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ABSTRACT

High tensile strength steel parts used in machinery and heavy equipment are
hard chrome plated in this small job shop employing 6 production workers., Al
operations are performed manually. The primary airborne hazards are chromic
(hexavalent chromium) and sulfuric acids. The operation utilizes 5 plating
tanks containing ¢hromic acid solutions and one strip tank. ATl the piating
tanks are eguipped with push/puil ventilation.
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INTRODUCTION

This hardcnrome plating job shop was surveyed to evaluate push/pull exhaust
ventilation. The survey was conducted during very cold weather (outside tem-
perature of minus 15% to ZOUFJ. The operation is housed ir a 20-year-old
building that was converted to hardchrome piating 9 years ago. The plant s @
non-union shop with the workforce consisting of the owner, six production
workers, and a maintenance man. Production covers 2 shifts, running 5 or 6

days per week.

Praduction involves strictly hardchrome plating of high-tensile strength steel
parts, used in constructiocn, materials handling, and other heavy equipment.
The parts include hydraulic cylinders ranging in size from a few inches in
lengtn to cylinders 5-inches in diameter and 28-feet-long.

Four ¢f the snops five hardchrome plating tanks were evaluated in the study to
determine the effectiveness of engineering controls which consisted of push-
pull local exhaust ventilation and tank covers,

PROCESS

The unplated steel parts are unloaded from trucks in the warehouse and trans-
ferred to the plating area. The parts are first hand wiped using a solvent Lg
remove dirt, grease, and fingerprints. Rough spots are removed hy rubbing with
a fine abrasive. The parts are then manually loaded into the plating tanks
using overhead hoists. Once plated, the parts are removed from the sciution
and the chromic acid 1s rinsed off and drained back into tre tank.

The plating solutions in all of the chrome tanks contain 28 oz/gal chromic acid
and are maintained at temperatures from 130 to 140°F. Steam or cold water

are used to heat and cool the solutions, Tre tanks are lined with an 1norganic
material (Keroseal) with fire brick covering the bottoms.



CONTROLS

All of the plating tanks are squipped with push/pull ventilation. One sysiem
serves Lanks 1, 2, 3, and 5; a separate system serves tank 4. The push air is
discharged from holes drilled in 4-inch diameter pipes running along the front
flange on all tanks., This air Jet is discharged at a downward angle under the

anode bar.

The layout of the plating piant js shown in Figure 1, There are five hard-
chrome plating tanks and one strip tank (which sees 1ittle use). Tanks 1 and

2 are served by the same rectifier while tanks #3, 4, and 5 each have a Sepa-
rate rectifier. Tanks 1, 2, 3, and 5 exhaust through a singie wet scrubber
which discharges through a 3-foot-square duct in the roof. Chromic acid mist
is collected in the scrubber which contains a series of pbaffies, Chromic acid
is periodically washed off the baffies and returned to the plating tanks. Tank
4 15 exhausted by a slot hood vented to a mist eliminator and fan. The air is
discharged through a vertical 15-inch pipe several feet above the roof line.
A1l exhaust hoods are constructed of sheet metal and painted with epoxy inside

ana out.

A 5-HP Dlower supplies push air to tanks 1, 2, 3, and 5 through a series of
pipes as shown in Fiqure 1. A small i/Z2 HP blower supplies push air to tank 4.
Make-up air s supplied by a 20-HP, 27,500 cfm unit Tocated in the South wail
of the building at a height of 10 feet {Figure 1}. In addition to the make-up
air, approximately 1,000 cfm of outside air is supplied by the push air blowers
for & total supply of 28,500 cfm. Exhaust air discharged from the building was
measured at 20,000 cfm for the main system and 4,100 cfm for tank 4 or 24,100
cfm. The net positive airflow to the building would be 4,400 ¢fm. Although
this figure is approximate, it does indicate sufficient make-up air to preclude
any interference witn the local exhaust system.

