- = B

2 = -

- SN 9=I HQ-

——

AV-R-92/6088

AV Project 206018

/

VOLUME 1 OF 2

AMBIENT AIR ASSESSMENT
_at the
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CA .

Submitted to
Dames and Moore

;8801 Folsom Boulevard, Suite 200
' Sacramento, CA 95826

Prepared for |
Union Pacific Railroad Company

1416 Dodge Street, Room 930
Omaha, NE 68179-0930

September 1992

~AeroVironment, Inc.
222 East Huntington Drive + Monrovia, California 91016 + U.S.A.

. - Telephone 818/357-9983 -« Telex 467 121, AERQVIR-C1 + FAX 818/359-9628



"

13

=% DAMES & MOORE

8801 FOLSOM BOULEVARD, SUITE 200, SACRAMENTO, CALIFORNIA 95826
(916) 387-8800 FAX: (916) 387-0802

September 17, 1992

* Mr. Val L. Siebal

Region 1, Department of Toxic Substances Control
California Environmental Protection Agency

10151 Croydon Way, Suite 3

Sacramento, CA 95827

Attention: Mr. James L. Tjosvold, P.E., Chief
Sacramento Responsible Party Unit
Site Mitigation Program

Re:  Transmittal of Report
Ambient Air Assessment
Union Pacific Railroad Yard
Sacramento, California
Project N 173-072

-

Dear Mr. Tjosvold:

B e S

Union Pacific Rallroad Company (UPRR), has requested that Dames & Moore transmit the above-

referenced report. Presented in the report is a summary of the ambient air monitoring program activities

conducted at the site during July and August 199'2"”' The ambient air monitoring program was conducted
in accordance with the California Envu'onmental Protectlon Agency, Department of TOXIC Substances
Control (DTSC)-approved work plan (AeroVironiment, Inc., June 1992)

If you have any questions or require further clarification, please contac;’ihe undersigned at (916)
387-7527. | "

Sincerely,
DAMES & MOORE % Z
Timothy K er

Project Manager
Attachment

cc: Distribution List

Lu2DTSC. Air

OFFICES WORLDWIDE
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Section 1

J
" INTRODUCTION

1.1 PROJECT BACKGROUND !

v : , ‘ o
The Union Pacific Railroad Company (UPRR) Yard Sacramento site is located in south
Sacramento in Section 13 of Township 8 North Range 4 East and in Section 18 of Township 8
North, Range 5 East, Mt. Diable Base and Mendlan (Figure 1-1). The site encompasses an area
of approximately 95 acres (Figure 1-2). The site has been divided into an inactive eastern
portion, and an active western portion. Thjé inactive portion of the site is fenced, unoccupied,
and is the area of the site where former railroad maintenance activities were conducted. The
active portion of the site is occupied by a switching area for transferring cars between trains, the
main active track, and an office building for-Sacramento railroad operations.

Residential property borders the site to the north and east; commercial and residential property
borders the site to the west. The main thoroughfares closest to the site include Freeport
Boulevard about one-fourth mile west, 24th Sweet 500 yards east, Portola Way 50 yards north,
and Sutterville Road 50 yards south.

The California Environmental Protection Agency, Department of Toxic Substances Control
(DTSC) directed UPRR to conduct an ambient air assessment of this site to determine levels of
lead, arsenic and asbestos in the air. Dames]{and Moore has been contracted by UPRR to conduct
environmental services as needed at this facility, Dames and Moore subcontracted
AeroVironment Inc. (AV) to prepare a qualuy assurance project plan (QAPP) and to conduct the
ambient air monitoring, sample analyses and reporting requested by the DTSC. This report
presents the findings from the ambient air assessment. '

1.2 PROJECT OBJECTIVE 1

- l

The primary objective of this project was to assess upwind and downwind ambient air
concentrations of selected species, including total suspended particulate (TSP) mass, lead,
arsenic, and asbestos at the property boundary of the facility and at one location south (upwind)
of the property. These data were supplemented by the collection of meteorological data at the
site, including wind speed, wind direction, temperature, and wind direction standard deviation
(sigma theta, Gg), for assessing the meteorological conditions during each measurement period.

1.3 SCOPE OF WORK

- The ambient air assessment program included:

e Collection of ambient particulate matter on filter media at six locations using low
volume impactors (lovols). Eacﬁ sampling period lasted approximately 24 hours.

92/6088 | 1-1
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Analysis of the "sampled’ particulate matter filters for mass, lead, arsenic and
asbestos. | -

. Measurement of ground level (3 meter) wind speed, wind direction, temperature and
turbulence. :

1

The ambient air sampling program was performed durmg a two-week period commencing July
21, 1992 and ending August 4, 1992, .

AV was responsible for preparing the QAPP (AV, 1992a) and assisting Dames and Moore with
interfacing with applicable regulator'y agencies 1o obtain approval of the study approach,
installing air quality and meteorology monitoring equipment at several locations at the project

site, performing laboratory analyses of *tcollected sampies and processing data collected during
the monitoring period. ' i '

During site set- up, an AV scientist 1nstructed Dames and Moore cmployees on mamtalmng the -
field operations, including filter medla changing and checking the lovol and meteorology

equipment for proper operation. ]

AV’s QA department performed a systeo'l and performance audit of the lovol and meteorologlcal
sensors during the two—week monitoring penod -

|
|
i

1
|

|
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Section 2 .
 MONITORING PROGRAM

On-site meteorological data acquisition began approximately three weeks prior to setting up air
sampling equipment at the site. The site-specific meteorological data were assessed prior to air
sampling station field set-up to confirm the location 'of stations with respect to prevailing wind
direction.

Samples were collected over fourteen consecutive days between 21 July 1992 and 4 August
1992. Meteorological data was cellected during all of July and through 4 August 1992. Twenty-
eight upwind, 56. downwind and/or sensitive receptor area, 11 collocated and three field blank
samples were collected and analyzed for total mass. Except for the three field blank samples and
five of the collocated samples, all samples were also analyzed for lead, arsenic and asbestos.

2.1 SITE SELECTION PROTOCOL

As described in the project QAPP (AV, 1992a), the basic guidelines for selecting the quantity
and location of the particulate matter monitoring sites were specified by the DTSC in their
‘Standard Operating Procedures (SOPs) for Air Sampling and Analysis (DHS, 1990, Chapter 19)
and their SOPs for meteorological data (DHS, 1990, Chapter 18). Three particulate monitors
were located in the predominant downwind direction, one monitor in the predominant upwind
location at the property boundary, one monitor approximately 1/4 mile from the site in the
predominant upwind direction and a sixth sampler was located along the western site boundary
adjacent to a "sensitive receptor” residential area. A seventh sampler was collocated adjacent to
one of these samplers, consistent with the DTSC SOPs.

