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1.0 Introduction
On March 13th, 2014 the City of Chicago Department of Public Health introduced new rules “to
prescribe reasonable, specific operating and maintenance practices to minimize emissions of airborne
particulate matter from the storage, blending, handling, Processing, and transport of Bulk Solid
Materials as defined herein, including but not limited to ores, coal, and coke, including petroleum coke
(‘pet coke’) and metallurgical coke (‘metcoke’)” as part of the Municipal Code of Chicago, Chapter 11-4,
Article II (the “Regulations”).
This document includes the Fugitive Dust Plan requirement as prescribed in 3.0(3) and the Interim
Fugitive Dust Plan requirement in 4.0(1.b) of the Regulations for KCBX Terminals Company (“KCBX”).
KCBX currently operates one (1) terminal, located at 10730 South Burley Avenue, Chicago Illinois 60617.
For purposes of the Regulations and this Plan, the “Facility” includes KCBX’s operations at its South
Terminal further described below. This Fugitive Dust Plan will be reviewed and updated at least
annually by KCBX and revised to reflect current knowledge and practice. Annual updates will be
submitted to the City of Chicago Department of Health.

2.0 Site Map (3.0(3.a)), (4.0(1.b.i, ii))
The KCBX South Terminal is shown on Figure 1. This Site Map indicates the locations of the Facility
boundaries, buildings, utilities, locations of control devices, air monitors, and weather station. The
vicinity of the KCBX South Terminal is shown on Figure 2. This Vicinity Map indicates Internal Roads
which are the paved roads located inside the Facility, as well External Roads which are located within
one quarter mile of the perimeter of the Facility and are used for transport of material to or from the
Facility. As indicated on the Vicinity Map, within the stockpile areas, transient pathways are nonpermanent routes within the Facility. Stockpile area footprints and transient pathway locations and
routes are not permanent and vary depending on Product inventory management being utilized at any
particular time.
With regard to “[a]ll potential emission points” at the Facility, all potential emission points for
particulate matter other than those emission points associated with Product piles or portable
equipment are labeled on Figure 1.
Potential emission points associated with Product piles and portable equipment can occur anywhere
within the area on Figure 1 labeled as “stockpile area.” It is not possible for KCBX to depict these
potential emission points with any more precision for three reasons. First, portable equipment is moved
throughout the stockpile areas and used wherever it is needed based on customer demands. Second,
piles at the Facility change size, location, and shape—as often as daily—depending on customer
demands. Third, existing piles may be completely removed from the Facility, and new piles may be
brought to the Facility.
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Section 3.0(3.a.iv) of the Regulations requires that a site map depict “the footprints of all Bulk Solid
Material storage piles.” In accordance with this requirement, KCBX has depicted on the attached Figure
4 the approximate footprints of the piles located at the Facility as of the date of this submission.
However, as noted above, piles at the Facility may change in size, location and shape daily, and may be
completely removed from the Facility, and new piles may be created at the Facility periodically. KCBX
does not operate with the same number of piles at all times. The number of piles at the Facility varies
considerably depending on customer needs. As a consequence, the footprints of piles as depicted on
Figure 4 are representative of piles at the Facility in that Figure 4 accurately represents the pile
footprints as of the date of this submission. KCBX does not intend to and will not maintain the exact
same number of piles, or piles with the same footprints, in the future.
Section 4.0(1.b.ii) of the Regulations requires a site map of any Facility intended to temporarily store
material during implementation of an Enclosure Plan. No such temporary facilities are planned.

3.0 Facility Operations and Control Measures (3.0(3.b,e) (4.0(1.b.iii, iv))
KCBX handles bulk solid materials, currently coal and petroleum coke (“Product”), which are transported
to and from the Facility via truck, train, barge, and vessel. KCBX is capable of transferring Product
directly from one transportation mode to another, as well as indirectly using intermediate stockpiling.
Appendix A includes the required certifying statement that control measures, devices, and technologies
have been properly calibrated and maintained. Following is a description of the various modes of
operation along with dust control measures.
Facility staff has been trained on the proper application and operation of all Facility control measures,
devices and technologies that are applicable to each staff member’s role and responsibility at the
Facility. KCBX trains Facility employees to observe for Visible Fugitive Dust, in response activities in the
event that Visible Fugitive Dust is observed, and in procedures to reduce the likelihood of Visible
Fugitive Dust, such as lowering drop distances. Also, as discussed in more detail below (see Section 7.0),
Facility employees observe for Visible Fugitive Dust during all operations at the Facility.
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3.1

Stockpiles

Product is stockpiled on-site at the South Terminal to satisfy customer needs throughout the year.
As required by the City Rules, KCBX limits the height of stockpiles to 30 feet. As part of its regular
operations, KCBX compacts, shapes, and grooms stockpiles in order to reduce peaks and edges that
could be susceptible to wind erosion. In addition, KCBX applies water to stockpiles and to the
storage pad (see Section 3.1.6 below) from permanent, pole-mounted cannons to address the
potential for fugitive particulate emissions as well as the potential for visible emissions of fugitive
particulates beyond the property line. These cannons provide overlapping coverage, as shown on
Figure 4. Specifications for the water cannons are included as Attachment1. However, in some
cases, a stockpile may not consistently receive 100 percent coverage from the pole-mounted water
cannons due to meteorological conditions, stockpile configurations and/or pile placement. In such
cases, KCBX uses portable water cannons mounted on the South Terminal water trucks to water
areas not covered by the pole-mounted cannons. The South Terminal water trucks may also be
used for supplemental water addition or the application of surfactant, as discussed below. The
combination of the pole-mounted water spray system and the water truck provides 100 percent
coverage for the stockpiles at the South Terminal.
Figure 1 shows the permanent, pole-mounted water application system for the South Terminal
consisting of 42 water cannons set on 4- and 6-inch diameter risers mounted inside poles
approximately 60 feet above grade. At 100 psi, the cannons provide design throw radii of 170 feet
4-inch feed lines (delivering 235 gallons per minute (gpm)) and 250 feet for 6-inch feed lines
(delivering 660 gpm) (see Table 1 for engineering specifications). All spare parts are readily
attainable from local suppliers. The South Terminal water application system includes two subsystems, a north sub-system and a south sub-system. Each sub-system includes pumps and intakes
that have automated controls allowing programmed sequencing of the cannons, regulating the
duration of time for cannon cycling and the timing of cycle initiation. Water for the north subsystem is supplied from the north retention basin by two pumps designed to deliver up to 500 gpm
each. The south sub-system is designed to withdraw water from the south retention basin using a
single pump that can deliver up to 660 gpm flow. Redundant pumps are available for both subsystems. The pumps feed through 10-inch diameter pipes. Make up water is provided to the north
and south retention basins from the Calumet River by pumps dedicated to each system.1 Operators
are instructed to be aware of system operating performance and report any anomalies, such as low
pressure or plugged/malfunctioning cannons. In addition, the system is inspected twice per month
with no more than 21 days between inspections.
Except during Freezing Conditions (see Section 3.1.8), water cannons are programmed to operate
periodically throughout the day unless (1) operators change the program based on site conditions as
1

The project to install permanent pumps referenced in KCBX’s June 2014 submittal has been completed.
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determined by Daily Dust Emissions Control Plan (DDECP), a form for which is attached as
Attachment 2, and visual observations by operators, or (2) wind speeds trigger the cannons to
operate more often. KCBX uses three different pre-set cycles: “Normal/Timed Cycle,” “Heavy
Cycle,” and “Continuous Cycle.” The default setting is “Normal/Timed Cycle,” in which the water
cannons run once every four hours between 7:00 am and 7:00 pm. In “Heavy Cycle” the water
cannons run once every two hours between 7:00 am and 7:00 pm. In “Continuous Cycle” the water
cannons run a cycle, pause for 30 minutes, and then repeat, continuously, until a site operator
changes the mode to one of the other cycles or until 12:00 AM the next day, at which point the
cannon system automatically resets to “Normal/Timed Cycle.”
Operators may change the frequency of watering from the default “Normal/Timed Cycle” based on
(1) ongoing precipitation, or (2) prevailing or forecasted weather, including wind and precipitation.
Attachment 2 includes an example of the Facility’s DDECP. Facility personnel review weather
forecasts and complete a DDECP every business day. For non-business days, such as weekends or
holidays, a single DDECP from the prior business day includes the non-business days. The Facility’s
DDECP includes worker responsibilities on non-business days. During each shift, the Shift Foreman
verifies on the DDECP form that he or she observed for Visible Fugitive Dust at least every two hours
during the shift, and records any necessary corrective actions taken in response to Visible Fugitive
Dust. During nighttime hours, the Shift Foreman still observes for Visible Fugitive Dust to the extent
that is possible under ambient lighting conditions at the Facility. For purposes of this Plan, “Visible
Fugitive Dust” means the existence of a fugitive dust plume migrating four feet or more in any
direction from a storage pile, hopper, transfer point, or other fugitive dust emission point.
In addition, regardless of which cycle is chosen, the cannons are programmed to override the
chosen cycle and to operate in “Continuous Mode” when average wind speeds exceed 15 mph over
two consecutive five minute intervals as measured by the Facility’s on-site meteorological station.
When wind speeds decrease below 15 mph, the cannons automatically return to Normal/Timed
Cycle.
The pole-mounted cannon system is operated to apply water, wetting the exteriors of stockpiles
which are exposed to the eroding forces of wind and the mechanical displacement of operating
equipment. Water trucks are also used to supplement the cannon system. Stockpiles are not kept
completely saturated because only the pile surface is exposed to wind erosion and therefore,
wetting the outer portion of the pile is all that is necessary to address the potential for fugitive dust.
This prevents over-application of water which could result in increased need for controls associated
with water runoff management.
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TABLE 1.

Specifications for South Terminal Fixed-Pole Water Cannon Systems

DESCRIPTION
Pump, River2/Basin Water Supply
Pump, River Water Jockey2
Motor, River Water Jockey Pump2

TYPE
Vertical Turbine
Vertical Turbine
3-Phase

Pump, South Basin

Vertical Turbine

Motor, South Basin Pump
Pump, Sump
Motor, Sump Pump

Motor, Surfactant Dosing Pump
Pump, Surfactant Dosing
Motor, Surfactant Dosing Pump
Pump, Spray Nozzle Feed
Motor, Spray Nozzle Feed Pump
Valve
Valve
Valve
Valve
Valve
Valve
Valve
Valve
Valve

3-Phase
Vertical
3-Phase
Positive
Displacement
3-Phase
Gear
3-Phase
Centrifugal
3-Phase
Gate
Check
Check
Motorized
Motorized
Ball
Butterfly
Butterfly
Solenoid

Valve

PRV

Valve

Self-Contained PRV

Valve, Sprinkler Control
Valve
Valve Actuator with Travel Limit
Switches
Backflow Preventer
Calibration Column
Strainer, 6 [in]
Strainer, 10 [in]
Strainer, 10 [in]
Valve, Pressure Reducing
Valve, Pressure Reducing
Valve, Pressure Reducing
Mixer

Full Port Ball
Air Combination
EM-800 Motor
Operator
Double Check

Pump, Surfactant Dosing

Liquid In-Line
Liquid In-Line
Basket
Super Capacity
Super Capacity
Static

MANUFACTURER / MODEL
Flowserve 10EEM-8
Flowserve 8ELL-8
Flowserve
American Turbine 12-H-150 or
equivalent
American Turbine
Flowserve 3MSX7A
Flowserve
LMI S G6 6 x P P (Less Motor)
LMI
Flowserve 5GAFM1D0
Flowserve
Flowserve 1J1.5X1US-6RV Mark 3
Flowserve
NIBCO F-617-0
NIBCO F-938-33, FLG
NIBCO 400 Series, THRD
NIBCO F-515-CS-F-66-F-S + Actuator
NIBCO 200NIBBRELNEMA6120VACASSY
NIBCO T585-70
NIBCO FD-5765-1
NIBCO FD-5765-0
ASCO Redhat
Watts LFB223B/Cla Val 90-01AS or
equivalent
Watts LFB223B/Cla Val 90-01AS or
equivalent
Bettis/Nibco
APCO 145C
Bettis/Nibco
Watts 709DCDA
Harrington F-Series
CLA-VAL X43H
Watts 77F-DI-125
Mueller 166-DI
CLA-VAL 90-01 BSX-X434
Watts ES-223
Watts N223B
Koflo-985
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Filter, (Heat Pump Units)
Filter, Stainless Steel
Backpressure Relief

Disposable, 2 in
Washable
Relief Pressure

CAMFIL FARR Type 44
Fisher NPS 293H

KCBX treats Inactive stockpiles2 and the inactive portions of active stockpiles with a chemical
stabilizer (aka “surfactant”) every sixty days. Operators can apply this chemical stabilizer through
the water cannons or the cannon mounted on the water truck. KCBX maintains operating records of
chemical stabilizer application on-site.

3.2

Product unloading

The potential for fugitive particulate emissions with respect to Product unloading is addressed as
follows. KCBX employees observe for Visible Fugitive Dust during all unloading operations.

2



Rail cars are unloaded via rotary and bottom dump receiving systems, which are enclosed
and equipped with a wet spray system or with air pollution control equipment, and
therefore meet the requirements for transfer points in Section 3.0(7) of the City Rules.



In the bottom dump enclosure, the potential for fugitive particulate emissions is addressed
by (1) choke-feeding, and (2) the capability to operate multiple heat traced spray bar
headers. Spray bars are inspected twice per month with no more than 21 days between
inspections.



In the rotary rail dump enclosure, a baghouse draws air from the enclosure, removes
recoverable Product from the airstream, and returns the recovered Product to conveyor C-1
within an enclosure. The baghouse exhaust is visually monitored, and pressure drop is
recorded as a means of ensuring performance. When visible emissions are evident from the
exhaust or when pressure drop is outside of the range specified by the baghouse
manufacturer, the system is examined for blinded or compromised bags, and
repairs/maintenance are conducted as necessary.



Trucks are unloaded directly to stockpile areas. When Product is being unloaded from
trucks, operators apply water from the pole-mounted cannons and/or a water truck to the
Product being unloaded if they observe Visible Fugitive Dust. During freezing conditions,
KCBX shuts down Product unloading if operators observe Visible Fugitive Dust unless
operators can eliminate such Visible Fugitive Dust through other operational dust control

Inactive stockpiles are those piles that are not receiving or having Product removed during the period of chemical
stabilizer application, including the undisturbed portion of piles that have a working face.
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measures such as slow dumping of material from trucks, the moisture content of the
Product, and/or the use of water trucks (which are parked in a heated maintenance shop).


3.3

In addition to rail car and truck unloading, a “clamshell bucket” on a mobile crane transfers
material from barges to a box hopper that feeds the Product to a conveying system.
Operators apply water from a spray bar on the box hopper or from water cannons on the
site water truck if they observe Visible Fugitive Dust during unloading. Operators also adjust
drop distances into the box hopper based on wind conditions.

Product Transfers

Material transfers are the movement of Product to and from barges, vessels, rail cars, trucks, and
stockpiles, including the reclaiming of Product from piles. KCBX employees observe for Visible
Fugitive Dust during all product transfers.

3.4



Customers are required to send Shipment Quality Reports (SQR) (see example attached as
Attachment 3) to KCBX for approval before Product is shipped to the Facility. The SQRs have
the moisture results of the Product loaded for transportation to the Facility. During nonfreezing conditions, if an SQR indicates that the moisture of a Product is less than 3%, KCBX
accepts the material and uses water spray systems while unloading it.



