—
&

m b=

+ -

[ w)

Jm -
-0
=K
=

Jy, iz

RESPONSES TO COMMENTS OF THE
DTSC AND THE CITY OF SACRAMENTO
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

- _ ; S ﬁ ﬁ ‘E ﬁ: ) Xy

= DAMES & MOORE

JULY 1992
PROJECT NO. 00173-072-044

SAC42.027



=% DAMES & MOORE

8801 FOLSOM BOULEVARD. SUITE 200, SACRAMENTO, CALIEORNIA Y5826
(916) 387-8800 FA\ (916) 387-0802

July 28, 1992

Mr. Val L. Siebal

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

10151 Croydon Way, Suite 3

Sacramento, CA 95827

Attention: - Mr. James L. Tjosvold, P.E., Chief
Sacramento Responsible Party Unit
“Site Mitigation Branch o
Re: Transmittal
Respons,es]f to Comments of the
DTSC and the City of Sacramento
Union Pacific Railroad Yard
Sacramento, California
Project No. 00173-072-044

Dear Mr. Tjosvold:

Union Pacific Railroad Company (UPRR) has requested that Dames & Moore transmit the above-
referenced document. Provided as Attachments 1 and 2 in the document! are responses to comments of
the California Environmental Protection Agency, Department of Toxic Substances Control (DTSC) and
the City of Sacramento on the Addendum Remedial Invesuganon/Feasxbﬂnty Study Report (Dames &
Moore, November 1991) and the Draft Remedial Action Plan (Dames, & Moore, November 1991).
Addmonally provided as Attachments 3, 4, and 5, are recalculations of the cancer risk associated with
background concentrations of arsenic in sonl

If you have any questions or require further clarification, please contact the undersigned at

(916) 387-75217. “

Sincerely,

DAMES & MOORE / 2? i

Attachment

cc: Distribution List

SAC42.027
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DISTRIBUTION LIST:

Mr. Glenn Thomas

Union Pacific Railroad Company
1416 Dodge Street, Room 930
Omaha, NE 68179

Mr. Val W. Siebal, Regional Administrator
Region 1 :
Department of Toxic Substances Control
Calitornia Environmental Protection Agency
10151 Croyden Way, Suite 3

Sacramento, CA 95827-2106

Attn: Mr. James L. Tjosvold, P.E.

- Mr. Jose Salcedo, Project Manager

Region 1

Department of Toxic Substances Control
California Environmental Protection Agency
10151 Croyden Way, Suite 3

Sacramento, CA 95827-2106

Ms. Antonia Vorster

Regional Water Quality Control Board

3443 Routier Road
Sacramento, CA 95827-3098

Mr. Mel Knight

County of Sacramento
Hazardous Materials Division
8475 Jackson Road, Suite 230
Sacramento, CA 95826

Mr. Joe Serna, Jr.
Councilman, District 5
915 | Street, Room 205
Sacramento, CA 95814
Attn: Sally Hencken, Aid

SM/up-072/UPSAC.001

UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA :
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DISTRIBUTION LIST: UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA
PROJECT NUMBER 00173-072-044

Mr. Tom Finley, Division Manager
Department of Public Works
City ot Sacramento
927 Tenth Street, Room 200
" Sacramento, CA 95814

Mr. Reginald Young

Deputy Director Public Works
City of Sacramento

915 1 Street, Room 207
Sacramento, CA 95814

Mr. Bob Thomas
Deputy City Manager
915 I Street, Room 101
Sacramento, CA 95814

Ms. Genevieve Shiroma

Sierra Curtis Neighborhood Association
2791 24th Street

Sacramento, CA 95818

Sacramento City College Library
Library Reterence Desk

3835 Freeport Boulevard
Sacramento, CA 95822

City Clerk’s Office
City of Sacramento
City Hall, Room 304
915 I Street
Sacramento, CA 95814

Belle Cooledge Library

(Lanai Shopping Center)
5681 Freeport Boulevard
Sacramento, CA 95822

Ms. Marty Rozelle

Dames & Moore

Pointe Corporate Centre

7500 North Dreamy Draw Drive, Suite 145
Phoenix, AZ 85020 :

$M/up-072/UPSAC 001
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DISTRIBUTION LIST:

Mr. Roy Patterson

Dames & Moore

UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA
PROJECT NUMBER 00173-072-044

6 Hutton Centre Drive, Suite 700

Santa Ana, CA 92707

Mr. Jeff Asay

Union Pacific Railroad Company
Assistant General Solicitor

5500 Ferguson Drive, Suite J
Los Angeles, CA 90022

Ms. Patricia Mendoza
City of Sacramento

Department of Planning & Development
1231 I Street, Room 300

Sacramento, CA 95814

Mr. Daniel P. Costa

Greve, Clifford, Diepenbrock & Paras
1000 G Street, Suite 400

P.O. Box 2469

Sacramento, CA 95812-2469
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ATTACHMENT 1

DTSC COMMENTS AND UPRR RESPONSES
LEACHABILITY STUDY
REVISED BASELINE HEALTH RISK ASSESSMENT
AND
DRAFT REMEDIAL ACTION PLAN

UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA
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TABLE 1
DTSC COMMENTS AND UPRR RESPONSES
LEACHABILITY STUDY
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

Letter to UPRR from
the DTSC, dated
3/11/92

Appendix I - We believe the Leachability Study contained a number of non- The only assumption identified which may be non-conservative is the degradation rate, which was _
conservative assumptions particularly the use of a biodegradation rate which we an average, literature-based value. This assumption will be reviewed and modified, as necessary.
believe may not occur in the field. Further, the calculated values appear Since the LUFT levels are not applicable, the model and assumptions will be verified and TPH

inconsistent with values which would be derived from the "Leaking Underground RAOs based on the verified model.
Fuel Tank (LUFT) Field Manual® and higher than values typically used for :
remediation. We would not accept the TPH RAOs without verification of the
model and assumptions. Instead, we recommend the following clean-up levels:
100 ppm for diesel range TPH and 10 ppm for gasoline range TPH. These
values are based on the LUFT Field Manual, although we recognize that it is not
directly applicableto this site.

1C42.011
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TABLE 2
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DTSC COMMENTS AND UPRR RESPONSES
REVISED BASELINE HEALTH RISK ASSESSMENT
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

Letter to UPRR
from the DTSC,
dated 3/11/92

Lifetime cancer risk for average background concentration for arsenic at 8 ppm is not
calculated correctly. According to the Addendum RI/FS Report, a 10° cancer risk is
associated with a concentration of 0.044 ppm. This translates to an arsenic background
risk of 2 in 10,000,

Risks associated with background concentrations of arsenic in soil have been recalculated
based on the results of the meeting of March 17, 1992 between Dames & Moore and
DTSC. This recalculation is presented in Attachment 3 to these comments.

A table listing the RAOs for all contaminants of concern should be contained in the RAP.

This:mble will be provided in the revised RAP, as requested. It will contain the revised
risk-based RAO for arsenic in soil, which was calculated as described in the response to
the previous comment, and the RAOs associated with restricted land uses.

Memorandum to
DTSC Jose Salcedo
from. Jim
Carlisle/Michael
Wade, dated
1/21/92

In the text (page 24) Table 9 is identified as dealing with off-site groundwater, while the
tile indicates that Table 9 deals with on-site groundwater

The table is correct. The text should identify Table 9 as dealing with on-site groundwater.

10 pg/dL is still identified as a target level (page 51 paregraph 2) rather than a level of
concern (for lead). There is also an apparent inconsistency between sections 4.3.2 and
5.1.3 of the text. The latter lists inhalation as a route that was addressed using default
parameters, while the former states that site-specific data were used to determine exposure
by inhalation.

Reference 10 the 10 ug/dL blood lead level as a target level is consistent with EPA
guidance on soil lead cleanup levels, which recommends "a medel projection benchmark of
¢ither 95 percent of the sensitive population having blood lead levels below 10 ug/dL or a
95 percent probability of an individuai having a blood lead level below 10 ug/dL.* We
have characterized risks associated with lead in so0il (using the EPA 1U-BK medel) in light
of this recommendation. The default concentration of 0.2 ug/m® was used to estimate
intake from inhalation. Note that this concentration was greater than the modeled
concentration from wind-blown dust emissions.

We note that the dosage of some metals has not been summed as we recommended.
-Mercury, for example is a-renal toxin:as-well. as a.neurotoxin.and should be summed with
both. Chromium is listed s a hepatotoxin. We do not insist that this be corrected prior
to acceptance of the BHRA, but we will expect 1o see this corrected for the determination

of post-remedial risk.

Health risks-will be recalculated using the revised assumptions discussed in the March 17,
1992 meeting. Hazard indices will be calculated as requested along with the recalculation
of the risks. )

iAC42.011
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TABLE 2 (continued)

DTSC COMMENTS AND UPRR RESPONSES
REVISED BASELINE HEALTH RISK ASSESSMENT
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

We note that risk isopleths requested in our April 18, 1992 memo have not been included
and that 0% vegetative cover was not assumed.

Health risks associated with inhalation exposures were characterized for the highest
concentration estimated off-site, which fell at the fenceline of the site. The only
foreseeable use of a risk isopleth would be for calculating a population cancer burden.
However, there is no agency guidance, either U.S.EPA or DTSC, on how such a
calculation would be used for remedy selection. While a risk isopleth may contribute to
further understanding of off-site risks via inhalation, it would not significantly improve the
selection of a remedy for the site. During a site walk in May 1992, a large fraction of the
site (over 50 percent) was observed to be covered with vegetation or large non-erodible
elements such as concrete foundations. The vegetative cover fraction was selected to
account for both the vegetation and the foundations (the silhouette correction fraction is not
designed to address such large nonerodible elements in soil). While DTSC expressed a
concern in its previous comments about the site being denuded of vegetation prior to future
development. While grading the site could result in a short-term increase in dust
emissions, it is likely that exposed soils would be covered under future residential use.
Evaluation of risks associated with future residential use of the site involved this
assumption. The evaluation of future residential use has provided adequate data for
determining whether a remedy is required at the site (to make it suitable for future
residential use). Revising the air modeling would not change the finding of the baseline
HRA.

The environmental risk assessment addresses only the current.use of the property. Future
proposed uses will have to be evaluated in terms of their effect on the suitability of the
site as a wildlife habitat.

_| The Union Pacific Land Use Committee (UPLUC) provided general land use

recommendations to Sacramento City Council in their Report of April 14, 1992. ‘This -
Report was subsequently ratified by City Council. While some amount of open space was
a recommendation of the UPLUC, a wild life habitat was not. Therefore, evaluation of the
site as a wildlife habitat is not appropriate.

IRIS shows the RfD for arsenic as 0.0003 mg/kg/day. This value should be used in
future iterations of the risk assessment.

Health risks will be recalculated using the revised assumptions discussed in the March 17,
1992 meeting. Hazard indices will be calculated using this RfD along with the
recalculation of the risks.

AC42.011
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DTSC COMMENTS AND UPRR RESPONSES
DRAFT REMEDIAL ACTION PLAN
UNION PACIFIC RAILROAD YARD

SACRAMENTO, CALIFORNIA

Letter to UPRR
From the DTSC,
dated 3/11/92

The proposed remediation would not allow the future land uses identified by the City of
Sacramento and the community and, therefore, does not represent a permanent remedy. It is our
understanding that Union Pacific (UP) has agreed with the City in the redevelopment of the site.
As such, UP should recvaluate remedial altematives and propose a remedy that assures that the
desired future land uses cen be attained.

[ members of the community. It was therefore not possible to predict specific land uses which

Whea the Addendum RUFS Repont for the site was prepared, land use issues had aot been
fully developed and discussed by intercsted parties including the DTSC, the City, and

could be expected to be acceptable to all parties. As such, the soil remedial alternatives
retained for detailed analysis were not analyzed on the basis of known desired future land use.

Community response through the Union Pacific Land Use Committee (UPLUC) and comments
from the City have provided important insight into the needs and desires of the community.
Additionaily, UPRR received input from the DTSC regarding what the DTSC believes would

" be appropriate land usc from a public health perspective during a meeting oo March 12, 1992,
In a subsequent DTSC letter to the City of Sacramento dated April 6, 1992, the DTSC further
delinzated the types of land use it feels arc appropriate for the site.

UPRR is currently preparing a supplement to the RI/FS Report in which the detailed analysis
of the final candidate remedial aliernatives for soils will be re-evaluated to reflect changes in.
land use as appropriate. The FS Supplement will include a conceptual land use map which
delineates restricted and unrestricted future land use as they relate to existing soil operable
units and contaminant concentrations following remediation, Based on this map, assumptions
regarding desired land use will be utilized during the re-analysis of the final candidate
remedial alternatives. It is likely that for some soil operable units, the new "State
Acceptance” and "Community Acceptance® criteria ratings will change the ranking of the
alternatives in the comparative analysis, resulting in selection of a different recommended
remedial alternative.

.. The northeastern portion of the site may be the only area that can be used for typicel single

family residential development because historically this area was not used for any indusirial ~
purpeses. Native soil is consistently encountered within the top six inches. Becausc of the
intense industrial use of the rest of the site, it may be impraclical to reuse this portion for single
family residential use. If unrestricted residential uses are proposed for these portions of the site,
a dense confirmation sampling will be required because of the variability and heterogeneity of soil
contamination.

