APPENDIX 1V

AIR QUALITY MODEL ING
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rr tion for / r nd n ntration

Results from the air quality mode! of Chromal Plating in
Los Angeles should be corrected for the effects of meteorology
and population when they are applied to sources outside the South
Coast. Correction has been done by the factors developed Iin the
follwing table. Within any air basin, the results of the Chromal
model (Table 11!{-6 in the report) applied to the emissions from
any shop have been multipiied by the correction factors shown in
the table. Exceptions to this procedure occur for United Airlines
Maintenance in the Bay Area and Rohr industries In Chula Vista.

Actual modelling
results were used for them.
T Emissions, Max., ngk Cases
Plant mg/sec site L.A. site L.A.
mode | mode | mode | mode |
S.F., Bay Area
United Alrlines 9.561 7,557 8,692 143 196
Dolsby .5.83 3,067 5,328 59 120
Arcata Graphics 1.89 2,300 1,727 46 39
Electro-Coatings 4.567 1,515 4,177 20 94
UsSS~-Posco 2.52 1,133 2,303 14 52
KL Plating 1.18 245 1,078 6.5 24
Chromex .97 75 886 3.9 20
Mare Island 2.57 2,416 2,349 3.7 53
C&M Plating .06 8.2 55 .2 1.2
Berkeley Lab .03 1.8 28 - 2 .6
Livermore Lab .11 19 96 01 2.2
Stanford .002 0.3 2 00 .05
TOTAL 207 602
Ratio (correction factor): .49
Sacramento
Electro-Coating .036 61 34 .43 .75
Precision Plat. .0012 1.6 1.1 .02 .02
Chromecraft 5.67 7,636 5,182 174 117
Bliggers Indus. .44 1,066 404 5.2 9.1
TOTAL 180 127
Ratio (correction factor): 1.42

-99-



San Diego

Special. Proc.

%*
Rohr Industries
Western |Indus.

TOTAL

So. Central Coast

Multichrome
West Coast

TOTAL

.0032 .6 2.9
.40 9,563 6,763
.2583 321 231

Ratlo (correction factor):

.2058 365 187
.0048 6.4 4.4

Ratlio (correction factor):

.11 .07

168 1,528
3.6 §.2

.70

.34 4.22
.025 .10

.37 4.3

.086
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RCCEIVED

AFR T 1987
State of California Comiimmmc Souroe
STALINGTY dueret
Divivian
MEMORANDUM Aie Reszurces buerd
To " Bob Barham, Manager Date : April 6, 1987

From

Source Evaluation Section
Stationary Source Dlivision Subject : Chromlium Mode!ling

Andrew J. Ranzieri, Manager

Air Quality Modeling Section Ap~
Technical Support Division

Air Resources Board

As requested my staff has completed a modeling study
to estimate population exposures due to chromium emisslions from
three facllities In the South Coast Alr Basin. These were
Price-Pfister In Pacoima, Chromal in Los Angeles, and Pamarco In
Orange. The EPA model ISCST was used in the analysis.

ISCST requires as fnput the emisslion and stack
parameters, and one complete year of meteorological data to
calculate Impacts for worst case combinatlons of emissions and
meteorology. Due to a lack of site-specific data, multiple
years of surrogate meteorologlical data from nearby alrports were

used to ldentify the maximum Impacts from the facilltles:
Burbank (1962, 1964) for Price-Pfister and Los Angeles (1976-
1978) for Chromal and Pamarco. These represent the most recent

years of data that we have avallable for these locatlons. The
year for each site which resuited In the highest modeled
chromium Impacts was used in the subsequent exposure
assessments.

Due to the close proximity of nearby terrain to the
Pamarco and Price-Pflster facilitles, actual terrain data were
extracted from digital data obtained from the National
Cartographic Information Center for use In analysis of these
sources. However, due to an inherent ISCST limitation which
allows no receptor to exceed physical stack height, terraln was
forced to be at or below the top of the stack. Depending on the
source-receptor geometry and wind direction-stability
frequencles, this may have underpredicted concentrations under
certaln conditions.

As you requested we have performed the modelling and
exposure assessments for each facillity at both uncontrolled and
85 percent controlled emission levels. In addition, for Chromal
the analysis was performed for the existing stack height and a
hypothetical stack helight as provided by Frances Cameron of your
staff. The emission and stack parameters used In the analysis
are summarized in Table 1.
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Bob Barham -2~ April 6, 1887

The modeling results and exposure assessment summary
are presented 'in Table 2. Please note that these results are
specific to the facllitles modeled and should not be construed
as being representative of other areas.

It must be emphaslized that these results represent a
screening analysls to estimate chromium impacts from these
facilities. A more refined analysis would require site-specific
data.

If you have any questions please call John DaMassa
(4-7168) of my staff.

Attachments
cc: John DaMasga

Frances Cameron
File » 513 & 1636
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Table 1

Stack and emission

Chromat
UTM coordinates (km): Eastling
Northing

stack height (m)

uncontrolled emlission rate
(g/sec)

95% controlled emission rate
(g/sec) °

exlt temperature ( K)

stack diameter (m)

stack veloclty (m/sec)

Chromal operating schedule:

Pamarco

UTM coordinates (km): Easting
Northing

stack height (m)

uncontrolied emission rate (g/sec)

95% controlled emlgslon rate (g/sec)

exlt temperature ( K)

stack diameter (m)

stack veloclty (m/sec)

Pamarco operating schedule:

Prlce-Pflster
UTM coordinates (km): Eastling
Northing

stack helight (m)

uncontrolled emission rate
(g/sec)

95% controlled emission rat
(g/sec) o '

exlt temperature ( K)

stack diameter (m)

stack velocity (m/sec)