2.2 PARTICULATE MATTER SAMPLERS |
Low-volume air samplers (lovols) with "wind decelerator” TSP inlets were used to collect
particulate matter. The lovols consisted of sample inlets, filter cassettes and
flowmeter/controllers for each sample stream, a pump and timer. The‘san');ple inlets and filter
cassettes were placed on a pole that was either freestanding or supported by a tripod. The sample
inlets were adjusted to a height of about 2 meters, except at the upwind site at the college where

the sampler was placed on the roof of the stadium, approximately 12 meters above ground
surface. : - : ‘

Each lovol had two filtration channels; one used for the mass and metal analyses, and a second
used for asbestos analyses. The total mass and metal sample stream drew ambient air through a
preweighed 47-mm ringed-Teflon filter at 16.7 liters per minute (Ipm) as shown in Figure 2-1.
The second sample stream drew air through a filter cassette holding a 25-mm cellulose ester filter
at 1 lpm for asbestos. ' ”

92/6088 21
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The flow rate for each sample train was monitored by in-line rotameters. The flow rates for both
sample trains were adjusted to their appropriate rates using metering valves attached at the
rotameter outlets. A single vacuum pump at each site.was used for both sampling trains. The
sample start and stop times were controlled at all but one site by a timer (the site operator
manually started and stopped the sampler at site 2). A running time meter and/or the site
operator manually starting and stopping the pumps was used to determme the length of each
sampling period.

The Teflon filters were preloaded into plastic filter cassettes by an AV field scientist prior to
delivery to the field site. The mixed cellulose ester filters were preloaded into plastic filter

cassettes by the laboratory performing the asbestos analyses

The cassettes containing numbcred Teflon filters. for mass and metals and numbered cellulose

~ester filters for asbestos were installed on each particulate sampler at the beginning of each

sampling period. The filter cassette and sampler ID, sampling location, sampling périod, and
sampling rate were entered in a chain-of-custody sampling form. The field operation activities
required checking the start and final sample flow rate, removing the exposed filter cassette, then
installing a new filter cassette for the following sampling period and checking its sample flow
rate. The exposed filters, along with a chain of custody form, were shlpped via express service 1o
the analysis laboratories.

The lovols were calibrated on-site at the beginning and end of the project., A mass flowmeter
was used to perform the flow calibration. A description of AV’s.lovol cahbrauon procedures is
described in detail in the project QAPP (AV, 1992a).

2.3 METEOROLOGICAL STATION

To obtain meteorological data, a portable weather station was set up at the end of June 1992 and
operated through the end of the particulate matter monitoring period: The meteorological
instrumentation was placed near the center of the inactive portion of the site at the location

“shown in Figure 1-2. The meteorological system conformed to the U.S. Environmental

Protection Agency’s (EPA) meteorological station specifications and operation guidance
document (EPA, 1987a). The station was installed on a tripod with a two-meter mast. The
system was calibrated during the field installation and again at end of the field study. Wind
speed, direction, sigma theta (60-minute averaged wind direction standard deviation), and
ambient temperature were continuously monitored and processed into hourly averages by the
in-field meteorological and data processing system. Further details regarding the instrumentation
and operation are included in the QAPP for this project (AV, 1992a).

92/6088 | 23
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2.4 SAMPLE ANALYSES ',

Laboratory analy'ses‘for total particuilate mass, lead and arsenic in the filter samples were
performed by Keystone/NEA in Portland, Oregon. Laboratory analyses for asbestos in the fllter
samples were performed by EMS Laboratones in Pasadena, California.

2.4.1 Filter Analysis for Total Mass

All filters were equilibrated in a temperature- and humidity -controlled room, inspected for
damage, numbered, then weighed.on a Cahn 27 electronic balance. After field use, the filters
were returned to the laboratory for fmal processing. Upon receipt at the laboratory, the filter
numbers were checked against the chain-of-custody record included with the shipment from the.
field. The filters were then placed in a temperature- and humidity-controlled room to equilibrate
for at least 48 hours. The filters were then inspected for damage and weighed a second time on
the electronic balance to determine the total particulate mass deposit. The mass concentration
was then obtained as the-quotient of net weight and total air volume sampled.

2.4.2 Filter Analysis for Lead and Arsenic

After the final mass determination, the ﬁlter samples were analyzed for lead and arsenic by X-ray
fluorescence (XRF); a method approved by the DTSC for analysis of ambient air samples (DHS,
1990, Chapter 19). Additionally, Keystone/NEA’s lead determination method has been approved
by the EPA as an "equivalent method" (*EPA 1989). The lead and arsenic concentrations were
calculated for each sample using the total air volume sampled in a manner similar to the mass
concentration calculation. i

l

2.4.3 Filter Analysis for Asbestos
. |
|

The exposed mixed cellulose ester fil’ters were sent to EMS Laboratories for analysis by
transmission electron microscopy (TEM) for asbestos particles. The TEM analysis was

performed using the EPA Yamate II method This analysis provided results for seven asbestos

structures (chrysotile, amphibole, cromdolue tremolite, amosite, anthophyllite and actinolite).
EMS has been accredited by the Natlon!al Institute of Standards and Technology for airborne
asbestos and asbestos bulk samplc analyses.

2.5 SAMPLE HANDLING |
!

A chain- of—custody form was filled out‘for each samplmg period. Copies of these chain-of-
custody records are included in AppendxxrA These records documented sample possession from
the time of collection to the time of receipt by the laboratory. They included:

92/6088 o 24

e wp e m wm s e e omy em gm Em g em e



of]

- == o = e = = é=£=°= -

—  sample identification number

~ date and time of sampling

- beginning and end sampler flow rate
—  analyses required

- sampling team members’ names and appropriate signatures
—  shipping time and date '

Additionally, the site technician kept a second field log for the monitoring activities conducted at
each site. Upon receipt of the samples by the analysis laboratories, the filters were checked
against the chain-of-custody records for accuracy and completeness. The Dames and Moore field
logs were used to verify and correct nine filter ID entry errors found by the laboratory sample
custodian in the chain-of-custody forms.

92/6088 - : 2-5
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“Section 3 .
RESULTS
3.1 AMBIENT PARTICULATE MATTER RESULTS

The measured total particulate matter concentration averaged 35 }.ngm?’ at the upwind site at the

~ stadium (site 1, see Figure 1-2) and 41 ug/m3 at the upwind site at the UPRR Yard boundary

(site 2). The total mass concentration averaged 30 p.g/m3 at site 4, the most predominantly
downwind site. The total mass concentration averaged 32 pg/m- and 35 pg[m3 at sites 5 and 6,
respectively; these sites were along the eastern border:of the UPRR Yard, downwind during most
sampling periods. The total mass concentration averaged 40 ug/m3 at site 3. This site was
downwind of the UPRR Yard for two sampling periods when the winds were out of the
south-southeast. California Air Resources Board (CARB) air quality data for a station near the
UPRR Yard recorded a range of 37 to 93 },J.g‘/m3 and an average of 64 ug/m3 (CARB, 1990a).