~ |Tindustrial Gsé (restficted), in the inactive portion of the-site:will-be-addressed for-each.. I

The issues of future land use, including residential (unrestricted) and commercial/light

previously defined soil operable unit in the FS Supplement. Protection of public health
through remediation and subsequent restrictedfunrestricted use as well as City and community
needs will be addressed. ’

The Department docs not see at this time how the proposed cap could be integrated with
commercial use of the site. With commercial use there are situations such as landscaping and
underground utility maintenance where the cap would be penetrated. Rather, the Department
recommends that UP establish a second set of RAQs for the areas where commercial development
is proposed. These RAOs could be relaxed due to the limited exposure provided by commercial
use where most space is covered by buildings, parking and landscaping. These cleanup standards
would need to be protective for all possible future human exposures to landscape, utilities or
construction workers as well as protective of ground water. We recommend that UP adopt RAOCs
similar to what we recommend in our July fact sheet, 25 ppm for arsenic and 300 ppm for lead.

In addition to the FS Suppicment, UPRR is preparing a supplement to the Revised Baseline
Health Risk Assessment (HRA). The RAOs for lead and arsenic in soil promulgated for the
Addendum RI/FS Report are based on the assumption of unrestricted land use. As discussed
in Dames & Moore’s letter to DTSC dated March 19, 1992, the supplement to the HRA will
take into account potential future land uses (unrestricted and restricted) and will establish a
second set of soil RAOs designed to be protective of groundwater quality and human health
for a restricted (i.c., commercial or light industrial) land use scenaric. This issue is discussed
further in the response to DTSC comments on the HRA and will be discussed in the FS
Supplement as well.

8C42.011



TABLE 3 (continued)

DTSC COMMENTS AND UPRR RESPONSES
DRAFT REMEDIAL ACTION PLAN
UNION PACIFIC RAILROAD YARD

SACRAMENTO, CALIFORNIA

On an interim basis, until redevelopment occurs, it may be appropriate 1o provide a temporary
cover such as a chip seal for dust control and elimination of direct exposure to contaminants left
in place.

Dames & Moore met with the DTSC on March 17, 1992 1o discuss the potential need for a
temporary cover on the inactive portion of the site. Dames & Moore and the DTSC agreed
during that meeting that a temporary cover was not warranted, and that Dames & Moore will
recalculate risks associated with air exposure and direct contact pathways. The results of the
calculations will be provided in the HRA Supplement. Additional air monitoring is being
performed to evaluate potential off-site releases to air.

In addition, it appears appropriate 1o remove all ballast from the inactive portion of the site, as
this has proven to be a source of metals contamination, and all asbestos contamination from the
former asbestos storage building area.

As discussed in the March 12, 1992 Meeting Summary prepared by Dames & Moore, not all
ballast found in the inactive portion of the site contains slag. If the analysis performed in
preparation of the RI/FS Report and HRA supplements indicates that removal of slag ballast is
required to achieve human heaith and environmental protection and land use objectives
identified in the FS Supplement, then the recommended remedial alternatives for the affected
operable units will include removal of slag bailast.

I the analysis performed in preparation of the RI/FS Report and HRA supplements indicates
that removal of asbestos contamination is required to achieve the human health protection and
land use objectives identified in the FS Supplement, thén the recommended remedial
aliernatives for the affected operable units will include removal of asbestos contamination.

Page 11 and Page 33 - Two figures are given for the fength of the plume, 4500 feet and 4800
feet. Correct to show consistency.

The correct value is 4,800 fect. The plume length will be corrected for consistency with
currently available data.

Page 99, Section 6.2.6.4 - Aliernative 2 is not acceptable lo the Department. UP must also
extract and treat this plume

Extraction and treatment of the smaller plume will be further discussed with the DTSC.

Table 7- The Iegcnd in Table 7 makes refemru:e lo Table 13 Tablé 13 does not exist in the draft
RAP. Please correct.

" This comment refers to the Draf RAP rathier ihan the Addendum RU/FS-Repont.- This-item - -
will be corrected in the revised Draft RAP.

AC42.011
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ATTACHMENT 2

CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES
ADDENDUM RI/FS REPORT
LEACHABILITY STUDY
AND-
REVISED BASELINE HEALTH RISK ASSESSMENT

UNION PACITFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA



TABLE 1

CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES
ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

Letter to the
DTSC from the
City of
Sacramento, )
dated Januery 31,
1992

Asphalt paving and limited access have been recommended to achieve on-site s0il remediation.
However, some excavation of buried drums and hot spots also is recommended. The
recommended soil remediation alternatives will not result in a site that can be easily developed for
residential use,

It is agreed that the recommendéd remedial alternatives would limit future land use. This
issue will be discussed in the FS Supplement as described in the response 10 DTSCs similar
comment (sce page 1). :

Some off-site s0il contaminated with lead and arsenic is planned to be excavated. The project
proponents may wish to consider excavation to background levels rather than the remedial action
objective (RAO) for lead.

An interim remedial measure (IRM) 10 mitigate soil Operable Unit -4 was conducted in
accordance with a DTSC-approved Work Plan in October 1991. The details of the IRM are
presented in the Report of Interim Remedial Measures which was submitted 1o the DTSC in
February 1992.

A smaller ground water plume is planned to be monitored only and not remediated. Kleinfelder
thinks that there is little reason not to proceed with remediation of this second plume, especially if
the first plume is to be remediated.

This comment is similar 1o DTSC's comment above. Extraction and treatment of the smaller
plume will be further discussed with the DTSC.

The detailed assessment, which has lead to the selection of asphalt capping as the recommended
remedial alternative, appears to Kicinfelder 1o be highly subjective and lacking in technical detail.
The detailed assessment ehould be redone using fate modeling and laboratory or bench sale
treatability studies to allow a less subjective analysis of the long-term effectiveness, protection,
and reduction in contaminant volume toxicity or mobility offered by each alternative.

In preparing the RUFS Report (Dames & Moore, May 1991) and Addendum RI/FS Report
(Dames & Moore, November 1991), numerous technologies were evaluated. Treatability
studies and fate and transport modeling would have been beneficial by allowing quantitative
asscssment of the relative efficiency of various alternatives. However, in our opinion, the
rationale for screening and analysis presented in the Addendum RI/FS Report was reasonable
and was appiied consistently 1o ¢ach operable unit and remedial alternative.

The soil remedial alternative for excavation to RAOs and on-site treatment was screened out
prematurely. The screening process described problems with soil washing, but other technologies
are available. )

Over the course of this project several remedial alternatives involving treatment of soils to
achieve RAOs were considered. During preparation of the Draft RI/FS Report (Dames &
Moore, August 1990) soil stabilization techniques to mitigate metals contamination in
combination with bioremediation for TPH was considered. This was Alternative 8 in the

~'Draft RI/FS-Report and was retained for-detailed analysis in that study.

In addition, RAOs could be more than soil cleanup levels and could include criteria such as
quantitative goals regarding limiting suspension of dust and limiting groundwater infiltration to a
certain percentage of normal infiltration. This RI/FS Report does not proceed to that level of
detail, and development of action-specific RAOs should be considered by the project proponent
and submitted for public review.

Action-specific RAOs will be promulgated for the FS Supplement analysis, if needed.

Operable unit S-5 is defined as the active portion of the site. However the lateral and vertical
extent of contamination in §-5 is.not known, and S-5 is not.considered further in the FS.

At the time the Addendum RI/FS Report was prepared, the active portion of the site had only
been preliminarily evalvated. Because the active portion of the site is distinct from the
inactive portion of the site in terms of présent and desired future land use, it- was-defined as a
separate 80l operable unit (S-5). Investigations of S-5 have recently been completed and the
feasibility study as it pertains to this operable unit will be presented in the FS Supplement.

AC42.011




TABLE 1 (continued)

CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES
ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

Operable Unit $-4 is defined as arsenic and off-site lead contamination. The FS applied RAOs An interim remedial measure (IRM) to mitigate soil Operable Unit S-4 was conducted in
developed for the site to this off-site operable unit. For the RAO for off-site lead, off-site risks accordance with a DTSC-approved Work Plan in October 1991. The details of the IRM are
should be addressed. Health & Safety Code Sec. 25356.1(c)(4) also requires that pre-existing presented in the Report of Interim Remedial Measures which was submitted to the DTSC in
background contamination levels be consider in selecting RAQs. Since the baseline HRA February 1992.

considers future residents, the resulting RAQs also may have application to $-4. We recommend
that the RAO for lead be revised for §-4 to conclusively document its specific applicability to the
off-site property.

It is not clear to us the distinction of the three operable units. Are the operable units The three operable units which comprise the inactive portion of the site were defined by a
geographically based, contaminant based, or separated by other characteristics? It appears that the | combination of geography, contaminant types, and degree of soil contamination present.
distinction of $-2 is the presence of buried drums. Figure 32 presents the geographical zones of Clarification will be provided in the FS Supplement.

the operable units, but it is still unclear what is driving the definitions. We recommend
clarification be added to define distinguishing characteristics for each operable unit.

In our opinion, the operable units taken together should include all s0il with environmental The soil operable units geographically include all soil contamination present at the site. The
contamination, that is constitzents above naturally-occurring concentrations. The RAOs may { geographic boundarics of the these operable units presented in the Addendum RI/FS Report
define a amaller volume needing remediation. As the RAO is increased or decreased based on (see Figure 32) clearly include all soil (cortaminated and uncontaminated) within the off-site,
new information or refined calculation, the volume planned for remediation will change. The active, and inactive portioas of the site. The affected soil arcas and volumss presented in
operable unit would not change. This may be considered by some a moot point, however, the Section 6.3 were calculated on the basis of the RAOs because it is those volumes and arcas
National Contingency Plan encourages consideration of at least one remedy that exceeds which would need to be remediated.

Applicable, Relevant and Appropriate Requirements (ARARs). ‘This is not done in this FS since

the operable units are defined as ending at the RAO. We recommend redefining the operable Calculation of the incremental cost of exceeding an RAO is not required under CERCLA
units based on the distinguishing characteristic and estimating the total-affected volume in each (Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,
case. Remedial alternatives could then consider, where applicable, the incremental cost of USEPA, 1988), and may be inappropriate given the required accuracy range of remedial cost
exceeding the RAO cither by volume or treatment efficiency. estimates (+50% to -30%). In estimating costs for the Final Candidate Alternatives, a

reasonable effort was made 10 provide a constant level of detail and accuracy; however, the
accuracy of estimated costs may vary between alternatives within the allowed range.

1AC42.011 2



TABLE 1 (continued)

CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES
ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

Our understanding of this alternative [Alternative 4] is that development of S-1 for As stated above, at the time the Addendum RI/FS Report was prepared, agency and public

multiresidential or light commercial use would be difficult to impossible. The purpose of input regarding future land use were not available. Additionally, the DTSC has now directed

restricling site access is not made clear. New development would require removing this access UPRR to develop RAOs for restricted future land use. The alternatives for the operable units

restriction and achieving the objective another way. We recommend the FS state clearly the will be recvatuated in the FS Supplement using the restricted site RAOs and incorporating

objective of restricting site access and provide some information on other means for achieving the agency and public comments regarding desired and appropriate future land use into the

goals of such a- restriction. detailed analysis of the Final Candidate Alternatives. This may affect the ranking of the
remedial alternatives for onc or more operable units, resulting in sclection of a different

Development would have to consider at all times either maintaining the integrity of the asphalt recommended alternative. If ap alternative involving placement of an enginecred cap is

cap or engineering a replacement cover that would provide equal or bétter environmentat selected, associated restrictions on land use, copstruction/development limitations, cap

protection. integrity and maintenance, and protection of future site workers or other potentially exposed

populations will be addressed in the FS Supplement.
A maintenance program would have to be designed and implemented for the asphalt cap and for
any seals or newer caps installed as part of development.

This alternative would leave the contamination in the soil beneath the cap. Strict access controls
would be needed regarding any subsurface work. ’

Efficient surface drainage would have to be maintained st all times 1o ensure cap cffectivencss.

A look at the detailed assessment of Alternative 4 for §-1 is in order. The author’s rate this Fate and transport modeling was conducted for the Addendum RI/FS Report. Specifically, the

alternative "good" for long-term cffectiveness. There is no detailed analysis provided to support potential for migration of TPH constituents was evaluated and the results of this model were
this statement. In our opinion the FS does not provide a true detailed assessment of the presented in the Leachability Study. During preparation of the FS Supplement, land use
alternatives. A true detailed assessment invalves calculations, and fate and transport modeling. assumplions will be re-evaluated. Paet of this re-¢valuation may include fate and transport
Where necessary, ARAR compliance or efficiency is demonstrated with laboratory-, bench-, or modeling to assess the effectiveness of capping.

pilot-scale treatability studies. While we would agrec that pilot-scale studies are cost prohibitive.
in the FS stage of a project, modeling and laboratory studies are warranted in many cases.

In the detailed analysis of this altemnative [Alternative 4], the long-term effectiveness could have
been cost-cffectively assessed by evaluating the migration of contaminants to ground water using a
transport model. This was not done, and we recommend this calculation be added using an
accepted contaminant transport model, Input to the model can be varied to assume cap and no
cap at the site. From the modeling results a better estimate of the true long-term effectiveness can
be made. Pending further information, we would rate the long-term effectiveness of this
alternative to be poor.

\C42.011 3




TABLE 1 (continued)

CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES
ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

The detailed assessment ranks Alternative No. 4 as fair in meeting the reduction of toxicity,
mobility, or volume of the contaminants. Klcinfelder feels that this altemative ranks poor for this
criteria since mobility reduction refers 10 processcs such as stabilization or fixation, which
demobilize the chemical directly rather than indirectly as with a cap. The detailed assessment
also ranks Alternative 4 as good for overall protectiveness of human health and the environment.
The good ranking is inappropriate if the long-term ¢ffectiveness cannot be demonstrated as
described above:

Capping, while not a treatment technology, has been used extensively and has been
demonstrated to limit the mobility of contaminants through physical means, A well-enginecred
and well-maintained cap limits mobility of contaminants and contaminated materials in two
ways:

* suspension of contaminated fines in ambicnt air is essentially eliminated because air
moving across the cap is prevented from coming inlo contact with the fines; and

* surface and rainwater infiltration through the cap is restricted due 10 the low permeability
of the cap (relative to on-site, uncovered soil) and through sheet flow away from the cap
through the use of designed cap slopes. The ability of soil contaminants to migrate
downward to the groundwaler table is thereby restricted.