Price-Pfister operating schedule:
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parameters

Actual
Stack
388
3770
6.7

1.764x10°2

8.82x10" 4
amblent
negligible
negliglble

24 hours/day,
52 weeks/year

420.0

3741.0

7.3
1.134x10
5§.67x10

294.0

0.8

7.6

10 hours/day,
50 weeks/year

Stack #1
369.4

3783.4
9.1

3.78x10°°

1.89x10°°
301.0
0.53
10.0€

0800 - 1600, 5
50 weeks/year

Hypothetical
Stack

388
3770
S.1

1.764x10° 2

g.82x10 %

ambient
0.9
17.4

7 days/week,

-3
-5

§ days/week,

Stack »2
369.4
3783.4
9.1

1.89x1073

6.45x10" 7

301.0
0.56
10.15

days/week,



Table 2

Modeling and exposure assessment summary

Chromal
3
maximum concentration (ng/m~):
actual stack height
hypothetical stack height
# people in modellng_.domain
total exposure (ng/m
actual stack helght
hypothetical stack helight

Eamarco 3
maximum concentration (ng/m")

# people In modeling_domain
total exposure (ng/m" x people)

Price-Pfister -~

max imum concentration (ng/ms)

# peopie In modelling_ domaln
total exposure (ng/m~ x people)
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X people):

Uncontrolled 95% controlled
217.6 10.9
110.4 5.5

2,262,054 2,262,054
3,063,020 152,645
2,478,560 123,919
17.7 0.9
831,037 831,037
23,009 1,150
0.39 0.02
$71,065 §71,065

1,260 63



Siate of Cclifarnia

Memorandum

To Willltam Loscutoff, Chief Date : september 22, 1987
Toxlc Pollutants Branch Subiect
VOISt Exposure Modeling
for Chromium
Don McNerny, Chilef @/ﬂ'&‘&hb"w?
Mcdeling aqf Meteorology Branch
From : Air Resources Boar

At your request, the staff of the Modeling Section has
completed a modeling study of the population exposure to
hexavalent chromium due to emissions from eleven chrome piating
facllilities located in the Sacramento, San Diego, Fresno, Oxnard,
and Buellton areas. This study Is a supplement to the previous
chrome plating exposure studies conducted for the South Coast and
San Francisco Bay Area Air Basins.

As In the previous analysis, the Industrial Source Compilex
(1SC) model was used to estimate annual concentrations of
chromium for the residential populations"in each area. We have
prepared exposure statistics for each facility and cumulative
exposure statistics for each area. The modeling analysis and
exposure assessment were performed for both current and 85%
controlled emission rates. In some cases, current emissions are
less than the 95% controlled emissions since some sources
currently control emissions by more than 25%. Deposition was not
considered In these calculations.

Residential population for 1985 was gridded on the same

scaie as the 1SC modeling grid used for each area. The grid ceil
size for all areas is one kilometer by one kilometer. 1SC
receptors are located In the center of the grid cells. -The grid

specifications fcr each area are:

Table 1

Grld Specifications

AREA ZO0NE GRID QRIGIN (UTM) GRID _S!1ZE POPULATION
.Sacramento 10 600.0; 4,240.0 (km) 71x51 1,010,210
San Diego 11 474 .0; 3,601.0 (km) 41x41 1,455,076
Fresno 11 259.4; 4,077.5 (km) 51x51 483,635
Oxnard 11 285.0; 3,770.0 (km) 51x41 488 ,6¢2
Buel!ton 10 720.0; 3,818.0 (km) 61x41 66,672
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One year of hourly meteorological data from the nearest

NS weather station was used for each emission source. The year
was chosen by running three to five years of data and using the
year whlich gave the maximum annual concentrations. The following

list shows the meteorology data used in the ISC modeling runs:

Sacramento 1963 Sacramento Executive Airport

San Diego 1961 Miramar AFB or Lindburgh Airport
Fresno 1964 Fresno Air Terminal

Oxnard 1964 Santa Barbara Airport

Buellton 1962 Santa Maria

Tabie 3 shows the population weighted and grid maximum
annual hexavalent chromium concentrations for each facility and
study grid. The population affected in regards to the
"Population Weighted Concentrations" are the grid total

populations shown iIn Table 1 for the appropriate area. The total
exposure for each area Is the product of the population ana the
population weighted annual average chromium concentration. Table

2 shows the total exposure for both current emissions and 95%
controlied emissions.

s

Table 2

Total Exposure to Hexavalent Chromium

From 11 Chrome Plating Faciilties
TOTAL EXPOSURE TOTAL EXPOSURE
Curreng Emissions 85% gontrol
AREA (ng/m *Pegple) {ng/m *Pegple)
Sacramento 1,232,000 253,000
San Dilego 786,000 47,000
Fresno 41,000 8,000
Oxnard 15,000 3,000
Buel fton 24 20
Total 2,074,000 311,000

The populatlions shown in Table 3 are the residents in
the grid cell with the maximum annual average concentration as
predicted by the ISC mode! simulations.

Table 4 shows the five percentile annual chromium

concentrations for each facility and area. Five percent of the
population for each grid (see Table 1) are exposed to at least

~106-



this concentration. Table 4 also shows the worst case one-hour
concentrations predicted using EPA's PTPLU model.

