6/13/94

Daily Activity Log (Continued)

Gary and | put down 1 more traffic counter on the southbound lanes
to get a count including the trucks leaving the site. We also did
counts for the east and west haul site and the southbound traffic
lanes. A water truck went into the Parks and Recreation site and
began to spray to control the dust.

Rained approximately 0.75 in. of H,O last night. Sampling has been
delayed until road dries out and trucks begin to haul out of site again.
All sampling equipment is ready to go and we will just wait.

Rained approximately 0.60 in. over the weekend. Site was very
muddy and there was no activity once again. We will wait for it to dry
out and they start hauling again.

Hauling on west side of road started in A.M. Road was very muddy
but eventually it looked as though it would dry out. Brian and | took
traffic counts on counters for southbound traffic. Chance of rain
today, so | will go back out and check to see if road is dry by Noon. If
not we may have to wait another day. After lunch road was dry, but
mud carryout was very wet still. Also rain started to fall again around
2:00 P.M. Sampling will be delayed again.

Rain started around 11:00 last night and rained off and on all through
the night and into the morning. Hoses were still in place and site was
extremely muddy. No activity was present. Rain continued
throughout the day.

Rained last night and a slight chance today. Hoses were still in place
but both sites were extremely muddy. No sign of any activity today.

No precipitation in last 24 hours. Both sites were still very muddy and
no activity was present. No activity after lunch either.

Light rain throughout the weekend. Sites were a little muddy but not
very bad. No activity on either side of the street. Chance of rain
today again. Hole in counter hose on southbound traffic counter.
Replaced hose and counter and replaced the west side counter to get
a better reading of traffic coming out of the site.
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6/14/94

6/15/94

6/16/94

6/17/94

6/20/94

6/21/94

Daily Activity Log (Continued)

Dry and hot today. Griffin, Rosson, Raile and Kinsey were the
sampling team. Spent most of day collecting samples. Traffic from
both the east and west sites were present. Bridge had small grooves
in it, so | expect larger loadings to be present in those sampling
areas.

Counter to south road, east site was not working properly. Replaced
it and still having problems. No activity on the west site. Seems as
though Parks and Recreation trucks quit hauling around 1430 every
day. The reason for this is unknown. Flat tire on truck, probably from
bottle. Plan to sweep tomorrow provided we don't get any rain.

Rained approximately 0.20 in. this moming at site. Both sites were
very muddy. No activity on west site but the Parks and Recreation
people were hauling on the east site. Carryout was very heavy and
sampling should take place tomorrow. Replaced counter on east site,
south road again. Hopefully that problem will be solved.

Sampled today. There was no hauling operations taking place on the
west side of the road. Everything went extremely well. Team
consisted of Raile, Rosson and Griffin.

Hauling from east site was going strong, but no activity was taking
place on west side of EImwood. Gary and | took traffic counts and |
re-verified the dimensions of the previous 2 sampling events. Planned
sampling for tomorrow.

Sampled today. Crew consisted of Griffin, Garman and Raile. No
hauling was taking place on the west side of the road. All trucks that
previously were used on west side are now being used on the east
side along with all the Parks & Recreation trucks. Sampling went very
well.
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6/22/94

6/23/94

6/24/94

6/27/94

6/28/94

6/29/94

MRI-ENVIRON\R4601-04. RPT

Daily Activity Log (Continued)

All trucks hauling from east side of street now. All are 3/10 trucks and
no 2/6 trucks. Large amounts of traffic from site are present. Slight
rain while | was at site, made carryout heavy onto road. Good
sampling for tomorrow. Majority of loading present is due to
overloading of trucks, not from carryout, except right at entrance.
Some of the trucks leave the site by going north instead of south; this
could be a problem.

Slight rain this moming, so site was muddy. Try sampling this
afternoon. Trucks were still going both north and south out of site.

Sampled today. Crew consisted of Garman, Griffin, and Raile.
Trucks still entering and leaving the site from both the north and
south. Possibility that the street sweeper went by on the southbound
"A" lane, but we are not sure. The QA sample taken at site 3A will
have more loading due to mud clod being located in it. Sampling
went well again today.

Checked counters this morning. Tried to get in touch with Judd, but
we kept missing each other. Put equipment together so we could

sample tomorrow. Trucks still leaving the site and heading both north
and south.

Sampled today. Crew consisted of Griffin, Garman, and Raile. Saw a
street sweeper, sweeping on Van Brunt/Brush Creek heading west, so
no samples were taken on that street. Carryout loading was very
high, mud was caked to the road. Traffic counter for north road was
moved by construction people, so | put it back down.

Garman and | went out and took video tape and pictures of site for
Masser. | also talked to Judd and got a few things cleared up. He
said he would try to get the trucks to leave only going to the south.
Went to Field-Station for supplies and cleaned out the 241C
Laboratory with the trip to the Field Station. Chance of rain tomorrow.



Daily Activity Log (Continued)

6/30/94 Sampled today in the P.M. Crew consisted of Garman, Griffin and
Raile. Trucks still going both north and south out of the site (about
30% south and 70% north). Loading was very heavy on road going
both directions from the site. Plan to clean road tomorrow evening.

7/1/94 They watered down the site this morning. Very little dust was being
generated at the site, but carryout was extremely heavy. Called
around to set up street sweeper cleaning of the street. Going to wash
and clean the street after the P.M. rush hour is over. Tried to sweep
the street but the mud was caked too heavy, so we just used the
power washer and all we ended up doing was making a thin layer of
mud out of it. Going to have Delta try and sweep instead of us doing
it.

7/5/94 7/1/94 late evening it rained approximately 2.6 in. at the house, so
hopefully it washed the street down. They made another road at the
site now, so there are 3 roads. The north road is now the middle road
and all traffic entering is crossing that counter hose. | will put another
counter down on the new north road, which handles almost all of the
northbound exiting traffic. Delta sweeper came by and swept the two
traveled lanes on each side. He did a very good job, but left a very
silty material behind which tended to become airborne once it was
traveled on.

7/6/94 Sampled today. Crew consisted of Garman, Griffin and Raile.
Loading was definitely less throughout the area. Had a few problems,
mainly with generators, but overall everything went well. Very little
traffic going to the south from the site, all seemed to be going to the
north, although hauling from the site seemed to let up quite a bit.

7/7/94 Slight amount of rain this afternoon. | went out to calibrate counters
in P.M. and found that traffic at the site had picked up and the
majority of the traffic (21 out of 28 trucks) were leaving the site going
toward the south. Due to the rain, carryout was heavy. Delta will
probably sweep tomorrow if it doesn’t rain throughout the day.
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7/8/94

7/11/94

7/12/94

7/13/94

7/14/94
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Daily Activity Log (Continued)

Rained approximately 0.35 in. last night and the site was very muddy.
No activity was present so sweeping will be delayed by one day.

No rain this past weekend. Had Delta come by and sweep the street
on ElImwood. We took a collocated sample before and after the
sweeper went by to evaluate how well the street sweeper cleaned the
road. As predicted the sample taken after the sweeper went by was
very silty. Possibly making the dirt more of an airborne problem, but
at least it isn’t on the road anymore. Sweeper ripped up both of the
counter hoses and we had to replace them.