The "good” rating for long term effectiveness is therefore justified if the cap is properly
engineered and carefully maintained.

‘| "development of the site has-occurred;further remediation-may-require.condemning and.  __

The recommended Alternative 4 includes 30 years of ground water monitoring. The FS provides

little information on the reason this monitoring is proposed. Since ground water is a separate
operable unit, we assume the ground water monitoring is done to assess the effectivencss of the
cap in protecting ground water. What action is taken if ground water contamination worsens
despite the cap? We recommend more clarity as Lo the purpose of ground water monitoring, the
applicable criteria for the monitoring program, and the action plan if the ground water
deteriorates.

The City should recognize that if Alternative 4 is implemented and the ground water monitoring
shows declining ground waler quality, then further remediation could likely be required. If
dismantling the new development so that the contaminated soil could be excavated. (Again the
alternative calls for access restriction to the site.)

-gile to_exclude many beneficial land uses. As described above, new information regarding -

The purpose of groundwater monitoring, where proposed, is 1o provide early wamning of
poicntial future groundwater impacts caused by migration of residual contaminants. If new
groundwater impacts were (o occur following installation of a cap, steps could be taken to
remove, treal or further stabilize the source of the groundwater contamination. Additionally,
impacted groundwater would be treated accordingly in compliance with applicable regulations
of that time. General groundwater monitoring criteria are set forth in the Draft Remedial
Action Plan, while the specific. groundwater monitoring plan would be provided as a
component of remedial design.

The cap, as presented in the Addendum RI/FS Report, effectively limits future land use at the
desirable and appropriate future land 1 use at the site indicates that the final candidate
alternatives should be re-analyzed for their ability to satisfy the state and public acceptance
criteria. The results of this work will be presented in the FS Supplement.

The detailed assessment of S-1 alternatives looks at four other alternatives including no action.
The other three action alternatives are Aliernalive 5 - Excavation/On-site Treatment of Hot Spots
with Capping; Alternative 6 - Excavation/Off-site Disposal of Hot Spots with Capping; and
Alternative 10 - Excavation and Off-site Disposal of Soil Above RAQOs. Alternative 5 and 6 arc
similar with the difference being the use of on-site treatment in one case but not in the other. In
cither case the same asphalt cap is proposed for most of the operable unit. There would be
essentially the same problems for both of these alternatives for future development of the site as is
discussed above for Allernative 4.

Comments regarding the relationship between various remedial alternatives and desired and
appropriate future land use will be addressed in the FS Supplement as described above.
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. The only real difference between Alternatives 5 and 6 and Allernative 4 is that 8,800 cubic yards

of soil with arsenic over 75 mg/kg or lead over 500 mg/kg would be excavated and handled
separately from the almost 100,000 cubic yards of so0il that comprise the total operable unit.
Therefore, from the point of view of future development and dealing-with maintaining the cap,
there is a less than 10% difference in Alternatives 5 and 6 from Alternative 4. However, the FS
stales that for Alternatives § and 6, ground water monitoring would not be required. ‘This would
eliminate one of the concerns for future development if true. What is the basis for this statement?
Is the lead and arsenic from the “hot spots® expected to leach into the ground water? If so why is

- Alternative 4 acceptable? How were. the hot spot values derived? ' We recommend that the City

request a clarification of these questions. If indeed long-term ground watér monitoring can be
avoided with Allernatives 5 or 6, this would be an advantage for future development.

Groundwater monitoring would not be required for aliernatives 5 and 6 because both of these
alternatives provide for removal of the soils containing the highest concentrations of metals, It
is reasonable to conclude, especially in the case of petmlcuni hydrocarbons, that the soils
containing the highest concentrations of contaminants (Hot Spots) are more likely to be a
potential future source of groundwater contamination. Arsenic end lead from the Hot Spots
are not expected, per se, to leach to groundwater and in fact have not been demonstrated o be
impacting groundwater at this site (additional evaluation of the source and mobility of the
metals is ongoing). However, the Hot Spots do pose a greater potentiat threat to groundwater
relative to soils with lower contaminant concentrations. The rationale for selection of Hot
Spot levels will be clarified in the FS Supplement.

The detailed assessment of Alternative 10 rates the short-term effectiveness at poor; the reduction
of toxicity, mobility; and volume at fair; and the implementability at fair. These are subjective.
Certainly the toxicity, mobility, and volume of contaminants at the site- would be greatly reduced
giving this alternative a good rating for this criteria. Implementability and short-term
effectiveness depend onthe rate at which soil is removed. Additional lime ¢ould be téken to
reduce impacts. The detailed assessment of Alternative 10 should be re-evaluated.

Alternative 10 appears atiractive because by removing a large majority of the contaminants, it
would allow for virtually unlimited funire land use options. However, due to the large volume
of contaminated soil, the fine-grained soils which predominate at the site, and the nawre of
large carth moving projects, it is reasonsble to conclude that implementation of this aliernative
will result in poor short term effectivencss caused by poiential health risks 10 on-site workers
and off-site residents, as well as other impacts such as noise, traffic, etc.

It is agreed that the ability of this alternative to reduce mobility, toxicity, and volume of
contaminants at the site should have been rated as "good”. This will be corrected in the FS
Supplement and this alternative will be re-evaluated based on land use goals as described in
previous sections.
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Missing from the detailed assessment is an alternative for excavation of soil to RAOs and on-site
treatment of the soil to meét RAOs. This was Alternative 9, which for S-1 was screened’in
Section 6.5.1.9. The low implementability for this altemative is primarily due to reliance on soil
washing ae the technology for treating heavy metals in so0il. We recommend this alternative be
re-screened considering the following alternatives:

Excavation of so0il above RAOs and on-site treatment by:

9A: Solidification of the soil and placement on-site under future roads and buildings or with
decorative cover,

9B: Removal and destruction of hydrocarbons using low temperature thermal desorption,
delisting of the heavy-metal contaminated soil, and placement of the s0il in a Class III
municipal landfill.

9C: Removal and destruction of hydrocarbons using low temperature thermal desorption, .
delisting of the heavy-metal contaminated oil, and use of the scil on-site as engineered
backfill under new buildings and roadways. This alicrnative may or may not have to be
combined with hot spot removal and solidification.

It is agreed that on-site treatment technologies such as solidification or stabilization ("de-
listing™) followed by off-site disposal or on-site use as engineered fill may be viable in theory;
however, detailed analysis of an alternative which includes on-site use of stabilized materials
as fill requircs detailed knowledge about the planned future development at the site, which is
not currently available. The following responses apply to the three altematives proposed:

9A: This elternative may be technically feasible, but detailed analysis would not be possible
at this time because no detailed redevelopment plan for the sile exists. In onder to
evaluate the cost, technical feasibility, and implementability, we would need to know the
volume of fill required, what engineering properties the fill would be required to
possess, and whether a readily available and proven stabilization technology could attain
the required engineering properties.

9B: Municipal solid waste landfill leachate can have a low pH and be aggressive chemically
to s0il containing metals. Placement of stabilized/solidified hazardous waste in a Class
I landfill is not likely to be met with enthusiasm by the landfill owner unless it can be
demonstrated that the treated waste will pass TCLP, WET STLC, -and other waste
characterization analytical tests. This would require costly treatability shidies and
analytical testing which, in our opinion, is not justificd for preliminary screening of
alternatives.

9C: The response to alternative 9A also applies to this slternative.

The remedial measures implemented based on the above information included backfilling the
excavation with the excavated material containing approximately 1% asbestos and then applying a
soil tackifier. This was applicd in conjunction with a hydroseeding of a layer of mulch.

“"Maintenance of the hydrosecded layer must-be maintained:as an.interim.measure,.and.asbestos
containing soil may need to be addressed separately in the alternatives for remediation of S-1 soil.

The potential need for asbestos removal in S-1 will be addressed in the FS Supplement. If
desired future land use requires that the asbestos-contaminated s0ils be removed in order to
provide for long term protection of human health, then the recommended remedial altemnative
for Operable Unit S-1 will include removal of asbestos contaminated soil, -

Operable Unit S-2 is defined as the central fill area containing lead, TPH, arsenic and PAHs
above the RAQs. There are also small circles of §-2 about the site. What is the defining criteria
for 5-2? This should be made clear.

The geographic boundarics of S-2 are shown in Figure 32 of the Addendum RI/FS Report.
S-2 is not geographically contiguous in that it includes small portions which geographically are
part of S-1 and S-3. The primary defining characteristic of S-2 is contaminant-based: §-2
contains petroleum hydrocarbons which have been detected in soils in the inactive portion of
the site. This will be further clanfied in the FS Supplement.

. The FS concludes that $-2 also should be capped, but first the buried drums and hot spots should

be excavated. This is Alternative 6. The hot spots are estimated at approximately 13,000 cubic
yards of the 48,200 cubic yards. We do not understand why S-2 is a separate operable unit
except for the drums and the TPH hot spots. With minor exceptions the previous comments for
S-1 apply for S-2.

The rationale for defining operable units is discussed above. In general the responses to
comments for the S-1 alternatives also apply to.comments regarding S-2 alternatives.
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We are unclear as to what the criteria is for developing cleanup levels for hot spots. The
justification for these higher level cleanup criteria, namely 15,000 mg/kg for TPH, 500 mg/kg for
Jead, and 75 mg/kg for arsenic is not provided. For TPH, it is stated that hot spots are arcas
where capping will not stop downward migration of hydrocarbons but the justification for the
other values is not provided.

The rationale for selection of lead and arsenic hot spot levels will be clarified in the FS
Supplement.

Operable unit S-3 is defined as the northernmost portion of the site with arsenic, lead, and TPH
above the RAOs. We are confused as 1o the need to separate S-3 from S-1; virtually the same
contaminants are in each. The same remedial approach is recommended for S-3 as for 5-2.
Comments made for §-2 and applicable comments made for $-2 apply for S-3.

Soil Operable Units S-1 and S-3 arc similar in that within their respective geographic
boundaries, the same contaminants (lead, arsenic, and TPH) are found in soil. However,
there are two important distinguishing characteristics which justify evaluating them as
scparable operable units:

. Because the land in S-3 was not historically used for heavy industrial purposes as S-1
was, 5-3 soil contaminant concentrations are generally much lower than S-1. Because of
the lower contaminant concentrations and volume, some of the ten remedial alternatives
initially developed for the Addendum RI/FS Report ar¢ more viable and less costly per
unit for S-3 than they are for 5-1;

¢ S-3 is bounded on two sides by residential development. S-1, although a substantially
larger area, shares only one boundary with residential areas. S-3 can therefore be
expected 10 be a more sensitive area with respect to the type of future land use which
will be acceptable to DTSC, the City and community members.

Responses to comments regarding S-1 and S-2 alternatives are also applicable to the detailed
analysis performed for S-3 altemnatives. As stated above, the FS Supplement will address
recent DTSC, City, and public comments about desired and appropriate land use.

- The-derivation.of.the ground.water_operable units is confusing. Page 42 describes two plumes, A
and B. However, the FS on Page 60 defines two ground water operable units based on Plumes A
through F. This should be clarified.

_ Operable Unit g‘i‘{'l is defined as Plume A. Plume A is described on page 42 of the
Addendum RI/FS Report (Dames & Maore, November 1991); aliown on Figure 30, and isthe -

large plume which extends from the Central Fill area to the southeast about 4,800 feet.
Operable Unit GW-2 is defined as Plume B. Plume B is also described on pege 42, is shown
on Figure 30, and is the small piume southwest of Plume A.

The terminology used on page 60 (Plumes A, B, ..., F) 1o define GW-1 and GW-2 is from the
RI/FS Report (Dames & Moore, May 1991) when groundwater impacts were defined
differently. For consistency and clarity, the terminology used to describe Operable Units
GW-1 and GW-2 will follow that on Page 42 of the Addendum RI/FS Report (Dames &
Moore, November 1991) and will include additional information obtained since November
1991.

The RI summary, pages 49 and 50, indicates that the extent of chromium, lead, and VOCs is not
fully characterized. We do not see problems with this except if chromium tums out to be a
problem. In this case the remedial method would have to consider chromium.

If further characterization finds chromium and/or lead to be a problem it will be addressed
appropriately.
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The high variation in the assumed flow rate is due to the lack of design information. Modeling, An aquifer pumping test has been conducted and a groundwater model developed. These data
aquifer testing, treatability studies, and a detailed design would appear to be needed and will be will be used to better estimate design parameters for the groundwater remedial system.
needed in the remedial action plan. ’

Operable unit GW-2 includes nickel, which does not degrade. Nickel is now in concentrations U.S. EPA has recently promulgated an MCL of 100 pg/{ for nickel, effective 1993. Nickel
greater than the applied action level (AAL), and one would expect that once an MCL is will be addressed in the FS Supplement.

established it would be lower than the existing AAL. Nickel is aot then remediated.

The deed restriction only alternative (Alternative 2) for the ground water operable units docs not The DTSC does not accept Alternative 2 for Operable Unit GW-2. Extraction and treatment
address “the effect of contaminated or pollution levels upon present, future, and probable for this operable unit will be further discussed with the DTSC, and comments addressed in the

beneficial uses of contaminated, poliuted, or threatened resources® as required by Health & Safety FS Supplement.
Code sec. 25356.1(¢c)(2). It does not address future beneficial uses of this aquifer.