Spray bars are installed at multiple fixed transfer points throughout the railcar unloading
and ship loading fixed conveyance systems. Operators apply water through these spray bars
if they observe Visible Fugitive Dust at a fixed transfer point. KCBX inspects conveyance
system spray bars twice per month with no more than 21 days between inspections.



Transfer points also occur when front-end loaders, bulldozers, box hoppers, mobile
conveyors, and stacking equipment are used to move Product. If operators observe Visible
Fugitive Dust at one of these transfer points, they apply water from the pole-mounted
cannons, from a portable cannon on a water truck, or from a portable conveyor spray bar.



In addition, operators minimize drop distances at transfer points by lowering the heights of
conveyors, stackers, or mobile equipment buckets and clamshells, as an additional control
to reduce the potential for fugitive particulate emissions at transfer points.

Product loading

In addition to the controls described above and below, moisture from natural precipitation and from
controls described in previous sections minimizes the potential for fugitive particulate emissions
during loading with respect to all modes of transportation (i.e., barges, vessels, trucks or railcars).
KCBX employees observe for Visible Fugitive Dust during all loading operations.
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3.5



For barge and vessel loading, operators minimize material drop distance and monitor and
adjust feed rate to minimize the potential for fugitive dust. In addition, if operators observe
Visible Fugitive Dust during barge and vessel loading, operators apply water to material on
conveyors using spray bars installed on those conveyors. KCBX inspects spray bars twice per
month with no more than 21 days between inspections. If these measures do not eliminate
Visible Fugitive Dust inside the barge, operators run a hose to the barge and apply water to
the material inside the barge using that hose.



For vessel to barge transfer, a vessel that is equipped with water sprays on its conveyor may
activate this control as requested by KCBX. If a vessel does not have the ability to apply
water, KCBX has authority to stop the transfer to address the potential for fugitive dust.



For truck loading, operators use front-end loaders to transfer Product from stockpiles to the
trucks. During non-freezing conditions, operators apply water from the pole-mounted
cannons and/or a water truck to the Product being loaded if they observe Visible Fugitive
Dust during truck loading. Truck drivers are required to tarp their loads prior to leaving the
Facility and to pass over rumble strips. During non-freezing conditions, outgoing trucks also
pass through a wheel wash before exiting.

South Terminal traffic and parking areas

KCBX utilizes large, heavy mobile equipment to move Product. This equipment frequently traverses
the stockpile pad, transient pathways within the stockpile pad, and Internal Roads. Water from
pole-mounted cannons is applied to the stockpile pad (see Section 3.1.1 above) to address the
potential for fugitive particulate emissions from transient pathways. On days when heavy
equipment traffic is present, water from a spray bar and/or portable cannon attached to a water
truck is applied on transient pathways within the stockpile pad within the range of the polemounted cannons as an additional dust control measure. Water application from the water truck is
also used to address the potential for fugitive particulate emissions from parking areas.
The speed limit at all locations on-site is 5 mph. Speed limits are enforced by contractor and truck
driver training, security personnel, site personnel, operators, and signage.
Each day that trucks are loaded or unloaded, a sweeper is used to remove dust from Internal Roads,
parking areas, and External Roads within one quarter mile of the South Terminal entrance that is
subject to truck traffic. During non-freezing weather, sweeping is accomplished using a wet vacuum
system that moistens the particles and prevents their migration when the sweeper is unloaded.
Material removed by the sweeper is disposed of offsite. During freezing conditions, sweeping is
accomplished with a dry vacuum system. Attachment 4 includes example specifications for the
sweeper. Street sweeping is conducted by a contractor, and actual on-site equipment can vary.

KCBX
Fugitive Dust Plan
Page #12

KCBX maintains written records of water truck use and sweeping. Any spills or leaks of Product or
material on paved surfaces at the Facility are cleaned up by the sweeper or by Facility personnel.
KCBX visually inspects the pavement at the Facility on a quarterly basis. If KCBX identifies any
damage to the pavement during those inspections, it repairs that damage.

3.6

Inspection and Maintenance Program

KCBX calibrates the control measures described in the previous sections on a regular basis, per
manufacturers’ specifications. Various maintenance activities are utilized, depending on the
requirements of the specific equipment, system, or process. The following are the primary
maintenance activities:






Control Measure inspections as described in the previous sections.
For equipment that requires calibration, KCBX completes calibration according to the
equipment manufacturer’s specifications.
Operators record inspection findings and corrective actions in response to inspection
findings, and due dates for completing the corrective actions, into an electronic action
register system (Dakota software).
KCBX also puts calibration schedules into the electronic action register system (Dakota
software).

That Dakota software system sends KCBX employees reminders when corrective actions or
calibration is to be conducted. The software system also notifies the Facility manager of any tasks
that are close to due dates and of any tasks that are overdue.

3.7

Freezing Conditions

From November 1 through March 31, KCBX normally experiences freezing conditions, with air
temperatures below 32 degrees Fahrenheit. During freezing conditions, KCBX employees also
observe for Visible Fugitive Dust. During freezing conditions, KCBX also follows all of the procedures
set forth in Sections 3.1.1 to 3.1.7, except as follows:




The permanent, fixed-pole water cannon systems may be drained and shut down from
November 1 through March 31 to protect against freeze damage. However, KCBX will
continue to use the water cannon systems after November 1 until freezing conditions
require shut down.
Except during hard freezing conditions, which are typically when temperatures are less than
25 degrees Fahrenheit, KCBX applies water at the Facility on a periodic basis using the
portable water cannons on the water trucks.
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4.0

During hard freezing conditions, KCBX only applies water using the portable water cannons
on the water trucks to address specific concerns, if it is safe to do so.
During freezing conditions, KCBX shuts down Product loading or unloading if operators
observe Visible Fugitive Dust, unless operators can eliminate such Visible Fugitive Dust
through other operational dust control measures such as slow dumping of material from
trucks, moisture content of the Product, and the use of water trucks (which are parked in a
heated maintenance shop).
Prior to draining and shutting down the fixed-pole water cannon systems as discussed
above, KCBX grooms stockpiles as necessary and applies surfactant to all stockpiles before
such freezing conditions arrive, regardless of whether 60 days have elapsed since the last
application of surfactant.
During freezing conditions when trucks are being loaded or unloaded, sweeping is
accomplished with a dry vacuum system. Attachment 4 includes example specifications for
the dry vacuum sweeper. Street sweeping is conducted by a contractor, and actual on-site
equipment can vary.
During freezing conditions, KCBX reviews Shipment Quality Reports (SQR) before Product is
shipped to KCBX (see Section 3.1.3 above) and rejects any load of Product that does not
have at least 3.0% moisture. Such loads therefore are never shipped to KCBX.

Description of Truck Routes (3.0(3.c))

Figure 2 indicates Truck Routes utilized for incoming and outgoing trucks. All truck traffic enters and
exits at the Main Gate, located at the northeast portion of the site. Truck traffic proceeds on one of the
three Internal Roads (labeled Road 1, Road 2, Road 3) to the stockpile area. Once a truck crosses one of
the railroad crossings, it is in the stockpile area. As noted previously, pile sizes, shapes and locations
within the stockpile area vary. Thus, within the stockpile area, trucks utilize transient pathways.
Transient pathway locations and routes are temporary, and change frequently depending on material
inventory.
Within one quarter mile of the South Terminal, trucks visiting the South Terminal travel either
eastbound or westbound on E. 106th Street to South Buffalo, to E. 107th Street, to S. Burley Ave, to the
entrance of the South Terminal, as shown on Figure 2. KCBX limits truck traffic to these paved roads for
sweeping purposes by requiring that all truck drivers who enter the South Terminal only utilize these
routes.
Each day that trucks are loaded or unloaded, the paved areas within the South Terminal and within one
quarter mile of the South Terminal are swept. Sweeping is accomplished using a wet vacuum system
that moistens the particles and prevents their migration when the sweeper is unloaded. Material
removed by the sweeper is disposed of offsite. During freezing conditions, sweeping is accomplished
with a dry vacuum system. Attachment 4 includes example specifications for the sweeper. Street
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sweeping is conducted by a contractor, and actual on-site equipment can vary.
Sections 3.1.6 and 3.1.8 above.

In addition, see

Trucks leaving the stockpile pad and entering Road 1 are required to pass through a wheel-wash and
over rumble strips prior to leaving the Facility. The system is designed such that trucks pass through a
wheel-wash to spray the tires and sides of the truck with water to loosen residual material and then
over a series of rumble strips to shake off loose material before exiting the South Terminal. The wheelwash operates each day that truck traffic is present except during freezing conditions. The wheel-wash
is inspected twice per month with no more than 21 day in between inspections. The truck wash is
designed to collect any liquid from its operations, and the liquid drains into a collection basin. KCBX
recycles or disposes of the liquid and other material in this basin so that they do not result in Visible
Fugitive Dust. KCBX documents the method (landfilling) and amount of any such material it disposes of.
Water Trucks are used for additional dust control at the Facility. Water from the truck mounted spray
bar and/or cannon can be applied to Internal Roads, transient pathways, parking lots, or other high
traffic areas.

5.0

Capacity Calculation (3.0(3.d))

Using a maximum 30-foot pile height, the calculated maximum stockpile capacity for the KCBX South
Terminal is approximately 1.1 million tons. This maximum capacity calculation is based on stockpile
conditions involving a minimal number of piles. The storage layout and basis for this maximum stockpile
capacity calculation are indicated on Figure 3.

6.0

Particulate Monitoring (PM10), Visible Fugitive Dust and Opacity
Testing (3.0(3.f), 4.0(1.b.v))

Permanent, continuous Federal Equivalent Method (FEM) PM10 source monitors are installed at the
locations indicated on Figure 1. Details of the PM10 monitoring program are contained in the
Particulate Matter Less Than Ten Microns Air Quality Monitoring Siting Study Report in Appendix B.
Visible fugitive dust and opacity testing are conducted on a quarterly basis. Visible fugitive dust and
opacity observations are completed by a trained and certified, third party “Visible Dust and Opacity
Reader” using USEPA Method 22 and USEPA Method 9. Visible fugitive dust and opacity readings are
completed during the last month of each quarter. The actual evaluation day is within the second or
third week of each targeted month, on a day that valid Method 9 observations are possible (e.g., it is not
raining). The specific day of each evaluation is selected by the Visible Dust and Opacity Reader, whose
decision will be in part based on weather conditions (including temperature and wind) on previous days
that opacity readings were taken, in order to choose reading days on which opacity readings will be
conducted during a range of weather conditions so that representative conditions at the Facility are
covered. On the selected day, the Visible Dust and Opacity Reader will report to the Facility to make
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visible fugitive dust and opacity observations. See Mostardi and Platt procedures, Attachment 5 for the
protocol followed in conducting such observations.

7.0

Dust Monitoring Contingency Plan (3.0(3.g)), (4.0(1.b.vi))

PM10 data is collected and stored electronically. An alert system is used to alert personnel of cases
where the PM10 data is elevated. Alerts are transmitted via email or text message. Upon receipt of an
alert, KCBX personnel will determine if the Reportable Action Level (RAL) has been exceeded.
Section 3.0(4) of the Rules requires that Facilities install “permanent, continuous Federal Equivalent
Method (FEM) real-time PM10 monitors.” KCBX has installed such monitors, which record PM10 on an
hourly basis. Section 3.0(3) of the Rules requires KCBX to describe its “response activities when the
monitors . . . detect PM 10 that exceeds the Reportable Action Level. . . . The response activities should
consist of a range of increasingly aggressive measures appropriate to different levels of exceedance.”
The Rules define Reportable Action Level as “the positive difference between the level of PM10
measured at the upwind monitor(s) at a Facility and the level of PM10 measured at the downwind
monitor(s) at a Facility that will trigger response activities . . . . The Reportable Action Level may vary
based on the value of the difference, and based on the concentration of PM10 detected at the
downwind monitor(s) at a Facility.” Although the Rules allow KCBX to utilize the positive difference
between the upwind and downwind monitors, KCBX utilizes the positive difference between the
maximum reading and the minimum reading. This conservative calculation results in a number higher
than or equal to the true upwind/downwind positive difference, but allows KCBX to respond
immediately without having to determine wind direction. Accordingly, for purposes of this submission,
“Difference” means the positive difference between the highest level of PM10 measured at any monitor
at the Facility and the lowest level of PM10 measured at any monitor at the Facility.
KCBX utilizes a two level approach:
1. On an hourly basis, if the level detected any one monitor is greater than 300 µg/m3, KCBX
personnel will observe on-going operations and site conditions in the vicinity of the monitor
that had the reading greater than 300 µg/m3, and in other areas of the Terminal, and take
actions as outlined below. KCBX records each occurrence on its Wind/PM10 Event Log but
will not report to the city. KCBX maintains its Wind/PM10 Event Logs in accordance with
Section 9.0 below.
2. On a 24 hour average basis, if the Difference between any two monitors is greater than 150
µg/m3, KCBX will report to the city and take action as identified below.
Monitor Results
1. Hourly reading <300 µg/m3
2. Hourly reading >300 µg/m3
3. 24-Hour Difference* >150 µg/m3

Actions
no action required
Investigate and Mitigate-outlined below
RAL event - outlined below

Report as RAL?
no
no
yes
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*

24-Hour Difference is the difference of the hourly average over a 24-hour calendar day

If either an investigation or RAL event (items numbered 2 and 3 in the above chart) occurs, KCBX will
proceed as follows.
I.

Investigate fugitive emission levels to determine suspected on-site source(s).
A.
B.
C.

II.

If a RAL event-submit written report to the City of Chicago Department of Public Health,
within 24 hours.
If an on-site source is identified, proceed to II below.
If an on-site source is not identified, proceed to VI below.

If KCBX identifies a potential on-site source, KCBX determines which actions listed below it
should take to address the potential fugitive emissions, and KCBX takes those actions. These
actions are not required to be taken in any particular order. Rather, KCBX may take some or all
of these actions in any order it chooses based on the suspected source and on site conditions.
Water application is considered KCBX’s first and primary response activity to control fugitive
emissions.
A.

Stockpile Potential Source
1.
2.
3.
4.

B.

Product Unloading Potential Source
1.
2.
3.

C.

apply targeted water through cannon system; and/or
apply targeted water through water truck; and/or
if rotary rail dump enclosure is suspected source, visually monitor baghouse
exhaust and check pressure drop, and if issue is apparent, examine for blinded
or compromised bags

Product Transfer Potential Source
1.
2.
3.

D.

compact, shape, or perform other pile maintenance; and/or
apply targeted water through cannon system; and/or
apply targeted water through water truck; and/or
apply targeted chemical stabilizer through water truck.

apply water through spray bars; and/or
apply targeted water through cannon system; and/or
apply targeted water through water truck.

Product Loading Potential Source
1.
2.
3.

minimize drop distance; and/or
reduce feed rate; and/or
apply water through spray bars; and/or
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4.
5.

E.

Internal Roads, Transient Pathways, or Parking Areas Potential Source
1.
2.
3.

F.
III.

utilize choke feeding; and/or
if vessel to barge transfer, and vessel discharge conveyor is equipped with water
spray, instruct vessel representatives to activate water spray.

apply targeted water through cannon system; and/or
apply targeted water through water truck; and/or
conduct additional sweeping.

Proceed to III below

Monitor PM10 Readings in next hour
A.

PM10 Readings
1. if after taking Steps I and II, the hourly reading for the monitor at issue is <300
µg/m3, proceed to VI below;
2. if after taking Steps I and II, the hourly reading for the monitor at issue is >300
µg/m3, proceed to IV below.

IV.

Suspend
A.
B.

V.

suspend the on-site source identified under I above and conduct mitigation activities;
and,
monitor PM10 levels hourly until the hourly reading for the monitor at issue is <300
µg/m3, in which case, proceed to V below.