Sampled today. Team consisted of Raile, Garman and Giriffin.
Sampling went well. Trucks still leaving going north and south, but
most of the trucks were entering the site from the north. Loading on
road was heavy near entrance to site, as usual. All counters and
hoses still working.

Had street sweeper come by today. We took another collocated
sample before and after the sweeper swept the street to see how
much good it was doing. Trucks still leaving the site going both north
and south (about a 50/50 split) and entering the site from both
directions (50/50 split). Should sample tomorrow if weather
cooperates.

Sampled today. Team consisted of Raile, Griffin and Pendleton.
Trucks still leaving going both north and south from site. Around
11:00 A.M., one-half of the trucks started hauling material back into
the site, so our days could be numbered. They were also hauling
some material out while they were hauling material in. If it doesn't
rain tonight, the sweeper will come by tomorrow.
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7/15/94

7/18/94

7/19/94

7/20/94

7/21/94

Daily Activity Log (Continued)

Wood chips had been spread at the entrance and most of the traveled
paths, almost as far as we intended to gravel. They made a new
entrance to the site which is just south of the stoplight. All traffic
leaving this entrance goes north, so it may be a better idea than
having all the trucks leaving the site from one entrance. Looks as
though a sweeper came by sometime yesterday aftemoon. We are
going to go ahead and do a sweeper test and prepare for the next
control technology (i.e., the wood chips instead of the gravel).
Sweeper came by and we took a before and after sample to test how
well the sweeper was doing. Light rain and sprinkles fell while
sweeper was cleaning the road, but it dried out right away and
everything was okay. The wood chips seemed to reduce the carryout
quite a bit, but they ailso increased the amount of airborne PM.

Rained throughout the weekend off and on (about 0.40 in. at site) so
site was still muddy and there was no hauling going on at site.
Northbound traffic counter hose was pulled up so Gary reinstalled it
while | checked the other counters.

No hauling at site this morning. The river area where they were
working looked to be very muddy. This could be influencing the
hauling operations. | will go back and check to see if there is any
activity after lunch. After lunch, 4 trucks were working. Three were
going to the north and one to the south, so no sampling tomorrow.

Northbound traffic counter hose was pulled up. Heavy truck traffic
today, but it looks as though it will rain. Started raining about

2:00 p.m. and then rained on and off the remainder of the afternoon.
After rain started, trucks quit hauling.

No truck hauling today. Maintenance of track hoes was taking place
but that was it.
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7/22/94

7/25/94

7/26/94

7/27/94

7/28/94

7/29/94

8/1/94

Daily Activity Log (Continued)

in moming 5 trucks were going to the north from the site. No
southbound activity. After lunch 5 more trucks were hauling material
into site. All trucks leaving to the south were using the south road
when leaving and the middle road when entering. Very heavy loading
was present at both access points.

8-10 trucks were hauling material from the site going to the north. No
trucks were going south. The northbound traffic counter hose was
pulled up and replaced. At 10:00 a.m. trucks had switched and were
now hauling to the south only. We took traffic counts then. After
lunch trucks were running in both directions, but the majority were still
going to the south. We had holes in the middle road hose and the
northbound traffic hose was pulled up again, so we fixed those hoses.
Then took traffic counts again.

Rained last night ~ 0.30 in. of H,O. No activity during the a.m. Also
no activity during p.m. Called City Public Works to see if they had
swept or would be sweeping Elmwood. They said it was scheduled
for May 27 but the sweeper was broken down then, and now it was
scheduled for September 12, 1994.

Swept today; team consisted of Raile, Garman and Griffin. Road was
heavily loaded due to the site being a little muddy from the previous
day’s rain. Approximately 7-8 trucks were hauling material into the
site.

Heavy truck traffic during the a.m. hauling material into the site. No
material was leaving the site yet. Called Delta and told them that their
drivers needed to start lifting their brushes completely up or they
would continue to catch our traffic counter hoses when they drive by.

Sampled today. Crew consisted of Raile, Griffin and Pendleton. It
seemed to take longer today, but everything went well.

Rained this a.m., approximately 0.50" H,O in rain gauge @ 11:00 a.m.
Then it started raining again around 11:30 a.m. Looks as though
there will not be any activity at the site for at least 2 days.
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8/2/94

8/3/94

8/4/94

8/5/94

8/8/94

8/9/94

8/10/94

Daily Activity Log (Continued)

Approximately 0.30" H,O fell yesterday and last night. Site was very
muddy and no activity was present. If sun comes out and it doesn’t
rain, possibly we will be able to sample tomorrow.

Rained a trace last night, but it fooks like rain again today. No activity
at site.

Rained ~ 0.60" last night, site was very muddy. No activity. Also
rained on and off throughout the day.

Today trucks were entering and leaving from the west site, all going to
the north. On the east site, they were constructing a rebar dam in the
entrance area. It will be quite awhile before the entrance is cleaned
enough for any trucks to enter the site from the south and middle
roads. Looks as though they will begin pouring cement for the dam
next week, or as soon as it dries out.

Trucks were still entering and leaving the west site going to and from
the north. Also two trucks were working on the east side. They were
also hauling to the north and entering from the north. All of their
activity will be mainly across the middle road. Still a lot of activity in
the entrance areas where they are storing the rebar and building
some dam structures. In the afternoon, trucks quit hauling from the
east site. All hauling was being done from the west site.

Trucks still hauling from west site and going north. Only construction
type activities were taking place on the east site. Talked with Judd
Huff and he said the remaining hauling activities would be only going
to the north, nothing going to the south. He said he might have an
alternative site on Van Brunt Boulevard. We looked at it (Gary and |)
but we didn’t know if it was going to work since it doesn’t have any
traffic except for the truck traffic. | will look at it tomorrow with Greg
and see what he has to say about it.

No hauling activities on either the east or west side of EiImwood.
Greg and | decided to see if the trucks bringing in the concrete would
generate enough traffic in and out of the site.
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8/11/94
8/12/94

8/13/94

8/15/94

8/16/94

8/17/94

8/18/94

Daily Activity Log (Continued)

No activity. Tried to contact Judd to find out about concrete hauling.

Called Judd. He said there would be some concrete hauled in and
out and if we wanted to supplement additional traffic that would be
fine. Tried to find a truck driver that would do the additional traffic, but
| had no luck. Arranged for equipment rental and plan to sweep and
pull up mulch on 8/13/94. Contacted Emie at Beyer Crushed Gravel
to set up a delivery.

Gary and | removed the muich from the entrance using a skid loader.
It was very time consuming but we successfully removed most of it.
In the afternoon we then swept and washed down the road. | then
returned the rental equipment before Glad Rents closed.

Had Beyer Crushed Rock Company lay down .about 100 ft x 27 ft of
'/, in. gravel at the entrance of the site. Intended to contract out a
truck to generate traffic at the site as soon as it is okayed by Chuck
Masser. May have to put the traffic counter further down the hill now
that is on top of the gravel.