The implementability of this alternative is low. Deed restrictions can be implemented only by
agreement with the landowner or by statutory authority, and voluntary deed restrictions are
unlikety. DTSC can declare the property as “hezardous waste property” under Heaith & Safety
Code sec. 25220, et seq. and unilaterally place use restrictions on the property. This would
constitute a taking or condemnation of property, which would require reimbursement by the state
or UPRR costing potentially more than the more active remediation alternatives considered in the
RI/FS Report. Deed restriction is less difficult on site.
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CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES

LEACHABILITY

STUDY

UNION PACIFIC RAILROAD YARD
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Letter to the DTSC
from the City of
Sacramento, dated
January 31, 1992

The RAO for total petroleum hydrocarbons (TPH) does not appear to be
sufficiently conservative to be protective of the eavironment. ’

The enalysis specifically related to protection of human health.

The soil RAO for total petroleum hydrocarbons (TPH) is provided as a depth-
dependent concentration resuiting from a leaching stedy. Our analysis of the
leaching study is provided as Appendix B of this document. It is our finding that
the leaching study does not use conservative assumptions or calculations for some
of the parameters. The result is that within the uncertainty of the leaching model
the proposed RAO for TPH may not be protective of groundwater. While we
agree with the concept of a leaching study, we recommend using a more rigorous

The only assumption identified which may be non-conservative is the degradation rate, which was
an average, literature-based value. This assumption will be reviewed and modified, as necessary.
Since the LUFT levels are not applicable, the model and assumptions will be verified and TPH
RAOs based on the verified model.

approach to evaluating an RAO for TPH.

The clean-up estimate is based upon the assumption that the maximum allowable
concentration available to be solubilized at any one time will be. The question of
heavy metals and/or other chemical present affecting the ability of the naphthalene
to be solubilized is not covered.

Naphthalene co-sclvents were not identified in soil samples. "Assumption that the maximum
concentration . . . will be "solubilized is already overly conservative.

The degradation rate used was an average value. For the most conservative
approach it would be best to use-a lower rate especially in a low oxygen
environment or in the presence of heavy metal. The degradation is assumed to be
maximized but in most cases this will not be true.

The degradation rate will be reviewed and modified, as necessary.

Excess naphthalene, abové what can b solubilized, is not investigated. ‘What -~ —
happens to the excess naphthalene between a TPH of 4,000 mg/kg and 15,000
mg/kg is not explained.

-Numbers-are depth-specific. Any;TPH‘cxceediﬁg.n;deplh-spe;:iﬁc,RAQ at_that depth would be

remediated. There would be no excess TPA or naphthalene above what can be solubilized. The '
Leachability Study utilized the conservative assumption of the value of the maximum -
concentration of naphthalene found in diesel fuel.

The groundwater velocity was selected at the bottom of the calculated range.
Redoing the calculations using the upper end of the range and that calculated
leachate impact on groundwater increases by a factor of 29, resulting in a 29 fold
reduction in the TPH RAO.

The relationship is actually the opposite. If the groundwater velocity is increased, the amount of
dilution increases. This will lower the impact to groundwater and yield a higher RAO.
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The Regional Water Quality Control Board may question using a dilution factor This approach follows, and is consistent with, the Regional Water Quality Control Board's
since you are essentially advocating the degradation of groundwater up to the "Designated Level Methodology.*
health advisory number.
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Letter to the DTSC
from the City of
Sacramento, dated
January 31, 1992

The baseline HRA does not appear to address certain potential exposure pathways for
current off-site residents. These are:

®  Ingestion of crops irrigated with water drawn from wells in the vicinity of the site.
Reference is made to these irrigation wells in numerous tocations.

®  Sensitive sub-populations (specifically children) that exist near the site (all within
approximately 2,500 feet) which may be prone to inhalation of fugitive dust.

There is no commercial agriculture within the vicinity of the site, therefore there is no
exposure pathway from contaminated groundwater via ingestion of crops. While it is
possible that individual residences have backyard gardens, these crops are not irrigated
with water from the irrigation wells, but with water supplied by the city. This does not
represent a complete exposure pathway.

Health risks associated with inhalation of wind-blown dusts were characterized for the
receptor where the highest off-site concentrations fell. This location is &t the fenceline of
the site. The toxicity values used to characterize health risks (such as the cancer slope
factor) are already based on the assumption that the exposed individual is a “sensitive”
individual. Characterization of risks of suspected sensitive subpopulations at other receptor
locations would not increase our understanding of the risks associated with the site, and are
not required.

The baseline HRA considers future on-site residents as potentially exposed individuals.
The pathways for exposure include ingestion of or contact with groundwater and ingestion
of on-site soil, but exclude inhalation of dust. The HRA explains that it is anticipated that
the site will be almost completely covered, preventing exposure to dust. The assumptions
that the site will be sufficiently paved in the future to prevent exposure to airborne dust
may not be correct. Also, current conditions do rot include pavement, and therefore,

airborne dust may be created. There is & mix of current.and future in this portion of the

risk assessment.

While risks under the future residential land use scenario may have been underestimated by
excluding inhalation of wind-blown dusts, the results of the baseline HRA for future
residential use has provided adequate data for determining whether a remedy is required at
the site (to make it suitable for future residential use). Revising the air modeling would not
the change the findings of the baseline HRA.

Based on the baseline HRA, action-specific RAOs should be developed relating to
limitations on dusting, soil contact and groundwater use. There RAOs could be quantified
relative to a cafculated insignificant risk. As an example, the risk from dust inhalation for
a future on-site resident should be an RAO stating what dust exposure is acceptable.

Development of RAOs are based on consideration of ARARs and risk-based level estimated
for the complete exposure pathways associated with the site. The Addendum RI/FS Report
discusses how RAOs were developed for the contaminants detected at the site.
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The exposure assessment for on-site workers is missing the following:

Inhalation of fugitive dust

Inhalation of Volatile Organic Compounds
Dermal adsorption (sic)

Ingestion of constituents

Worker exposures were not quantitively addressed in the baseline HRA, as discussed in
Section 3.2.5 of the revised baseline HRA.

The baseline HRA and the FS cannot and do not address contamination in the active
portion of the site other than to state that the contaminants of concern are arsenic, lead
and total petroleum hydrocarbons (TPH).

Contaminants detected in the active portion of the site will be evaluated separately in a
supplement to the RI (for the active site portion), a supplement to the RI/FS Report, and a
supplement to the HRA.

Since the baseline HRA does not consider the active portion, the calculated risks do not
consider the effects of pathways from the active portion to the inactive portion. This
would be most appropriate when evaluating the future on-site resident in the baseline

HRA. When surface s0il results for lead and arsenic are available from the active site RI;

we would recommend that the risks to future residents from the dust be assessed and:
added into the cumulative risk analysis. As necessary, dust control measures at the active
site might be effective in mitigating significant risk.

Risks will be calculated for the contaminants detected in the active portion of the site if
other ARARs are inadequate for developing remedial action alternative for this area. The
potential for off-site migration of contaminants in air will be evaluated through an air
monitoring program. The results of this air monitoring program will be incorporated into
supplements to the RI/FS Report and HRA.

There is no short narrative on the toxicities of each of the chemicals of concern that do
have accessible toxicological information. This information is typically included in an

- HRA, and it would be appropriate if revnsmg the HRA to add in’ toxlcologlcal information

to allow a more in depth rcwew - -

The HRA will not be revised; a recalculation of risks will be performed as requested by
DTSC, and the results incorporated into a supplement to the HRA. Toxicological profiles
have not been required by the DTSC in their review of the baseline HRA and the revised
baseline HRA. - -

Use of oral RfDs for inhalation RfDs may not be appropriate in all cases. Calculations
are necessary to convert from oral RfDs to inhalation RfDs. Specific EPA guidance
exists for determining inhalation risks (“Interim Methods for Development of Inhalation
Reference Doses, EPA/600/8-88/066F, August 1989). If this has not been used, this
adjustment in the RfDs would be appropriate. The RfD used for 1,1-DCE via IRIS is
dated (1/1/89) and should be checked for update.

Calculation of inhalation reference concentrations {RfCs) wilt be performed if requested by
DTSC.
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Asbestos was not discussed in the HRA. Thus, the RAO for asbestos is not a health-
based number. The RAO is somewhat arbitrarily set at 1% by volume. The 1% seems to
come from an unidentified regulation defining “asbestos-containing material.” It is not
clear what the regulation is intended to regulate.

Under the California Code of Regulations, Title 22, any waste which contains greater than
one percent friable asbestos is considered a hazardous waste.

A health-based soil RAO for asbestos may be in order if the soil RAOs and particularly
the extent of asbestos begin to control the remediation. The known areas of asbestos
burial shotld be known for any future development. The presence of asbestos in the soil,
if excavated, would present an additional health risk that must be recognized and
mitigated. The presence of asbestos in soil, if left in place, would have to be documented
and disclosed to a future user of the site.

Due to the nature of asbestos in soil, there is no approved or reliable methodology for
calculating health-based RAOs in so0il. The RAO of one percent in soil would be used,
should asbestos-impacted soil be excavated. However excavation is'not a preferred
remediat action alternative because of the potential for increasing friability and release to
air. Areas of the site known to contain asbestos have been documented in the RI/FS
Report (Dames & Moore, May 1990) the Addendum RI/FS Report (Dames & Moore,
November, 1991), and the Draft RAP (Dames & Moore, November 1991). Provisions for
future land use restrictions (deed restrictions) are included in the Addendum RI/FS Report
and Draft RAP, which include provisions for disclosure to future land users.

The Statement of Reasons supporting the MCL in question must be analyzed to determine
compliance with Health & Safety Code Sec. 25356.1. Kleinfelder recommends more
analysis of the MCL versus risk-based RAOs according to the statutory and reguiatory
requirements before one or the other is adopted. Our understanding is that the DTSC, the
lead agency for this site, has accepted the MCLs as RAOs for groundwater, which
implicitly complies with Health & Safety Code Section 25356.1.

Our understanding is that the DTSC, the lead agency for the site, has accepted the MCLs
as RAOs for groundwater, which implicitly complies with Health & Safety Code Section
25356.1. - .

Létter to the DTSC
from the City of
Sacramento,
Appendix A, dated
January 31, 1992

"Pg 1, par 1: Asbestos also was investigated as part of the RI. = - e

Comment noted. Asbestos is discussed-on pages 13 and.15 of the Revised Baseline. HRA.

Pg 2, 2nd bullet: Future and present should be inserted in froat of potentia].

Comment noted.
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Pg 9, par 4: The paragraph mentions that seven agricultural wells are within 1 mile of
the site. Are any downgradient (south)? Presumably, crops are irrigated with water from
these wells. This pathway of exposure to chemicals in groundwater has not been
addressed.

| Are there any well logs for any of the wells mentioned in this paragraph?

Has DHS (or DTSC) required quarterly monitoring of water purveyors such as the
Fruitridge Vista Water Company be reviewed?

As discussed previously, this does not represent a complete exposure pathway.

Yes. Copies of available logs of wells within a one-mile radius of the site are maintained
in the Dames & Moore project files. Summary well completion information for wells
located within a one-mile radius of the site is provided in Table 2 of the RI/FS Report
(Dames & Moore, May 1991).

No.

Pg 12, par 5: Reference to either 10 or 11 general arcas are inconsistent with the
following bullet items.

As shown in the following page, there are only ten petroleum hydrocarbon sources areas.
Reference to cleven area is an editorial oversight.

Pg 13, par 2: If the concentration of 1,1-DCA is less than the established drinking water
standard, why is it included as a constituent of concern.

1,1-DCA was inciuded as a constituent of concern because it was a suspected carcinogen.

Pg 16, both bullets: Why wasn't benzene considered in either plume?

While benzene is not specifically mentioned, aromatic VOCs are included.

Pg l'l  par 8: Do organic compounds include chlorinated solvents?

Yes. .

Pg 18, par 2: The metals identified as thosc of hlghest concern mclude Cu and Zn. Why 7

are these considered not problematic? Is this based on relative toxicity to other metals
detected on site or on relative concentrations?

Are the metals identified on the site the result of sieved soil analysis? Collection and
eventual extraction of soil with pieces of slag may result in falsely high concentrations of
various metals. Slag materials, if not pulverized, would act as a vitrifying agent and
essentially immobilize the metals.

A§ shown in the results of the I:nvz;eline'HYRA, the hazard quotie;lts for copper and zinc are
well below one. Therefore, it is unlikely that there would be adverse non-cancer effects
associated with these chemicals.

Metals were analyzed from total soil samples, which were not sieved.
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TABLE 3 (continued)

CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES
REVISED BASELINE HEALTH RISK ASSESSMENT
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

Pg 20, par 2: This paragraph is unclear. Unless the reader knows that total volatile
hydrocarbons (TVHC) refers to volatile TPH and infers that the compounds following
TVHC are also volatile, it is necessary to either state the units of measure or state that the
results are a result of soil vapor analyses.

As stated on Page 19, the results are from soil gas samples.

Pg 20, par 1-3: Clarify and be consistent with the use of “risk-based reference
concentrations,” "reference concentration,” and "risk-based concentrations.”

Comment noted.

Pg 22, Eq.1: Define alpha.

Alpha refers to the level of statistical significance, such as a = 0.95.

Pg 22, par 4: Was surface soil sampling data also used to consider volatilization of
aromatic and chlorinated VOCs that may potentially be inhaled? If not, why?

Soil vapor sampling was used to estimate VOC emissions because these data could be input
directly into the emissions model.

Pg 23, par 3: How was background concentration of As and Pb derived?

Background sampling for arsenic, lead and copper was performed during the Phase 2 RI.

Pg 23, par 3: Does exclusion of TPH in the HRA also exclude aromatic VOCs, BTEX No.
and PAHs?
Pg 24, par 2, 10th line: Is this meant to be "on-site"? Yes.