Restart
When the hourly reading for the monitor at issue is <300 µg/m3, restart the source/activities
suspended under IV above.

VI.

Recording
Record and retain an event report that includes pertinent PM10 data, meteorological
information, timing of alert, timing of suspension (if applicable), timing of restart (if applicable),
description of mitigation efforts, and other pertinent information relating to the event.

7.1.

High Wind Events

Wind direction and speed data are collected and stored electronically. An alert system is used to
alert supervisory personnel of cases when the average wind speeds exceed 15 miles per hour over
two consecutive five minute intervals of time. Alerts are transmitted via email or text message.
Upon receipt of an alert, KCBX personnel will proceed as follows:
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A. The Facility’s water cannons will automatically override the mode on which they are
operating (“Normal” or “Heavy”) and operate in “Continuous Mode.” The water cannons
will continue to operate in Continuous Mode until winds decline to speeds below 15 mph
over two consecutive five minute intervals.
B. Supervisors receiving the alert will notify operators present at the Facility that a High Wind
alert has occurred. For the remainder of their shift, the operators shall (i) observe the
Facility for Visible Fugitive Dust, and (ii) take appropriate steps in response to any Visible
Fugitive Dust, as outlined in Sections 3.1 through 3.7 above.
C. If no hourly reading at any monitor is >300 µg/ m3, no further action is necessary. Proceed
to G below.
D. If an hourly reading at any monitor is >300 µg/ m3, suspend all transfer activities at the
Facility and mitigate suspected source(s). Proceed to E below.
E. When the hourly reading at all monitors decreases to <300 µg/m3, restart the
source/activities suspended under D above. Proceed to F below.
F. Record and retain an event report that includes pertinent PM10 data, meteorological
information, timing of alert, timing of suspension (if applicable), timing of restart (if
applicable), description of mitigation efforts, and other pertinent information relating to the
event. Proceed to G below.
G. Conclude event.

8.0

PM10 Monitor Contingency Plan (3.0(3.h))

Appendix C contains the Quality Assurance Project Plan (QAPP) for the PM10 monitors. The QAPP
includes operations and maintenance activities associated with the PM10 monitoring program. The City
of Chicago Department of Health will be notified, within 24 hours, any time monitoring equipment has
malfunctioned preventing readings or logging of data. Reporting does not apply to maintenance or
calibration activities.
If the wind monitor at the Facility is out of service, web-based local weather data will be substituted.
If a PM10 monitor is out of service for greater than 48 hours, KCBX will increase the frequency of opacity
readings described in Section 6.0 to once per day at the location of the out of service PM10 monitor.
The increased frequency of opacity readings will continue until the PM10 monitor is back in service.

9.0

Recordkeeping System (3.0(3.i))

Records relating to this plan are maintained at the Facility and available for inspection. The records are
retained for a minimum of three (3) years. Attachment 6 includes sample forms and logs that KCBX uses
to keep records. The record-keeping system includes:



Daily log of all cleaning and street sweeping (3.0(17)(a)).
Daily log of weather conditions, including wind speed and direction as documented by the
on-site weather station and DDECP forms (3.0(17)(b)).
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Wind/PM10 Event Logs.
Water and/or chemical stabilizer applications (3.0(17)(c)).
Instances of suspension of activities due to high wind conditions (3.0(17)(d)).
Continuous monitoring for fugitive dust, including instances of RAL exceedance and records
of any action taken to respond to the detection of fugitive dust (3.0(17)(e)).
Quarterly opacity test results (3.0(17)(f)).
Quarterly visual Fugitive Dust test results (3.0(17)(f)).
Schedule for routine inspections, maintenance, and testing of all control measures devices
and technologies, including a schedule for inspection of Product piles, inspection of all
monitors, inspection of External Roads within one quarter mile of the Facility that are
subject to truck traffic, and sidewalks adjacent to those External Roads, for the presence of
spilled material, and weekly inspections around the perimeter of the Property for the
presence of spilled material extending from the Property; and the individual(s) responsible
for such inspections, maintenance, and testing (3.0(17)(g)).

10.0 Fugitive Dust Plan Fact Sheet (3.0(3.j))
Appendix D contains the Fugitive Dust Plan Fact Sheet.
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ATTACHMENT 5

December 15, 2015

OPACITY PROGRAM for KCBX
In accordance with the KCBX Fugitive Dust Plan, Mostardi Platt conducts independent opacity
testing and visible emissions observations on a quarterly basis. All readings are conducted by
Certified Visible Emissions readers (Certified VE Reader, or Opacity Reader) that satisfactorily
pass certification testing every six months.
Scheduling
To provide consistency to the process, Mostardi Platt conducts the test program during the
second or third week of the last month of each quarter (i.e. March, June, September, and
December). The Opacity Reader picks a date at random within the two week window and
notifies the KCBX site contact of the selected date to obtain permission for site access.
Meteorological Conditions
Opacity testing is conducted if the weather conditions are suitable for testing. If it is raining,
snowing, and/or foggy on the test date such that it would affect the ability to follow the USEPA
Reference Method 9 procedure, the testing would either be conducted later in the day, or the
date would be rescheduled to the next available date. Testing typically begins around 8:00 am,
and is completed no later than 3:30 pm.
Opacity testing is performed during a range of wind and temperature conditions, including days
when it is sunny, partly cloudy, or cloudy conditions due to the fact that any visible emissions
from the storage piles would be from black particulate which can be easily determined against a
clear or gray sky background.
Test Methods
Mostardi Platt performs USEPA Reference Method 9--Visual Determination of the Opacity
of Emissions From Stationary Sources to evaluate point sources and storage piles within the
facility fence lines, and utilizes USEPA Reference Method 22--Visual Determination of
Fugitive Emissions From Material Sources and Smoke Emissions From Flares to evaluate
whether or not visible emissions are observed crossing the fence lines. Copies of those
procedures are attached.
Test Program
Since the bulk storage piles can change locations, Mostardi Platt obtains site-specific pile
drawings from a cognizant site representative to identify the various storage piles. The test
program is completed by one or two Certified VE Readers. Inside the fence line, the Certified
VE Reader will get situated for each test run with the sun in the background in accordance with

Rev 1-22-2016

the Method 9 procedure, and begin taking opacity readings of the various storage piles, and
material handling if in operation (e.g. conveyor transfers, truck unloading, dozer operation).
Pursuant to 35 Ill. Adm. Code 212.316(d), "no person shall cause or allow fugitive particulate
matter emissions from any storage pile to exceed an opacity of 10 percent, to be measured four
feet from the pile surface." Therefore, all storage pile measurements are taken at a four foot
elevation above the pile surface. The exact location of storage pile readings (if opacity is visible)
are taken at the point of maximum opacity anywhere across the storage pile at the 4 foot
elevation above the surface. If no opacity is visible, the readings are taken at the midpoint of
each pile.
For opacity measurements of transfer points or loading/unloading, the opacity measurement
location (if opacity is visible) is at the point of maximum visible opacity. Otherwise, the opacity
reading is conducted 4 feet above the transfer point.
In accordance with Method 9, opacity readings are taken at 15 second intervals for a minimum
of 24 readings (six minutes). Due to the large number of potential test locations, Mostardi Platt
takes opacity readings for a minimum of 10 minutes (40 readings) at each test location. Should
opacity be visible, the reading duration would be extended to a minimum of 30 minutes (with up
to 60 minutes total as a maximum duration) to evaluate opacity levels.
To demonstrate whether or not visible emissions are crossing the property lines, a Certified VE
Reader conducts USEPA Method 22 to evaluate whether or not visible emissions are seen
crossing the property line. A stopwatch is used to count the amount of time in the measurement
period that visible emissions are present crossing the property line being tested. The minimum
test duration for each property line segment is 20 minutes.
Test Report
A test report is written for each test date that identifies the date of testing, personnel involved,
site location, test locations/drawing, opacity reading summaries, and visible emission (Method
22) property line readings. The test report includes the actual Method 9/22 forms and a diagram
of test locations, along with the VE Reader's current certification and hourly meteorological data.
Prepared by:

Joseph J. Macak III
Principal Consultant
Mostardi Platt
jmacak@mp-mail.com

Rev 1-22-2016
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1.0

Introduction

This document presents the results of a particulate matter less than 10 microns (PM 10) air
quality monitor site selection study conducted at KCBX Terminal Company’s (KCBX) North and
South Terminal Facilities by URS Corporation. Jim Clarke and Greg Mazik from URS are the
consultants responsible for the siting survey, which was conducted employing the guidance of
40CFR Part 58, Appendix E and related agency documents. The North Terminal is located at
3259 East 100th Street and the South Terminal at 10740 South Burley Avenue, in Chicago,
Illinois. These terminals stage and handle bulk materials which are loaded on vessels, barges,
trucks, and railcars for shipment to customers.
1.1

Study Background and Objective
On November 15, 2013, the United States Environmental Protection Agency (USEPA)
issued a Request for Information (RFI) under Section 114(a) of the Clean Air Act. The RFI
requires KCBX to install and operate PM 10 air quality monitors and samplers at its South and
North Terminals for a period of one year. The objective of this request is to demonstrate that
operations at both terminals are meeting the National Ambient Air Quality Standards (NAAQS)
for PM 10 . The current NAAQS for PM 10 is 150 µg/m3 for a 24-hour average, not to be exceeded
more than once per year on average over three years.
In addition, the request requires a 10-meter meteorological station be operated at one of
the sites to characterize wind flow through the area during the study period. KCBX has elected to
install two identical meteorological monitoring stations, one at the North Terminal NW site and
one along the east fence line of the South Terminal. The meteorological monitors will meet the
specifications of USEPA meteorological monitoring guidance in Volume IV of the Quality
Assurance Handbook and be of sufficient quality for low threshold wind measurements to use in
modeling applications if needed.
1.2

Required PM10 Monitor and Sampler Locations
The RFI specifies that KCBX install and operate three Federal Equivalent Method (FEM)
real-time PM10 monitors at each terminal for a period of one year. At the South Terminal, monitors
need to be placed near the property line to the northeast, southwest, and center east. Real-time
monitors at the North Terminal will be located near the northeast, southwest, and northwest
property lines. In addition, each terminal is required to operate a Federal Reference Method (FRM)
filter-based PM 10 sampler at its northeast monitoring site.
1.3

Supplemental PM10 Monitor Locations
KCBX has elected to voluntarily install additional FEM PM10 monitors at each terminal.
Two more monitor locations were identified along the north and northwest property lines at the
1

South Terminal. One additional monitoring location at the North Terminal was identified in the
southeast corner of the property. These additional monitors will provide supplemental data for
evaluating PM10 levels at or near the KCBX terminals.
1.4

PM10 Sample Speciation
The RFI included a requirement to archive filter media from the FRM samplers for two
years, presumably for subsequent speciation analyses. KCBX would like to work with EPA Region
5 to determine appropriate speciation analyses to be performed on the FRM filter samples that will
be obtained every three days from each terminal’s northeast monitoring site. The species selected
will drive the choice of sample media used for the study. Since metals and ions are best suited for
Teflon media, and quartz fiber media are best for organic and elemental carbon, a second FRM
sampler will need to be deployed at these sites to cover both media types to allow for sufficient
variety of analytical techniques. The list of analyte species and methods will be discussed in the
Quality Assurance Project Plan developed for the monitoring network.

2

2.0

Site Selection

The PM 10 air quality monitor and sampler location selection criteria were based on
40CFR, Part 58, Appendix E, and summarized in U.S. EPA’s "Ambient Monitoring Guidelines
for Prevention of Significant Deterioration." The following list presents the main objectives for
locating a PM 10 air quality monitor or sampler.
•

The monitor/sampler inlet should be placed near breathing height;

•

An unrestricted air flow in an arc of at least 270° around the inlet is recommended;

•

If the sample inlet is placed on a roof, it should be placed at least 2 meters from any
other structure;

•

The inlet should be at least one meter above any supporting structures;

•

If the inlet is to be located between two obstacles, it should be at least 2 times the
height that the obstacle protrudes above the sampler away from the obstacle; and

•

The monitor/sampler inlet should be at least 20 meters from the drip line of trees in
the area, and must be at least 10 meters from the drip line of trees when they act as an
obstruction.

In addition, the meteorological stations were located with guidance provided in Volume
IV of USEPA's Quality Assurance Handbook and the document "Meteorological Monitoring
Guidance for Regulatory Modeling Applications". This document makes the following
recommendations for specific meteorological parameters:
2.1

2.2

Wind Speed and Wind Direction
•

Sensors should be located at the 10-meter level;

•

Distance from obstructions to sensors should be at least 10 times the height of the
obstruction;

•

Wind instruments mounted on a boom should be twice the width of the tower away
from the tower; and

•

The boom should be at a right angle to the prevailing wind direction.

Temperature
•

Sensor(s) located in an open and level area 9 meters in diameter;

•

Surface below the sensor(s) should be covered by short grass;

•

Sensor(s) should be protected from thermal radiation;
3

•

Distance from sensor(s) to obstruction at least four times the height of the
obstruction;

•

Should be located at least 30 meters from large paved areas; and

•

Low areas that hold standing water after rains should be avoided.

In addition to the guidance provided above, access to electrical power and security of the
instrumentation were taken into account in choosing sites. Given the urban locations of the
terminals, locating the meteorological stations at least ten times the height away from every
possible obstruction was not possible.
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3.0

Proposed Locations

The proposed PM 10 monitor/sampler and meteorological station locations at the South
and North Terminals are presented in Figures 1 and 2, respectively. The supplemental locations
are shown on the maps in Figures 1 and 2 with “KCBX” in the legend. Physical access, lack of
electrical power or other considerations may prevent the utilization of the proposed sites. The
blue lines on each figure denote the approximate property line boundaries.
The following paragraphs discuss each of the PM 10 and meteorological monitoring sites
proposed in this document including, general site conditions, GPS coordinates, and security
concerns. Photographs showing the view from each of the required locations to the north, east,
south, and west are included in Appendix A for the South Terminal and Appendix B for the
North Terminal.
3.1

South Terminal – Center East Monitor
The Center East site is located just west of the property line in between a berm and a road
used by haul trucks. The berm extends from the south to northwest sectors. Residential housing
is located to the east.
GPS Coordinates:
Security:

41 41.673 N
87 32.756 W
Located within the fenced property line.

3.2

South Terminal – Southwest Monitor
This site is situated near the southwest corner of the South Terminal property. The
Calumet River is directly to the west, covering the south through north sectors. KCBX property
occupies the north-northwest to east sectors. Other industry is located from the east to the south.
GPS Coordinates:
Security:

41 41.608 N
87 33.070 W
Located within the fenced property line.

3.3

South Terminal – Northeast Monitor/Samplers
The northeast site is proposed near the northeast corner of the property, just south of the
main office building. This site would include the FRM PM 10 samplers in addition to the FEM
continuous monitor. Residential housing can be found from the north to south sectors. KCBX
operations are located from the south to northwest. Other industry is located from the northwest
to the north.
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Figure 1. Location of South Terminal Monitoring Sites

Blue line is approximate KCBX property boundary
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Figure 2. Location of North Terminal Monitoring Sites

Blue line is approximate KCBX property boundary
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GPS Coordinates:
Security:

41 41.954 N
87 32.744 W
Located within the fenced property line.

3.4

South Terminal – North Monitor
The supplemental north site is proposed south of the north property line. Other industry
occupies the northwest through northeast sectors, while, KCBX operations are located from the
northeast to northwest.
GPS Coordinates:
Security:

41 41.921 N
87 32.864 W
Located within the fenced property line.

