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(916) 387-8800 FAX: (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 

Re: 	Transmittal 
Responses 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 Investigation/Feasibility Study Report (Dames & 
Moore, November 1991) and the Draft Remedial Action Plan (Dames, & Moore, November 1991). 
Additionally provided as Attachments 3, 4, and 5, are recalculations of the cancer risk associated with 
background concentrations of arsenic in soil. 

If you have any questions or require further clarification, please contact the undersigned at 
(916) 387-7527. 

Sincerely, 
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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 
California 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 I Street, Room 205 
Sacramento, CA 95814 
Attn: Sally Hencken, Aid 
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Mr. Tom Finley, Division Manager 
Department of Public Works 
City of Sacramento 
927 Tenth Street, Room 200 
Sacramento, CA 95814 

Mr. Reginald Young 
Deputy Director Public Works 
City of Sacramento 
915 I Street, Room 207 
Sacramento, CA 95814 

Mr. Bob Thomas 
Deputy City Manager 
915 1 Street, Room 101 
Sacramento, CA 95814 

Ms. Genevieve Shiroma 
Sierra Curtis Neighborhood Association 
2791 24th Street 
Sacramento, CA 95818 

Sacramento City College Library 
Library Reference 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 
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Union Pacific Railroad Company 
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Los Angeles, CA 90022 

Ms. Patricia Mendoza 
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Department of Planning & Development 
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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 

ittil.ent/Dit 
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Utter to UPRR from 
	

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 

the DTSC, dated 
	

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. 

3/11/92 
	

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 applicable to this site. 
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TABLE 2 
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 4  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 table will be provided in the revised RAP, as requested. It will contain the revised 
risk-based RAO for arsenicin soil, which was calculated as described in the response to 
the previous comment, and the RAOs associated with restricted land uses. 

Memorandum to 
DISC Jose Salcedo 
from Jim 
Carlisle/Michael 
Wade, dated 
1121/92 

In the text (page 24) Table 9 is identified as dealing with off-site groundwater, while the 
title 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 paragraph 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 to the 10 pg/dL blood lead level as a target level is consistent with EPA 
guidance on soil lead cleanup levels, which recommends "a model projection benchmark of 
either 95 percent of the sensitive population having blood lead levels below 10 Agicil, or a 
95 percent probability of an individual having a blood lead level below 10 pg/dL.* We 
have characterized risks associated with lead in soil (using the EPA IU-BK model) in light 
of this recommendation. The default concentration of 0.2 pg/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 	a-neurotoxin and should be summed with 
both. Chromium is listed as a hepatotoxin. We do not insist that this be corrected prior 
to acceptance of the BHRA, but we will expect to 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. 

lAC42.011 
	

1 



Is au MN tit ien. plio tat vim ati   aNk 1WS = i 	de OW 

TABLE 2 (continued) 
DTSC COMMENTS AND UPRR RESPONSES 

REVISED BASELINE HEALTH RISK ASSESSMENT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

.. 	.. 
, . 

.:. 	 . 	 ...2.:::...:....::: . :.:. 

. 

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 ofthe 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 iii their Report otAFTril - 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 RID along with the 
recalculation of the risks. 
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TABLE 3 
DTSC COMMENTS AND UPRR RESPONSES 

DRAFT REMEDIAL ACTION PLAN 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

outotent... 

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

The proposed rernediation 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 reevaluate remedial alternatives and propose a remedy that assures that the 
desired future land uses can be attained. 

When the Addendum RI/FS Report for the site was prepared, land use issues had not been 
fully developed and discussed by interested parties including the DTSC, the City, and 
members of the community. It was therefore not possible to predict specific land uses which 
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. 
Additionally, UPRR received input from the DTSC regarding what the DTSC believes would 

' be appropriate land use from a public health perspective during a meeting on March 12, 1992. 
In a subsequent DTSC letter to the City of Sacramento dated April 6, 1992, the DTSC further 
delineated 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 alternatives 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 he the only area that can be used for typical single 
family residential development because historically this area was not used for any - iiidustrial - 
purposes. Native soil is consistently encountered within the top six inches. Because of the 
intense industrial use of the rest of the site, it may be impractical 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. 

The issues of future land use, including residential (unrestricted) and commercial/light 
— industrial use (restricted), in the inactive portion of the-site-will be addressed for each _ 

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

The Department does 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 RAOs 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 RAOs 
similar to what we recommend in our July fact sheet, 25 ppm for arsenic and 300 ppm for lead. 

In addition to the FS Supplement, 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 RUFS Report are based on the assumption of unrestricted land use. As discussed 
in Dames & Moore's letter to DISC 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.e., commercial or light industrial) land use scenario. This issue is discussed 
further in the response to DTSC comments on the HRA and will be discussed in the FS 
Supplement as well. 

s.C42.011 
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TABLE 3 (continued) 
DTSC COMMENTS AND UPRR RESPONSES 

DRAFT REMEDIAL ACTION PLAN 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 
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On an interim basis, until redevelopment occurs, it may be appropriate to 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 to 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 to 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 health 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 ballast. 

If the analysis performed in preparation of the RUFS Report and IIRA supplements indicates 
that removal of asbestos contamination is required to achieve the human health protection and 
land use objectives identified in the FS Supplement, then the recommended remedial 
alternatives for the affected operable units will include removal of asbestos contamination. 

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

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

Page 99, Section 6.2.6.4 - Alternative 2 is not acceptable to 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 legend in Table 7 makes reference to Table 13. Table 13 does not exist in the draft 
RAP. Please correct, 

_ 	_ 
This comet refers to the

- 
 DreilkAP rather 1W- the Addendum RUFS -Report.- Thisitem - 

will be corrected in the revised Draft RAP. 
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ATTACHMENT 2 

CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 
ADDENDUM Run REPORT 

LEACHABILITY STUDY 
AND 

REVISED BASELINE HEALTH RISK ASSESSMENT 

UNION PACIFIC RAILROAD YARD 
SACRAMENTO, CALIFORNIA 
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TABLE 1 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 
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Comment ,. Response 
 

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

. 

. 

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

It is agreed that the recommended remedial alternatives would limit future land use. This 
issue will be discussed in the FS Supplement as described in the response to DTSC's similar 
comment (see page 1). 

Some off-site soil 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) to mitigate soil Operable Unit S-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 to 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 to 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 Kleinfelder to be highly subjective and lacking in technical detail. 
The detailed assessment should 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. Tteatability 
studies and fate and transport modeling would have been beneficial by allowing quantitative 
assessment 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 applied consistently to each 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 •RUFS -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 RUFS 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 S-5 is not known, and S-5 is not considered further in the FS. 

At the time the Addendum FU/FS Report was prepared, the active portion of the site had only 
been preliminarily evaluated. Because the active portion of the site is distinct from the 
inactive portion of the site in terms of present and desired future land use, it was defined as a 
separate soil 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. 

C42.011 
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TABLE 1 (continued) 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

. . 	est/Pate . .... 	' 	 - 	 anifil 

.. 	.. 	„ 	 ., 
., 	-.. 	 . 	. 	. 	 ••••• 	 

Operable Unit S-4 is defined as arsenic and off-she lead contamination. The FS applied RAOs 

developed for the site to this off-site operable unit. For the RAO for off-site lead, off-site risks 
should be addressed. 	Health & Safety Code Sec. 25356.1(c)(4) also requires that pre-existing 
background contamination levels be consider in selecting RA0s. Since the baseline IIRA 

considers future residents, the resulting RAOs also may have application to S-4. We recommend 

that the RAO for lead be revised for S-4 to conclusively document its specific applicability to the 
off-site property. 

An interim remedial measure (IRM) to mitigate soil Operable Unit S-4 was conducted in 

accordance with a DTSC-approved Work Plan in October 1991. The details of the BtM are 

presented in the Report of Interim Remedial Measures which was submitted to the DTSC in 
February 1992. 

It is not clear to us the distinction of the three operable units. Are the operable units 

geographically based, contaminant based, or separated by other characteristics? It appears that the 

distinction of S-2 is the presence of buried drums. Figure 32 presents the geographical zones of 

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. 

The three operable units which comprise the inactive portion of the site were defined by a 

combination of geography, contaminant types, and degree of soil contamination present. 

Clarification will he provided in the FS Supplement. 

In our opinion, the operable units taken together should include all soil with environmental 

contamination, that is constituents above naturally-occurring concentrations. The RAOs may 

define a smaller volume needing remediation. As the RAO is increased or decreased based on 

new information or refined calculation, the volume planned for remediation will change. The 

operable unit would not change. This may be considered by some a moot point, however, the 

National Contingency Plan encourages consideration of at least one remedy that exceeds 

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 

units based on the distinguishing characteristic and estimating the total-affected volume in each 
case. Remedial alternatives could then consider, where applicable, the incremental cost of 
exceeding the RAG either by volume or treatment efficiency. 

The soil operable units geographically include all soil contamination present at the site. The 

geographic boundaries of the these operable units presented in the Addendum RUFS Report 

(see Figure 32) clearly include all soil (contaminated and uncontaminated) within the off-site, 

active, and inactive portions of the site. The affected soil areas and volumes presented in 

Section 6.3 were calculated on the basis of the RAOs because it is those volumes and areas 
which would need to be remecliated. 

Calculation of the incremental cost of exceeding an RAO is not required under CERCLA 

(Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA, 

USEPA, 1988), and may be inappropriate given the required accuracy range of remedial cost 

estimates (+50% to -30%). In estimating costs for the Final Candidate Alternatives, a 

reasonable effort was made to provide a constant level of detail and accuracy; however, the 
accuracy of estimated costs may vary between alternatives within the allowed range. 
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TABLE I (continued) 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 
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Our understanding of this alternative [Alternative 41 is that development of S-1 for 
multiresidential or light commercial use would be difficult to impossible. The purpose of 
restricting site access is not made clear. New development would require removing this access 
restriction and achieving the objective another way. We recommend the FS state clearly the 
objective of restricting site access and provide some information on other means for achieving the 
goals of such a restriction. 

Development would have to consider at all times either maintaining the integrity of the asphalt 
cap or engineering a replacement cover that would provide equal or better environmental 
protection. 

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 /cave 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 at all times to ensure cap effectiveness. 

As stated above, at the time the Addendum RUFS Report was prepared, agency and public 
input regarding future land use were not available. Additionally, the DTSC has now directed 
UPRR to develop RAOs for restricted future land use. The alternatives for the operable units 
will be reevaluated in the FS Supplement using the restricted site RAOs and incorporating 
agency and public comments regarding desired and appropriate future land use into the 
detailed analysis of the Final Candidate Alternatives. This may affect the ranking of the 
remedial alternatives for one or more operable units, resulting in selection of a different 
recommended alternative. If an alternative involving placement of an engineered cap is 
selected, associated restrictions on land use, construction/development limitations, cap 
integrity and maintenance, and protection of future site workers or other potentially exposed 
populations will be addressed in the FS Supplement. 

