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IT. EXECUTIVE SUMMARY

Pacific Division Naval Facilities Engineering Command
requested us to determine ambient air guality downwind from four
off-base incinerators. We located an air sampling station about
300 yards NW of the incinerators and took most of our samples
there. We also took samples from a helicopter flying through the
incinerator plume.

Contract laboratories analyzed samples collected during
two sampling periods (August 8-13, and 21-25 September, 1990).
Results indicate that the ambient air around NAF Atsugi is not
clean. As a point of reference, we listed pollutant
concentrations along with the National Institute for Occupational
Safety and Health's (NIOSH) permissible exposure limits or
American Conference of Governmental Industrial Hygienists'
threshold limit values in Tables 1-2b. Note that NIOSH standards
are for eight hour exposure, five days per week for a healthy
work force. These are not meant for continuous exposure by the
general population. We provide this as a comparison only.

We detected various polycyclic aromatic organic compounds,
dioxins and dibenzofurans. Most samples contain heavy metals,
chromium, lead, zinc, and copper. Generally, heavy metals are
present in the Atsugil air regardless of the wind direction.
Organic pollutants were more wind direction dependent.

Formaldehyde and phenol were detected but their
concentrations were too low to have caused the eye, nose, and
respiratory discomfort experienced by base personnel.

Based on only two samples for dioxins and dibenzofurans, and
on one cadmium sample, the total cancer risk estimated is 906
persons per million people. We calculated the long term cancer
risk using unit risk factors established by EPA and California
Department of Health Services. The calculated risk applies to a
population which is exposed to these concentrations for a
lifetime (70 years). EPA uses a lifetime excess cancer risk of
less than one in one million as a criterion in setting toxic
chemical emission standards.

Long term ambient air sampling is needed to identify the
chemicals that cause the respiratory discomfort and to determine
the ambient air quality. More dioxins and dibenzofurans data
are needed to assess the long term health risks from these
chemicals.
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IV. INTRODUCTION

In response to a request from Naval Air Facility (NAF)
Atsugi, Japan(!), we collected air samples to determine the
ambient air pollutant concentration between 8-13 August 1990.

We sent the samples to a commercial laboratory for analysis.
During sample preparation laboratory personnel destroyed some
samples. To account for this loss, we collected a second set of
samples between 21-25 September 1990. Due to relocation of the
laboratory, we did not receive analytical results until February
1991. This is a report of the findings from samples collected
during these two test periods.

V. BACKGROUND

A Japanese owned and operated industrial incinerator
operation is located south of the NAF Atsugi water treatment
plant. The operation includes four incinerators. These
incinerators are located approximately 100 yards outside the NAF
Atsugi fence. Located in a small valley, the tops of two of the
four incinerator stacks are about level with the ground of the
runways and golf course on base (see Figure 1). Both the runways
and golf course are east-north-east of the incinerators. Besides
the water treatment plant, a rifle range is in the same valley.
The treatment plant is above the level of the short incinerator
stacks; the rifle range is below level. Base housing area 1is
located north-west of this water treatment plant. The other two
stacks are between 10 to 15 feet above the base's ground level.
During spring and summer months moderate to high south-southwest
to south-southeast winds blow the i1ncinerator plumes onto the
base and into the valley containing the water treatment plant and
rifle range. Under these conditions, much of NAF Atsugi is
fumigated by noxious smoke. Personnel at the facility complain
of eye and nose irritation, nausea, and respiratory discomfort
when exposed to the smoke plume.

VI. PROCEDURES

The following procedures were used for collecting the
samples.

EPA Method TO4: High volume sampler with Polyurethane Foam (PUF)

We used an Anderson Model PS-1 PUF Sampler for this method.
The sampler consists of two sections - a particulate section and
PUF cartridge section. A fan draws ambient air first through a
4" diameter glass fiber filter and then through a glass cylinder
containing the PUF cartridge.



WATER RIFLE
TREATMENT RANGE
PLANT
-

BASE

CREEK ><SAMPLING
SITE

) .
INCINERATORS O Oz«%
<
- Ny
'/// - 1.
7 l Tes
D s 03 PRt .
0 0

[P0 it

GOLF COURSE

WASTE PIG
= STORAGE < [FARM
(\E
CEMENT 2 :
PLANT &l
D mEEEll
FIGURE 1. SAMPLING SITE LOCATION




We calibrated the units and operated them according to
manufacturer's instruction. We tared the filters and Keystone
laboratory prepared the PUF cartridges according to EPA sample
preparation procedures. During sampling, we recorded ambient
temperature, barometric pressure, sampler pressure drop, relative
humidity, and elapsed time for each sample.

After sampling, we took the PUF assembly apart and removed
the filter and PUF cartridge. We put the filter in a clean
aluminum foil envelope, then a manila envelope and finally a
clean, labeled polyethylene bag. We wrapped the PUF cartridge
with the same aluminum foil that came with each PUF unit from the
laboratory. We put the wrapped PUF cartridge in a labeled,
sealable polyethylene bag. We stored the filters and PUF
cartridges in a freezer after removal from the sampler and kept
them in dry ice during air transport to Keystone Lab for
analysis.

The laboratory provided the following analyses:

For the filters: Toxic metals - arsenic, cadmium,
chromium, lead, and mercury.

For the PUFs: dioxins and dibenzofurans species;
and semi-volatile organics.

Method 18: XAD-2 and Charcoal Adsorption Tube Method

We used Dupont low flow samplers to pull ambient air through
the XAD-2 and charcoal tubes. We calibrated the flowrate of each
sampler according to manufacturer's instructions prior to
sampling. During sample collection, we recorded temperature,
humidity, barometric pressure, flowrate, wind speed and
direction, and elapsed time.

After sampling, we removed the adsorption tubes from the
samplers, and capped both ends of the tubes. We put the tubes in
labeled resealable polyethylene bags and stored them in a
freezer. We kept the tubes in dry ice during air transport to
Keystone Laboratory for analysis.

The laboratory provided the following analyses:
For the XAD-2 tubes: Semi-volatiles scan.
For the charcoal tubes: Volatiles scan plus ten peaks.
Method TO5: Midget Impinger Sampling
We used low flow samplers to draw air samples through midget

impingers. We calibrated the sampler flowrates according to
manufacturer's instructions prior to sampling. We kept the
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flowrates through the impingers at approximately 750 cubic
centimeters per minute. During collection, we recorded sample
flowrate, barometric pressure, ambient temperature, relative
humidity, wind direction and average wind speed on data sheets.

We capped the impingers and stored them in the refrigerator.
We kept the impingers in dry ice when transporting them to the
laboratory. Keystone performed a volatile organics compound scan
on each sample collected.

VII. SUMMARY of RESULTS
Tables 1a and 1b show the results for August sampling.

Tables 2a and 2b show the results for September sampling. Table
3 shows the pollutant concentrations along with their

corresponding cancer risk values. Concentration, permissible
exposure limit, and unit risk values are in micrograms per cubic
meter (pg/m3). The wind speed values are miles per hour (mi/hr).
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Table la. AMBIENT POLLUTANT CONCENTRATIONS AT ATSUGI
8-13 AUGUST 1990

CONCENTRATION NIOsH_PEL(?) WIND WIND
SAMPLES POLLUTANT (ug/m3) (;Jg/ma) DIRECTION SPEED (mi/hr)
PUF 2 Phenol 27.2 19,000 SSE to Typhoon
Diethyl phthalate 10.9 5,000(c) ESE Winoma
Di-n~butylphthalate 16.3 5,000 (Sampling time: 1914
FILTER Copper 0.054 (fume) 100 Aug 9 to 0544 Aug 10)
113 Lead(b) 0.118 (inorganic
lead com-
pounds) 50
Zinc 0.476 (zinc chloride
fume) 1,000
PUF 4 Phenol 29.9 19,000 ) 4
Diethyl phthalate 108 5,000(c) (Sampling time: 1617
Phenanthrene 41.9 (d) Aug 11 to 1619 Aug 12)
Di-n-butyl phtha-
late 108 5,000
Fluoranthene 12.0 (d)
FILTER Chromium 0.039 100
115 (acid and
chromates)
Copper 0.014 (fume) 100
Lead 0.021 50
Zinc 0.273 1,000
PUF S Diethyl phthalate 16.8 5,000(c)| N to S 4
Phenanthrene 33.7 (d)
Di-n-butyl (Sampling time: 1746
phthalate 101 5,000 Aug 12 to 1828 Aug 13)
Fluoranthene 11.2 (d)
FILTER Chromium 0.090 100
116 Copper 0.023 100
Mercury 0.003 50
Lead 0.428 50
Zinc 0.247 - 1,000

(a) NIOSH Pocket Guide to Chemical Hazards. U. S. Department of Health and Human
Services. June, 1990.

(b) United States National Ambient Air Quality Standards for lead is 1.5 yg/ma.
(c) American Conference of Governmental Industrial Hygienists Threshold Limit
values(?).

(d) There is no NIOSH PEL for this compound. However, this compound is listed in
the 1990 Clean Air Act Amendments as a hazardous air pollutant, or air toxic.
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Table 1b. AMBIENT POLLUTANT CONCENTRATIONS AT ATSUGI
8-13 AUGUST 1990
CONCENTRATION NIOosH_PEL(2) WIND WIND
SAMPLES POLLUTANT (ug/m>) (,ug/m3) DIRECTION SPEED (miy
XAD-A 2X|Bis(2-ethylhexyl) N | o-2
phthalate 6,800 5,000(b) (Sampling time: 1615
to 1745 Aug 12)
XAD-B 3X|Bis(2-ethylhexyl) S 7
phthalate 7,400 5,000(b) (Sampling time: 1644
to 1814 Aug 13)
XAD-C SSE 3
2XH |Diethyl phthalate 1,400 5,000(b) (Sampling time: 1545
Bis(2-ethylhexyl) to 1601 Aug 9)
phthalate 7,900 5,000 (b)
IMP-A Formaldehyde 0.79 1,200 S to SW 6
(Sampling time: 1545
Aug 10 to 0322 Aug 1
IMP-B Formaldehyde 2.58 1,200 SW to S 4
(Sampling time: 14¢C
to 2350 Aug 11)
IMP-C Formaldehyde 0.42 1,200 N 3
(Sampling time: 233C
Aug 12 to 1034 Aug 1
(a) NIOSH Pocket Guide to Chemical Hazards. U. S. Department of Health and Hume
Service. June, 1990. Values are in microgram per cubic meter instead of millic
per cubic meter.