General comment: No discussion of the validity of the data is included. This is important
in establishing the accuracy of the Rl data in assessing the concentrations of chemicals on
site. This validation procedure is considered a necessary step according to USEPA
guidance. An explanation discussing why data was not validated needs to be included.

Data quality assurance has been discussed in the RI/FS Report and the Addendum, and has
been addressed in responses to comments from the DTSC. All data reported in the RI/FS
Report and the Addendum are considered valid.

Pg 28, par 1: Is the occurrence of drainage to adjacent resident probable enough to
consider this a significant and likely exposure point?

While this could be an exposure point, the risks are not likely to be greater than those
associated with direct contact with the soil.

Pg 28 par 2: Section 1.2.1 does not describe surrounding populations.

A description of surrounding populations is presented in Section 1.2.5.

Pg 29, par 2: This paragraph is out of place.

Comment noted.

Pg 29: Add air to the 4th bullet.

Comment noted.
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TABLE 3 (continued)

CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES
REVISED BASELINE HEALTH RISK ASSESSMENT
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

Pg 29, 5th bullet: Are semi-volatile organic compounds the same as PAH compounds?
This is the first time the term “fugitive dust® is used. Define it.

PAH compounds are considered to be semivolatile organic compounds (but not all
semivolatile organic compounds are PAHs). Fugitive dust, in this context, is considered to
be wind-blown dust.

Pg 30, par 4: It states that migration of chemicals in groundwater under the site to off-
site ground water has been modeled. How was this done and where are the results of this
work? Nothing is contained in Attachment 3 of the HRA on groundwater modeling.

Groundwater modeling was conducted using the U.S. Geological Survey (USGS) Computer
Model of Two-dimensional Solute Transport and Dispersion in Groundwater (Method of
Characteristics - Konikow and Bredehoft, 1978). Results were provided in the Hydropunch
and Groundwater Investigation Report (Dames & Moore, July 1990) and the RI/FS Report
(Dames & Moore, May 1991). Further groundwater modeling is currently planned using
the USGS MODFLOW three-dimensional model.

Pg 34, par 6: Why was.1,1-DCE chosen as a “model chemical® to assess migration of all
VOCs?

1,1-DCE was chosen as a model chemical for the following reasons:

. Distribution;

. Conceatration;

. Predominance; and

. Chemical characteristics generally representative of the suite of

constituents of concern.

Pg 35, Section 3.2.2.6: See comment #4 (refers to Pg 9, par 4).

See response to comment on Page 9, paragraph 4.

Pg 36, par 2: Ingestion of groundwater needs to be addressed here.

Comment noted. Risks were quantified for this exposure pathway.

Pg 38: Define alpha

See above,

Pg 38, par 3: The second sentence needs to include per kg body per day of exposure.

Comment noted.

Pg 48 par 2: The use of oral reference doses in place of inhalation RfDs may not be
appropriate. Specific EPA guidance exists for appropriate modification of oral RfDs to
inhalation RfDs.

See above.
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; TABLE 3 (continued)
i : CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES
‘ REVISED BASELINE HEALTH RISK ASSESSMENT
; ] _ UNION PACIFIC RAILROAD YARD
: SACRAMENTO, CALIFORNIA

Pg 55, par 3: No numbers are given for input parameters for any of the scenarios. For These parameters are presented in Tables 15 and 16.
example, what is the exposure duration and averaging time used for the site trespasser. If
default values for a resident are used, an overestimation of risk would result based on the
likely assumption that a trespasser spends less time on site than does a hypothetical
resident.

It is not clear what changes in chemical concentrations, if any would occur as a result of These issues are beyond the scope of a baseline health risk assessment.
proposed remedial activity. Preseat chemical concentrations are used to perform risk
calculations for future land use. A primary remedial alternative and the resulting impact
of proposed remediation on chemical concentrations was not discossed.

Pg 56, par 6: How can the HI for off-site children exposure to these chemicals be greater | This paragraph should refer to on-site residents. The reference to off-site residents is an
than on and on-site be less than one? Concentrations of these chemicals at the source oversight.
would be expecled o be greater than their concentration after transport off-site.

wi- —— —-
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ATTACHMENT 3

RECALCULATION OF CANCER RISKS ASSOCIATED WITH
BACKGROUND CONCENTRATIONS OF ARSENIC IN SOIL

UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA
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RECALCULATION OF CANCER RISKS ASSOCIATED WITH
BACKGROUND CONCENTRATIONS OF ARSENIC IN SOIL
UNION PACIFIC RAILROAD YARD
SACRAMENTOQ, CALIFORNIA

The increased lifetime cancer risk associated with arsenic in soil at the UPRR Sacramento site was
calculated assuming lifetime exposure duration and using intake parameters for an adult, and intake
parameters for a child (Addendum Remedial Investigation/Feasibility Study Report, Appendix J - Revised
Baseline Health Risk Assessment, Dames & Moore, November 1991). The approach used was obtained
from the proposed Draft Scientific_and Techni ndards for Hazar Waste Sites, Volume 2:
Exposure Assessment, Chapter 3: Standards for Documentation of Methodologies, Justification, Input
Assumptions, Limitations and Output for Exposure Models (August, 1990). On page 11 of this draft.
technical standard, it is stated that, for all exposure calculations used to make chemical- and site-specific
exposure estimates in California, the exposure duration (ED) and the averaging time (AT) should always
represent the same span of time. . . . The rationale for this standard is the need to avoid the implicit
assumption that an individual moving away from one exposure point does not move to another exposure
point regulated by California.” This approach was used in response to comments by DTSC toxicologists
in their memorandum to Jose Salcedo, February 21, 1991.

Using this approach, estimated lifetime cancer risks for the adult, associated with a background
concentration of 8 mg/kg arsenic in soil, was 2x10”, while the risk to the child was 2x10*, The remedial
action objective of 0.044 mg/kg was based on the child intake parameters, as these are more conservative,
These calculations are documented in the attached spreadsheets (Attachment 4).

In a meeting of March 17, 1992, we were informed by Dr. Jim Carlisle of DTSC that the method
presented in the draft technical standard was no longer used to estimate the exposure duration and
averaging time. Instead, Dr. Carlisle recommended using the procedure presented in the EPA Risk
Assessment Guidance for Superfund, Standard Defauit Exposure Factors, in which the child exposure
duration of six years, the adult exposure duration of 24 years, and an averaging time of 70 years are used
to calculate cancer risks. All other assumptions. remain unchanged. Risks were quantified for the soil
ingestion and dermal contact with soil exposure pathways. The child and adult risks are then summed
to obtain an increased lifetime cancer risk associated with a 30 year exposure duration. Spreadsheets
documenting these calculations are attached (Attachment 5). These revised risks are as follows:

SUMMARY OF REVISED RISKS ASSOCIATED WITH
BACKGROUND (8 mg/kg) ARSENIC IN SOIL

* Exposed population Estimated Lifetime
~ Cancer Risk i
Adult, 24 year exposure duration 6.8 x-10°%
Child, 6 year exposure duration 1.5 x,10°
Total, 30 year exposure duration 2 x 10%

Risk estimate rounded to one significant figure as recommended in EPA cancer
risk assessment guidelines.
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ATTACHMENT 4
SPREADSHEETS

CALCULATED RISKS ASSOCIATED WITH BACKGROUND ARSENIC IN SOIL -
BASED ON NOVEMBER 1991 REVISED BASELINE HEALTH RISK ASSESSMENT



PROJECT:

PROJECT FILENAME:

LAST SAVED:

SITE/STUDY AREA:

TOKIC EFFECT:
COMENTS:

PREAMBLE :

UPRR Sacramerto Site
AS 141

DATE: 06/5/92
TIME: 09:48 A4

Future land wse
Orrsite Resident - Adutt
Carcinoganic and noncarcinogenic

This is a risk assessmat mocel for evaluating health risks associated
with chemical comtamination detected in enwiramental nedia (soil, air,
grardater or surface water). This mdel is designed to evaluate health
risks associated with exposures fram several different pathways wsing the
gJidel ines presented in the BPA Risk Assessment Guidhnoe for Superfurd
(RAGS). This nodel uses chamical conpentrations measured durirg site
irvestigations or estimated in erviramental fate ard trarsport mockels
to estimpte health risks, '

.......................................................................................................................
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PROJECT:
PROJECT FILENAE:
LAST SAVED

DATE:

SITE/STUDY AREA:
RECEPT(R:
Ta{IC EFFECT:

Drirking water
irgestion
Ingestion drirg
sWinmirg

Dermal contact

with arfae water -
Swinmrirg

Demel cortact

With surface water -
Shawering

Dermal contact

with groud water -
Shawering

Soil ingestion
arsite soils

Demetl contact
with arsite soil

Soil irgestian
of f-site soils

Dermal contact
with off-site soil

Intalation of
outcoor air

‘UPRR Sacramento Site

55101

06/ 2/52
09:48 M

Future laxd wse
Orsite Resident - Adult
Carcinoganic and noncarcinogenic

Description Label
Body Weicht )
Exposure Duration B
Averaging Time AT
Ingestion Rate IRATERR
Bqosure freqercy ERATER
Contact Rate R
Exposare Time ETSWIM
Expoaure Freqency EFSWIM
skin Surface Area SAOERM W
Exposure Time ETDERM W
Exposure Frecuency EFDERM W
skin Surface Area SADERM S
BExposure Time ETDEM S
Bxqosire Freqency EFDERM S
skin Surface Area SOERM 6
Bgxsure Time ETDERM G
Byoasre Freqemcy EFDERM G
Irgestian Rate IRSOIL_ON
Fraction Ingested FISOIL ON
(from contaminated source)

Exposre Frecercy EFSOIL_ON
Skin Surface Area SADERM_SON

Soil to skin achererce AF
factor

Exposure Frequercy EFDERM_SIN
Ingestion Rate IRSOIL_OFF
Fraction Irgested FISOIL_OFF

(fram contaminated scaurce)

Exposure Fregercy EFSOIL_OFF
Skin Surface Area SADERM_SOFF
Expoaure Freqercy EFDERM SOFF
Irhalatian Rate IRAIR QLT
Exposure Time ETAIR QUT

Valwe Units

N years
2550 days

0 L/day
0 days/vear

0 L/hoor
0 hars/evert
0 events/yesr

] éga

ocoo 0o (= = o ]

i

30 daysfyear -
3D o2

0.00000145 kg/am'2

350 everts/year
0 kg/day
0
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Irhalation of
indbor air

Irhalation of
irdbor air -
during shawering

Ingestion of
fish/shellfish

Crep irgestion
onrsite soils

Crep irgestion
off-site soils

Meeit/milk/eggs
ingesticn

Exposure Frequency EFAIR CUT
Irhalation Rate IRAIR_IN
Bx¢osure Time ETAIR_IN
BExposure Frecuency EFAIR_IN
Irhalation Rate -IRAIR SH
Exqoaure Time ETAIR SH
Exposure Frequercy EFAIR SH
Ingestion Rate IRFISH
Fraction Ingested FIFISH
{fran cortaminated saurce)

Expoare freqercy EFFISH
Ingestion Rate IRCRCP_ (N
Fraction Ingested FICRCP (N
{fran cotaminated sasce)

Exposire frecuency EFCRCP_ (N
Irgestion Rate IRCROP_OFF
Fraction Ingested FICROP_OFF
{fram cortaminated saurce)

BExqosure freqency EFCRCP_OFF
Ingestion Rate IREAT
Fraction Ingested FIMEAT

(fran contaminated saurce)
Bxposure frequency EREAT

0 dbys/year
0 ar3mhr

0 hars/day
0 days/year
0 m'3hr

0 hars/day
0 days/year

0 kg/day
0

0 days/year
0 kg/day
0

0 days/year
0 kg/day
0
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PROJECT: UPRR Sacramento Site
PROECT FILENAME: A 1M
LAST SAVED :
DATE: 06/29/92
- TIME: 09:48 A
SITE/STDY AREA: Futre lad wse’
RECEPTR: Oresite Residat - Adult
TOXIC EFFECT: Carcirogenic ad noncarcinogenic
Chamical Carcinogen Reference Dose PC ABS Absaption fractias
Slgpe Factor (ma/ka/day)™-1  (mg/ka/cay) Dermal Dermal
------------------------------------------------------- Permeebility Absorption ------------ mmsmmsmmmmsemssmesessssncemooos
Ingestion  Irhatation  Irgestian Irhalation Carstart Factor Soil bhater Air Crops Meat/milk  Fish
(water) (soil}
(aivhr)
Arsenic 1.75 15 0.001 0.0m 0.0007 1.00 1.00 1.00 1.00 1.00 1.00
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Carc.
in
Air

indoors
(ma/n’'3)

Care.
in
Fish
(me/kg)

PROUECT: UPRR Sacramento Site
PROJECT FILENAE: A 1K1
LAST SAVED
DATE: 0&/29/52
TIME: 09:48 AM
SITE/STDY AREA: Future lard wse
RECEPT(R: On-site Resident - Adilt
TOXIC EFFECT: Carcincgenic ard rocarcinogenic
Chamical Care. Carc. Cae. Corc, Cae.
in in in in in
Graurdéeter  Surface Soil Soil Air
(mg/L) Water arsite  off-site autcbors
(m/l)  (ma/kg) - (ng/kg)  (maAT3)
Arsenic 0 0 8.00 0 0

Corc. Cac.
inCrgs in
off-site Livestack

soil Prodcts
(ma/kg) (m/kg)
0
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PROJECT: UPRR Sacramento Site
PROJECT FILENAE:  AS_1.M)
LAST SAVED

DATE: 06/29/%@

TIME: 09:48 M
SITE/STDY AREA:  Future lad wse

RECEPT(R: Orsite Residert - Aduit
TOXIC EFFECT: Carcinogenic ad nancarcinogenic
Chanical Intake fram each mthay (mg/kg-cy)