A look at the detailed assessment of Alternative 4 for S-1 is in order. The author's rate this 
alternative "good" for long-term effectiveness. There is no detailed analysis provided to support 
this statement. In our opinion the FS does not provide a true detailed assessment of the 
alternatives. A true detailed assessment involves calculations, and fate and transport modeling. 
Where necessary, ARAR compliance or efficiency is demonstrated with laboratory-, bench-, or 
pilot-scale treatability studies. While we would agree 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 alternative [Alternative 41, the long-term effectiveness could have 
been cost-effectively 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. 

Fate and transport modeling was conducted for the Addendum RI/FS Report. Specifically, the 
potential for migration of TPH constituents was evaluated and the results of this model were 
presented in the Leachability Study. During preparation of the FS Supplement, land use 
assumptions will be re-evaluated. Part of this re-evaluation may include fate and transport 
modeling to assess the effectiveness of capping. 
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TABLE 1 (continued) 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

Innen 

The detailed assessment ranks Alternative No. 4 as fair in meeting the reduction of toxicity, 
mobility, or volume of the contaminants. Kleinfelder feels that this alternative ranks poor for this 
criteria since mobility reduction refers to processes 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 effectiveness 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-engineered 
and well-maintained cap limits mobility of contaminants and contaminated materials in two 
ways: 

• suspension of contaminated fines in ambient air is essentially eliminated because air 
moving across the cap is prevented from coming into contact with the fines; and 

• surface and rainwater infiltration through the cap is restricted due to 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 groundwater table is thereby restricted. 

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

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 effectiveness of the 
cap in protecting ground water. What action is taken if ground water contamination worsens 
despite the cap? We recommend more clarity as to 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 water quality, then further remediation could likely be required. If 

=development Of- the- site has occurred, further remediation may require condemning and 
dismantling the new development so that the contaminated soil could be excavated. (Again the 
alternative calls for access restriction to the site.) 

The purpose of groundwater monitoring, where proposed, is to provide early warning of 
potential future groundwater impacts caused by migration of residual contaminants. If new 
groundwater impacts were to occur following installation of a cap, steps could be taken to 
remove, treat 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 
site to_exclude many beneficial land uses. As described above, new information regarding 
desirable and appropriate future land use at the site indicates thai -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 Alternative 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 RA0s. Alternative 5 and 6 are 
similar with the difference being the use of on-site treatment in one case but not in the other. In 
either 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 Alternative 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. 

SAC42.011 
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TABLE I (continued) 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

• . .Document/Date...  . 	. 	.. 	 .. 	 ...... 	 . 	.. 	 . 	. 	. 	. 	. 	. 	. 	 . 	.. 	.. 	.... 	., 	. Rponse 

The only real difference between Alternatives 5 and 6 and Alternative 4 is that 8,800 cubic yards Groundwater monitoring would not be required for alternatives 5 and 6 because both of these 
of soil with arsenic over 75 mg/kg or lead over 500 mg/kg would be excavated and handled alternatives provide for removal of the soils containing the highest concentrations of metals. It 

, 	separately from the almost 100,000 cubic yards of soil that comprise the total operable unit, is reasonable to conclude, especially in the case of petroleum hydrocarbons, that the soils 
Therefore, from the point of view of future development and dealing with maintaining the cap, containing the highest concentrations of contaminants (Hot Spots) are more likely to be a 

. there is a less than 10% difference in Alternatives 5 and 6 from Alternative 4. However, the FS potential future source of groundwater contamination. Arsenic and lead from the Hot Spots 
states that for Alternatives 5 and 6, ground water monitoring would not be required. This would are not expected, per se, to leach to groundwater and in fact have not been demonstrated to be 
eliminate one of the concerns for future development if true. What is the basis for this statement? impacting groundwater at this site (additional evaluation of the source and mobility of the 
Is the lead and arsenic from the *hot spots' expected to leach into the ground water? If so why is metals is ongoing). However, the Hot Spots do pose a greater potential threat to groundwater 
Alternative 4 acceptable? How , were the hot spot values derived? We recommend that the City relative to soils with lower contaminant concentrations. The rationale for selection of Hot 
request a clarification of these questions. If indeed long-term ground Water monitoring can be Spot levels will be clarified in the FS Supplement. 
avoided with Alternatives 5 or 6, this would be an advantage for future development. . 

The detailed assessment of Alternative 10 rates the short-term effectiveness at poor; the reduction Alternative 10 appears attractive because by removing a large majority of the contaminants, it 
of toxicity, mobility, and volume at fair; and the implementability at fair. These are subjective, would allow for virtually unlimited future land use options. However, due to the large volume 
Certainly the toxicity, mobility, and volume of contaminants at the site would be greatly reduced of contaminated soil, the fine-grained soils which predominate at the site, and the nature of 
giving this alternative a good rating for this criteria. 	Implementability and short-term large earth moving projects, it is reasonable to conclude that implementation of this alternative 
effectiveness depend on the rate at which soil is removed. Additional time could be taken to will result in poor short term effectiveness caused by potential health risks to on-site workers 
reduce impacts. The detailed assessment of Alternative 10 should be re-evaluated, 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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TABLE I (continued) 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

_ 
,DucusuenfiDute . Rnijioase 

Missing from the detailed assessment is an alternative for excavation of soil to RAOs and on-site 
treatment of the soil to meet RA0s. This was Alternative 9, which for S-1 was screenedin 
Section 6.5.1.9. The low implementability for this alternative is primarily due to reliance on soil 
washing as the technology for treating heavy metals in soil. We recommend this alternative be 
re-screened considering the following alternatives: 

Excavation of soil above RAOs and on-aite treatment by: 

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

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

9C: Removal and destruction of hydrocarbons using low temperature thermal desoiption, 
delisting of the heavy-metal contaminated soil, and use of the soil on-site as engineered 
backfill under new buildings and roadways. This alternative 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-
bating") 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 requires detailed knowledge about the planned future development at the site, which is 
not currently available. The following responses apply to the three alternatives proposed: 

9A: This alternative may be technically feasible, but detailed analysis would not be possible 
at this time because no detailed redevelopment plan for the site exists. In order to 
evaluate the cost, technical feasibility, and irriplementability, 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. 

913: Municipal solid waste landfill leachate can have a low pH and be aggressive chemically 
to soil containing metals. Placement of stabilized/solidified hazardous waste in a Class 
Efl 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 tradability suidies and 
analytical testing which, in our opinion, is not justified for preliminary screening of 
alternatives. 

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

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 tackifter. This was applied in conjunction with a hydroseeding of a layer of mulch. 
MiiinteMance of the hydroseeded layer mum -be maintained as aninterim.rneasure,.antLasbestos 
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 soils be removed in order to 
provide for long term protection of human health, then the recommended remedial alternative 
for_Operable Unit 5-1 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 RA0s. There are also small circles of S-2 about the site. What is the defining criteria 
for S-2? This should be made clear. 

The geographic boundaries 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 5-3. The primary defining characteristic of 5-2 is contaminant-based: S-2 
contains petroleum hydrocarbons which have been detected in soils in the inactive portion of 
the site. This will be further clarified in the FS Supplement. 

The FS concludes that 5-2 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. 

AC42.011 
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TABLE I (continued) 

CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 
ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 

UNION PACIFIC RAILROAD YARD 
SACRAMENTO, CALIFORNIA 
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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 ingfirg for 
lead, and 75 mg/kg for arsenic is not provided. For TPH, it is stated that hot spots are areas 
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 RA0s. We are confused as to the need to separate S-3 from S-1; virtually the same 
contaminants are in each. The same remedial approach is recommended for 5-3 as for S-2. 
Comments made for S-2 and applicable comments made for S-2 apply for S-3. 

• 

Soil Operable Units S-1 and S-3 are 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 
separable operable units: 

• Because the land in S-3 was not historically used for heavy industrial putposes as S-1 
was, S-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 are more viable and less costly per 
unit for S-3 than they are for S-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 to 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 alternatives. 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 OW-1 is defined as Plume A. Plume A is described on page 42 of the 
Addendum RI/FS Report (Dames& Moore, NOVerlibe11991),--sliown on Figure 30, and is the 
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 page 42, is shown 
on Figure 30, and is the small plume southwest of Plume A. 

The terminology used on page 60 (Plumes A, B, ..., F) to define 0W-1 and GW-2 is from the 
RUFS Report (Dames & Moore, May 1991) when groundwater impacts were defined 
differently. For consistency and clarity, the terminology used to describe Operable Units 
OW-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 turns 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. 

iAC42.011 
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TABLE I (continued) 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

ADDENDUM REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 
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The high variation in the assumed flow rate is due to the lack of design information. Modeling, 
aquifer testing, treatability studies, and a detailed design would appear to be needed and will be 
needed in the remedial action plan. 

An aquifer pumping test has been conducted and a groundwater model developed. These data 
will be used to better estimate design parameters for the groundwater remedial system. 

Operable unit GW-2 includes nickel, which does not degrade. Nickel is now in concentrations 
greater than the applied action level (AAL), and one would expect that once an MCL is 
established it would be lower than the existing AAL. Nickel is not then remediated. 

U.S. EPA has recently promulgated an MCL of 100 fig/ I for nickel, effective 1993. Nickel 
will be addressed in the FS Supplement. 

The deed restriction only alternative (Alternative 2) for the ground water operable units does not 
address "the effect of contaminated or pollution levels upon present, future, and probable 
beneficial uses of contaminated, polluted, or threatened resources' as required by Health & Safety 
Code see. 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 
unlikely. DTSC can declare the property as "hazardous waste property* under Health & Safety 
Code sec. 25220, et seq. and unilaterally placeuse restrictions on the property. This would 
constitute a taking or condemnation of property, which would require reimbursement by the state 
or UPRR. coating potentially more than the more active remediation alternatives considered in the 
RI/FS Report. Deed restriction is less difficult on site. 

The DTSC does not accept Alternative 2 for Operable Unit GW-2. Extraction and treatment 
for this operable unit will be further discussed with the DTSC, and comments addressed in the 
FS Supplement. 
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TABLE 2 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

LEACHABILITY STUDY 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

.. 	:..... 	.: 	:.:. 	. 	. 	.. 
Document/ 	e• .. 	 ... 	. 	.. . OS 

Letter to the DISC 

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 environment. 

The analysis specifically related to protection of human health. 

The soil RAO for total petroleum hydrocarbons (TPH) is provided as a depth- 

dependent concentration resulting from a leaching study. 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 

approach to evaluating an RAO kir TN-I. 

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. 

. 

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-solvents 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 naphthifilie, abo-tie whit can be-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 exceeding adepth-specific RAO 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. 

AC42.0111 
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TABLE 2 (continued) 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

LEACHABILITY STUDY 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

Document/ 	t 
..., • Comment . . 	 . 	. 	. 	. 	, 

The Regional Water Quality Control Board may question using a dilution factor 

since you are essentially advocating the degradation of groundwater up to the 
health advisory number. 

This approach follows, and is consistent with, the Regional Water Quality Control Board's 

"Designated Level Methodology.' 

■ AC42.011 	 2 
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TABLE 2 (continued) 
DTSC COMMENTS AND UPRR RESPONSES 

REVISED BASELINE HEALTH RISK ASSESSMENT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 
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Difti*fitfint 
•,','::::::::::::::::::::::::;'.. $,:.1::::i:ii:::::::::::::::::::::::::::: .* .. 

