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October 5, 1989

Daniel D. Opalski- (T-4-1)

Project Coordinator

U. S. ENVIRONMENTAL PROTECTION AGENCY
Region 9

215 Fremont Street

San Francisco, California 94105

RE: FINAL RESPONSES TO COMMENTS ON DRAFT STAGE I REPORT
AND DRAFT SUPPLEMENTAL WORK PLAN FOR HASSAYAMPA LANDFILL

Dear Mr. Opalski:

On July 25, 1989, we received comments via telefax from the U. S.
Environmental Protection Agency (EPA) on the draft Stage I Report and the
draft Supplemental Work Plan for Stage II, both dated March 13, 1989, for
the Remedial Investigation / Feasibility Study (RI/FS) for the hazardous
waste area (the Site) at the Hassayampa Landfill, Maricopa County, Arizona.
In accordance with subsection VII.C.5 of the Administrative Consent Order
(EPA Docket No. 88-08) for the Site, receipt of the EPA comments began a
15-day technical review period during which the Hassayampa Technical Work
Group met.

Comments by Arizona Department of Water Resources (ADWR) and Arizona
Department of Environmental Quality (ADEQ) on the two draft documents were
received on May 9, 1989, and June 12, 1989, respectively. ADWR had no
comments. Agency comments were discussed in detail via telephone conversa-
tions between Montgomery & Associates, EPA, and ADEQ. We prepared and
submitted draft responses to EPA and ADEQ on August 4, 1989. A meeting of
the Hassayampa Technical Work Group was held on August 8, 1989, at the EPA
offices in San Francisco, California, to discuss the comments and draft
responses.

.The August 8 meeting resulted in general agreement between EPA, ADEQ,
and the Respondents regarding the draft Stage I Report and the draft Work
Plan. It was suggested at the meeting that the draft Stage I Report could
be considered the final Report if a few selected responses would be revised
to reflect the resolutions of the Technical Work Group. For this purpose,
a second draft of the responses, dated September 1, was submitted to EPA
and ADEQ for review and comment. One modification of the September 1
submittal was requested by EPA; no modifications were requested by ADEQ.

In addition to EPA’s written comments, a verbal comment was made by
EPA regarding the draft Stage I Report. Table 1lc in Volume II of the
Report gives Conestoga-Rovers & Associates’ (CRA) comparison of downwind
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air quality at the site to air risk thresholds. A review of the data
presented in Table llc revealed an error. At EPA’s request, the Threshold
Limit Value (TLV) utilized in Table 1lc for the C6 aliphatic hydrocarbon
should be the value for n-hexane, which is 180,000 micrograms per cubic
meter (wg/m’) rather than the 1,800,000 ug/m reported.

The following documents are attached hereto:

ATTACHMENT la: EPA comments, dated July 25, 1989

ATTACHMENT 1b: Final responses to EPA comments

ATTACHMENT 1c: Technical paper by Rowan, Connolly, and
Brown, dated 1984

ATTACHMENT 2a: ADEQ comments, dated June 7, 1989

ATTACHMENT 2b: Final responses to ADEQ comments

ATTACHMENT 3: ADWR comments, dated May 4, 1989

ATTACHMENT 4: Proposal by CRA for Stage II air investiga-
tion

EPA qualified the representativeness of results from the Stage I air
investigation, based on quality assurance and quality control concerns.
Following discussions with EPA regarding approval of the draft Stage I
Report, it was agreed that the air investigation would be repeated to aug-
ment and verify results from Stage I, and that the draft Work Plan was
approved with the inclusion of the Stage II air investigation. A proposal
for the Stage II air investigation, which is given in Attachment 4, was
submitted to EPA for comment and review with the September 1 draft respon-
ses; no modifications to the proposal were requested by EPA. The proposed
Stage II air investigation is included in the final Supplemental Work Plan.

In accordance with the agreement of the Hassayampa Technical Work
Group, submittal of the following documents fulfills the obligations of the
Respondents under Subsection VII.B.4 of the Administrative Consent Order:

1. the draft Stage I Report, which was submitted on March 13,
1989;

2. the present letter, with which the draft Stage I Report is
considered final; and

3. the final Supplemental Work Plan for Stage II of the Remedi-
al Investigation, which is submitted herewith under separate
cover.
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Although modifications to the draft Stage I Report are discussed in
detail in the attached responses to comments, the following 1ist summarizes
errata for selected typographica] or grammatical errors:

VOLUME I:
PAGE NO. PARAGRAPH MODIFICATION
5 no. 10 The phrase "in Unit B then in Unit A" should be
replaced with the phrase "in Unit B than in Unit
All

15 fourth The word "west" should be replaced with the word
"east" in the third Tine of text from the bottom
of the page.

27 first The words "indicate that" should precede the word
"several" in the third line of text from the top
of the page.

27 second The phrase "volumes reported may be representa-
tive" should be replaced with the phrase "volumes
reported may not be representative".

53 fourth The phrase "several orders of magnitude better"

VOLUME II:

TABLE NO.

lic

38

should be replaced with the phrase "several orders
of magnitude lower".

MODIFICATION

The TLV of "1,800,000" for the C6 aliphatic hydrocarbon
should be replaced by the value "180,000", which is the TLV
for n-hexane.

The number designation for the potential disposal alterna-
tive "Discharge to Sewage Effluent Pipeline" should be
modified to conform to the number designation of the cor-
responding potential remedial alternative.
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If you have questions or require further discussion, please contact
us.

Very truly yours,
ERROL L. MONTGOMERY & ASSOCIATES, INC.

U lloaon X Vi

WiTlliam R. Victor

SENT VIA FEDERAL EXPRESS

Attachments (7)

cc w/attachments and enclosure:

A. T. Wilson (3) Lt. Col. John Hannah (1)
Mason Bolitho (3) William J. Cheeseman (1)
James G. Derouin (2) Kevin Milliken/Charles Case (1)
Robert J. Lloyd (2) G. S. Hagy (1)

David P. Kimball (2) Stephen H. Greene (1)

Kim E. Williamson (2) Cindy Lewis (1)

Charles A. Bischoff (1) Richard C. Keiffer (1)
Errol L. Montgomery (1) G. Eugene Neil (1)

Ronald Frehner (1) Roger K. Ferland (1)

Carl C. Meier (1) Terry A. Thompson (1)
Kenneth G. Ford (1) G. Van Velsor Wolf (1)
Robert W. Hacker (1) Robert S. Kirschenbaum (1)
Robert Cameron (1) Richard Alpert (1)
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Mr. William J. Victor

Errol L. Montgomery & Associates
1075 East Fort Lowell Road, Suite B
Tucson, Arizona 85719

Dear Mr. Victor:

EPA has completed its validation of soil and groundwater
data from the Remedial Investigation at the Hassayampa Landfill.
This validation, in conjunction with EPA’s previous review of the
air sampling data, makes it possible for EPA to comment upon the
draft Stage I Remedial Investigation/Feasibility Study (RI/FS)
Report (hereinafter referred to as the "Stage I Report" or as the
"Report") and upon the draft Supplemental Work Plan for Task F
(hereinafter referred to as the "Task F Work Plan" or as the
"Work Plan") with due consideration of the quality of the data
collected up to this point.

The remainder of this letter is divided into the sections
listed below.

