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EXECUTIVE SUMMARY

From July through December 2002, an engineering control evaluahon was conducted to assess
the cffectivencss of a redesigned external air supply nstalled m two lanes at the Calexico West
Port of Enlry  Arr daffusers, known as air showers, delivered toof top awr to primary inspection
lanes 5 and 7 at a height of 10 feet above ground Thus improved delivery system was expected
to provide cleaner, roof top air closer 1o the inspectors breathing zone resulting i reduced
exposure to carbon monoxide In the initial in-depth survey, carhon monoxide (CQO})
concentrations measured on the inspectors and 1n the lane area for those lanes outhited wath the
air shower (primary lanes 5 and 7) were compared Lo those with existing venlilatien (primary
lanes 4, 6, and 8) Following the imtial survey, fixed area CO monitors were mnstalled in pnmary
imspection lanes 4 through 8 (0 provide long term measurement of area CO concentrafions The
long term data was collected over several months fo assess seasonal envirenmental vanations and
the effect of vanahle traffic flow among the prunary mspection lanes  The results of the m-depth
and Jong term surveys showed that the air showers, as installed, did not result in lower personal
or arca CO concentrations

Duning the n-depth survey, shift average area CQ concentrations, in the lanes with the air shower
installed, ranged from § 4 ppm-17 3 ppm (Lane 5) and from 5 8 -3 6 ppm (Lane 7} In the lanes
without the air shower, shift average CO concentrations ranged from 6 1-10 9 ppm (Lane 4}, 5 6-
10 8 ppm (Lane 6) and 4 8-9 0 ppm {Lanc &) Thc shift average CO concentrations measured on
the 1nspectors dunng the m-depth survey, in the lanes with the air shower installed, ranged from
6 2 ppm-13 9 ppm (Lane 5) and from 59 -11 3 ppm {Lanc 7) In the lanes wathout the air
shower, sluft averape personal CO concentrations ranged from 7 6-10 8 ppm (Lane 4), 4 8-10 7
ppm (Lane 6) and 6 1-7 3 ppm (Lanc 8} While these average personal CO concentrations do
not cxceed applicable occupational exposure limits, some mstantaneous peak CO concentrations
exceeded the NIOSH cerling bt of 200 ppm with a small nmnber approaching the level
considered Immedrately Dangerous to Life and Health (IDLH), 1200 ppm It 18 important to note
that although these peaks cxcoeded the NIOSH recommended cerlmg, they were very bnief in
duration {1 munute or less), thus resulting 1n low shift-average concentrations Long term
average CO measurements also showed no substantial difference m pnmary area CO
concentratiens between those lanes outfitted with the air shower compared to those with existing
ventilation systems

The ability to achueve significant reductions 1n shift average CO concentrations will hikely be
difficult due to a vanety of facters affecting cxposure, including multipic CO sources
{signmificant car congestion), environmental factors (poor ambient wind dilution due to blockages
surroundmyg the primary inspection area), required work activities (inspection requires workers to
walk around the vehicle removing them from the ventilated booth and placing them closer to the
tailpipe) and current work practices (car on vs off, proximity of 1dling cars) Based on the CO
concentrations measured during this evaluation, major changes at the Calexico Port of Entry may
not be warranted However, further worker momtenng should be continucd to help understand



and mutigate the peak cxposures and to ussess changes in exposures based on traffic volume,
operational procedures and work practices, as well as facility changes and venulation system
changes Additionally, the use of real ime personal CO monitors {with audible alarms) and
possibly video exposure monitoring should be considered to investigate factors, mcliding work
practices, which may be leading to exposure to instantancous CO concentrations above the

NIOSH ceiling



Buckground

On September 17-19, 1997, the National Institute for Occupational Safety and Health (INIOSH)
conducted a sitc visit at the San Ysidro Porl of Eniry (POE) 10 response to a Health Hazard
Evaluation {HHE) request recerved fram the United States Immugration and Naturahization
Service (INS) Personal arr samples were collected for carbon monoxide (CO}, hydrocarbons,
and lead particulate matter Personal and area air samples for lead, carbon dioxade and
hydrocarbons were all withan acceptable occupational exposure ¢nitena  Personal and area air
samples for CO were within acceptable cccupational health entena for full shift exposures
however, peak exposures excceded the NIOSH recommended cethng concentration of 200 parts
per mullion '

Based on these results, the NIQSH HHE team made several recommendations that mcluded
modifying the local exhaust ventilation systems, incorporating administrative controls, and
elimination of some tasks Foellowing the release of the report, the INS made admimistrative
changes and elinninated the praciice of pre-primary vehicle inspections  Subsequently, the
Engineering and Physical Hazards Branch of the NIOSH Division of Applied Research and
Technology was contacted by the General Services Adrmnistration (GSA) and asked to review
the current ventilation systems and proposc & course of action to reduce 1nspector’s exposure to
CO

Following this request, a team of engineers from the NIOSH Engineering and Physicat Hazards
branch visiicd two ports of eniry along the border between Califorma and Mcxico  This tcam
tnitially published 2 reports providing some exposure control concepts for consideration for both
the Calexaco and San Ysidro POEs ** A third follow-on report was completed for Calexico
The recommendations mcluded ventilation and procedural changes for consideration for the
reduction of mspectors exposure to vehicle exhaust After discussions were held between
NIOSH, INS, U § Customs Service and GSA, cencerning these concepts, the use of external air
showers was determmned to be the most feasible option  Other options including procedural and
more significant facility changes were rejected due to cost and concern for unpact {o port
operations

INTRODUCTION

Ins the summer of 2002, GSA nstalled lammnar flow air shawers, provided by NIOSH, on the
extenor of two primary 1nspection lanes These air showers were mated to the existing air
dehivery system using a transition piece and associated ducting On July 15-18, 2002, NIOSH
canducted an m-depth engineenng contret survey at the Calexico POE  This survey involved the
measurement of personal and area CO concentrations The goal of this survey was 1o evaluate
the effect of these air showers by comparing exposures and arca concenirations on lanes with air
showers ta adjacent lanes with existing ventilabon systems



Afier the completion of this survey, long term momtonng of arca CO concenirations was
1mtiated to evaluate the performance of the air showers compared to existing ventilation schemcs
n other lanes  Fixed area morutors were mounted to the outside of primary inspection booths 4-
8, under the area served by the air shower These momtors were downloaded by INS personnel
at the port and followed for approximately 6 months (Juby through December 2002) This long
term momienng allowed for the evaluation of the venttlation schemes over many weeks to
account for vanations n lane traffic volume, ambent temperature, wind speed and direction, and
ather environmental effects Owerall, the momtors collected over 76,000 ambient arca CO
concenirations over 240 work shifts