3.5

South Terminal – Northwest Monitor
The supplemental northwest site is proposed in the northwest corner of the property line
adjacent to the Calumet River. Other industry occupies the area immediately east, while KCBX
operations are located from the south and southeast.
GPS Coordinates:
Security:

41 41.936 N
87 33.066 W
Located within the fenced property line.

3.6

South Terminal – Meteorological Station
The meteorological station is proposed to be installed along the east property line. This
location offers the best option for avoiding potential obstacles to air flow on the property.
GPS Coordinates:
Security:

41 41.854 N
87 32.746 W
Located within the fenced property line.

3.7

North Terminal – Southwest Monitor
This site would be located near the southwest corner of the North Terminal property.
KCBX operations can be found from the north through east sectors. Residential property is
located to the west. Other industry occupies property to the southeast.
GPS Coordinates:
Security:

41 42.573 N
87 33.013 W
May need security fencing at this site. The road along the west
property line is well travelled. Numerous trucks from various
companies were observed passing by.
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3.8

North Terminal – Northwest Monitor/Meteorological Station
The proposed northwest monitoring site is located in an open area north of the piles and
the truck access road. This location offers the best option for avoiding potential obstacles to air
flow on the property. Residential property is found from the southwest through north sectors.
The Belt Line Railroad owns the property to the immediate west. Other industry is found to the
north. The provision of electrical power is possible and is under further investigation.
GPS Coordinates:
Security:

41 42.744 N
87 32.911 W
Located within the fenced property line.

3.9

North Terminal – Northeast Monitor/Samplers
This site would be located near the northeast corner of the property, south of E. 100th
Street and west of the Calumet River. This site would include the FRM PM 10 samplers in
addition to the FEM continuous monitor. KCBX property occupies the south through west
sectors. Other industry is found to the north, across 100th Street, and from the north through
south sectors.
GPS Coordinates:
Security:

41 42.797 N
87 32.952 W
Located within the fenced property line.

3.10

North Terminal – Southeast Monitor
The entire south property line is on a barge loading slip. Product piles are located very
close to the edge of the slip. This location is on the point where the slip empties into the
Calumet River. KCBX operations are located from the west to north sectors. Other industry can
be found from the east through west sectors.
GPS Coordinates:
Security:

41 42.576 N
87 32.708 W
Located within the fenced property line.
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APPENDIX C

Quality Assurance Project Plan
KCBX Terminals Company
Chicago, Illinois

Prepared for:
KCBX Terminals Company
3259 East 100th Street
Chicago, IL 60617

Prepared by:
URS Corporation
9400 Amberglen Boulevard
Austin, TX 78729

Statement of Limitations: This document details a quality assurance plan to guide the successful
implementation of Ambient Air Monitoring by URS Corporation at the KCBX Terminals Company North and
South Terminals in Chicago, IL. The scope of services performed for this work may not be appropriate to
satisfy the needs of other users, and any use or re-use of this document or of the findings of this study is at
the sole risk of said user.
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A.

PROJECT MANAGEMENT

The US Environmental Protection Agency (USEPA) has established guidelines for
documenting the policies and procedures used to conduct environmental monitoring programs so
that organizations seeking review of a monitoring protocol or acceptance of the resulting data
can do so efficiently. In accordance with these guidelines, this Quality Assurance Project Plan
(QAPP) describes the sampling and analytical methods that will be used to gather the
measurement data, and the procedures employed to assess, control, and document the data
quality. This QAPP is in the format specified in the publication, “EPA Requirements for Quality
Assurance Project Plans for Environmental Data Operations,” EPA QA/R-5, March 2001.
Following this format, this QAPP is divided into five sections with the following contents:
•

•

•
•

•

A1

Section A – Provides a description of the problem and the monitoring project with a
presentation of the project organization, the data quality objectives, and the records to
be generated;
Section B – Provides a detailed description of all the elements of the monitoring
strategy and methods, including the methods for sampling, sample handling, analysis,
quality control, and data management;
Section C – Provides a description of the procedures that will be used to assess and
report on the QA/QC elements employed in the project;
Section D – Provides a description of the methods that will be used for data review,
validation and for reconciling the generated data with all regulatory agency
requirements; and
Section E – Provides references to regulatory and method specific documents that
form the basis for obtaining the measurement data.

Project/Task Organization
This section presents the organizational structure for the air monitoring program at the
KCBX Terminals Company North and South Terminals in Chicago, IL (KCBX) and describes
the responsibilities of those within it. This structure is depicted in Figure A-1 showing the key
personnel and team roles, including the KCBX project manager, the URS Project Manager, Field
Installation/Operations Manager, Data Processing Task Leader, and Project Quality Assurance
Officer. The key individuals and their responsibilities are identified below:
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Figure A-1. Project Organizational Chart

KCBX Project Manager
Mike Estadt
(773) 375-8974

James Clarke
URS Project Manager
(512) 419-5379

Dave Szatkowski
Installation/Operations
Manager

Greg Mazik
Field Operator

Jessica Rosenbam
Data Processing
Task Leader

John Sorkness
Project Quality Assurance
Officer
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KCBX Project Manager – The principal contact person for KCBX is Mr. Mike Estadt. He
provides client supervision and review of the air monitoring program. Any changes to the scope
of the monitoring program will be made only with the written approval of the KCBX Project
Manager and review by EPA Region 5.
URS Project Manager – Mr. James Clarke is the Project Manager overseeing the day to-day
project activities, tracking the project budget, and ensuring the proper execution of the
monitoring work. He provides the primary leadership of the URS project team members.
Installation/Operations Manager – Mr. Dave Szatkowski is the Field Installation and
Operations Manager. He is responsible for integrating and installing the monitoring equipment,
then subsequently directing all data collection, equipment maintenance, and troubleshooting
activities. Mr. Szatkowski’s overall responsibility is to insure the collection of valid
measurement data.
Field Operator – Mr. Greg Mazik of the URS Chicago office provides operations support to the
program. He will assist with the equipment installation, conduct routine maintenance on the
equipment, collect manual samples, and review raw field data.
Data Processing Task Leader - Ms. Jessica Rosenbam serves as Task Leader for data
processing. She is responsible for reviewing the unedited data for data validity in accordance
with the project data quality objectives, applying appropriate edits (refer to Data Validation
Section) to the database values as determined in the data review process, and producing the data
deliverables for the client.
Quality Assurance Project Officer – Mr. John Sorkness is the Project QA Officer. He is
responsible for conducting routine assessments of the measurement systems for accuracy through
periodic audits of field equipment and procedures. He fills no other role with the project to
maintain objectivity.
A2

Problem Definition and Background
On November 15, 2013, the United States Environmental Protection Agency (USEPA)
issued a Request for Information (RFI) under Section 114(a) of the Clean Air Act. The RFI
requires KCBX to install and operate PM10 air quality monitors and samplers at its South and
North Terminals for a period of one year.
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In addition, the request requires a 10-meter meteorological station be operated at one of
the sites to characterize wind flow through the area during the study period. KCBX has elected to
install two identical meteorological monitoring stations, one at the North Terminal northwest site
and one adjacent to South Burley Avenue along the east fence line of the South Terminal. The
meteorological monitors will meet the specifications of USEPA meteorological monitoring
guidance in Volume IV of the Quality Assurance Handbook and be of sufficient quality for low
threshold wind measurements to use in modeling applications if needed. Each station will also be
equipped to record data measurements of the following meteorological parameters:
•
•
•
•
•

Wind Speed,
Wind Direction,
Ambient Temperature,
Barometric Pressure, and
Standard Deviation of Wind Direction (Sigma Theta).

A3

Project/Task Description and Schedule
This project is conducted to provide air quality and meteorological data from ten
monitoring sites located around the KCBX North Terminal (4 sites) and South Terminal (6 sites).
The selected sites are on KCBX owned or leased property.
The monitoring stations contain pollutant monitors for PM10 and are operated to obtain
hourly continuous average data. Manual PM10 samplers for speciation analyses are operated at
the northeast site location for each Terminal. The meteorological conditions are also
continuously measured at one site at each Terminal and are stored in an onsite data logger as
five-minute averages.
The monitoring station siting survey was conducted in November 2013, and a report was
submitted to EPA Region 5 on December 16, 2013. Deliverables for the project include this
QAPP and a validated data set in Excel spreadsheet format. A project report reviewing the
quality control data and audit results will also be provided to KCBX upon conclusion of the
monitoring. Monthly email operational status reports are also required to be provided to KCBX.
More detail about the spreadsheet and report content is presented in Section B7.
The project scope of work is divided into tasks, each of which has a designated task
leader as shown in Figure A-1. The primary tasks for this project include installation/operations,
data management, and quality assurance.

KCBX
Section: A
Revision: 0
Date: February 3, 2014
Page 5 of 7

The current schedule is to initiate hardware integration and installation after KCBX
receives approval of the proposed air monitoring program documentation (this QAPP) from EPA
Region 5. It is anticipated that two weeks will be needed to perform the necessary station
assembly, checkout, and installation at the KCBX Terminals. Operations will proceed for a
minimum of one year.
A4

Data Quality Objectives and Criteria for Measurement Data
The EPA has developed a Data Quality Objective (DQO) process for use in the planning
of environmental measurement projects. URS used the DQO process in the preparation of this
QAPP and in the planning for this project. The results of the 7-step DQO process are shown in
Figure A-2. The benefits of the DQO process are that it prompts a statement of the problem or
issue, identifies the decision(s) to be made and the inputs needed to make the decision(s), and
specifies a decision rule.
Following the DQO process, a set of quality criteria is defined for the measurement data.
For this project, those criteria are given in Table A-1. These criteria are designed to provide
accurate measurements of PM10 and sample speciation. The criteria for meteorological data
measurements are patterned after the onsite regulatory meteorological monitoring guidance
published by EPA.
A5

Documentation and Records
The dataset created for this monitoring program will consist of these components stored
for a minimum of five years in the project database:
•

The hourly PM10 data from each monitoring site;

•

The laboratory analyses of manual samples for elemental/organic carbon, select
metals, and PM10 gravimetric mass; and

•

The 5-minute average wind speed, wind direction, ambient temperature, barometric
pressure, and sigma theta measurements at each meteorological monitoring site, and
the calculated hourly averages from the 5-minute meteorological data.

The following sources of information will support these data:
•
•

Station log books (in electronic form on field operator’s computer);
Calibration and maintenance records for all measurement systems;
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•
•
•
•

Laboratory reports with quality control results;
Operational information collected internally by each monitor or sampler;
Data validation and editing instructions; and
QA audits of field operations and monitor performance.
Figure A-2. DQO Process for KCBX Project

STEP 1

STEP 2

State the Problem

Identify the Decision

KCBX has agreed to establish a program to monitor for PM10 in real-time
at specified locations at or near the fence line to determine on-site or offsite (whether upwind and/or downwind) contributions, if any, to the
monitors. Additional manual sampling is needed to provide speciation
data for elemental/organic carbon, metals, and PM10.
An ambient air monitoring program conducted at the areas identified by
predominant wind flow and potential for community impact. The
speciation data will be used to assist in possible determination of PM10
sources.

STEP 3

Identify the Inputs to the
Decision

Measurements of PM10 concentrations will be made at nine (9) locations
as 1-hour averages. Meteorological data will be collected (wind speed,
wind direction, ambient temperature, barometric pressure, Sigma theta) on
a 5-minute basis at each Terminal (see Figures B-1 and B-2 of QAPP) at a
predominant downwind location. Speciation samples will be obtained at
the northeast site of each Terminal.

STEP 4

Define the Study
Boundaries

Location and frequency of sampling as defined in Section B of the QAPP
document.

STEP5

Develop a Decision Rule

KCBX will use the reported concentration levels and meteorological data
to help assess net facility impacts and upwind background.

STEP 6

Specify the Limits
of Decision Errors

STEP 7

Optimize the Design

Calibration of the monitoring equipment will be conducted as specified in
EPA guidance documents and quality control limits will conform to
guidance. See Table A-1 of the QAPP.
If the current system does not conform to the required QA/QC protocols,
KCBX will initiate corrective action to bring the program into
conformance.
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Table A-1. Quality Criteria for Measurement Data
1.

Measurements of PM10 using EPA Federal Equivalent Method (FEM) Monitor (BAM-1020)
Sensitivity
Accuracy
Range
Completeness
Cycle Time

Lower Detection Limit <4.8 µg/m3 2σ, 1-hour average
Meets EPA Class III FEM Standard for additive and multiplicative bias; flow
rate measurement accuracy ±4% at 16.7 LPM
1 – 1000 µg/m3
80% or better each month for each monitor at each site (with the exception of
Acts of God, loss of power, or other situations over which neither KCBX nor
their monitoring contractor have control)
One hour

2. Measurements of Elemental/Organic Carbon (EC/OC) using EPA speciation network SOP (TO/FID)
Accuracy

±16.7% at 23 µg/m3

Precision

0.085 at 23 µg/m3

Completeness

80% or better each month for each sampler (with the exception of Acts of God,
loss of power, or other situations over which neither KCBX nor their
monitoring contractor have control)

3. Measurements of Metals using EPA Method IO-3.5 (ICP-MS)
Accuracy

±20% for analytical results above the reporting limit

Precision

±10% for analytical pairs above the reporting limit

Completeness

80% or better each month for each sampler (with the exception of Acts of God,
loss of power, or other situations over which neither KCBX nor their
monitoring contractor have control)

4. Measurements of PM10 using EPA Federal Reference Method (FRM) Sampler (2025i PartisolPlus)
Accuracy
Precision
Completeness

Flow rate measurement accuracy ±4% at 16.7 LPM
Assessed by comparing sample data with 24 hour FEM average measurements;
least squares slope within 10% on a quarterly basis for each NE monitoring site
80% or better each month for each sampler (with the exception of Acts of God,
loss of power, or other situations over which neither KCBX nor their
monitoring contractor have control)

3. Measurements of Meteorological Parameters using weather instruments (MetOne)
System Accuracy

±0.2 m/s (WS), ±5 degrees (WD), ±1.0°C (TMP), ±5 mmHg (BP)

Precision

EPA methodology does not provide for assessment of measurement precision

Completeness

90% or better for meteorological data based on hourly averages with a
minimum 75% completeness of 5-minute data to construct a valid hourly
average (with the exception of Acts of God, loss of power, or other situations
over which neither KCBX nor their monitoring contractor have control)
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B.