I. General Discussion of Data Quality
IT. Stage I Report Comments
IIT. Task F Work Plan Comments
IV. Summary Comments and Recommendations

Specific impacts of data quality are discussed in the Stage I
Report comments and in the Task F Work Plan comments. Comments
upon the two documents are grouped as general and specific com-
ments. The recommendations on Page 7 of the Report are discussed
in the Work Plan comments rather than in the Report comments.

I. General Discussion of Data Quality

Based upon the data packages reviewed, the soil and
groundwater data are generally of acceptable gquality. Some of
the data are considered acceptable for limited purposes only;
however, EPA’s more serious initial concerns about the quality of
the so0il and groundwater data have been addressed by the sup-
plemental information that you submitted. (I will forward a copy
of the validation report in the near future.)

As you are aware, EPA still has serious concerns regarding
the air sampling data. However, at this time, it does not appear
that these concerns should have a drastic impact upon the con-
tinuing RI/FS.




II. Stage I Report Comments

A. General Comments:
1. Air Quality Assessment

In assessing air quality at the site, the Report relies
heavily upon data from the air sampling program. But we cannot
rely so heavily upon the air sampling data because of the ques-
tions that have been raised about it. At this time, however, it
appears that we can at least begin to assess the air quality
relying upon other information collected at the site.

In order to see elevated levels of contaminants in the air
at a site such as the Hassayampa Landfill, we would generally ex-—
pect to see elevated levels of those same contaminants in other
media at the site. In the groundwater at the Landfill, however,
we have had only isolated detections of contamination. Even in
those locations, if contaminants were to partition out of the
groundwater and intp s0il gas, the depth to groundwater still
leaves a path of considerable length by which soil gas would
migrate to ground surface. Soil borings have given little in-
dication of soil contamination, although they do not account for
potential levels of contaminants in the hazardous waste pits
themselves. But according to the evaluation of the soil cover
over the hazardous waste pits, soil gas "generated" at or above
the hazardous waste pits would be slowed in its migration as it
approached the surface.

Given the factors discussed above, we would not expect to
find significantly elevated levels of contaminants in the air
above the landfill. While methodology and data quality concerns
prevent us from interpreting the air sampling data as a confirma-
tion of this expectation, the data, at least, is not confounding.
In short, statements may be made about air quality if it is also
made clear that the entire database for the site is being relied
upon to support such statements. Otherwise, assessments cur-
rently provided in the Report would have to be qualified (in the
text of the Report itself) as being based upon somewhat ques-—
tionable air sampling data.

2. Additional Data Requirements

One potentially significant missing piece of information is
actual levels of contaminants in the so0il gas on site. It has
been EPA's experience at other sites that soil and sediment
samples are not necessarily good indicators of the levels of con-
taminants in the soil gas. In particular, a failure to detect
contaminants in soil samples has not necessarily meant that no
contaminants were present in the soil gas. So0il gas concentra-
tions would provide characterization of one more medium at the
site, such that a description of ambient air quality from a par-
titioning perspective could be even more solidly supported.




In addition, vapor extraction has been {(correctly) included
on the list of remedial action technologies for evaluation in the
FS. Direct so0il gas measurements seem to be the most relevant
data necessary to continue evaluation of vapor extraction as an
appropriate technology.

B. Specific Comments:

1. Page 3, Statement :+ Because of our concerns about data
quality, the portion of the last sentence on Page 3, ".
and can safely be considered maximum values" gives
too much credence to the air sampling data. The sen-
tence should end after "quality." Note that a confor-
ming change should be made in several other places in
the document.

2. Page 4, Second Paragraph of Statement #7: This defini-
tion of "levels considered acceptable for a residential
environment" needs to be qualified. Who considers it
acceptable and what is its application? EPA will per-
form health-related comparisons as appropriate in
preparing the Public Health Evaluation for the site.

In any case, statements alluding to such a "definition"
are also somewhat misleading when they are presented
absent the accompanying risks. There is also a problem
with the phrase "several orders of magnitude better."
If it is meant that the levels of contaminants are
lower, this should be stated. Furthermore, as dis-
cussed in the general comments above, the sampling
results, due to methodology and data quality concerns,
cannot. be interpreted to themselves provide the confir-
mation stated in this paragraph. This paragraph needs
major revision, although perhaps deletion would be more
efficient. Again, conforming changes will be required
elsewhere in the document.

3. Page 6, Statement #13: This paragraph describing the
evaluation of pathways will probably require rewriting
to include qualifiers based upon earlier comments,
especially with respect to the air pathway. EPA's risk
assessment will also include a pathway evaluation.

4. Page 15, Third Line From End of Page: Is this actually
referring to the "Unidentified Pit" labeled on Figure 2
at the east end of the access road, or does it refer to
another pit?

5. Table 36: As discussed above, additional data depicting
soil gas contaminant concentrations are needed for fur-
ther evaluation of vapor extraction in the FS. In ad-
dition, low or nondetectable soil gas levels away from
the hazardous waste pits would support the notion that
the source of air contaminants above background is one




or more of the pits themselves. Sufficiently high soil
gas readings from directly above the pits might then
indicate_that improving the soil cover is warranted.

6. Table 38: The letter/number designation for "Discharge
to Sewer Effluent Pipeline" is inconsistent with that
for the Alternative of which it is a part in all but
Alternative G3.

IIT. Task F Work Plan Comments

A. General Comments:

The proposed Task F may produce some interesting informa-
tion, but it seems almost as likely to raise issues as to resolve
them. The acceptability of the proposed activities, therefore,
is largely dependent upon the level of commitment to still fur-
ther investigation. At the same time, from a scheduling perspec-
tive, additional investigative iterations may not be tolerable if
they are assumed to be performed consecutively as critical path
events.

Viewing the Landfill on a macro scale (such that the entire
hazardous waste area is considered the '"source" of groundwater
contamination), using the current data base and applying neces-
sary safety factors, a groundwater extraction system could be
designed to capture contamination detected at both HS-1 and MW-
1UA. At this point, such a system would probably have to be
designed to provide capture across the entire aquifer cross sec-
tion beneath the hazardous waste portion of the Landfill, at
least for Unit A. Additional water quality parameter levels
might be needed for evaluation of treatment alternatives, but new
monitoring wells are not necessarily required for gathering such
information.

Realizing that more data should permit a degree of fine-
tuning of such a groundwater remediation system, however, EPA
proposes that the PRPs implement the Task F Work Plan, with cer-
tain modifications as discussed herein. One specific modifica-
tion to the Work Plan would be to provide for one or more addi-
tional field work iterations to address questions raised or un-
answered during Task F. To minimize potential schedule exten-
sions, field work beyond Task F would occur as work on the FS
continued. Future field work might support modifications (such
as an extraction well near a more clearly delineated source of
highly concentrated contaminants) to the system described in
general terms above, but a macro-scale approach in the FS at this
point would not generally inhibit such modifications. The FS
might appropriately defer evaluation of source (soil) remedial
alternatives pending additional soil borings and/or soil gas in-
vestigation.




B.

1.

Specific Comments:

Monitor Wells

a.

b.

C.

C.

d.

Site A

Site

Site

A: Because of the relatively high levels of con-
tamination previously found at HS-1, it would be
prudent to construct the well at Site A so as to
facilitate conversion of this well to an extrac-—-
tion well. In addition, because of the contamina-
tion found in the HS-1 borehole heneath the HS-1
well casing, it might be appropriate to install at
Site A a well that is screened in Unit B.