FACILITY/VENTILATION SYSTEM OVERVIEW

The Calexico Port of Entry (P O E ) scrves as the pateway between Mexicali, Mexico and the
Umted States  Qver 20,000 vehicles enter the U 8§ through the Calexico Port of Entry every 24
hours® The border vehicle inspection area consists of 11 pnmary inspection lanes and a vehicle
secendary mnspection area  All traffic enters the Calexico Port of Eniry through cne of the
primary mspection lanes 1f a more thorough inspection ts necessary, cars are directed to the
sccondary inspection area and the engmes arc tumed off dunng velucle searches  Each pnmary
mspection lane has one inspector who may be employed by the U S Customs Service or the U S
Imrmgration and Naturahzation Service (INS) Each agency typcally provides half of the
mspectors during each shuft

Inspectors for both agencies are rotated among prunary inspection lanes, vehicle secondary,
pedestrian lane, pedestnan secondary, and operations® The 8 hour work shift is divided nto 30
munute intervals Inspectors do not stay 1 the primary inspection lane for more than two 30-
minute perods before they arc assigned to another focation which s enther inside of the office
buitldmg or out of the lane area They have to spend at least one hour away from the lanes belore
starting another assignment 1n the prumary inspection area  Each mspector can spend a maximum
time of 3 5 hours 1n pnmary inspection lanes per shaft

Primary Inspection Areq Ventlation

A site plan for the Calexico facilily 1s shown in Figure 1 A large canopy roof extends over lancs
4-8 with smaller canopy roofs over lanes 1-3 {see Figure 2) and lanes 9-11 The area directly
above the large canopy over mspection lanes 4-8 includes offices and meesting rooms utilized by
bath Customs and the INS The site has a sohid bnick wall on the North and a wall, fencing and
buldings on the East and West

There are several ventilation systems which provide air for each of the lanes Table 1 shows a list
of the primary blowers and the areas that they service The inlakes for most of these fans are
located at various locations on the roof of the main facility HP-1 and EC-1 are located adjacent



¥

to each other on the canopy over lanes 1-3 (see Figure 3) The intake for S-2 15 Jocated 1n the
penthouse mechameal room which pulls air in from the roof over the main building  The 1niet
for SF-1 15 located at ground level 1n an arca adjacent to lancs 1-3

Tempered air 15 supplied to the inside of each booth through a group of four supply registers
Directly outside of the booth, air ts supplted from overhead to the lanes where the ingpectors
perform most of theiwr duties  The booth outer air supply has been re-worked over the vears and
vanes from lane to lane  In lanes 1-3, the outside air supply 15 darectly above the booth and 1s
lpuvered such that the air 1s directed towards the vehicle In lane 4, the supply 1s configured as
an air shower approximately 10 feet above ground and provides air outside of the hooth berwecn
the car and booth (sec Figure 4) In lanes 5-11, the supply register has been moved to the top of
the canopy above the booth at a height of 15-20 feet (see Figure §) The air shower supply
regsters were origially installed at a height of approximately 10 feet at all boeths but were
raised in lanes 5-11 due to vehicle clearance problems The air showers 1n lanes 5-11 consist of a
register measunng 72 mehes in lengih by 10 inches in width  Also, a scnes of general cxhaust ar
registers are instatled 1n the canopy roof and are connectad to exhanst fan, S-3  The soffit fans
exhaust the contaminated air under the canopy to a stack on the roof over the main building

A pedestal supply air blower mstalled at the front of cach lane ongmally direcled awr towards the
vehicle talpipe to dilute and disperse the exhaust gases (See Figure 6) The pedestal supply
blowers were 1n operation during the site visit but have not been 1 operation consistently
thronghout the years A damper on the pedestal allows the inspectors to reduce or shutoff airflow
from the pedesial supply register A central supply fan, SF-1, provides the airflow to all of the
pedestals with ducts running underground to each lane This fan 15 housed 1o a brick bulding at
the North cnd of the pnmary inspection area (next to lane 1) The mict to SF-1 15 located at
ground level and faces the area around lanes 1-3

Description of the Awr Shower

A umdirectional air shower was mnstalled ien feet ahove the pavement directly outside of the
primary inspeciton booths 1n lanes 5 and 7 (See Figures 7 and B) This unit was manufactured by
Tuttle and Bailey (Richardson, TX) and measured 2 fcet in width by 4 feet in length The
Radian® eritical room dilTuser 15 designed to provide umdirectional, untformly disinbuted, low
speed airflow over the entire face of the diffuser The diffuser was mated to the existing exiernal
booth air supply and included a damper to allow for the adyustment of air flow The cribical room
air diffuser 15 designed to mummuze excessive drafls and mixing of the conditioned arr with
cxtemal air  These umits are typically used for apphications such as clean rooms, laboratories, and
surgical operating rooms where emphasis 1s placed on maintaiming a region of controlled clean
ar



The cencept belund the usc of the air shower was to improve upeon the existmg external air
supplics i the pnmary mspectien lane area The existing air supplies 1n lane 5 through 11 are
located 20 feet above the pavement and blow lugh velocity air out mio the pnmary inspection
lane area These fans tend to result in mixing of the contaminated ground level air with the
cleaner rooftop air supplied by the registers  Air showers were used in industrial plants and
mmning applications to provide an envelope of clean air around the worker In these applications,
the showers reduced worker exposure to ambient dusts’

EVALUATION METHODS

Data were collected to evaluate worker exposures to CO and o assess the performance of the air
showers for reducing the CO concentrations mn the area immediately outside of the inspection
booth A review of linuted videotape taken on previous visits to Calexico indwcated that on
average approximately 90% of the (nspectors lime was spent ¢ither inside the booth or
immediately outside of the booth where the air shower was placed

Twao sets of data were collected
1) Annibal in-depth survey was conducted from July 15-18, 2002, and,
2) Long Term area CO mcasurements were collected from July 19-December 10, 2002