The lead concentration varied from 0.010 to 0.020 ug/m3 with the highest values observed at the
upwind property boundary site. The arsenic values for all sites were between 0.0000 and
0.0013 pg/m~, which was near the analysis detection limits and similar in magnitude to the
overall uncertainty for the measurement. CARB 1990 air quality data for a station near the
UPRR Yard reported a range of 0.020 to 0.070 u g/m3 for lead and an average lead concentration
of 0.038 pug/m~ (CARB, 1990a). CARB data on arsenic air levels were available from an
ambient air toxics stations in Citrus Heights and Stockton, California. Arsenic levels at these
sites ranged from not-detected to 0.0032 ug/m (CARB, 1992).

Asbestos fibers were detected on two samples at the stadium (site 1) and on four samples at the
upwind site at the UPRR Yard boundary (site 2). Asbestos fibers were detected on three samples

* collected at site 4, the most predominantly downwind site. Asbestos fibers were detected on five

samples at sites 5 and 6, respectively; these sites were along the easteérn border of the UPRR
Yard, downwind during most sampling periods. Asbestos fibers were detected on two samples at
site 3. This site was downwind of the UPRR Yard for two sampling periods when the winds
were out of the south-southeast. The asbestos concentration for these seventeen samples varied
from 0.004 to 0.020 structures per cubic centimeter (¢c). (The analysis lower detection limit was
0.004 structures per cc; the analysis uncertainties was similar in magnitude to the detection
limits. Analysis uncertainties for each asbestos sample analysis is included in Appendix D.)
CARB urban air quality data for asbestos are quite limited, but indicate a range of not-detected to

0.0148 structures/cc, and an average of 0.0013 structures/cc (CARB, 1990b).

A complete summary of the results for the particulate analyses is shown in Table 3-1. The

_laboratory data reports for each sample analyzed are included in Appendix B for mass,

Appendix C for lead and arsenic and Appendix D for asbestos. The filter 1d¢nt1ficat10n numbers
provided in the chain-of-custody data in Appendix A can be used to identify the sampling
location and data for each of the sample results shown in Appendices B through D.

92/6088 - : 3-1
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Table 3-1.

- he mm e e e mE TR S e A e® me 48 == me = me ==

T TR T R i vl e e el Sl R o o
g ' EisiB/8i2i8B|E _mmwmm
LB L bl lelsigisiel L1 _La

: C “ ~ el oigt 1walaiaol
o=l | JEISIBIEIEEIE 18 5
- Loh lslsislaslel 1T

“ o - i2igisisl TaT
L ow Eiaig gigig; 183!
L - S A IS R w KA i3 m nnn |_| m l_- - |"| . -"

P et PR it 1 .
LY Tiei8|8|E g
L8l Lelilele e e Ry L _tel
- i~ -3 ~

S SN Sie|8 g 4 € g
AR~ S A Lol leigisgicgial (L 1L _Lsi
! o ~ . -t

 filw)] (¥ Gl1E[8IE§IE 1¥g

e bml [y e or wa o= aw m - . m - .- m 5t me ew == am Hl - —
] — e~ oy ] =

i i g LRS- 8 ¥z

l_l -— ncu e o= wa . e e e ww m - - l“.vl .. m an me ae =a o= we |.
P - = ~lal
L o218 ¥ici 8 g € a
L8 L Lk sisls REE S

Mue:

| .S "
————
L} 1

0.0007 :0.0007 :0.0007 i0.0007 :0.0004 :0.0007 :0.0009 :0.0004 :D 0007 i0.0004 i0.0007 ;0.0007 i0.0007 :0.0007 i0.0007 :0.00US :0.000% :
£0.0003 :0.0002 $0.0002 i0.0003 :0.0003 0.0000 {0.0000 :0.0600 :0.0000 10.0000 {0.0003 $0.0003 :0.0006 :0.0000 :0.0002 :0.0000

|
TN A HHHR AR
P | “is|Bigid:8B) | (Sie
L8 tlllielsls L 2] _
I R = e T T T T T gt
| 3ig ¥1318 1IN T
KR - A lolLllelsielesi®: | 1 _1sl
Csl. lsiaimlalels 1 iEia
- ! ! ‘- _ @ .
SRR tellisisl n, LRt el
T TS T - C -
- Bisi§ 2igi | igl=
' [ ' -t - ! 1 1 -
LoBLE LTl Tigd :w: Lol LIZLZESH
L 3igl BT B 18lg
LoEl3 huruzmg S8, (%
Pl slalelgliaisgl 1 Tgi=Tgl
SN ¥ £i8|8 = | o iz
R - A Ldololele sl 81 L L  1&l
PT2TTT O Teia Tl i S
AT 5 $iz18 g L 1¥ia
LR I Ll lelelsicsi®i
1 1] e e e N
i3 sm T8 -3 €l ¢

iA5, Uncer, ug/n3 10.0001 $0.0003 :0.0007 i0.0004:0.0004 100006 :0.0008 :0.0003 100003 10.0004 10,0013 :0.0005 100006 i0.0007 :0.0006 100001
" 0.0139

i .1 = P =

1 -] m = v = m

“ D" - 2 .ﬂ ~

" T "B R o=

1 b | [ u s —

1 [ J :

i < | nM ! P mM e
LoalE 4 £ £°'2 £

< [ B R R R ww =% tw ar 4= mm me em e =v 2 e ee = e=
l 28! 31 i ,
(gL 8] S e :
!

e ae we sm em Sr Ce Be Se ee PR AT Fe e me 4w e ww SE SE T am % ae eas e

]
1
¥
L}

H ——
-

| ST S
L) L]
————t

10.0011 :0.0000 0. 0041

s .

I

| T vty gy DI
1) 1 ¢ 3
T

10.0040 1IN0 -
» l’\u" ey

.
N R T

.-
[

-

" =

:Fh,llloenug/n:i.!ﬂ._(llﬂ i0.0007 :0.0010 :0.0009 :0. 0007 :0.0010 :0.0011 [0.0009. (0.0009 :0.000% {0 G005 :0.0008 i0.0008 0.0010 :0 0009 {0.0003 :0.0011
../

10.0039 i

W ritn

nlaw

¥

wCic hf‘rnﬂ on

ectiggy

4 -u-.-h\: anal

1

AL LT R T

1

g

TSP value uarealistic; prodable prewelghing error.

Not detected at analysis louer linit.

Instruneat malfusction.
Guality control Field blamk.

Sanple aot analyzed

IASBES . Stras/cci0.0041 $0.0040 :ND

2

L]
L.
In
®
u

q



<

o s s G5 ax N EE = == = mE e Se S o Ss S 68 Gn .

Sanpling dates aad anbieat partioulate natter coacentration summary.

Table 3-1 coatimved.