Drirking Drirking Water Demmal Dermal Dermat Soil Soil Dermal  Dermal Imalatu:nlrfalatlmlrhalatiaﬂrgstim Ingestion Ingestion Ingestion  Total
Water  Mater Ingestion Cotact Contact Oontact Irgestion Ingestion Cotact Contact Outdbor Incbor  dring  of Fish  of Oops of Craps  of meat/
Irgestionirgestion shile Suface Suface Goud onrsite  off-site  with with Air Air  showering  ad arsite off-site milk/eggs

Graud Suface Swinmirg  water  water  water soil soil  arsite off-site shellfish  Soil Soil
vater  water Swimming ShoweringShawerirg soil soil
Arsenic 0.0e+00 0.0e+00 0.0e+00 0.CE+00 0.0e+00 O0.0e¢00 1.1E-06 O0.0e+00 3.5%6-07 0.0e«00 0.Ce+«00 0.Ce+00 O(EO(I) 0.0e+00 0.0e«00 0.0e«00 0.0e¢00 1.1E-B




T Ry [ # —
T I Ol S e T e e G O S U S = W & = e

PROJECT: PR Sacrarento Site
PROGECT FILENAVE:  AS 1.WK1
LAST SAVED

DATE: 0&29/92

TIME: 09:48 AM

SITE/STDY AREA: Future lad wse
RECEPT(R: On-site Resident - Adult
TOC EFFECT: Carcinogenic ard nancarcinogenic

Chamical Lifetime carcer risks fran each pathway

Drirkirg Drirking Water Dermal Demal Demmal Soil Soil Demal Dermal Irhalationirhalationirhalationingestion Ingestianingestion Irgestion Total  Total
Water Water Ingestian Comtact Contact Cotact Ingestion Irgestion Cortact Contact Qutdoor  Irdoor  dring  of Fish of Orgps of Crqes of meat/ (Pathwiay)(Scerario)
Irgestion Ingestion while Suface Suface Grard arsite off-site  with with Air Air shoering ad arsite off-site milk/egas
Goud Suface SWimming weter water  water soil soil  arsite off-site Shellfish  Soil Soil
water water SWinming Showeringshowerirg soil soil
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PROJECT: PRR Sacraverto Site
PROUECT FILENAME: s 2.1
LAST SAVED:
DATE: 06/2/92
TIME: 09:50 AM
SITE/STLDY AREA: Future laxd use
RECEPT(R: Qrsite Resident - Child
TOC EFFECT: Carcimganic ad norcarcinogenic
OOMMENTS:
PREAVMBLE :

This is a risk assesament mxkel for evalusting health risks associated
with chemical aontamiretion detected in enviramental media (soil, air,
graurdéter or surface water). ‘This model is designed to evaliate health
risks associated with exposures fram several different pathways wsing the
guidelines preserted in the EPA Risk Assesament Guidance for Superfurd
(RAGS). This mxdel wses chamical oorcentratiors measured during site
investigatiors or estimbted in enviramental fate and transport mockls
to estimate health risks.
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PROUECT:
PROUECT FILENAME:
LAST SAVED

SITE/STLDY AREA:
TOIC. EFFECT:

Drinking weter
ingestion
Irgestion durirg
swimiirg

Dermal contact

with surface water -
Swimmirg

Dermal contact

with surface water -
Shawering

Dermal contact
with grourd water -
Shawering

Soil irgestion
arsite soils

Demmal contact
with on-site soil

Soil ingestion
off-site soils

Dermal contact
with off-site soil

Irhalation of
autchor air

DATE:
TIME:

UPRR Sacramerto Site
AS 281

06//92
09:50 A

Futre lad use

‘arsite Residemt - Ghild

Carcinogenic and noncarcinogenic

Description Label
Body Weight Bd
BExpoaure Duration B
Averaging Time AT
Irgestion Rate IRATER
Exposure Freguercy ERATER
Contact Rate R
Exposure Time ETSWIM
Exposure Frequercy EFSWIM
skin Surface Area SAOERM W
Exposure Time ETDERM W
Expoaure Freqercy EFDERM W
skin Surface Area SAOERM S
Expoatre Time ETDERM S
Bypoare Fregqency EFEM S
Skin Surface Area SADERM G
Exposure Time ETDERM G
Exposure Freguercy EMEM G
Ingestiaon Rate IRSOIL (v
Fraction Ingested FISOIL_ON
{fram corteminated sarce) o

. Bxpeure freqency  EFSOILON
skin Surface Area SADERM SN

Soil to skin adherence AF
factor

Expoaure Freqency EFDERM_SON
Irgestion Rate IRSOIL OFF
Fraction ingested FISOIL_OFF
(fram cotaminated sauce)
Exposure Freguercy EFSOIL_OFF
Skin Surface Area SADERM SOFF
Exposre Frequercy EFDERM SCFF
Irhalatian Rate IRAIR AT

Bposre Time ETAIR QUT

FEET

oo [N N a) oo

N
g
g

8y
g

0.00000145 kg/am’2

330 events/year
0 ka/day

0 cays/year

0 ar2
0 everts/yesr

0 n’3/hr
0 hass/day

- - EE



Irhalation of
indoor air

irhalation of
indor air -
during showerirg

Ingestion of
figvshellfish

Crgp ingestion
arsite soils

Crop irgestion
of f-site soils

Meat/mi Lk/eggs
irgestion

Equere Freqercy EFAIR QJT
Irhalation Rate IRAIR_IN
Exposure Time ETAIR_IN
Exposure Frequercy EFAIR_IN
Irhalatian Rate IRAIR SH
Exposure Time ETAIR_SH
Exposure Frequacy EFAIR SH
Ingestian Rate IRFISH
Fraction Irgested FIFISH
(fram contamirated sarce)

Exposure freguercy EFFISH
Irgestian Rate IRCROP_(N
Fractian Ingested FICROP (N
(fran contamnated saurce)

Exposure frequercy ERROP_ON
Ingestion Rate IRCROP_OFF
Fraction Irgested FICRCP_OFF
(fram contaminated saurce)

Exposure freqercy EFCROP_OFF
Ingestion Rate IRVEAT
Fraction Irgested FIMEAT
(fram contaminated saurce)

Bposre frequercy EREAT



PROJECT: PRR Sacramerto Site
PROJECT FILENAME: A5 2.1
LAST SAVED
DATE: 06/5/52
TIME: 09:50 AM
SITE/STLDY AREA: future lad wse
RECEPT(R: Orsite Resident - Child
TOKIC EFFECT: Carcinogenic ad noncarcinogenic
Chanical Carcinogen Refererce Dose £ ABS - Asoption Frctias
Slgpe Factor (ma/kg/chy)™-1  (ma/ke/dwy) Dermal Dermal
--------------------- Permesbility Absorption =-=-=-----mmmmmomescdeoce oot o
Ingestion  Irhalation  Irgestion Irhalation Corstart, Factor Soil Woter Air Oos Meat/milk  Fish
Cvatter) (soil)
{awtr)
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PROUECT: UPR Sacramento Site
PROECT FILENAVE: AS 2.1

LAST SAVED
DATE: 0&/9/92
TIME: 09:50 AM
SITE/STUDY AREA: Future lard use
RECEPTCR: Orsite Resident - Child
TOXIC EFFECT: Carcinagenic and nacarcinogenic
Chanical Corc. Carc. Corc. Corc. Cax. Cac. Cax. Carc. Cac. Carc. Cax.
in in in in in in in Air in Crops in Orgps in in
Grardater  Surface Soil Soil Air Air drirg arsite off-site Livestack Fish
(mg/L) wWater arsite off-site autcbors  indoors  showerirg soil soil Prodrcts (mg/kg)
(M) (w/hg) (wke) (meAT3) @emr3)  (meArd) (Tg/kg) (k)  (mg/ke)
Arsenic 0 0 8.00 0 0 0 0 0 0 0 0




PRQUECT: LPRR Sacranento Site
PROJECT FILENAME:  AS 2.WK1
LAST SAVED

DATE: 06/29/%2

TIME: 09:50 M

SITE/STLDY AREA:  Future lard use

RECEPTR: Qrsite Resident - Child
TOXIC EFFECT: Larcinogenic ard noncancinogenic
Chemical- Intake fran each pathway (ng/kg-cay)

Orinking Drirking Water Dermal Dermel  Dermat Soil Soil Demmal  Dermal Irhalationlrhalationirhalaticningestion Ingestion Irgestion Ingestion  Total
Water  MWater Ingestion Contact Cattact Contact Ingestion Ingestion Contact Cantact Outchor Indoor  during  of Fish of Ogs of Crgs  of meat/

Ingestionlngestion while Surface Surface Graud arsite off-site  with with Air Air choering ad onsite  off-site milk/eggs
Groud Surface Swinming  wWater  woter  water soil - soil .orsite off:site shellfish  Soil Soil
water  water Swimming ShaweringShowering soil soil

——



PROUECT; UPRR Sacramento Site
PROJECT FILENAME: AS 2.WK1
LAST SAVED
DATE: 029/92
TIME: 09:50 MM
SITE/STUDY AREA:  Future lard use
RE(EPT(R: Orsite Resideart < Child
TOIC EFFECT: Carcinogenic ad noncarcinogenic
Chemical Lifetime carcer risks fram each pathway

Drinking Drirking Water Dermal Demml Demel Soil Soil Damal  Dermal Irhalationirhalationirhalationlrgestion Irgestionirgestion Ingestion  Total  Totat
Water  Water Irgestion Cottact Contact Cotact Irgestion Ingestion Cotact Cotact Quidbor Incbor  during  of Fish of Ogps of Crgs  of meat/ (Pathsay)(Scererio)
Ingestion Ingestion while Suface Suface Groud  arsite off-site with with Air Air  shoerirg ad arsite off-site milk/eggs

Goud Surface SWimming  water water  water soil soil  orsite off-site Srellfish  Soil soil
water water SWimming ShawerirgShaering soil soil
Arsemc 0.05400 O0.C6+00 0.(E+00 O0.0E+00 0.06+00 0.(E+00 1.8-04 0.0e+0 SSEQS 0.06¢00 0.06H0 0.06#00 0.0E{0 0.CE+00 0.CE+00 O0.CEH00 0.(E+0 1.&-




PROJECT:

PROECT FILENAE:

LAST SAVED:

SITE/STUDY AREA:

TAXIC EFFECT:
COMMENTS:

PREAMBLE :

LPRR Sacrarento Site
AS 3.1

DATE: 05/29/92
TIME: 09:52 M

Future lad wse
Orsite Resident - Child
Carcinogenic and noncarcinogenic

This is a risk assessmant model for evaluating health risks asscciated
with chemical contamiretion detected in enviramental media ¢soil, air,
graundkater or surface water), This mxel is designed to evaluate health
risks associated with exposures fram several differet pathways wsing the
guidel ines preserted in the EPA Risk Assesament Guidence for

(RAGS). This mdel uses chamical concentratiors messured durirg site
investigations or estimeted in erviramental fate ad transport mockls
to estimate health risks.



PROJECT: ) PR Sacrapento Site
PROJECT FILENAME: AS 3.1
LAST SAVED
DATE: 05/ 9792
TIME: 09:52 M
SITE/SIDY AREA: " Future lad wee :
RECEPTR: rrsite Resident - Child
TONIC EFFECT: Carcirogenic ad roncarcinogenic
Pattway Description Label vale Units
Gereral Bedy Weidht B4 15.1 kg
Exposure Duration 2] 6 years
Averaging Time AT 2150 days
Drirking wates Ingestion Rate IRWATER 0 L/day
irgestion Exposure Freqercy ERATER 0 days/year
Ingestion drirg Contact Rate ® 0 Lhar
sWimmrg Exposure Tine ETSWIM 0 hars/evert
Exposure Frequency EFSWIM 0 events/yeer
Dermal contact Skin Surface Area SADERM W 0 o2
with su-face water - - Bxposure Time -~ ETDERM W 0 hars/day
Swinmirg Bosure FreqEoy EFDERM W 0 events/year
Dermmel contact skin Surface Area SOERM S 0 a2
with surface water - Exroare Time ETDERM S 0 haurs/dy
shoering Expoaure Frequency EFREM S 0 events/year
Demel cortact Skin Surface Area SADERM G 0 a2
with groud water - Exposue Time ETDERM G 0 hars/day
Shawering Exposure Frequency EFDERM G 0 events/year
Soil irgestion Irgesticn Rate IRSOIL_ON 0.00 kg/day
arsite soils Fraction Ingested FISDIL_ON 1
o (fran oortaminated source) '
Expoaure Frequency - EFSOIL_ON - 350 days/year
Denmal contact skin Surface Area SADERM SN 310 a2
with arsite soil Soil to skin acherence AF 0.00000145 kg/an2
factor .
Eqposre Frequarcy EFDERM_SON 30 events/year
Soil irgestion Ingestion Rate [RSDIL_OFF 0 kg/cay
- off-site soils Fraction Ingested FISOIL_CFF 0 -
(fram contaminated source)
Exposire Frecpercy EFSDIL OFF 0 days/year
Dermal contact skin Surface Area SADERM_SOFF 0 o2
with off-site soil Bqoosure Freqercy EFDERM_SOFF 0 everts/year
Irtalaticn of Irhalation Rate IRAIR_QUT 0 m3/hr

autcoor air Exqosure Time ETAIR QuT 0 hours/day




Inhalation of
indoor air

Irhalation of
indoor air -
durrirg shaering

Irgestion of
fish/shel Lfish

Crgp irgestion
arsite soils

Crop irgestion
off-site soils

Meat /mi Lk/eggs
irgestion

Exposure Frequercy EFAIR_QUT
Irhalation Rate IRAIR_IN
Bqoare Time - ETAIR_IN
Exqoare Frequercy EFAIR_IN
Irhalation Rate IRAIR SH
Expoarre Time ETAIR_SH
Exposure Frequency EFAIR_SH
Irgestion Rate IRFISH
Fraction Ingested FIFISH
(fran contaminated saurce)