(b) American Conference of Governmental Industrial Hygienists Threshold Limit

Values .
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Table 2a. AMBIENT POLLUTANT CONCENTRATIONS AT ATSUGI
i 21-25 SEPTEMBER 1990
CONCENTRATION NIOsH_PEL(?3) WIND WIND
SRAMPLES POLLUTANT (pg/ma) (pg/m3) DIRECTION SPEED (mi/hr)
PUF 117 |1,4-dichlorobenzene 0.196 450,000 NE 0-3
Naphthalene 0.314 50,000 (Sampling time: 1000
FILTER Cadmium 0.009 (fume) 100 Sep 21 to 1000 Sep 22)
117 Copper 0.343 (fume) 100
Lead(P) 0.055 | (inorganic
lead com-
pounds) 50
Zinc 0.229 (zinc chloride
fume) 1,000
PUF 118 |1,2-Dichlorobenzene 0.109 300,000 E to NE 0 to 3
1,4-Dichlorobenzene 0.706 450,000
2-Methyl naphtha- (Sampling time: 1040
lene 0.212 (c) Sep 22 to 1040 Sep 23)
Naphthalene 0.616 50,000
2-Nitrophenol 0.077 (d)
Bis(2-ethylhexyl)-
phthalate 16.0 5,000(e)
Di-n-butyl phtha-
late 0.128 5,000
FILTER Chromium 0.012 100
118 (acid and
chromates)
Copper 0.904 (fume) 100
Lead 0.105 50
Zinc 0.305 1,000
PUF 119 |Naphthalene 0.238 50,000 S to NE 0 to 2
2-Methylnaphthalene 0.212 (c)
1,2,3,4,6,7,8 HpCDF 1.3E-6 3.5E-6(f)
Total TCDF 1.4E-6 3.5E-6(f)
Total PeCDF 2.7E-6 3.5E-6(f)
Total HXCDF 2.8E-6 3.5E-6(f)
Total HpCDF 1.5E-6 3.5E-6(f)
FILTER Chromium 0.018 100 (Sampling time: 1330
119 Copper 0.296 100 | Sep 23 to 1330 Sep 24)
Lead 0.708 50
Zinc 0.643 1,000




Notes for Table 2a.

{a) NIOSH Pocket Guide to Chemical Hazards. U. S. Department of Health and

Human Services. June, 1990.

(b) United States National Ambient Air Quality Standard for lead is 1.5 yg/m3.

(c) There is no NIOSH PEL for this compound. However, this compound is listed in
the 1990 Clean Air Act Amendments as a hazardous air pollutant, or air toxic.

{d) There is no NIOSH PEL for this compound. Listed in EPA TSCA Inventory.

(e) American Conference of Industrial Hygienists Threshold Limit Values(2 .

(f) "Noncancer Acceptable Exposure Levels (Chronic)" from Air Toxics "Hot Spots"
Program, AB 2588 Risk Assessment Committee of the California Air Pollution Control
Officers Association (CAPCOA). January, 1991.




Table 2b. AMBIENT POLLUTANT CONCENTRATIONS AT ATSUGI
21-25 SEPTEMBER 1990
CONCENTRATION NIOSH PEL(a) WIND WIND
SAMPLES POLLUTANT (yg/m3) (pg/m3) DIRECTION SPEED (mi/hr)
PUF 120 (1,4-Dichlorobenzene 0.022 450,000 S to NW 0 to 2
Naphthalene 0.280 50,000
Di-n-butyl (Sampling time: 1630
phthalate 0.414 5,000 Sep 24 to 1630 Sep 25)
1,2,3,4,6,7,8-HpCDD 7.0E-7 3.5E-6(b)
OCDD 4.5E-6 3.5E-6(b)
1,2,3,4,7,8-HXCDF 6.4E-7 3.5E-6(b)
Total TCDD 2.0E-6 3.5E-6(b)
Total HxCDD 7.0E-7 3.5E-6(b)
Total HpCDD 7.0E-7 3.5E-6(b)
Total TCDF 5.4E-6 3.5E~6(b)
Total PeCDF 2.3E-6 3.5E-6(b)
FILTER Chromium 0.022 100
120 Copper 0.396 100
Lead 0.221 50
Zinc 0.807 1,000
Notes:

(a) NIOSH Pocket Guide to Chemical Hazards.

and Human Services. June, 1990.

({b) "Noncancer Acceptable Exposure Levels

Program,
Officers Association (CAPCOA).

HpCDD = Heptachloro-dibenzo-p-dioxin
OCDD = Octachloro-dibenzo-dioxin
HxCDF = Hexachloro-dibenzofuran
TCDD = Tetrachloro-dibenzo-p-dioxin
HxCDD = Hexachloro-dibenzo-p-dioxin
TCDF = Tetrachloro-dibenzofuran
PeCDF = Pentachloro~dibenzofuran

(Chronic) "

u. s.

1991.

Department of Health

from Air Toxics

"Eot Spots”

AB 2588 Risk Assessment Committee of the California Air Pollution Control
January,



Table

3. ESTIMATION OF EXCESS CANCER BURDEN FOR AUGUST

AND SEPTEMBER 1990 AMBIENT SAMPLING AT NAF ATSUGI

Concentration?® Unit Risk Actual

Pollutant Sample (yg/m3) (yg/m3)_1 Risk ASILb

Cadmium Filter 117 0.009% 2E-2 1.08E-4 5.6E-4

Chromium Filter 116 0.090 1.5

1,4 dichloro-| PUF 118 0.706 8.60E-7 6.07E-7 1500
benzene

Di-n-butyl- PUF 120 0.414 16.7
phthalate

Dioxins PUF 120 8.6E-69 38 3.27E-4

Fluoranthene PUF 4 0.0083 1.7E-3

Formaldehyde IMP-8 2.58 1.3E-5 3.35E-5 0.077

Dibenzofurans| PUF 119 9.7e~6% 38 3.69E-4

Lead Filter 119 0.708 8.0E-6 5.7E-6

Phenanthrene PUF 4 0.0291 1.7e-3

TOTAL RISK® =

EXCESSs BURDEN

0.000906
PER MILLION = 906

a. These are the highest concentrations detected for both test periods. This

yields a worst
b. Acceptable
the risk of an
Hearings: Rule
c. This limit
d. This value

case scenario of the emissions impacts.

Source Impact Level (ASIL) for each carcinogenic pollutant limits
additional cancer case to one in a million. Taken from: Public
to Regulate Air Toxics, Washington State Department of Ecology.
is for chromium metal.

corresponds to the sum of the dioxin components for PUF 120.

e. The total risk is the algebraic sum of individual actual risks for each

pollutant.
f. This value

is the sum of dibenzofuran components for PUF 119.
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VIII. DISCUSSION

After the August sampling, we contracted Keystone Lab-
Houston (Keystone) for the chemical analysis. Keystone
subcontracted Triangle Laboratories of Houston Inc. (Triangle)
for dioxins and dibenzofurans analyses. A laboratory accident
during solvent extraction at Triangle destroyed our samples.
Triangle agreed to reimburse us expenses for resampling. We
sampled again in September 1990 and sent our samples to Keystone
for analysis. We did not receive our results until February 1991
because Keystone was going through relocation and reorganization
and Triangle needed to repair analytical equipment.

Since both sampling periods were short, the results can only
be viewed as a snapshot of the air quality at the sampling site
at the times of sampling. Only continuous multi-year sampling
can provide true ambient air quality values.

Some samples from the August sampling were not reported
because they were destroyed by the laboratory. Several XAD and
charcoal tube samples taken during September sampling, including
the ones taken in the helicopter, were not tabulated in the
tables because sampling times were too short or pollutant
concentrations were below detection limits.

Sampling data and laboratory analysis information are
included in Appendices A and B, respectively.

Pollutants Concentration Analysis

During the August sampling the winds were mostly southerly,
blowing the incinerator plumes toward our sampling site on base.
During the September sampling the winds were generally
northeasterly and the incinerator plumes were blowing away from
our sampling site. Various chemicals and metals detected along
with their respective permissible exposure limits (PELs) are
presented in Tables la and 1b for August sampling and Tables 2a
and 2b for September sampling. By comparing samples collected
during S and SSE winds (Filter 113/PUF 2 and Filter 115/PUF 4 in
Table la) and those collected during N and NE winds (Filter
117/PUF 117 and Filter 118/PUF 118 in Table 2a), there is
definitely a contrast for the organics collected. Only one
organic compound, di-n-butyl phthalate, is common to both sets of
samples. Chromium, copper, lead, and zinc metals are common to
both sets of samples. Cadmium was collected when the wind was
from NE.

Since there are no national ambient air quality standards
(NAAQS) for the chemicals detected except for lead, we are
comparing the pollutants concentration with National Institute
for Occupational Safety and Health's permissible exposure limits
(PELs), and American Conference of Governmental Industrial
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Hygienists' threshold limit wvalues (TLVs). Both PEL and TLV are
concentrations that must not be exceeded during any 8-hour work
shift of a 40-hour workweek for a healthy adult worker.

All detected pollutant concentrations, except the ones
collected on XAD samples and the dioxins and dibenzofurans
values, are at least one order of magnitude less than either the
PEL or TLV. There are no PEL or TLV established for dioxins and
dibenzofurans. We listed the Noncancer Acceptable Exposure
Levels for dioxins and dibenzofurans in Tables 2a and 2b for
comparison_only. The highest lead concentration detected was
0.708 ug/m3. This is less than half the value of 1.5 ug/m3, the
NAAQS for lead. As a comparison, South Coast Air Quality
Management District (Los Angeles area, California) monitoring
stations data show that their ambient lead concentrations
range(3) between 0.01-0.2 pg/m3. Our sample shows the Atsugi air
to be about five times higher in lead than Los Angeles, but still
acceptable.

The results for the XAD_samples are tabulated in Table 1b.
Diethyl phthalate (1400 ug/m3) and Bis(2-ethylhexyl) . phthalate
(ranges 6800 to 7900 pg/m~”) were detected in these samples. We
do not know why these concentrations are so high.

Dioxins and dibenzofurans were detected in PUFs 119 and 120
and their concentrations are included in Tables 2a and 2b. Both
concentrations of the OCDD (4.5 ng/m3) and total TCDF (5.4 ng/m3)
for PUF 120 exceeded the Noncancer Acceptable Exposure Levels
(NAELs) value of 3.5 ng/m3. NAEL 1s discussed in the following
Risk Analysis Section. Both samples were collected when the
winds were calm and came from NE about 60% of the time and S and
SW for about 40% of the time. During PUF 119 sampling the
incinerators were shut down for about 16 hours, from about 1900,
23 September to 1045, 24 September 1990.

Risk Analysis

In this analysis, we compare the detected air pollutant
levels with levels set by the health community in the United
States.