Got the OK from Chuck Masser to generate our own traffic at the site.
Schedule the truck to arrive at the site tomorrow @ 8:00 a.m. so we
can get an idea of how many passes he can make through the site in

one day. Moved south road counter further down the hill and that
corrected the problem.

Had CMT start generating traffic today. He averaged ~ 10 passes per
hour, so | think only one truck will be necessary to generate traffic at
site. Took traffic counts before and after lunch and monitored the
trucks path. Plan to sample tomorrow.

Sampled today. Team consisted of Garman, Griffin and Raile. Very
light loading was present. Also noted that sometimes Delta was
sweeping the northbound lane of Eimwood when they come by.

Sweeping went well except for the fact that large sample areas were
taken to get enough sample.
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8/19/94

8/22/94

8/23/94

8/24/94

8/25/94

8/26/94

8/29/94

8/30/94

8/31/94

9/1/94

Daily Activity Log (Continued)

Rained approximately 0.20" H,O last night. Site was pretty muddy
and the only vehicle that made it through the site was a 4-wheel drive
vehicle. No activity today.

Rained ~ 0.35" H,O over the weekend (mainly Friday night). CMT
was generating traffic again today. Plan to sample tomorrow.

Sampled today. Team consisted of Griffin and Raile. CMT was still
generating traffic. Everything went well today.

Driver was still generating traffic at site. He said he was having to
take a different route now and it was taking him longer to make a

round trip. | timed him and he was only taking about 7 minutes to
complete a round trip, which is still okay. Plan to sweep tomorrow.

Griffin and | sampled today. Larry Wallace with EPA came out and
watched us for awhile. We were plagued with sweeper problems so
we stopped at sample area #4. Decided to quit and disregard all
samples due to the fact that the sweeper wasn't working properly.
Used this day as our contingent day.

Driver was making traffic at the site, hoses were still in place. Rained
~ 0.25" H,O but it was just enough to keep the dust down.

Started raining about 10:00 p.m. of 8/28/94, and rained throughout the
night and all day today. No activity at the site.

Rained all day yesterday and during the a.m. today. Rain gauge had
2.3" of rain in it. Extremely muddy at site. We will be lucky if the
truck driver can make traffic at the site tomorrow.

Site was extremely muddy, with just a trace of rain in the rain gauge.
Some dirt working activity was going on but no truck traffic was taking
place.

Still too muddy for truck to drive through the site, so no traffic will be
generated today. | called Earl at CMT and told him to have truck start
driving either 9/5 or 9/6 to avoid the weekend.
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9/2/94

9/6/94

9/7/94

9/8/94

9/9/94

MRI-ENVIRON\R4601-04 RPT

Daily Activity Log (Continued)

Site had dried out, but | decided to wait until Monday or Tuesday to
have the driver generate any traffic out of the site.

Driver began to generate traffic at site today. Site was dry and
hopefully there will not be any rain the rest of the week.

Sampled today. Team consisted of Garman and Raile. Truck was
tracking out mud and loading was very heavy. Sampling went
extremely well. Truck should generate traffic at site the rest of today
and all day tomorrow.

Truck was making traffic at site today. If it doesn’t rain, we will
sample tomorrow.

Sampled today. Team consisted of Garman and Raile. Truck was at
site today, so | told him he was done yesterday. He then left. Also
had sweeper come by when we were done sampling. We did a

collocate sweeper test when sweeper came by . Sampling is now
done.
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APPENDIX B

SOP No. EET-611
STANDARD OPERATING PROCEDURE Revision: 1
TECHNICAL Date: 4/11/94

Page: 10of 3

Title: Balance Operation for Weighing Bulk Aggregate Samples

Author: David Griffin

Approved:

Quality Assurance Unit

. SCOPE

The following procedure describes proper methods and techniques for operation
of an analytical balance for the gravimetric analysis of bulk aggregate samples,

primarily for moisture and dry sieving.

I. MATERIALS

1. Balance—The primary balance used for the analysis of bulk aggregate is a
Sartorius electro-balance having a capacity of 4,100 g and an accuracy of

0.1g.

2. Calibration weights—Class "S" calibration weights of 200 and 500 g are

used.

lll. CHECK-OUT PROCEDURES

1.  Activation—Make sure balance has been plugged in and turned on for 1 hr
prior to weighing. The balance needs proper warm-up to achieve

consistent and reproducible weights.
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2.  Zeroing—Prior to weighing, clean the platform of the balance of dust or
debris. Generally, a soft brush will be adequate. Press the "tare" button.
This will zero the balance. The zero should be checked before every
weighing.

3. Calibration Check—To ensure the proper working order of the balance, it
should be calibrated with Class "S" weights. These weights should be kept
as clean as possible (i.e., free of fine dust, dirt, and oil from handling with
bare hands). Choose Class "S" weights that bracket the weight range of
pans, samples, etc., used in the analysis. Typically 200- and 500-g
weights, together and separate, should be used. The calibration results
are documented in the balance logbook. If the weights meet the
acceptance criteria specified in Section IV of this SOP, the balance is
ready for use in weighing bulk aggregate samples.

4.  Postcalibration—Check the calibration at the end of analysis or work
session. The calibration check is documented in the balance logbook.

IV. ACCEPTANCE CRITERIA

Acceptance requirements must be £0.1% of the actual weight of all calibration
weights greater than 100 mg. Acceptance for this procedure is:

*200g*02g
*500g+05¢g
e 700g+0.7g

V. CORRECTIVE ACTION

If the balance does not meet acceptable requirements as described in
Section IV, one or more of the following must result:

1. Check the zero and recalibrate.

2. Check the Class "S" weights against another balance.
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3. Have the balance serviced.