Personal and Area CO montoring during mtial survey—July 2002

Personal air samples for CO exposure were collected n the breathing zene of the waorkers using
Tox1Ulira atmospheric monitors {Biosystems, Inc) with CO sensors (See Figure 9)  Personal CO
samples were collected on the inspectors i the prmary mspection area of lanes 4-8 with
matclung arca samples collected outside of the respective inspection booth  The area samples
were collected 1o give an indication of the protective nature of the sr shower (installed on lanes 5
and 7) and for comparison with the existing ventilation configuration i Lanes 4, 6, and 8 (see
Figure 9) Roof top samplcs were collected near the inlet to the supply fans to provide
information on the CO concentration in the supply air for the mnside and outside of the hooths
Five inspection lane area samples and 5 personal samples were momtored during the July in-
depth survey There were also 2 “front™ area samples taken i the {ront of pnmary 1nspection
lanes to gve an mdication of area CO levels m the awaiting traffic (see Figure 10} Aar sampling
was performed for CO and uscd as a surrogate for the many other air contaminants generated by
automobile exhaust such as oxides of mtrogen, hydrocarbons, and particulates

All ToxiUltra CQ monitors were calibrated every 24 hours  These monitors are direct-reading
mstruments with data logging capabihties  The instruments were operated 1n the passive
diffusion mode, with a logging interval of 20 seconds The instruments have a nominal range
from 0 to 999 parts per nullion (ppm) Some concentrations are reported above this range—
when this occurs, the actual concentration may be greater than the number reported The CO



moniters collcet data over the entire samplimg period and report a peak concentration, a 15-
minute peak Short Term Exposure Limit (STEL), and an average over the cntire sampling pertod
Personal and area samples were colleoted 1n the primary inspection lanes 4, 8,6, 7, and 8 The
Tox1Ultra CO momtor was attached to the shoulder epaulet or shirt pocket of the inspectors (see
Figure 9) Thas placed the monitor within 12 inches of the inspector’s mouth and nose The
inspectors stuft for any specific pnmary mspection lane lasted 30-60 muinutes At the end of each
shift, the inspector completing a shuft was instrucied 1o place the CO momtor on the inspector
starting the new shuft Due to comrmoumcation problems, occasionally, the mspecter beginning a
shift 1n the lane did not don the CO monitor  Also, the inspector completing the shift
occaswonally forgot to remove the momntor priot to leaving the primary mspection lane area  Spot
checks were performed by the indusinal hygienist on site to minimize the impacts of these
disturbances However, the fact that these instances did occur during the survey makes the
mterpretation of the personal samples difficult

Area samples were collceted using the ToxiUltra CO monttors outside of the primary inspection
hooths 4, 3, 8, 7, and 8 and approximately 10 feet 1n front of booths 5 and 8 The area samples
outside of the booth were collected under the arca serviced by the awr shower at breathing zone
heighl (see Figure 9) Rooftop arca CO concentrations were measured over the penthouse area
above the Main Bu:lding where air for booths 4-7 1s drawn by supply fan, 8-2

Long Term Area CO Monitoring from July-December 2002

Due to the inherent vanability 1n environmental conditions (wind speed and direction,
atmospheric mversions, ctc ), long term CO measurements were collected Fixed area momtors
were placed outside of the booths to collect data for an extended penod of tme HOBO Carbon
Monoxide monitors/data loggers manufactured by the Onset Computer Corporation {Bourne,
MA} were used durmg the long term evaluation  These monitors feature user selectable ranges--
The ranges which were activated during the evaluation were 0-125 ppm and 0-500 ppm  Each
range hus a specific resolutton and accuracy associated with the readings The unit 15 an
glectrochemical cell sensor which requires recalibration on a yearly basis according to the
manufacturer

These primary inspection area measurcments were used to determine the overall effectiveness of
the air showets compared to the existing sur supplies across 4 penod of months helping (o
account for traffic flow, environmental conditions or any other vanables These units were fixed
to the structure of the pnimary inspection booth 1n locations similar to those monitored during the
Juty survey The monitors were placed directly outside of the beoth at a height of approximately
5 feet from the ground These uruts were moved occasionally by the on site facility contractor to
investigate specific conditions €O concentrations were logged every 90 seconds and
downloaded o computer every week Table I shows the dates, monitor locations and conditions
associated wath this phase of testing Compansons for the differences m CO concentrations



were made for the individual lanes 4-8 (weeks 1-7 and 18), and inside versus outside the primary
inspection booths 1n lanes 4 and 5 (weeks 11-17)

Ventlation System Evaluation

The ventiiation system was evaluated by visual mspection and through the use of a TSI
Accubalance mode] 8370 Air Capture Hood (St Pawl, MN) The Accubalance 15 a flow heod
(ypically used for determining flow through diffusers, rcgisters, or gniles The unit consists of a
fabnic hood with a molded plastic base contauung a flow sensing manifold Air flowng through
the fabric hood 1s measured by a hot film sensor which senses flow through 24 pairs of flow
sensing ports The unit comes with different sized fabric hoods to accommedate air outlets of
varying sizes The flow hood is pressed against the outlet to provide a tight seal minmmizing
leaks during flow measurement

The air flow rates from the air supphes outside of the booths located 1n primary inspection lanes
4, 5, 6, 7 and % were measured before the start of the survey and again after hlast gates were
mstatled The air showers nstafled on primary mspection lanes 5 and 7 were measured using a 2
foot by 4 foot flow hood The flow measurements for primary inspection lanes 4, 6, and 8 were
taken with & 1 foot by 4 foot fiow hood  Since the area of the supply outlels 1 Tane exceeded the
Jargest flow hood (supply outlet size was approximately 1 fool by 5 {oot), the outlet had to be
measured 10 2 sections (cach section was 1 foot by 3 fool) and the total flow through cach section
was summed to g1ve an overall supply air flow rate  Five measurements were taken sequentially
m ime and averaged to yield an overall supply airflow rale

Paor to the slarl of the Tuly 2002 survey, the airflow to each of the cxienor air supphes for
primary nspection lanes 4, 5,6, 7, and 8 was measurcd The resulis of these measurernents are
shown 1n Table I The onginal butterfly damper valves which were mstalled with the air
showers (in lancs 5 and 7) exlubited considerable flutter and vanatton 1n flow rate over time
Thesc valves were subsequently replaced with blast gates on September 1§ Afier the blast gates
were mstalled, a second set of flow measurcments, taken on November 4, showed that the flow
rate had decreased from about 1220 ¢fim to 900 cfm The flow rate to the ar showcrs was
adjusted back up to a value of 1250 cfm [or both umts

RESULTS/FINDINGS
Ininal In-Depth Survey-July 15-18, 2002

Tables IV through VI show the results of the CO measurements from all personal and area
momnutors Data shown in these tables include sampic location, anthimetic mean, standard
deviation, maximum values, number of shufts sampled, number of CO measurements taken, and
number of mcasurcments above the NIOSH cething of 200 ppm Figures 11 to 13 show the
average CO concentrations by shift for all sample locations