Letter to the DISC 
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 locations, 

• 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 at 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 not include pavement, and therefore, 
airborne dust may be created, There is a 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 calculated 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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TABLE 3 (continued) 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

REVISED BASELINE HEALTH RISK ASSESSMENT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

• • 
••. • 	 ••••••• 	 • llesiAmse 

• 
• 
• 
• 

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 dor.s 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 soil 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 revising the HRA to add in toxicological information 
to allow a more in depth review. 

The HRA will not be revised; a recalculation of risks will be performed as requested by 
DISC, 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 IUDs to inhalation IUDs. 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 Rh) used for 1,1-DCE via IRIS is 
dated (1/1189) and should be checked for update. 

Calculation of inhalation reference concentrations (RfCs) will be performed if requested by 
DISC. 
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TABLE 3 (continual) 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

REVISED BASELINE HEALTH RISK ASSESSMENT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

..••••,••,••• • 	 • 	 •• 

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-containingmaterial." 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 should 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 soil. The RAO of one percent in soil would be used, 
should asbestos-impacted soil be excavated. However excavation is - not a preferred 
remedial 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 MCI versus risk-based RAOs according to the statutory and regulatory 
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. 

Letter 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. - 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 front of potential. 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 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 areas are inconsistent with the 
following bullet items. 

As shown in the following page,.there are only ten petroleum hydrocarbon sources areas. 
Reference to eleven 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 included 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 17, par 8: Do organic compounds include chlorinated solvents? Yes. _ 

Pg 18, par 2: The metals identified as those of highest concern include Cu and Zn. Why 
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. 

As shown in the results of the baseline HRA, the hazard quotients 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 

...... 	.**4).4....... 
.. 	.. 

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 

and PAHs? 
No. 

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 RI 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 I: 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 

Dammam 

Pg 29, 5th bullet: Are semi-volatile organic compounds the same as PAN compounds? 

This is the first time the term "fugitive dust" is used. Define it. 

PAN 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 RIfFS 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 	1,1-DCE was chosen as a model chemical for the following reasons: 
VOCs? 	 • 	 Distribution; 

• Concentration; 

• 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) 
CITY OF SACRAMENTO COMMENTS AND UPRR RESPONSES 

REVISED BASELINE HEALTH RISK ASSESSMENT 
UNION PACIFIC RAILROAD YARD 

SACRAMENTO, CALIFORNIA 

Docamensfrate 

Pg 55, par 3: No numbers are given for input parameters for any of the scenarios. For 
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 
proposed remedial activity. Present 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 discussed. 

These parameters are presented in Tables 15 and 16. 

These issues are beyond the scope of a baseline health risk assessment. 

Pg 56, par 6: How can the HI for off-site children exposure to these chemicals be greater 
than on and on-site be less than one? Concentrations of these chemicals at the source 
would be expected to be greater than their concentration after transport off-site. 

This paragraph should refer to on-site residents. The reference to off-site residents is an 
oversight. 
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ATTACHMENT 3 

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

UNION PACIFIC RAILROAD YARD 
SACRAMENTO, CALIFORNIA 

SAC42.011 
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RECALCULATION OF CANCER RISKS ASSOCIATED WITH 
BACKGROUND CONCENTRATIONS OF ARSENIC IN SOIL 

UNION PACIFIC RAILROAD YARD 
SACRAMENTO, 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 Technical Standards for Hazardous 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 -5 , 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 Default 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. Ras 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 

Adult, 24 year exposure duration 6.8 x 10' 

Child, 6 year exposure duration 1.5 x , 10-5 

Total, 30 year exposure duration 2 x la" 

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

II 

1 
ii 
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SPREADSHEETS 

CALCULATED RISKS ASSOCIATED WITH BACKGROUND ARSENIC IN SOIL - 
BASED ON NOVEMBER 1991 REVISED BASELINE HEALTH RISK ASSESSMENT 
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PRCUECT: 
PRCUECT FILENAME: 
LAST SAVED: 

UPRR Sacramento Site 
AS 1.UK1 

ME: 	D61N/92 
TItE: 	C9:48 NI 

SITE/SRDY AREA: 	Fulare land use 
RECEPTCR: 	 Ch-site Resident - Mitt 
11]M1C EFFECT: 	 Carcinogenic and noncarcinogenic 
CCIAMENTS: 

PRENBLE: 

This is a risk assessnent nrdel for erelueting health risks associated 
with chemical ccritaninaticncntected in envinanmrdel India (soil, air, 
grarcketer or strface rater). This nrcel is desired to evaluate heeLth 
risks associated with 'Nei:titres from SeArg different pi:treys using the 
wicblires presented in the EPA Risk Assessnent Guictrce for Stperfu'd 
(RA(S). This ntdel tees chemical concentraticrsinentred drirg site 
imestigations or estinnted in erwirrniental fate and tralioart =els 
to estimete health risks. 



ma aft pm sat as few wria 

FRCIIECT: 
FRCUECT 
LAST SAM 

DATE: 
THE: 

S11E/S1U:IT AREA: 
RECEPTCR: 
TatIC EFFECT: 

1.0112 Sacrarento Site 
16 1.‘/CI 

05/29/92 
0?:48 

Fuhre la-cl use 
Crrsite Resiotnt - kUlt 
Oarrinagerric ad ncrcarcinogenic 

Pathey Desa- ipticn L1 Valia Units 

Gereral lb* Weiltt SW 70 kg 
ExFosure DLraticn ED 70 years 
Areragirg Tine AT 3550 clays 

Drirking rater Irgesticn Rate MATER 0 LA* 
imesticn ExFoare freq.arcy EliAllit 0 days/war 

Irg:sticn drirg Ccntw-t Rate CR 0 Uttar 
suirming Ware Tine ETSJIM 0 hars/eant 

ExpxLre FraLercy EP:341M 0 eants/yeer 

Darrel ccntact Scin Sirface Area MOM W 0 arr2 
with arfece rater - BFare Tine E1DER4 W 0 hors/thy 
Swirmilrg Expoare Frecuercy EFORM W 0 events/year 

Denial cxxitact Skin arfa:e Area SCERM S 0 crd2 
with strfam later - Exixare Tina E1DER1 S 0 hors/thy 
Shaarirg Expcare Fre:perry EIDERM S 0 e.asts/yeer 

Denial ccritact in Sir-face Area Se0ERM G 0 cd2 
with gna.rd water Expcare Tine EG 0 hors/thy 
Slxrerirg Eccoare Fre:Larry EFC8.1 G 0 erenteiyear 

SOIL i rgesticn !mast iat Rate IRSDIL CN 0.0301 kg/day 
cn-s i te soils Fracticn Ingested FIMIL CN 1 

(frcm centanirated sarce) 
ExposLre Frecuercy EF9:11L CN - 	350 clays/year 	- - 

Derma l ccntact Skin 9rfece Area WEIN soN 31a) arr2 
with crrsite soil Soil to skin alarerre 

factcr 
AF 0.0=145 kg/an"2 

Erg:care Frey EFDERM 9:N 350 e.entsPrear 

Soil i mast i cn Ingesticn Rate 1RSOIL OFF 0 kg/day 
off-site soils Fracticn Ingested F150IL CfF 0 

(frtm catarnirated scure) 
Bqxsure Freciarcy EFSOIL OFF 0 dziys/yaar 

Derrral ccntEct Skin Su-face Area SkERM SCFF 0 crt2 
with off-site soil ErFcare Fregarcy EfteM SOFF 0 eats/year 

Inalaticn of Irtatation Rate 1RAIR CUT 0 rnlyhr 
cutior air Exposire Tine ETAIR CUT 0 hcors/cisY 
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Emoare Fret y 	EFAIR CUT 	 0 ciays/s,ear 

Inhalaticn of 	 Irtialaticn Rate 	 IRAIR IN 	 0 re3/hr 
in:low air 	 Expoare Tine 	 ETAIR—IN 	 0 hat's/thy 

Eipoare Fredency 	EFAIR IN 	 0 clays/war 

1r-halation of 	 Irhalaticn Rate 	 !MIR SH 	 0 re3/hr 
incbor air - 	 Expoet.re Tine 	 ETAIR SH 	 0 hcurs/cay 
drir 	erirg 	Egxs.re Frecpercy 	EFAIR Si 	 0 drys/war 

Irgesticn of 	 Irgesticn Rate 	 'WISH 	 0 kg/thy 
f ish/shel 1 f i sh 	 Fracticn Ingested 	FIFISH 	 0 

(fran cataninated sane) 
Exposire fregercy 	EFFISH 	 0 days/year 

Crcp irgesticn 	 Ingesticn Rate 	 IRCROP ON 	 0 kg/dey 
crrsite soils 	 Fraction Ingested 	FICROP ON 	 0 

(fran ccrirzninated scurce) 
Expaire freepercy 	EFCRCPCN 	 0  th'ISP/ear 

Crcp ingasticn 	 Irgestial Rate 	 IRCRCP CFF 	 0 kg/thy 
off-site soils 	 Fracticn Irgested 	FICRCP—OFF 	 0 

Chan cataninated sarce) 
Sq:csure fredercy 	EFGRCP Cff 	 0  th/s/14:er 

Neat/Inilk/eggs 	 Irgasticn Rate 	II-EAT 	 0 kgithi 
irgest icn 	 Fracticn Irgested 	FREAT 	 0 

(fran artanireted sarce) 
Exp:ore frecpemy 	EREAT 	 0 dbys/yeer 
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PRCUECT: 	 UPRR Sacral:Tito Site 
PROJECT FILENAME: 	AS 1.610 
LAST SAVED 	• 

DATE: 	C6/29/92 
TIME: 	09:4S PM 

SITE/STUDY AREA: 	Future land use 
RECEPTOt: 	 Cn-site Rcsichnt - ktLt 
TCMIC EFFECT: 	 Carcirogalic and racarcirogalic 

Charrical Carcirman 	 Refererce Dose 	 PC 	ABS 	 Absorption Fractions 

Slope Factor CrIn/1q/cbrir - 1 	(RB1SIM30 	 Denial 	Denial 
	  PaTreability Absorption 	  

I nxst ion 	1 rha t at ion 	I rgest i on 	I rha I at i cn 	Ccrstat 	Factor 	Soil 	lister 	Air 	Crrps 	Meat/milk ' Fish 
(plater) 	(soil) 
(craft) 

Arsmic 
	

1.75 	15 	o.co1 	0.001 	 0.0°07 	1.00 	1.00 	1.00 	1.00 	1.00 	1.00 
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PRCIJECT: 
FIELJECT FILEME: 
LAST SAE) 

LPRR Swrarento Site 
AS 1.161 

DATE: 	1X■29/92 
TRW: 	C9:48 PH 

SlIF_/SIlDY AREA: Futile Id Lse 
FECEPTCR: 

 
C)1-site Resicirt - 	lit 

TCKIC EFFECT: arcircgenic ad rararcircgmic 

Chenical Car. 	Car. Car. Car. Car. Ccrc. Cat. Car. Cat. Car. Cat. 
in 	in in in in in in Air in Cram in Crcps in in 

Gran:Later 	Surfaoe Soil Soil Air Air drirg crrsi te off-site L iwistcck Fish 
(nWL) 	Water cn-site off-site cutchors ird:ors showerirg soil soil Prolrts (rullkg) 