B: The proposed Site B could potentially detect
contamination from either the Special Pits Area or
from Pit A. If this well site is meant to help
delineate a source area, it should be placed 1less
"ambiguously." FEither directly down gradient of
Pit A and further away from the Special Pits Area
or somewhat further south of the proposed location
(so as to be more directly down gradient of the
Special Pits) are two suggested alternative loca-
tions. Because both of these pit areas represent
potential sources, it may be appropriate to place
wells in both of these alternative locations,
rather than in one or the other. If contamination
is discovered at a Site B well, is another, fur-
ther up-gradient well planned to further define
the lateral extent of contamination at MW-1UA?

C: Because of its distance from MW-1UA, a well at
Site C may not be of much immediate use as an in-
dicator of the lateral extent of groundwater con-
tamination. Even if no contamination is initially
detected at Site C, without intervening wells,
remedial alternatives that include groundwater ex-
traction would have to assume that contamination
detected at MW-1UA is imminently approaching Site
C. (In the event that a Site C well is initially

"uncontaminated, the future value of Site C as a

down gradient "sentinel well" is acknowledged.)

Sites D & E: Sites D & E seem to be appropriate well

locations in the event that the well at Site A
detects contamination. However, these sites, or
perhaps a single well site between the two but
tending toward Site D, may be appropriate even if
the Site A well detects nothing.

Figure 6: This schematic of a proposed monitor well

shows horizontal slots. All previously installed
monitor wells have vertical slots. Is there a
reason for this change?




2. Soil Borings

Given the size and potentially variable boundaries of the
hazardous waste pits, more than one slant soil boring may be
needed for each pit. A failure to find contamination in only a
single soil boring would not be meaningful as a general indicator
of the presence or absence of contamination (or, therefore, of a
source of groundwater contamination). More slant borings may be
necessary, perhaps in conjunction with soil gas work.

Also, if only one slant soil boring is to be drilled at each
hazardous waste pit, the placement of these borings is especially
important. Every effort should be made to identify, from aerial
photographs and any other historic information, the deepest and
"most active" portion of each pit. The locations on Figure 2
have not been specifically justified in the text, so it is dif-
ficult to interpret just how "approximately" these locations are
represented.

Why aren’t any slant borings proposed for Special Pits
Areas? From historical information, these areas seem to have
been the most 1loosely managed at the Landfill. Therefore, the
Special Pits should not be dismissed as potential sources of con-
tamination.

3. Page 18, last two lines: In some sense, we cannot claim
to have defined the vertical extent of groundwater con-
tamination if we haven't defined the lateral extent.

4. Figure 2: It would be helpful to have a figure on the
scale of Figure 2 that included the features that are
on Figure 2 as well as the proposed monitoring well
sites.

IV. Summary Comments and Recommendations

Given the nature of EPA’s comments and the "interim" nature
of the Stage I Report, it is conceivable that, with agreement be-
tween EPA and the PRPs as to resolution of the State'’s and EPA's
comments, no further work may be necessary on the Stage I Report.
Instead, EPA’s comments could be incorporated explicitly in the
RI Report itself. This strategy would preserve the resources of
all of the involved parties and is particularly attractive if
revising the Stage I Report might delay the overall project. Ob-
viously, however, EPA does not intend that the net effect should
be merely to postpone the discussion and resolution of substan-
tive issues.

EPA expects that, even with the extended time that has been
required to complete data validation, Task F can be completed ac-
cording to the schedule indicated in the March 13, 1989 Work
Plan. EPA would support the implementation of the Task F Work
Plan subject to (1) a commitment to continuing the FS and per-




forming potential follow-up field work on a parallel track and
(2) agreement between the PRPs, the State and EPA with regard to
certain Task F details,
value in assessing air quality, evaluating a vapor extraction
remedial alternative, defining source areas and assessing the
need for more effective soil cover at disposal pits, EPA also
urges including soil gas work under Task F.

Landfill.

such as well placement. For potential

I will be out the week of July 31st through August 4th, but
I will be available to meet during the week of August 7th to dis-
cuss these comments and any other issues regarding the Hassayampa

Please call me at 415-974-9220 if you have questions

or concerns you would like to discuss before that time.

ccC:

Kristie Kilgore (3)
Mason Bolitho (3)
James G. Derouin (2)
Robert J. Lloyd (2)
David P. Kimball (2)
Charles A. Bischoff
Errol L. Montgomery
Ronald Frehner

Carl C. Meier
Kenneth G. Ford
Robert W. Hacker
Robert Cameron

Sincerely,

/78

Daniel D. Opalski
Project Coordinator

Lt. Col. John Hannah
William J. Cheeseman
Kevin Milliken/Charles Case
G. S. Hagy

Stephen H. Greene
Richard C. Keiffer

G. Eugene Neil

Roger K. Ferland

Terry A. Thompson

G. Van Velsor Wolf
Robert S. Kirschenbaum




ATTACHMENT 1b

RESPONSES TO COMMENTS BY
U. S. ENVIRONMENTAL PROTECTION AGENCY

The following responses are to U. S. Environmental Protection Agency
(EPA) comments, dated July 25, 1989, on the draft Stage I Report and the draft
Supplemental Work Plan for TASK F, both dated March 13, 1989, for the Remedial
Investigation / Feasibility Study (RI/FS) for the hazardous waste area (the
Site) at the Hassayampa Landfill (the landfill), Maricopa County, Arizona.
Responses to comments are referenced by the sequential number of the comment
and the page on which the comment is given in the EPA document. Responses
were prepared by Errol L. Montgomery & Associates, Inc. (Montgomery &
Associates), except where noted. Responses prepared by Conestoga-Rovers &
Associates (CRA) are enclosed by brackets: [].

COMMENT I, PAGE 1 ("General Discussion of Data Quality"

Based on telephone conversations between Montgomery & Associates and EPA
during the past several weeks, it is our understanding that the sole concerns
of EPA for usefulness of laboratory chemical data for soil and groundwater
samples were specifically regarding the gas chromatograph/mass spectrometer
(GC/MS) instrument tuning data for selected soil samples analyzed for volatile
organic compounds using EPA method 8240 and for selected water samples
analyzed for semi-volatile organic compounds using EPA method 625. EPA has
indicated verbally that these data are acceptable for "limited use". We
interpret EPA’s assessment to indicate that these laboratory chemical data are
useful for qualitatively determining if contaminants were detected, but may
not be useful for determining accurately the concentrations of compounds that
are analyzed in the range of masses for which the instrument tuning data were
unacceptable (please refer to our letter to EPA dated June 15, 1989). These
relations indicate that EPA concurs with the conclusions given in the draft
Stage I Report that volatile organic compounds were not detected in the soils




samples and that semi-volatile organic compounds were not detected in the
groundwater samples.

We and CRA are aware of EPA’s concerns regarding the laboratory chemical

data for the air investigation, and we concur that these concerns should not
hinder continuance of the RI/FS.

COMMENT II.A.1, PAGE 2 ("Air Quality Assessment")

[Air monitoring data collected during Stage I provided results of air
quality at the hazardous waste area of the Hassayampa Landfill. Due to
quality assurance variances, it is necessary to qualify the data as estimated
values as was stated in the draft Stage I Report. The values reported are
considered over-estimates of Site conditions due to the nature of the Tenax
cartridges to attract volatile organic compounds rather than release them.
Even though the Site air quality conditions are considered to be over-
estimated by the air quality data obtained, the concentrations of volatile
organic compounds detected in air were low.]