Day Suft- July 16-18, 2002

During the day shift momtoring period, there were twenty-two peaks measured on the inspectors
(also referred to as personal samples) thut were above the NIOSH ceiling of 200 ppm with one
peak cxceeding the upper range of the instrument (999 ppm) The personal concentrations
grcater than the NIOSH ceilling were spread across each lane with the haghest number of
excursions (3) above the celling measured in Lane 7 (see table IV) Since the instrument logged
concentrahon every 20 seconds, these peaks represent a maximum exposure tume of 20 seconds
for each peak measurement No confinnous ligh cxposures (concentration >200 ppm) greater
than one minute were 1dentified dunng the July survey The 8-hour shift average personal and
area CO concentralions for the day shift are shown in Table IV and Figure 11 The personal
averages ranged from a low of 7 3 ppm 1n pnimary inspection lane 8 to a high of 10 4 ppm n
Lanc 5 Sinularly, the shift average area samples taken directly outside of the inspector’s booths
ranged from & 1 ppmin Lane 8 to 14 2 ppm in Lane 5 There were thirty six area instantancous
CO con¢entrations above the NIOSH ceiling of 200 ppm with the greatesl number of excursions
m Lane 5 (n=15)

Swing Shuft- July 15-17, 2002

During the swing shift monitoring period, there were e1ght peaks measured on the inspectors that
were abave the NIOSH cetling of 200 ppm Peak personal concentrations greater than the
NIOSH cething were measured 1o lanes 4, 6, and § with the highest number of cxcursions (4)
above the celling measured 1n Lanc § (sce lable V) The 8-hour shift average personal and area
COQ concentrations for the swing shift are shown 1n Table V and Figure 12 The personal
averages ranged from a low of 4 8 ppm 111 pnimary inspection lane 6 to a hugh of 7 & ppm 1n Lane
4 The shift average area samples taken directly outside of the mspector’s booths ranged from

4 8 ppm 1n Lane §to § 4 ppm in Lane 5 Therc were mine area instantanecus CO concentrations
above the NIOSH ceiling of 200 ppm with the greatest number of excursions in Lane 8 (n=3)

Graveyard Shift- July 16-18. 2002

During the graveyard shift momtonng penod, there were sixty peaks measured on the inspeclors
that were above the NIOSH ceiling of 200 ppm  The personal concentrations greater than the
NIQOSH ceiling were spread across each lane with the hughest number of excursions (20) above
the celling measured 1 Lane 7 (scc table VI) The 8-hour shuft average personal and area CC
concentrations for the swing shifi are shown 1n Table Vi and Figure 13 The personal averages
ranged from a low of 6 9 ppm 1n primary inspection lane 8 to a high of 13 9 ppm in Lane 5 The
shift average area samples taken directly outside of the 1nspector’s booths ranged from 9 0 ppm
in Lane 8 to 17 3 ppm in Lane 5 There were seventy-eight area imstantaneous CO concentrations
above the NIOSH ceiling of 200 ppm wath the greatest number of excursions in Lane 7 (n=39)

Long Term CO Monitering-Julv-December

The results from the long term area momtors are shown in Tables VII through IX and Figures 14
to 16 Over 127,000 individual mcasurements were taken dunng the momtoning period 1n Tables



VI-IX The extended samphng over a period of months helps to average out differcnees by lane
duc to traffic pattemns  Also, overall control effectiveness can be judged under varying ambient
condihons including temperature, wind speed and direction and atmospheric mversions

Tablc VII and Figure 14 show the area CO average concentration by lane  The lnghest area
average CO concentration was 1n Iane 5 (6 0 ppm) and the lowest average concentration was 1o
Lane 7 (4 0 ppm) These meagurements were taken over 146 shifis and mclude over 46,000
observations Table VI and Figure 15 show the average CO concentration by shuft  The highest
shift average was for the graveyard shuft (24 00-07 59) while the lowest average was on the
swing shuft (16 00-23 59) TFinally, the facility was configurcd with a monutot on the interior of
booths 4 and 5 while another monilor was mstalled directly outside of those booths  This helped
assess the difference mn proteciive natare of the booth versus the air shower Thesc results are
shown m Table IX and Figure 16

Yentlation System Measurements

The results from measurements made at each cxternal air supply for pnmary mspection lanes 4
through 8 are shown 1n Table I Imtally, the flowrate to the ar showers were adjusted to
approximately 1200 efin on both premary mspection Janes 5 and 7 The air flowrates to pnmary
inspection lanes 4, 6 and 8 werc also measured and varied from 2090 cfin to 3300 cfm  These
measurcimenls were made while air supply fan, 5-2, was set at the high flow rate  This setting 1s
iypically used only in the summer and 1s switched to the low flow setting during the winter The
low flow setting 15 used 1n the winter e decrease npingement velocihes thereby minimzing
cold drafis Testing performed prior to the mstallation of the air showers indicated that the
switch from ligh flow mode to low flow made reduced the booth external air supply volume
flow rate by approximatcly 40%

DISCUSSION/OBSERVATIONS

Duning the July survey, average personal CO exposures were less than the OSHA PEL (50
ppm)®, NIOSH REL (35 ppm¥, and ACGIH TWA-TLV (25 ppm)'® These personal averages,
however, represent an aggregate of 1n-lane exposure from several inspectors in each lane and thus
are not a frue “Time Weighted Average” exposure for any one tnspector The true exposure
profile for any given mspector 1s based on many factors including the emission rates of velicles
in the primary mnspection lane as well as swrroundnig lanes, ambicnt cnvironmental condifions,
the amount of time spent in primary and sccondary mepection and 1n the office, and work
practices The way that an mspector conducts hus velucle wvestigation will greatly affect hus
exposure Thesc “personal” average concentrations are likely higher than the typical inspectors 8
hour Time Weighted Average (TWA) exposurc which requarcs at Icast half of their shilt be spent
in office areas  If these penods of low exposure are factored 1n to the inspectot’s cxposure
profile, the trug TW A exposure wouid likely be substantially redueed
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From Tables IV through Vi and Frgures 11 1o 13, 1t can be seen that the highest average
coneentrations and number of peak concentrations above 200 ppm were typically measured m
pnmary mmspection lanc 3, across all shifts  Also, the lowest average CQO concentrations were
normally seen 1n the outside lanes, primary mspection lanes 7 and 8  These results from the July
survey were consistent with the long term CO monitoring results for the mside versus cutside
lane comparison and the higher CQO levels durning the graveyard shuft Long term average CO
concentrafions ranged from 4 § ppm o lane 7 to 6 0 ppm in lane 5 Long term average CO
concentrations in Table VI averaged 28% higher in mside lanes compared to outside lane
averages (statishically sigmficant at 5% level) The average concentration differences between
the intenor of the booths and the area directly outside the booths vared between the different
tanes The ratio of the average CO concenlration outside to mside the booth n lane S (with the
air shower) was about 1 31 (significant at the 5% level), and 1n lane 4 was 0 93 (significant at the
5% level) A description of the statistical model 15 fooinoted in Table VII