(m2/1-) (j113/113) 011a/k9) (n11/1113) (76411.3) (nELM(3) (rFIAS) (rraik.9) (FrEVICS) 

Arsenic 
	

0 	0 	8.00 	0 	0 	0 	0 	 0 	 0 	0 	0 
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PREUECT: 
	

LPRR Sa:ramento Site 
PROJECT FILENAME: AS 1.UK1 
LAST SAM 

DATE: 06/29/92 
TIME: A81 

SI1F./S1IDY AREA: 
	

Future land use 
RECEPTCR: 
	

Crrsite Residert - &Lit 
TOKIC EFFECT: 
	

Carcinogenic and noncercinogenic 

Chemical Intake from each pathway (n/kg-day) 

  

Drinkirg Drinking Ubter DerTrel 
Witer Water Irgestion Contact 

IngestionIrgestion while Strface 
Gnarci 9.1-face9winmirg writer 
water water Swinining 

Dermal DUTTElt 	Soil 	Soil 
Catact Catact Ingestion Ingesticn 
SLrfa:e Ground anrsite off-site 
inter 	water 	soil 	soil 

Shoteringhogrirg 

Denial 	Darrel InhalationInhalationarhalatiordngestion Ingestion Ingsstion Ingestion Total 
Contact Contact Cutchar Indscr cirirg of Fish of Crops of Craps of met/ 

with 	with 	Air 	Air 	showering 	and 	an-site off-site mill:ABMs 
crrsite off-site 	 Shellfish 	Soil 	Soil 

soil 	soil 

Ar9anic 
	

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E-05 0.0E+00 3.5E-07 0.0E+00 0.0E033 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E-05 
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PROJECT: 
PRELABCT FILENAME: 
LAST SAS 

LPRR Sacrananto Site 
AS 1.w 

DATE: 04/29/92 
TIME: 0948M 

SITE/SRDY ARM: 
	

Future land use 
RECEPTOR: 
	

On-site ResidEnt - PdAt 
TONIC EFFECT: 
	

Carcinogenic aril rcrcarcircgenic 

Chenical Lifetine carcer risks frcm each pathway 

  

Drinkim Drinking litter Dennal Dant Dermal 	Soil 	Soil 	Dermal 
Water Water Irgesticn Centact Contact Contact Irgesticn Irgestion Ccntact 

Ingestim Irgesticn uhile Surface Surface Ground crrsite off-site with 
Guni Surfaoe Swrinmirg water water water soil soil crrsite 
ueter 	it 	 Sbrirrmirggicwarirghcuering 	 soil  

Dermal IrhalaticnIrtelaticnIrhalatianIngasticn IngesticnIngasticn Ingestion Total 	Total 
Ccntact Oitdbor 	Indbor &ring of Fish of Crops of Crops of neat/ (Pathwey)(S:ererio) 

with 	Air 	Air shoering and 	cnrsite off-site milk/eggs 
off-site 	 Shellfish Soil 	Soil 

soil 

Arsenic 
	

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.9E-C6 0.0E+00 6.1E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E-05 



PROJECT: 	 LPRR Sacrananto Site 
PROJECT FILEWAE: 	AS 2.14(1 
LASTS: 

DATE: 	06/29/42 
TIME: 	09:50 AM 

SIIE/STUDY AREA:- 	Future ,lard Lae 
RECEPTOR: 	 Ch-site Resicbnt - Child 
TWO EFFECT: 	 Carcinogenic and rcrcarcinogenic 
034434TS: 

FREPMKE: 

This is a risk assessrent andel for evaluating health risks assciciated 
with chemical ccritaniraticn detected in erwi rain:rite( nedia (soil, air, 
grardater or su-fa:e water). This acchl is &sired to evaltate health 
risks associated with exp:eures frtm several ctiffennt pattreys using the 
grit:Wires presented in the EPA Risk Assessrerrt Guictrce for Swerfircl 
(RP). This rrudel Lses chairical cavEntraticre freasured dring site 
imestigEiticns or estirreted in ewiramental fate ad traticcrt nrcbls 
to estimate health rislz. 



= = MI = = = °mit 

PROJECT: 
FROJECT F I LENNE : 
LAST SeaD 

LFRR Sacranento Site 
PS 2.140 

DATE: 	D5/2962 
TN: 	09:50 AM 

SITE/SILDYAREA: 	Nubile land we 
RECEPTCR: 	 Ch-site Resiclant - Child 
TCNTC EFFECT: 	 Carcinogenic and norcarcircgenic 

Pathey 	 Descripticn 	 Láel 	 Valle Lhits 

Gereral 
	

Elcdy Wei 4it 	 15.1 kg 
Exposre Dtraticn 	ED 	 6 years 
Averaging Tine 	 AT 	 21c0 days 

Drirkirg water 
	

Irgestion Rate 
	

IRATER 	 0 L/day 
irmst icn 
	

Expostre Frecpary 
	

ERSLIBI 	 0 days/ 

Int icn &ring 	Ccnta-t Rate 	 CR 	 0 Liho-r 
swinmirg 	 Expcare Tine 	 ETSWIM 	 0 tors/et 

Expcare Fre:parcy 	EFSWIM 	 0 ments/wer 

Dental ccritact 	 Skin Su-fae Area 	WEIN W 	 0 crrt2 
with arface water - 	Expoare Tine 	 EIDERM W 	 0 hors/day 
Swinrnirg 	 Exposre FrectErcy 	EFDEMI W 	 0 waits/war 

Denial ccnract 	 in Strface Area 	S11 _S 	 0 ar(2 
with arface taster - 	Expoare Tine 	 MENA S 	 0 bars/day 
Shae2ring 	 EN:Imre Fre:Li:my 	EFCERM S 	 0 ments.6ear 

Dermal ccntact 	 Skin Swface Area 	SeCENI G 	 0 arr2 
with grand water - 	Excceure Tine 	 ETDEFN G 	 0 harsiday 
thaering 	 Exposure Freq.ercy 	EFD1344 G 	 0 ewrits,/}eEr 

Soil irgesticn 	 Irgestion Rate 	 IRSOIL CPI 	 0.0xe kV* 
cn-site soils 	 Fracticn Ingested 	FISOIL CFI 	 1 

(fran antaninated sate) 
Expostre FregJercy 	EFS3IL dr 	 350 days/war 

Denial cattact 	 Skin Surface Area 	WEIN SOL 	 3710 err? 
with crrsite soil 	Soil to skin achererce 	AF 	 0.00[00145 kg/an2 

factor 
EN:care Frecparcy 	EFDERMSCN 	 350 e.ents/ycer 

Soil irgesticn 	 Ingestion Rate 	 IRMIL CFF 	 0 kg/day 
off-site soils 	 Fracticn In;ested 	FIMIL CFF 	 0 

(frcrn ccntarnireted sarte) 
Expoare Fre:percy 	EFMIL OFF 	 0 this/War 

Demal ccntact 	 Skin S.r-face Area 	SAIERM 9OFF 	 0 crir2 
with off-site soil 	Expcare Fre:pency 	EIDERM SCFF 	 0 e■entsiyaer 

Irtialaticn of 	 Irtiataticn Rate 	 IRAIR CUT 	 0 nr3/hr 
a_rb:bor air 	 Eccere Tine 	 ETAIR CUT 	 0 harsidaf 



Exposire FreqJercy 	EFAIR CUT 	 0 days/yaw 

Inhalation of 	Idlalatian Rate 	IRAIRIN 	 0 sr3Air 
indbor air 	 Exposure Tine 	ETA1R IN 	 0 harsgby 

Exposure Freopercy 	EFA1R IN 	 0 oisys4eer 

Inhalation of 	Idlalation Rate 	IRAIR SH 	 0 nr3i1r 
irctor air - 	 Expo:Lela Tine 	ETAIR SH 	 0 hounsfoisy 
oGring ahmering 	Exposure Freqxrcy 	EFAIR SH 	 0 dersAosr 

Ingestion of 	 Inigstion Rate 	IRFISH 	 0 kgiday 
fial/shelifish 	Fraction Ingested 	FIFISH 	 0 

(froncontasirated mite) 
Expeorefrevircy 	EFFISH 	 0 obrys4ear 

Crqo ingestion 	Ingestion Rate 	IRCRCP CN 	 0 kg/oby 
on-site sails 	Fraction Ingested 	FICKFICN 	 0 

(fran contanirsted =roe) 
Emaure fnsquercy 	ER:RCP ON 	 0 obysiyear 

Crop irGestion 	Ingestion Rate 	IRCROP OFF 	 0  I:0*W 
off-site soils 	Fraction Ingested 	FICRCP OFF 	 0 

am cantatdnated saroe) 
Expostrefrawcy 	ER:ROP OFF 	 0 olsys4ear 

Mess/milk/eggs 	Ingestion Rate 	IREAT 	 01G/city 
ingestion 	 Fraction Ingested 	FUEAT 	 0 

Oral oantaninsted same) 
Eqxetre freqircy 	EFfEAT 	 0 ciNs4ear 



PROJECT: 
PROJECT FILE: 
LAST SAVED 

LPRR Sacra:12Mo Site 
AS 2.W1 

DA1E: 	06/2?/92 
TIME: 	09:93 NI 

SITE/SILDY AREA: 	Fuhre LadLse 
RECB3T(Ft: 	 Orsite Residant - Child 
TCKIC EFFECT: 	 Carcin:genic ad mrcarcirogenic 

Chanical Carcin:gal 	Reference Dcse 	 PC 	PBS 	 Ab;crpticn Frecticrs 
Sicpe Factcr (rtg/kg/c13.4^-1 	OrE1/16/d3Y) 	 Demel 	Derrral 
	  Perneekii ( i ty Pka:rpticn 	  

I mast icn 	Irfelaticn 	Ingest icn 	Irhalaticn 	Oxstant 	Factor 	Soi L 	Water 	Mr 	CrcPs Wet/mi lk Fish 
(rater) 	(soil) 
(cTlYhr) 

Aranic 
	

1.75 m 	0.031 	0.001 	 1.00 	1.0) 	1.00 	1.00 	1.M 	1.00 



FRQECT: I.PRR Sacraiento Site 
FRCIECT FILERNE: AS 2.4:1 
LAST SAIED 

CATE: 	OS/29/92 
TDE: 	C9:50 NI 

SI1E/S1LOY PREA: Futtre taxi use 
RECEPTCR: Ch-site Resident - Child 
TCKIC EFFECT: Carcincgenic Erd nTrarcirrgenic 

Chenical Car. 	Cam. 	Car. Car. Car. Car. Car. Cam. Corr. Car. Car. 
in 	in 	in in in in in Air in Crccs in CrcFs in in 

Gram:Later 	arface 	Soi I Soi I Air Air drirg crrsite off-site L i‘estock Fish 
(ng/L) 	U3ter 	crrsite off-site altdxrs irrixcs shoderirg soil soil Pnxixts (ritylq) 

(n9/i.) 	0120I9) (nnaft) (n1;4e3) (nEVhf3) (au/e3) (nuAcg) (naft) (ng/kg) 