HAZARD ANALYSIS

The primary hazards from the hardchrome plating operation are chromic and sui-
furic acids. Chromic acid is chromium trioxide (chromic acid anhydride), and
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its aqueous sclutions, Airbarne hexavalent chromium compounds can cause irri-
tation of the respirateory tract, ulceration and perforation of the nasal sep-
tum, epistaxis, skin ulceration, chronic asthmatic bronchitis, and eye injury,
Chromic acid can c¢ause cracks or breaks in the skin which are commonly referred
to as a "chrome holes" or "chrome ulcers”, Chromic acid mist may also discolor

the teeth and tongue_]=233s435

Certain forms of Chromium VI may cause increased respiratory cancer. Chromium
(V1) oxide (chromium acid anhydride) used in plating baths is currently be-
lieved to be nnn-carcinogenic.6

Sulfuric acid (stoq} is a colorless, cdorless liguid soluble inp water and
aicohol. Concentrated sulfuric acid ¢an cause rapid damage to muCOus mem-
branes, is exceedingiy dangerous to the eyes and can burn and char the skin and
mouth. Dilute HZSO4 is irritating to the skin and may cause scarring of

the skin and blindness. Inhaled sulfuric acid can cause etching of dental
enamel, and edema of the lungs and throat. Chronic exposure can lead to heaith

problems such as emphysema and rhinorrea.7’8

EVALUATION

To determine the effectiveness of the contrals used in the hardchrome electro-
plating operations, perscnal and area air samples were collected for three
consecutive days., Sample times were 4 to /7 hours., Breathing zone samples for
hexavalent chromium and sulfuric acid were coliected each day on the day-shift
production workers. These workers were in the plating area except during lunch
and occasional short breaks.

Area samples were placed at fixed locations next to the hardchrome plating
tanks. These samples were analyzed for hexavalent chromium, total chromium,
and sulfuric acid. Hexavalent chromium was ¢ollected using closed-faced cas-
settes witn 37 mm polyvinylchloride filters of 5 um pore s1ze and M5A and
DuPont personal pumps operated at 1.5 Lpm, and analyzed colorimetrically using
NIOSH method No. P&CAM ]69.9 Total chromium was coilected using closed-faced
cassettes with 37 mm mixed cellulose ester filters of 0.8 um pore size and MSA



and DuPont personal pumps operated at a fiow rate of 1.5 Lpm, and analyzed by
atomic aoserption spectrophotometer using NIOSH method Pe{AM 1?3.9 Sulfuric
acid was collected using 7 mm diameter silica gel tubes and DuPont personal
pumps operated at 200 cc/m, and anaiyzed by ion chromatography folloewing MIOSH
method PECAM Mo, 310.°

Air velocity and total airfiow was determined for each of the plating tanks.
Air veleocities were measured in the vertical plane at the front of the tank,
at the centerline of the tank, and at the siots in the exhaust hoods using a
Kurz Model No. 441 hotwire anemometer. Total airfliow discharged from bath
exhaust systems and push air supplied to the blower for tanks 1, 2, 3, and 5
were measured using pitot tube and Kurz hot wire anemometer.

Tank operating parameters and parts plated during the study were recorded for
purposas of comparison, This data included bath temperature, amperage, volt-
age, number of parts, and surface area plated. These parameters for the hard-
chrome plating tanks are presented in Tabie 1.

Table 1, Tank parameters.

Surface Current Thickness

Tank Bath Area Density ea. face
No. Date  Temp%  Volts  Amps (1n2) (amp/ing) {in.)