Rcsults from the comparison of long term1 momtonng by shuft (Table VIII) indicated that ambient
CO concentrations during the graveyard shift (24 00-07 59) were lngher than both the day and
swing sheft  These results agree with the results of previous industrial hygiene surveys which
have been conducied at both Calexico and San Ysidro POEs  This difference has been
hypothesized 1o be due to the atmospheric inversion which results in the subsidence of winds
during the overmght hours

Aur Shower Effectiveness

The use of the air shower, as 1nstalled, did not provide a sigmficant level of protection beyond
the existing ventulation systems  This may be due to several design and functional imrtations
The air shower was placed at a height of 19 fect over the base of the lane  Inihally, 2 height of 8
feet was requested but was rejected due to concerns about clearance problems for large vehicles
and officer safety The ar shower 15 expected to be most effective the closer the supply 1s to the
workers breathing zone  As the air shower 1s pushed further and further from the spectors
head, the more 1t acts like a dilution {an and serves 1o mmix clcan air supplied from the roof with
contaminated ground level air  Thas s the concept beband the remaiming booth outside amr
supplies as they are currently instalicd  This concept does provide some protection as ¢an be
sccrt 1n Figures 11 and 13 The average CO concentratron measured 1n the traffic approximately
10 feet o front of lanes 5 and 8 15 substantially higher than that measured directly outside of the
mnspection booths

CONCLUSIONS/RECOMMENDATIONS

Industnal hygiene surveys have been conducted at both San Ysidro and Calexico by NIOSH and
the San Francisco Officc of Federal Occupation Health (FOH)' %' The last known SUrvey
conducted at Calexico in December 1999, sampled 53 INS inspectors 24 hours/day over a 3 day
penod® The results of this survey did not {ind any me weighted average exposures n excess of
any applicable occupational exposure limits (range of TWAs 0 1-11 4 ppm) However, transient
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excursions 111 CO above the NIOSH ceiling of 200 ppm have been documented 1 that report as
well as during the in-depth survey conducted as a part of this stady A few very high CO
concentrations were measured on inspectors durtng this survey  These concentrations exceeded
the upper range of the CO momtor (999 ppm) and approached the NIOSH Immediately
Dangerous to Life and Health (TDLH) limit [t 1s important to note that although these peaks
exceeded the NIQSH recommended celling, they were very bnef in duration (less than 1 minute},
thus resulting i low shifi-average concentrations

The health of any employee 15 related to many workplace and other factors A recent study of
bridge and tunnet officers in New York indicated that nsk of coronary heart disease was
positively associated with years of v:m;:-l::';-.frnE:nt13 Although no association was observed
between the low Ievels of post-shuft carboxyhemoglobin levels that were measured in the
workers, the authors suggested that adverse factors other than exposure to CC may have
contributed to the observed prevalence of coronary heart disease  These factors include job
strain, physical inactivity on the job and possible exposure to other toxic components of
vehicular cxhanst Some of these same factors may be present in the border crossing 1inspector
population

The control of border inspector’s exposure 10 veliele exhaust 1s a complex 1ssue  Currently, the
combination of engineering and admimstrative contrels appears hikely to mamntain average
exposures below established cccupational exposure cntcna based on this study and other
surveys Long term arca averages wiside and outside the booth were low ranging from 4 0 to 6 0
ppm outside the booths and 2 6-2 7 ppm inside the booths  The abilaty to further reduce these
average concentrations would likely be difficult However, some mnstantaneous exposures above
the NIOSH ceiling do occur  The abality to effectively control peak cxposurcs below this level
depends on the ability to conirol crmssions from the large number of cars both at the 1nspection
booth and those awaiting 1nspection  Several environmental and operational constraints make
cffectively dealing with these exposure 1ssues difficult

Those constraints mclude,

1 Varyimng environmental conditions—wind conditions affect both exposure and the
ability to mitigate exposure through ventilation The ambient environment presents
challenges to the engineer 1n design controls which can effectively control exposure under
a wide range of unprediciable conditions  However, the environment can also provide the
most efficient control schemes including use of ambient winds to dilute and remove
contanumants

2  Multiple sources—ihe Calexico Port of Entry services approximately 20,000 vchicles
per day These vehicles are of many differeni ages and mechamcal conditions including
some without catalytic oxidizers The exposure of the border inspector 1s affected by not
only the vehicle being inspected but also by the hundreds of vehicles warting for
inspection A system which only deals with the vehucle bemg mspected will not be
sufficient to control exposure  Therefore a more holistic approach ts necessary One
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approach that has been suggested in previous reports has been to establish a vehicle
buffer zone which pushes the wall of vehicles back away from the primary inspection
arca thus reducing the number of CO sources 1n the immediate area

3 Operational Constraints—the mspector’s duties require that they have mobility to
effectively inspect the vehicles This makes the use of {ixed controls such as ventilated
inspection booths and fixed air supplies only partially successful since the imspector 1s
required to spend a portion of his/her time cutside of the protected zone However, a time
study performed from videotapes of inspecior operation conducted during previous visits
to Calexico by NIOSH showed that mspectors spent a sigmficant portion of their time
inside the booth (approximately 41%) Therefore, providing the best environment within
the booths should sigmficantly affect inspector exposure to vehicle exhaust

4 Facility Design Issues—thc facilities at both Calexico and San Ysidro were constructed
in an enclosed, congesied area and the primary inspection booths are located under a large
canopy which serves to trap vehicle emissions  Also, the huldings, walls and fencing on
all sides of the complex 1nhibit flow of winds which would help dilute and remove
vehicle exhaust At the samne tme, the large volume of cars awaiting inspection serves as
active seurces of contaminants near the workers

Recommendations for Futare Consideration

Monitoring of CQ Concentrations

The momtoring of the exposure of border mspectors to velncle exhaust should be continued The
US Customs Service had utihzed an arga CO momnutoring systcm in previous years but this
system has since become obsolete While the use of primary inspection CO momionng does
provide important data on area concentrations, 1t 15 not solely sufficient for assessment of
personal exposures  The U S Customs service had reportedly planned to replace this system
with a new more user-friendly CO momioring system The installation of such a system will
continue to require perniodic mamtenance and calibration to aveld instrument elecirome dnft and
assure accurate measurement In addition, the results of any monioring should be routinely
summarized and given to the inspectors and management to provide on-going dialogue and
understandmg of the area concentrations and their relevance to employee health