4. Use another balance of equal capacity and precision, which meets the
calibration criteria.

VI.  MAINTENANCE AND CALIBRATION
The balance will be maintained and calibrated annually by a manufacturers

representative. A record of this activity will be made in the balance logbook
and the certificate of calibration kept on permanent file.
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Mud/Dirt Carryout Project
Project # 4601 04
Done by Mike Raile
Dste Time Sample ¢
06/14/84 0910 1-A/B-R-044
0414784 09 44 2-A-R-045
06/14/84 10 00 2-A-QA-R-126
08/ 1494 1010 28R125
06/ 1494 1030 3AR 124
08/1494 1100 3IBRI12I
06/1494 1147 4AR121S%
06/1494 1147 4AR121S2
06/14/34 14 4AR 121
08/ 1484 120 48R 122
06/14/94 1204 SAR 1120
06/ 1494 1225 SBR 127
06/14/34 1247 6AB-R 1
06/17/94 08 54 1ABR 128
08/ 1794 09 30 2A-R 129
06/17r94 0945 JAR- 141
06/17:94 09 52 3A-QA-133
08/17r94 1008 4A-R-132-81
06/17/94 10 06 4AR- 13282
06/17/94 1008 4A-R-122
0617794 0 5A-R 500
061794 1035 2BR-501
06/17/94 1055 3B-R 502
o174 1105 48 R-50)
06/1704 1M1 5-8-R-504
06/17/94 115§ 6-AB-R-505
06721194 08 35 1-A/B R-508
06721194 09 00 2-A-R-507-S1
06721194 09 00 2-A-R-507-S2
06721194 09 00 2-A-R-507
0621734 0920  2.B-R-508-S1
0672194 0920 2B-R-508-52
06:21/94 0920 2-8-R-508
082194 Q930 3A-R-509
0821794 0935 38-R-510
0821794 0957 4ARSH
08721794 1015 4B-RS12
082134 1029 SARS513
0872194 1055 $B8-R-514
0821794 123 6-AB-R-515
082494 08 47 1-A/B-R-518
082404 o817 2-A-R-517
08244 0925 2B-R-518
082494 0935 JAR 519
082454 0945 3-A-QA-520
082494 0955 38R 521
082454 1007 4A-R522
062454 1020 4BR S
0672494 10 51 S-ARS524
06724794 1101 §-B-R-525
06724/94 1135 6-A/B-R-528
00/724/94 1147 7-A-R-527 S1
0624/94 147 T-A-R-527-82
06724/94 1147 7-A-R-527
062884 08 43 1-A/B-R-528
0672894 0910 2-A-R-529
06/28/94 0925 2B-R-530
062884 0945 3ARSN
0628/94 0953 3BRSI2
06/28/94 1003 4ARS53
08728/94 1015 4BRS5M
06/28/34 101 §$A-R-535
062854 10 51 58-R 538
06/28/94 1130 6GARSSY
06/28/54 1130 BARS5IS2
062094 130 6A-RS37
082894 14 8-B-R-538 51
0826/54 1141 6BR-53852
062094 1ma 6B8-R-538
062834 1134 7-ABR-62004
06730794 1203 1-A/B-R-538-S1
0673094 1203 1-AB-R-53882
08730754 120 1-A/B-R-539
00/20/94 172 2-A-R-540-51
0630754 1223 -R-540-52
06730794 1223 2-A-R-540
0873094 1230 2-A-QA-541-81
003094 1230 2-A-QA-541-82
08730/%4 1230 2-A-QA-541
06730/84 1240 2B-R-542.51
0073034 1240 2-B-R-542.52
063054 1240 2-8-R-542
083054 1254 3AR-54)
083094 1307 3B-R 544
06/30/94 1318 4-A-R 545
00V 1345 4B R 548

Total
Distance  Dutance Total Bag Tere Bsgloaded Bag Empty Waghton Waight on Weght on Waeigit o Weight on  Waight on Weight on - Weight on w.w on  Sample % Sa
From Inter from Entran~ Sampling  Vaauum a-a Semple Ases Loading  Sikt Losding #of  Weght Woight Weight N 4Mesh  10Mesh 20Maesh 40 Mesh 100 Mesh 140 Mesh 200 Mesh Recoversd

{fost) (tow) Conditiors o n*2) (prama/m*2) {grams/m*2) Spils (greme) (grams)  (grama)  (grams)  (grama)  (grams) {grams)  (grama)  {prams)  (grwma)  (grems) (orm) (grams)