Both long term and short term exposure limits are used to
express the relative degree of danger to the surrounding
population. For short term limits, both PEL and NAEL are listed
for reference. According to the National Institute for
Occupational Safety and Health (NIOSH), the PEL is an 8 hour time
weighted average that is set for the average healthy adult so
that no short acute effects are manifested. The NAELs are levels
set by California Air Pollution Control Officers Association. To
maintain an acceptable human safety, NAELs should not be exceeded
for the general population. 1In addition to these short term
limits, long term cancer risk was estimated using unit risk
factors established by EPA and the California Department of

12



Health Services (DHS). The calculated risk applies to a
population which is exposed to these concentrations for a
lifetime (70 years).

Excess cancer burden is calculated using a worst case
analysis. Highest concentrations measured are assumed to act on
the population for a lifetime of 70 years. The unit risk factors
set by DHS and EPA yielded a high excess cancer risk of 906 per
one million. Concentrations of cadmium, dioxins and furans are
responsible for the majority of risk. The cadmium level measured
was not high but it added considerably to the risk since it is a
potent carcinogen. Along with cadmium, the dioxins and furans
(members of the polycyclic aromatic hydrocarbon family) are
potent carcinogens and mutagens.

IX. CONCLUSIONS

All toxic compounds and metals detected in the filters and
PUF units were below the PEL or TLV. XAD samples showed very
high concentrations of bis(2-ethylhexyl) phthalate and diethyl
phthalate. We have no explanation for these high values.

Dioxins and dibenzofurans were detected in two of the PUF
samples. The concentrations of octachloro-dibenzo-dioxin and
tetrachloro-dibenzofuran were higher than the risk assessment
guideline established by California Air Pollution Control
Officers Association. The total risk calculated was high, 906
cancer cases per million persons. EPA's acceptable risk criteria
for setting toxic air emission standard is less than one cancer
case per million. The actual risk should be much lower because:

(1) Most people do not live on base for 70 years;

(2) The most damaging compounds are cadmium, dioxins and
dibenzofurans for their carcinogenic and mutagenic
effects. Only one sample detected cadmium and two samples
detected dioxins and dibenzofurans; and

(3) All these toxic pollutants probably are not present in
the ambient air at the same time with the same
concentrations.

With these two short sampling periods, we cannot determine
which direction these toxic pollutants came from. Different
winds bring different chemical compounds to the sampler. The
wind direction and wind speed were not constant for any sampling
period. The incinerators burn different wastes from day to day.
Also, with the air operation on base, open burning and other
industrial sources off-base, the pollutants could come from
sources other than the incineration facility. Toxic metals are
present in the air independent of wind direction.

Even though the pollutants detected are below PEL and TLV,

13



the ambient air at Atsugl is definitely not clean. With large
combination of the toxic substances in the air, it's hard to
assess the actual health risk to base personnel. Two respiratory
irritants, phenol and formaldehyde, were detected but their
concentrations are too low to have caused the choking, eye, nose,
and respiratory discomfort reported by base personnel.

X. RECOMMENDATIONS

To better understand the ambient air quality at Atsugi, we
recommend:

1. Establish a fact-finding program to determine what
chemical compounds in the incinerator smoke cause the
eye, nose, and respiratory problems. Then, determine

the health impacts.

2. Establish a long-term ambient air sampling system with
at least two sampling stations, one downwind from the
lncinerators and one away from both the incinerators and
the downwind station. This second station will be the
"background" station;

3. Each station is to include samplers for each of the
pollutants identified by the work recommended in Item 1.

4. Each station should include one PM-10 ambient sampler,
PUF, a three gas sampler for acid gases (HCl and NO, ),
wind speed and direction monitoring and recording systen,
and a low flow PM-10 sampler; and

5. As an option, a directional sampling mechanism to
allow samplers to start when the wind is at a preset
direction.

NEESA has ambient air samplers that can meet most of the
above requirements. We can set up the sampling stations and
train base personnel to operate equipment. Using our equipment,
NAF Atsugi can start sampling sooner. We included literature of
our sampling equipment in Appendix C.

We further suggest that a DoD laboratory in Japan be used
for sample analyses. Due to the laboratory liability potential
when analyzing highly toxic compounds and the costly equipment
required, using a contract laboratory in the United States is
cost prohibitive.

14
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APPENDIX A

SAMPLING DATA



3

IMMETT

CC

FLmt)
SEATE

=N

DEL

"

(BIR

e DR

izt

(NI

o

PUT DATA
TENP

N

TRl

RIR]

TIHE
HH

OATE

|

5

SHFPLE:!

=

algm)

ER

o 0 =
- N -
¥ L. - '
104 T T o z
“ U I =3 —
I R ¥
2 ~ = = £L = -
ZoZoml U8 [V &
R} _J E ~
1D Lo J = I- = ~
oLz W J N = -
Do 0 - Z =" — o~
L m . ‘T J i - = JZ T
] = 54 - oo gy
-~ = ] L .- 19 [sagp L — bl
= [EN = w Ll - - oo Wl
= w — L Ot -1 [ =30 =
J = =z a £iD el s LI O
onpomi- = £ Jmaz TwITZ
o = 2 o o-m z [ @ Om N
a1 +Z Q ) o] T s o
oM 2 4 0w mnmag= =
mia .0 I = | el —_ - L=
[ e a 2 W T Z o Zhk—=02C
nim -~ - I el o4 d—=rZ
s Ll = LN [T VR o=
¥ T W ¢ ey
+ . N . 4 -
L) [l 0 )
] 3 + ¢
e e T N D oo gt oo -l =
MDD M [ e R D s I | P Ty ST )y
e e e e A . e e b . [ e e e e e e
D =M b T npoom oy — [FalLR) BT A I [a B BV T A S O S
Mty ) v 0 M ¢ M (GO AT A) B D | IS B BT I I B B
[VURIS ] o+ = + ] 3
T RIS M - ¥ wl ¢
in — o+ W+ WMo neowomowmnT = T
w0 mov t DRV VN IR N TUWN T O T — "z
¥ t —_ . t ) —
(4 t ) + -
jy 10— + 01+ 1] ! . ~:' -
f- (ORI ] § oo ] . ‘ R '
t 1. + ¢
[R5 I SRTVARE N g u km N b m DU or— 007 b0 ToT oMo
mr-1-i-417- IS A A W wom v (003 (0 0) G0t i . A
4 10 }. "
& LS [3 2
— Mmook . NN oKD Ha X T2 I et S T} TI-DY T o8 Py r. Ny .
M7 TM &7 T M = T PRI N R N T I T Y B N O I R e Ry IR
P L T
DA D kT TR K JOT T M kT MM AT &M Jin o m
royot ol 4y oLerny o oo ooy e oy 0rn e Ny VRV BYNU R
TOOI-0 T =T r- o0 — Pe O e T 0]~ T D
—m =D ¢ TMm TS T D — 0D =D TN -0
jis) no s RN BTN TWO) T 10 2o = T f-myg T
— =0 — D — —— = e Y e
[ 8] DLLI [ ] b & g L3 1a ]
o2 . 8 . ] + ] Z P o 3
L O L Lk £ C f {C o t 'C I
arm P 2 T O O — ' — | + Nf M
oo S e T I e T I - Wr = =
L3 8 Z =+ =k
Ww =W [l V8] - LJ
= [} n 1o
_ JC 2 —C
w = W L 'L T [ T W
| 18} 1 = w | = w { — I
w JZ L aZ w [ '8 oz L
> 'LC ] = ] =L 3 — L -
¥ = u 8 o '8 a
. - < N < :
4 |l - - ~ t
w w w '. L

N} n T ] w
- < y : “
— Q) 1) T ut

- -y -

[,

- oo

o -

TINME

1Tl
MUERAGE

Ti



=

DHMEMNT

-1

~ATE
m

FLaks
~f

OEL. F

“H

Ho

VEL DI
Tpbs

L

[Bigi
TEMF HUNM

ErRO

QI8!

TIHME
HH

DATE

ID

P
2

MPLE

(]

—
2

[ = -
o e =
[ —
! -
l Vi -
= o- ——
[ = e =
Ll ‘C b - =L
Ir = - -
It D — (W
- W — - 5 o) ol S
'L = W = 1) [ ad T C
o T2 = - s = - >z
oo = d - =z [ VS
- Lz o cZ D= S |
0% n 'C OO0 o
T il ITwWw Za (W] - -Z I
w Z - o — JC W W
= | ZFZ = =z - -
tJ = T whkrF = wI— - DI kFF
i I I — 0 =TI i
~C [F | D 2 a L C
P I = o — _la_t
—Cc T = - W - - IICcuo
w i ia =z [ (RO RIS Y]
o o Jw I - ZZZQ —_—Z
-z 3 0z omnm Zo—— rrzco
U [3a} K (IR
b - . [
¥ (- [ bl [
¥ 1 t ¢
Dt QU e O ] U 0 [
ol [ R ST by [N N 2 o
PR e e e e b s . e e e . .
—_ A N N -Tr-M ¢ 7 T — b T Fuliaiiod
T T 7T T+ 7T T T T T KT T T T T T T
t i8] t - [SA] 53 H
ot = w 1 L Lt s L e
WDk TWIZwA U i) Ranet) Iz IZow
< LI N N <o TN — M T T T = e
v t I i
¢ + +. ¢
PRI B A M Cour oy T T uJ ¢
S g ANV A SRR g H
} 4 # B
T 0 U vy NIT —— R = =T
IR PRI BT S ST AP T Y T o SO SV B T O (LI A A R
bou t [~ % i
v~ [ + [
wursy T P nwmaom N [DINACRRCRIWEN sl W Ty b
[C KD —_—— ==t — O [ s BV N
e e e K. . v e K. N e e e ek
VDT D KO OO MO K [t iR I et MmO« O
[ RN R I N U] MM Ny 0y U MY vaong . A (S Y Il AN O A
ol COoOTO0 SO aD DOoW T
v TTTTO WO T OO MY 0
ol T T oD U T M T T o r-an T
— ="l = — = =0 — el = — 0yl = 0y
[URNCEREREEE [SRE TR 3 aod b Gt
Ll W 23D W uti [FUR VU VU VIR N
[ Y P [UNIVN U0 S o RURARGENE (DY TN R
—— = IR 4. 0V T T [ TTLOW ¢
IRl IR ) B Y e~ =)k CEOy oY Ny Wk nE ool w
[ NS ZF =t ¢
W W i -
Zua 1n 81} 1D
- L JT JC _Z
e Ca L T
L = W - uJ - ud
4z [ [y |
LL = - =T
W — G
2 2 2
V8 - L

FIL.FLF
FIL, PUF

FlL

—
'8

20

117
113
119

1

A-3



LT

Fl_tate

[y

K]
[ s |

thimd
=

':1 .

mnag
thymd

3
1

£
oo ]
TaT

TUIA
Ainks
1

[C TR
p

o

Foonpm
Iz

B{]
+
o]

b1

L sb

“Hg

t

RS T N o LI T A

)

[N ) B (1) (I

W W
NI urn
Ui yin

FUNEARTURIY)
) 00

IR IRY
TTT

B )

MDD )
1
-

|
AL
T3 23]
T TLFT
! [
M T T

T

2 —F

I
]

me g

IERARNRN

[CURTIRITRIN]
mwymu
109 161 U7 Ut
[
N

moymm
oD

[N
NG|

ryT s
g g ey
mmm |T:|
RS RO RS

TR
oY

NN O

ST
mmmm
!
[l e Ba]
2222
Rl 0 oy o
[ I
<
M e |

—&

=t
CZ” =

mi1Jdge =
AL —F
[

It =
- =0

V) — —

!
]

]

M mmmin

I

o B S A AV R AV AT AR |
D2 I R O N U RV R

VTR B IO S

mmm mamM

Y SRR RV

T T T
g G (e
— —_ —_— -
N

O Ty e
Silsf BEEN
[ e o
ST T

r.