Arsenic 
	

0 	0 	8.00 	0 	0 	0 	0 	 0 	 0 	0 	0 



MINMEMMMMIEEM..0 MMM, MM 	 

PRCUECT: 	 LPRR Sardu1tO Site 
PRCUECT FILENAME: AS 2.Wil 
LAST SAIE) 

DATE: C.6/29/72 
Tilt: CA:50 /14 

SITE/511M AREA: 
	

Kleine land use 
RECEPTCR: 
	

Crtsite Resident - Child 
TOXIC EFFECT: 
	

Carcinogenic and noncarcincgenic 

Chemical- Intake fran each pathway Diu/(g-dby) 

  

Drinking Drinking Water Denrat 
Water Water Ingestion Ccntact 

Irgesticrargesticn WiLe Sirface 
Gnound arface.Swinming water 
toter water &doming 

Denial Denial 	Soil 	Soil 
	

Dennal 
Ccntact Ccntxt Ingesticn Ingestion Dolma 
Surface Ground cn-site off-site with 
water wItet soil _ soil an-site 

ShcwaringShcwerirg 
	

soil 

Dennal InhalaticrilrhalaticrdnhalaticnIngesticn Ingestion Ingestion Ingestion Total 
Centact Cutdbor 	Indbor airing of Fida Of Cnops of Craps of Mast/ 

with 	Air 	Air 	dicbering 	and 	cri-site off-site milk/ems 
off,site 	 Shellfish 	Soil 	Soil 

soil 

Afsanic 
	

0.CIE+CO 0.0E+03 0.CE-030 0.0E030 0.0E000 0.0E+00 1.CE-04 CLOEHOO 2.CE-05 0.CE+CO 0.0E+03 0.0E+00 0.0E+00 0.CE+00 0.CE+00 0.CC-#00 0.CE+00 1.0E-C4. 



=15 

PRCUECT: 
	

UPRR Sacrarento Site 
PROJECT F !LBW: AS 2.141 
LAST SUM 

mom 	 M 

CATE: CiV29/92 
C9:50 NI 

SITE/SILDY 
	

FOre land use 	_ 
RECEPICII: 
	

Crrsite Resident ' Child 
Tam EFFECT: 
	

Carcinogenic and rcrszrcinegenic 

Chemical Lifetime cater rids frcm ea:h pittfray 

  

Drinkirg Dririd rg Water 	Denial Denial Denial 	Soil 	Soil 	Dermal 
It 	Water Ingcsticn Catact Cent Catact IngEsticn Ingesticn Ccritxt 

Irgesticn Irgesticn 	arface Su-face Grant cn-site off-site with 
G-ard arface Swimrrirg miter 	keter rater 	soil 	soil 	arsi te 
rater 	rater 	 Switnnirg Strerinpicrerirg 	 soi  

Dental IthalaticnIthalatialrnalationlrgesticn IngesticnIrgesticn Irgesticn Total 	Total 
Ozrita-t °Arbor In±cr dring of Fish of CrcFs of Crqz of mat/ (Pathketf)(Scartrio) 

with 	Air 	Air 	sticrerirg 	art 	an-site off-site milk/ 
off-site 	 Shel l fish SoiL 	Soi l  

soi l  

Arsenic 
	

0.CEKEI 0.CE400 0.CE+CO D.CC-403 0.CE+CO 0.CE+00 1.8E-04 0.CE+CO 3.5E-05 0.CE+010 0.CE+CO 0.CE+CO 0.C1+03 0.CE+00 o.cE4a) o.cc-fto 0.CE400 11E-C4 



	 WIN MI 	 ael 	= 	 EM 

PROJECT: 
PROJECT FILEWM: 
LAST SAIED: 

LF1 Sacrarento Site 
PS 3.140 

DATE: 	06R?/92 
Tiff: 	09:2 M 

SITEARDY NiEA: 	Future taxi Lse 
RECEPTOR: 	 0-rsite Residrtt - Chi Ld 
mac EFFECT: 	 Ortinxicnic ird rcrrartinogenic 
074,ENTS: 

PREAM3LE: 

This is a risk assessrisnt rrcdel for evaluiting heatth risks asscciated 
with chemical cat areticn detected in erwirarental nedia (soil, air, 
granlater or strfaoe bater). This =let is ciFsiTed to makate health 
risks associated with acceLres frcm several ctifferent pethalys usire the 
widelines p-esented in the EPA Risk Assessrent Guicirre fa - 94: erfird 
(RAGS). This orthl uses cherrical ccraritraticrs rmastred dria3 site 
imestigaticrs or estimilted in erviratrental fate aril trareport =Es 
to mtinste health risks. 



NMI 111111 11111 11111 	 Mi 	 = 	 

FROJECT: 
PRCLIECT FILEMNE: 
LAST SAVED 

DATE: 
Tiff: 

SITE/S1LDY AREA: 
RECEYFCR: 

 

TCKIC EFFECT: 

LP FR Sacrarento Site 
AS 3.W(1 

06/2?/92 
C9:52 N4 

Future lard tse 
0-site Residatt - Child 
Darcirogenic ad rcrcarcirogEnic 

Palley Description Laoel \take Units 

Gereral Eb:fy Ii 	 it BJ 15.1 kg 
Ecoare DI-ration ED 6 years 
Averaging Time AT 2190 days 

Drirkirg water Ingastion Rate IRWATER 0 L/okry 
irgest ion Bcoare Freq.arcy ENVER 0 obysi■par 

I rgast ion d.rirg Contact Rate CR 0 L/hou- 
swirmirg EfFost.re Tine ETSAM CI hars/event 

Ware Frwrcy EFSWIM 0 ments/Wer 

Dec-net contact Skin 9..rfa:e Area SICERM W 0 art^2 
with sulaze water - Expoare Tine 	' EIDIRIW 0 harsicky 
Swimnirg FAxaLre Fred.arcy EFD044 W 0 mentsAesar 

Demist ccntact Skin Srface Area SeCEN4 S 0 onr2 
with sLrfme water - Expoare Tine ETDERM S 0 hars/clay 
Shaerirg Exp:are Fna4.ercy ERDERt4 S 0 events/war 

Dermal contact in SLrface Area SIG 0 atr2 
with gnard water - Ecosure Tine MEM G 0 hossiday 
Shonerirg Expaure Freoparcy EFDERM G 0 e.ents/year 

Soil irgesticn Inystion Rate IRSOIL CR 0.01e kg/day 
orrsite soils Fractiat Irgested FISOIL ON 1 

(fran cataninated source) 
ExFokre Fregercy EFSOIL ON -350 ciaysiyear 

Demel contact Skin &j-fax Area StOERM SCN 3910 onr2 
with ac-site soil Soil to skin achererce 

factor 
AF 0.COCC0145 kg/cni2 

Elmare Frevrcy EFDERM 934 350 ewnt..%/yeor 

Soil i rgest i on 1m:stir:in Rate 11L _(F 0 kg/d3y 
off-site soils Fraction Irgasted FISOIL CFF 0 

(from contaminated sax) 
Erpostre Frecpircy EFSOIL OFF 0 days/war 

Demi contact Skin Sirface Area WIERM SOFF 0 mr2 
with off-site soil Excaare FreopErcy MEIN SOFF 0 ew1ts4ter 

Trhalation of Irfolation Rate IRAIR CUT 0 m^3/hr 
outdoor air &posse Tine ETAIR CUT 0 harsidiry 



MI OS Ma 

EFAIR OJT 

	 = in= I= 

Dqxsu-e Fre:perry 0 thysk,eer 

Inhalaticn of Irhalaticn Rate IRAIR_IN 0 m^3/hr 
imter air Erpoare Tine HAIR IN 0 harsAiky 

Irhalaticn of 

Expoare Frevalq, 

Dilatation Rate 

EFAIR IN 

IRAIR SH 

0  chYshear 

0 m3/hr 
indoor air - Ware Tine ETAIR SH 0 hars/cky 
&ring showering Ecoare Fre:perky EMIR SN 0 ckys/lear 

Ing,sticn of Ingesticn Rate IRFISH 0 kg,* 
f ish/shel l fish Fraction Ingzsted FIFISH 0 

(fran artanireted sarce) 
Exp:ame freamy EFFISH 0  cbMear 

Crcp ingesticn Ingestial Rate IRCRCP CN 0 kg/cky 
arsi te soils Fracticn Ingested FICROP al 0 

(fran caltanireted sarce) 
Exposre freaercy EFCROP CH 0  daYsktear 

Crqp irgesticn Ingesticn Rate !RCMP OFF 0 kg/chy 
off-site soils Fracticn Ingested FICROP OFF 0 

(fran ccntaninated same) 
Expoare freak:my EFOZCP OFF 0  ear-Ater 

Maat/mi 1 k/Eggs Ingesticn Rate IFKAT 0 kg/thy 
impstion Fracticn Irk:jested FDEAT 0 

Om ccntaninated sane) 
&pare frectarcy EFICAT 0 days/wer 

MIN   - 



PROJECT: 
PRCUECT FILENAME: 
LAST SANAED 

LFRR Sacraorto Site 
AS 3.1K1 

DATE: 	05/2?/92 
TM: 	 M 

MN= 
	

WM EMI   	GM WE 

SITEJSRDYAREA: 	Fubse land me 
RECEPTCR: 	 Crrsite Residant Child 
TOXIC EFFECT: 	 Oarcirogeric and rcrarcincgonic 

Chemical Carcincgen 	 Refenrce Dcse 	 Ft 	ABS 	 ksa-pt ion Fr-a-ticrs 
Skim Factce (n11/kgickry) A- 1 	(nBASichY) 	 Darrel 	Dental 
	  Perreebility ksorpticn 	  

 

  

 

Ingastion 	Irhalaticn 	Ingssticn 	Irhalatial 	Ccrstart 	Factor 	SOL 	Water 	Air 	CrcFs 	Meat/milk 	Fish 
(lifter) 	(soil) 
(cnYhr) 

Arsenic 
	

1.75 	15 	0.001 	0.001 	 0.0O37 	1.W 	1.00 	1.00 	1 . (() 	1.03 	1 . co 



ON! MEM 

PRCUECT: UFRR Sacrammto Site 
PRaECT FILE1061E: PS 3E1 
LAST SAVED 

DATE: 	06/29/92 
TIME: 	C9:52 AM 

SITE/SRLDY AEA: Fauna land use 
RECEPTOR: On-site Resident - Child 
TCMIC EFFECT: Carcincgenic and rcncarcircgenic 

Chemical Cat. 	Cat. 	Cat. Cat. Cat. Cat. arc. Cat. Conc. Cat. Cat. 
in 	in 	in in in in in Air in Crqps in Crcps in in 

Grcurdater 	Surface 	Soil Soil Air Air thing cn-site off-site Lisoestock Fish 

(AWL) 	Water 	crrsite off-site cutclo;rs ircbcrs shcwering soil soil Pnxlrts (rg/kg) 

(nRA) 	(fre/4) (WIG) (rrEVe3) (fle/e3) (ntittr3) (neAg) (nu/kg) (n09) 

Arsznic 
	

0 	0 	0.04 	0 	0 	0 	0 	 0 	 0 	0 	0 

wis 



PROJECT: 
	LFRR Sacrae2110 Site 

PRWECT FILENAK: AS 3.141 
LAST SAV1D 

Nig 	 

DATE: 05/29/SE 
TIE: 09:5214 

SITE/511DV AREA: 
RECEPTCR: 
TO= EFFECT: 