MEASUREMENT DATA ACQUISITION

B1

Sampling Process Design
Consistent with the requirements of the Section 114(a) request, KCBX will establish
monitoring sites at its North and South Terminals as indicated previously in Section A3. The
source environment and monitoring site descriptions are presented in the following sections.
B1.1 Source Environment Description
The location of the KCBX North and South Terminals are in south Chicago, Illinois, near
the southern tip of Lake Michigan along the Calumet River. The elevation of the area is
approximately 590’ above sea level and terrain is relatively flat. The suburbs of Chicago, Illinois
surround the area and several neighborhoods are adjacent to portions of each Terminal fence
line.
The local land use categories include refining and heavy industry, with a significant
presence of residential housing immediately adjacent to and surrounding the western and eastern
boundaries of the North Terminal and along the eastern boundary of the South Terminal. Minor
river ports and canals are present in the area and provide access to Lake Michigan.
The climate of the area where the Terminals are located is characterized by cold winters
and warm summers with occasional heat waves. The average temperature in January is 22º F
and the average temperature in July is 73.3º F although 90º summer days are not uncommon.
The annual average snowfall in winter is 37.5” and the annual average precipitation total is about
the same. The proximity of KCBX to Lake Michigan’s southernmost tip brings wind effects
year-round. Annual wind roses for the area indicate a strong NW component as well as a strong
SW component, based on the season.
B1.2 Monitor Site Description
Figures B-1 and B-2 (yellow pins) indicate the locations at which KCBX will operate
monitoring stations as part of this program. The blue lines indicate approximate property
boundaries. An example historical wind rose plot from Chicago is shown in Figure B-3. The
predominant winds appear to be seasonally trimodal with very few winds directly from the East.
Table B-1 lists the monitoring network configuration by site.
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Figure B-1. Monitoring Site Locations for the KCBX North Terminal
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Figure B-2. Monitoring Site Locations for the KCBX South Terminal
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Figure B-3. Wind Rose Plot for Chicago Area

B2

Sampling Methods Requirements
Sample collection methods are presented in this section as are sample documentation and
control requirements that are applicable to the network. Three types of sampling methods have
been identified for the KCBX network.
B2.1 Sample Collection Methods
BAM-1020 FEM PM10
The PM10 continuous monitors collect ambient particulate matter samples through a sizeselective inlet that is designed to allow only particles with an aerodynamic diameter <10 µm to
pass through to the measurement apparatus. PM10 is measured using the MetOne Instruments
Model BAM-1020 (EPA designated Class III Federal Equivalent Method EQPM-0798-122).
Specifications for the BAM-1020 are provided in Table B-2. The operation of the BAM unit is
described in Section 3, of Revision H, of the MetOne BAM-1020 manual, along with calibration
procedures (Section 5), and maintenance procedures (Section 7). The network technician has a
copy of this manual for reference and an electronic copy is available to all project team members
in the project management folder of the URS Austin server. The sample inlet height will be
approximately 2 meters, within the 2-7 meter inlet height specification.
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Table B-1. KCBX Monitoring Network Configuration by Site

Site ID

Approximate Location
Northwest North Terminal

#NT-NW

41 42.744 N
87 32.911 W
Northeast North Terminal

#NT-NE

41 42.797 N
87 32.952 W

Monitoring Equipment
BAM-1020 monitor for PM10; Meteorological
monitors (MetOne 010C WS, 020C WD, 060A-2
TMP, Vaisala PTB110 BP)
BAM-1020 monitor for PM10; PartisolPlus 2025i
samplers for EC/OC, metals, PM10 mass

Southwest North Terminal
#NT-SW

41 42.573 N
87 33.013 W

BAM-1020 monitor for PM10

Southeast North Terminal
#NT-SE

41 42.576 N
87 32.708 W

BAM-1020 monitor for PM10

Northwest South Terminal
#ST-NW

41 41.936 N
87 33.066 W

BAM-1020 monitor for PM10

North South Terminal
#ST-N

41 41.921 N
87 32.864 W
Northeast South Terminal

#ST-NE

41 41.954 N
87 32.744 W
East boundary South Terminal

#ST-M

41 41.854 N
87 32.746 W

BAM-1020 monitor for PM10

BAM-1020 monitor for PM10; PartisolPlus 2025i
samplers for EC/OC, metals, PM10 mass
Meteorological monitors (MetOne 010C WS, 020C
WD, 060A-2 TMP, Vaisala PTB110 BP)

East boundary South Terminal
#ST-CE

41 41.673 N
87 32.756 W

BAM-1020 monitor for PM10

Southwest South Terminal
#ST-SW

41 41.608 N
87 33.070 W

BAM-1020 monitor for PM10
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Table B-2. BAM-1020 Specification
Range

1 – 1000 µg/m3

Sensitivity Std Deviation (σ; 1 hr)

<2.4 µg/m3

Flow Rate

16.7 liters/ minute (LPM)

Beta Source

Carbon-14; 60µCi ±15 µCi

Operating Temperature

0º to 50ºC

Humidity Control

Active control inlet heater; 35% RH setpoint

Analog Output

0-1 VDC std; selectable voltage and current ranges

Memory

182 days @ 1 record/hour

PartisolPlus 2025i FRM PM10
The PM10 samplers collect ambient particulate matter samples through a size-selective
inlet that is designed to allow only particles with an aerodynamic diameter <10 µm to pass
through to the measurement apparatus. PM10 is measured using the Thermo Environmental
Instruments Model 2025i PartisolPlus sequential sampler (EPA designated Federal Reference
Method RFPS-1298-127). Specifications for the Model 2025i are provided in Table B-3. The
operation of the unit is in accordance with the May 26, 2011 revision of the Thermo
Environmental Instruments 2025i manual. Specific procedures are provided in Chapter 7
(Sampler Operation), Chapter 8 (Calibration), and Chapter 10 (Preventative Maintenance). The
network technician has a copy of this manual for reference and an electronic copy is available to
all project team members in the project management folder of the URS Austin server. The
sample inlet height will be approximately 2 meters, within the 2-7 meter inlet height
specification.
Table B-3. PartisolPlus 2025i Specification
Range

1 – 1000 µg/m3

Sample capacity

16 filter cassettes

Flow Rate

16.7 liters/ minute (LPM)

Operating Temperature

-30º to 50ºC

Data Output

selectable voltage ranges; RS-222; Ethernet

Memory

86 days @ 1 record/ 5 minutes
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Meteorological Measurements
Two 10 meter meteorological towers will be installed as part of this program.
The first will be located near the northwest boundary of the North Terminal, and the
second near the east boundary of the South Terminal. The towers will be outfitted with
wind speed, wind direction, ambient temperature, and barometric pressure sensors. The
data reported from the meteorological system will include vector resultant wind direction,
scalar wind speed, vector wind direction standard deviation (aka Sigma Theta), ambient
temperature, and barometric pressure for each five-minute and hourly collection period.
Additional measurements of ambient temperature and barometric pressure will be
collected from each BAM unit using onboard sensors, which enable them to calculate the
correct flow rates for PM10 monitoring. Sensors will be sited according to EPA
guidelines. Table B-3 lists the performance specifications for each sensor type. A brief
description of the meteorological sensors follows.
The Met One Model 020C wind direction sensor is a standard vane-type
assembly. The vane is directly coupled to a single precision potentiometer. A built-in
electronics module provides a voltage source for the potentiometer and amplifies the
output signal. The voltage output is applied to a Campbell data logger for processing and
storage of averages. The Met One Model 010C wind speed sensor contains a three-cup
anemometer directly coupled to a slotted disc chopper wheel. The chopper rotates and interrupts
the light path of an optical link. The signal is amplified and produces a pulsed frequency output
proportional to wind speed. This output is applied to a Campbell data logger for processing

and storage of averages. Each wind sensor is equipped with an internal heater to provide
positive pressure to minimize internal dust accumulation and provide protection against
light icing conditions. If extensive icing is encountered, external sleeve heaters may be
employed to minimize downtime.
The Met One Model 060A-2 temperature sensor consists of a solid state electronic
resistance element. The sensor is housed in a fan-aspirated radiation shield mounted at 2 meters
height. The resistance output is applied to a Campbell data logger for processing and storage of
averages. The Vaisala Model PTB 110 is an electronic pressure transducer. Its output is applied
to a Campbell data logger for processing averages of ambient barometric pressure. It is mounted
near the data logger at less than 2 meters height.
Shelters
Environmentally controlled shelters with a minimum insulation rating of R11 will be
installed at each monitoring site. The commercial grade climate control systems in each shelter
will generally control the inside temperature within the range of 20 – 30º C for satisfactory
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instrument performance and maintain a slight positive pressure. All internal electrical wiring
conforms to National Electrical Code (NEC). Each shelter is configured with a sample inlet
Table B-4. Specifications for Meteorological Sensors
Wind Speed
Starting Speed

0.22 m/s

Calibrated Range

0 to 50 m/s

Accuracy

± 1% or 0.07 m/s

Temperature Range

- 50 to +65°C

Response (Distance Constant)

< 3 feet to reach 63% of rate

Wind Direction
Operating Range (Azimuth)

0 to 360 degrees

Starting Threshold

0.22 m/s

Linearity

± 0.5% of full scale

Accuracy

± 3 degrees

Damping Ratio

0.4 to 0.6

Delay Distance

Less than 3 feet

Ambient Temperature
Range:

- 50° to +50° C

Accuracy:

± 0.1° C ambient

Barometric Pressure
Range:

375-825 mmHg

Accuracy:

± 0.8 mmHg

flange through which the BAM-1020 inlet tubing is routed. Figure B-4 shows the EKTO dual
unit cabinets which will be installed at the northeast sites at each Terminal (only one BAM unit
will be installed for this monitoring network), and the single unit cabinet which will be installed
at the remaining continuous PM10 monitoring sites. The single unit cabinets are from ShelterOne
(white exterior) and EKTO (tan interior), but are the same basic configuration.
Data Systems and Software
The BAM-1020 units have onboard data logging capability of up to six months, so data
values and diagnostic information are readily accessible. AirPlus software is used to
communicate with the BAM-1020. The PartisolPlus samplers have capability for onboard
storage of up to 90 days and the Thermo iPort software is used to communicate with the 2025i;
each unit will be connected to the cellular aircard and router via Ethernet. Each meteorological
monitor is wired into a Campbell Scientific CR-10X data logger with a network interface module
at each meteorological tower and the CR-10X has at least six months of data storage capacity.
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LoggerNet is the software program used to communicate with Campbell data loggers. Data will
be acquired via cellular aircards and a router using each of these software products for file
transfer protocol from the sites to the URS office in Austin, Texas each business day.
Figure B-4. Shelter Configurations

All datalogger, monitor, and sampler time settings will be set within ±60 seconds of the site
technician’s reference time obtained from a local cell phone network.
B2.2 Sample Documentation and Control Requirements
Field operation records include site visit and maintenance logs, checklists, chain of
custody forms, continuous monitor calibration documents, and meteorological calibration
documents. All of these records are in electronic form, as spreadsheets or text files. All field
operation records are returned at least monthly to the URS data management task leader for
inclusion in the project files. The automatic data polling systems are password protected and
only URS team members have access. Examples of the checklists and calibration documents are
presented in Appendix A and an example chain of custody form for laboratory samples is
presented in Appendix B. The chain of custody protocol will follow the general guidance of
Section 8 of Volume II of the EPA QA Handbook and sample specific requirements for storage
and handling in each applicable analytical method, as well as Chapter 3 of the 2025i manual.
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B3

Analytical Methods Requirements
The monitoring program will collect 24-hour PM10 filter samples that will later be
analyzed for heavy metals and elemental carbon/organic carbon (EC/OC). Since one sample
filter cannot be used for both types of analyses, URS will operate two Thermo Environmental
Instruments Model 2025i PM10 samplers at the northeast sites of each terminal. These samplers
will operate from midnight to midnight, every three days, according to EPA’s 3-day sampling
schedule. The first sample date is projected to be February 19, 2014. Particulate matter is
collected on pre-fired 47mm quartz fiber filters for EC/OC analysis, and on pre-weighed 47mm
Teflon filters for mass and metals analysis. Samples will be collected weekly, after every 2-3
sample events and stored cold (<4⁰C) until a batch of filters is returned to the lab biweekly.
The exposed Teflon filters from each Terminal will be sent to Research Triangle
Institute’s (RTI’s) laboratory in Research Triangle Park, North Carolina for analysis. RTI will
initially perform a gravimetric analysis of the filters to determine its PM10 mass concentration
using EPA Method IO-2.1. The mass concentrations produced should provide a general
indication of measurement agreement between the PartisolPlus samplers and BAM monitors at
each northeast site.
Following gravimetric analysis, these filters will be prepared and extracted for heavy
metal analysis using EPA Method IO-3.1, followed by Method IO-3.5 (ICP-MS). The estimated
Method Detection Limit (MDL) for each of the target metals is listed below.
Estimated MDL
Metal

nanograms per cubic meter (ng/m3)

Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Vanadium
Zinc

0.52
0.52
0.10
0.26
0.10
0.26
0.10
0.26
0.52
0.52
0.10
0.52
0.26

Quartz fiber filters collected on the second PartisolPlus sampler located at each Terminal
will be sent to RTI for EC/OC analysis. Filters will be prepared and analyzed using an
application of NIOSH Method 5040, per the PM coarse speciation network SOP developed by

KCBX
Section: B
Revision: 0
Date: February 3, 2014
Page 11 of 22

RTI. The carbon analysis is a Thermal Optical method. A small punch (0.5 cm2) from the
quartz filter is exposed to a laser beam under helium atmosphere and temperature is raised to
540⁰ C. All the organic carbon is determined where the carbon is oxidized to CO2 by oxidation
and reduced to methane by oxidation and reduction catalysts. Subsequently it is measured by a
flame ionization detector. When organic carbon evolves at 540⁰ C, oxygen is introduced and the
temperature is raised to 740⁰ C. Elemental carbon is determined by the same principle. Several
peaks according to the boiling points will be shown in the thermogram, which are called different
fractions such as OC1, OC2, etc. A list of carbon species targeted for this analysis and
associated MDLs are provided below.

Carbon Species

Estimated MDL
micrograms per cubic meter (µg/m3)

Organic Carbon 1
Organic Carbon 2
Organic Carbon 3
Organic Carbon 4
PCR
Elemental Carbon 1
Elemental Carbon 2
Elemental Carbon 3
OCR
Total Carbon

0.005
0.008
0.013
0.015
0.033
0.009
0.012
0.013
0.038
0.038

Laboratory records include sample cassette IDs imprinted on the filter support screens,
chain-of-custody forms matching cassette ID to sample ID, raw data files from the analysis, QC
check data, analysis reports, and electronic data files for transmittal to the project database. The
laboratory is responsible for maintaining these records, and long-term archival of records is
accomplished using a well-defined laboratory procedure. Each time that the lab receives field
samples, sample login e-mail verification is sent to the data management task leader, as a
scanned Adobe Acrobat file of the chain-of custody form.
An important consideration of the analytical work is the treatment of data at low
concentrations near the method detection limit for the laboratory. Each laboratory has two
boundaries within its KCBX reporting protocol: the Method Detection Limit (MDL) and the
Reporting Limit (RL). Each target compound on the KCBX list has a unique MDL and RL. The
RL is typically five times higher than the MDL, and results reported within this concentration
range between MDL and RL are flagged as such. The precision and accuracy specifications are
applicable to measurement data at or above the RL, and lower concentration data are possibly
outside the quality specifications and should be treated accordingly by data users. The
laboratory analysis conditions, such as sample or digestate volume can vary slightly from sample
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to sample, so these numbers are not absolute. The estimated MDLs provided above are based on
a nominal sample volume of 24 cubic meters of air.
The subcontract analytical laboratory has published SOPs that describe the basic
procedures and quality indicators used by the lab to demonstrate adherence to the EPA methods.
There are no special analytical requirements for this project outside of the EPA method or the
laboratory SOPs. The SOPs may be reviewed upon request to the laboratory.
B4

Quality Control Requirements
This section describes the quality control methods employed in the network. All field
related information is presented in Section B4.1 and lab related information is presented in
Section B4.2.
B4.1 Field Quality Control
Field quality control encompasses several areas of concern. The tasks required of the
field technician to promote quality are as follows (calibration tasks are discussed in Section B5):
•

Documentation – The operator will maintain a file of site information that will
include site visit and maintenance logs, operator checklists and calibration data.
Copies of this documentation will be forwarded to the project team at least monthly,
and these items will be retained in the project files. Submittal via electronic mail is
acceptable. Examples of the calibration data sheets and operator checklists are
presented in Appendix A.

•

PM10 Monitor Checks – A leak check, flow rate check, and temperature/pressure
transducer check will be performed biweekly, or after any major maintenance, as
recommended in the BAM-1020 manual. Additional maintenance checks are listed
on the monthly QC spreadsheet used for this project (an example is shown in
Appendix A).