T

f.ropMmT
R N O R

.
Gafodn RTINS RS AN

T

ef g

SO MmTOonMm
[} TTMMNATT
[ RTUEN NNy
(] =m0 e o —
DT T R R R i
MMM mphomaomn
[ [
mmor Q0T T
2322 22222 °C
e JITTCTCTC
[ | I S T T
gy £ M (A0 (00
cCoC JIZCoCd
J2a G D A Y
wIZIZ IZZIZIZZCZ
m L w DL
L) [V TS I I N
+ 10 [ BRI I L
W[ [ I S S
[RCR I RIS N TN I
T
- (L]
= L I
[ ]
o R RN PR
oy TOT =7



HEET

=
=

CATHA

FLGet

Lt

]
] w
I =
i —
i n
1)
4 (%
il ) 1
] o
il [} [m]
1 -
il : j ol o
! Ve o
1l T =2
It z (- =
[l —
i = I0u
i ] o LL
n '8
[ SR
It - Z k-
i Z -4
l [
il T oifinnan . -
! L == 3
i - ZZZZ ZZC
i - 2223 mu
i . [FURTETUR S
Hi P R
If W ZZZZIZ R
i - J444 444 L0000
il S (R TIVIRYE b —
I -ZZZ I i U DA
il PRI S R R R 1] ::ESCE_
i Lo e @ - iy ZTIZTT =
i O IZZIZ eme—m— e Ef
0 I ik S VS R W a e
I (LA R A R R LL L L
il I o 322222 ZZZ e
B} 1] — b - - I ] D _t_t
o | R T S T R e o i - e
DU [ S A maom 1 ey by
- N N ] rhb =332 —_———
I o i s e e R - el
+n I taad - aococd L VU FURE
co it (LA R AR Ll clana
R it 0oy OO O Wi [t BTN O IO
R B A (R RO N R w p a
EmM N e 0 O JAd GO0
(Y] It L] U U T () - heuim T B | TTT I T e B B |
gD 0 LLLL = 2JO0D0 ##*=# L LOo000
+ s
LR nwmnm W SO—=0y onin Tt
MWE.N TTTT T 1NNIO )=~ TTMOTT
nmeE cd Tnnn v TPHMOME MW NUYYnRn
-l N L1 I T S e e
]
I R R S A R ol e B R K o
il TmMmMm M Mmoo mMam i mmm 5
Y] | T Y T T R T A N T I I IR
+ Ko QAT T o0 mae oo
Jul I JJ123 - 123232 223 2123323
] {l T L ITILLL €T TDTCTTL
| N T O A [ N Y A | I T O T N O T |
|} mmmT O — e — DAY [DREORUNFUEUED!
1] e — — - - — et ot =
It
= fl LUy o= PPy CLf CTyeCCC
n ] 233D . mamanm JaQ S0 OA00
o I CLLCS W wmpnmy mZZ ZZIIZITZ
[} [l ol ol o
]
]
it
il I o - n u m T m Tom
oW b T+ U TR S N VY I S T
il f ot & +#1at <10 o1 Ean
] RS S R | L T ) (WU S I s B g
X ooy O G0 o v
m n 7] T T
. I - - - LA
u s £ £ T L
I ITIT o 3
it [ N] (AR [N ol Kl
W =0 -y wey T -




APPENDIX B

LABORATORY RESULTS
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NEESA Atsugi Ambient Air Samplian

FINAL CONCENTRATI

Sample RITS concentration units amount - units
PUF 2 Phenol 5 ng/PUF 27.2 pg/m?
Diethyl Phthalate 2 " 10.9 pg/m?
Di-n-butyl Phthalate 3 " 16.3 pg/m?
PUF 4 Phenol 5 rg/PUFF 29.9 pg/m3
Diethyl Phthalate 18 " 108 pg/m?
Phenanthrene 7 " 41.9 pg/m?
Di-n-butyl Phthalate 18 " 108 ng/m?3
Fluoranthene 2 " 12.0 pg/m3
PUF 5 Diethyl Phthalate 3 Rrg/PUF 16.8 pg/m?
Phenanthrene 6 " 33.7 pgg/m?3
Di-n-butyl Phthalate 18 " 101 rg/m3
Fluoranthene 2 " 11.2 pg/m?
XAD-A 2X Bigs (2-ethylhexyl)PHTH 100 rg/TUBE 6.8 mg/m?
XAD-B 3X Big (2-~ethylhexyl)PHTH 110 pg/TUBE . 7.4 mg/m?
XAD-C 2XH Diethyl Phthalate 4 pg/TUBE 1.4 mg/m3
Bis (2-ethylhexyl)PHTH 23 ug/TUBE 7.9 mg/m?
FILTER 113 Copper 62.4 ng/filter 0.0%4 pg/m?
Lead 136.5 " 0.118 pg/m?
Zinc 552 " 0.476 pg/m?
FILTER 115 Chromium 95.1 ng/filter 0.039 pg/m?
Copper 34.2 " 0.014 nug/m3
Lead ’ 50.1 " 0.021 pg/m?
Zinc 657 " 0.273 pg/m?
FILTER 116 Chromium 238 pg/filter 0.090 ng/m?
Copper 60.3 " 0.023 ng/m3
Mercury 0.74 " 0.003 pg/m?
Lead 1130 " 0.428 pug/m?
Zinc 654 " 0.247 pg/m?
BLANK IMP Formaldehyde 0.2 rg Not applicable
11 IMP-A Formaldehyde * 0.6 ng 0.79 pg/m3
2I IMP-B Formaldehyde * 1.2 ng 2.58 npg/ms
31 1MP~-C Formaldehyde * 0.4 ng 0.42 pg/m?d
* ~ Values for Formaldehyde are blank corrected

PHTH - Phthalate

Revigad 2/6/90

B-3 TOTAL P.0O2




Houston Keystone Lab- Houston
Monroevilie 8300 Westpark
Pittsburgh Houston, TX 77C63
713-266-6800
FAX 713-974-5491

CHESTER LabNet

Januaiy 2,1991

Dave Cook

Naval Energy and Environmental Support Act1v1ty
Bldg. 1163 Code 111Cl/Dave Cook -
Port Hueneme,CA 93043-05014

Dear Dave:

Enclosed are the analytical results for the second sampling event at
Atsugi NAF. As in the first sampling event, results are based upon
standardized volumes of air drawn through each media.

No compounds of interest were found in the XAD analysis for semi-
volatile compounds or in the charcoal tube analysis for volatile

organic compounds. Blank data sheets are enclosed showing the
contaminant list searched for in this work order. Blank data is
also useful in assessing laboratory contamination. Much of the dioxin

and dibenzofuran data are flagged with the EMPC descriptor. These
values indicate that an interference was detected at the GC column
retention time thereby masking the peak of interest. EMPC
concentrations are used in risk assessment evaluation work where
total possible dioxin and dibenzofuran is required. You may, for
your purposes, decide to only use the non-EMPC concentrations.

Should any questions arise, please feel free to call me at
(713)266-6800.

Sincerely,

< ohis L T

Thomas T. Osterman
Laboratory Manager
enc/tto

B-4

A CHESTER Environmental Company
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SAMPLE & AMALYSIS SUMMARY

Keystons Client's Date Sample
Sample ID Sample Name Collected Matrix

2 BLAMNE CUF z F-17 pu=s
123 FUFF 117 z 12 FUFF
1Az PUFE 112 2 g-195s pURE
14s CUSF 115 2 F-179C PUFF
H! 125 TUFE 121 z £-17%¢  EUFF
OHSC 132 L RUFF 12Z D&-3EF-19FC RURF
HZO-0% ., 123007 FUSFE 120 a -1TT0 PLES
) HT-09.142-C02 ELAME FILTER 21 S-:1o2  FILTESR
FO-0TL14T-007 FILTER 117 21 Z-13er FILTER
13005, 1a2-010 FILTER 118 Zi T-1920 FILTER
HEL-T L tlE-lit FILTEIR LS IZ-SZT-1=30 0 CILTER
Hoo-ls,132-012 FILTIF 120 21-ZER-1TE FILTE=R
b 11T-012 FIoT bl 252TEz -1 FILTER
H 12—t FILT 122 Zo-ZEo-d FIoT
H 1dZ-01 S HALD T1-ZEf- 7
H TAE-0ns Z:i-32T-1 . T
SEo-E L a2eng T Ti-ZcE-t T
HR0-0S 145 -0 3 T1-ZEF -1 TUZS
HIo-0T, 123-0r T TUBE Ii-gSEE-t TLEE
HEO -G, 142 I D1-ZEE-183C TLEE
HSO=-02, 22-0T 21-ZZZ-1@ed TUEE
HSO-03 1 253-010 FURF 1473 I1-ZEE-1S70 LT E
HG =05 145 -0 22 SRR MEID J1-Siz-1FE0 0 TLEZ
HP-0S . 135-00s SEILE - ZEE-iSF TLZE
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Analysis ID Parameter Description
XT_z=40_2
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TABLE OF CONTENTS

I. Summary of Quantitated Results
II. PUF / XAD-2 parameter list (semivolatile organics)
III. Particle filter parameter list (Priority Polluntant Metals)

IV. PUF parameter list (Poly Chlorinated Dibenzo Dioxins & Poly
Chlorinated Dibenzo Furans)

v. Charcoal tube parameter list (Volatile organics)
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INST ID: 4330

SAMPLE NUMBER: SBLK (PUF) @nqo—zg

- ORGANICS ANALYSIS DATA SHEET

LABORATORY NAME: KEYSTONE
LAB SAMPLE ID NO.: 90--—
SAMPLE MATRIX: PUF

CASE NO.: —-——

QC REPORT NO
CONTRACT NO.

T §

1/02/70

DATE SAMPLE RECEIVED: ............

SEMIVOLATILES

CONCENTRATION: LOW
DATE EXTRACTED: . .....o.......
DATE ANALYZED: ........

DATAFILE: 4B0%148CO!