[We concur that the air quality data should be interpreted with data
collected from other media such as soil and groundwater. As stated by EPA,
we do not expect to find significantly elevated levels of contaminants in air
given the isolated detections of contamination in groundwater and the little
indication of soil cdntamination. The only Tocations of significant volatile
organic compound contamination are the pits themselves. Hence, the existing
soil cover is effective in controlling volatile organic compound releases to
air.]

[Statements made in the draft Stage I Report regarding air quality were
based on the entire Site data base, although it appears that only the air
monitoring data was relied upon. Future statements on air quality will
reference all relevant media.]




COMMENT II.A.2, PAGES 2 AND 3 (“"Additional Data ReQOirementsﬁl

We concur that, given the available technology for sampling soil, data
obtained from laboratory chemical analyses of soil samples may not necessarily
be used as a basis for conclusions regarding chemical quality of soil gas.
However, CRA indicates that the collection of soil gas data is not required
to complete the Risk Assessment or the Feasibility Study, including evaluation
of vapor extraction as a potential remedial action. Therefore, the
recommendation of such additional field investigations for the Remedial
Investigation is neither technically appropriate nor cost effective.

[EPA suggests that a soil gas survey be performed based on the following
four reasons:

1. assessing air quality;
eva]uating'a vapor extraction remedial alternative;

defining source areas; and

w0

assessing the need for more effective soil cover at
disposal pits.]

[CRA disputes the rationale as follows:

1. Assessing Air Quality

[The soil gas survey would not contribute substantial informa-
tion to the air quality assessment. Although it is possible
to conduct theoretical estimates as to how much volatile
organic compounds might be emitted to air, these estimates
would be much less representative than the existing air quality
measurements.]

[Given the above, a soil gas survey is not required to assess
air quality.]

2. Evaluating Soil Gas Extraction

[A soil gas survey is not required to evaluate soil gas
extraction as a remedial alternative under the Feasibility
Study.]




[The majority of information required to conduct the Feasibil-
ity Study, such as the location of waste areas, the type of
wastes and approximate volume of waste disposal, has already
‘been collected. Outstanding information will be provided by
Stage II.]

[Stage II will evaluate whether or not significant vertical
seepage of liquid waste has occurred beneath each pit, and will
evaluate the constituents which may have migrated downward.]

[In any event, a soil gas survey would provide results for only

the shallow soil gas around the periphery of the pit area.

The soil gas survey would not evaluate the zone of interest

for a soil gas extraction system. The deeper soil gas beneath’

the pit area will be evaluated by scanning total organic vapors
- from the drill hole during the slant borings.]

3. Defining Source Areas

[The significant source areas have already been defined under
Stage I. Isolated source areas, such as special pits, have
been identified to fall within an area envelope which is
monitored by the existing well network. In keeping with the
"macro" approach, which assumes that contamination may exist
anywhere within the subject area, it is unnecessary to pin
point isolated sources.]

4. Assessing Soil Cover

[During Stage I, CRA/Montgomery & Associates evaluated the soil
cover at Pits 1, 2, 3, and 4. This evaluation characterized
the type and thickness of soil cover over each pit. During
this evaluation, total organic vapors were measured while hand
digging through the existing cover soil. At Pits 1, 3, and 4,
total organic vapor concentrations were at the level of
background concentrations with the soil cover in place, and
increased to five to six parts per million at a depth of about
two feet below land surface. No significant increase was
noted at Pit 2. This evaluation demonstrates that the soil
cover is effective and need not be further evaluated.]

COMMENT I1.B.1, PAGE 3 ("Specific Comments")

[We concur that written statements on the air quality data should
recognize the data qualifiers. As such, the air quality data is hereby




qualified to be considered estimated values which are most likely to be over-
estimates of Site conditions.]

COMMENT 11.B.2, PAGE 3 ("Specific Comments")

[It is recognized that EPA will be preparing the Public Health Evalua-
tion for the Site which will provide health-related comparisons. The
preliminary comparison was provided by CRA as a screening tool to demonstrate
the air quality measurements were low. The comparison was prepared by CRA’s
toxicologist, Dr. Paul Nees, and utilizes the referenced document prepared by
Rowan, Connolly, and Brown in 1984 (a copy of this reference is attached
hereto as Attachment 1c).]

[Rowan, Connolly, and Brown (1984) prepared a comparison of air quality
standards set by the American Conference of Governmental Industrial Hygien-
ists, the Occupational Safety and Health Administration, the National
Institute for Occupational Safety and Health, and the EPA. A discussion of
different states’ methods of modifying occupational standards to ambient air
standards is also presented.]

[One of the conclusions presented by Rowan, Conno]]y; and Brown
(Attachment 1c) is that "The ratios of occupational standards to Tong term
EPA primary air standards range from five to 162." The comparative Tevel of
Threshold Limit Value (TLV) divided by 300, which is presented in the draft
Stage I Report, is intended to reflect this conclusion.]

[It is recognized that the air monitoring data are qualified as
estimated values. However, the volatile organic compound analysis results
for air are low in comparison with the values indicated by Rowan, Connolly,
and Brown (Attachment 1c) to approximate primary air standards. Accordingly,
the use of these results in health-related comparisons is a valid preliminary
screening tool.]



[The phrase "several orders of magnitude better" should read "several
orders of magnitudé lower".]

COMMENT I1.B.3, PAGE 3 ("Specific Comments")

[As stated earlier within these responses, we concur that air quality
(and the air pathway) should be reviewed in the context of contaminants ab-
sent/present in all media and their corresponding relationship. The air
pathway discussion presented in the draft Stage I Report is consistent with
our understanding of the entire data base. Based on this existing data, it
should have been stated that the air pathway exists but the potential for
human exposure is small, due to the fact that this pathway is not complete.
[t is recognized that EPA will be conducting a pathway assessment as part of
the risk assessment.]

COMMENT I11.B.4, PAGE 3 ("Specific Comments")

The word "east" should replace the word "west" in the third line of text
from the bottom of page 15 of Volume I of the draft Stage I Report.

COMMENT 11.B.5, PAGES 3 AND 4 ("Table 36")

Based on the responses given above for EPA comments regarding soil gas,
Table 36 of Volume II of the draft Stage I Report could be changed to
indicate that, although additional data are not required for the Feasibility
Study to evaluate vapor extraction as a potential remedial action, the
acquisition of additional data may be justified during the design stage if
vapor extraction would be impiemented as a remedial action.




COMMENT I1.B.6, PAGE 4 ("Table 38")

The comment 1is correct. The number designation for the potential
disposal alternative "Discharge to Sewage Effluent Pipeline" given in Table
38 of Volume II of the draft Stage I Report should be modified to conform to
the designation of the corresponding potential remedial alternative.