Chemical 

Fuhre la-cl use 
Crrsite Resident - Child 
Carcirogenic a-d natarcircgenic 

Intake frcm each pattsey (eg/kg-clay) 

Drirking Drirkirg Water Denial 
Water 1.kater Ingesticn Ccntact 

IrgasticnIrgestion 'kite Suface 
Grou-d Sr-fate %riming hater 
water water 	Swinmirg  

Dermal Denial 	Soil 	Soil 	Denral 
Ccntact Gmbrt lrgesticn Irgesticn Cat 
Su-face Grarcl cn-site off-site with 
water beta* soiL soil crrsite 

thaerirgStcwaring 	 soil 

Dermal IrtelaticnInhalaticnIrhalaticnIrgasticn Ireesticn Irgesticn Imesticn Total 
Ccntact Cutctor 	Ircbcr drirg of Fith of Crqs of Crops of 111113t/ 

with 	Air 	Air 	thcwerirg ma, 	crrsite off-site mi kteggs 
off-site 	 Shellfish 	Soil 	Soil 

soi 

Arsenic 
	0.0E400 0.0E000 O.CE400 0.0E+00 0.E400 0.0E03D 5A-07 0.0E000 1.1E-08 0.0E 	 0.CE400 0.CE+00 0.0E+00 0.CC400 0.0E400 0.CE403 5.7E -07 



M 	 M! 	 12= =I =I = =1 = I= =El = MOM 

FRCUECT: 
	

LPRR Sacrayanto Site 
PRCUECT FIUNAME: ASJ.WCI 
LAST SANED 

DATE: 04(29/92 
TIME: 
	

52M 

SITE/SILDY AREA: 
	

Futre land use 
RECEPTCR: 
	

O,-site Resickrt - Child 
TCRIC EFFECT: 
	

Carcinogenic end nonCarcitcgaiit 

Chemical Lifetirre carer risis fnan each pathday 

  

Drinking Drinking Water 	Denral Dermal Dermal 	Soil 	Soil 	Derval 
Water Water Ingestion Ccntact Contact Contact Ingmticn Ingestion Cartact 

Incestion Irgestion white Swface Strface Gnard crrsite off-site with 
Grand Su-face %limning water w3ter water Sail soil an-site 
w3ter 	water 	 Swinming ShowerinOrwarirg 	 soil  

Denial InhalaticdrhataticrehalaticrdngesticnIngesticnirmstich lrgestion Total 	Total 
Contact CUtrtor 	Inter cLring of Fish of Ctops of Crops of neet/ (Pathuay)(Scenerio) 

with 	Air 	Air 	shcuering 	and. 	cn-site aft-site milk/
off-site 	 Shellfish Soil 	Soil 

soil 

Arsenic 
	

0.0E+00 0.CEK10 0.CE030 0.0E4C0 0.0E+00 0.CE+00 9,8E-07 0.0EIDO 1.9E,C8 0.CE+CO 0.CE+C3 0.0E10) 0.13E+CO D.CE+CO 	 0.CE070 0.0C-00 1.CE,OS 



1K 5 



ATTACHMENT 5 

SPREADSHEETS 

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

Ii 
SAC42.0I1 



fft   	 

PROJECT: 
PROJECT FILE: 
LAST SAS: 

LPFIR Sacr-an:nto Site 
PS 4.1g1 

DATE: 	07/C2/92 
TlhE: 	07:12 NI 

STIE/SILLN AREA: 	Futre Lad use 
FrEOPTCR: 

 
(h-site Resiciant - AcUlt ad Child Erixeses 

TCXIC EFFECT: 	 Revisal:I Arsenic Risk Calculaticn 
CCHENTS: 	 Calculaticn hes Imal revised in axon:brae with DT SC re:past 

Recatarlaticri is based cn EPA RAGS Stanircl Default Ware Fa. 
glicknce 

PRENCLE: 

This is a risk assessimt acdel for evalLatirg health risks amcciated 
with chemical ccntaninaticn cbtected in erwiramaital rredia (soil, air, 
granlater or surface water). This rn:del is cizsiTed to emkate health 
risks asscciated with egxe-res frcm sera( different rettsays tEirg the 
guicblinm Fri:salted in the EPA Risk Assessrent Wichita for SucerfLrd 
(RAGS). This rrcdel mks chanical ca-catratias rnaasLrtd drirg site 
invcstigatior6 or estirrated in enviramental fate ad tnitpxt inxbts 
to estimate health risks. 



IS MN NW 	twi 	 M 	 MI   	 

PRWECT: 
FRCUECT FIE: 
LAST SAVED 

DATE: 
TIAE: 

SI1E/S1113Y AREA: 
RECEPTCR: 
MC EFFECT: 

LPRR SacrarEnto Site 
PS 4.41 

07/02/92 
0702 AM 

Futire larl use 
arsite Resicknt - PclAt 31:1 Chi Id Erposues 
Revised Arsenic Risk Calculaticn 

Pathway Descripticn LA:el Valle Units 

Gavral Elcdy Weidit ow 70 kg 
Exprere Duration ED X yEers 
Ayeragirg Tine AT 3550 days 

Drirkirg water Irgesticn Rate !WATER 0 L/day 
irresticn Bwerre Frellancy El:WATER 0 dayshear 

Irg:sticn cLrirg Ccntmt Rate az 0 L/har- 
swinmirg Eqxere Tine ETSWIM 0 hours/wait 

E400s.re Fre:perry EFSJIM 0 EvEnts/yeer 

Demist ca-rtact Skin Str-fme Area SADERM W 0 ar2 
with su-face water - Exposure Tine EIDERM W 0 hors/clay 
Swimnirg Expcstre Freq.ercy EFDERAN 0 wEnts/year 

Denial ccrrtact in Surface Area S4 _S 0 arf2 
with surface water - Expostre Tine EIDEN S 0 hars/day 
gicrering EN:core Frectency EFDERN S 0 wants/year 

Derrrel antEct Skin Strface Area SADERM G 0 cre2 
with grard kaater - Exccare Tine EIDERM G 0 hors/de/ 
Shaering ExTcsure Frecparry EFDERM G 0 sents/year 

Soi l irgesticn Irgasticn Rate IFtSOIL CN 0.0:01 kg/day 
cn-site soils Frecticn Irgested FISOIL CH 1 

(frcm ca-taiiireted sarce) 
EcasLre Freciency EFSOIL CN 350 days/year 

Denial catact SeDERM SCN 3123 arr2 gcin SU l ie Area 
with crrsite soil Soil to skin achererre 

fxtor 
AF 0.00:100145 kg/arf 2 

Erisere Fregercy EFDERM SCli 350 wants/year 

Spit irgesticn Irgestion Rate EMIL OFF 0 kg/thy 
off-site soils Fracticn Irgested FISOIL OFF 0 

(fran cataminatcd sarce) 
Exp:exe Frectercy Ef93IL Cff 0 dais/year 

Dermal contact Skin arface Area StOERM 9:IFF 0 arr2 
with off-site soit Exposu-e Fre:par0 MEW 9:IFF 0 eentslyeEr 

Irhatation of 1r-hetet i en Rate IRAIR CUT 0 rrr3/hr 
cutdcor air Erpostre Tine ETAIR CUT 0 hars/day 



ExposseFreparcy 	EFA1R OJT 	 0 days/yaar 

Irhalation of 	Inhalation Rate 	 1RAIR IN 	 0 ur3/1ir 
ircbor air 	 ExFoare Tine 	 ETAIR IN 	 0 hars/day 

Empomire Frevarry 	EFAIR IN 	 0 Obys/war 

Irhalation of 	 Irhalaticn Rate 	 iRRIR SH 	 0 ur3/hr 
ircbor air - 	 Bloosure Time 	 ETAIR SH 	 0 hows/ctri 
daring showerirg 	Emoarre Fregiarcy 	EFAIR SH 	 0 days/yaer 

Ingastion of 	 Ingestion Rate 	 1RFIS4 	 0 kgAiay 
fish/shellfish 	 Fraction IngEsted . 	FIFISH 	 0 

(frtm ccrtarirated same) 
Exixeure frect.ercy 	EFFISII 0  thrs4e3r 

Criq) ingEstion Ingastian Rate IN 0 kgbday 
crrsite soils Frecticn Inimted FICRCO(N 0 

(frtm_contariirsted sarce) 
Eqxare frewErcy EFCRCP CN 0 days/yEar 

Crop irgesticn Irgesti on Rate IRCRCP OFF 0 kg/day 
off-site soils Fracticn IrgestEd FICRCP OFF 0 

(from oontalinated same) 
EAposure frecHEncy EFCRCPOFF 0 days/year 

NEEM/balk/Eggs Irmsticri Rate IREAT 0 kg/day 
ingastion Fraction Ingested FDEAT 0 

(fram &Marinated =roe) 
Exposie frecpErcy EFNEAT 0 days/year 



PRCUECT: 
PROJECT FILE: 
LAST SAVED 

MN Sam-them° Site 
AS 4.l4C1 

DATE: 	07/02.62 
TM: 	07:2 MI 

SITJS11DY NA: 	Future Lard we 
RECEPTCR: 	 Ch-site RESithit - kik ard Child ETcsunas 
IOU EFFECT: 	 Revise:I Arsenic Risk Calculaticn 

Chanical Carcinown 	 Menace Dzse 	 FC 	PBS 	 Abscrpticn Fr-a-tiars 

Slq:e Facta-  Dru/kg/ciayr-1 	(ng/kpfday) 	 Demi 	Denral 
	  Penreebility Plcaorpticn 	  

Irgesticn 	lrhalaticn Imest icn 	Irtia l at i cn 	Ccrstat 	Fa-tor 	Soil 	tbter 	Air 	Crqcs I4eatimi lk 	Fi 

(inter) 	(soil) 
(anthr) 

Arsenic 
	

1;75 	15 	O1 	0.031 	 0.0007 	1.00 	1.(X) 	1.03 	1.03 	1.00 	1.00 



FRCUECT: UPRR Sacranento Site 
PRCLECT FILENAME: AS 4381 
LAST S41.43) 

DUE: 	07/02/92 
TUE: 	07:12 NI 

STIE/STUDY AREA: Fut:re Card use 
RECEPTCR: 

 
(h-site Resident - Aclilt and Child EN:cares 

TOXIC EFFECT: Revised Arsenic Risk Calculation 

Chemical 

	

Car. 	Car. 	Carr. 	. 	Canc. 