1 2/10-2/12 132 g 2100 550 3.8 .0007

2 e/ p-2/12 132 8 2100 550 3.8 0007

4 2/10-2/412 137 g8-1/2 3500 2530 to 1.0 -1.4 0008

3670
e/10-2/11 130 10-3/4 6500 4272 1.5 .0008
2/11-2/12 - 11-3/4 6500 5121 1.3 .0010




ELECTROPLATING TANKS 1 AND 2

Tanks 1 and 2 are shown in Figures 2 and 3. The hoad for each of these tanks
1 and 2 consists of an exhaust plenum with trree adjustanle siots. The tap
and middle slots are each 1/Z2-inch-wide and the battam slat is Z2-inches-wide.
Contaminated air is exhausted from the plenum through a l4-inch duct to the
fan. A Dlower supplies push air to the 4-inch-diameter manifold that extends
across both tanks about Z inches above the front edge of thne tanks. The air
jet is discharged below the anode bars at a downward angle toward the liquid
surface., Boln tanks are covered during plating process except when Ioading
and unioaaing. The covers c¢an be seen in Figure 3,

Quring the entire survey, 3-1/2-inch by 50-inch cylinders were plated in bdoth
tanks. Current density in eacn tank was 3.8 amps/sg in; total power input to
each tank was 16,000 watts, Bath temperatures were 132°F.

Airflow Measurements

Total airflow measurements for tanks 1 and 2 are shown in Table 2. Total air
exhausted for tanks 1 and 2 were 370 cfm and 460 cfm, respectively. For tank
i, tne exndust rate was 3| cfm/ft2 (250 cfm/ft2
‘u’em:ilatu:m]D for open surface tanks containing chromic acid}. The exhaust
rate for tank 2 1s 46 cfm}ftz. Control velocities averaged 80 fpm for moth
tanks 1 and 2 with the covers open. Control velocities at the sampling
lacatians ranged from 50 fpm to 90 fpm,

is recommended in Ingustrial

Tne amount of push air (qoj dischnarged to the plower pipe of tanks 1 and 2
was estinmated at 30 c¢fm each. This discharge air jet entrains an increasing
quantity of surrounding air as it moves the distance from the blower pipe ta
the exnaust hood resulting in a wuch higher airflow at the exhaust nood.
According to Hemeon, the exhaust rate (Q) should always exceed the amount of
induced air (ux) in grder to successfully operate a push/puli system. Using
Hemeon's formula (presented in Table 2) the total airflow 9, reecning the
exhaust heood as a result of the discharge air s calculated to be 330 cofm and
310 c¢fm for tanks 1 and 2, respectively. Thus, Q exceeds a, for botn tarks.
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Figure 3. Chrome plating tanks 1 and 2,

Table 2. Airflow measurements.

*
X
Total Airflow

Q Q/A q from blower
Tank Exnaust Exhaust Control Airf?ow from pipe reaching
Air Rate Velocity Blower Pipe exhaust hood Q g
(cfm)  (cfm/ft2)  (f/m) (cfm)
1 370 31 80 30 330 Yes
2 460 46 80 30 210 Yes
4 4100 175 70 - - -
5 9400 87 100 300 3300 Yes

*qyx 1s calculated from Hemeon's formula qyx/qg = 0.83 (X/W) 0.36;
x = distance from blower pipe to exhaust hood; w = slot width (ft).11



Air Sampling Results

Perscnal sampling results for hexavalent chromium and suylfuric acid are shown
in Tahle 3. Mean cancentrations for all 8 personal samples was 0.004 mg/m3
for Chrome VI and 0.2 mg/m3 for sulfuric acid,

Employee "A", working at Tanks | and 2, had an average Chrome YI expusure of
0.002 mg/m3 for the 3 days sawpled. This concentration is 2 percent of the
OSHA PEL for hexavalent chromium (0.1 mg/m3), and is less than 10 percent of
the NIOSH recommended level af 0.0725 mg/m3 for non-carcinogenic hexavalent
chromium, Sulfuric acid exposures for employee A were a2l below the detect-
able 1imit which, in this case, is less than 0.2 mgfmg. The standard for
sulfuric acid is 1.0 mg/m3.