I R B T S iy it b Bl B e i e e R el s
P I518/B 21818 (3l:iBigigig
cedelSlglisligligl (L L islslsisl
P sig! ; | SO i
o Bi<|8/ 83 B8 |"iZigigigig

LoELLL cedloi®lglglelel (L L _isislislisi

n“s 0 .(“ H __l 3_. __ “2 cc“-
Sisi8/B/8/8i8; !S5 Bigigi 8
o gisig gig! | igieigisligl v
(BLO(EjR|EIEIIE ] [BlslEEIEIE
IR I IREROEE
[- -] [y ~
H | s/8)8 188§ S|<|BEiBi3 8
;) 317885 8 $:5181813:8
Lot LLlllelelieslis 8 1 1 lelsislisl
Z Sl S8 % g |
5 ;quqm,mqm,m;m=:,m:mgmymwm:m
| | - lgls feoi |
[ o m_uvmm mmm s _ | i
R L.l leleisis ) 1 1 SIS S8
TERINEI JE |
2 :::m:m:m:m:m:m:::u:m:m:m:m:m:
3 © ci8ig 58 4
Lot LSS XS EE P RANNAIRANEE BN BN BE -3
s $i<i8|Bi§iB/§ !siziBiBigs
Lk LoLlllgleilesieliel i 1 . lesleslasls
-1 TEialeleiaie | lelzlelalels
oooomo.ooo
sl (ElciEEiElEl | iglal T
Lolslelsis! _ ls! j
JHHE
81888
Slslsis
{88 8
sisicls
g 1%
¥ §
3 3
4 o

LI P EZEIE ES NRIE B B BE N
! AR | - 5
EIEE AT o i¥ia B8 E 8
e - . oe oo ea o S o - Ll L.l LeL e e i
t (- “ o~ [—]

s §ix o Siew m w m m
e e e ee de ee e o o L PR R A L SR LU I L
SIRLIE AL
- L N o . L - e e el LlesLlele
ilopiEle IREHERERE
z m =igiE g 4 w2 m.m gl
” o ] (=] - - W -
brl TrglEiigla iRl tgldiglyialgl

¢0.0020 :0.0000 :0.0199 !

[ LT THGVQuvpHy DUpHPpIpE DI
' ' ' ¢ ‘'

.

Voot
s ’

10.0040 i¥a

[ SN DUSIRR
1] (] L]
o 43ty from ml¥ancbad —aeld

oY e

10.0199 :0.0040 M0

~sd Arharbae o

TSP value varealistic; probable preveighiag error.

Not detected at analysis louer linit.
Variadle uind direction.

= lastruneat nalfuaction.

Guality coatrol field blank.

Sanple sot amalyzed.

IASBES., Stros/ccii®

L]
w
n
«

"
VA

v




1402 :

1428 |

1404 § 1e2 ¢

1431 ¢

1466 ¢

148 ¢
3.6

1429 ¢
fommennt
o

1429 ¢

1428 !
1431 |

1454 ¢
1453 !

1402 |
")
1405 !

1411 ¢
946 |

Sanpliag dates and mlie;t partiocvlate natter comcentration sumnary.

1462 |

1462 |

1426 |
1424 %

s, Uacer, ug/n3 10.0005 :0.0008 10.0006 :0.0005 :0.0004 :0.0004 :0.0006 :0.0006 :0.0003 :0.0033 :0.0004 :0.0003 :0.0005 :0.0006 :0.0009 :0.0004 i0. 0033

1441 ¢

Table 3-1 costiaved.

1442

ASBES ., Stros/cci0. 0041 (WD

1405
1406

S

10.0007 :0.0000 :0.0003 :0.0004 :0.0000 :0.0005 :0.0000 :0.0000 :0.0005 :0.0004 :0.0005 :0.0004 10.0001 :0.0006 :0.0003 :0.0000 :0.0007 !

10.0095 0.0076 $0.0096 :0.0070 :0.0061 :0.0089 :0.0133 :0.0094 :0.0074 :0.0033 :0.0039 :0.0061 :0.0065 :0.0082 :0.0079 :0.0033 i0.0133

10,0007 10.0007 :0.0007 10.0007 $0.0006 :0.0007 10

TR TINE CRIW)
Pb, Uncer, ug/n3
UM TINE NI

6

iPrevailing Nind Dir.

9
. 0007

] -—
10.0040 :0.0020 i0.0000 :0.0141

10.0161

:0.0163 !0.0088 10.0069 :0.0071 0.0049 :0.0084 0.0045 :0.0079 :0.0079 !0.0000 :0.0163

0.0007 $0.0000 0.0000 :0.0003 $0.0003 :0.0001 0.0003 :0.0006 :0.0003 :0.0000
10.0010 10.0006 :0.0006 :0.0006 ;0 0006 :0.0007 :0.0006 :0.0007 :0.0005 :0.0000 :0.0010

10.0039

1
'
1]
13
+
L]
1]
’

0.0062 10.0069 :0.0119 :0.0081 :0.0079

34

10.0005 {0.0006 0.0000 :0.0004 :0.0007 ;

ASBES., Stros/cciiD

nass, /M3

:B.llioer.pgllﬂ 10.0005 :0.0005 $0.0007 i0.0005 i0.0007 i MR
Pb, Uncer, ug/n3 :0.0007 :0.0007 :0.0008 :0.0007 :0.0009 i MA

s, UG/M3

o O

6
6
)
]
§
§
)
6
6
]
b

[}
L]
L]
L]
]
&
1
*
.
.
[]
)
]
1
1
1]
]
L]
]
+
)
.

’- - -

analgsis data fron collocated sanpler at site 9 vsed as prinarg data for site 4 on 7/24, /27 ané 7/78, ot s collocated & aqata.

‘|II!IP - Il’lll — 4=I.Il - ll"lll' ‘lllllgl - 'I!I! - |l=II' !IIIII

Hot detected at analysis louer linit.
arsenic and asbestos

lostruneat nalfuaction.

Quality coatrol field bdlank.
% = TSP valve uarealistic; probable preueighing error.

Sanple not amalyzed.
= Variable uind direction.

= Leads

"
0
n
o
A
%




1463 |
7.4

e

239

10.0002 10.0000 :0.0008 i

3.4

1221
10.0033 ;0.0CD0 ;0.0134 :

1419
T

NA

it

3.8

1428 |

o

1443

1418 |
2139

7.4

434 1
-0063 10.00%9 10.0095 :0.0134 ;00107 ;00000 !

Aaoa

29.0-!
0.0000 :0.0007 :0.0004 :0.0008 |0 0000 A

Sanpling dates and anbient particulate matter coscestration sunmary.

39.9 ¢

0. 0005

0.8 ;

.|
L]

Table 3-1 contisved.

4]

309

321
B T el e e e

)
—m—t——— e e -
t ' T

.
]
]

1COLL-41As, Uncer, ug/n3 i}

hAsS, te3

Pb, Uncer, ug/n3

Pb, US/N3

ICOLL-4IRUR TIME (RIND | 1405 1419 % 14221 1429 0 1401 ¢ 1419 ! 1448 | 1423 !

iPrevailing Wind Dir.