	

in 	in 	in 	in 
Ccnc, 

in 
Cat. 

in 
Car. 
in Air 

Canc. 
in Crws 

Cut. 
in Crcrs 

Cat. 
in 

Canc. 
in 

Gmundkiter 	Surface 	Soil 	Soil Air .Air cLring crrsite off-site Liwstcck Fish 
(n-9/L) 	Water 	crrsite 	off-site cutcbars ircixes shoderirg soil soil PrccLcts (rm/kg) 

(nW1) 	(roVia) 	(rra/kg) (irg/nr3) (ire/e3) (nn1A11.3) (RIVIC9) - 	(1114(9) - (ntitk9) = 	- 	= 

Aramic 
	

0 	0 	8.00 	0 	0 	0 	0 	 0 	 0 	0 	0 



El! MN 
	

MIS IIIIII WM IN ME MIIK MN INS UN NM MN OM OM ON NI MN 

FRCUECT: 
PRCUECT FIE: 
LAST SA4ED 

UFRR Sacrarerto Site 
AS 4.6k1 

DATE: 07/O2/92 
TIPE: 07:12 R4 

SITE/SILDY AREA: 
	

Fuare LJ se 
RECEI)TCR: 	Ctrsite Resicirt - Pdtt and Child Eno:fares 
TOGC EFFECT: 	Rewdsed Arsenio Risk Caludation 

Chanical Intake fron each patfwely (agAg-day) 

  

Cwirkirg Drinking Water Derrat Denrat Dennat 	Soil 	Soil 
	

Dermal 
Water Water Ingestion Ccrtact Ccntact Oontact Ingestion Ingestion Contact 

ImesticrarGestion while Surface Surface Grotiti crrsite off-site 	with 
GnoAnd 9.xface &4inudn9 water water water 	soil 	soil 

	
on-Site 

water water 	Swirmdm Showeringtcwerirg 	 soil 

Dermal InhalationInhalaticrarhalationIngastion Irgestion ingestion Ingestion Total 
Caitxt Outoixr !mbar dring of Fidh of Crops of Crops of neat/ 

with 	Air 	Air 	showering 	and 	crrsite c41-site wilkfiaggs 
off-site 	 Shellfish 	Soil 	Soil 

soil 

Arsenic 
	

0.0E+00 0.0E+00 0.0E+07 0.CE+03 0.0E+00 0.0E403 3.8E-06 0.CE+00 1.2E-07 0.CE+00 0.0E+00 0.0E+CO 0.CEN3D 0.0E0)0 0.CE+CO 0.CE+CO 0.0E+00 3.9E-06 



in 	MIN 	MI NM IN Oft a Ca. MI 	 sin ion in no 

PROUECT: 
	

UPRR Sarananto Site 
PROJECT FILENAME: AS 4.611 
LAST SAVED 

DATE: cgicem 
TIFE: (17:12 N4 

SITE/SILDY AREA: 
	

Futre 	tse 
FECEPTCR: 
	

Orsite Reside-it - Milt ad Child Erpostres 
TCNIC EFFECT: 
	

Revised ArsEnic RI* CalaAation 

Lifetiue cancer risks from each pathway 

Drirking Dr inking Water 	Decrial Denial Denial 	Soil 	Soil 	Dermot. 
hater Water Irgesticn Contact Oontact Contact Irgmtion Irgesticn Ccrtact 

Irgesticn Ingasticn hhile Strfax Surface Grard cn-site off-site with 
Grttrd Strface Swinmirg hater later tater soil soil al-site 
Mier 	water 	 Swinming giownringShoharirg 	 soil  

Darnel InhalaticrdrhalationInhalationlrgestion Ingestionlngestion Ingnstion Total 	Total 
Contact Outdoor 	Indbor dLrirg of Fish of Crops of Crops of met/ (Pathway)(Sowerio) 

with 	Air 	Air 	ahotarirg 	and 	arsite off-site milk/lams 
off-site 	 Shellfish Soil 	Soil 

soil 

Arsenic 
	

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.6E-06 0.0E+00 2.1E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E400 0.0E+00 6.8E-06 



NM WIN 	11111 III INN IMO MN INT1, 	 NM SIM MI NM 

PROTECT: 
PROJECT FILENAME: 
LAST SAVED: 

lFRR Sa.ratento Site 
PS 4A-14(1 

DATE: 	07/02172 
TIIE: 	O7:164 

SITEJS1LDY AREA: 	Futtre lad t.se 
RECEPTOZ: 	 Orsite Residant - AdAt ad Child Dp3strm 
TOXIC EFFECT: 	 Reviaxl Arsenic Risk Calculaticn 
CCNENTS: 	 Catculaticn as 13331 revised in acoordarce with DT SC req..est 

Reeallculaticn is based al EPA RXIS Statkrd Defait F.:Taare Factors 
widsnce 

FRENELE: 

This is a risk assessnart ritckl for evatuatirg health risks assx fated 
with chanical ccntemiraticn cktected in erwironrentat nedia (soil, air, 
gra.rdwater or azface beater). This =lel is dasigled to evaluate health 
risks assxiatei with acoEures frcm se.erat different pathways usirg the 
suicblines presented in the EPA Risk Assesamnt (Udall:a fa Swerfird 
(RAGS). This rirdet tses charrical arcentraticrs neared drirg site 
investigatiars a- estimated in envircrmantal fate ad trareport =Ks 
to EStirrete health risks. 



1111 MI 1111 11111 MN MI 	1M1 	 111111 11111 111:1 =MN 11111 EIM1 

Pathway De3cr pti en Latel ValLe Lhits 

Cor era'. Eld 
ED 
AT 

!RATER 
ERAIER 

OR 
ETNIM 
EFSJIN 

Drirtkirg 1,nter 
irgastion 

Irgesticn drirg 
swininirg 

15.1 kg 
6 yews 

25550 days 

0 L/day 
0 clays/war 

0 L/har 
o hoss/raert 
0 ments/year 

Dady Lei dlt 
Exp:are Diraticn 
iNeraging Tine 

Irgestian Rate 
ExpaaLre FreciErcy 

Ccntact Rate 
Expcare Tine 
ExpooLreFre:prcy 

Skin SU 	fax Area 
Soil to skin azhererce 
factcr 
Bqacare Fregency EFDER4 SOY 

PRCIJECT: 
FRCLECT FILENNE: 
LAST SAVED 

S11E/S1LDY 
RF_CEPTCR: 
TEXIC EFFECT: 

UMR Sacranento Site 
AS 4A.WK1 

DA1E: 	07/02/92 
THE: 	07:16 PM 

Future tarl Lae 
Ch-site Resictnt - Pthlt ad Child Eccares 
Reviald Arsenic Risk Calculaticn 

Dernal contact 
with surface water - 
Swiaming 

Denial oat= 
with sirfa:e water - 
Shcker lag 

Denial contact 
with grcurl rater - 
Shcwering 

Soil ingesticn 
crrsi te soils 

Dorral ccntact 
with cn-site soil 

Soil irgestial 
off-site soils 

Denial Cartact 
with off-site soil 

Inhalation of 
outdcor air 

Skin 9.rface Area 
Exposure Tim 
Expcare Freq.ercy 

Skin 9.rface Area 
Exp:a.re Tine 
Expoare Frectercy 

Skin Stz 	fax Area 
Exccare Tine 
Exp:are Fracpercy 

Skin Surface Area 
Expaare Frecparey 

Irhalaticn Rate 
Expzeure Tine 

WEIN W 
ElDERM W 
EIVEFOI W 

WORM S 
EIDERM S 
UDEN S 

SeCERM G 
MEM G 
EFDERIA G 

MEM 9$FF 
EFDERM 93FF 

1RAIR arr 
ETAIR-CUT 

o alf2 
0 hars/ce? 
0 raents/yew 

0 car2 
0 hors/day 
o raents/yeer 

0 cur? 
0 ha.rs/day 
0 e.ents/year 

0.0302 kg/day 
1 

350 days/year - 

0 arr2 
0 e.ents/yea- 

0 arlehr 
0 hars/ckry 

Ingesticn Rate 	 IRSDIL CN 
Fracticn Irgested 	FISOIL CN 
(fran aclitretad so_rce) 
Exccare Freq.ancy 	EFSDIL - CN 

Ingestion Rate 	 !MIL CfF 
Fracticri Ingested 	FISOIL-OFF 
Chen ccrtaninated sarce) 
Expasile Frawcy 	EFSOIL OFF 

StOERM SCRI 	 3120 arr2 
AF 	 0.03030145 kg/cre2 

350 emits/Year 

0 kg/day 
0 

0 ceys/yes- 



NI MI 	11112 	IBS OM 	 iM 	 EN am =o; =a Me 	UM El11 

Expaare Freq.Erty 	EFAIR CUT 	 0 days/ear 

Irhalaticn of 	 Irtialaticn Rate 	 IRAIR IN 	 0 nilihr 
irtbx air 	 Expcsure Tine 	 ETAIR_IN 	 0 txu-s/day 

Bqxsure Frapgricy 	EFAIR IN 	 0 ciays/)ear 

Irhatatial of 	 Irhataticn Rate 	 IPAIR SH 	 0 nr3/hr 
irrbor air - 	 Expoare Tine 	 ETAIR SH 	 0 hars/day 
cuing simerirg 	Expaare Fracparcy 	EFAIR SH 	 0 ckys,/year 

Irwsticn of 	 Irgesticn Rate 	 IRFISH 	 0 kg/clay 
fith/shettfith 	 Fracticn Irgested 	F1FISH 	 0 

(f ran cuitarrinated sa.rce) 
En:ce.re freq.erry 	EFFISH 	 0 cisysk,ear 

Crq:3 irgesticn 	 Ingestion Rate 	 IRCRCP CN 	 0 kg/chy 
crrsite soils 	 Fracticn Ingested 	FICREP CN 	 0 

(f run ccntanireted same) 
Exixstre freTercy 	ER:RCP CN 	 0 days/

Crcp irgesticn 	 Ingest icn Rate 	 IRIRCP OFF 	 0 kg/cigy 
off-site soi Ls 	 Fracticn Inxsted 	FICRCP CFF 	 0 

• 	 (fran ccntarrinated same) 
Expare frecuerry 	EFCROP CFF 	 0 da,s/war 

Kgat/mi t k/eggs 	 Irgestion Rate 	 IFKAT 	 0 kg/thy 

imesticn 	 Fracticn Irgested 	FiltAT 	 0 
(frail ccntartirated scurte) 
814:asure fra4Arty 	EFMEAT 	 0 daysfyear 



•I• 	em I= MB 	MI AIM Eli ME Mil alli MEI MD al 111111 OM MI MN 

PROJECT: 
PROJECT F1 	 E: 
LAST MED 

LPRR Saxaneto Site 
AS 4A.Lal 

DATE: 	07/0262 
TIE: 	07:16N4 

SITE/SADY PREA: 	Futue lad (se 
RECEPTCR: 	 Ch-site Residrrt - Palk ad Child Expostres 
TWIG EFFECT: 	 Revised Arsenic Risk 03 lculaticn 

Chenical Carcincgel 	 Reference Dcse 	 PC 	ABS 	 Pizscrptich Fracticrs 
Slq:e Factor CT11311Q/d3y) ^- 1 	(rIRAWcklY) 	 Dernel 	Dernal 
	  Perfreebility Atsorptich 	  

 

  

 

Ihxst fa, 	Trhalatich 	Truzsticn 	Irtialaticn 	Ccrstart 	Factor 	Soil 	Water 	Air 	Crcts 	at/1niLk 	Fish 
(itter) 	(soil) 
(anthr) 