•

PM10/Speciation Sampler Checks – Appendix B contains example chain of custody
form for the subcontractor laboratory participating in this monitoring effort.
PartisolPlus sampler operating checks will be performed at least weekly and recorded
on a QC spreadsheet, and will include a leak check and operating flow rate test.
Additional maintenance checks are listed on the monthly QC spreadsheet used for this
project (an example is shown in Appendix A).

•

Meteorological Equipment Checks – The field technician will visually inspect the
meteorological equipment at each visit (weekly at a minimum) for signs of
deterioration or damage. With every site visit, he will review recent data and
compare it to reported National Weather Service conditions for the area.

The meteorological sensors will be calibrated with traceable secondary instruments,
which will either place the sensor in a known condition or make a comparative measurement.
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All sensors are initially calibrated and certified by the instrument manufacturer and then
compared to a traceable standard under ambient conditions every six months when deployed to
the field.
The wind vane sensor will be aligned with landmarks of known orientations and the
readings from the Campbell data acquisition system will be used to assess system accuracy.
Orientation will be established relative to true north (subject to the local magnetic declination
value of -3º 46’ W), based on initial alignment conducted with a surveyor's transit. The wind
speed anemometer shaft will be rotated with a traceable constant velocity motor at rates
corresponding to four known wind speeds. Readings from the data acquisition system will be
used to assess the correct anemometer response to a known motor velocity. These checks will be
conducted every six months as part of the meteorological system calibration.
The ambient temperature and barometric pressure sensor outputs will be compared to
traceable temperature and pressure standards of known accuracy every six months with the
meteorological system calibration. The monthly check for the onboard temperature and pressure
sensors for the BAM is documented on the BAM QC form, since the temperature and pressure
readings are critical to subsequent PM10 mass calculations. A summary of service checks is
proved in the BAM manual (refer to Section 7 of the manual). The other quality control checks
for the meteorological hardware in this project include:
•

Visually inspecting (from ground level) the meteorological sensor and tower system
during each site visit;

•

Inspecting the anemometer and wind vane for any damage if the data appear suspect;

•

Visually inspecting the wind direction alignment for reasonableness during each site
visit;

•

Checking the temperature aspirator fans for proper operation;

•

Inspecting the BAM temperature and barometric pressure sensor housing for evidence
of damage or airflow blockage; and

•

Comparing the current conditions to local weather reports and against measurements
from other monitoring sites in the area as available.

B4.2 Laboratory Quality Control
The following lists present some of the common quality control procedures required by
the methods for each type of analysis. Specific quality control measures are provided in the
laboratory SOP documents.
Laboratory quality control for elemental/organic carbon analyses includes the following:
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•
•
•
•
•

Quartz fiber filters must be prepared in a low temperature asher for 2-3 hours or in a
muffle furnace for 1-2 hours at 800º C.
Analyze replicate samples. For up to 50 samples, analyze 10 percent, and for over 50
samples, analyze 5 percent.
Use three quality control spikes and three analyst spikes to check the instruments
calibration prior to testing.
Adjust analyzer settings according to manufacturer’s recommendations.
Double check calculations while determining EC/OC concentrations.

Refer to NIOSH Method 5040 and the RTI SOP for more detailed requirements for the EC/OC
quality control measures.
Laboratory quality control for metals analyses includes the following:
•
•
•
•
•
•
•
•
•

Use at least two calibration standards, and one calibration blank while performing initial
calibration.
While performing calibration verification checks, use calibration standards from a
different vendor.
Analyze a calibration blank before each run.
Run interference check standards though the analyzer.
Use continuing calibration standards to check the response of the instrument, as required,
depending on the number of filters in a batch.
A reagent blank should be tested.
Laboratory control spikes should be used after each batch of samples.
Analyze a matrix spike during each run.
Test a duplicate or spike duplicate after testing a group of samples.

Refer to EPA Method IO-3.4 for more detailed requirements for a metals laboratory’s quality
control program.
Laboratory quality control for gravimetric mass analyses includes the following:
•
•
•
•

Use media that meet the requirements for sampling presented in IO Method IO-3.1
Section 4.
Equilibrate media under the temperature and humidity control requirements of the
Method before weighing.
Use the same microbalance for pre- and post-sampling weighing events.
Calibrate the microbalance using Class S standard weights.
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•
•

After every tenth weighing, re-zero the balance and perform a standard weight check.
Reweigh 10% of the samples using a different analyst.

Refer to EPA Method IO-3.1 for more detailed requirements for a mass laboratory’s quality
control program.
URS will be using the following method to create unique sample identification (ID)
designations for each field sample collected during this study. Samples will be identified using
the following format:
XX-DDMMYY-ZV
Where:
XX is the collection location; NT for North Terminal and ST for South Terminal (both
are northeast site)
DDMMYY is the sample day, month, and year
Z is the sample type; C for EC/OC and M for metals and mass samples
V is the type of sample; R indicates a routine sample and B indicates a field blank
For example, NT-021914-CB represents a field blank for carbon species collected on February
19, 2014 at the North Terminal northeast site.
B4.3 Equipment Testing, Inspection, and Maintenance
Specific tasks for periodic testing, inspection, and maintenance are required for the air
sampling and monitoring equipment to provide sufficient quality control to remain within the
manufacturer’s operating specifications and ensure that the project quality goals are met. Initial
testing of each piece of equipment is conducted in the URS air quality instrumentation lab for
operation within the manufacturer’s specifications, then some operational checks are repeated
during installation, before initial calibration and use for field measurements. These operational
checks are described in Section B4.1. The maintenance tasks are summarized for each type of
equipment below.
•

Continuous Monitor Maintenance – Each monitor has manufacturer-recommended
maintenance schedules that are found in the operating manuals provided at the
station. These must be followed at a minimum, or in response to an identified
decrease in analyzer performance. For the PM10 monitor, the filter tape should be
inspected weekly (usual life time is 2 months before replacement). The sample inlet
hardware for PM monitors should be disassembled and cleaned monthly, including
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the PM10 nozzle assembly, and the sample pump and tubing should be inspected.
Section 7 of the BAM manual provides details.
•

Manual Sampler Maintenance – Maintenance of the PartisolPlus 2025i samplers will
be performed according to the procedures presented in the manual (Section 10). A
large part of preventative maintenance of the PartisolPlus samplers is keeping the
PM10 head inlet system and filter cassette O-rings and seals clean from dirt. The
PM10 head and inlet parts should be cleaned a minimum of once a month, or more
frequently, if required. Rain hoods and air screens are scheduled to be cleaned every
six months. However, experience has shown that insects find these areas a good
place to build a nest, requiring more frequent cleaning. O-rings and seals should be
inspected monthly and kept pliable with an application of silicone grease. A sharp
rise in internal and external leak check results is likely an indication of a potential
future leak.

•

Meteorological System Maintenance – The field technician must perform an
inspection of the tower and equipment and perform maintenance activities with each
visit. The inspection should include verifying that the wind vane and anemometer
cups/propellers are intact and operable and verifying that the temperature/pressure
aspirator fin set is free from debris. An inspection of the signal cables and fastening
hardware should be conducted at three-month intervals, during either a system
calibration or audit.

These activities must be documented in the site visit logbook. The field operations task
leader should provide a schedule for all activities and checklists to the field technician. A
limited number of common consumable parts are maintained in the field technician’s possession.
Additional parts may be obtained from the operations task leader. URS maintains an equipment
cost center in Austin, Texas that serves approximately 50 air quality monitoring sites. The
equipment used for this project is commonly in stock in the cost center, and spare parts are
readily available to deliver to the field via overnight air express, if needed.
B4.4 Acceptance Requirements for Supplies and Consumables
Field equipment supplies and consumables are obtained either directly from the original
equipment vendor, or from a scientific equipment/ materials vendor whose products are proven
to be equivalent in quality, or are commonly available (silicone grease is an example). The
equipment manager for the Austin cost center should be consulted if any question arises
regarding suitability for intended use. Such supplies and consumables include but are not limited
to: vacuum pump rebuild kits, silicone grease, filter tape, wind sensor bearing assemblies, and
BAM nozzle cleaning supplies.
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B5

Instrument Calibration and Frequency
This section describes the calibration protocols for each type of measurement conducted
in the KCBX network and the prescribed frequency.
B5.1 Calibration Procedures for BAM-1020
Each BAM-1020 unit deployed to the field must undergo a zero background test before
taking data. This test is performed using a zero calibration filter kit supplied by MetOne and is
placed in place of the sample inlet head. The unit is then operated for a minimum of 72 hours to
determine the true zero background of the unit at the given location conditions. The unit’s
background constant value is then updated in the operating software before sampling can
commence. This check will be repeated as needed, usually at six month intervals or after major
maintenance or repair.
Calibration of the PM10 monitor consists of two levels of activity. First is a semi-annual
calibration as described in Section 5 of the BAM manual. This calibration involves testing the
flow controller at three flow rates, then setting the operating flow rate at 16.7 liters per minute
(LPM). A leak check is performed, and then a flow meter traceable to a NIST primary standard
(BGI DeltaCal or equivalent) is installed in place of the sample inlet head to independently
measure the flow rate. The temperature and pressure transducers are tested and adjusted, and
this is also accomplished using a traceable standard. The results are documented in a spreadsheet.
Second, a biweekly verification check is conducted. This check tests the ability of the
sampler mass flow controller to operate at ±4% measurement accuracy, and maintain the design
flow rate of 16.7 LPM within ±5%. This procedure is similar to the semi-annual calibration, and
a spreadsheet is also used to document the results. A leak check is performed and the flow rate
reading should drop to below 0.5 LPM; if this cannot be met, the nozzle should be cleaned and
the check repeated. The ambient temperature and pressure transducers are also checked. The
acceptance criteria for these calibration checks are ±2.0 °C and ±10 mmHg; if these levels are
not met maintenance and adjustment is required. An example of the spreadsheets used for PM10
semi-annual calibration and biweekly calibration check activities are included in Appendix A.
B5.2 Calibration Procedures for PartisolPlus 2025i
Calibration of the PartisolPlus 2025i samplers should be performed at least quarterly, or
after any maintenance activity that has the potential to alter the response of the instrument.
Similar to the BAM-1020 calibration procedures, the PM10 sampling head is removed, and the
mass flow controller tested over three points against an NIST primary standard (BGI DeltaCal or
equivalent). Acceptable results should be ±4% of the flow reading of the primary standard for
each point. During calibration, ambient temperature, compartment temperature, filter
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temperature, and barometric pressure are checked against a certified transfer standard.
Allowable ranges for these calibration checks are ±2.0 °C for temperature measurements and ±10
mmHg for pressure readings. Both internal and external leak checks are performed as part of the
calibration. Leak check results reported by the instrument should be ±25 mmHg. Readings
above that level will require inspecting the O-rings and seals for cracks or other leaks within the
flow system. Finally, the internal clock is compared to the time displayed by a cell phone, or
other device of known accuracy. The internal clock should be ±60 seconds of the known time
(always Central Standard Time). Any results not meeting the acceptance criteria above will
require immediate adjustment or corrective action until those criteria are met.
In addition to quarterly flow rate calibrations, monthly flow checks will be performed.
These checks are similar to calibrations, but verify only one flow point, instead of three. During
each check sampler temperatures, barometric pressure, and the internal clock will be compared
to certified transfer standards. Internal and external leak checks will be conducted. As with
calibrations, any parameters found to be outside allowable limits will be adjusted or corrected
before sampling resumes. Refer to Appendix A for examples of calibration check forms.
B5.3 Calibration Procedures for Meteorological Monitors
Meteorological sensors will be calibrated at program startup and on a scheduled semiannual basis thereafter. Unscheduled calibrations will be performed following any sensor repair
or replacement. The calibrations will occur in monitoring quarters where meteorological sensor
audits are not scheduled so that an assessment is performed each quarter, whether a QC check or
an audit. Monthly checks of the ambient temperature and barometric pressure sensors onboard
the BAM and PartisolPlus units are also conducted as part of the monthly QC procedures for
those items.
All calibration methods used will conform to EPA guidelines for calibration of
meteorological systems. The specific procedures to be used for the wind instruments are
described in Tables B-5 and B-6 and the procedure for temperature is described in Table B-7.
Table B-8 describes the barometric pressure sensor calibration check. Meteorological
calibrations will be performed twice a year or more frequently if major maintenance or repair is
required on any sensor.
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Table B-5. Calibration Procedure for Wind Direction Sensors
Required Equipment: Surveyor's Transit, Tripod, Small Hose Clamp, Linearity Device, Screwdriver
1.

Begin by making a note in the station logbook of the time/date of the calibration. Lower the meteorological
tower so that the wind direction sensor is accessible, noting the start time at the top of the audit form.
Examine the sensor for damage or loose parts. Install the small hose clamp over the shaft and the vane
collar, align the sensor benchmarks, and tighten the clamp, making sure that the benchmarks remain aligned.

2.

Check the station data system's instantaneous wind direction readout. A reading of 180º should be indicated.
If the reading is not quite 180º, adjust the vane and retighten the clamp until 180º is indicated. Enter this
value under "Test Angle" on the bottom of the calibration form. Raise the tower.

3.

Set up the surveyor's transit and tripod at a point along the imaginary axis created by the vane at a distance of
approximately 35 yards, either to the north or south of the sensor. Level the transit and set the outer vernier
to 0º. Align the compass needle to 0º, then lock the lower stage and unlock the upper stage (vernier).

4.

Sight the vane with the telescope, making sure that the axis of the vane is square in the cross-hairs. Read the
degree value from the vernier to the nearest tenth, e.g., 6.3º East. Compare the value obtained to the known
magnetic declination value for the area; the values should agree within ±2º. Note the value observed in the
station logbook and on the calibration form. If the vane alignment is out of tolerance, see that corrective
action is initiated. Upon completion of the alignment check, lower the tower, remove the clamp, install the
linearity device, and set at 180º. Proceed to rotate the vane in 30º increments clockwise and record the sensor
output for a full rotation. Once back at 180º rotate counterclockwise down to 0º and record each output.

5.

When calibration activities are complete, raise the tower and note the time on the calibration form and in the
station logbook.

Table B-6. Calibration Procedure for Wind Speed Sensors
Required Equipment: Allen Key Set, Tygon or Rubber Tubing, Tie-Wraps, Selectable Speed Synchronous
Motor Drive, Motor Drive Mounting Arm, Torque Measurement Device
1. Begin by making a note in the station logbook of the time/date of the calibration. Lower the tower so that the
sensor is accessible and record the start time in the station notebook. Remove the sensor from its mount and
examine the anemometer cups for damage or loose parts. Remove the anemometer cups from the sensor shaft.
2. Connect the shaft of the sensor to the shaft of the motor using Tygon or similar tubing, making sure that no
slippage of the tubing is possible around either shaft. A custom mounting arm is provided for this step.
3. Check the station data system instantaneous readout for wind speed. A reading of 0.0 m/s should be indicated as
the zero value. Record this value on the calibration form. Set the motor to 60-rpm, selecting clockwise rotation,
and record the stable instantaneous output value from the data system. The value should be within 0.2 m/s of 1.9
m/s. Switch the motor to counter-clockwise rotation and verify that the value obtained is the same as in the
clockwise rotation position.
4. Set the motor output to 160, 300 and 600-rpm and repeat the above procedure. The value obtained should be
within 0.2 m/s of each expected output shown on the spreadsheet.
5. Remove the tubing from the sensor shaft and detach the mounting arm. Attach the torque measurement device
and balance the device with the sensor in a horizontal position (all holes in the torque measurement disk should
be horizontal). Place a 0.1-gram screw in the hole at a 3-cm radius horizontal from the center. Observe the disk
for rotational movement away from horizontal, indicating acceptable bearing condition.
6. Replace the anemometer cups and remount the sensor. Raise the tower and note the time on the audit form.
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Table B-7. Calibration Procedure for Temperature Sensors
Required Equipment: National Institute of Standards and
Testing (NIST) Traceable Temperature Device
1. Remove the 2 meter sensor from the aspirator housing and place in a water bath at 0⁰ C with a NIST traceable
temperature device in close proximity, out of direct sunlight. Allow a minimum of 15 minutes equilibration.
2. Record the temperature from the NIST traceable device(s) and the corresponding readings of the station
temperature from the data logger.
3. Repeat the reading three times at intervals of at least three minutes each to verify stabilized results. Verify that
the temperature is within 1.0 degrees C. Repeat the process using water baths at ambient conditions and at least
15⁰ above ambient temperature. Replace the sensor if outside specification at any temperature level.
4. Record the results on the calibration form and in the station logbook and return to normal sampling operations.