Table 3. Employee exposure {mg/m3),

Employee Location Date Chrome Y1  Sulfuric Acid

A Tanks 1
ang 2 2/10  «0,001 <Q,2
2/11 0.003 <0.?
2712 0.003 <(.7
B Tank &4 2/10 0.008 <0.?
2/11 0.002 0.4
2712 0.010 <0.2
C Tank 5 2710 0.003 0.3
2/11 0.003 <0.2
Mean 0,004 0.2
OSHA PELT 0. 100 1.0
ACGIH TLVZ 0.050 1.0
NIQSH REC.3 0.02% 1.0

T. {29 CFR 1970}
2. TLY Book
3, MIGSH/OSHA Pocketguide



Area samples for hexavalent chremium, total chromium, and sulfuric acid col-
lected near tanks 1 and 2 are shown in Table 4. Concentrations of hexavalent
chromium ranged from less than 0.001 mgfm3 to 0.047 mg/m3 with an overall
mean concentration of 0.012 mg/m3. Chrome VI concentrations on the right
Ipcation of tank 2 were approximately 10 times Chrome VI levels at the other
thrae stations.

Table 4. Workplace air concentrations {mg/m3),
Area samples - tanks 1 and 2

Sample
Locatian (ate Chrome VI Totail Chromium Sulfuric Acid
Tank 1-Left 2/10 .001 <0.007 0.4
2/ 0.0602 <0.008 0.4
2712 0.008 0.010 0.3
Mean 0.004 <0.008 0.4
Tank 1-Right 2/10 <0.001 <0.007 0.3
2/11 0.003 - 0.2
2/12 0.006 G.008 0.6
Mean 0.003 0.007 0.4
Tank Z-left 2710 <{.001 <0.007 0.4
/11 0.003 0.0i9 0.3
2/12 0.008 0.00 0.2
Mean 0.004 G.011 J.3
Tank 2-Right 2/10 0.025 0.043 0.3
2/11 0.034 0,057 0.7
2/12 0.047 0.02b 0.3
Mean 0.035 0.077 0.d
Overall Mean 0.012 0.018 0.4
OSHA PEL 0.100 0.5 1.0

Area samples for total chromium ranged from less than 0,007 mg/m3 ta 0.057
mg/m3. The cverall mean total chromium concentration for 1] samples on
tarks 1 and 2 was 0.018 mg/m3. All the values faor total chromium are far
below the ailowable 1wmit for total chArcmium of 0.5 mg!m3 (although area

samples can not readily be used to estimate compliance witn the legal
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standard, they are a valuable indicator of effectiveness of control system for
the plating tanks).

Sulfuric acid concentrations ranged from 0.2 mg/m3 to D.7 mg/m3 with an
average concentration for 12 area samples of 0.4 mg/m3, The ailowabie limit
for personal exposure to suifuric acid is 1.0 mg/ms. The sulfuric acid data
presents no significant trends,

Discussion

The sampling data demonstrates that the chemical hazerds from tanks 1 and 2
were satisfactorily controlied. This control can be attributed to a combina-
tion of the following: (1} covers on both tank 1 and z and a baffle on the
left side of tank 2 contained the mist in spite of the low exnaust rate; (2},
the quantity of air supplied by the blowers dig¢ not exceed the capacity of the
exhaust hood to vemove the air; and (23) make-~up air to the building was suffi-
cient to prevent disruptive cross drafts in the building.

Poor air distribution at the hood resuited in non-uniform control velocities.
The higher hexavzlent chromium and total chromium concentrations on the right
side pf tank 2 may be due to the lower control velocity at that point (see
Japle 4 and Fiqure 4).

ELECTROPLATING TANK 4

Tank 4 is shown schematically in Figures 5 and 6. The exhaust hood has three
slots: the top slot is 1-1/4-incnes-wide, the middle slot is l-inch, and
bottom slat is 4-inches-wide. Exhaust air is vented throuwgh the plenum to a
mist eliminator and discharged through & i5-inch exhaust stack. A 1/2-HP
blower supplies push air to the 4-inch manifold located alcongside and about 2
inches above the front fiange, The supplied air 15 discharged toward the
liquid through 3/16-inch orifices spaced every inch at a downward surface
angle,

11
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Figure 4. Control velaecities at sampling locations.