COLL-4%hs, UC/M3

‘COLL-4: -
CoL-4
CoLL-4
coLL-4
CoLL-4
{5 TRLH

Sample:

(kL4
Hei YR H

R SR TN E A W W R R

10.000¢ i0.0000

.

{COLL-4:ASBES. . Stros/cc!MA

Instrunest nalfuaction.

Quality costrol Field Mask.
Lead, arsemic and ashestos analgsis data fron oollocated smplervat site 4 used a5 primary data for site 4-oa 7/24, 7/27 aad 7/28, rot a5 collocated OC data

CLL-4 = Collocated sanpler at site 4 used For backup aod collection of quality coatrol duplicates and blaek Sanples.

TSP value uaredlistic; probadle preueighiag error.

Hot detected at amalysis lower linit.
.Variable uind direction.

Sanple mot analyzed.




PLE-CH

PROJECT, #206018 AAAARRNRARRAAAR AR Rk &
. . : . ® »

SITE '1 UPRR * FINAL DATA »*
T R . * AS OF 10/SEP/92 =
7/21/92 (9 AM) - 8/4/92 (9 AM) * *

HRANAEAERANNN R AN RN AR

AEROVIRONMENT INC.

CLOCK HOUR [LOCAL STANDARD TIME)

o
W
o
-
1=
(%]
[=]
-,
Q
-3
o
o

DY 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 PREV

21 s s S SSW WSW Wsw SW SSW SwW SW SS5W SSW SSW SSW S SSE 5SSE
22 5 5 SSW. S SsW SwW SW. WNW L SW SW 5w SW SW SSW SSE SSE

S

s
.23 SE SSE SSW LJ NW NW NW WNW WSW .SW SW SW SW SwW SW - S8 SSE s
24 SSW SSW SSW 'SSW  WSW WsSW SW WSW SW SW SSW SW SSW SSW SSW SSE SSE SSB
)

w
w0

SSE ENE E WSW  [VA]
S SSE S [VA]
S SSW SSW  [VA]

s

7]
W0

—munnnuhnuniRnunwia
%]
w

25 SSW SSW SSW WSW SW SW SW SW  SW SSW SSW SSW SSW  SSW S S s

.26 8 S8 SWH WSW WSW WSW WSW SW WSW SW SSW SSW SW SW SW SSE SSE s

27 SSE SSW N WNW NNW NW NW NH WSW SW SSW SSWH SSW SSW  SSW S SSE SSE

28 SSW WSW S SW SW SW SSW SSW SSW SSW SSHW SSW SSW  SSW § SSE SSE SSE-

29 S SSW .SW SSW SSW SSW SSW SSW SSW SSW SSW SSW  SSW s [ s s [

30 SSW SSW SSW SSW  SW  SW SW SW SW  SW SSW SSH SSW SSW  SSW s s s

31 S SSW WSW WSW W W WSW SW SW SW SSW SSW SSW SSW sSsWw i 1 ([ 11 1 [ [ 10111 SSW

1 s s S NW SW SW W W WSW SW SW SSW SSW_SSW_ § _ SE___SE_. SE. _SSE. SSE-SSE--§SE-—SSE-- --§——SSE— -

ce— 2. —85E ~SSH——SW-WSW —WSW— WSW WSH "8SW™~ SW 'SSW S s s S SSE SSE SSE S S SSE [ s SSE
s S SSW SW WSW WSW SWH SW SSW SSW SSW SSW 8 SSE SE SE SE SSE SSE SSE SSE SSE
] ] ] ] ] ]

s s s [va]
s 5 SSW. _ S5W
5 s s SSW
s

141

H .
—uuLRLLOLuiEE N
—_

SSE S5BE s SSW

—wmnuurEununn
w

w0
%)
Jo]

L NI W P

10
11
12
13
14
15
16
17
18
19
20

St et At o bttt et St & et St . B Bt bt bt (L)

P PP P e ey Py ey ey P e P P P P e ey
PP N P e P P ey ey ey gy Py Py e P ey
e Bt Mt Wil et Sl et ot b bt bt B A St &4 ot
N Py oy P e e P P e 4 P P Y e e e
T T O P Y P ey gy gy Py Py Py ey ey
N ey e e Y P P P P iy Py ey gy oy ey
St St et Bt Mt ot Bl b Sl e et it St St S At gt
ot Bt bt M St Tt it el S St St Bt St S e At
I ey P P e Py ey ey P P e ey
S et S St Bt b il e e et St et Bt St e St Bt
PN ) A P Py gy ey ey py gy e, ey
S P S 5y e ) ey ey P ey P
TN P ey P ) ) P 7 Py e ey ey ey ey
ot et ) St Bt Nt e Bk ) St et b Rt o Bt At At

]
]
]
1
|
)
}
1
)|
]
1
)|
]
]
]
]

P P e e S ey ey ey e P P Py P
St el et i et St St St Nt v At St S bt A St Bt
ot Bt St bt et At bl e it St et St Hot Mo A el
it Mt b et et bl St St Sl St At S Al el et i
o et et b bt St vt Bt At St St St St et e Bt

S
)
]
]
|
]
1
]
)
)]
)|
1
]
1
]
]
]
|

P P Py P T £ ety iy ey ey Y P P Py
et i e? bt e b Sl ] et Sl et Bt )t Nt
P P Py P P P R P e e ey ey ey ey
et et At St Bt et it St f? St et St St et et b d
s ey ey ey e P P P Y P P P S e ey
Nt i b e ot it e St et St Al St e St e d
P P gy ey ey P P P P P P P P P e ey
[P Py WPy W W W P P U S S PP
Ll L L Y Y Yy Y e Lo Lo Lo Las L L]
it b bed bt S b b bt e e St b S Bt Rt R B
ey ey 1y ey P P Py Py oy Py Py ey e, ey
Eeend o o TS S T Sy S W S Py Sy S )
Py P ey P P P P P e ey e
Bt et Al e e A bt St S St S St Rt At S i S
P P Py ey e e ey
Nt et bt o St St St Bt St St St et Mt e Bt Bt
P P P e e ey ey ey P P ey ey
i L Ty Sy U i PP W
P iy ey Py e Py Py ey P P P
Rt Nt et et et bt B8 Gt ! St el bt e Bt bt et
T = i ey ey ey P P Y Py P ey P P ey
St St S b St ek b St Bt Nt e it St St f? St b
P P P P P P ey ey e Py ey ey
et o b et et St B ot St At et A St B bt S bt
T P ) ey P P P P P iy ey gy Py e ey ey
P P Py Py ey P ) P =y iy ey oy e ey ey ey
C P sy ey ey Py P ) ) P P P Py ey

0 St o et o e e ot (et et e et ol At et et et

/-]
w
%]
%]
=
W
w
w
w
n
0

0
=
(]
=
7]
=

PV S SSW SSW [VA] WsH SW SW SSW SSW SSW SSW

' 0U004 [Program: EDMS_MONTHSUM Version: LC:12-MAY-92

TABLE 3-2. Prevailing wind direction during the fourteen-sampling periods.