Table B-8. Calibration Procedure for Barometric Pressure Sensors
Required Equipment:
Traceable Calibration Standard Barometer
1. Place the site sensor and traceable calibration sensor in close proximity.
2. Record the readings of the two sensors as five minute averages for at least three different iterations.
3. Verify that the sensors agree within ±2.3 mmHg. Replace the sensor if outside specification.
4. Record the results on the calibration form and in the station logbook and return to normal sampling operations.

B6

Data Acquisition Requirements
All data acquisition will employ the onboard data logging capability of the BAM-1020
monitor and PartisolPlus samplers for PM10 and a Campbell Scientific CR-10X data logger for
meteorology. The PM10 measurement cycle is one hour for the BAM-1020, and the PartisolPlus
stores sampler operating conditions at 5 minute intervals. The Campbell logger will sample each
sensor input once per second and average the inputs to 5-minute data intervals. From these 5minute intervals hourly averages may be calculated.
B7

Data Management
Figure B-5 presents the data flow path for collecting, storing, and managing all data
generated in the network. The data logging units on the BAM-1020, PartisolPlus, and the
Campbell units store averages as ASCII format data. An automated daily polling routine is
initiated from the URS air monitoring data processing center to collect continuous PM10 data,
manual sample PM10 operating data, and meteorological data. Data are transmitted from the
sites via cellular wireless networks for Internet access. Each of these data sets is transferred to
the Radian Air Quality Information System (RAQIS) database using a custom data file loader
program. All raw continuous and manual sampler data from the field are retained in the
database. The data management task leader and other team members with authorization to
.
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Figure B-5. Data Management Tasks for KCBX Network

Field/Lab

URS

Client

• Continuous PM10 Data, Manual Sampler Operating Data
• Meteorological Data
• Mass, Metals, and EC/OC Data from Manual Sample Analyses

• FTP from field/lab data sources and routine download polling from field via
cellular modem to URS network server for unvalidated data (nightly
incremental and weekly full backup)
• Database storage through ORACLE database server for validated data
(weekly full backup)
• RAQIS interface to local data management reporting tools and optional
externally accessed client or public websites
• Local project files with field documentation, data validation information on
URS network server (nightly incremental and weekly full backup)

• Report and data transfer via FTP, email, solid state memory device, or
hardcopy
• Optional Client password protected web site for data access
• Optional public access website

access RAQIS then may obtain data for preliminary review and validation. The operations task
leader and network field technician also periodically connect to the monitoring sites using
remote PCs to review the operating status of the equipment. Monitor calibration data are
transferred in Excel spreadsheets to the data management task leader, who then loads all of the
file information to the KCBX network site on the server. URS network servers have an
incremental backup performed nightly, and once a week a full backup is performed. All data are
still in an unedited, non-validated form at this point and have received a screening for gross
errors or anomalies only.
When a month of data is complete and present on the server, the hourly data are imported
into an Oracle database for reporting and validation tasks; this database is fully backed up
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weekly. An air quality scientist reviews the data, calibration files, and logbooks and creates a set
of edit instructions for the data. Any edit instructions that are required for the continuous
pollutant or meteorological data are sent to the project data management task leader for
application.
Once the edits have been completed the task leader saves an “edited” version of the
data, and then notifies the project manager that the data are ready for final approval. The edited
version of the data is then reviewed and approved. The project manager (or designee) then either
approves the edits or requests further action. When the final edits are complete and the monthly
data are considered validated, the database is updated to contain the edited version only
(unedited data are recoverable from the server). The record of edit instructions is stored in the
project files as hardcopy and is available for further review if necessary. All documentation is
retained for a minimum of five years.
Client reports may be accomplished through several means: an electronic file transfer of
data may be obtained (via FTP or e-mail), data may be copied onto a CD-ROM, or a hardcopy
report script can be used to generate reports. Additionally, reports of averages, trends, individual
sample results, and wind rose distribution plots can be generated from the intranet site that
allows URS project team members access to the database as a Windows-based application.
Monthly status reports will be forwarded to KCBX within 14 days of the end of each
month via email. These reports will briefly describe the progress of the monitoring efforts;
discuss any issues of significance to data collection including extended downtime, present a
summary table of the five highest hourly average PM10 concentrations for the month at each
terminal, and present a summary table of 24-hour average PM10 data from each site. URS will
also provide KCBX with copies of site visit and maintenance logbooks, operations checklists,
and calibration forms generated each month.
A project data summary is required to be submitted to EPA on a monthly basis. The
continuous monitor, filter sample speciation, and meteorological data set will be submitted as an
Excel spreadsheet file as ASCII comma delimited hourly average values, with single header rows
by variable. Copies of QC checks and QA audits conducted during the month will also be
provided. This summary is required to be submitted via email attachment and is due 20 business
days after the conclusion of each month of monitoring.
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C.

ASSESSMENT AND OVERSIGHT

C1

Assessment and Response Actions
The URS project team includes a quality assurance specialist whose duties are solely in
the area of independent assessment of the measurement effort. This individual is part of the
same corporate organization as the project team, but holds no duties or interests in the operation
of any of the monitoring sites and networks that he audits. To promote objectivity and
independence, the specialist maintains designated audit equipment in a separate location from the
operations center, and has access to the Austin General Engineering Department QA Officer for
assistance in promoting the quality objectives of the company. The QA Officer is also available
to assist in resolution of project issues related to quality. Assessments conducted for this project
fall into two categories: Technical Systems Audits and Performance Evaluation Audits. Both
provide vital information regarding the status of the project team operation and how well the
measurement data adhere to the quality specifications of the QAPP. All performance and
technical systems audits are conducted following the guidance documents in the “EPA Quality
Assurance Handbook” series, Volumes I, II, and IV. Additional method-specific quality
guidance is provided by the applicable sections of the manufacturer operating manuals, in the
absence of an EPA guidance document specific to the application of an equipment-specific
measurement.
C1.1 Technical Systems Audits
Technical systems audits for the field operation have several areas of focus. The audit is
conducted employing a checklist as a guide to the major topics to be assessed, and the auditor is
free to allot greater amounts of time to any particular area as needed. A checklist is prepared in
advance of the audit and is based on information presented in the QAPP and in general, the
guidance of the EPA QA Handbook series.
The field technical systems audit includes a review of overall equipment siting and
exposure, site visit logs, continuous analyzer and meteorological operating procedures and
documentation, and any site maintenance activities. From this assessment the auditor is able to
determine the quality requirements for the monitoring effort from the QAPP, and then report on
the level of adherence to the specifications. This review includes traceability documentation for
standards and test equipment used to conduct quality control checks on pollutant and
meteorological monitors. Where the specification appears incomplete or inadequate, the auditor
should be able to apply EPA guidance document information and personal experience in
assessing whether the quality of the monitoring activity will produce defensible data. Technical
Systems Audits are conducted quarterly for the network field operation. Some example TSA
field checklists are presented in Figure C-1.
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Figure C-1. Example TSA Field Checklist

KCBX
Section: C
Revision: 0
Date: February 3, 2014
Page 3 of 6
Figure C-1. (continued)
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C1.2 Performance Evaluation Audits
Continuous PM10 monitor and sampler performance is audited quarterly, and consists of a
leak check, a flow rate measurement accuracy check, and verification of the temperature and
pressure transducer measurement accuracy. The leak check must demonstrate a flow rate less
than 1 LPM, the flow rate accuracy check must be within ±4%, the temperature measurement
accuracy must be within ±2.0° C, and the pressure measurement accuracy must be within ±10
mmHg.
Performance audits for meteorological sensors are conducted semi-annually, in
coordination with the meteorological calibration events (either a calibration or an audit is
conducted every three months). The performance audits are accomplished by either direct
comparison with an audit standard of known quality, or an artificial field test in which the
instrument response is predicted. For the wind direction sensor, the output of the sensor with the
vane turned to a series of known directions is assessed, as is the orientation of the vane with
respect to true north. The wind speed sensor is tested using a traceable certified motor drive unit
for which the rotational speed inputs have a predicted result. The condition of the wind
instrument bearings is also checked to ensure that the starting threshold is within specification.
The ambient temperature and barometric pressure audits are conducted using collocated audit
standards. A digital thermistor unit with certified traceability is used for temperature and a
traceable barometer is used to test the site pressure transducer. Table C-1 presents the audit
objectives for the meteorological measurements.
Table C-1. Performance Audit Specifications for Meteorological Measurements
Measurement

Audit Activity

Specification

True North Alignment

± 2°

Sensor Linearity

± 3°

Starting Threshold

≤ 0.3 gm-cm

Artificial Field Input

± 0.22 m/s

Temperature

Collocated Transfer Standard

± 1.0° Celsius

Barometric Pressure

Collocated Transfer Standard

± 2.3 mm Hg

Wind Direction

Wind Speed
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C2

Reports to Management
Reports for field performance and technical systems audits conducted by URS include a
statement of the scope of the audit, summary presentation of results, and a listing of specific
observations or findings related to the specifications under review. Also, the field data and
traceability documents for each audit standard employed are included. The auditor should
always provide the field technician and/or the operations task leader a list of preliminary findings
and recommendations during a debriefing meeting held at the conclusion of the audits. If
significant deficiencies are determined that impact the ability of the system to properly function,
the URS Project Manager will be notified immediately. He in turn will notify the KCBX Project
Manager of the situation and advise them of the response actions being undertaken to restore the
systems to full operational status. A formal report should be provided to the project team within
two weeks of completion of the audits. If there are no corrective action items, the auditor may
close the audit. If further action is required, the audit will be classified as open pending
verification that the corrective action was completed and the audit specification is being met.
This information will be supplied to EPA as part of the monthly reporting effort.
Responsibility for follow-up on audit recommendations belongs to everyone on the
project team, but usually one person is designated after each audit to provide a written response
to the findings and communicate the outcome of the corrective action effort. This is typically the
operations task leader for the field network or the subcontract laboratory manager. If the auditor
does not receive a response or the response is inadequate, he must communicate the situation to
the project manager, who has the ultimate responsibility for the technical execution of the
project. The URS Austin General Engineering QA Officer is also available to assist in obtaining
a resolution to problems related to corrective action.
A formal Corrective Action Report (CAR) system is available to document audit findings
and track corrective actions undertaken by the project team, if warranted. The CAR system is a
database-driven program that contains formal documentation that outlines the nature of an
identified deficiency, system or systems that are affected by the deficiency, proposed corrective
action, actions taken by the responsible party, and the follow-up verification of the resolution of
the deficiency. The URS Austin ambient air monitoring QA group administers the CAR system,
and most action items are resolved at the project team level.
Accuracy, precision, and completeness statistics are also computed on a quarterly and
annual basis for each measurement as applicable. A quarterly review of laboratory detection
limits will be conducted to ensure that the reported limits meet the nominal values stated in this
QAPP. The computations for flow rate measurement accuracy are as described in Volume II and
the computations for meteorological measurement accuracy are as described in Volume IV of the
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EPA QA Handbook. Precision of PM10 measurements is assessed by quarterly least squares
regression comparison of FEM and FRM PM10 data at each NE site where those measurements
are collocated. Laboratory analysis precision is compared to the method requirements for
analytical duplicate analyses. Completeness is calculated as the ratio of valid samples or hours
of data compared to the total planned number of samples or operational hours of data attempted
to be collected, expressed as a percentage.
Accuracy data are generated each quarter by the audit staff, as the spreadsheet results
from measurement audits. Precision data are generated by the data management staff, in the
form of statistics created from precision check data, or QC data from the subcontract laboratory
as required by the analytical method. Completeness data are also generated by the data
management staff, using an automated reporting script integrated into the RAQIS database.

KCBX
Section: D
Revision: 0
Date: February 3, 2014
Page 1 of 4

D.

DATA VALIDATION AND USABILITY

D1

Data Review, Validation, and Verification Requirements
Data review, validation, and verification procedures are presented in this section. Three
types of data are collected for this project: continuous hourly data from PM10 monitors,
speciation data from manual samplers, and continuous 5-minute data from meteorological
sensors. The five-minute data are averaged into hourly values, which is the format for final
reporting. Daily data review is the responsibility of the data management task leader for the
project, in parallel with operations staff. The task leader also performs the routine monthly
review and validation functions or delegates and supervises them.
In the event that the daily data review indicates a potential unusual or elevated result the
reviewer (this can be the site operator, operations supervisor, or data analysis specialist, as all
perform routine data review tasks) notifies the project manager and data management task leader.
The data editor gathers all pertinent QC data for the date and time of the result of interest and
reports to the project manager regarding the validity of the measured values. This typically
occurs within 24 hours of first discovery of the situation. If the measurements are valid, the
project manager immediately notifies the client and provides associated meteorological data so
that the client may investigate any potential events or sources that could have contributed to the
result of interest.
The meteorological data are also retrieved via cellular aircard and router, and subjected to
manual data review by an experienced air quality scientist every business day throughout each
month. Screening tests, such as those recommended by EPA in the “On-Site Meteorological
Program Guidance for Regulatory Modeling Applications” are performed using an automated
script to aid in identifying data that require further investigation.
Analytical laboratory reports for speciation of manual samples will be forwarded in
electronic format and loaded into the database using a custom loading script. The data
management task leader is responsible for ensuring that the data are properly loaded and the
supporting documentation is in the central project file.
Data will be declared invalid whenever documented evidence exists demonstrating that a
continuous monitor or meteorological sensor was not collecting data under representative
conditions or was malfunctioning. In rare cases where a consistent offset in continuous
measurements can be verified, a factor may be applied to the averages in a data set with clear
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identification of the affected data. The project data documentation files will contain the
supporting documentation of the use of and justification for the factor.
Data validation will be performed or supervised for each monthly data set by the data
management task leader, with internal peer review per URS project management policy. The
data management task leader will verify that the continuous monitor data and the meteorology
measurement data are complete for the month, and then initiate the validation process. The task
leader will inform the project manager when the complete data set is ready for peer review.
The activities involved in validation of the data in general include the following:
•

Reviewing all site visit logs, calibration data, audit data, and project memoranda for
indications of malfunctioning equipment or instrument maintenance events;

•

Reviewing each laboratory report for speciation;

•

Reviewing all available BAM-1020 and PartisolPlus performance data from on-board
diagnostic data files; and

•

Examining the hourly continuous PM10 and 5-minute meteorological data for spikes
in the data, unusual persistence, unusually high rates of change, or measurement
values that seem incongruous with normal measurement ranges and/or diurnal
variations.