DILUTION FAC

TOR:

C315
€325
C330
C335
€340
C345
€350
C355
C360
C365
C370
C375
C410
C415
€420
C425
€430
€435
€440
C445
€450
€455
C440
C4465
C470
€510
€515
€520
€325
€530
€335
C540
CS545
CS550
€355
C3540
CS565
€570
€543

PHENOL
BIS(2-CHLOROETHYL)ETHER
2-CHLOROPHENOL
1, 3-DICHLOROBENZENE
1, 4-DICHLOROBENZENE
BENZYL ALCOHOL
1, 2-DICHLOROBENZENE
2-METHYLPHENOL
BIS(2-CHLOROISOPROPYL)ETHER
4-METHYLPHENOL
N-NITROSODIPROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2~-NITROPHENOL
2, 4-DIMETHYLPHENOL
BENZOIC ACID
BIS(2-CHLOROETHOXY )METHANE
2, 4-DICHLOROPHENOL
1,2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
P—-CHLORO-M-CRESOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2, 4, 6-TRICHLOROPHENOL
2, 4, S-TRICHLOROPHENOL
2—CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE
ACENAPHTHYLENE
3-NITROANILINE
ACENAPHTHENE -

2, 4-DINITROPHENOL
4~-NITROPHENOL
DIBENZOFURAN

2, 4-DINITROTOLUENE
2, 6~DINITROTOLUENE

DETECTI
LIMIT

ON

AMOUNT
FOUND

(MICROGRAMS / PUF)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
S50
10
50
10
10
S0
10
S50
S0
.10
10
10

cCccccCccCcccccCcCcCcCcCcCcccccCcccccccccccccccccc



SAMPLE NUMBER: SBLK (PUF)/(%ap-2) -

KEYSTONE DC # ———— 8

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET, CONTINUED
\ --
DATAFILE: 4B09148C01
DETECTION AMOUNT
COMPOUND LIMIT FOUND

(MICROGRAMS / PUF)

€580
€585
C5%0
C5%95
C&10
C&1s5
C&25
C&30
C&35
C&40
C&4as
C&50
C&55
C715
C720
C725
C730
C745
C740
C760
C765
C770
C775
Cc780
Cc785
C7390

DIETHYL PHTHALATE
4~CHLOROPHENYL PHENYL ETHER
FLUORENE

4-NITROANILINE

4, 6—~DINITRO-2-METHYLPHENQOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL PHENYL ETHER

HEXACHLOROBENZENE

PENTACHLOROPHENQOL
PHENANTHRENE
ANTHRACENE
DI-N-BUTYL PHTHALATE
FLUORANTHENE

PYRENE
BUTYL BENZYL PHTHALATE
3, 3°-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DI-N-QCTYL PHTHALATE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)PYRENE
INDENQ(1, 2, 3-CD)PYRENE
DIBENZO(A, H) ANTHRACENE
BENZO(GHI)PERYLENE

10
10
10
S50
- 50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

UNDETECTED AT THE LISfED DETECTION LIMIT

COMPOUND IS PRESENT.

cCcccccCcCccccCcCcCcCcCcCcCcCcCccccCccCcccc

BUT BELOW THE LISTED DETECTION LIMIT



KEYSTONE L AB

HOUSTON

SAMPLE ID : HS0-09.148
SAMPLE NAME: BLANK FILTER

SAMPLING POINT: QA QC
MATRIX : PARTICLE FILTER

Component name

DATE COLLECTED:
DATE RECEIVED

Silver
Arsenic
Beryllium
Cadmium
Chromium
Copper
Nickel
Lead
Antimony
Selenium
Thallium
Zinc

XX-AUG-1990
XX-AUG-1990
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FCODD/FCDF 8280 AMALYSIS (a) 12721730
FILE NAME....: S000053 CLIEHT ID....: KEYSTONE TLI WUMBER....: 2-3C-1
COHCAL.......: 5000050 SAMFLE ID....: 03-143-001 BLAKNK
AHALYST......z XL AMALYSIS DATE: 12/08/30 PROJECT MUMKER: 17&-P
SAMFLE SIZE..: 1.00 SAMFLE MATRIX: FUF IATE RECEIVEDN.: 10/04,30
ICAL DATE....: 12/03/30 SAMFLE DRIGIM: HOUSTOH DATE COLLECTEG: /7
SFIKE FILE...: SF3230SH SHIFMENT NO...: 13¢0
NAME AfMT(ng 7 HUMEER DL ERFC RATIO RT FLAGS
2378-TCOD NIt 0.07 .
12378~FeCDD : HMD 0.1 .
123478 ~H:Cnp NI 0.10 R
123678-H::CIOD ND 0.08 .
123783 -H:CDD NI 0.09 ___
1234€78-HpCLI N 0.1 h -
oCcoD N[ 0.2 .
2378-TCOLF 1 0.043 ‘. o
12378-FellF ND 0.07 .
23478-FeCDF ND 0.07 .
123476-H::CLF HI 0.07 .
123678~H::CLiF M 0.0S .
234C78~H::CLF NI 0.03 -
123783 ~H::CLF ND 0.07 -
1233678-HpCLF HD 0.08 -
12354783-HpCLF ND 0.1 .
OCIDF NI 0.1 .
TOTAL TCOD ND 0.07 R
TOTAL FeCID HI 0.1 -
TOTAL HaCRI NHD 0.03 -
TOTAL HpCODD ND 0.1 -
TOTAL TCOF ND 0.04 -
TDTAL FelCIDF HI 0.07 .
TOTAL HxCOF NI 0.0¢t —_
TOTAL HpCDF NI 0.10 -

INTERNAL STANMDARDS RECOVERY Sumnaky

HAME AT (ng % REC. RATIO RT FLAGS
13C12-2378-TCOF 43.93 g87.8 0.73 13:2€
13C12-2373-TCID 42.3 84.€ 0.77 20:13

13C12-H=COD €78 40.1 . 80.2 1.30 32:15

13C12-HpCIF €78 £3.8 £3.8 1.03 28:38

13C12-0Chk 49.5 43.5 0.85 45:093

: : S 8280_RFT rev:3.31
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. KEYSTONE DC # ———— B
INST ID: 4000 SAMPLE NUMBER: VBLK

ORGANIC ANALYSIS DATA SHEET -

LABORATORY NAME: KEYSTONE ENV. CASE NO.: -—~—-
LAB SAMPLE ID NO.: S0~—— .. INITIAL CALIBRATION DATE: ........
SAMPLE MATRIX: CHARCOAL CONTRACT NO.: —-
DATA RELEASE AUTHORIZED BY: .l e DATE SAMPLE RECEIVED: 10/05/90
OLATILES
CONCENTRATION: LOW DATAFILE: EB10G5V01A
DATE ANALYZED: 10/05/90 DILUTION FACTOR: 1. 00
DETECTION AMOUNT
CGMPQUND LIMIT FOUND
(MICROGRAMS / TB)
C010 CHLOROMETHANE 10
C015 BROMOMETHANE 10
C020 VINYL CHLORIDE 10 '
CO02S5 CHLOROETHANE 10
CO30 METHYLEME CHLORIDE 5
C035 ACETONE 10

C040 CARBON DISULFIDE

C045 1, 1-DICHLOROETHENE

C05G 1, 1-DICHLOROETHANE

C053 1, 2-DICHLORGETHENE (TQOTAL)

CO060 CHLORGFORM

C065 1, 2-DICHLORQETHANE

C110 2-BUTANGONE 1
C11S 1,1, 1-TRICHLOROETHANE

C120 CARBON TETRACHLORIDE

C125 VINYL ACETATE 1
€130 BROMODICHLOROMETHANE

C140 1,2-DICHLOROPROPANE

C143 CIS-1, 3-DICHLOROPROPENE
C150 TRICHLOROETHENE

C155 DIBROMOCHLOROMETHANE

C160 1,1, 2-TRICHLOROETHANE
C165 BENZENE

C172 TRANS-1, 3-DICHLOROPROPENE
C175 2-CHLOROETHYLVINYLETHER
C180 BROMOFORM

C20S 4-METHYL-2-PENTANONE

C210 2-HEXANONE

€220 TETRACHLOROETHENE

€225 1,1, 2, 2~-TETRACHLOROETHANE
C230 TOLUENE

€235 CHLOROBENZENE

C240 ETHYLEENZENE

€245 STYRENE '

€250 XYLENES (TOTAL)

[

(SN
MU0 oguwoguugagg
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

= UNDETECTED AT THE LISTED DETECTION LIMIT
= COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION LIMIT

C
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APPENDIX C

SAMPLING EQUIPMENT



MODEL ®S-1 PUF SAMPL®R

Pesticide Particulate and Vapor Collection System

® Samples for semivolatile organic compounds.

® Especially designed for sampling airborne particulates and
vapor contamination from pesticide compounds.

® Successfully demonstrated to efficiently collect a number
of organochlorine and organophosphate pesticides.

® By-pass blower motor design permits continuous sampling
for extended periods at rates to 280 liters per minute.

® Proven sampler components housed in aluminum shelter
anodized for outdoor service.

The Andersen PUF (PolyUrethane Foam) Sampler is a
comptete air sampling system cesigned to
simultaneously collect suspended airborne particulales
as wellas trap airborne pesticide vapors ai flow rates up
to 280 liters per minute. The Model PS-1 fealures the
latestintechnological advances for accurately measuring

C-2

airborne particulates and vapors.

The Andersen PUF Sampler is equipped with a by-
pass blower molor arranged with anindepencent cooling
fan. This teature permits the motor {0 operate at low
sampling flow rates for perniods ot long curaticn without
motor faillure from overheating.



Glass Cartridge

Lower Canster

A dual chambered aluminum sampling moci'e contains
both fiitering systems. The upper chamber s_oports the
arrborne particulate filter media in a circular “.iter holder.
The lower chamber encapsulates a glass carindge
which contains the PolyUrethane Faamfor vapcr =ntrapment.

A wide variety of sorbents can be usea 1~ a manner
that permits their continual use. Polyurethare foam or
welt/dry granular solid media can be used =2 sidually or
in compination.