As an additional measure, mspectors could benefit from perodically wearing small, portable,
carbon monoxide (CO) momtors with legible conceniration readouts  CO 15 an 1nvisible,
odorless gas and 1t 1s not always possible to tell where CO concentration bumld-ups may cccur
Using this tool, officers could observe the CO concentration levels in real-time  Also, real tme,
video exposure monitoning mighl be useful 1in providing some indicatron of work practices which
result i increased CO exposure Thus techmque uses a video camera to record worker activities
whilc real-time exposure data was collected  Special software allows the instantaneous CO
concentrafions to be overlaid onto the videotape  The video can then be used to analyze tasks
and to determine which work activities resulted 1n the highest exposures
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Many portable monitors alse contain features such as logging of exposure data and the real-ume
calcolation of the officer’s daily time weighted average exposure These additional features
could prove mstrumcnial n assessimg the existing admmistrative rotation schedule based upon a
more thorough documentation of exposure conditions throughout the year  An audible alarm on
the portable monttor could be set to warn the officers when an area contains excessively high
levels of CO  When concentrations were elevated, the officer could potentially moveto a
different location, assunung that the immediate inspection activities allowed such mobihity
While real ime CO momitors are not a panacea and inspectors may occasionally be required to
work 1n areas with elevated levels of CQ, the momiors could serve as one more tool to remind
and educate the officers about an invisible hazard within thetr working environment

Finally, and most importantly, periodic montonng of mspectors exposure should be continued
through comprehensive industrial hygiene surveys These surveys should assess the worker's
exposure over a full saft and should compare these results with applicable occupational
exposure hmits  Surveys conducted at Calexico 1n the past have not shown elevated exposure to
CO However, changes m ambient conditions, vehicle traffic, work practices and a vanety of
other variables could preatly affect these results

OperanonalEngineering Contrel Options

Due to the mherent difficulties 1n controlling inspectors exposure to vehicle exhaust, several
techniques should be considered when designing and implementing controls  Ttis hikely that a
combnation of many of these controls may be required 1o he employed to sigmiicantly reduce
exposure to velicle exhaust At the levels seen 1n this report, major chunges at the Calexica Port
of Bntry may not be warranted However, further worker momitoring should be continued to help
assess changes 1n exposures based on traffic volume, operational and work practices, facility
changes and ventilahion systcm changes

As with all engmeermg controls requinng facility or procedural changes, a team including
representation from the nspectors, management, and health and safety from INS, Customs and
GSA facility management should review any proposed changes for potential adverse impacts to
mmspector safety  This team should also consider project benefits and technical and operational
feasibiity Finally, any project should be evaluated on a pilot scale to assess effectiveness before
fully incorporating any facihty or procedural modifications

The usc of several source control methods has been recommended in previous reports and 18
rerlerated here  With these methods, emphasis 1s placed on the mitigahon of sources of CO (car
exhansts) including allowing mmproved dilution of exhausts by establishing a vehucle free butfer
zone to provide more opportunity for ambicnt wind dilution, by redesigning Port of Entry facility
layout 10 mmimize obstruction to ambient air flows, and using local exhaust ventilation to
capture vehicle exhausts close lo the source Procedural changes should also be considered
mcluding cstablishing a standard operating procedure for poorly maintained automobiles and
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trucks and even considering requinng cars to shut down their engines during inspection and only
allowimg them to restart afier the inspector has retumed to the inspechon booth  Some options
for future consideration 1nclude the following

1 Establish a Vehicle Buffer Zone—V¢hicle density 1s the most obvious variable
contrnbuting to elevaled exposures to vehicle exhaust constituents (see Figure 17) By
contrast, ambient winds provide the most obviecus factor to reduce vehicle exhaust
concentralions The intentional back up of velucles near the mnspection station allows the
canine units an opportumty to move around the waiting vehicles and 1t prevents border
runners from having a full head of steam as they approach the inspection booth  From the
exhaust exposure perspective, however, the negative effect of this activity 1s to create a
concentrated source of contaminant emmissions, a parking lol of idhng vehicles, located
close to the individual workstations  Ambient atr dilution of vehicle exhaust 1s
potentially the most effective, and the most cost-effective, mcans to reduce worker
exposures to vehicle exhausts Amy increased separation distance wall likely be
beneficial In general, the greaier the separation, the greater the potential benefit

A proposed alternative 15 to position the 1dling vehicles further away from the individual
imgpoct.on stattons, thus creating o vehicle-frec buffer zone of open area that increases
separation distance betwecn the workers and the source of exhaust and allows the
ambicnt wind an increased opportusuty to dilute and evacnate the contanunated air
Vehicles would advance one-at-a-time to the inspection both If room perrmitied, an “on-
deck™ system could be uscd to push the majorily of vehicles even farther back wlile
allowing closer vehicles for the canine waits to patrol  Vehicle advancements eould be
controlled through the use of hghis, gates, or eylindrical hydraulic roadblocks
Additionally, hydraulic roadblocks could be strategacally placed for protection agamst
speeding vehicles

2 Estabhsh Procedures to Handle Poorly Mamtammed Vehicles—There are a great
number of poorly maimntained vehicles (AKA “smoker” velucles) which cross the barder
dailly On a normal, well mamtained vehicle, most of the emissions come from the
tailpipe of the automobile, however, a sigmficant number of vehicles crossing through the
Calexico POE were observed to be enutting awr contanunants from the engine and the
sides of the vehicle in addition to the tailpipe  These velucles, that are 1n obvious need of
maintenance, arc a sigmficant source of vehicle emissions that mspectors are exposcd to
The cslablishment of a standard operating procedure (SOP) to handle "smoker”" vehicles
which cause elevated exposures to CO and other awr contaminants should be considered
Thig SOP should involve channeling smoker vehicles to an outside lane (such as lane 10)
and requinng that these vehicles shui down thewr enging during inspection  These
techmiques would more effectively 1solate these vehicles from other mspectors by not
passing directly through the center lanes
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3  Mamtam Positive Pressure and Optimal Flow Patterns in Primary Inspection
Booths—To reduce the mfiltration of CO contamunated are from the lane into the pnmary
mspection hooth, 1t 1s important to cstablish a positive pressure and opiimal flow pattern
within the booth The results of the testing during the long term evaloations of the air
showers showed that the au inside the booth dhd not differ sigmfigantly from that direcily
outside of the booth (see Table IX)} Tlus 1s likely due to the muxing and infiliration of ar
from outside the booth mto {the booth The use of lamunar flow supply diffusers is a
primary method of contamination conirel in many industries  The main principle behind
the lamunar flow elements 1s to provide an envelope of clean air around the worker al the
individual mspection booths The key to miminuzing infiltration of CO laden air from
outside of the booth 1s to create an optirmzed umdirectional airflow pattern with minimal
turbulence In this case, the goal of the system 1s 1o mumimize contaniinant migration from
the outside air mto the inspection booth  To achieve this flow pattern, a laminar flow
supply register could be mmstalled 1n the cetling of the primary inspection booths and
sufficicnt airflow would be supplied to mamtain a positive pressure from the inside of the
booth 1o the outside A smoke tracer test conld be performed to evaluate the effectiveness
of this installation Smoke released from outside of the booth should not enter the booth
1f proper flow patterns and posttive pressure are mamnianed