Spherically-shaped polypropylene balls (3/4-inch) are used in tank 4. The
balls flgat on the chromic acid tath and cover the entire surface.

The following parts were plated in tank 4 during the survey: four 2.65-inch
diameter, 76-inch-logng cylinders ang four 3.4-inch, 86-inch-long cylinders.
The parts were plated at 3500 amps to & thickness of 0.008 inches per face.
Curvent densities were 1.4 amps/in2 for the smalier part and 1.0 ampjinz
for the Jarger part,

Airflow measurements

Airflow measurements are presented in Table 2 for tank 4. Total exhaust volume
was 4100 cfm or 175 cfm,’ft2 {Industrial Ventilation recommends 225 cfm,fft2

for tanks with width/length ratios of 0.25 to 0.49). Control velocities aver-
aged 70 fpm, which is less than half the recommended velocity of 150 fpm for

12



electropiating baths containing chromic acid.

The exnaust rate for tank 4 {175

cfm/ftz} was four times the exhaust rate for tank 2 (46 cfm{ftz). Despite

the higher exhaust rate at tank 4, control velocities for tanks 4 and 2 are
virtuaily the same.

SCRUBBEB !
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1" '
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—3%"  ,—SLOT 4 diam
e Y
FLUID v v
LEVEL = L T“
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N LN F/AY ¥\
FLCOR
€ g 2" > a3 —»
FRONT SIDE
Figure 5, Tank 4.

A vertical profile of tank 4 cantrol velocities show the highest velocity of
100 fpm 6 inches above the tank flange, 60 fpm at 12 inches, and 50 fpm at

1/2-inch.

locations are shown in Figure 5,
is not known.
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Figure 6. Chrome plating tank 4.

Air Sampling Results

Personal sampling results are shown in Table 3. Employee "B" working at tank
4 had an exposure to hexavalent chromium ranging from 0.00Z to 0.0l mg/m3
(average 0.007 mgfm3). These levels are far below the QOSHA PEL for hexa-
valent chromium of 0,100 mg/m. Sulfuric acid levels ranged from less than 0.2
mg/‘m3 to 0.4 mgfma, also well below allowable concentrations.

Results of area samples for hexavalent chromium, total chromium, and sulfuric
acid collected at tank 4 are shown in Table 5. Chrome V] levels ranged from
less than 0.001 to 0.082 mg/m3. Total chromium concentrations ranged from

less than 0.008 to 0.077 mg/m3. Both hexavalent chromium and total chromium
concentrations were much higher on the left side of tank 4 than the right. All
the area sample results were below the allowable limits for personal exposures.
Sulfuric acid concentrations at tank 4 ranged from 0.3 to 0.5 mg/ms. These
area sample data are well within the allewable limit for sulfuric acid of 1.0

mg/m3.
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Table 5. Workplace air concentrations (mg/m3).

Tank 4
Sample
tocation Date Chrome VI Total Chromium Sulfuric Acid
Tank 4-lLeft 2/10 0.022 0.033 0.3
2/11 0.0729 0.077 0.5
2107 0.082 0,028 0.3
Mean 0.004 .46 0.4
Tank 4-Right 2/10 0.005 0.009 0.4
2/11 0.001 {.008 0.4
2/12 0.010 0.008 0.4
Mean 0.005 0.008 0.4
Grand Mean 0.025 0.027 0.4
QSHA PEL (.1 J.5 1.0

Discussion

Personal exposure data for worker “B" ingicates good contrgl of chemical emis-
sions from tank 4. The area sampling data also shows good controt aithough
chromic acid levels on the left side of the tank were much nigher than on the
right. Control velocities along the front of the tank including the left samp-
Ting location (Figure 5) are almost the same. Thus, differences in ventilation
do not explain the higher levels found on the left side,

Good control of mist from tank 4 results from the push/pull ventilation system
with a fair exhaust rate (375 cfm/ftg). The the use of plastic balls may

help reduce emissipps but to what extent is not clear. The possiple advantage
of & triple slot hood versus a double or single slot hood can not be determined
from the data.