COMMENT 11I.A, PAGE 4 (“Task F Work Plan - General Comments")

Concentrations of contaminants have been detected and confirmed solely
in groundwater sampies obtained from abandoned monitor well (C-1-5)3daal[HS-
1], Tocated in the northeast part of the hazardous waste area, and from
monitor well (C-1-5)3dab3[MW-1UA], Tocated near the southwest part of the
hazardous waste area. As stated on page 2 and pages 23 through 26 of the
draft Supplemental Work Plan, the principal purpose of the proposed TASK F
groundwater investigation is:

1. to provide representative data for groundwater level and
chemical quality of groundwater at proposed monitor well Site
A, which is located near and in the direction of groundwater
movement from abandoned monitor well (C-1-5)3daal[HS-1];

2. to provide data for evaluating the lateral extent of ground-
water contamination detected at monitor well MW-1UA; and

3. if groundwater contamination is confirmed at Site A, to provide
data for evaluating the lateral extent of groundwater con-
tamination detected at Site A. '

In addition, the proposed monitor well at Site B may provide data for
evaluating the source of groundwater contamination detected at monitor well
MW-1UA.

We agree that, considering the small area of the hazardous waste area
and the "macro" approach to the area, sufficient groundwater data has been
obtained for most purposes of the Remedial Investigation. However, because
the feasibility of groundwater remedial alternatives is sensitive to the




volume of contaminated groundwater in the basin-fill deposits aquifer,
additional data for refinement of the general size of the zone of con-
taminated groundwater are required for proper evaluation of groundwater
remedial alternatives.

Because the principal purpose of the TASK F groundwater investigation is
to evaluate the volume of the zone of contaminated groundwater, and not to
confirm potential contaminant sources, we do not presently recognize the need
for groundwater investigations beyond the proposed program unless the
groundwater monitoring program detects groundwater contamination in previous-
1y uncontaminated wells.

CRA indicates that sufficient data will be available after completion of
the proposed work to evaluate source and/or soil remedial alternatives.
Therefore, the conduct of a soil gas investigation is neither technically
appropriate nor cost effective.

COMMENT II1I.B.1.a, PAGE 5 (“"Monitor Well Site A")

For most groundwater investigations, it is neither cost effective nor
appropriate to design monitor wells for potential use as extraction wells.
However, based on results of the Stage I groundwater investigation, the
design of the Unit A monitor wells meets the criteria for use as extraction
wells for Unit A if groundwater pumping would be part of a recommended
remedial action.

The small concentrations of contaminants detected in selected soil
samples obtained during abandonment operations at monitor well HS-1 are not
considered to be an indication that contaminated groundwater occurs in Unit
B at the HS-1 site. Contaminants have not been detected and confirmed in any
of the Unit B monitor wells constructed at the landfill, and groundwater
contamination has not yet beén confirmed at the HS-1 site by a properly
constructed monitor well designed to yield representative groundwater samples




from Unit A. Therefore, we believe that construction of a Unit B monitor
well at the HS-1 site is neither technically appropriate nor cost effective
at present.

COMMENT 111.B.1.b, PAGE 5 ("Monitor Well Site B")

The principal purpose of proposed monitor well Site B is to refine the
evaluation of the volume of groundwater contamination detected at monitor
well MW-1UA. The location of Site B was selected based solely on distances
to existing nearby monitor wells and direction of groundwater movement, and
was not based on locations of known or suspected disposal pits. Identifica-
tion of specific sources of groundwater contamination in the hazardous waste
area would require an extensive network of groundwater monitor wells. Such
a network is not justified for such a small area, particularly when a "macro"
approach can address groundwater contamination more cost effectively and more
appropriately.

Whether groundwater contamination is detected or not detected at Site B,
the data will be used to interpolate contours of contaminant concentrations
in groundwater. These contours will be used to provide estimates of the
volume of contaminated groundwater for use in the Feasibility Study.
Detection of groundwater contamination at Site B is not expected to be a
basis for recommending additional monitor wells.

COMMENT III.B.l.c, PAGE 5 ("Monitor Well Site C")

The first preferred location for Site C is approximately half-way
between the proposed Site C Tocation and monitor well MW-1UA. However, the
area between the proposed Site C location and monitor well MW-1UA is occupied
by an active sanitary landfill and is not a practical area for location of a
monitor well. Based on the direction of groundwater movement at the
tandfill, it may be possible that the zone of contaminated groundwater
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penetrated by monitor well MW-1UA would not necessarily be detected at
monitor well (C-1-5)3dac[HS-2]. Therefore, the second preferred location for
Site C is northwest from well HS-2 such that, if the zone of contamfnated
groundwater penetrated by monitor well MW-1UA would migrate down-gradient, it
would necessarily be detected at Site C and/or well HS-2.

Although the degree of refinement of the estimated size of the zone of
contaminated groundwater detected at well MW-1UA would not be greatly
enhanced with the data from proposed Site C, Site C will serve as a necessary
sentinel well in the direction of groundwater movement from well MW-1UA.

COMMENT III.B.l.c, PAGE 5 ("Monitor Well Sites D and E")

This comment should be numbered III.B.1.d in the EPA document. Proposed
Sites D and E are properly located and both wells would be necessary to
provide sufficient monitoring down-gradient from Site A and to the southeast
from Site A.

COMMENT III.B.1.d, PAGE 5 ("Figure 6")

This comment should be numbered III.B.l.e in the EPA document. Four-
inch diameter slotted steel casing commonly has vertically oriented slots.
However, depending on the casing supplier and casing availability at the time
casing is ordered, the slot orientation may be vertical or horizontal. The
slot orientation shown on Figure 6 of the draft Supplementary Work Plan may
or may not be representative for as-built conditions. Either slot orienta-
tion is acceptable. Vertical slots are specified in the technica]'specifica-
tions given in Appendix B of the comprehensive RI/FS Work Plan, dated January
29, 1988, to indicate that horizontal slots should not be special ordered if
the more common vertical slots are readily available.
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COMMENT 111.B.2, PAGE 6 ("Soil Borings")

As stated on pages 1 and 19 of the draft Supplementary Work Plan, the
purpose of the four proposed soil borings is: to provide data for chemical
quality of soils beneath the principal disposal pits for hazardous waste; and
to investigate the potential extent of downward migration of liquid wastes in
the underlying vadose zone. The purpose is not to precisely define every
 potential source of vadose zone contamination; such definition would require
many soil borings. The "macro" approach does not require such a high degree
of source definition.

By sampling soils directly beneath the principal disposal pits, data
will be obtained for investigating the types of contaminants that may have
migrated downward in the vadose zone. Such data will be used in the
Feasibility Study to evaluate potential remedial alternatives. In addition,
soil borings drilled beneath the pits, where manifests indicate that most of
the 1liquid wastes were disposed, will provide data for evaluating the
potential extent of downward migration of wastes.

Data obtained from excavation of shallow trenches at the boundaries of
the four principal pits will be used to determine the Tocation and drilling
angle for each boring. Penetration of the pits should be avoided to prevent
downward displacement of wastes via drilling. At each of the pits, a single
slant soil boring will be located to penetrate the vadose zone along the
lengthwise dimension of the pit. The angle will be selected such that the
deepest soil sample obtained from each boring will be substantially within
the surface trace of the corresponding pit boundaries. Although such borings
may not provide definitive conclusions regarding potential waste migration
from each pit, they are expected to provide useful information for the
Feasibility Study.

Based on the discussion given on pages 1 and 20 of the draft Supple-
mentary Work Plan, it is clear that the proposed soil boring locations shown
on Figure 2 of the draft Work Plan are not intended to be as-built locations
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and, in fact, are Tlocated on Figure 2 more to provide less crowding of
information on the figure than to show exact locations.