15 122 Uncontrobed 4 s70 LR 134 082 ¢ 624 273 127 [} es M8 539 33 M7 56 33 27 1976 185
27 90 Uncontrosed 45 [ 24 566 581 [ Q7 268t M 0 25s e 811 04 152 3 22 95 1938 04
kv 90 Uncortroled 126 90 21457 583 0 67 2411 704 0 78 na ere 193 " 24 18 37 168 1 a0
27 90 Uncontrolied 125 250 0210 18 0 599 P51 684 12 155 14 48 334 319 45 3 12 2033 163
Qr 200 Uncontrolled 124 380 3507 o9r 0 801 1839 ers [] 188 21 208 27 81 13 1 263 1148 29
a7 200 Uncontroied 123 400 2850 097 [ 597 1850 673 0 13 201 135 T4 54 18 15 278 958 290
532 295 UncortroSed 1”1 180 1 67 7019 74 154 @7 s es 78 79 305 259
532 295 Uncontrolled 121 180 1 817 019 74 1219 52§ 451 o7 [ 851 3198 68
532 295 Uncortrolled 121 180 38 285 057 0 67 1019 134 23713 1012 909 172 "1 1641 6248 263
532 205 Uncortrolied 122 500 4607 118 0 615 278§ 70 [1X] k14 204 ar 48 as7 2036 225
167 530 Uncontrobed 120 360 5394 113 0 622 2428 0 3 244 178 32 2 2917 172 173
167 530 Uncontrobed 27 400 13989 100 0 s 5808 69 2814 198 843 a4 L1 295 510 58
198 -39 Uncontrolied 31 380 14781 3N 0 614 5812 127 2203 X 523 89 ns 271 $08 8 250
85 152 UncontroBed 128 570 3139 048 0 (1] 220 689 926 2e 191 3s 21 172 1511 108
n 80 Uncontrolled 129 160 14 657 29 0 61 306 1 4 1284 nr 258 e 4 382 2328 184
37 200 Uncontrolied 141 90 33 082 408 0 617 3383 n2 177 %0 07 31 21 244 284 9 02
a7 200 Uncortrolied 133 90 43894 SM 0 61 428 693 2261 524 27 39 4 38 3555 101
557 320 Uncontroed 132 160 1 604 $533 ne 168 6 s 309 a8 42 334 2808 1"g
557 20 UncontroBed 132 180 1 604 5533 ne 159 28 218 35 21 273 198 4 138
557 320 Uncontrolied 132 180 29478 412 0 604 §5313 118 848 688 28 83 84 607 4792 127
(324 a9 Uncontrolied 500 180 31904 572 0 584 s919 705 2744 740 652 [ 1] ne 832 s188 160
mnr 80 Uncontroled 501 200 6213 1 [] 588 an2 68 882 08 129 21 2 15 1398 107
a7 200 Uncontroied 502 500 3765 102 0 598 2347 703 567 352 259 . 47 364 1829 223
557 120 Uncontrolied 503 500 312 114 [ 60 2329 703 s11 X1 53 S8 59 98 160 261
Ci4d “w Uncontroed 504 500 5759 120 0 596 k>8] 70 o1 ST 4 42 15 51 449 254 ue
153 -84 Uncontrolied 505 380 1167 12 Q 599 a5y 694 1837 1027 637 82 64 334 4041 83
148 -9 Uncorntrobed 500 570 danr 089 [} 68 2404 74 a7 83 EiR} 1 53 a7 166 5 22
297 80 Uncontroled 507 0 2 s MSs 844 173§ ear 551 04 102 834 400 3 223
207 [: 1} Uncortrobed 507 90 2 608 2315 844 1688 63 533 82 104 856 3808 220
07 60 507 90 20 416 48 0 608 215 844 3423 126 1084 186 206 175 788 9 22
bs:2d 60 Uncordrobed 508 100 1 608 10308 47 1952 665 683 18 w0e 768 4275 180
297 80 Uncontroled 508 100 1 608 1030 ¢ 47 2301 851 as 125 143 976 5248 186
207 60 Uncontrobed 508 100 104 435 2037 0 608 1030 8 747 4253 1516 1513 243 252 1744 9521 183
a2 115 Uncontrolled 509 180 14263 408 0 588 w7t 702 [ 24 ] 32 7% E1} 48 559 2237 250
412 115 Uncontroded 510 400 s " [} 588 249 689 3 301 22 34 38 MY 17217 199
522 285 Uncontrolied 511 380 11012 347 [} s 4268 108 N7 543 87 18 101 103 3534 291
522 285 Uncontroed §12 600 813319 14 [ 802 525 135 2285 898 50 75 13 649 448 145
2 ars Uncontrobed 613 720 5348 154 [} e0e 4182 24 1322 582 458 a5 a9 80 M8 283
"2 415 Uncontroed 514 600 3828 062 [} 6086 2738 €97 938 483 98 37 3 251 2025 124
7S 595 Uncontroled 815 285 21 680 34 [} 608 8348 728 214 1299 sa8 134 121 78 5594 138
100 BEH Uncortrolled 518 1140 1309 [ I ] 1] 67 1888 685 4“4 84 243 43 29 ne 1282 108
22 [ Uncontrolled 517 90 19 998 528 [} 63 2288 ns T44 237 174 25 29 328 1537 213
kvz4 a5 Uncortrolied 518 100 14 446 3 0 e 1958 00 61 202 156 23 24 07 1222 169
457 0 Uncontrolisd 519 90 21623 487 0 IR} 444 699 805 586 199 33 24 N7 1734 183
457 220 Uncontroled 520 80 27 341 49 0 et 097 708 123 U4 213 3 38 N4 217 "s
457 b7l Uncontrolisd 521 200 5091 (3] 0 812 1558 678 493 183 102 15 15 18 868 136
17 340 Uncontroled 22 180 8454 188 0 (.3 1895 :.1.) a3 198 s 28 16 28 9886 31
s 340 Uncontroied 23 800 2135 048 0 88 2208 07 612 s 23 3 33 248 1479 168
757 520 Uncortroled 524 360 2085 08s [} (1R 1576 e72 39 183 1"s 18 19 154 ese 173
57 20 Uncontroled 525 400 59028 oe2 ] 601 804 617 %61 558 301 41 28 ne 2111 107
155 -82 Uncontrolied 528 150 39 499 528 [} 87 160 9 73 3837 1232 s086 139 18 a51 688 124
237 0 Uncoriroled 527 5833 3 832 34383 141 1793 $36 " 105 108 81 406 3 199
23 [] Uncontroied 527 583 3 832 3383 LLR] 187 543 658 128 85 832 a4 202
237 [} Uncontroied 527 5633 6228 435 1266 79 0 a2 34383 741 366 3 1079 1388 231 194 164 2 8177 201
a5 152 Uncontroled 528 s10 5660 119 ] e37 3634 105 733 501 7886 168 158 56 2908 183
337 100 Uncontrolied 529 180 25499 (X2} 0 608 a8r2 698 1738 s 527 78 103 98 4142 17
a7 100 Uncontrolled 530 200 18 428 in 0 613 366 5 683 1441 425 Me 54 57 651 2947 221
437 200 Uncontroed 531 180 23598 801 0 (1R 55T 683 180 s27 09 a4 85 e 80 ¢ 241
a7 200 Uncontroled 532 200 16534 328 0 616 3688 ere 154 481 e 48 57 540 298 9 183
531 300 Uncontroled 533 180 28992 S48 0 617 5485 (24 ] 2705 641 49 [}] (3] 851 477 178
537 300 Unoontrolled 534 400 7928 159 [} 62 W68 672 1255 824 377 53 as 538 2879 18
57 420 Uncortrobed 538 360 14185 288 ] 619 5383 673 2303 44 559 74 (Y} 808 4678 194
657 420 Uncontrolied 538 600 8155 092 [} 61 43rs 665 1887 73 518 73 63 455 3103 123
172 -85 Uncortroled 5371 270 1 609 8295 671 797 455 58 4 126 89 644 2695 239
172 -85 Uncontroled 537 270 ) 809 8295 821 788 48 &77 17 127 667 2855 234
172 -85 Uncortrolled 537 270 22 669 554 [] 608 6295 671 1585 934 126 1 243 218 1311 555 236
172 65 Uncontroled 538 100 t 615 1218 72 156 1 624 47 87 58 366 3148 18
172 85 Uncontrobed 538 100 1 615 s 72 1576 69 486 15 48 44 s 133
172 (1] UncortroBed 538 100 71690 993 0 e1s 215 2 3137 1314 956 142 108 8086 6481 125
P4 0 Uncontroed NA 2007 13124141 279409 3 [ 2447 0 132 nr " 101 e 624 2934 13
85 -152 Uncontroled 639 570 1 544 399 86 205 208 939 Ans3 298
a5 152 Uncontrollad 539 570 1 432 41 4 902 187 214 985 T4 304
as -152 Uncondroled 539 570 12199 385 0 612 1012 740 1038 a3 1762 192 2 190 4 8327 301
208 61 Uncontrolied 540 80 2 12213 M3 01 81 a3 as 2499 191
w8 o Uncontrolied $40 90 2 175 352 ne (3] 47 517 247 209
208 81 Uncortroed 540 90 121839 2569 0 612 10799 7 298 s 849 122 1M 95 496 9 200
298 o Uncontroled S0 90 2 188 s an L1 T2 53 2505 208
208 L) Unconirolied 541 90 2 1229 a14 04 [} 81 53§ 72 197
298 1 Uncontroled a1 90 131755 arr 0 618 1163 4 756 15 m2 765 138 153 106§ 5305 201
290 (3] Uncontrolled 542 100 1 1me7r 529 424 87 51 839 017 a3
298 (1) Unconiroled 542 100 1 1092 $23 458 56 e 813 3009 270
298 L] Uncontrolied 542 100 67 438 1954 0 619 688 4 mnr 2259 1052 .. 123 12 1852 X ] am
5 216 Uncordrobed 543 90 ar 220 187 0 a1 s 72 1421 545 388 54 54 556 2998 105
45) 218 Unconirolled 544 200 6787 154 0 815 1878 er? 593 232 1ne 1¢ 1 222 189 107
578 ko)) Unconlrolied 545 360 10 660 12 [} 61 ars 1 197 4 451 %1 3 52 o4 3451 \LE]
s78 M Uncontrolied 548 600 5214 116 0 814 3554 121 o7 ar2 N2 42 st s3e 28212 "1
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EbTrod wke
Mud/Dirt