4 Utilize local exhaust hoods on cars m the mspection lanes — A tatlpipe exhaust capture
hood could be destgned to capture exhaust near the tailpipe region of the car This
exhaust hood would need to be close to the tallpipe to assure good contanunant capture
Such systems are currently used in vehicle enussions leslng and maintenance shops
across the Umiled Siates These systems require that a focal exhaust ventilation
hood/collection hose be placed over the tallpipe to collect the exhaust and remave it from
the vicinaty of the worker  Whalc this system would help reduce inspector exposure to the
car being mspected, 1t would not address the contribntion of CO (rom cars awarhing
mspection Therefore, this approach would require that additional source control
methads such as the vehicle buffer zone be employed to account for the cars awaiting
mspection
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Table I Facility Venhlation/Blower Configuration

Ventilarton Unit

Supphes Aurto

Commenis

Heat Pump, HP-]

Booths 1,2,3

Conditicnied air for inside of
booth 20 ton unit with
non-contact evaporative
coalmg

Supply Fan, 5-2

Booths 4,5,0,7

Provides air from air
handler 1n the penthouse
with heating/cooling
provided to each booth

Evaporative Cooler, EC-1

Booths 8,2,10 and overhead
air supphied above alt
primary inspection booths

Provides air to inside of
booths &-10 and outside air
for all booths with cvap and
furnace sechons for
heating/coohng

Supply Fan, SF-1

Pedestal supply registers for
all lancs

Located 1n brick building at
ground level with mtake
near lanes 1,23

Supply Fan, §-3

Soffit Fan Exhaust

Provides exhaust from top
of canopy through
distributed supply registers
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Table I Long Term Survey Test Conditions

Dates CQO Monitor Locatons Test Condittons Notes
7/18-9/6 Outsidc of Booths 4, 5, | Test tong term effectiveness
(weeks 1-7) | 6, 7,and 8 of air showers compared to
other lanes

G/7-9i27 Outside of Booths 4, 5, | Compare differences
(weeks 8-11) | and 6 Insule of Boaths | between inside booth and

4 and 5 cuiside of booth
¥2T-11/15 Quiside of Booths 4, 5, Compare differences Test the quality of
(weeks 11- and roof Inside of between mnside booth and supply air from roof
17} Booths 4 and 5 cutside of booth

f11/15-11/22
(wock L8}

Outside of Booths 4, 5,
6, 7,and 8

Teast effectiveness of air
showers compared to other
lanes

11/22-11/729

Qutside of Booths 4, 5,

Test the effect of shuttm g off

Shuteff pedestal

(week 19) G, 7,and 8 pedestal supplies supphies to lanes 5 and
7

11/29-12/10 | Outside of Booths 4, 5, | Test effectivenecss of air Aur shower air

(week 20-21) | 6, 7,and 8 showers compared to other | supplies opened

lanes

fully—Miax airflow*

*Max air flow to lanes 5 and 7 was measured as 1510 ¢fim for Lane 5 and 1720 cfim for Lane 7
Ongunally these were adjusted to 1240 cfm for both lanes
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Table 11  External air supply measurements

Lane No Imitial Measurement | Second Measurement
(cfm), 7/16 {cim), 11/4
4 2380
5—Air Shower 1250 875*
G 3300
7—Air Shower 1230 gB(*
8 2090

*Adjusted to 1240 on Nevember 4, 2002
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Table TV CO summary measurements for the day smfi duning the July 2002 survey Note the
highest values for area measurements are highlighted

CO Monitor Average CO Peak CO Number of Shifts Number of
Location Concentration, ppm | Concentration, | Sampled (No tolal | peaks =200
(8td Dewiation) Ppm CQO measurements) ppm

Lane 4-Area 93(12) 93 3 {4406) 0
Lane 4- 100(1 15) 213 3 (3964) i
Inspecior

Lane 5-Area 142(37) T47 3 {3985) 15
Lane 5- 104 (1 41) 201 3 (3964) 1
Inspector

Lane 5-Front 232{(37) 700 3 (2868) 13
Lane 6-Area 25(13) 506 3(3963) 8
Lane 6- 8531 082 3 (3942) 7
Inspector

Lane 7-Area a8(06) 344 3(3928) 11
Lane 7 - 98(18) 1173 3 (39206) 8
Inspector

Lanc § — Area B1(071) 287 3 (3906) 2
Lane § — 73(18) 247 3 (3903) 5
Inspector

Lane 8 - Front 18 4 815 1 (1381) 11
Roof 52(22) 23 2 (2008) 0
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Table V. CO summaty measurements for the swing shift during the July 2002 survey Note the
highest values for area measurements are highlighted

CO Momtor Average CO Peak CO Number of Shifts Number of
Location Concentration, ppm | Concentration, | Sampled (No total peaks =200
(Std Dewviation) pPpIn CO measurements) ppm
Lanc 4-Area 61{20) 72 3 (4335) Q
Lane 4- 76{15) 244 3 (4330) 2
Inspector
Lane 5-Area 8427 575 3 (4369) 3
Lane 5- 62{15) 168 3 (4364) 0
Inspector
Lane 5-Front 164 (58) 1176 3 (4379 16
Lane 6-Area 56(1 %) 193 3 (4344) 0
Lane 6- 481 4) 466 3 (4339 . pi
Inspector
Lane 7-Arca 583 1) 214 3 (4380) 1
Lane 7— 59(16) 195 3(4383) 0
Inspecior
Lanc 8§ — Area 48(13) 538 3 (44109 5
Lane 8 — 6L27 326 3 (4404) 4
Inspector
Lane § — Froni 8530 4438 3 {5887) 11
Roof 1 5000 26 2 (2205) 0
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Table VI CO summary measuremenis for the graveyard shift durng the July 2002 survey
Note the highest values for area measurements are highlhighted