Expoaure freqercy EFFISH
Irgestion Rate IRCROP (N
Fraction ingested FICROP (N

(from contaminated saurce)

Exposure frequercy EFCR(P (N
Irgestion Rate IRCROP_OFF
Fraction Ingested FICROP_OFF

(fran cotaminated source)

Expoare frequency EFCROP_OFF
Ingestion Rate [RMEAT
Fraction Ingested . FIMEAT

(from contamineted saurce)
Expoaure frequency ERVEAT

0 chys/year

0 m3me
0 haurs/day

0 m3/hr

g °
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PROJECT: PRR Sacramerto Site
PROJECT FILENAME: 1S 3.1
LAST saveD
DATE: 06/0/92
TIME: 09:52 MM
SITE/STLDY AREA: Future lad wse
RECEPT(R: Orsite Resicent - Child
TKIC EFFECT: Carcinogenic and noncarcinogenic
Chamical Carcincgen Reference Dose PC ABS Asaption Fractios
Slope Factor (ma/kg/day)™-1  {mg/ka/day) Denmal Dermal
-------------- - --------- Permesbility ABBOMPticn =-=-=s==cmmmmmmmm oo ecccec e oo
Ingestion  Irhalation  Ingsstinn Irhalation Castant Factor Soil Water Air Ogs  Meat/mitk Fish
{watter) (soil}
(ahr}



PROJECT:
PROUECT FILENNE:
LAST SAVED

TIVE:

SITE/STLDY AREA:
RECEPTCR:
TOKIC EFFECT:

Chaical

UPRR Sacramento Site
AS 3.\1

0y 29/92
09:52

Futre lard wse
Orsite Residert - Child
Carcinogenic ad nancarcincgenic

in in in

Groudater  Surface Soil
(/L) Water arsite
()  (w/ka)

in in in in Air
Soil Alr Air drirg
off-site outcbors  irdoors  showering
(ke  (maAr3)  (maAf3)  (maA3)

Carc,
in Crops
arsite
soil
(mg/kg)

in Craps in in
off-site  Livestock Fish

soil Prodrts (mg/ka)
(na/ka) (ma/kg)



PROUECT: UPRR Sacramento Site
PROJECT FILENAME:  AS 3.WK1
LAST SAVD

DATE: 06/29/%2

TIME: 09:52 ™
SITE/STLDY NEA Future lad wse

RECEPT(R: On-site Resident - Child
TOXIC EFFECT: mn:irtg_!ﬁc ad noncarcinogenic
Chanical Intake fram each pathway (mg/kg-day)

Drirking Drirking  Water Demnl Dermal  Dermal Soil Soil Demal Dermal IrhalationIrhalationirhalatiaingestion Ingestion Ingestion Ingestion Total
Water  Water Irgestion Contact Catact Contect Ingestion Ingestion Contact Cotact OQutcbor  Indbor during  of Fish  of Orops of Crgs of meaty -
Ingestionlrgestion while Suface Suface Goud arsite off-site  with with Air Air  chowering ad arsite  off-site mi lk/egss

Groud Suface Swimming  water  weter  water sail soil _ orsite off-site ) o shellfish  Sail Soil
vater  water Swimmirg ShaweringShawerirg soil soil
Arsenic 0.0e400 0.06+00 O.CEO(D 0.0e+00 0.0e+00 0.06400 5.&-07 0.08400 1.1E-08 0.0E+00 0.CE+00 0.0E+00 O0.CE+00 0.0E+00 0. (I—HIJ 0 000 0 E+00 5.7- 07




PROJECT: UPRR Sacramento Site
PROJECT FILENAME: AS 3.WK
LAST SAVED
DATE: 042992
TIME: 09:52 MM
SITE/STLDY AREA:  Future land wse )
RECEPTR: On-site Resident - Child
TOKIC EFFECT: Carcincgenic ad noncarcinogenic
Chamical

Drirking Drirking MWater  Dermal

Lifetime carcer risks fran each pathway

Demal  Soil  Soil  Dermal  Dermal Irhalationirhatationfrhalationlngestion Ingestionlngestion Irgestion Total  Total

Water Water Ingestion Comtact Comtact Cotact Ingestion Ingestion Catact  Comtact  Outchor Ickor during  of Fish of Orgs of Crgps  of meat/ (Pathwey) (Soerario)
Ingsstion Ingestion vhile Surface Surface Grard  orsite off<site with with Air Air shaering ad-  orsite off-site milk/eggs

Groud  Surface Swinmirg  weter

witer  water soil soil ~ arsite off-site shellfish Soil Soil

water water SWimnirg Sua'irgﬂwim soil soil







ATTACHMENT 5
SPREADSHEETS

CALCULATED RISKS ASSOCIATED WITH BACKGROUND ARSENIC IN SOIL -
BASED ON MARCH 17, 1992 MEETING WITH DTSC

i e ————

SAC42.011
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PROUECT: UPRR Sacramerto Site
PROJECT FILENAVE: AS 4.1
LAST SAVED:
DATE: 07/R/92
TIME: 07:12 M
SITE/STLDY. AREA: - Future lad wse .
RECEPT(R: On-site Resident - Adult and Child Bxposures
TOXIC EFFECT: Revised Arsenic Risk Calaulation
COMMENTS: Calculation has been revised in accordanoe with DTSC reqest.
Recalculation is based on EPA RAGS Standard Defaul t Exposure Factors
giidace
PREAMBLE :

This is a risk assessmnt mxel for evaluating health risks associated
with chanical contamination detected in erwiromental media (soil, air,
gioudhiater or surface water). This mxel is desiged to evaluate health
- risks asscciated With exposures fram several different pathways using the
guicelines presented in the EPA Risk Assesstent Guidance for Superfund
(RAGS). This model wses chamical concentratiors measured drirg site
investigations or estimated in enviromental fate ad transport mockls
to estimte health risks.



Drirkirg water
ingestion
Irgestion drirg
swinmirg

Demal contact
with surface water -
Swimmirg

Denmal contact

with surface water -
Shawering

Dermmal contact

with grourd water -
Shawering

Soil irgestion
_arsite soils

Demel contact
with orsite soil

Soil irgestion
off-site soils

Dermal contact
with off-site soil

Irhalation of

LPRR Sacramento Site
AS 41

07 /2/92
07:12 A

future lad wse : :
Orsite Resident - Aduit ard Child
Revised Arsenic Risk Calaulation

Description Lael valwe Units
Body Weight Bd kg
Exposure Duration o & yeors
Averaging Tine AT 25550 days
" Ingestion Rate IRATR 0 L/day
Expoaure Freguency ERRATRR 0 days/year
Contact Rate ®R 0 Lhor
Exposure Time ETSWIM 0 hars/evert
Exposure Freqerncy EFSWIM 0 events/year
skin Surface Area SADERM W 0 a2
Expoaure Time ETDERM W 0 haurs/day
Exposure Fregeercy EFDERM W 0 events/year
Skin Surface Area SADERM S 0 a2
Exposure Time ETDERM S 0 haurs/day
Exposre Freqency EFDERM S 0 events/year
Skin Surface Area SADERM G 0 a2
Bxpoaure Time: ETDERM G 0 hars/day
Bxpoaure Freqercy EFDERM G 0. events/year
Irgestion Rate IRSOIL (N 00001 kg/day
fraction Ingested FISOIL_ON 1
{fram cotaminated sarce) T C C T 7 ) T ot s e T =
Bxposure Fregency EFSOIL_ON 350 days/year
skin Surface Area SADERM SN 31 a2
Soil to skin acherence AF 0.00000145 kg/om2
factor .
Exposire Frequercy ERERM SN~ 350 events/year
Ingestion Rate IRSDIL_OFF 0 kg/day
Fractien Irgested FISOIL_OFF 0
(fran contaninated source)
Bxposure Freqercy EFSOIL OFF 7 Ochys/ymr
Sin Surface Aren SADERM_SOFF 0 o2
Byosire Fregercy EFDERM_SOFF 0 events/year
Irhatation Rate IRAIR QT 0 m3/hr

outcoor air

Bqosure Time ETAIR QJT 0 haurs/day

. R R - - . - B - - . : -
. o PR P -~ e - .. PR - o L I - _ =

. _



Irhalation of
indbor air

Irhalation of
irchor air -
~ during showerirg

Ingestion of
fish/shel Lfish

Crep irgestion
arsite soils

Crep irgestion
off-site soils

Meat/mi Lk/eggs
Jrgestion

Exposure Fregqency EFAIR QUT

Irhalation Rate IRAIR_IN
Bxposure Time ETAIR N
Exposure Freqpercy EFAIR_IN
Irhalation Rate [RAIR SH
Bposre Time ETAIR SH
Exposure Frequency EFAIR_SH
Ingestion Rate IRFISH
Fraction Ingested . FIFISH
(fran cantaminated source)

BExposire fregqency EFFISH
Irgestion Rate IRCROP ON
Fraction Ingested FICROP_ON
(fram contamiretad saurce) o
Expoare freqercy ERCRCP_ N
Irgestion Rate IRCROP_OFF
Fraction Ingested FICROP_OFF
(fram comaminated sasce)

Exqposure frequency EFCROP_OFF
Ingestion Rate IREAT
Fraction Ingested FIMEAT
(fram contaminated saurce)

Expoare freqency EREAT

0 days/year

0 m3/hr
0 hours/day

0.a3/hr



PROUECT: UPRR Sacrarento Site
PROJECT FILENAME: A5 441
LAST SAVED
DATE: or/e/e
TIME: 07:12 M
SITE/STLDY AREA: Future lard wse
RECEPTCR: Orsite Resicent - Adilt ard Child Exposures
TOKIC EFFECT: Revised Arsenic Risk Calaulation
Chamical Carcinogen Refererce Dose PC ABS Absarption Fractions
Slope Factor (me/ke/day)™1  (ma/ko/cey) Derma Dermal
-------------------- -- cmmeeeeo- PormEcbility  ASOMPRIGN ---nm--semmmmmmmmmmesooooo e nmee e oo oo
Ingestion  Irhalation  Ingestion Irhalation Corstart Factor Soil vhater Air Ooe  Meat/milk  Fish
- . (water) . (soil) .
(anvhr)




PRAJECT: PR Sacramento Site
PROECT FILENAVE: AS 4.1
LAST SAVED

DATE: 07/02/92
TiME: 07:12 M

SITE/STUDY AREA: Future (ad use
RECEPT(R: Onrsite Resident - Adult ad Child Exposures
TOKIC EFFECT:. Revised Arsenic Risk Calaulation
in in in in in in in Air in Crops in Crges in in
Grourdater  Surface Sail Soil Air Air drirg arsite off-site  Livestock Fish
(mg/L) Water arsite  off-site autcbors  irdoors  showering soil soil Prodrts (my/kg)
(mgl)  Goke) (vke) (mgAw3) (mgAr3)  (maAm3) (mvkg) - (k@)  -(ma/kg) - - - L - - - - S -

Arsenic 0 0 8.00 0 0 0 0 0 0 0 0



- - . . I N ot > w0

PROJECT: UPRR Secramento Site
PIWE:TFIIBWE AS 4.1

LAST SAVED
DATE: 07/2/5%2
TIME: 07:12 A

SITE/STDY AREA:  Future land use

RECEPTQR: Orsite Resident - Adult ard Child Exposures
TOXIC EFFECT: Revised Arsenic Risk Calculation
Chanical Intake fram each pathway (ng/kg-ciy)

Orirking Drirking Water Dermal Dermal  Derwal Soil Soil Dermal  Dermel [InhalationIrhatationirhalationingestion Ingestion irgestion Ingestion  Total
Water  Water Irgestion Cotact Contact Cotact Ingestion Irgestion Contact Cattact Outbor  [ncbor during  of Fish  of Orgps of Orgs of meat/
Ingestionlrgestion shile Surface Surface Groud  arsite  off-site  with with Air Air  showerirg ad arsite off-site milk/eggs

Groudd Suface SWinming  water  water  water soil soil  arsite off-site Shellfish  soil Soil
water  water Swimming ShaweringShowering soil soil
Arsenic 0.0e+00 0.C6+00 0.06+00 0.CE+00 0.0EHD 0.0E+00 BE% 0.CE+00 1.Z-07 0.0400 O0.E+0 C.CE+00 O0.(E+00 0.0E40 U(E'm 0.Ce+00 0.CE+00 3.%05




PROJECT: UPRR Sacramento Site
PROUECT FILENAE: AS 4.1
LAST SAVED

DATE: 07/02/92

TIME: 07:12 M
SITE/STUDY AREA: Futire lad wse

RECEPT(R: Onrsite Resident - Adult ad Child Exposures
TOXIC EFFECT: Revised Arsenic Risk Calculation
Chemical Lifetime carcer risks fram each pattwey

Drirking Drirkirg Water Dermal Dermat  Denmal Sail Soil Demal Demml Irhalationlrhalationlrhalationirgestion Irgsstionlngestion Ingestian  Total  Total
Water Water Irgestion Gontact Contact Cotact Ingestion Ingestion Cotact  Contact  Outcbor  Irdbor during  of Fish of Orgps of Orgs  of meat/ (Pathuey)(Scererio)
Ingestion Ingestion shile Suface Surface Grard orsite off-site  wWith with Air Alr  showerirg  ad arsite off-site milk/eggs

Grourd  Surface Swimming  water wter  wter soil soil  orsite off-site shetlfish  Soil Soil
whater water SWinmirg Shawaringshowerirg soil soil
Arsenic 0.0e+00 0.0E+00 OCBCO 0.Ce+00 0.0E+00 0.(E+00 6.66-06 0.0E+00 2.1E-07 O0.0e+00 0.05+00 0.06+00 0.0e+00 O0.0e400 0.0E+#00 0.06¢00 O.0E+00 6.BE-05




PROJECT: UPRR Sacramerto Site
PROJECT FILENAME: AS QA1
LAST SAVED:
DATE: 07/0/92
TIME: 07:16 M
SITE/STLDY AREA: Future land wse
RECEPT(R: Orsite Resident - Adult ad Child Exposres
TQXIC EFFECT: Revised Arsenic Risk Calculation
OOMMENTS: Caloulation has been revised in accordance with DTSC request,
Recaleulation is besed an EPA RAGS Standard Default Bxpoatre Factors
guidanoe '
PREAMBLE ;

This is a risk assesanent nocel for evatuating health risks associated
with chanical contamination detected in erwiramental media (soil, air,
graudhater or surface water). This mdel is designed to evaluate health
risks associated with exposures from several differert pathways using the
quidelines presented in the EPA Risk Assesstent Quidance for Superfurd
(RAGS). This mdel wses chemical concentratias measured durirg site
imvestigations or estimeted in envircmental fate ad transport mockls
to estimate health risks.