o ap e e o e e o omy oew g o s A oot i



- s oam w st = = S S == em o e -

MONTHLY

® PO

WIND DIRECTION SHEET KEY

'

291-26

e )
T

= Swets  LONIIT. 16NN

RO MCT Nang. & 440

Oy
g

CLOEH MOVR  (LECA Slasmal® Pongh
* (1] (1) " " " (1] " " L1] e " e
[l ] 4 e w 8 o0 19 AW iwe [ »
L] -, L . we B e mm M wd N
- ey o e 0 md M o we e g
- ey e Bd W W 9 o om Wy N [
- N e W e e be By 9 W =g
M owa s . 5 ¥ W O em.am e ws oW
W Ws M wm D S el [ » " wa Wy
I M R Bl by e S B W W & -
o BB BiW M§ 4 s - e 5 W M L
L B ] o8 BV =¥ o8 M L e 2 ¢ ol
L] v § gy =y v =3 S B8 nd [ ]
o8 MU b s N NeE . B e (L AT
A 055 J0F HaN 08N IV M ESe W8 eee 4 0
—t ¥ ol oW ] . e e .
T s Wk W W S [ v [
He e - o a0 o3 a2l [ e amg .
Sy s bay MR My Jwe P W MM 1 = .
] [ o vy [ [ . w8 NN esw s sy
S wel B Ny m wE ve By SEU bmy w WS
o WM W W W S WER VI W » [
U W By A W BE M e R W W
g TR TR TR T T T W e T e g
"e LR e d L3 [ L L R " o dw [
a0 o Wl o e ud [ 9 R L] [
- e my » 5 M e e e & o
o ww - e w es 4 &M 4
o e 52 i e ew s e ew e g L
- . W a by R B8 e . 3
wy By el e 40 400 G4 eI W e w8
@ B0 We e $50 BIF U8 DO L8 4T » s
- g e W - a win wdv waw. ». [ ] .
o vy W e W e 5 e e v .

everecsstsIscsisncnny

.
Satssssencacsasncsness

. Pl sava
- A B baaasen

.
.
.
.

froject neme, nusber, and locstion.
Stsudon tdentificstion oumber.
Monchly period which date covars.

‘Date the dits vas finslized,

o [ -nnd-‘lot vaciable, which indlcates

no definite pravalling wind divection.

Go-futor progrem name and revision date.

@ Q

" te ‘posaible.”

®@®

Lattors indicate ressom for miseing data.
{eee mlesing data codes)

“VA" stands for variable, which 1adicstes
no defictte hourly average vind diractica

Day of chs month.

Bsglnoing hour in locsl Standard Time

(never ‘Daylight Savings Tims). Thus the
‘hauxly sverage under hous™01" occured Juring
the period 0100 te 0300.

TABLE 3-3. Key for meteorological data summary tables.

Altituds of msssurements.
(10 maters, 20 matars, otc.)

Tavamster.(the uaits are degrese of &
clrcle 0 to )60 to the nestest § degcaes

Computer parameter cods.

W AeroVironment Inc.




PROJECT, #206018

SITE 1

UPRR

RARANS AN AN AN R A h

*
L ]

FINAL DATA

L]
*

GLE-CE

. »
1992 i As oF 25/auc/92 +

NAARABAARRRRNANA N A A NN

JULY,

~ AEROVIRONMENT INC,

.

CLOCK HOUR [LOCAL STANDARD TIME]

00 [+ § 02 03 05 06 07 09 10 11 12 13 14 15 16 17 18 19 21 22 23 AVG PRAK

=4
b

o4 o8 20

1.69
2.26
2.65
3.8
2.36
2.78
1.7%
1.36
2.03
3.12
2_3.80

3.47
2.96
4.68
5.12
3.65
4.60
3.22
2.23
3.89
4,76
4.64

2.18 1.96 1.78 2.27 1.78 1.89 3.26
1.97 1.8 2.05 1.96 2.29 2.23 1.87
1.641.98 2.50 2.68 3.95 4,24 4.29
4.02 4.38 4.91 3.65 3.21 3.38 3.86
2.17 2.00 1.85 2.08 2.27 2.97 3.18
2.57 2.63 2.71 3.27 4.17 4.60 3_96
2.89 2.12 2.02 1.86 2.06 2.03 2.14.1.49 0.39
1.65 2.03 1.49 2.07 2.23 1.93 1.65 1.91 2.12
1.8¢ 2.35 2.33 2.92 3.71 3.01 3.69 3.09 3.08
2.75 3.73 4.19 4.69 4.70 4.76 4.54 3.81 3.81 3.21
3.81 3.99 4.01 3.89 4.03 3.59 4.08 3.80 3.48 3.47

3.47
2.96
4.27

2.67
2.66
4.46
3.89 3.39
3.38 3.65
4.07 3.49

2,48 2.50
2.16 1.75
4.68 4.42
3.27 3.47
3.04 2.77
4.00 4.33
1.35 0.64
1.79 1.33
2.74 1.67
3.22 4.16
3,04 2.52

1.80
2.26
1.57
3.97
1.89
2.11
2.28
1.34
1.72

1.13
2.65
1.45
3.94
1.1
1.685
2.21
0.84
1.58

1.10 0.95 .65
2.82 2.72 2.42
1.50 2.14 2.21
3.62 3.59 3.01
1.85 2.18 2,14
1.95 2.38 2.37
1.60 1.05 0.92
0.63 0.56 0.65
1.32 0.61 0.85
1.97 1.72 1.93 1.18 2_64

1.04
2.96
2.66
2.95
2.42
3.04
1.32
1.11
2.11

1.17 1.09
2.54 2.09
2.07 1.65
3.54 2.90
2.45 2.39
2.21 1.80
1.21 1.30
1.06 1.02
1.77 1.26
3.02 3.09
4.03 4.07

1.72
1.86
1.60
3.34
1.98
2.07
1.75
1.03
1.61
3.32
3.47

0.82
2.38

1.18 0.98
1.60 1.81
2.141.73
4.61 5.07
2.43 2,22
2.24 1.42
.22 2.1
0.51 1.30
1.67 1.13
2.00 2.38

0.60
2.25
1.86 2.02
5.12 4.74
2.08 1.43
1.76 1.72
1.84 1.55
1.15 1.26
1.21 1.31
2.09 2.06

LR -R-N BTN SV NN

10

2.36 2.62
2.55 2.13
3.05 2,93
3.24 2.70
3.11 3.13
4.45 4.95
3.26 31.53
4.03 4.79
3.05 2.93
3.40 3.32
2.76 1.99
2.16 2.51
2.07 2.09
3.12 2.31
1.53 1.58
1.98 1.61
2.65 2.79
4.14 3.85
3.88 3._48
3.56 3.45