The hexavalent chromium emission rates for each

facitlity were provided by your staff. Table 5§ summarizes the
emission data for each facility. Two of the sources have much
higher emissions than the others. Chrome Craft in Sacramento,

393 Ibs/year and Rohr Industries in San Diego, 514 ibs/year.
Since Chrome Craft Is surrounded by residential areas on all
sides, emissions from this facility result in higher population
exposure than emissions from Rohr Industries. Rohr Industries Is
located near the harbor in San Diego. The population weighted
mean chromium concentration 5rom Chrome Craft is 1.2 ng/m  while
Rohr Industries Is 0.52 ng/m . The hlighest annual avergge for
any receptor location was near Rohr Iindustries, 66 ng/m . The
only chrome plating facility model that led to higher exposure
was Chromal In Los Angeles which we estimateg to result in a
population weighted anngal mean of 1.35 ng/m  and a max imum
annual mean of 218 ng/m . :

It should be emphasized that all concentrations
estimated are above gmbient. These concentrations are the result
of hexavalent chromium emissions from the modeled facillties

without regard to any background concentrations that may occur.

If you have any questions regarding this analysis,
please do not heslitate to call Richard Mitler (4-7162) or Paul
Allten (2-7278) of my staff.
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SCENARIO

Sacramento

- Tabte 3

Population Weighted

Annual

Electro Ptltating

Current Emissions

85%

Control

Preclslon Plating

current Emisslons

95%

Chrome Craft

Current Emissions

S8%

Controli

Control

Biggers Industrial

Current Emissions

85%

Cumulative

Current Emissions

95%

n Di

Specialized Processing
Current Emissions

95%

Control

Control

Control

Rohr Industries

Current Emissions

95%

Control

Western Industrial

Current Emissions

85%

Cumutltative

Current Emissions

95%

Control

Control

and Maximum

Chromium Concentrations

(nanograms/cubic meter)

Population
Weighted
Annuat
Concentration

0.0028
C.0098¢

0.00011
0.00029

0.035
0.0071

0.00051
0.000073

0.52
0.029

0.017

0.0034

0.032
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Maximum
Annual
Concentration Pop.
0.42 740
1.40 740
0.011 721
0.033 721
52.3 3,809
10.6 3,809
7.3 642
1.5 642
53.0 3,809
10.6 3,80¢9
0.0044 1,387
0.0073 1,387
65.5 2,215
3.2 2,215
2.2 2,094
0.42 2,094
85.6 2,215
3.3 2,215



Tablile 3 (continued)

Populatlion Weighted and Maximum

Annual

SCENARIO

Fresno

Rutter Armey
Current Emisslons
85% Control

Spec. Hard Chrome
Current Emissions
95% Control

Cumulative .
Current Emissions
95% Control

Qxnard
Muttichrome Plating
Current Emisslions
85% Control
11t
West Coast Plating

Current Emlisslions
85% Control

Chromium Concentrations

(nanograms/cubic meter)

Population
Welghted
Annual
Concentration

0.067
0.013

0.018
0.0038

0.085
0.017

0.030 ~
0.0061

0.00038
0.00030
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Max imum

Annual
Concentration Pobo .
6.1 769
1.2 769
.00 1,150
0.21 1,150
6.1 769
1.2 769
2.5 323
0.49 323
0.044 11
0.037 11



Table 4

Five Percentile Annuza! and

Worst Case One-hour Chromium Concentrations

(nanograms/cubic meter)

SCENARIO
Upper
Five
Sacramento Percentile

Concentration

Electro Plating
Current Emissions 0.0073
95% Control 0.024

Precislion Plating
Current Emissions 0.00027
85% Control 0.00091

Chrome Craft

Current Emissions 4.61
958% Control 0.92
Biggers Industrial g
Current Emissions 0.122
g95% Control C.024

Cumulative

Current Emissions 4.74
98% Control 0.97 ~
San Diego
Specialized Processing
Current Emissions 0.0017
85% Control 0.00034
Rohr Industries
Current Emisslions 1.85
95% Control 0.093
Western lIndustrial
Current Emissions 0.050
g95% Control 0.010

Cumulative
Current Emissions 1.80
95% Control 0.10
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Worst Case
One-hour
Concentrartiose

143.
477 .

34.
113.

18,470.
3,683.

10,769.
2,157.

1,535.
307.

45,188.
2,255.

2,985.
5¢7.



Table 4 (continued)

Five Pz2rcentile Annual and
Worst Case One-hour Chromium Concentrations
(nanograms/cublic meter)

SCENARIO
Upper
Five - Worst Case
Percentile One-hour
Congcentration Concentration
Eresno
Rutter Armey
Current Emissions 0.20 18,470.
95% Control 0.039 3,683.
Spec. Hard Chrome
Current_EmlssIons 0.059 3,069.
95% Control 0.0099 - 614.
- Cumuiative
Current Emissions 0.26
85% Control 0.049
xXnar
Multlichrome Plating
Current Emissions 0.13 3,850.
95% Contro! 0.025 770.
Pl n
West Coast Plating
Current Emlissions 0.0010 368.
958% Control 0.00087 307.
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Table

5

Emission Data Summary for Chrome Plating Facilities
Annual Max Hourly
95% 895%
Current Control Current Control
Facility Name Locatieon (UTMs) (Lbs/yr) (Lbs/yr) (Gm/s) (Gm/s)
Sacramento
Electro Coat. 626.4; 4,271.5 2.54 8.48 .000051 .0C0Q17
Precision Pl. 638.7; 4,267.2 0.08 0.26 .000012 .000041
Chrcme Craft 632.5; 4,269.4 394. 78 .7 .00686 .0013
Biggers 630.9; 4,273.2 30.7 6.05 .0039 .00077
San Dlego
Spec. Proc. 502.3; 3,628.2 .22 .04 .00055 .00011
Rohr Indus. 480.6; 3,609.9 514. 25.7  .016 .00081
Western Int. 489.6; 3,613.8 17.6 3.52 .0011 .00021
Fresno
Rutter Armey 251.5; 4,065.7 49 .2 9.84 .00686 .0013
Spec. Hard C. 259.4; 4,077.5 18.2 3.65 .0011 .00022
Oxnard
Multichrome 300.1; 3,784.7 ja.2 2.85 .0014 .00028
Buellton
West Coast 757.6; 3,834.0 .33 .27 .00013 .00011
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Sfute of California