Project # 4801-04 Tolal
Done by Mike Raile Distance  Distance Total Bep Tare  Bag Loaded Bag Emply Weight on Weight on  Welght on  Weight on  Weighl on  Weight on  Waight on - Waight on Wmun Sample % Sa
From intes from Entran  Sampling  Vacuum Bn Sample Arss  Loading S0l Weigh  Weight  Weigt  ¥Bin  4Mesh  10Mesh 20Mesh 40 Mesh 100 Mesh 140 Mesh 200 Mesh Recovered
Date Time Sample § (fost) (toot) Conditionsy iDs (2} (grama/m*2) (gnmamﬂ) Splts  (grams) (omms) {rama) (gams) (grams) (gems) (grams) (grwme) (grame)  (grams)  (grams) (wlms) {grams)
083084 1418 S-AR-547 768 528 Uncontroled 547 30 10675 258 [] 62 “9 7 1484 619 ae 79 55 148 M4 27
0673084 1425 $-B-R-548 763 528 Uncontrolled 548 400 1212 126 0 ] 30 102 15 51 4“9 (1] 58 us 2583 149
067304 1500 GABRS54S 1555 818§ Uncontroed 549 [ 116 458 3260 2 625 10903 88 s 501 821 10 "s 33 27 2
070694 0833  1-ABRS550 85 152 Sweeper Control 550 570 10362 244 0 624 6111 n 150 2 1256 74 189 "7 5298 ns
07/06/%4 0905 2-AR-551 4 87  SwesperContrl 551 20 13018 e [ s 27 1LY 128 24 22 63 T2 51 2600 s
070894 0915 2.B-R-552 324 87  Sweepw Contol 552 300 14218 309 0 Qs as87 109 2209 9 ue 59 68 ne e 190
0708 00 40 JA-R-553 ] 192 Sweepwr Controd 553 240 10 567 1IN 0 624 298 742 09 n7 201 ? 57 7 2204 Mus
070894 0955 3B-RS54 a9 192 SweeperConlrt 554 900 I 00 0 617 £ 143 181 89 286 43 43 6 2532 20
07/06%4 1025 4AR-555 579 342 Sweeper Control 555 360 8145 280 [ 614 me 38 1008 28 ue 71 s 2] 517 287
070694 1122 4B-R-558 579 342 Sweepw Conirol 558 1000 2825 oar ] 62 3244 KK 1076 587 w04 9 " e 2511 138
10694 1209 S-AR-557 2] 492 Sweeps Contol 557 540 6437 164 [ (1] 3847 40 1106 518 565 [F] 88 689 3077 224
07T08m4 1225  SBRSSAS1T 129 492 Sweeper Corol  $58 1000 1 161 683 §72 71 67 M1 3344 102
0708/ 1225 SBRSS8S2 120 492 Sweeps Control 558 1000 1 1892 ea7 s12 82 53 u2 3380 102
010894 1225 5-8-R-558 2] 492 Sweeper Control  $58 1000 7386 088 0 623 85 738 3302 137 1084 153 12 €83 6712 102
0770684 1300 6-A-R-559 1) 64 Sweepes Contol 559 180 12672 40 0 624 2743 141 701 1) 383 1] 69 “s 1984 26
070894 1315 6-8-R-560 173 84 Sweepe Control 560 100 30 054 385 [ s M7 n 1209 68 7 4 39 64 268 09
o7/t184 1118 2.AR-581 w3 148 Sweeper Test 561 238 17795 ] 0 0o 538 753 2006 64 512 01 T4 1224 4605 25
071194 1358 2-A-5-5T1 n 148 Sweesper Tesl §71 288 13631 154 [ 613 426 152 591 32 482 12 137 87 89 538
07/12/84 0842 1-AB-R.56251 65 1152 Sweepes Conlrol 562 570 1 859 53¢ m s us w2e usS 97
011294 0842 1-ABR-562S2 85 152  SweeparContol 562 570 1 809 [T 108 154 162 09 e 2
OTM2%4 0842  1-AB-R-562 [ 152 Sweepa Comtol 562 s10 12074 3908 [ 617 1487 167 1888 1028 e 29 ) 1938 660 4 29
7Y 0901 2.A-R-563 n2 75 SweepeControl 583 90 35534 969 [} 87 FC Y e 15§ 43 22 47 [ 63 2785 229
o724 0912 2BR-574 N2 75 Sweeper Control 574 100 10 708 545 ] 633 271 107 79 "e 183 34 H 25 1638 260
oTne 0922 3ARS75 o 200  Sweepw Conirod 675 180 17 307 518 ] 032 asze 12 1324 29 27 s? 63 188 782 e
o794 0937 3BR 564 ar 200  Sweeps Controt 564 400 am 110 0 611 2384 n 887 259 15 21 28 03 1625 108
071294 1004 4AR-565 m 340 Sweeps Controd 565 540 0269 280 [ 00 as? 5% 1582 538 Qa9 (34 n 1248 Wr N4
o284 1023 4B-R-568 M0 Sweepw Control 568 600 5158 118 0 o1 us S 123 1364 Qs 30 45 48 54 s 198
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SECTION At

PROJECT DESCRIPTION AND OBJECTIVES

The following section provides a brief overview of the project and its objectives.
Further details can be found in the test plan.

A1.1 PROJECT DESCRIPTION

Several areas of the country that are in violation of the National Ambient Air
Quality Standard (NAAQS) for PM-10 (particles < 10 um in aerodynamic diameter)
have conducted studies to identify the sources of these emissions. A primary source
of PM-10 in urban areas is the fugitive dust generated by vehicular traffic on paved
streets and highways.

In a recent EPA guidance document (EPA-450/2-92-004), information is
presented on the emissions from paved roads and methods for their control. Relation-
ships are also provided which describe PM-10 emissions as a function of source
variables such as vehicle speed and weight, traffic volume, and surface silt loading
(particles < 75 um in physical diameter determined by dry sieving). However, few
data are currently available on the amount of material deposited on paved roads as a
result of mud/dirt carryout from activities such as construction and demolition. The
purpose of this work assignment is to characterize the mud/dirt carryout process and
to evaluate selected methods for its control.

The test site initially selected for evaluation in the program is a small landfill
located on U.S. 69 Highway (NW Platte Road) in Riverside, Missouri. This site is
described in detail in Section 2.2 of the test plan.

Road surface samples will be collected at six different points on U.S. 69 as
shown in Figure 3-1 of the test plan. Separate samples, designated as "A" and "B,"

D-3
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will be collected from the driving (or outside) and passing (or inside) lane, respectively.
This scheme is illustrated in Figure 3-2 of the test plan for eastbound U.S. 69.

Paved road surface samples will be collected before-and after implementation
of selected vmud/din carryout control methods. The control methods to be evaluated
include: street sweeping; installation of a gravel apron (buffer) at the site access
point; and installation of a paved apron at the same point. Details on the application
of these control techniques and associated sampling activities are provided in
Section 2.3 of the test plan. The samples will be analyzed for moisture content (if
necessary), total surface loading, and silt content. The emissions of PM-10 will then
be estimated using the test data.

A1.2 OBJECTIVES

The primary objectives of this work assignment are to characterize the mud/dirt
carryout representative of active construction and demolition sites and to evaluate the
efficacy of various methods for its control. A secondary objective is to establish a
correlation between source parameters and increases in silt loading.