3.33 4.64 4.49 3.99 3.5)
2.97.2.56_2.42.1.34.1.69..
0.93 1.35 1.88 1.99 2.66
2.37 2.66 2.41 2.68 3.10
2.62 2.55 2.27 2.84 2.66
2.62 2.75 2.44 2.43 3.03 2.45 2.33
3.82 3.07 2.97 3.75 4.9 4.36 4.35
4.48 4.32 3.79 3.64 3.56 2.84 2.99 2.08
2.91 3.24 3.11 3.29 3.21 3.35 3.686 4.23 4.31 4.14
5.02 5.14 4.95 4.58 4.42 4.05 4.47 3.03 2.73 2.06
2.64 2.49 2.81 2.74 2.60 2.44 3.06 3.02 2.62 2.77
3.64 3.92 3.83 3.71 3.94 4.17 4.86 4.79 4.16 2.29
1.69 1.87 1.82 1.27 0.81 0.77 0.66 0.74 1.44 1.40
1.70 2.35 2.67 2.97 2.81 2.72 2.22 2.06 3.47 2.35 1.84 1.44
2.54 2.10 1.97 2.50 2.24 3.05 2.67 2.44 2.451.70 1.80 2.15
2.98 2.76 2.45 2.83 2.96 2.85 3.15 2.67 2.65 2.45 1.89 1.52
1.27 1.98 1.84 1.99 1.91 2.09 2.06 1.56 1.44 0.51 0.51 0.68
1.62 1.89 1.82 1,97 2.25 2.01 2.08 2.12 2.18 1.66 1.09 1.34
2.72 2.44 2,48 2.57 2.78 3.42 3.35 2.50 3.19'3.10 2.62 2.14
3.70 3.86 3.72 3.59 3.86 4.01 4.41 4.07 3.66 3.46 3.67 3.33
3.75 3.88 4.02 4.02 4.13 3.25 2.79 2.75 2.72 2.13 2.10 1.95

3.52 3.76
16 2.96 2.80_
1.47 1.19
2.59 2.60
1.90 2.39
2.67 2.89
3.21 3.56
4.78 4.64

4.14 4.01
3.06 1.16
2.30 2.04
1.83 2.51
1.89 2.68
2.86 2.99
2.65 3.39
5.28 4.90
3.26 2.%0
4.80 4.88
2.88 2.406
3.133n
1.71 2.19

11

) 12
Ty
14

15

16

| 17
18

19

20

21

‘22

23

24

25

26

27

28

29

30

k) §

3.16
4.53
-4.41
4.08
3.42
4.98
5.28
5.01
5.14
4.67
4.86
4.086
3.47
3.86
3.36
3.32
3.717
4.56
4.41
4.13

2.30
2.49
2.86
2.92
2.62
3.93
3.48
3.9l
3.50,
3.2
3.16
1.93
2.30
2.61
2.43
1.83
2.37
3.18
3.66
2.82

1:60-1.96"1259"178272,55727577271671.99 2,10 2,31
2.34 3.02 3.13 3,21 3.33 2.46 3.70 4.53 3.94 3.32
2.32 2.21 2,66 3.23 3.58 3.99 4.41 4.17 2,97 2.55
2.39 2.37 2.67 2.99 3.54 3.65 3.89 4.00 3.47 3.42
1.68 1.53 1.83 2.35 2.66 2.91 3.43 3.27 2.63 1.00
3.83 3.66 3.21 3.97 4.40 4.98 4.71 4.22 3.71 4.16
1.60 1.90 1.99 2.49 3.37 31.082 4.06 3.69 3.14 3.33
3.73 3.54 3.60 3.55 4.57 4.76 4.93 5,01 4.67 4.91
1.80 1.84 1.87 1.93 2.00 2.70 4.10 4.23 3.97 3.55
2.20 2.30 2.73 3.57 4.28 4.57 4.67 4.67 4.43 3.92
2.04 1.75 1.52 1.95 1.95 1.79 2.94 3.88 3.25 3.16
1.56 1.89 2.04 1.91 2.20 2.01 3.18 4.06 1.62 2.89
1.23 1.40 1.82 1.99 2.07 2.23 2.80 3.39 2.87 2.71
2.22 2.18 2.68 2.63 2.96 3.36 3.80 3.86 3.26 2.59
1.98 1.93 2.14 2.06 2.45 2.49 3.00 3.36 2.54 2.04
1.31 1.98 1.691.80 1.86 2.04 2.46 2.95 3.32 3.02
1.68 1.75 2.20 3.28 3.40 3.41 3.51 3.77 3.39 2.99
1.58 1.95 2.63 3.39 3.82 4.12 4.42 4.56 4.50 3.96
3.53 3.17 2.92 3.43 3.50 3.48 3.39 3.98 4.11 3. 4
3
3
0
5

2:-02
1.87
2.4
2.21
1.95
3.97

2.15-2.33
2.52 1.98
2.91 2.47
2.55 2.61

1.60 1.87 1.51 1.44 1.87 2.05 2.4 .35 3.30 3.63

3.15 2.74
0.83

4.91

2.97 2.86
0.83 1.05
4.68 4.95

.64 3.39
.82 0.74
.01 4.67

3.14 3.45
0.98 0.91
4.98 4.93

2.35 2.45 2.68 2.96
0.76 0.78 0.92 0.89
4.02 4.38 4.91 4. 70

2.18
0.79
3.97

2.52 2.34
1.04 1.01
4.79 4.35

2.17
0.82
4.14

2.78
1.04
4.93

QW WakhWWn

2.61 2.53 2.39
1.05 1.07 1.06
4.64 4.49 4.17

2.64
1.04
95

2.58 2.65
1.12 1.11
5.12 S.14 4.

AV 2.65 2.72
SD 1.13 1.08
PK 5.28 5.07

5.28

Version: LC:12-MAY-92]

edma monthsum

QU000 ([Program:

TABLE 3-4. Average wind speed summary for July 1992.
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TABLE 3-5. Average wind speed summary tfor August 1992.

AeroVironment Inc.
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TABLE 3-6. Average wind direction summzuy (degrees compass) for July 1992.

AeroVironment Inc.
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TABLE 3-7. Average wind direction summary (degrees compass) for August 1992.

AeroVironment Inc.
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TABLE 3-8. Average wind direction summary (prevailing direction) for July 1992, -
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15.5 13.6 14.1
11.1 15.6 14.9
11.2 12.5 12.6
13.1 15.0 13.0
14.6 11.4 12.0
10.3 10.5 13.8
8.9 9.3 12.8
10.6 12.2 12.6
10.7 10.2 18.0
10.6 11.3 11.3
72.2°65.3 80.8
16.5 11.9 14.2
12.1 15.2 17.0
10.2 12.0 14.4
15.9 19.9 26.5
15.9 14.7 14.6
10.5 12.8 12.7

9.3 10.9 10.6
14.3 10.0 19.3

17.4 18.7 20.6 .