Arsenic 
	

1.75 	15 	0.001 	0.031 	 0.007 	1.00 	1.00 	1.0) 	1.03 	1.00 	1.00 



NE EN NIN en on En ma EN En am --ima ma am rum um us NE ems eme 

PRWECT: 1I4 	Sacrarento Site 
PRWECT FILENNC: AS 4A.WC1 
LAST MED 

DATE: 	amase 
TIPE: 	07:16 tO1 

SITE/S11DY I1REA: Fulore lard use 
RECEPTCR: Orsite Resident - AdAt ad Child Dpoares 
Taac EFFECT: Re.risai Arsenic Risk Calculaticn 

Chemical Car. 	arc. 	Car. 	arc. arc. arc. arc. arc. Car . Co-c. Car. 
in 	in 	in 	in in in in Air in Crtps in Crcps in in 

GroLrclaater 	Surface 	Soil 	Soil Air Air drirg crrsite off-site Livestcck Fidi 
(ng/L) 	Water 	arsite 	off-site outdoors irdxrs shcwerirg soil soil Prolmts (rrg,r1g) 

(lWL) 	(ria/kg) 	(MA) (ngAlr3) 0113/11(3) (ri1:14113) (nB/kg) (iMAR) (MAR) 

Arsenic 
	

0 	0 	B.00 	0 	0 	0 	0 	 0 	 0 	0 	0 



um ON MI am me we im 	un 	 ow ano = wim en we 

PRCIIECT: 
	

ORR Sararento Site 
PRCUECT FILENME: AS 4A.41 
LAST MED 

Ci4TE: 07/02/2 
07:16 RI 

SITE/S1WY AREA: 
	

Future lard tse 
RECEPTCR: 
	

Crrsite Resident - Pdult ad Chi Id Expcsixes 
MCC EFFECT: 
	

Retised Arsenic Risk Calculaticn 

Chard cal Irtake film each pathway ( 1113/1(9-thy) 

  

Drinking Drirkirg l4ater Demi Denial Dermal 	Soil 	Soi 
Water Water Ingestion Contact CA:Mat 0:ntat Irgesticn Irgesticn 

IrmsticnIrgesticn rtti le 9.rface Sirfate Gmad cn-site off-site 
Grarci 9.i-fax Warning Inter rate -  water soil soil 
rater water 	Swimnirg ShcwarirgShaderirg  

Darrel 	Dermal IrhatatialthalationlrhalaticnIngzsticn Irgesticn Irgesticn Ingzsticn Total 
Contact Ccntact Cutcbor Irchr dairg of Fid, of Cras of Cras of net/ 

with 	with 	Air 	Air 	thcker r 	ad 	an-site off-site rrti lk/eggs 
al-site off-site 	 She( lf ish 	SOIL 	Soi t 

soil 	soil 

Arsenic 
	

0.CE+CO 0.CE-1C° 0.CC-+CO 0.CE-+CO 0.CE+CO 0.CE+00 	 0.CEN)0 1.4E-07 0LCE+00 0.CE+CO 0-G&W 0.CHOD 0.CE+00 0.CE+CO 0.CEi00 0.CE+OC1 81E-06 



so Ms En El 	 = =I ow we em 

FROJECT: 	IPRR Sacranallo Site 
PROJECT FILEMA%E: AS 4A.WC1 
LAST SItED 

DIVE: 07/02/92 
07:16 NI 

SITE/STIDY NA: 	Futile La Lee 
RECEPTCR: 	Ch-site Resicirt - AcLAt and Child ExFoskres 
TCKIC EFFECT: 	Revised Arsenic Risk Calculation 

Chemical Lifetirre cancer risks f run each pathway 

  

Drinking Drirkirg Water 	Dennal Dermal Dermal 	Soil 	Soil 	Dermal 
Water 	Water Irgasticn Carect Cartact Contact Ingestial Irgesticn Cantact 

irgestion Irgestian u,kiite Skrfabe Skrface Grand cri-site off-site 	with 
Grand 9J-face Swinmirg water 	hater hater 	soil 	soil 	on-site 
water 	water 	Swirmirg Sicwaringticherirg 	 soil  

Dental IrhalationDilalaticrilrhalationIngestion IngesticrarEastion Ingestion Total 	Total 
Caltxt Oundocr Indbor dkring of Fish of CrcFs of Crop of reet/ (Pathwat)(Szererio) 

with 	Air 	Air 	showering 	and 	crrsite off-site milk/
off-site 	 Shellfish Soil 	Soil 

soil 

Araznic 
	

0.CE+00 0.0E+03 0.0E+00 0.CE+00 0.CE+CO 0.0E+00 1.5E-C6 0.CE+00 2.4E-07 0.1E+00 UE400 0.CE+CO 0.CE+CO 0.0E400 0.CEHOO 0.0E+00 0.0E+00 1.5E-C6 



NI Me 	 Sill 	IIIM 11111 MI NE Mil MN Mil OM ElII NM NM MIN me Es 

Expcsixe Fre:laity 	EFAIR CUT 
	

0 days/war 

Inhalation of 
	

Irtalatien Rate 	 IRAIRIN 
	

0 nil/hr 
inabor air 
	

Bizarre Tine 	 ETAIR_IN 
	

0 hars/daY 
Eccaure Franty 	EFAIR_IN 

	
0 this/war 

Ithalatien of 	 Irfialaticn Rate 	 IRAIR SH 	 0 ar3/hr 
irthar air - 	 &pare Tine 	 ETAIR SH 	 0 hars/dry 
drirg shearing 	Eiccare Fro:pency 	EFAIR SH 	 0 da,s/yeer 

Irgesticn of 	 Ingest icn Rate 	 IRFISH 	 0 kg/day 
fidi/shellfish 	 Fracticn Ingested 	FIFISH 	 0 

(frau ccntarrirated same) 
Exporire frecuerry 	EFFISH 	 0 days/Wer 

Crcp irgesticn 	 Ingesticn Rate 	 IRCRCP CN 	 0 kg/day 
an-site soils 	 Fracticn Ingested 	FICRCP ON 	 0 

(frun ccrtarrireted same) 
Expoare frect.ency 	EFERCP CN 	 0 dEfy'S6.eaI- 

Cn:p ingesticn 	 Irgesticn Rate 	 IRCRCP OFF 	 0 kg/day 
off-site soils 	 Fracticn Ingested 	F [CRT OFF 	 0 

(frail cutaninated source) 
Exporare frecputy 	EFCRCP OFF 	 0 days/N,ear 

rhat/nri lk/eggs 	 Irgesticn Rate 	 IREAT 
	

0 kg/day 
irgesticn 	 Fracticn Ingested 	FIPEAT 

(fn:rn contanirsted same) 
Eccsure freciercy 	EFICAT 

	
0 cia,s/wer 



INN VIII MB MI NMI 	MI  NE MB OM 	=II =II CM MN MI MI MI 

PRCUECT: 
MEC!" FILE1PFE: 
LAST MED 

UPRR Sacram-to Site 
AS 4A.61C1 

DATE: 	07/CP492 
TIK: 	07:16 AM 

SITE/STUDY AREA: 	Films land use 
RECEPTOR: 	 Crrsite Residhnt - AdUlt and Child Expizei 
TCNIC EFFECT: 	 Readmiksenic Risk Calcutation 

Carcinogal 	 Refererce Dose 	 PC 	ASS 	 Al:sorption Fracticrs 
Slope Factor (rivi/kg/cliyi" - 1 	(MalkEikfri) 	 Denial 	Darnel 

	 Perneebi ity Pisaptiai 	  
Irliestion 	Irimlation 	Imhstiol 	Irhaatim 	Castant 	Factor 	Soil 	It 	Air 	Crops 	Meat/milk 	Fiah 

(ter) 	(soil) 
(mew) 

Arsenic 
	

1.75 	15 	0.031 	0.001 	 0.0037 	1.03 	1.03 	1.03 	toa 	1.03 	1.00 
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0 
	

0 
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MEI 11111 IIIIIII MI IMP OM MIN U. U. 	 INM 1 	1111111 1111111 OM OM I= 

PRCUECT: 
PROUECT FILE: 
LAST SAVED 

LFRR Saormento Site 
AS 4A.WK1 

DATE: 07/t2/92 
TUC: 07:16 

SITE/STUN AREA: 
	

Future land use 
RECEPTCR: 
	

Chrsite Residert - PoLAt and Child Expcsures 
TOGC EFFECT: 
	

REN4seolArsehic Risk Calculeticn 

Chesii cat Int.42 fran each pettbay (agikg-ciri) 

  

Drirkirg Drirkirg Water Cenral Demist Dernal 	Soil 	Soil 	Denng 
lqater Water Irsesticn Ccntact Cad= Cantact Irgesticn Ingestion Ccntact 

Irgesticrargesticn ihile Slrfa:e 9-rface Grand crrsite off-site with 
Onand 9.1-face Swinning hater kater water soil soil cnrsite 
watEr water 	%riming Strwering9Twerirg 	 soil 

Derni4 IrhalatianktalationIrhalaticnkriesticn Ingestion Ingestion Irgesticn Total 
Ccntact Cutdbor 	Indoor dUrirg of Fish of Crops of Crqps of neat/ 

with 	Air 	Air 	Shcwering and 	crrsite off-site milk/eggs 
off-site 	 Shellfish 	Soil 	Soil 

soil 

Arsenic 
	

0.0E000 0.0E030 0.E000 O.T-H)) 0.CE+01 CLITL-#03 8.7E-06 0.0E400 1.4E-07 0.0E400 0.0E000 0.0E400 0.0E000 0.0E0:0 0.(1-a)7 0.0E400 0.0E000 81E-06 



Eli II. 11111 Mil Ell NM MI MN =I 	 Effil     11.1 OEM 

PRCUECT: 
	

lPRR Swrannto Site 
PROUECT 
	

AS 4A.LK1 
LAST SUED 

DATE: 0710M 
07:16 /A 

SITE/S1LDY /REA: 	Futre la-d Lee 
RECEPT(R: 
	

On-site Resiciant - ArLitt and Child Br:wares 
TO(IC EFFEa: 
	

Revised Arsarric Risk Calcutaticn 

Chemical Lifetine cater risks film each pettway 

  

Drirkirg Drinkirg Water Dermal Dermal Dermal 	Soil 	Soil 	Dermal 
later Water Ingestion Ottat Cat Contact Irgestion Irgesticn Contact 

Irgesticn Irgestion white 9.rface SLrface Gemnd crrsite off-site with 
Grand Surface Swinming water weter water sea soil cn-site 
water 	water 	SwAnmirgaacaarirg3hcwerirg 	 soil  

Darnel ThhalaticrdrhalaticrdrhalationingestionlrgesticnIrgestion Ingestion Total 	Total 
Contact Outdoor 	Irctcr &ring of Fish of Crops of Crops of neat/ (Pattwei)(Sarario) 

with 	Air 	Air 	dhaering 	and 	crrsite off-site milk/
off-site 	 Shellfish Soil 	Soil 

soil 

Arsenic 
	

0.CE+CO 0.0E000 0.(E+00 0.0E+00 0.0E000 0.0E+00 1.5E-05 0.CE400 2.4E-07 0.0E+00 0.CE4C0 0.CEr33 0.0E+00 0.0E+00 0.CE+CO 0.CE+03 0.0E+CO 13E-C6 