The dualchambpered sampling module 1s cesigned for
€asy access to both upper and lower meca. Swing-
away belis simeiify changing the 47 ciameter caruculate
fillermeaia The threaced lower canistarisr=~2ved with

Filter Holger Suppon

Fiter Holcer 4” Diameter Futar Mecia

Filter Retaining Ring

Dual Chamber
Samgung Mocuie

Aluminum
the caringge intact tor immeaiate excre~ge Filter Sre ter
support screens and module componrents ar= scuipLea
with gasrets provicing @ leak preof seaigur ~ziresam-  Fiow - _
| Ventun ™\, o,
pling prccess 3 9z
=g
- Magne - /s N
1815 C -
A flow rates are intintely vanable up 1o 227 ers ger % <3 ' e )
minule Tre vcitace vanalor adjusiing scre Gage 6\.-/’ .
blower motcr spesatoachieve the ficw rat — .
airflcw rztes measurec throughthe ficw ve~ L Ltihizing » ¢ - *
a 0-100" Macrenelic Gage. Pencaic ce .zraucn 1s Exhaust Voltage Vanator . Ty
recessary 10 maintain on-ste samging accoracy Rose | Elapsea Time Incicator[#

A 7-day s«ip imer s included as stancarc 2~< cermils
weekly schegquiing with individual setings - gcn cay
and 14 tripperstoturnthe samplerorancc’ cesired
Any day or gays may be omuttec. Day anc r.z~t cenccs
are aistinctly mar<eg. Other imers ang imer crcgram-
mers are availaple cptionally lo suit ar. samplng
requirement.

Blower Motor

A rcrresetiacie e zzseg
wmergicatcrventesa m-
ulative intermiitent s~ onng
Lime Cences as weii &5 :olal
clacsec ume S cceraien.
Calibrategnienths ¢ 2 mun

gfl‘f?;ggf L ute. the unit nas a total rag-

ister of 99.629 9 minutes.

Pricec szoarately. the cali-
bration <t includes a man-
ometer. czhprator and cal-
bratior zZurve nested In a
carrying case. The calibra-
lor attacnes aireclly to the
top of inz hiter holder elimi-
naung ime need 10 Qisas-
sembie :ne sampling unit. it
afforas crecise calibration
of the sampler and 1s espe-
cialty reccmmended for cah-
bratingire todel PS-1 PUF
Sampier

The AndersenModel PS-1 PUF Samcieris shiccec comeretely
wired and assemoleq, reagy tor operation. All ccmgc-2n1s
are housed within the anoaized atumunum sneier :or
maximum protection. l.._._..'

SPECIFICATIONS:

Amrcerage-80

\Wattage-960

Lax Flow Rate-280 ers car ¥ L
minyte ! e

Ffower Source-115V. 1 phase.

60 Fertz (other etectrical crar-
aci2nsucs avalapte onrego2sh)
Net Weight-65 Ibs

Sn.cong Weignt-73 10s - _ '
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| Call Toll Free 800-241

4215 Wendell Drive, Atlanta, Georgia 30336 (404) 691-1910 Telex: 54-2523

-6898 ANDERSEN

SAMPLERS INCORPORATEL



Constant Flow
Air Samplers

ALPHA-T and ALPHA-LITE
DESCRIPTION

Alpha-1 and Alpha-Lite samplers are aesigned to te
easy for operators to use. A simple neegle valve
calibration adjustment means that set-up time Is
minimized.

The large LCD readout of in-control run-time. out-of-
control run-time, delay time, and TWA temperature
“brings ycu instant display of sampling inicrmaticn.

With the Alpha-1 and Alpha-Lite, you get easy user

L

» alaed ALk

Ty
s

R

programmatility with the push-button keycad. You sensing with the AMETEK catentec ficw control svstem
can progrem start time, length-of-run time and out-cf- assures ccnstant flow over ine eniire range rom 3
conircl hme tefore automatic shutoff. to 8.C20 ccimin. waincu! exiernc: SSViCEs. AN 33
For cccuracy and reliakility, the Alcha-1 and ccyusiment cf the Hicw CCrirct sV $iem CIrevICes S2n-
Alcha-Lite are the number 1 cerformers. True airfiow stant ficw ai c guarcnateec « 3 cercant.
FEATURES )
* LED fiow cerirclingicator is recciv visicle thrcugn e =C.2 mcce cermulsnienueicn of ire same.mg
the lockacle cover fcr easy check cf ficw siatus WilnCul ICS5 CF CaiT
s Foult clock indicates run-time in the event cf ficw e Buni-n CRCIQiNG sysiem Cermi’s SUlCTmanHC [EINCrG-
fault shutcown. ING CnC even CuCICS CQQiNsi CLEICNTIge win ¢n
. . . N ialeale M ti ) { H=Ya MBI
« Unigue memory refention feature prevents acc:cen- CureTcue tin 10 Inckie ieaiure
tcl loss of ccta. e Buiiten reciccectle NUIC SN SUS ICT 6
* For rharc ccry printout. the Aicha-1 crnc Alchc-Lite e lCCKinZ. ICTCerresst ST cover
can irtericce with the new CP! Plus Computern e Ore vec: waitary

Printer interfcce and cata logger.

ALPHA-2 (Low-Flow)
DESCRIPTION

For true arrflow sensing in a low-flow Qir sampling
pump with a range of 5 fo 200 cc/min., choose the
Alpha-2. Its easy cclibration means ease of use, short
set-up time, and accurate results. With the AMETEX
patented control system measuring actual airfiow, the
Alpha-2 prevides constant flow within + 5 percent
over the entire range.

The Alpha-2 features @ flow control indicator to
provide preiection of the integrty of your samples by
indicating loss of flow control. The battery check light
signals sufficient power for eight hours' coeration.

With its record for durability, small size and light
weight, the Alpha-2 offers proven perfcrmance in
low-flow air sampling.

C-4




SPECIFICATIONS
Constant Flow Operating Range
5 to 5,000 cc/min.

Pressure Drop Range
55" water column maximum

Flow Control

ALPHA 1—2%" x 4%1" x 574" (57 cm x 108 cm x 149 cm)

Weight
ALPHA-LITE—31 ounces (873 g)
ALPHA -1—38 ounces (1065 g}

Operating Temperature

Automatically maintained a! +5% of set point over Q°C to 50°C
operating range Approvals
Flow Controf indicator UL® Listed

If flow is restricted, an externally visible LED will blink

Battery

The Alpha-1 and Alpha-Lite may be orcered with a choice
of regular or light-duty NiCd rechargeable battery packs.
Depending upon the intended use, ether of these may be
suitable.

Sampler Controls

User programmable via a push-buttom keypad. Allows

programming of:

* Start time

* Length of run time

« Tolerated restrnicted (low-flow) time before automatic
shutoff.

Sampler Data Display

Unique LCD Reacout cispiays:

* Tota!l accumulated in-contrel {+S0%a) run time

* Total accumulated restrnicted-tlow time

* Delayed-start ime remaining untit pump start-up
» Time-weightled average air temperature.
Sampler Case

ABS Injection-molicded plastic

Dimensions
ALPHA-LITE—2% " x 4%a” x 5" (S7c¢cm x 108 ¢m x
12.7 ¢m) with the hght-duty battery pack

—Class I: Groups A, B, C. D
—Class Il: Groups E, F, G
—Class I
MSHA 2G Satety Approval
(These approvals also apply to ALPHA-2 Samplers)
Air Bag Sampling
Hose barb provided which attaches o the exhaust port for
air bag filling

Additional Features

« Conirotled 14-hour battery charge cycle with an
automatic [lip to trickle charge. The LCD cisplays the
time remaining to full cnarge by flastung "CHRG"" anc
then the time In hours: minutes remaining. In trickle
charge, the LCD displays “TRIC." Should a bad baltery
celf be detected, the LCD cisplays "CELL.”

¢ Automatic shutcown with memory retention on fow
battery
* 20-minute memory retention after samgler s turred cff

« HOLD key for temporary nterruption of samphng vithcut
loss ot accumulated in-control run ime of the sample.

o Will interface with CPI Plus Computer/Pr:nter interface
tor programming or reacing. Data can ce printeg or
transterred to a computer fcr storage

SPECIFICATIONS

Constant Fiow Operating Range
5 10 200 cc/min,

Pressure Drop Range
25" water column maximum

Flow Controt
Automatically maintained at +5% of set paint over 0 lo 25
inches w.c.

Flow Control indicator

It flow is interrupted for 15 to 45 seconds, the LED will go
out, indicating lack of control. The LED is visible through
the instrument case.

Flow Rate Adjustment
Accomplished by precision needle valves.

Battery

Rechargeable NiCd battery pack capable of eight-hours'
operation at maximum flow and pressure. In an emergency
situation, it may be replaced by a standard 4 "AA’ size
battery cell holder, although this wili void intninsic satety
approvals.

Battery Check Indicator

An LED lights to indicate that the battery has been chargea.
Sampler Controls

"On-Oft"" switch; tlow control adjustment; bypass vaive
Sampler Case

Durable ijjection-moided ABS plastic case with a tamper-
proof cover which will limit access 1o controls
Dimensions

V2" x 2'%e" x 5'4” (38 cm x 75 cm x 133 cm)

Weight

16 ounces (454 g)

Operating Temperature and Humidity Range

329F to 12Q°F (0°C TQ 49°C)

19% to 95% Relative Humidity

Approvals .

Same as ALPHA-1 and ALPHA-LITE

Air Bag Sampling :

Hose barb provided which attaches 1o the exhaust port tor
air bag filling

C-5
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NOTICE

NDENCE AND
ND ALL CORHESPONFDE;' .
S?RDEHS TO THE ATTENTION OFf:

THOMAS TORTORETE

FIGURE 1
All-weather sheiter in operating
contiguration (top opened to
shcw optional imer).

versatile

3-GAS
SAMPLER

designed to sample up to
three different pollutant

Reliable Accurzie Control

L-ipb2 NiLl3TINE

gases simultaneously, this

unit features a unique
thermoelectric system to

assure maximum accuracy

for SO, sampling

(a//o/wc"‘" 60‘:‘/: =

“/21;22j0556~
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Meets or exceeds EPA Reference
Method specifications for sampling
SO, in ambient air

Thermoelectric cooling-heating
system maintains SO, reagent
between 5 & 25°C for optimum
sample stability at ambient temps
from —25 to 50°C

Both all-weather shelter & indoor
models are portable, easy-to-operate

All-weather unit can be equipped
with timing mechanisms (optional)

Critical orifices provide 200 ml/min
flow rate {(nominal) through system

All orifices are protected by inline
filters & moisture traps to prevent
clogging & tlow reduction

Sampling train compartment has an
adjustable heater & fan to prevent
reagent freezing in non-thermo-
electrically-controlled bubblers

Bubblers & closures supplied in
colors; moisture traps in natural
plastic

Modification kit is available to adapt
existing RAC 5-Gas Samplers

(outdoor models) to use thermo-
etectric module for SO, sampling

L mwigciion

The RAC 3-Gas Collecting Sampler is a
wet-chemical system that will sample
ambient air for any pollutant gas for
which there is a suitable reagent (ab-
sorbing solution). It tests for sulfur di-
oxide {(SO,), nitrogen dioxide (NO;).

hydrogen sulfide (H,S), ammonia (NH,),

aliphatic aldehydes (R-CHOQ), and cther
gases reactive to specific aqueous rea-
gents. This system can be used virtually
anywhere that line power is available to
serve widely diversified gas sampling
requirements.