15.8 15.2 16.2
72.3 65.3 80.8

TABLE 3-10.
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94.0

10

88.9
32.4
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30.3
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15.0
21.1
27.5
22.0
23.3
28.6
15.2

21.3

16.8
25.6
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16.4
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31.5
57.5
56.3
25.1
18.7
30.0

32.9
17.7
88.9

[LOCAL STANDARD

11
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40.3
51.2
22.8
50.4
38.9
45.9
72.9
43.5
14.9
17.6
27.7
31.9
27.9
32.2
42.5
18.3
48.0
18.5
40.6
23.3
42.3
2.7
57.5
32.0
45.9
93.4
46.8
30.0
18.3
36.8
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18.9
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12
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30.6
€9.7
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53.5
38.9
34.2
66.2
35.6
21.4
22.4
66.3
38.9
34.2
31.6
44.4
19.3
62.9
13.6
54.5
36.7
47.5
71.5
83.9
31.1
39.1
59.3
43.4
44.6
23.7

56.2

44.4
18.3
83.9

Standard deviation

13
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46.7
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24.4
43.1
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22.5
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46.3
30.5
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34.5
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19.4
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20.5
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42.4
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32.0
41.7
36.5
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28.5
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17.1
84.0
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52.3
45.1
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53.3
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18.9
22.9
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30.8
49.3

'25.7
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23.0
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25.3
23.6
24.7
3.4
19.8
35.3
23.5
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56.2
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24.9
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24.7
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27.6
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33.0
18.1
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26.1
18.9
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19.3
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17.2
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21.8
33.7
46.4
19.2
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39.6
24.3
17.9
24.1
35.6
36.8
18.1
21.4
21.6
16.8
20.9
15.8
32.7
20.5
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29.4
34.9
20.0
18.0
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41.7

30.9
13.4
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18.5
22.7
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13.9
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14.2
11.5
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16.5
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29.8
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14.5
19.9
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11.4
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18.1
22.5
18.8
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17.6
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1.9
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16.5
15.7
21.1
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14.9
16.0
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14.1
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13.7
11.3
15.1
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2.7
21.4
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34.5
65.0
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42.4
72.7
94.0
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35.6
45.9
93.4

56.3

44.6
28.5
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TABLE 3-11. Standard deviation summary (Sigma Theta) for August 1992.

AeroVironment Inc.
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TABLE 3-12. Temperature summary for July 1992. | :
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TABLE 3-13. Temperature summary for August 1992

AeroVironment Inc.
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3.2 METEOROLOGICAL CONDITIONS

The winds were predominantly out of the south during the monitoring period. The u/inds were
relatively calm during the monitoring period. The maximum hourly average wind speed was five

meters per second. The prevailing wind direction data are summarized for each sampling period

in Table 3-2. Table 3-3 is a "key" for interpreting the meteorological data summaries. Tables 3-
4 through Table 3-13 are daily summaries of the wind speed, direction, sigma theta and
temperature for July 1, 1992 through August 4, 1992.

3.3 ACCURACY

Accuracy was determined as the difference between the analyzer response and the reference
value obtained during the field audit performed August 1,-1992 by an auditor from AV's quality
assurance group: Accuracies were determined from the field audit using the following equation..

Y-X

' Accuracy' = —x - 'x 100 o (3-1) .
. where: | ! |
Y = analyzer value :
X .= the true concentration as determined by the audit

The audited flow rates for-the 1 liter/min asbestos samplers were consistently 7 to 15 percent
higher than the calibrated flow rates, resulting in four-of the samplers failing to meet the
+10 percent accuracy goal specified in the project QAPP. This difference is most likely due to
differences in the calibration curves used for the calibration and audit mass flow meters, resulting
in this apparent 10 percent bias. For this report, the lower (calibration) flow rates have been
used, since these produce the most conservative (highest) concentrations and are the values
determined by the field operator. (Standard operating protocol does not allow the values flowrate
values determined by the auditor to be used for any purpose other than assessing accuracy.) (If
the flow values determined by the auditor are correct, then the actual asbestos concentrations are
7 10 15 percent lower than those presented in this report. Again, the noted bias is consistent for
all samplers, and the ability to make relative comparisons between samplers is not compromised.
The audited flow rates for the 16.7 liter/minute mass, arsemc and lead samplers were all within
the project’s =10 percent accuracy goal.

The audit of the me_teorological system found the wind speed sensor to be within the accuracy
criteria of 0.25-meter per second. However, the audit found the temperature sensor was reading
1.7°C too high (the accuracy goal was +1°C) and wind direction sensor differed from the
auditor’s direction check by up to 8° (the accuracy goal for wind direction was 5°). Although
these sensors failed to meet the accuracy goals stated in the QAPP, the sensors are of sufficient
accuracy for assessing upwind and downwind concentrations for this program. '

'92/6088 | 3.18

- .-', o an s om oo oam ey .— - e am



S e e EE G e B o S E= o == mm Ee-ﬁl

|
A complete description of the audit of the meteorological sensors and particilate sampler flow
_rates is presented in the audu report for this project (AV 1992b)."

3.4 PRECISION

Method precision was determined for the mass meastrements using the method described in the
project QAPP (AV, 1992a) and presented in the EPA PSD guidelines . (EPA, 1987a) for

collocated particulate samplers. These precision equauons and description of the terms are
shown below.

The 1nd1v1dual precision was calculated for each collocated sample period using the following
equation: ' -

Y-X
d = —— x 100 (3-2)
(Y + X)/2

The average precision was determined using equation 3-3.

! i;
6 = — zd; : (3-3)

The standard deviation and upper and lower 95 percent probability limits were determined using
equations 3-4 through 3-6.

S = [(Ua-D)*[E) - (W) * e d1)2)11° = (34)
Upper 95 percent probablhty precision limit = dj + 1.965(2)" 3 _ _ (3-'5)
Lower 95 percent probability precision limit = d} - I.96S(2)"5 " (3-6)
where | |
d; - = individual precision check percent difference

average precision check percent dlfferencc
primary sample value
= collocated sample value

Y
X

Using the above equations, the following results were found for the particulate data:

Average precision : - -9.0%
Standard deviation 3.4%
. Upper 95% probability limit C-4.2%
Lower 95% probability limit -13.7%

The precision results were w1thm the +20 percem spec1ﬁed in the pI'OJCC[ QAPP
Q7 /ANKK . } 210 ¢



3.5 COMPLETENESS

For the field sampling and laboratory analyses, completeness was calculated as the ratio of
acceptable measurements obtained to the total number of planned measurements, excluding
downtime due to routine calibrations or audits.

The meteorological data complctenesé was 100 percent. - There was a pump failure on four
occasions at site 4 (the collocated sampler), one sample at site 6 was invalidated because the
vacuum line between the filter cassette sample pump broke loose and blank:samples were
collected at both site 4 samplers (the primary sampler and the collocated sampler) during one
sampling period due to an operator . No other sampler problems encountered resulted in sample
loss. Hence, 92 of the 98 samples were valid, resulting in a data capture of 94 percent, within.the
90 percent completeness goal specified in the project QAPP.,
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