Memorandum

To

From

William V. Loscucoff, Cnief ’ Date
Toxic Pollutants Branch September 25, 1387
Stationary 3ource Division Subject: Cnromiam
Modeling For 12
Bay Area
Donald MciNerny, Chiefiff‘: Platers

Air Quality Analysis and Modaling Branch
Ta2canical Support Division

Air Resources Board

Tne2 Modeling Section has completad an air guality
modaling study of na2xavalent cinromium emissions from twalve
olating facilities locat=d in tn=2 San Francisco Bay Arz2a. Tae
apove ampiant, population weigntad annual avaeragje concantration
from all sources 1is astimated to be 3.419 nanograms/m3 for a
cocal population of 4,860,841 people. The highest population
w2lignted annual average concentration for a single source is
d.305 nanograms/m3 from United Airlinazs Maintanaaca, and
impacts a population of 3,202,013 people. The maximum, above
ambient, chromium exposurz2 from all sources is estimated to be
73,310.8 nanograms/m3*people for a grid cell with a population
of 3,418 people. Tne facility with the highest maximum exposure
is Dolsoy Inc. witnh an exposure of 71,810 nanograms/mB*people.
Uaited, Dolsby Inc., and Arcata Grapnics comprise 83.6% of the
tocal =xposure of 2,936,206 nanograms/m3*people found in ta2
Bay Area basin. Tne highest, maximum anaual avaray:
concantration from all sources is 51.97 nanograms/m3 for a
3rid cell with 5 people. The highest, maximum anaual avaraj=
concentracion from a singyla source is 51.92 nanograms/m3 from

United Airlines Maintenance. -

Considaring the modeling uncertainty, the modeling
results agree well with monitored chromium data previously
analyza2d by the Air Quality Analysis Sza2ction. Theay have
raported a statewide range of 6.2 - @.4 nanograms/m3 for the
population weigantad mean. Their estimates do not include the

niygn exposures near the emission sources. Also, th2 monitored
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Jeograpalc waignted mean for the Bay Arz=a is 9.2

nanograms/m3, walle tne modeled geoyrapnic waiync2d mnean is

g.23 nanograms/m3. However, it should bs notad that tnis
mod2ling study for cnrome platers accounts for only about 5d% of
tne expected chromium emissions, as emissions from cooling
towers provide tne remainder. Further, it snould be noted tnat

tnis modalingy study only 2stimates residential, outdoor w=xposara.

The facilities wicth tnelr corresponding enission Jata
are liisted 1n Table 1. Tnis information was provided by Clifi
Pop=2joy of your staff. Tne emission data provided by your staff
was 1n pounds per year for eacn source. Tae emission races w22

convarted to grams per second based on the operating houars snows

-t

in Table 1, and assuming a 7 days/week and 52 waeks/yeoar
operating scnedule. Since only the number of opsrating houzs
per day were provided to us, we have assumed tnat in those cases
wnere emissions only occur for a portion of the day, the period
of emissions begins in tne early morning, © AM or 7 AM. This
starting time is both reasonaple and conservative as this time
of day generally has stable meteorology leading to poor
dispersion. Thna maximum hourly emission rate was derived from
operating information provided. 1In addition, as tne locations
for tnese sources were not given in UTM coordinates and ARB's
guadrangle maps were inaccessible at ta2 time of the study, w2
nave utilized the centroid of tne zip code region of each sourc2
as tnasir UTM coordinates. A stack neignt of 9.1 meters, stack
diameter of 1 meter, stack gas velocity of 4.1 metar/second, ani
ambient temperature conditions were utilizz23d for =2ach source to

minimize plume rise, as indicated by your staff.
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Table 1

Source cmission Data

Period

Emission Of

Rate gmission
Facilicy (lbs/year) (hours)

Sunnyvale Airporzt Mat20roloyy:

Stanford J.014 d748-4903
(5067.0 km £,4133.2 kn N}
Arcata Grapnics 131.238 Jodd-2409

(598.3 km E,4138.3 km N)

2.43¢
(629.5 km £,4171.4 kan N)

Livermore Lab

@7d¥-1594

San Francisco Airport M=ateorology:

C & M Platiny g.175
(551.5 km E,4138.1 km N)

United Airlines 669.929
(553.4 km E,4165.5 km N)

Travis AFB Meteorology:

Mare Island 29.795
(265.4 Km E,421l0.9 Km N)

175.265
(597.0 km E,4208.0 km N)

JS5-Posco

g704-0809

Bo8Y-2434

J784-0309
J9d0-1100

gYydv-2400
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Annual

Avaraj2

Emission

Rate

(grams/sacz)

(

Mazi.nan
douacly
Bmission

Rate

J.4444324

d.4413393

¥.d4001352

¥.0d04dd%604

4.34495144

J.d443833
g.841209

d.002523

]

Y/

grams/sac)