ELECTROPLATING TANK 5

Tank & {shown in Figures 7 and 8) is equipped with a push/pull ventilation
system. The exhaust hood nas a single adjustable slot which was opened o a

15



width of 10 inches during the survey. The hood runs the entire length of the
tank. Push air 1s supplied by the same biower thal also serves tank 1, 2, and
3. The push ar mamifold is smmilar in design to that used ¢n the other tanks,
The air jeb 1s discharged ab a downward angle between the anode bar and the
tront eage of the tank as snown in Figure 8. Tank 5 is not covered and uses

no plastic chips or balls.

{perating parameters for tank 5 are given in Table 1. During the first 1-1/2
day of the survey, 10 pieces, each 40-1ncnes-long and 3.4-1nches in ciameter
were plated to a thickness of .0U8 inches per face. The current was 6500 amps
and current density was 1.5 amps/sq in. During the remainder of the survey, a
cylinger S-inches wiue ang 32b-inches Tong was plated to a thickness af 0.001
inch per Tace at 6500 amps and & current density of 1.3 amps/sqg ft.

Birflow Measuraments

Arrf low measurements for tank 5 are presented in Table 2. Exhaust airflow was
9400 cfm or 87 cfmfftz. Control velocity at the outside edge of the fank
averaged |00 fpm. Contral velocities were nearly uriform in the vertical pro-
fite from 1/2 inch to |2 jnches above front flange of the tank. A horizontal
profile of control wvelocities (Figure 5) shows a range of 70 fpm to 130 fpm
{left center sampie location).

The push air supplied to tank 5 was estimated to be 300 cfm. Based on Hemeons
formula, total airflow in the push air Jet stream (1ncluding entrained air) at
the exhaust hood would be 3300 cfm. This is much less than exhaust airfiow of
9400 ¢fm ang thus satisfies the reguirement that the exhaust rate exceed the
total entrained airf low.

Alr Sampling Results

Hexavalent chromium aend sulfuric acid exposures are shown in Table 3 for em-
ployee "C" who works near tank 5. Exposures Lo hexavalent chromium (0.003
mg/m3] were 1730 the OSHA PEL. The exposure of worker "C" was half the aver-
age exposure for worker "8" (tank 4). Worker "C" sulfuric &cid exposures were

well helow tha allowable Timit.

i6



Fi
gure 8. Chrome plating tank 5.
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The results of area samples for hexavalent chromium, total chromium and sul-
furic acid are presented in Table 6. Hexavalent chromium concentrations ranged
from 0,002 to 2.0/ mg/m3. (The value 2.07 mg/m3 was excluded from summary

data because chromic acid was abserved to drain onto the filter at the center
station). Five of the 11 area samples for hexavalent chromium exceeded the
OSHA PEL of 0.1 mg/m3, indicating a potentiai for overexposure to the oper-
ator at these locations. The average hexavalent chromium concentiration for
tank 5 was 0,097 mg/m3.