In its basic configuration, the RAC 3-
Gas system is designed to collect
samples of SO, NO, and a third
(optional) gas simultaneousty. Modular
components permit easy changes in
sampling train configuration — except
for the SO, arrangement (Station I} — to
meet varying sampling needs.

Maximum SO, Sampling Accuracy
Tests pertormed by the Environmental

C-6
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Protection Agency (EPA) in 1975
revealed that the accuracy of established
wet-chemical SO, sampling proceaures
is acversely alfected by high ambient
temperatures. At 50°C (122°F), for
example, atout 75% ot the SO; in a
collected or stored sample will be lost
because of thermal instability within a
24-hour pericd. Sample cegradation
begins in the 20°C (68°F) range, with an
initial loss factor of aoproximately 0.9%
in 24 hours. and progresses at an
increasing rate as the ambient temper-
ature rises. The rate of decav increases
five-fold for every 10°C increase in
temperature over the range of 20 to
40°C (68 to 1C4°F).

The RAC 3-Gas design ellminates
thlis problem in SO, sampling. It fea-
tures a rugged solid-state thermo-
electric (Pettier Effect) cooling-heating
system (Patent Pending) that maintains
the temperature of the SO, bubbler and
reagent between 5 and 25°C {41 and
77°F) in an ampbient temperature range
from —25 to 50°C (—13 10 122°F). As a
result, all the SO, collected during a
sampling cycle is preserved for opti-
mum accuracy of sample evaluation by
standardized wet chemistry and spec-
trophotometric procedures.
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FIGURE 2

Samching anc lemperature-regulatng Tccules 1N operalng £ostcn
Temperature of SO2 tubzier ( n nsulatrg jacket) 1s contrclled sc.ewv
Dy @ thermoelectric cooling-reatng svs'em™ “eater ancg circutatirs *a-

ane

assembly. at nigrt.

maintairs temgeralure in nsulatea cercare:

above 16°C to prevent ‘reez:~g 3! reazents in other huttlers sur =2
colg-weatner sampling, 2ut cces 1ot attect SO2 butbler.

[EOS Fa I

The RAC 3-Gas sampling system is sup-
plied in a portable all-weather shelter
model for outdoor use and in a smatler,
lighter weight, steel case enclosed :n-
door model. Both are furnished com-
plete and ready-to-operate. In addition.
a modification kit Is offered to adapt
existing RAC 5-Gas Samplers (sheiter
models only) to use the new thermo-
electric cooling-heating system tor SO,
sampling.

All-Weather Shelter Model

This self-contalned design inciudes a
heavy-gage steel cabinet with a hingeag,
lockable top member, two separate
compartments, and a weather-resistant
baked enamael finish. The preassembied
complete sampling train, the thermo-
electric system, and a thermostatically-
Controlled neater assembly are instailed
in an Insulated compartment: the Sys-
tem’s vacuum pump, vacuum gage. and
electrical junction box are Installed in the
second compartment, which has louvers

on :nree sides for heat diss:zation. A 3-
wire power cord is suoplieg as stancarc.

SAMPLING TRAIN—The RAC gas
sampling train assembiy .nciudes a
oolypropylene inlet tube with a conical
rainsnield and an aluminum™ rack con-
taining a 3-branch glass inlet manifola. 3
polypropylene 100 ml LCtucoters with
interchangeable closures®. 3 polypro-
pylene moisture-entrainment traps. 3
critical/limiting orifices., a 3-branch
exnaust manifold, and all necessary
connecting tubing. The samoting rack Is
positioned on a base mocule that
sucports the thermoelectric device for
the SO, bubbler and the ronrelated
compartment heater and tlower assem-
bly. The complete sampling mogule is
easily removed for filling. cleaning, or
change in configuration (except for tre

“T~r9aged closuras for the ootyprcoyrene bubbler
‘utes are a 2-nole iniat-outiet unit Lsec ‘or sameiung
SZeratons and a sohd ‘eak-tght 3D usea 0
transsort pubbiars contaiming reageris The 100 mi
Jull.ers 8nd DOLh lypes Of closures are supbhea in
‘0C. yerow. dNg Diue colors. ore compiete set in
9acn color Thair related moisture 280 umits 8¢6
turmisneag only 1n natural piastic.

c-7

SO, arrangement). The base mocule
also Is easy to remove for geriodlc in-
spection or servicing.

The bucblers 1n Statlon { (SO, sam-
pling) and Statlon Il (third cas sam-
pling) contain orifice-type 0.4 = 0.1 mm
glass bubbler tubes. The unit in Statlon
Il (NO> samoling) has a fritted glass
dispersing etement (70 to 100w ).

TEMPERBATURE CONTEQOL—The
SO, bubbler 1s encased in an insulating
jacket and its temperature is controlled
between 5§ and 25°C solely by the ther-
moelectric cooling-neating svstem. 7o
prevent reagents it the other two bub-
blers from freezing curing ccic weather,
a constant (variable) temcerature atove
16°C (6Q0.8°F}1 is maintainea 'n the In-
sulatec comzariment by tre integral
heater. wnicn coes rnot afiec! re tem-
ec SC,
bubtler.

Recently ceveloceg hermce:ecir:c
system uses a finnec nreat arc
blower comz.ratcn fcr eflcent reat
transter. anc :s prctectec tv a rer~—al
cutout on tne ~eat sirx as we! 35 W0
fuses n tne eecirical crreeit

S

FLOW-RESULATING CRFCES —
The crtcal:l—tirg o
cision-rore gi2ss LT
Tygen cilasic 'o
vide a 20C —' —n flocw rate
all butclers. arc are eas.y cieanec

sr382- ¢

c camrns

orfcas Gra

small o

DETACHAZSLE LECS — T-e ail-
weather sneiter moce! nas stursy a

ron (e2s (Nai 3N Te 3ulacnec ust:
the cacinet ‘cr carrving/trarscorirg.
Tne legs are securely attacnec .n eirer
the extencec cr retraclec gces:ticn oy
rust-resistant coits threaced intc cactive
nuts.

TIMING MECHANISMS — 7o meet a
variety of samcling reqguiremen:s. three
cifferent tyres of liming mecranismTs
can be suophec with the RAC 3-3as all-
weather snelter mocel: a3 24-heour umer,
a 7-cay skip timer. or a 1-out-ci-8 cavs
timer. All umers are ooticnal acces-
sories. An gi3csed iime meter s 2'sd
available to celermine the guraticn of the
sampling gericc.

Indoor Model

This umit is comorised of an rnsuylated.
louvered. steel carrying case. an ex-
ternal vacuum cump with gage, and a 3-
wire power ccrc. it uses the same pump.
complete samching train. and base
module as (ne sheiter mogel. and
provices 'he same versatile samghnrg
capabilities fer :ncoor apolcations. if
desired. the \nccor configuration can te
used to samp'e outccor arr by passing
the inlet tube ang rainshield through any



convenient structural opening or by
connecting them to an air inlet duct. The
sampling case and pump should be
shielded from inclement weather
conditions at all times.

Modification Kit

All-weather shelter models of the RAC 5-
Gas Collecting Sampler can be adapted
to use the thermoelectric cooling-
heating system for SO, by means of a
packaged modification kit. The kit
Includes a steel cablnet of modified
design, a new bubbler rack and
manifolds, the new solid-state thermo-
electric system, and the adjustable
compartment heater assembly. Since all
other components of a 5-Gas Sampler
can be interchanged without alteration,
the kit does not Include vacuum pump.
bubblers, moisture traps, orlfices, inlet
tube and rainshleld, connecting lines. or
power cord. |f any of these standard
components are required, they can be
ordered as replacement parts. The
Moditication Kit Is CAT. #209066/115V,
209066-1/220V.

> >iargiicn

NOTE: When sampling for SO,, a mem-
brane-type particulate filter should NOT
be used between the air inlet tube and
manifold because it may absorb a major
portion of the SO, in the sample stream.

In operation, the vacuum pump
draws ambient air in through the conical
rainshield and inlet tube. (Rainshield is
inverted to prevent precipitation from
entering the sampling train.) The inlet
manifold divides the air stream into
equal volumes that flow through Teflon
tubing to the bubblers. Each bubbler has
a 2-hole cap with a standard glass
bubbler tube, either constricted or frit-
ted. on the inlet port (see details under
SAMPLING TRAIN). The sample air
passes through these tubes into 50 ml of
reagent contained in each bubbler.

After bubbling through the reagent,
the air exhausts through Tygon tubing
connected to the outlet port in the cap.
Each sampie stream then passes
through another polypropylene bubbler
containing silica gel followed by a
membrane filter. This dual-trap arrange-
ment protects the critical orifices from
moisture or other entrainments, and
helps to maintain continuous full-flow
operation for optimum sampling effi-
ciency. The scrubbed air streams then
flow through the critical orifices to the
exhaust manifold and are discharged
through the pump. NOTE: The mem-
brane filters and the moisture traps
should be replaced/charged periodically
in accordance with the procedures being
used.

FIGURE 3
Arrangement of 3-Gas system components in Aall-weather shelter A
24-hour or 1-out-o!-6 days tmer mechamsm can be usea in place ¢!
the 7-day timer shown. Timers and elapsed time meters are opL.ONai

In this instrument, contaminate gas
samples contact only polypropylene,
Telton, or glass before entering the ab-
sorbing reagents. This design concept
provides for optimum sample collec-
tion. All materials in contact with the
sample stream are widely recognized for
their noncontaminating characteristics
when used in probes for a broad range
of air pollutants.