All continuous air quality analyzer data files are obtained via modem during the daily
automated network call up routine. These data are validated using the universal calibration
method, as described in EPA's "Quality Assurance Handbook for Air Pollution Measurement
Systems", Volume II, Section 12.8. With this method of data reduction, the on-site data system
records data in conventional engineering units based on the raw instrument signal voltages,
converted to full scale instrument ranges. No further calibration curve is accounted for in
reporting the data since the output is sufficiently linear to meet project measurement
performance goals (the zero offset is measured and coded into the BAM-1020 software at the
completion of the 72-hr zero background test). Each monthly data set is manually reviewed and
edited.

Data are never declared invalid solely because they are unlikely to occur in nature, but
may be flagged as suspect and be subjected to further review until the cause for the apparent
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anomaly is determined. The results from all quality control and quality assurance checks are
evaluated to determine if the data quality objectives for each measurement are being met.
Evidence of overwhelming measurement bias, external influences on the representativeness of
the data, or lack of reproducibility of the measurement data may be cause for the data to be
judged invalid.
After the edit and validation review is complete, the editor returns a set of instructions to
the data manager for application to the data set. The final edited version of the data is then
produced and peer reviewed to ensure that the edits were properly applied and that the validation
process was consistent with project requirements and URS standard procedures. A record of the
edit instructions is retained in the project files, as is the final data product. Once the project
manager has reviewed and approved the edited data set, it is released and reported to the client.
D2

Reconciliation with Data Quality Objectives
Periodically throughout the data collection effort, it is the project QA officer and project
manager’s responsibility to evaluate the project’s progress in meeting the client’s goals for the
measurement data. This evaluation will occur at a minimum on an annual basis. Two areas will
be reviewed: the performance of the project in respect to the quality goals specified in the QAPP
and the limitations (if any) on the measurement data for their intended use. The results of this
evaluation will be reported to KCBX.
D2.1 Assessment of Measurement Performance
As part of the annual review the performance of the monitoring network will be assessed
to determine to what extent the measurement data meet the requirements of the data user (client
and/or regulatory agency). In the data quality objectives section a discussion of the key
indicators was presented in relation to precision, accuracy, completeness, representativeness, and
comparability goals for the monitoring effort. Specific quantitative measures of precision,
accuracy, and completeness were defined for use in estimating the quality of the data set. These
measures will be calculated and compared to the goals for the project.
D2.2 Data Quality Assessment
If any of the data quality measures indicate performance outside the desired objective
(e.g., an audit result outside the project specification or a monthly completeness average less
than the project goal) the data associated with that result are not considered useless. The burden
is on the project team to determine the extent to which a quality issue affects the related data, and
ultimately how the issue impacts the fitness for use of the data.
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Most often a single isolated incident in which the performance objective is not met does
not automatically render the data useless, but rather slightly reduces the confidence that the
measurement is reliable, and indicates that increased quality control measures are needed. Any
such data for which there is a question of confidence will be appropriately flagged in the data
base. The data quality objectives are assessed periodically throughout the monitoring effort. A
month in which the completeness statistic for a given site is below the objective is cause for
concern and corrective action, but if the other months are within the objective the confidence in
the complete data set should remain high.
Any potential limitations of the validated data set will be identified and communicated.
The project team will present all known or potential limitations on the data with each data
submittal, and will clearly flag any such data so that users may determine if the data should be
used for a particular conclusion or decision.
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BAM-1020 PARTICULATE MATTER (PM) MONITOR
Calibration Data
SITE NAME:
AQS Site Code:
DATE:
TIME:

KCBX NT-NE
N/A
13-Feb-14
16:00

CLIENT: Koch
SAMPLER ID: BAM-1020
Model Number: 1020
Serial Number: P21274

FLOW RATE AND LEAK CHECK Calibration Data
1

Leak Check :

0.3

LPM

Flow Rate Calibration Device: BGI

1. Acceptance Criteria: < 0.5 LPM
Clock/Timer Verification2:
BAM-1020 :
Reference Time:

Model Number: deltaCal
Serial Number: 1377
Certification Expiration: 01/21/15

not recorded
not recorded

2. Acceptance Criteria: within 60 sec. of Reference Time

Percent Difference

3

Sampler Indicated
Flow Rate (LPM)

Calibration
Flow Rate (Qstd) (LPM)

(Sampler vs. Calibration)

16.70

16.60

0.6%

Percent Difference 4
(Calibration vs. Design)
-0.4%
3. Acceptance Criteria: ± 4.0%
4. Acceptance Criteria: ± 5.0%

TEMPERATURE Calibration Data
Calibration Device: BGI
Model Number: deltaCal

Sampler Sensor
Temperature (T a) (°C)

Calibration Sensor
Temperature (T a) (°C)

Temperature Difference 5
(Sampler - Calibration) (°C)

Serial Number: 1377

-0.9

-1.1

0.2

-0.9

-1.1

0.2

-0.9

-1.1

0.2

Certification Expiration: 01/21/15

5. Acceptance Criteria: ± 2.0 °C

PRESSURE Calibration Data
Calibration Device: BGI
Model Number: deltaCal
Serial Number: 1377
Certification Expiration: 01/21/15

6

Sampler Sensor
Pressure (Pa) (mm Hg)

Calibration Sensor
Pressure (Pa) (mm Hg)

Pressure Difference
(Sampler - Calibration) (mm Hg)

736.0

734.0

2.0

736.0

734.0

2.0

736.0

734.0

2.0
6. Acceptance Criteria: ± 10.0 mm Hg

Calibration Tech: Greg Mazik

Notes: BKGD set to 0.0 from -0.0038, zero filter installed at 17:00
Rev. 2 1/2014

PARTISOL PARTICULATE MATTER (PM) SAMPLER
Calibration Data
SITE NAME:
AQS Site Code:
DATE:
TIME:

KCBX NT-NEQ (EC/OC sampler)
N/A
3-Jun-13
0955-1020

CLIENT:
SAMPLER ID:
Model Number:
Serial Number:

Koch
PartisolPlus
2025i
20704

TEMPERATURE Calibration Data
Calibration Device: BGI
Model Number: deltaCal

Sampler Sensor
Temperature (Ta) (°C)

Serial Number: 579
Certification Expiration: 09/10/13

Calibration Sensor
Temperature (Ta) (°C)

Temperature Difference1
(Sampler - Calibration) (°C)

24.7

24.0

0.7

24.7

23.8

0.9

24.8

24.0

0.8
1. Acceptance Criteria: ± 2.0 °C

PRESSURE Calibration Data
Calibration Device: BGI
Model Number: deltaCal

Sampler Sensor
Pressure (Pa) (mm Hg)

Serial Number: 579
Certification Expiration: 09/10/13

Calibration Sensor
Pressure (Pa) (mm Hg)

Pressure Difference2
(Sampler - Calibration) (mm Hg)

760.0

755.0

5.0

760.0

755.0

5.0

760.0

755.0

5.0
2. Acceptance Criteria: ± 10.0 mm Hg

COMPARTMENT TEMPERATURE Calibration Data
Calibration Device: BGI
Model Number: deltaCal

Sampler Compartment
Temperature (Ta) (°C)

Serial Number: 579
Certification Expiration: 09/10/13

Calibration Sensor
Temperature (Ta) (°C)

Temperature Difference3
(Sampler - Calibration) (°C)

24.7

24.0

0.7

24.7

23.8

0.9

24.8

24.0

0.8
3. Acceptance Criteria: ± 2.0 °C

LEAK CHECK, TIME, AND FLOWRATE Calibration Data
Clock/Timer Verification5:
4

External Leak Check

8.0

mmHg

Partisol :
Reference Time:

4. Acceptance Criteria < 25 mm Hg

9:49:20
9:49:10

5. Acceptance Criteria: within 60 sec. of Reference Time

Calibration Device: BGI
Model Number: deltaCal
Serial Number: 579
Certification Expiration: 09/10/13

Sampler Indicated
Flow Rate (LPM)

Calibration
Flow Rate (Qstd) (LPM)

Percent Difference6
(Sampler vs. Calibration)

Percent Difference7
(Calibration vs. Design)

14.93

14.71

1.5%

-1.9%

16.62
18.32

16.44
18.20

1.1%
0.7%

-1.4%
-1.1%

A three point flow check is required quarterly and a single point operating flow rate check is required monthly

6. Acceptance Criteria: ± 4.0%
7. Acceptance Criteria: ± 5.0%

Calibration Tech: John Smith
Rev. 2 1/2014

WIND SPEED SENSOR
Calibration Data
SITE NAME:
AQS Site Code:
DATE:
TIME:

KCBX NT-SW
N/A
06/03/13
1030-1057

CLIENT:
Sensor ID:
Model Number:
Serial Number:

Koch
MetOne
010C
J1392

WIND SPEED Calibration Data
Zero Check1

Bearing Condition2:

0.0

1. Acceptance Criteria < 0.2 m/s

Calibration Device: RM Young
Model Number: 18810
Serial Number: CA01953
Certification Expiration: 09/10/13

CCW = Counter Clockwise
CW = Clockwise

0.3

2. Acceptance Criteria < 0.4 gm-cm

Input CCW
(RPM)

Calibration Input
(M/S)

Sensor Response
(M/S)

Difference3

60
160
300
600

1.88
4.55
8.25
16.25

1.90
4.60
8.30
16.10

0.02
0.05
0.05
-0.15

Input CW
(RPM)

Calibration Input
(M/S)

Sensor Response
(M/S)

Difference3

60
160
300
600

1.88
4.55
8.25
16.25

1.90
4.60
8.30
16.15

0.02
0.05
0.05
-0.10
3. Acceptance Criteria: ± 0.22 m/s

Calibration Tech: Jason Balsano
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TEMPERATURE SENSOR
Calibration Data
SITE NAME:
AQS Site Code:
DATE:
TIME:

KCBX NT-SW
N/A
06/03/13
1030-1057

CLIENT:
Sensor ID:
Model Number:
Serial Number:

Koch
MetOne
060A-2
F4539

TEMPERATURE Calibration Data
Calibration Device: Vaisala
Model Number: HM-34F

Calibration Sensor
Temperature (ºC)

Temprature Difference1
(Sampler - Calibration) (ºC)

-0.1

0.0

-0.1

22.4
35.5

22.5
35.4

-0.1
0.1

Site Sensor
Temperature (ºC)

Serial Number: G1023
Certification Expiration: 09/10/13

1. Acceptance Criteria: ± 1.0 ºC

degF to degC conversion
Temperature

Units
degF
degC

Input

Output
75.0
23.9

2

Clock/Timer Verification :
Data Logger :
Reference Time:

9:49:20
9:49:10

2. Acceptance Criteria: within 60 sec. of Reference Time

Calibration Tech: John Smith
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BAROMETRIC PRESSURE SENSOR
Calibration Data
SITE NAME:
AQS Site Code:
DATE:
TIME:

KCBX NT-SW
N/A
06/03/13
1030-1057

CLIENT:
Sensor ID:
Model Number:
Serial Number:

Koch
Vaisala
PTB110
2356

PRESSURE Calibration Data
Calibration Device: Vaisala
Model Number: HM-34F

1

Site Sensor
Pressure (Pa) (mm Hg)

Calibration Sensor
Pressure (Pa) (mm Hg)

Pressure Difference
(Sampler - Calibration) (mm Hg)

760.0
760.0
760.0

761.0
761.5
761.0

-1.0
-1.5
-1.0

Serial Number: G1023
Certification Expiration: 09/10/13

1. Acceptance Criteria: ± 2.3 mm Hg

inHg to mmHg conversion
Pressure
Units
inHg
mmHg
hPa to mmHg conversion
Pressure
Units
hPa
mmHg

Input

Output
29.92
759.97

Input

Output
1005
755.64

Calibration Tech: John Smith
Rev. 2 1/2014

SITE VISIT DATE
KCBX TERMINALS CO NORTH

8/12/2013

8/19/2013

8/25/2013

9:15 AM

Meteorological Station
10:05 AM

9:35 AM

Is the temperature aspirator fan running?

Arrival time:

Y

N

Y

Are all signal cables secured and intact?

Y

Y

Y

Are wind vane/ anemometer cups intact and operational?

Y

Y

Y

Is datalogger date/time correct within 60 sec?

N

Y

Y

Are conditions shown on logger consistent with ambient observations?

Y

Y

Y

BAM-1020 PM10 Monitors
10:20 AM

9:50 AM

9:25 AM

Any status error flags showing?

Arrival time:

N

N

N

Are all monitor dates/times correct within 60 sec?

Y

Y

Y

Are all filter transport systems operational?

Y

Y

Y

Are hourly data being collected?

Y

Y

Y

Is sampler inlet and downtube clean?

Y

N

Y

Is water collection bottle clean?

Y

N

Y

Are O-rings in good condition?

Y

N

Y

Comments section
On 8/12, reset met station time (63 seconds fast).
On 8/19 found aspirator fan not running; replaced.
On 8/19, NT-SE site inlet removed and cleaned, o rings lubricated.

Site ID List:
NT-NW = Northwest BAM site (Meteorological monitors)
NT-NE = Northeast BAM site (Partisol samplers)
NT-SE = Southeast BAM site
NT-SW = Southwest BAM site

MAINTENANCE LIST FOR METEOROLOGICAL STATION
Each Visit:
Monthly:
Biannually:
Annually:

Inspect sensors and cables for signs of deterioration or damage and replace as needed
Inspect temperature aspirator and remove dust accumulation
Inspect tower for plumb, and verify that all fasteners are intact and tight
Perform calibration check on sensors
Check wind sensor bearings
Replace wind sensor bearings

MAINTENANCE LIST FOR BAM-1020
Each Visit:
Monthly:

Quarterly:

Biannually:

Annually:

Inspect filter tape and replace when needed (~2 months/roll; run SELF-TEST function in the TAPE menu).
Inspect filter tape for pinholes and irregular PM deposits
Perform flow rate and leak check
Clean BAM nozzle and vane
Clean inlet hardware, capstan shaft and pinch roller
Verify BAM settings file
Flow system Calibration
Disassemble and clean inlet
Check pump muffler and tubing and replace as needed
Test filter RH and Temperature sensors
Test smart heater function
Perform zero background test
Clean internal debris filter
Remove and check membrane span foil
Beta detector count rate and dark count test
Rebuild vacuum pump
Replace nozzle o-ring

Rev 1 (1/2014)

APPENDIX D

KCBX
Fugitive Dust Plan

KCBX Facility Fact Sheet
Description of Operation
KCBX Terminals Company (“KCBX”) handles bulk solid materials, currently coal and petroleum coke,
(“Product”) which are transported via truck, train, barge, and vessel. KCBX can transfer Product either
directly from one transportation mode to another or indirectly using intermediate stockpiling. Following
is a description of the various modes of operation along with dust control measures.

Dust Control Equipment
Control equipment is used to address potential dust emissions. The equipment includes:







Permanent, pole mounted water cannons
Water trucks
Street Sweeper
Dust suppression chemical stabilizer
Water spray bars located at transfer locations
Dust collection baghouse

Fugitive Dust Measurement
In accordance with various regulatory requirements, various fugitive dust measurement actions are
used.
 Continuous particulate matter (PM10) source monitors placed within the fence line at the
Facility.
 Weather monitor to monitor and log wind speed and wind direction.
 Visual fugitive dust and opacity testing in accordance with regulatory requirements.
Contingency Plans
KCBX has developed contingency plans to respond to various potential fugitive dust conditions.
 Respond to elevated PM10 readings
o Automated alert system to notify personnel of alert conditions
o Investigate to determine suspected source(s)
o Mitigation efforts
o Suspension of suspected source activity
 Deploy alternatives for monitor malfunctions
o Wind monitor malfunction: use web-based weather information
o PM10 source monitor malfunction: substitute opacity readings until monitor returns to
service
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