Samples for total chromium were collected at three locations: left, center,
and right of tank 5. Average total chromium concentration ranged from less
than 9,008 to 0.380 mg/m3 and averaged 0.098 mg/m3 for the <ix included
samples. HNone of these area samples were in excess of the allowable limt af
.5 mgfm3 for personal exposures. Some very high levels at the center loca-
tion were measured, One sample on 2/12 (4.06 mg/m3) was forty times as high
as the average (.097 mg)mB} of the six included samples. The 4.06 mg;‘rn3

value and two other samples for total chromium were excluded from the data
summarys because chromic acid was observed to drain cato the filters on 2/11
and 2/12. QOperating procedures reguired that one part pe hojsied oot of the
tank and the chromic acid solution rinsed off, resulting in freguent splashing
of the filter cassettes at the center location, wnich caused artificially high
chromium levels, The total chrome sample (0.902 mgfm3) on 2/10/81 at the
right location was also splashed by chremic acid rinse. By re-orientation of
the samplers at this location splashes from the chromic acid rinse were avaided
on subseqguent days 2/11 and 2/12. It was not possible to reorientate sampies
at the center locaticn to prevent chramic acid from heing splashed on the cas-
seties,

Suifuric acid levels rangea from 0.2 to 0.8 mg/m3 and averaged 0.4 mg/mS.

The highest sulfuric acid concentration (0.8 mg/ma) occurred at the center

of the tank on 2/12, and may be attributed to the operating procedure described
above. Although unlikely, some sulfuric acid may have been splasned directly
on the inlet of the silica gel tube. Sulfuric acid levels averaged 0.5, 0.3,
and 0.4 mgfm3 on 2//10, 2711, and 2/12, respectively.

18



Table 6.

Airborne concentrations at tank 5.
Area samples - mg/m

Sample
Location Date Chrome VI Total Chromium Sulfuric Acid
Left 2/10 0.05h3 0.380 0.5
2711 0.020 0.021 0.4
2/12 0.168 0.148 0.2
Mean §.080 0.183 0.4
teft center 210 §.015 -- 0.5
2/11 0.181 - 0.3
2/12 0,167 = 0.2
Mean 0.7171 - 0.3
Center 2/10 0.075 Q.02 0.5
2/11 - 1.27% 0.4
2i1e 2.07% 4_00% 0.8
Mean - -— 0.6
Right Center 2/10 -- .- 0.5
2711 0.207 - G.2
2712 0.159 _n= 0.5
Me an 0,181 - 0.4
Right 2710 0.193* 0.902% 0.3
2/11 0.002 <0.008 .4
2712 D.0723 0.01é6 0.2
Mean 0.013 c.0f2 0.3
Overall Mean
-~ Tank 5 0.097 0.098 0.4
OSHA PEL 0. 100 0.5 1.0

*Chromic acid rinsed on to filter - values not included in average.

Discussion

The Timited personal sampling results for worker *C" on 2/10 and 2/11 indicetes

the ventilation system for tank 5 1is adeguate.

The hexavaient chromium levels

were only 3 percent of the 05HA PEL and sulfuric acid levels were less than 1/3

the standard.

Conversely, the aresa sampling data indicates the ventilation

system may be inadequate for controiling hexavalent chromium in all cases.
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ventilation system appeared adequate when plating the smaller cylinders (the
average hexavalent chromium area sample concentration was 0.05 mg/m3). While
plating the long cylinder, the average hexavalent chromium concentration was
0.13 mgfm3 indicating fairly poor control, One possibility is the higher
power used to plate the long cylinders increased mist generation.

Control velocity measurements (Figure 4} failed to correlate with Chrome YI
area sample results. The highest control velocities were measured at left
center and right center locaticns corresponding to the highest average leveis
of hexavalent chromium, Factors other than the contrgl veiocity appear to be
involved.

The exhaust rate for tank 5 was &7 cfmfft2 {approximately 1/3 the recommended
rate of 225 cfm/ftz}, and may need to be increased during certain piating
operations, particularly at higher powers.

The high hexavalent chromium levels ({in excess of 0.1 mgfma) also appear to
be caused by the work practice of rapidly and somewhat haphazardly rinsing the
chromic acid.

In summary, confrol of emissions {primarily hexavalent chromium) for tank 5
could be improved by increasing the exhaust rate and more careful operating
procedure for rinsing chromic acid off the plated parts. The results for tank

5 also indicate increased power may have increased mist generation,
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