After a sampling cycle is compieted.
the sampling train assembly is removed
from the shelter (or carrying case). The
reagent tubes are removed from the
rack, and the 2-hole closures are re-
placed with solid, leak-tight, threaded
caps. These then are taken to a labo-
ratory tor analysis of contents according
to appropriate procedures. Tubes
containing thermally unstable gas sam-
ples, such as SO, should be trans-
ported in refrigerated containers.

c-8
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Vacuum Pump
1/6 hp, 1.8 ctm free flow. 29" Hg vac.
continuous duly, overioad protection
Electrical
SHELTER MODEL:
Std: 115 volts, 60 Hz. 3.7 amp
Opt: 220 volts, 50/60 Hz. 1.9 amp
INDOOR MODEL:
Std: 115 volts, 60 Hz, 1.2 amp
Opt: 220 voits, 50/60 Hz, 1.0 amp
Dimensions
SHELTER MODEL:
69.9cm (27'2") H x 45.7 cm (18") W x
35.7 cm (14'4¢) D w/legs extended:
39.2 cm (15%'¢') H w/legs raised.
INDOOR MODEL:
39.2cm (157%' Y H x 33.7 cm (134" Y W
x 21 cm (8..") D
Weights
SHELTER MODEL:
15 kg (33 Ib) including pump
(without timer installed)
INDOOR MODEL:
10.9 kg (24 |b) without pump

VACUUM PUMP: 2.7 g (6 Ib)
24-HOUR TIMER: 1.4 kg (3 Ib)
7-DAY TIMER: 2.7 kg (6 Ib)
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Both the all-weather shelter and incoor
models of the RAC 3-Gas Collecting
Sampier are shipped complete and
ready-to-operate. The specific models
include the components listed in the
Design section of this bulletin. In addi-
tion, a pack of critical/limiting arifices (3)
and a pack of membrane filters and
backup discs (3 each) are supplied with

FIGURE 4

Sameghing train issemtly 1s easiv cisconnecied arc remcvec !rom & -
{or carc. =5 casey tor Hlhng anc cieaning S3se mocule 310 B <

R

1S removanie 1Cr Zenogcic nspecucn or servicrg

3-Gas Sampler, All-Weather Shelter
Model, Complete:

< 'n GLASS Onitice: 2090€8°115v.
209C97 220v
209069 113v.
2090835 220v

Fzr NEEDLE Orifice:

3-Gas Sampler, Indoor Model, Complete:
\Y.in GLASS Onifice: 209071°115v
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Research Appllance Company Division
manufactures and supplies a wide
range of precision instruments and
systems designed for sampling.
monitoring environmental air pol-
fution. Write for descriptive literature.
indicating the types of products an
which information is desired.

each instrument. 209071-1 22Cv = Doun R
For NEEDLE Oritice: 209072 115v. \Ué_ﬂé/{)’ T S
Specity the model, voltage, and 209072-1 220v =< U Ea
power line frequency desired—plus any -
optional timer mechanism — by f{ull 22 =r Timer: 992424'115v,
name and catalog number. Unit prices 208047 220v
and catalog numbers for the individual
system components are furnished on ¢ Cay Timer: 992425 115y, //\ﬂ-d s -~ Z
separate sheets. 992408:220v ' / -
(0/1-/::#6. Ty(’f) - < o
el —=
- . J
A Ko tre {/11&7/0400‘/4/ c-9 st e " ‘
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777 VOLUMETRIC FLOW CONTROLLED

MODEL GUV-15H VOLUMETRIC FLOW
CONTROLLED PM10 SYSTEM

GMW's GUV-15H PM10 Size Selective High Volume
Sampilers are ideal total systems for accurate sampling
of PM10 particles. The system consists of the G1200
Size Seiective Inlet mountec on ne hasic hi-vol
sampler and includes the CZ€0 Vcolumetric Flow
Controiler. G302 Digitat Timer. G102 Pressure Trans-

. ducer Fiow Recorcer with ger point anc 100 charts,

and the GZ000 Filter Cartricge

MODEL GUV-16H VOLUMETRIC FLOW
CONTROLLED PM10 SYSTEM

The Mcecal GUV-1EH re
witnthe GTCETI Sevan-Cay .
Time incicaor

> T
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PM 10 High Veciume Sampiing Sysiems

MODEL G360 VOLUMETRIC FLOW
CONTROLLER

The Volumetric Flow Controtter V=T
venturr device used to contir2l :
toa hign volume ir samgpier s oo
incorporates a smaooth-wall var -

ually opens (o a recovery seclticn L3luumis Drovicsyd
DYy 4 MOIOr AowWNSIra2im Oring (27t - Juar 935y 0f s
2nergy tostin ditferentual v
NG arthice 1s r2coverae in

sacimensicna
When appiea
cocrnirotgrine:cle

Toonce that oras

Flow control s accomohs
g, anc hus acceterahs 1w
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mamtain aconsiant actiual i 1 3é
over a samole fonod  Sine
venturtis not qreatly atteciac o
ampient iemoperdture Or Sarsm
volumetric flow rate s mani
providea to the sampter

The orthice used in thig svst2m o3
well documented Coticat Venttan *
a GVALIs a soecially machined naIz .
designed to redct 10 i speciic oressu et
ansotute lerms AWVhern air 1230n2s 17
the throdat smallest rametery 20
pressure 2arrer s setun alason vy
anaer the 2xsting temperdtose anc .
This 15 the Cnhicar How  coint ot to
same Cotcar Ventun Meter Serclh, O
metne Flow Controter regridtes 10w 3
unagusiabie rate without any mav:ir g
omponents
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Sampling Inie

The Model G1200 High Volume P'A410 SSisamples sus-
pended particles in the air ai <3 ACFM (1.13 ACMM)
through the circumferentiat 112t The symmetrical
cesign nsures wind-direction nsensttivity, and the
Inlet design and internat configuration makes the col-
lection efticiency independent ¢f wind speed from 0 1o
36 kilometers per hour The par:icles are then accel-
erated througn nine circular acceleration nozzies By
virtue of their larger momentum. zarticles greater than
10 micron aerodynamic c<iamzisr 1impact onto A
greased impaction shim The 75010 parucles smater
than 10 microns are carried »:rucally upward by tho
air flow and down sixteen vant 1 225 to the 8 < 10-in¢h
cuartz-hiber hlter. where tnev ar= collected The lnrge
parncies settle cul (N the »moall TN chnamear on he
caollection snim and ars: rerc.et Tleannd Jdunng -

is

MODEL G1200

F~orhigh volume sampling sy siemes .

fow rate of S0 ACFM (1 12 AC™
acie to all GMW hi-vol sysiermrs
MODEL G254i
Forintermediate How rate sama
arates at a flow rate of 4 ACEMN

9}

MODEL G246b

FIracantaten ic hahaiom oL 1A

VXL CpReralls at o oy rGle o0
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“ Description

The Series 100 Professional Wind Sensors pro-
vide reliable information about wind speed and
wind direction even in harsh environments.
Originally developed for ocean data buoy use,
the Series 100 sensors are well suited for a wide
variety of wind measuring applications. Sim-
plicity and lightweight corrosion resistant con-
struction were principal design considerations.
-Slip rings and brushes have been eliminated
resulting in improved reliability with lower cost.
Extensive use of modern thermoplastic materials
Improves resistance to corrosion from sea-air en-
vironments and from atmospheric poliutants.

The instrument mounts on standard [ inch pipe
-outside diameter 34 mm (1.34 in.). An orienta-
tion ring is supplied for maintaining wind direc-
tion orientation when the instrument is removed
for maintenance.

All transducer leads terminate in a junction box

@ on the mounting post for convenience in making
sensor c¢able connections. Four conductor cable
is required.

The Model 220-100 General Purpose Wind
Sensor can be used with indicators, recorders,
data loggers, or personal computers to tulfill a
wide range of wind measuring or complete
weather station requirements. It’s sensitivity
satisfies general purpose requirements tor wind
monitoring.

s The Model 220-101 Air Quality Wind Sensor,
like the model described above, satisties the
general purpose wind monitoring requircments
and has added sensitivity for tracking lower
wind movement. This sensor meets most U.S.
Government Agency guidelines for wind moni-
toring, such as:

S

>eries 100
Wind Sensors

19

220-101 Air Qualuy Wind Sensor

. U.S. Environmenial Protection Agency

EPA-430-4-80-012 Ambient Monitoring
Guidelines tor Prevention ot Significan:
Deterioration (PSD) EPA-000 9-31-020
On-Site Meteorological Tnstrumentaiion
Requirements to Characterize Diftusion from
Point Sources

. U.S. Nuclear Regubatory Comnussion

NRC Regulatory Guide .23 Mereoroiozical
Progranis i Support of Nuciear Power Llants

P.O. Box 240 * Grass Valley, CA 95945 * (916) 477-5226 FAX (916) 477-8339
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Specifications:

Model 220-200
Range:
Wind speed: 0-50 m/s (112 mph)
Gust survival: 60 m/s (134 mph)
Azimuth: 360 degrees mechanical, 355 degrees
electrical (5 degrees open)
Threshold:*
Cup anemometer: 1.1 m/s (2.2 mph)
Windvane: 1.3 m/s (2.9 mph) at 10 degree
displacement, 1.9 m/s (4.2 mpny at 3 degree
displacement
Dynamic Response:*
Cup wheel distance constant (63% recovery):
23 m (7.5 ft)
Vane delay distance (S0% recovery): 0.5 m
(1.6 fr.)
Damping ratio: 0.2
Signal Output
Wind speed: magnetically inducad AC voltage/ |
pulse per revolution. 1800 rpm (30 Hz) =
22.8 m/s (51.0 mph)
Azimuth: analog DC voltage from conductive
plastic potentiometer - resistance 10k, hnearity
0.5%, life expectancy 20 million revolutions
Power Required:
Potentiometer excitation 2 to 15 VDC regulated
Sensor interface circuit 5 to 15 VDC unregulated
Line driver circuit 12 to 30 VDC unregulated
(depending upon line and load resistance)
Dimensions
Overall height: 32 cm (12.6 in.)
Crossarm length: 28 cm (11.0 in.) between
instrument centers
Vane length: 22 ¢m (8.7 in.)
Cupwheel: 12 cm (4.7 1n.) diameter
Mounting: 34 mm (1.34 in.) diameter (standard
I inch pipe) mounting brackets 1it 74" pipe
thread
Weight:
Sensor weight: Anemometer 0.2 ke (0.5 Ibs.)
Vane 0.4 kg (1 1b))
Anemometer and Vane 0.7 kg (1.6 tbs.)
Shipping weight: 1.3 kg (3 Ibs.) approx.
*Nominal values - determined in accordance with ASTM
standard procedures.

Ordering Information

Model 220-200 Series 200 \Wind Sensor Sct with 10°
cable

Series 200 Anemometer with 10' cable
Series 200 Wind Vane with 10° cable
Wind speed translator (specify outputs),
mast mount

Model 220-22
Model 220-230
Model 220-21]

Series 200~
Wind Sensors-

Description

The Series 200 Wind Sensors are moderately
priced quality sensors designed tor general pUr-.
pose wind measurements. Thermoplastic con-
struction provides excellent corrosion resistance
and low sensor weight. These sensors arc easy to
maintain and inexpensive to repair or replace.
Series 200 sensors are available as a comiplete set
to measure both wind velocity and wind direc-
tion, or separately with mounting brackets in-
stead of a crossarm.

The three-cup anemometer produces an AC sine
wave voltage proporuienal to wind speed. Wind
direction ts measured by a balanced vane coup-
led to a 1Ok ohm conductive plastic potentiome-
ter. With a constant excitation voltage applied to
the potentiometer, output is proportional 1o
wind direction. Series 200 sensors are provided
with 10 teet ot cable.

R
IR

Maodded 220-200

Model 220-212 Wind speed direction translauor
(SPeCHY DuEPULS), ast mount
Sensor cable, per oot

Line driver amplitier

Modet 220-991
Model 220-992
c-13