Drinkirg water
ingestion
Ingestion dring
swimming

Dermal contact

with surface water -
Swimmirg

Dermal catact

with surfaoe water -
Shawering

Permal contact
with ground water -
Shawering

Soil irgestion
ansite soils

Dermal cantact
with arsite soil

Soil irgestion
off-site soils

Demel contact
with off-site soil

Irhalation of
autdoor air

UPRR Sacramarto Site
AS LA

07/@2/92
07:1%6 M

Future lad wse

Orsite Resident - Adult and Child Exposures
Revised Arsenic Risk Calaulatian

Bqoaure Duration
Averaging Time
Ingestion Rate
Exposure Freguercy

Contact Rate
BExposre Time
Exposare Freguercy
%kin Surface Area
Expoare Time
Expoaure Freqency

Ingestion Rate
Fraction lngested

(fran cotaninated sairce)
= EFSOIL’ON

Expodure Freqency
skin Surface Area
Soil to skin acherece
factor

Bxpoaure Freqency

Irgestion Rate
Fraction Ingested

(fram contaninated saurce)

Bqoaure Freqency
Kin Surface Area

Bxposure Frequercy

Irhalation Rate
Exposure Time

IRATER
ERATER

R
ETSWIM
EFSWIM

SADERM W
ETOERM W
EFOERM W
SAOERM S
EDERM S
EFDERM S
SDERM G
ETDERM G
EFERM G

IRSDIL,_CN
FISOIL_ON

SADERM_SON
AF

EFDERM SN

IRSDIL_OFF
FISOLL_OFF

EFSOIL_OFF

SADERM_SOFF
ERERM_SOFF

IRAIR QLT
ETAIR QUT

Valle Units

0 Lhar
0 hars/evert
0 events/year

0 ar2
0 haurs/day
0 events/year

0 a2

0 hars/day
0 events/year
0 are

0 hars/day
0 events/year

0.0002 kg/chay
1

350 days/year -

3120 anf'2
0.00000145 kg/am?

350 events/yeer
0 kg/day
o

0 days/yesr

0 a2
0 events/year

0 m3mr
0 haurs/day



Irhalation of
indoor atr

Irhalation of
incbor air -
during shoserirg
Irgestion of
fish/shellfish

Crgp irgestion
arsite soils

Crep ingestion
c_:ff-site soils

Meat/mi Lk/eqgs
irgestion

Exposure Freqency EFAIR QUT
Irhalation Rate IRAIR_IN
Exposure Time ETAIR_IN
Exposure Frequency EFAIR_IN
Irhalation Rate 1RAIR SH
Exqrosure Time ETAIR_SH
Expostre Freguency EFAIR SH
Ingestion Rate IRFISH
Fractian [rgested FIFISH
(fran cortaminated sarce)

Exposire freqency EFFISH
Irgestion Rate IRCROP (N
Fraction [rgested FICROP_ON

(fran contaminated saurce)

Exposure frecuency EFCROP_ON
Ingestion Rate IRCRCP_OFF
Fraction Irgested FICROP_OFF

(fran contaninated source)

Exqposure frequency EFCRCP_OFF
Ingestion Rate IREAT
Fraction Ingested FIMEAT
(fram contaminated saurce)

Exposure freqercy EREAT

- —

0 days/year

0 m3/hr
0 haurs/day

0 m3hr



PROUECT:

PROJECT FILENAME:

LAST SAVED

SITE/STUDY AREA:
. RECEPTCR:
TOKIC EFFECT:

Chamical

UPRR Sacramento Site
AS_ AT

DATE: 07/@/92
TIME: 07:%6 M

Rature lad wse
arsite Resident - Adult and Child Exposures
Revised Arsenic Risk Calculation

Carcinogen Reference Dose
Slope Factor (ma/ka/day)™-1  (ma/kg/day)

Ingestion  Irhalation  Irgestion Irhalation

PC ABS
Dermal Dermal
--- Permesbility Absorption
Coastart Factor
(water) (soil)
(awhr)
0.0007




PROUECT: UPRR Sacramento Site
PROUECT FILENAME: AS A1
LAST SAVED
DATE: or/e/52
TIME: 07:16 M
SITE/STUDY AREA: Future lad wse
RECEPTR: On-site Resident - Adult and Child Exposures
TONIC EFFECT: Revised Arsenic.Risk Calculation
in in in in in in in Air in Crops in Crges in in
Grourdster  Sur-face Soil Soil Air Air drirg arsite off-site Livestack Fish
(m/L) Water arsite  off-site amdors  irdoors  showering soil soil Prdrts (mgrkg)

(man)  (mw/kg) (ma/kg) (mAr3) (mAr3) (mgAT3) (ma/kg) (ke (k)



PROJECT: UPRR Sacramento Site
FROECT FILENAVE:  AS 4A.WK1
LAST SAVED
DATE: 07/02/%2
TIME: 07:16 M
SITE/STLDY AREA: Future land wse
RECEPTR:. Orsite Residert - khltadﬂh!ldqu:s
TOXIC EFFECT: Revised Arsenic Risk Calaulation
Chamical Intake fmnead'\pathay (rrulk?dw)
Drlrklru Drirking Water Demmal Dermal Dermml Soil Soil Demel  Dermal irhalationirhalationirhalationingestion irgestion Ingestian Ingsstion  Total
Water  MWater Ingestion Cortact Cottact Cemtact Ingestion Ingestion Cottact Catact Qutdoor  Indbor during  of Fish  of Ogps of Crgps  of meat/
Ingestioningestion while Surface Suface Goud orsite  off-site  with with Air Air  showering ad arsite off-site milk/eggs
Goud  Qrface Swimming  water  water  water soil soil  arsite off-site Shellfish  Soil Soil
water  water Swinming ShoweringShowering soil soil
Arsenic 0.0e40 0.Ce+«00 0.0E+00 0.CE+00 0,0e+00 O.06+00 B8.7E-06 0.06400 1.4E-07 0.05400 O0.CE+00 0.06+00 O0.06+00 O0.06+00 0.05+00 0.0e+00 0@0) 8806




PROJECT: LPRR Sacramento Site
PROJECT FILENAME:  AS 4A.WK1
LAST SAVED

DATE: 07/02/92

TIME: 07:16 ™
SITE/STUDY AREA: Future lard use

RECEPT(R: Orrsite Resident - Adult ard Chi td Exposures
TOKIC EFFECT: Revised Arsenic Risk Calastation
Chamical Lifetime carcer risks fran each pathvay

Drirkirg Drirkirg Water Derml Dermal Demsl Soil Soil Devml  Dermmal [IrhalationirhalationInhalationirgestion Ingestioningestion Ingestion Total  Total
Water  Water Ingestion Covtact Covtact Catact Ingestion Ingestion Cotact OComtact Qutdbor  kndoor drirg  of Fish of Ogps of &rges  of meat/ (Pathwey)(Scarario)
Irgestion Ingestion while 9Surface Surface Grard  arsite off-site  with with Air Air shoering ad arsite off-site milk/eggs

Gord Surface SWinmirg  sater water  water sail soil  arsite  off-site Shellfish Soil Soil
water water Swimmng Showeringshowerirg soil soil
Arsenic 0.06400 0.08+00 0.=+00 0.06#00 0.06+00 0.0:+00 1.56-056 0.06#00 2.4E-07 0.0e+00 OC.0+0 00540 0.0E+00 O0.0e+00 0.Ce+00 0.0e+00 0.0e+00 1.56-(B




Inhalation of
irchor air

Irhalation of
irdbor air -
during shawerirg

Treestion of
fishvshel ifish

Crgp irgestion
arsite soils

Crop irgestion
off-site soils

Meat /i Lk/eggs
ingestin

Expoaure Freguarcy EFAIR QiT
Irhalaticn Rate IRAIR_IN
Bqoaure Time ETAIR_IN
Bqosre Freqency EFAIR_IN
Irhalatiah Rate TRAIR_SH
Bxposure Time ETAIR SH
Exposure Frequency EFAIR_SH
Ingestiaon Rate IRFISH
Fraction Ingested FIFISH
(from contaninated saurce)

Bpostre frequecy EFFISH
Ingestion Rate TREROP_ (N
Fraction Ingested FICROP_ON
(fram contaminetad saurce)

Expoaire freqercy ERRCP (N
Ingestian Rate TRCRCP_OFF
fraction Ingested FICRCP_OFF
{fron cortaminated source)

Bqposure frequency EFCRCP_OFF
Ingestion Rate IREAT
Fraction Ingested FIMEAT
(fran contaminated source)

Eqpoaure freqercy ERVEAT

0 days/year

0 nf3mr
0 bars/day
0 days/year

0 m3/hr
0 haurs/day
0 days/yenr

0 kg/day
0

0 days/year
0 kg/day
b}




PROJECT:

PROECT FILENNE:

LAST SAVD

SITE/STLDY AREA;
RECEPT(R:
TKIC EFFECT:

Chanical

UPRR Sacramento Site

AS AWK
DATE: T /R/2
TIME: 07:%6 M
Future land se '
Orsite Resident - Adult and Child Exposures
Revisad Arsenic Risk Calasdation
Carcinogen ) Refererce Dose PC ABS
Slope Factor (me/ka/dwy)™-1  (mg/ka/day) Dermal Dermal
------------------------------------------------------- Pemesbility Amoption -----------
Ingestion  Irhalation  Ingestion Irhalation Castart Factor Soil
(warter) (soil)
(anthr)
1.7 15 0.001 0.001 0.0007 1.0

Absarptian Fractios
Water Air Oos  Meat/fmilk  Fish
1.00 1.00 1.0 1.0 1.00




..........................................................................................................................................................
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PROJECT: UPRR Sacramento Site
PROJECT FILENAME: AS 4AWK1
LAST SAED

DATE: 07/02/92

TIME: 07:16 A

SITE/SILDY ARFA:  Futre lad wse
RECEPTR: Orsite Residant - Adult ard Child Exposures
TOIC EFFECT: Revised Arseriic Risk Calculation

Chamical Irtake fran each pathway (mo/kg-day)

__________________________________________________________________________ R, gy g g g

Drirkirg Drirkirg ater Demal Demal Dermel  Soil  Soil  Dermal  Dermsl Irhalaticirhalationirhalationlngsstion Ingestion Irgestion Irgestion  Total
Water  Water Ingestion Cotact Cattact Contact Irgestion Ingestion Catact Cowact Quicbor  Ircbor  duaring  of Fish  of Ongps of Crgps  of mest/
Irgestionirgestion while Suface SQrface Groud arsite off-site  with with Air Air shaering ad arsite off-site milk/eggs

Grard Surface Seimming weter  wAter  sAter soil soil  arsite off-site Shellfish  Soil Soil
water  sater SWinming ShowerirgShowering soil soil
Arsenic 0.0e400 0.05+00 0.0E+00 O.CE+00 O0.CE+00 O0.0E+00 8.7%-05 0.08+00 1.46-07 0.0e+00 0.0e+00 O0.05+00 O0.0e+00 0.06+00 0.CE+00 OC.Ce+00 O.(E+Q0 8.8%E-05
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PROUECT: UPRR Sacramento Site
PROJECT FILENAME: AS AAMK]
LAST SAVED

DATE: 07/02/92

TIME: 07:16 AM

SITE/STUDY ‘AREA: Futre land use

RECEPT(R: Onr-site Resicert - Adult ad Child Exr.m.rs
TOKIC EFFECT: Revised Arsenic Risk Calautation
Chamical Lifetire cacer risks fron each pathway

Orirkirg Drirking Water Dermal Dermal Dermal Soil Soit Dermal  Dermel Irhalanaﬂrlalanmlrhalau:nlrmst\m Ingssticningestion Ingestion Total  Total
Water Water Irgestion Cotact Contact Contact Ingestion Irgestion Cortact Corgact Outbor  Ircbor dring  of Fish of Ogps of Crgps  of meat/ (Pathuay)(Scarario)
Ingestion Irgestion. while Suface Surface Grod  arsite off-site  with with Air Air shoering ad arsite off-site milk/eggs

Goud Surface SWinming  water water  Water soil soil  arsite off-site sellfish  Sail Soil
water sater Swimming ShoweringShawering soil soil
Arsenic 0.0e+00 0.06+00 0.(E+00 0.0E+00 0.0E+00 O0.CE400 1.56-05 0.06400 2.4E-07 O0.06+00 O0.0E+00 O0.0E400 O0.CEKD 0.06400 0.CE+00  0.CE+00 0CE+0315£(5
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