.J3341193

082294

.9d9739

. 4340883

.9L11dd

.B35513

.049184



Tapbla 1 - (coatinued)
Annual Maximuam
Pariod Avarayg= Hourly
Enission Of BEmission Emission
Rate Emission Rate Rate
Facility (lbs/year) (nours) (grams/sac) {(grams/sec)
Qakland Airport Meteorology:
Berkelay Lab ¥.273 P700-1400 U.4300314 J.9v11438
(364.9 km E,4192.9 km N)
slacora-Coatings 79.453 ¥744-L14d J.4043443 d.497351
(581L.80 ko BE,4194.7 za N) Lidd-1540 ¥.3444374
Cnromex 22.454 @748-15¢0 ¥.4909697 J.3082643
(560.9 km E,4188.5 km N)
Dolsby Inc. 202.327 g60y-18084J J.3058250 d.9367956
(571.1 km E,41738.1 km N)
K L Platiny 29 .447 d744-12030 @.3313119 d.4d41910
(572.5 km E,4176.8 km N) 1290-139¢ J.8305046

The ISCST air guality model was used
ampiant annual average chromium concentrations

array of rasceptors spacad one kilometer apart.

to predict abovea
for a gridded
The total 1935

residential population encompassed by the Bay Area receptor jrid

is almost five million people and represents all or parc of 14

countcles.

estimates,

The grid is depicted in Figure A.

For tne exposur=2

tne population contain2d in each 1l kilometer sguare

Jgrid cell is assumed to be exposed to tne chromium concentration

estimated for the receptor node located at the center of the

cell.

west diraction and 124 3grid cells
The receptor origin for the grid,
13, is 540.9 km E and 4124.d xm N.

Tne receptor area contains

133 3rid cells in the east-

in tne nortn-soutn direction.

in UTM coordinates for Zone

limitations of the model and the need for multiple

met=sorological station

input,
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Figure A
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five, ovarlappiny subgrids. Tnree sizes of subygrids were
utilized - 34 km by 54 <m, 55 km by 74 km, and 74 xn oy 4Y Kkam.
In eacn case, Jroups of souices ware s=2la2ctaed 30 tney would p2
centerad 1n tne subgrid. Racaptor indexing for all subgrids was
adjusted to tne 124 by 1¥d Kilomater yrid. Concentracions from

eacn set of sources mods=led w2rz2 Zazn suamed at 2ash

[

2z2ptor to
estimate cumulative concantrations at each receptor. Grid cell

sizas for all grids are 1 km by 1 km.

As indicat=2d in Tabla 1, meteorological data from
four stations were utilizzd as input to ctne I3CST aodal. 19586
mataorologyical data is avaiianl: for ta=2 followiny four stations
- Sunnyvales Airport, Travis Alc Force Base, 3an Francisco
Alrport, and Oakland Airporc. Tnis is tae only y=2ar of data
avaiitable wnicn is common to all four stations. In addition,
praliminary ISCST screening using 1956 and 1968 through 1964
Oakland and 3an Francisco meteorology demonstrated tnat 1356 is
a poor year ia terms of dispersion. Tnus, 1956 meteorological
data from the nearest available station to each facility was

usad for all ISCST model simulations.

As shown 1in Table 2, the population weighted (1985)
annual average chromium concentration from all sources
compined 13 estimatad to pe 0.4139 nanograms/m3. Five percent
of the population of tne basin are exposad to an annual
concentration of 1.093 nanograms/m3 or more. Taola 2 also
snows the population weighted annual average concentrations due
to eacn plater iandividually. It shows tnat 2missioas froam
United Airlines Maintenance result in tne nigasst individaal
source population w2ignted annual average of @.3054
nanograms/m3. Otner sources with high population weighnted
annual averages include Arcata Grapnics, USS-Posco, and Dolsby
Inc.. United, Dolsby, and Arcata have tn2 hignest total
exposuras (population waignted m=an*grid population) of 977,895,
497,296, and 317,593 nanogrdms/m3*people, respectively. Tnese
tnree faciiities comprise 83.6% of the total exposure of
2,930,206 nanograms/m3*people found in the =2atice Bay Areaa

pbasin.
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Table 2

Estimates Of Population wWeignced

Annual M2an And Fiva Parcentila Cnromiuam Concantrations

(Includes Only Residential Population)

Population* Five 3*"

welighted Concen-

Mean Grid tration Fiva %

Source (ng/m3) Population (ng/m3) Population

United Airlinss d.390549 3,202,013 4.8253 163,101
Arcata Grapnics J.1742¢ 1,823,757 b.69yd 91,183
Uss-Posco d.16733 585,44y 4.419¢ 29,2749
Dolspy Inc. ¥.12729 3,202,913 J.30¥438 ley,1a1
Electro-Coatings 0.04261 3,282,013 4.1732 160,101
Mare Island J4.42581 977,647 J.0960 48,833
K L Plating d.41394 3,202,413 g.9332 1oy, 101
Chromex ¥Y.Jd826 3,202,413 J.0323 lo@,Llul
C & M Plating J.000482 3,169,365  9.60149 158,469
Berkeley Lab @.0039371 3,194,246 2.00143 159,712
Livermore Lab g.4904364 223,806 J.0d0343 11,191
Stanford v.000011 1,823,757 ¥.000333 91,1388
All 12 3ources J.4139 4,364,841 1.298 243,443
Compined
* - Population weighted mean represents the summation of tne

concantration times population for each grid cell divided by the
total population of the grid.