As defined by the AEERL quality procedures manual (Ford, 1991), this is a
Level lll project. The data quality objectives (DQOs) for this work are:
*  Completeness: a minimum of 100 silt loading samples and 4 collocated QA
samples will be collected
Precision: a maximum of +50% for collocated silt loading samples,
calculated as range percent (Eq. A8-1 in Section A8).

*
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SECTION A2

PROJECT ORGANIZATION AND RESPONSIBILITIES

A project organizational chart is shown in Figure A2-1. All MRI personnel in
Kansas City may be reached by telephone at (816) 753-7600, and MRI personnel in
North Carolina may be reached at (319) 677-0249.

A2.1 PROGRAM MANAGEMENT

Mr. Roy Neulicht (North Carolina Ext. 5126) will serve as Program Manager.
He will:

* Ensure that all necessary resources are available.

* Review all communication from the Quality Assurance Manager (QAM) regarding
the project.

* Ensure that any problems, deviations, and so forth, reported by the QAM receive
immediate corrective action.

* Ensure that the financial standing of the project is fully reported to the EPA Project
Officer.

* Review all technical reports for overall accuracy.

D-5
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A2.2 QUALITY ASSURANCE MANAGER (QAM)

Ms. Carol Green, Senior Quality Assurance Officer (Kansas City Ext. 1344), will
serve as the QAM and will:

* Assure MRI management that the facilities, equipment, personnel, methods,
records, and controls are consistent with project objectives/requirements by
conducting general audits and reviewing audits conducted by the work assignment

QA coordinator (QAC).

* Help resolve quality and compliance problems and report any unresolved problems
to department and corporate management for final resolution.

A2.3 WORK ASSIGNMENT LEADER

Mr. John Kinsey (Kansas City, Ext. 1122) will be the Work Assignment Leader
(WAL). He will:

* Help prepare the project QA plan.

* Ensure that all personnel are informed of project QA policy.

* Be responsible for training staff, where required.

* Ensure that the QAC and QAM are fully informed and involved in the project.
* Be responsible for sample receipt and custody.

* Enforce instrument calibration and maintenance procedures, as required.

* Maintain document control of lab data, notebooks, records, and other hard copy
information.
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» Review and approve all data prior to submittal to the EPA Work Assignment
Manager (WAM).

» Review/validate raw data (e.g., notebooks, forms, etc.).

 Ensure that any major deviations from plans or procedures that could affect the
quality of the data are approved by the WAM, documented, and reported.

» Ensure that any assumptions or interpretations are documented and reported.

» Take corrective action on any quality or compliance problems and communicate
them in writing to the QAM, program management, and department management.

* Prepare and submit reports.

A2.4 FIELD COORDINATOR (FC)

Mr. Mike Raile (Ext. 1208) at MRI's main facility in Kansas City will act as
coordinator of the field sampling program. He will:

* Assist the WAL in site selection and control technology implementation.
* Supervise the collection of road surface samples in the field.

* Provide guidance in the application of the test method and subsequent data
analysis.

* Assist in data reduction, interpretation, and reporting.
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A2.5 QUALITY ASSURANCE COORDINATOR (QAC)
Dr. Gregory Muleski (Kansas City Ext. 1596) will serve as the QAC. He wilk:

e Conduct the planned and scheduled audits and report the results to the QAM,
program management, and department management.

* Assist the WAL in understanding and complying with program QA requirements.

D-9

MRI-M\R4601-04. APT



QAPjP WA 1-04
Section: A3
Revision: 1
Date: 4/11/94
Page 1 of 3

SECTION A3

DATA QUALITY INDICATOR GOALS FOR CRITICAL MEASUREMENTS

Data Quality Indicator (DQI) goals are defined by AEERL as the quality needed
for each data component in order to meet the DQOs of the final data. The individual
accuracy, precision, completeness, representativeness, comparability, and sensitivity
requirements or goals for each part of the sampling and analysis project are described
below, where appropriate.

The sampling procedures for this work assignment are very basic and do not
require calibration or monitoring of sampling equipment. The only subjective require-
ment of the sampling operation is the determination of the sampling area. The area to
be sampled will be judged at the time of sampling by the FC. The length of the
sampling area along the roadway can vary between 0.3 to 3 m (or greater), depending
on surface dust loading. Collocated samples will be taken under the same conditions.

The accuracy of the sampling area will not be determined. However, silt-
loading precision, as range percent, will be measured for collocated samples. The
collocated samples will be taken under the same conditions, and thus comparable
sampling methods will be used.

One collocated QA sample will be collected for every 25 surface samples. An
embedded sampling approach will be used, as illustrated in Figure A3-1. In this
approach, two sets of sampling areas at the same nominal location along the roadway
are used, one to collect the field sample and the other to obtain the collocated sample.
The field sample and its collocate are taken through the same analysis procedure.
The range percent silt loading (the product of silt content and total loading) for each
set of field and collocated samples is expected to be a maximum of +50%. The range
percent will be used to assess the precision of sampling and the representativeness of
the silt loading and not to reject data.
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Five percent of the total samples processed through the materials laboratory
will be also analyzed as QA riffling and sieving procedure samples. The QA samples
will be split samples from selected locations where a large enough quantity of material
is obtained. The field sample will be initially split into two subsamples (regular sample
and QA sample) using the riffling procedure described in Section 3.2.2 of the test plan.
Then, each split will be taken through the analysis procedure in the normal manner.
The two silt contents will be compared using the QA measure of "relative value":

RV = 1 - Sgu/Seq (A3-1)
where: RV = relative value (dimensionless)
Sqa =  silt content (fraction) found for the QA sample
See = silt content (fraction) found for the "regular’ sampie

RV values are expected to fall in the range of 0.95 to 1.05 and will be used only to

assess the overall precision of the riffling and sieving procedures and not to reject
data.

All samples will be weighed using an analytical balance, which is checked and
calibrated as required by SOP EET-611, "Balance Operations for Weighing Bulk
Aggregate Samples” (Appendix B). Balance accuracy will be checked before samples
are weighed and at the end of the weighing event or 8-hr day, whichever is first.
Class S weights will be used to bracket the expected sample weights. The balance
accuracy acceptance criterion is 0.1% for all expected weights.
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SECTION A4

SAMPLING PROCEDURES

The field coordinator will assure that the following requirements are met and
that the field data are documented, as required, and are correct and complete.

A4.1 SAMPLING PROCEDURES

The sampling site was described in Section 2.2 of the test plan. The type of
samples to be collected during each sampling event were summarized in Section 3.1
of the test plan.

The procedures used for collecting and analyzing surface loading samples are
detailed in Section 3.2 of the test plan. These include: sampling procedures for
surface loading; procedures for sample splitting and moisture analysis; and analytical
methods for silt content. The required sample packaging, transport, and storage
procedures are described below.

The broom-swept surface samples, if any, will be split as necessary in the field
to a suitable size according to the procedures outlined in Section 3.2 of the test plan.
Each broom sample will then be quantitatively transferred to screw-top plastic
containers and sealed using electrical tape. The surface (i.e., vacuum bag) samples
coliected in the field will be packaged into a sealed container for shipment back to MR
for analysis. The containers will be transported in the same truck as the test
equipment. Upon arrival at MRI, the samples will be taken to the Materials Laboratory
for analysis. After silt analysis, the sample separates will be placed into clean, sealed
containers for storage.