The information obtained during Stage I indicates that the pits were
relatively small excavations and were isolated from other pits to prevent the
mixing of incompatible wastes. Therefore, for the purposes of the proposed
soil boring investigation, additional soil borings in the Special Pits areas
are not justified.

COMMENT III.B.3, PAGE 6

This comment appears to address the groundwater monitoring network for
Unit B. Contaminants have not been detected and confirmed in any of the Unit
B monitor wells constructed at the landfill. The existing array of Unit B
monitor wells is sufficient to provide monitoring near the center of the
hazardous waste area and in the direction of groundwater movement from the
hazardous waste area.

COMMENT II1.B.4, PAGE 6 ("Figure 2")

We will consider submitting such a figure as part of the Remedial
Investigation Report, if all the features discussed in this comment can be
included in a way that is not confusing.

COMMENT IV, PAGES 6 AND 7 ("Summary Comments and Recommendations")

We concur with the suggestion that the draft Stage I Report. be con-
sidered "final" with the incorporation of agency comments and Respondent
responses to comments.
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ABSTRACT

Currently, the U.S. Environmental Protection Agency has es-
tablished air standards for relatively few ohemicals. As a re-
sult, state agencies are faced with controlling air contaminants
for a large number of chemicals posing potential public health
threats. Use of occupational standards as a basis for deriving
ambient air guidelines is a method used by states to control air
toxics. This standard development approach is reviewed by con;
sidering the differences in the health basis and numerical values
which often occur among the occupational standards set ﬁy OSHA,
NIOSH and ACGIH. This study indicated that careful selection

should be made of the most appropriate occupational standard to
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use to protect public health. A comparison is made of chemicals
regulated by various state air toxic programs using occupational
standards lowered by a safety factor to concentrations established
by the U.S. EPA. It was found that the air guidelines varf, but

the degree of stringency can be comparable.

INTRODUCTION

Under the Clean Air Act, the U.S. Environmental Protection
Agency has the authority to establish air quality standards to
protect the public's health with an ample margin of safety.
Section 109 of the act covers those air pollutants for which the
EPA determines that national ambient air standards are required,
and since 1970, six primary ambient air standards have been set.
In addition, under Section 112 of the Clean Air Act, provisions
exist to establish emission standards for hazardous air pollutants.
To date, only four standards have been promulgated by EPA:
asbestos, beryllium, mercury, and vinyl chloride.

The lack of success in implementing regulations under
Section 112 has essentially resulted in a shift of the respon-
sibility to control toxic air emissions from the national level
to individual states. State environmental agencies are so often
faced with decisions regarding air emissions of unregulated and
potentially toxic chemicals, that programs to regulate toxic air
emissions are needed. 3uch determinations of need have led to
air toxic programs in a number of states, includinq New Jersey,

New York, Michigan, Texas, Kentucky, and in Philadelphia.
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OCCUPATLONAL STANDARDS FOR TOXIC AIR POLLUTANTS

Numerous other states arce currently proposing similar programs,
Reflected in the designs of the individual state air toxics
programs are the variety of methods available to set air stan-
dards for public health protection.

First, air emissions can be reguiated on a chemical-by-chem-
ical basis with‘specifically derived air standards. This
approach while scientifically credible, is limited by‘the re-
sources and time required to address numerous chemical air
emissions.

Second, air emissions may be controlled by using generic
guidelines allowing the opportunity to control a greater number
of chemicals.

A third optjon includes a combination of the above approach-
es. A generic policy could provide a health basis for current
decision-making purposes while concurrent evaluations are being
made for acceptable exposure standards on individuai chemicals
of highest public health concern.

Given these various options and the identified needs of
state agencies to control hazardous air pollutants, several
states utilize a generic approach. This approach involves use
of occupational standards and applying a safety margin and an
averaging time.

The Massachusetts Department of Environmental Quality
Engineering is currently developing an Air Toxics Program. One
of the options. being considered is generic guidelines. As part

of that effort, we have evaluated the basis of some occupational
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standards and their relationship to the EPA ambient air standards

and to each other.

This report consists of two sections. In part I, the scienti-

£fi0 basis for occupational standards set by the American Confer—~

ence of Governmental Industrial Hygienists (ACGIH), the Occupa-

tional Safety and Health Administration (OSHA}, the National

-
Institute for Occupational Safety and Health (“TOSH) , and the

Environmental Protection Agency's (EPA) air standards are com-

pared for six chemicals. In addition, the agencies’ policies for
regulating airborne carcinogens are discussed. In part 11,
different states' methods of modifying occupational standards

to ambient air standards are discussed. This paper provides a

1 evaluation of the technical accuracy of using occupational

genera

standards for deriving air guidelines for an air toxics program.

EVALUATION OF OCCUPATIONAL STANDARDS

In this section, occupational standards from NIOSH, OSHA,
and ACGIH are examined. These standards are compared with each
other and the EPA National Emission standards for Hazardous
Air Pollutants (NESHAPS), National Ambient Air Quality Standards
(NAAQS) , and EPA's Carcinogenic Assessment Group {CAG) data,
where applicable.

Occupational standards refer to time-weighted average con-
centrations of airborne substances and represent conditions under

which it is thought that nearly all workers may be continuously

exposed on a daily basis without harmful effects. It ls recog-
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nized that certain individuals may be at high risk with respect

to certain substances and may experience an adverse health

effect of a variable nature at levels below the standard.
Furthermore, occupational standards are set for healthy adult
workers, and they are not recommended to be used for general popu-~
lation exposures.

Techniques used in establishing occupational "health guide-~
lines may include usage of (1) environmental limits (air and)or
skin exposures); (2) personal protective devices; (3) medical
surveillance programs; (4) non detectable levels and reduction
to ambient concentrations; (5) use permit systems; (6) best
available control technoloq;; and (7) substitution and prohi-
bition. This multidimensional standard setting approach for
worker protection significantly differs from techniques which
can be used by the EPA to protect the general population.

In 1962, ACGIH began publishing the documentation from which
their standards are derived (ACGIH, 1980).

ACGIH has established a TLV committee, and the members are
not employed by private industry but represent complementary areas
of expertise such as toxicology, engineering, industrial hygiene,
analytical chemistry and medicine (Calabrese, 1978). The TLVs
are recommendations for protecting worker health.

ACGIH uses the threshold limit value (TLV) designation for
an 8 hour day, 40 hour week exposure period. STEL is the short
term exposure limit and is generally a fifteen minute period.

The ceiling for ACGIH is the concentration that should not be

exceeded, even instantaneously (ACGIh, 1980).
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NIOSH's function includes researching toxic effects, de-
veloping criteria, documenting the effects and recommending health
standards to OSHA (Calabrese, 1978).

NIOSH recommended standards (NIOSH/OSHA, 1981) are based on
a 10 hour day, 40 hour week. OSHA standards are set for an 8
hour day, 40 hour week. Both are set as time-weighted averages
{TWA) (OSHA, 1978). NIOSH and OSHA utilize ceilinq‘desiqnations.
The ceiling is generally a 15 minute exposure limit. One hour
is required between successive excursions into the ceiling
l1imit. An employee is generally allowed no more than 4 excur-
sions per day above the ceiling limit.

Most of the OSHA standards were adopted from the 1968 ACGIH
TLVs and are not based on the latest information. HIOSH has
recommended to OSHA air levels for approximately 100 chemicals;
however OSHA does not always adopt the recommendation. The
ACGIH TLV Committee has recommended air levels for approximately
600 chemicals and OSHA has standards for a similar number.