** - Five percentile concentratioan reoresents the concentration

above wnicn five percent of the grid population are exposad to
wnen the grid cells are sortaed by concentration.
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As snown in Table 3, tne maxiamum annual avecaj=2
caromium exposure for any g4rid cell, fzom tne twelve facilities
combinad 1s 73,310.9 nanograms/m3*people. Tais 1s locat=ad
near Dolsvy iIanc.. Althougn United Airlines nas nigner emissions
and ground level concentrations, Dolsby nas morz2 oeoplz liviag
nzar the facility. Thus, wnen tne sourcas ars avaluatel
individually, Dolsby has a maximum exposure of 71,310
nanograms/m3*people, as compared to 12,213 nanograms/m3*
people for United Airlines. For purposes of comparison,
nowaver, tae total exposure from United eguals 43.9% of cne
total Jrid exposure estimated in tnis study, wWnile Dolsby
contvinazas 24.4% of tnz2 total exposure. Arcata Géapnics 1s
anotnar large coatributor to tne tdotal jyzid 2xposure as it

contribut=s 15.%5% of tne tocal annual average chroamium exposure.
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Estimaces

Tabla 3

£
or

Maximun Aad Tocal

Annual Avarage Exposuras From Bacn facilicy

Source
United Airlines
voisoy Inc.
Arzata 3rapnics
Electro-Coatings
USs-Posco
K L Plating
Cnromex
Mare Island
Z & M Placing
Berkeley Lab
Livermore Lab

Stanford

Ali 12 Sources

Combined

Maxi.nam
Exposure Residentia
(ng/m3* Population
peopla) Exposad
12,213.4 927
7i,814.9¢ 3,413
1,675.¢ 2,051
11,422.v 4,371
11,156.9 1,438
7,147.0 4,253
642.9 5,424
2,027.9¢ 2,630
625.4 11,1896
191.0 8,027
1,542.4 2,814
g.2 1g1
73,316.9¢ 3,418

Total*

1 Exposure % Of
(ng/m3* Total Basin
people) Exposure

977,394.3 43.0
447,295.1 24.9
317,694.5 15.6
130,437.8 6.7
97,984.3 4.3
44,508.9 2.2
26,448.6 L.3
25,233.1 1.2
1,527.6 g.03
1,185.1 .06
81l.5 J.004
20.1 @.00498
2,436,206.2 99.94

- Total exposure is equivalent to the population weightad

mean times tne 3Jrid population,
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The following table shows the cumulative population
for eacn order of magnitude incr=ase in risk for cnromium
conceatrations frzom all sources in tnis study, assuming tnat
J.4do7 naaog:ams/m3 is tne one in a @million risk level for
chromium (based on information from CLiff Popejoy tnat if one
million people are exposad to a hexavalent chromium annual
averaje concentration of 1L nanogram/m3 for 74 years, 154 cases
of cancer will occur (¥.dd967=1/159).

Table 4

Annual Average

Cnromium Concentracion Risk Cumulative

(nanograms/m3) (per million) Population
g.08d67 1 4,681,147
g.067 10 4,866,738
g.67 1009 619,469
6.7 1009 16,216

Table 4 shows that 16,216 people are exposed to at
least 6.7 nanograms/m3, or a lifetim= risk of at least 130¢
incidesnces of cancer per million people for a ¥.d867
nanograms/m3 unit risk level. Likewise, 4,681,147 people are
2xposad to at least the ¥.¥Yo67 nanogram/m3 level. These
@xXposures arz based solely on the ISCST model results for the
sources listed in Table 1. Estimates do not include any

packground contributions.

As shown in Table 5, tne maximum annual average
chromium concentration for the twelve sources combined is
51.9699 nanograms/m3. Tnis occurrad at a receptor located 731
meters east of United Airlines. Emissions from United almost
totally contribute to this maximum as United has a maximum

annual averayge concentration of 51.915% nanograms/m3. Dolsby,
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Arcata Grapnics, Electro-Coatings, and USS-Posco also have aijn
maifiman anaual average coacantrations. However, ta2 ra2sults
presznica2d in tnis tapble snould pe viewad witn cautioa. 3inc2
the recaptors are spaced at grid cell centers (oae Kilomzter
incrameants) tarougihout ca2 modzLiaj rejion, some sources are
closer to the nearest receptor than otaer sourzes. The
concentrations are intendad to be more representative of
regional scale exposuces rather tnaa of maximum ground level

exposures near specific facilities.

Tabla 5
Maximun Annual Average Concentration - L km Raceptor Spacing
Chromium Distance
Concentration From Source Population
Sourc= (nﬁ/m3) (metars) Exposed
United Airlines 51.9158 781 ESE 5
Dolspy Inc. 21.0095 141 SwW 3,418
Arcata Graphics 15.7514 762 NoW 759
Electro-Coatings 10.3826 749 S 267
UsS-Posco 7.75381 1414 ®NE 1,458
K L Plating 1.0735 539 ENE 4,258
Mare Island 1.6547 1449 S 153
Cnromax §.5124 504 N 312
Livermors Lab d.1329 544 B 7
C & M Platiny @.4559 519 ESE 11,1306
Barxaley Lab ¥.d126 10dd W ' 8,927
Stanford g.0422 447 ESE 141
All 12 Sources 51.9690 781 ESE 5
Combined of United

Tn2 PTPLU model was utilized to estimate the maximum
above ambient l-hour and 24-hour nexavalant cnromium

concentrations from eacn facility. Similarly, tna PTMTP model
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Wwas uased, witn worst case mateorology predicted by the PLPLU
moda2i, co 2s5timate maximum l-nour and 24-nouar avaraje
concantrations for the enctire basin. As shown in Taol=2 5,
em1ssions from Jnitad Airlines result in tne aigazst 1 nour
averad=2 impact of 34,903 nanograms/m3 at a distance of 154
meters from the source and highast 24-aour conc2niration of
12,3487 nanograms/m3. Similarly, the highest basinwide l-nour
and 24-hour averaje concantrations are found near United -
33,200 and 13,394 nanograms/m3, respactivaly.  As recommended
py EPA guidalines, a scresning estimate of tnas 24-aour averaje

concentratlion 1is 44s of the maximum l-nour concentration.
Tanla o

Estimated Above Ambient Maximum Short-Term

Chromium Concentration From Each Facility

Maximum Maximum

l-pnour Distcance 24-hour

Concentration From Source Concentration

Source (ng/m3) (meters) (ng/m3)