CQ Monitor ] Average CO Peak CO Number of Shiflg Number of
Location Concentration, ppm | Concentration, | Sampled (No total | peaks =200
(Std Deviation) ppm CO mcasurcmenlts) ppm
Lane 4-Area 109 (2 0) 622 3 (4540) 2
Lane 4- ] 1082 1) 32t 3 (4547) 2
Inspector
Lane 5-Area 17.3 (1 8) 539 3 (4538) 22
Lane 3- 13949 976 3 (4524) 16
Inspector
Lane 5-Front 214 (1 6) 425 3 {4511) 11
Lanc 6-Arca 109 (09) 687 3 {4531) 3
Lane 6- 107(2%) 1026 3 (4524) 12
Inspector
Lane 7-Area 136(06) 444 3 (4543) 39
Lane 7 - 113(50) 1216 3 (4516) 26
Inspector |
Lane § -- Area 20(02) 915 3 (4550) 10
Lane 8§ — 69(18) 241 3 (4530) 4
Inspector
Lane 8§ — Front 11042 7) 367 3 {4443) 5
Roof o 49 20 1 (640) 0
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Table VI Long Term survey results-Comparison of Average Area CO concentrations by lane
(Data from weeks 1, 2, 4-7, 18)

Manitor location | *Average CO Concentration, ppm | Number of Shifts Sampled
(Std Dewviation) {No total CO measurements)

Lane 4 4 6(23) 146 (46667)

Lane 5 60(35) 146 (46662)

Lane 6 50(22) 146 (46661)

Lane 7 40(23) 146 (46645)

Lane 8 41(20) 146 (40645)

*The average from each shift was computed for each lane From this data, averages and standard
deviations were calculated and are shown in the table At 5% significance level, lanes (4, 5, 6)
average > lanes (7, 8) avcrage (Ratio (4, 5, 6)/ (7, 8) =1 28) Staltistical significance here and 1n
the {ollowng tables was determuned by a statistical inear model adjusting for means for shufi,
lane, and shuft by lane combinations, and mcluding random compongnts for the correlation of
shufis taken m succession ¥ The response 1n the model was the average of the natural log of
the mcasurements for each (lane, shift) combination
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Tables VIl A, B Long tenm survey results- Companson of Average Area CO concentrahions by
shift
A Weeks 1,2,4-7, 18

Shift {ime of day) *Average CO Number of Shifts Sampled
Concentration, ppm {Std | (No total CO measurements)
Deviation)

Day (08 00-15 49) 45(22) 240 (76245)

Swing (16 00-23 59) 338(18) 245 (78400)

Graveyard (24 00-0759) [59(3 1) 245 (78645)

* Averages for each (lane, shuft) combination were computed, and these were used to obtan shift
averages and standard deviations shown 1n the table  Although differences are not statistically
significant at 5% level, when raiios of graveyard average to other two shift averages were
cemputed separately for inside and outside lanes, ratio for inside lancs was about 20% higher
than that for the outside lancs {1 51 for imside lanes compared to 1 26 for outside lanes,
sigmficant at 3% level)

B Weeks 11-13, 15-17

Shuft (time of day) *Average CO Number of Shifts Sampled
Concentration, ppm (5td | (No total CO measurements)
- Deviation)
Day (08 00-15 49) 2319 164(51507)
[ Swing (16 00-23 59) 25(2 1) 164(52480)
Graveyard (24 00-07 59) | 3 5(3 2} 168(53878)

* Means for each (lane, shift) combination were compnuied, and these were used to obtain shifi
averages and standard deviations shown 1n the table Differences between shifis are not
statistically significant at 3% level

Table IX Long term survey results- Comparnison of inside booth vs outside booth
Weeles 11-13, 15-17

Monitor Location *Average CO Concentration, | Number of Shifts Sampled
| ppm (Std Deviation) (No_total CO measuremenis) |
Lane 4 —outside booth | 235 (2 2) 126 (40170}
Lane 4 —inside booth [ 27 (2 4) 126 (40164)
Lane 5 —ouiside booth | 33 (2 6} 126 (40158}
Lane 5 —nside booth [ 26 (2 8) 126 (39925}
Roof 1007} 126 (40097)

* With 95% confidence, the ratio of outside booth to instde booth1s (1 07, 1 14) However, as
the data in the table indicate, the estimated ratio 15 0 93 for lane 4 (95% confidence mterval
(0 89,097))and 1s 1 31 [or lane 5 (93% confidence mterval (1 25,1 37})
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Figure 1 Calexico Site Plan/Layout

Head House
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Figure 2 Calexice prumary inspection arga with canopy roof

Canopy Covering Primary
Inspechon Area
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Figure 3 Blower units installcd on roof over pnmary unspection area for Lancs [-3

EC-1 Aar Supply Fan
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Figure 4 Air shower as installed in primary mspection lane 4

Qutside Asr Supply
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Figure 5§ Outside booth air supply {or pnmary mspection lanes 3 through 11

Ouiside Air Supply
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Figure 6 Pedestal air supply used to dilute the exhausts from the tailpipe

Pedestal Aur Supply
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Figure 7 Umdirectional air shower as mstalled in pnmary inspection lane 7 Note the
transition from the existing arr supply outlet




Figure 8 Unidirectional air shower shown here in place duning the engineenng
evaluation

Aur Shower
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Figurc 9 Personal and area monitors used during the fuly 2002 survey Note the area
menitor located jusl outside of inspection booth

Area Momior
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Figure 10 Froat area monitor used during the July 2002 survey Note the area monitor
located approximately 10 feet of mspechon booth
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Figure 11 Companison of area and personal average CO concentrations for the day shaft

from the July survey
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Figure 12 Companson of area and personal average CO concentrahions for the swing
shuft from the July survey
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Figurel3 Companson of area and personal average CO concentrations for the graveyard
shift from the July survey
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Figure 14 Companson of long term average CO concentrations by lane for data
collected from July-December 2002

Average CO Concentrations by Lane
July-December 2002 Long Term Data
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Figure 15 Companson of long term average CO concenirabions by safl for data
collected from July-December 2002

Average CO Concentrations by Shift
July-December 2002 Long Term Data
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Figurelt Companson of area average concentration mside the booth to directly outside
of booth underneath the awr showers

Average CO Concentrations by Monitor Location
Inside versus Outside of Booth
July-December 2002 Long Term Data
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Figure 17 Backup vl cars at the Calexico Port of Entry