For the same chemical, NIOSH, OSHA and ACGIH frequently
set different astandards. The disparity in standards often re-
flects varying analysis and interpretation of essentially the
same data. These disparities can be seen in defining chemical
carcinogens.

First, the number of substances regulated as carcinogens
differ among the agencies. ACGIH has assigned TLVs for 45 car-
.cinoqens and has identified another 5 carcinogens for which TLVs

are not assigned due to insufficient data on environmental condi-
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tions (ACGIH, 1982). NIOSH considers 27 chemicals as carcino-
gens and 4 as possible carcinogens, and recommended standards
were set for all 31. OSHA has established workplace standards
for 17 substances as carcinogens (NIOSH/QOSHA, 1981}).

Secondly, ACGIH has specified a cancer assessment procedure
for chemicals based upon the available evidence, taking into
account certain appropriate experimental parameter$ for animal
data (ACGIH, 1980). In contrast to ACGIH procedures is the case-
by-case approach by which NIOSH evaluates workplace carcinogens,
and OSHA's attempt to categorize chemicals depending on the
degree of evidence of carcinogenicity as proposed in the OSHA
Cancer Policy (OSHA, 1980).

Inconsistencies in the criteria to classify carcinogens
has led to differences in identifying chemical carcinogens and in
worker exposure levels for these substances.

Comparison of Air Standards for Specific Chemicals

Lead
The following table illustrates the occupational standards
established by the various agencies’and the EPA National Ambient

Air Quality Standard (NAAQS) for lead.

TABLE 1

Air Standards for Lead

OSHA NIOSH ACGINM NAAQS
TWA SOug/m3 TWA 100ug/m3 TLV 150ug/m3 1.5ug/m3
STEL 450uq/m3 3 month averaqge
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The health basis used to derive these standards are briefly
summarized below.

The National Ambient Air Quality Standard for lead of 1.5
ug/m3 is recommended to protect children as the hiqh.risk group
(U.S. EPA, 1978). To protect the high risk population EPA
applied this rationale in establishing its standard.

1. Lead produces a whole spectrum Qf adversé health

effects.

2. Elevated erythocyte protoporphyrin (EP) levels in
-blood is an indicator of toxicity.

3. The threshold for elevated EP in 95% of children is
15 ugPb/dl

4. Raising the ambient air level by 1 ug/m3 leads to
an increagse of 2 ug/dl in blood lead level of small
children (air/blood ratio of 1:2).

5. 12 ug/dl lead in children's blood is from other
;surces. (food, water, paints, inks, etc.).
Therefore, the air.cannot contribute more than 3 ug/dl.

6. Using air/blood ratio of 1:2, the ambient air standard
is set at 1.5 ug/m3.

ACGIH

The ACGIH TLV is not based upon the early biochemical
changes in blood due to low level lead absorption. The TLV
is bagsed on: reports of air lead levels of 120-140 ug/m3 for a
48-60 hour work week éausing increased urinary coproporphyrin,

some stippling of blood cells and anemia in workers; and two

studies where air lead levels of 200 and 300 uq/m3 caused the
body load of lead to reach the upper limit of safety, 200 ug/L
in urine (ACGIH, 1980). ACGIH has indicated that certain pre-
clinical physiologic effects of lead absorption (enzyme inhib-
ition, hemoglobin decreases, altered spermatogenesis) are not
disease séates but physiologic adaptations (ACGIH, 1980).
NIOSH

NIOSH recommends blood lead levels to be below 60 ug/dl.
This recoﬁmendation is based on the following observations (*T0OSH,
19%8) . NIOSH examined epidemiologic studies-of workers at five
lead plants. The workers in every plant_had high blooq lead
levels and symptoms of lead poisoning (hematologic, neurologic
and renal damage) were also encountered. Chronic neurologic
effects were demonstrated. One worker developed neuropathy after
only 2 months exposure. His blood lead level was 80 ug/dl. The
exposed workers developed renal impairment including abnormal
glomerular filtration rates and abnormal tubular function
(impaired urinary concentrating ability and reduced lead
clearance) .

‘These studies showed an increase in symptoms associated with
lead intoxication and a decrease in hemoglobin concentrations as
blood lead levels rose above 60 ug/dl.

A study of the General Motors plant in Muncie, Indiana which
maintained an air'lead level below 100 uq/m3 in most departments

indicated that over 90% of the workers had blood levels below

60 ug/dl. NIOSH concluded from this data that air lead levels
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below 100 ug/m3 combined with periodic medical monitoring of
workers would ensure that blood lead levels do not exceed 60
ug/dl.

OSHA

OSHA established a standard for lead at 50 ug/m3 which is
lower than the NIOSH recommended value._ Although the data is
limited, OSHA based its standard on thxe; additiondl studies
not considered by NIOSH (NIOSH/OSHA, 1981).

The OSHA standard is based on one study where 10% of the
workers exposed to 50-100 ugPb/m3 in the air developed blood
lead levels above 60 ug/dl. The standard also takes into
account that interruptions in enzymatic and mitochondrial sub-
cellular processes by lead at asymptomatic levels is an impair-
ment of health. In addition, the OSHA standard applies to re-
ports of impairment of nerve conduction, renal function, and
reproductive physiology. In regards to the latter, data indi-
cates that blood lead levels should not exceed 30 ug/dl in pros~
pective parents. OSHA concluded that 708 of workers exposed to
50 ug/m3 of lead would have blood lead levels less than 40 ug/dl.
Conclusions

1. The NAAQS for lead was established to protect children
who are more susceptible to lead toxicity than adults. Occupa-
tional standards, in contrast, were set for adults and are not
as protective of the general population. To protect young
children, EPA established that blood lead levels should be below
15 ug/dl. OSHA establishes a standard of 50 ug/m3 air to ensure

that 70% of workers will have blood lead levels below 40 ug/dl.

v
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If the occupational standards were directly applied to children,
many would suffer peripheral and central nervous system effects
in addition to anemia.

2. The NAAQS for lead accounts for lead exposure from
nonair sources whereas occupational standards doc not.

3. The adverse health effects upon which the standards are
based vary (EPA and OSHA identify p;e-clinical bioéhemical
alterations at the enzymatic level). The ACGIH TLV is based on
lead levels in urine. The NIOSH standard is based on blood lead
levels as an indicator of clinical dysfunction {anemia and
renal impairment).

4. There is a factor of 2 between the OSHA and NIOSH stan-
dards and a factor of 3} between OSHA and ACGIH. This wide diver-
gence of values would greatly affect the degree of protection to
the general population if applied to an air guideline. Compari-
son of EPA's NAAQS to occupational standards indicates a 33-100
fold difference. |
Benzene
AEESE cites the following evidence in support of its standard

(ACGIH, 1980).

1. 60 ppm of benzene in workroom air was the lowest concantration

to cause known fatal intoxication: death from aplastic anemia.