United Airlines 34,967.838 154 12,387.2
JUsS-Posco 25,023.306 154 13,249.3
Electro-Coatings 2¢,549.29 154 8,203.7
Dolsoby Inc. 13,9604.238 154 7,534.1
Mare Island 15,383.22 154 6,153.3
Cnromex 7,373.97 154 2,949.6
Arcata Grapnics 0,149.44 154 2,459.3
£ L Plating 5,323.99 154 2,131.6
Berkeley Lap 3,241.389 154 1,280.7
Livermore Lab 2,854.40 154 321.8
Stanford 307.74 154 123.1
C & M Plating 244.96 154 98.4
All 12 Sources  33,269.9 154 13,304.4
Combined from United
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Table 7

1985 Cumulative Population Exposure Distribution Due To
Cnromium Emissions From 12 Bay Area Platers

Annual Exposure Population Exposed

Range (nanograms/m~) Incramental Cumulative
g.000 - < 3.405 173,767 4,860,841
@.d45 - < @.014 17,463 4,687,134
d.019 - < 0.02¢ 128,584 4,669,671
g.420 - < @.1v90 756,743 4,541,087
d.1lvd - < 2.509 2,648,455 3,784,344
d.504 - < 1.493 849,442 1,135,839
l.ddd - < 5.040 269,286 286,347
5.0 - <10.44Y 11,624 17,551
1¥.4¥d8 - <24.400 2,367 5,937
24.4¥9 - <40.499 3,565 3,57Y
49.498 - <60.930 5 5
Total 4,864,841
Table 8

1985 Population Exposure Distribution Due To Cnromium
Emissions From United Airlines Maintenance

Annual Exposure Population Exposed

Range (nanograms/m3) Incremental Cumulative
g.090 - < @0.085 g 3,202,013
g.405 - < @.919 @ 3,202,013
g.918 - < 9.9209 2,281 3,202,913
.82 - < @.100 772,804 3,199,732
W.189 -~ < 9.500 2,820,832 2,426,928
gd.500 - < 1.040 277,967 496,090
1.900 - < 5.4049 126,931 129,029
5.0008 - <19.09¢ 596 2,998
16.40808 - <20.0040 1,350 1,592
20.909 - <40.409 147 152
44.3308 - <64.40¢ 5 5
Total 3,202,413
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Taole 9

1985 Population Exposure Distribution Due To Caromium
Emissions From Dolsby Inc.

Annual Exposure Population Exposed

Range (nanograms/m~) Incremental Cumulative
g.080 - < @.065 12,3640 3,202,013
g.985 - < @9.010 142,539 3,189,653
0.918 - < 0.0624 503,487 3,047,114
g.928 - < ©0.100 2,893,265 2,543,627
g.108 - < 9.504¢ 344,738 459,362
g.598 - < 1.000 61,467 195,624
1.9¢9 - < 5.004Q 35,429 44,157
5.9d9 - <1@.40¢ 5,319 8,737
1¥.¥98 - <20.09¢ g 3,413
29.068308 -~ <49.0040 3,418 3,413

Table 10

1985 Population Exposure Distribution Due To Cnromium
Emissions From Arcata Graphics

Annual Exposure Population Exposed

Range (nanograms/m~) Incremental Cumulative
.00 - < 0.005 56,062 1,823,757
g.085 - < 9.010 193,637 1,767,695
g.819 - < @.929 214,573 1,574,068
d.028 - < 0.1009 745,743 1,363,495
J.l04 < @.500 479,576 617,747
g.500 < 1.0049 98,1062 138,171
1.900 < 5.0400 36,518 49,069
5.8 - <10.000 2,801 3,551
13.400 - <20.000 750 7549

Total 1,823,757
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Table 11

1985 Population Exposure Distribution Due To Cnromium
Emissions From USS-Posco

Annual Exposure Population Exposed

Range (nanograms/m=~) Incremental Cumulative
g.000 - < @.4d5 7] 585,400
g.085 - < @9.919 1,752 585,440
J.418 - < @.4d2¢ 53,313 583,648
g.¥24 - < @.104 497,977 530,335
d.lg99 - < J.5084¢ 96,032 122,358
d.508 - < 1.909 8,761 26,326
1.968 - < 5.049 14,657 17,565
5.894 - <14.99d 2,983 2,943
Total 585,443y
Table 12

1985 Population Exposure Distribution Due To Cnromium
Emissions From Electro-Coatings

Annual Exposure Population Exposed

Range (nanograms/m3) Incremental Cumulative
.00 - < 9.005 761,927 3,202,013
d.0065 - < 0.010 455,238 2,449,086
.916 - < 0.029 607,683 1,984,348
@.4206 - - < @.109 1,125,971 1,377,245
g.18¢6 - < @.500 213,266 251,274
.50 - < 1.9000 29,5064 38,048
1.8060 - < 5.0800 8,177 34,444
5.9 - <1¢.4d0 /) 267
l@.909 - <29.9090 267 267

Total 3,202,013

Table 13

1985 Population Exposure Distribution Due To Chromium
Emissions From Mare Island Naval Shipyard

Annual Exposure Population Exposed

Range (nanograms/m~) Incremental Cumulative
g.090 < @.005 351,952 977,647
B.0ds < ¢g.010 173,221 626,595
d.d14d < 9.920 292,014 453,374
d.929 < ¢g.100 112,823 161,364
g.100 < g.500 43,011 48,537
2.509 < 1.000 5,373 5,526
1.0609 < 5.4d09 153 153
Total 977,647
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Tanle 14