D-13
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A4.2 SAMPLING DOCUMENTATION

The following information will be recorded on specially designed reporting forms
(Figures 3-3, 3-7. and 3-8 of the test plan): Sampling location; area sampled; pave-
ment type and condition; amount, type, and ID number of samples collected; time of
day; and traffic count by vehicle type.

A4.3 SAMPLE CONTROL

Each vacuum bag will be issued a unique identification (ID) number that will be
printed on both the bag and the sample container (envelope). Once the vacuum bag
contains a sample, it will be further identified by a number of the form: X-TT-YY-ZZZ.
X is a 1 digit code for the sampling point (see Figure 3-1), TT is a code identifying the
lane(s) sampled (A, B, or A&B), YY is a code identifying the type of sample (R =
regular sample, QA = collocated sampie), and ZZZ is the 3-digit bag ID number.

The sample number will be recorded on a data form (Figure 4A-1) along with
the date the sample was obtained. This form will be used to track the samples.
Other pertinent information to be recorded on the form include: shipment date;
laboratory receipt date; any special instructions or notations on sample condition and
type; and signatures of personnel who receive the sample for analysis.

MRI-M\R4601-04 RPT D‘1 4
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SECTION A5

ANALYTICAL PROCEDURES

A5.1 MOISTURE ANALYSIS

Only broom-swept samples handled separately from the vacuum bag samples
are analyzed for surface moisture content. Because the test plan calls for combining
any broom-swept material with the vacuum sample, no moisture analyses are contem-
plated for this project. If, however, circumstances require the collection of a sample
from a fairly damp surface, moisture analysis may be necessary. In that case,
analysis will follow the step-by-step procedure outlined in Section 3.2.2 of the test
plan. The drying procedure uses an oven set at about 110°C. The balance operating
procedure (including calibration checks) used for the gravimetric analysis of the wet
and dried samples is specified in SOP No. EET-611 (Appendix B).

Using the applicable wet and dry weights of each broom swept sample (or split
sample) collected, the percent moisture content will be determined according to the
expression:

M = __SWS 2 x 100 (AS-4)
where: M = Moisture content of the sample (weight %)
S, = Wet sample weight (g)
= (W, + W,,) - W,
w, = Weight of the pan (g)
W, = Weight of the wet sample (g)
S, = Dry sample weight (g)
= (W, +Wy)-W
W = Weight of the dry sample (g)
D-16
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The same calculation scheme shown in Equation A5-1 has also been included on the
moisture analysis form in Figure 3-5 of the test plan.

A5.2 TOTAL LOADING AND SILT ANALYSIS

The broom swept sample (if any) and the surface dust sample collected by
vacuuming at each location will be combined for the determination of total surface
loading and silt content (i.e., percent less than 200 mesh or 75 um physical diameter).
From the net weight of each sample collected (SOP No. EET-611), the total surface
loading is determined using the following expression:

L = M,/a (A5-5)
where: L =  Surface loading (g/m?)
M; =  Total mass (g) of the sample (i.e., before any splits)
a =  Total surface area (m? sampled = 1 x w
! = Length of road surface sampled (m)
w =  Width of travel lane (m)

The silt content of each combined sample will also be measured using the
sieving procedure provided in Section 3.2.3 of the test plan. The procedure to be
used for the gravimetric analysis of the material collected on each sieve is provided in
SOP No. EET-611 (Appendix B).

An overall silt content is found by dividing silt loading by the total loading by:

So =SUL =[ s+ (M; - M) + M,J/M, (A5-6)
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Overall silt content of the surface loading

Silt loading

Surface loading

Silt content of the recovered (possibly split) sample
Total mass of the sample (i.e., before any splits)
Nonrecoverable mass (see Figure 3-6)

A5.3 CALCULATION OF SILT LOADING AND CONTROL EFFECTIVENESS

The procedure to be used for calculating silt loading and the effectiveness of
each control measured is provided in Section 3.4 of the test plan.

MRI-M\R4601-04 RPT
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SECTION A6

DATA REDUCTION, VALIDATION, AND REPORTING

A6.1 DATA REDUCTION

The data reduction procedures for the analytical procedures were described in
Section AS.

A6.2 VALIDATION

The only calibration required is for the analytical balance. No quality control
samples will be used. The quality assurance samples (i.e., the collocated samples
obtained in the field and riffling/sieving splits) will be used only to help decide if major
procedural problems were present in those activities and not to reject data. The
records used to document sampling and analysis must be complete and accurate. All
calculations must also be accurate. The WAL will verify that all the above require-
ments were met and that the QA samples were properly used to assess precision.

A6.3 REPORTING

The reporting requirements for this work assignment are a monthly report
submitted as part of the program contractual obligation and a final report summarizing
the results of the study. Any other additional reporting requirements will be based
upon agreements between the WAL and the WAM.
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SECTION A7

AUDITS AND REPORTS TO MANAGEMENT

No technical system or performance audits will be performed. However, all
records, including calibration and the results of the duplicate field and riffling/sieving
samples, will be reviewed by the QAC. Selected data will be traced and recalculated.
A general audit, covering compliance to MRI and project requirements, will also be
conducted by the QAM. These audits will be conducted before the final report is
released. A quality assurance section of the final report will be prepared by the QAC.

The results of the audits will be provided in a report to the QAM, WAL, and

department management. If any quality or compliance problems were found, they will
be so noted in the report.
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SECTION A8

CALCULATION OF DATA QUALITY INDICATORS

Accuracy, expressed as relative percent difference (RPD), of the balance
calibration will be determined by the expression:

RPD = (Standard-Found) % 100 (A8-1)
Standard
where: RPD = relative percent difference (%)
Standard = value of Class S weight
Found = weight measured by the balance

Precision, as range percent (R%), will be determined using the relationship:

x -
R% = ' _ %2 % 100 (A8-2)
X

where: X, = highest value determined
X, = lowest value determined
X

mean value of the data set

X, + X
! 2 for paired data

The calculated R% for each set of field and QA samples will then be evaluated by the
WAL.
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SECTION A9

CORRECTIVE ACTION

The Work Assignment Leader (WAL) has the primary responsibility for taking
corrective actions. If the WAL is unavailable, the Program Manager and/or the QAM
will be contacted for instructions. Any problems resulting in the loss of data or data
integrity must be immediately reported to the WAL and QAM.

The only quality problem that might be anticipated is the calibration of the
analytical balance. Both acceptance criteria and remedial action are built into the
SOP. If the criteria are not met, another balance must be obtained and acceptably
calibrated.

Unanticipated problems may include noncompliance to the test or QA plan. If
such problems are detected by anyone, the reason must be determined and corrective
actions must be taken to prevent recurrence of the problem. The WAL is responsible
for investigating any such problems and reporting the problem, reason, and action
taken to the QAM, program management and department management.
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