2. 90 workers exposed to 25 ppm for 13 years showed little evidence

of intoxication, no dyscrasias, no leukemia.
3. Pagnotta reported few abnormalities and only one suspected

leukemia at 6-25 ppm.
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TABLE 2

Air Standards for Benzene

ACGIH OSHA NIOSH NESHAP (Proposed)
Emission Standard
Source Existing Bat

TLV 10 ppm TWA 10 ppm  Ceiling 1 ppm
. 1. Maleic (97-99% con-
(15 min) Ceiling 25 (60 min) Anhy-~- trol)
STEL 25 ppm Pp™ dride New sources
B Plants no emission
2. Styrene « BAT at
Plants (5 ppm)
3. Storage Existing
Vessels (570 mg/yr)
New
(170 mg/yr)
4. Fugitive BAT at
Bmissions 738 control

4. No permanent injuries were reported in workers followed
for 15 years at 40 ppm.
EPA

In proposing an emissions standard (NESHAP) for benzene, EPA
evaluated the severity of benzene toxicity, including its hema-
totoxicity, causing anemia, pancytopenia, aplastic bone marrow
and aplastic anemia. EPA considered the epidemiological
evidence of leukemia and found a strong causal relation between
acute myelogenous leukemia and benzene exposure.

For the proposed benzene NESHAP; the EPA determined that
benzene emissions from existing sources with application of the
best available technology (BAT) would substantially tedQCe the
risk of leukemic deaths. The EPA also decided that the risks

remaining after BAT are not unreasonable, and that in most
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instances no detectable benzene emissions would be allowed from
new sources (U.S. EPA, 1980). BAT could reduce emissions by 73\
and, with extra effort, possibly by 77%.

EPA weighed the high cost of applying these technologies
against the estimated reduction in annual leukemic deaths. For
example, for benzene fugitive emissions, BAT at 73% control
results in estimated range of 0.05 to 0.32 excess léukemic deaths
per year, and at 77% control, the estimated range is 0.04 to 0.27
excess leukemic deaths per year. The incremental health benefit
from the more costly technology is a mere 0.01 to 0.05 reduction
in leukemic deaths per year (U.S. EPA, 1979). The EPA decided
that the risk after BAT is not unreasonable.

OSHA & NIOSH

The OSHA standard of 10 ppm TWA, had been originally
adopted from the American National Standard Institute (ANSI)
(ANSI, 1969). The OSHA standard is based on toxicity data
available in 1969 and did not include data on carcinogenicity.

NIOSH published its original criteria document on benzene
in 1974 recommending a TWA of 10 ppm. The basis of this TWA
was observed hematological effects in workers at bemzene con-
centrations of 60 ppm, and suggestive hematological changes in
rubber workers at 25 ppm. In 1974, the carcinogenic properties
of benzene were virtually unknown, although some studies raised
the suspicion of benzene induced leukemia. Thus, NIOSH recomn=
ended further study of benzene toxicity. In 1976, NIOSH

published a revised criteria document which strongly implicated
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benzene in producing leukemia, blood dyscrasias and chromosomal
aberrations (NIOSH/1976).

In its revised recommendation document, NIOSH defined its
position regarding carcinogens, that because it is not possible
at present to establish a safe exposure level for a carcinogen,
benzene exposure should be restricted to the lowest levels that
can be measured in the workplace (NIOSH/1976). Thus NIOSH
recommended a benzene ceiling concentration of 1 ppwm measured
over 60 minutes which was the lowest concentration detectable
with 1976 technology.

OSHA sought to adopt the NIOSH standard in 1977, but after
a lengthy court battle, the United States Supreme Court decided
on July 2, 1980 that there was no evidence that 10 ppm was un-
safe. Consequently, OSHA has not adopted the NIOSH recommendation,
but maintains its original standard of 10 ppm.

Conclusions
1. Benzene is considered carcinogenic by all of the agencies;
however, ACGIH specifies it as a suspect human carcinogen.

The present OSHA standard is not based on carcinogenecity.
2. Tlhe ACGIH and OSHA standards are 10 times higher than the

NIOSH recommended level which would greatly affect the value

of a modified occupational standard for general population

exposure.
3. NIOSH and EPA acknowledge that there is no known safe level
of exposure to carcinogens such as benzene and recommend

technology based standards. These standards differ, however,
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Beryllium
TABLE 3

Air Standards for Beryllium

MAX Ceiling 25 ug/m3

OSHA NIOSH ACGIH EPA
TWA 2 ug/m3 0.5 ug/m3 TLV 2 uq/m3 NESHAP
Ceiling S ug/m3 (130 min)

Emission limit
(30 min) - 10 g/day for
affected fac-
ilities and in
any case so as
not to exceed
the ambient
air level of
0.01 ug/m3 -
30 day aver-
age

in that EPA requires facilities to apnly best available
control technology and NIOSH recommends limits of detection
in air.
ACGIH

The ACGIH TLV Committee considered the retrospective studies
of lung cancer in workers exposed to beryllium as inconclusive
and cites a retrospective cohért ;tudy of nearly 4000 beryllium
workers exposed from 1942 to 1967 reporting no increase in lung
cancer. The TLV is based upon severe chronic lung disease,
berylliogis and pneumonitis. The ACGIH Committee established a
TLV of 2 ug/m3 for bervllium noting the uncertainty as to the
concentrations which cause illness and that individual cases of
chronic berylliosis have occurred at concentrations close to the

TLV (ACGIH, 1980).
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In 1972, NIOSH recommended an occupational standard for beryl- In 1979, EPA's Carcinogen Assessment Group concluded that

lium of 2 ug/m3. NIOSH has revised this standard to a concen- substantial evidence exists for beryllium carcinogenicity based

tration not to exceed 0.5 ug/m3 for 130 minutés. The health on evi&ence from three animal species and from inconclusive
basis includes beryllium's acute and chronic inhalation effects, human data. CAG performed a cancer risk assessment using

skin and conjunctival damage and beryllium's carcinogenic occupational data and calculated the lifet;me risk of lung
potential (NIOSH/OSHA, 1980). ‘ . cancer due to continuous exposure to beryllium at. 1.0 uq/m3 to
EPA . be 27 cases per 100 people exposed (U.S. EPA, 19;9).

In 1973, the EPA adopted the NESHAP for beryllium limiting

emigsions to 10 grams/day for affected facilities with ambient air Conclusions

emissions not to exceed 0.0l ug/m3 for a 30 day averaging period 1. The acceptable air level used by EPA to set the beryllium P/’,
(U.S. EPA, 1973a). NESHAP was based on work done by the Atomic NESHAP is 50 to 200 times lower than the occupational

Energy Commission (AEC) which in 1949 set this 0.0l uq/m3 beryl-~ standards.

lium air guideline to protect the ambient air of communities 2. Using the 1979 EPA carcinogen risk assessment it can be esti-
situated near beryllium refining companies having AEC contracts. mated that lifetime exposure to beryllium at ambient levels
The AEC established that the lowest concentration producing conforming to the NESHAP (0.01 ug/mJ) would result in 2.7
toxicity was above 0.0) ug/m3 and less than 0.1 ug/m3. The excess cancers per 1000 exposed individuals.

health basis for this level included acute and chronic pulmonary 3. NIOSH and EPA's Carcinogen Assessment Group place more
effects, and dermal and opthalmic effects attributable to beryl- emphasis on the cancer evidence from animals than ACGIH

lium exposure. Data was reviewed on the 820 cases of beryllium and OSHA. Thus, in the case of beryllium, the occupational
toxicity reported in the beryllium registry where 45 non-occup- standard set by NIOSH is four times more stringent than
ational exposures were indicated, 50% being fatal. EPA found no ACGIH and OSHA.

reports of beryllium-related illness in populations pr