19385 Population Exposure Distribution Due To Cnromium
Emissions From K L Plating

Annual Exposure Population Exposead
Range (nanograms/m>) Incremental Cumulative
.98 - < 0.04¥5 1,788,637 3,202,413
¥.305 - < @0.410 949,984 1,493,376
d.d18 - < @.020 274,454 543,392
¥.420 - < @0.100 207,871 268,333
g.1v4 - < 9.50¢ 52,822 61,067
Jg.59d - < 1.0049 3,987 8,245
1.9 - < 5.009 4,253 4,253

Table 15

1985 Population Exposure Distribution Due To Chromium
Emissions From Cnromex Inc.

Annual Exposure Population Exposed
Range (nanograms/m3) Incremental Cumulative
@.008 - < 0.685 1,752,048 3,202,813
B.0065 - < 9.06190 829,521 ' 1,449,965
g.919 - < 8.029 348,579 020,444
.20 - < 0.190 261,278 271,865
@.100 - < @.500 18,275 19,587
¥.500 - < 1.0¢8 312 312

Total 3,262,413

Table 16

1985 Population Exposure Distribution Due To Chromium
Emnissions From Lawrence Berkeley Lab

Annual Exposure, Population Exposed
Range (nanograms/mj) Incremental Cumulative
¥.999 - < 8.095 3,154,915 3,194,246
d.695 - < @.919 31,304 39,331
2.919 - < 0.020 8,027 8,027
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Taple 17

1985 Population Exposure Distribution Due To Cnromium
Emissions From Lawrence Livermorz2 Lab

Annual Exposure Population Exposed
Range (nanograms/m>) Incremental Cumulative
g.00d - < @.0605 223,282 223,806
J.905 - < @.010 387 524
d.8Lldy - < 0.020 119 217
g.429 - < 3.140 84 98
d.100 - < U.500 14 14
Total 223,846
Table 18

1985 Population Exposure Distribution Due To Chromium
Emissions From C & M Plating

Annual Average Population Exposed
Range (nanograms/m=>) Incremental Cumulative
d.699 - < ¥4.0485 3,150,424 3,193,544
g.005 - < @0.0190 31,934 ) 43,1290
.91 - < @.020 g 11,186
J.020 - < 0.1049 11,186 11,186

Total 3,193,544

Table 19

1985 Population Exposure Distribuation Due To Cnromium
Emissions From Stanford Research Lab

Annual Average Population Exposed
Rangje (nanograms/m~) Incremental Cumulative
.00 - < 3.0485 1,823,757 1,823,757

Total 1,823,757
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Table 7 showWs tne annual exposure distribution for
all cwelve sources, wnile Tables 8 tnrouga 19 sanow tae
population exposure distrionucion for eacn source. Figures 1
tarougn 2o illustrate yrapanically cne informacion Ddrasented 1in
Tables 7 tnrougn 19. Figures 27 tarougn 34 illustrate
naxavalent chromium exposures (product of annual averagsa
concentracion (above ambient levels) times the Population for
eacn 1 ka grid cell) for all 12 facilities combined ani
individually for the three facilities with the nijhest total
2Xposures - United Airlines Maintenance, Dolsby Inc., and Arcata
Srapnics. Figuares 35 tarougn 42 da2pict annual averayge
- concentrations from tness tnr22 Sodr-as individaally and all
twelve rfacilitizs comoinaed. Fijures 43 and 44 saow grapnically

tne popalation of the Bay Area basin.

It should be emphasized that tne analyses performed
£z2present a screening analysis. Refined modeling analyses can
be mad2 when site specific meteorology and air guality data

become available.

If you have any guestions, do not nesitate to call
Rich Miller at 4-7162, or Paul Allan at 2-7278.

cc: Gary Murchison, 83D (w/attacnment)
Cliff Popejoy, SSD (w/attachmant)
Paul Allen, T3D (w/attachment)
Ricn Miller, TSD (w/attachment)
File #1636
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Figure 14

ANNURL AVERAGE EXPOZURT TO HEXAVO_E™T HTIMILY
12 BRY AREA SCURCES COMSINZD
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Figure 15

ANNURL ARVERAGE EXPOSURE TO HEYAVELENT TH=IMILNM
UNITED RIRLINES MARINTENENCE
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Figure 16

ANNURL RVERRAGE EXPOSURE TO HEXAVE_E T CHFIM_
DOLSBY INC.
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Figure 17

ANNUAL RAVERARGE EXPOSURE TO HEXAVALELT H=IM 1 ¢
ARCRTH GRAPHICS
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Figure 18

ANNUAL AVERGGE EXPOSUSE TO HEXAVALE' T TH- IV W
USS-POSLO INDUSTRIES
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Figure 19

ELECTRC-CORTINGS 1MC.

ANNURL AVERAGE EXPOSURE T0 HEYQVALE'T cHF IV
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Figure 20

ANNUAL AVERRCE EXPOASURE T0 HEXIVELELT TH=IMI v
MARE ISLAND NAVAL SHIPYARD
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Figure 21

ANNURL RVERQLE EXPOSURE T0 REXYAV2_EnT H=IMI -
K L PLATING
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Figure 22

ANNUARL AVERBLE EXPASUEE T2 SEAWVI_E' T (HFIM T
CHROMEX
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Figure 23

ANNUARL AVERAGE EXPOSLURE TQ HEXAVE _EnT THE 3V
LAWRENCE BERKELEY LAE
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Figure 24

ANNUAL RVERAGE EXPISURE TO HEXAVALE'T OHZIM: v
LAWRENCE LIVERMORE tLA3
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Figure 25

ANNLIEL AVERAGE EXPOSURE 10 HEYAVALENT (HE IV
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