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Commanding Officer

Naval Training Center

33502 Decatur Road. Suite 120
San Diego. CA 92133-1449

Dear Sir:

RE: DRAFT WORK PLAN FOR SITE ASSESSMENT/EXTENDED SITE
ASSESSMENT (SA/ESA). FOR POINTS OF INTEREST (POI), NAVAL
TRAINING CENTER SAN DIEGO, CALIFORNIA

The Regional Water Quality Control Board (RWQCB), and the Department of Toxic
Substances Control (DTSC) have completed our review of the above referenced
document, dated September 26.1996. The document was prepared by Bechtel
National. Inc. on-behalt ot Southwest Division Naval Facilities Engineering Command

NTC SAN DIEGO
SSIC NO. 509

Pete Wilson
Governor

(SWDIV) in accordance with contract task order CTO-0122/0012. The purpose of the Co

SA/ESA is to collect and evaluate data concerning the potential presence of -hazardous-
substance contamination at 17 POI located on NTC, San Diego. Based on our review
we have the following comments, see Attachment II for DTSC comments.

GENERAL COMMENTS

The RWQCB acknowledges that subsurface conditions are highly variable and there is
always some uncertainty associated with evaluating data from a site. The cost of
obtaining additional site assessment data must be weighed against the benefit from
obtaining that additional data and the effect the data may have on the certainty of.
decisions made for the site. ‘Due to the lack of site specific data or information on
historic use for the sites under investigation, the proposed P-STL may not always be
adequate to protect water quality. human health or the environment. In some cases
(i.e. POI 19. 72, and 76 etc.) the proposed P-STLs are not consistent with existing

RWQCB guidance entitled [nterim Guidance on Required Cleanup at Low-Risk Fuel

Contamination Sites, dated April 1, 1996. The extent of any subsurtace impact should
be detined to the degree that is necessary to determine if the site poses a threat to
human health. the environment. or other nearby sensitive receptors. The RWQCB
does not concur with the proposed decision rules establishing project-specific threshold
levels (P-STL) where no turther action is recommended. but will evaluate the data

collected and anv request for no turther action based on a site by site basis.

Our mission is (o preserve and enhance the qualin: of California’s water resources. und
ensure their proper allocation and efficient use for the henefit of present and future generations.




Commanding Otficer -2- November 7.1996
NTC - SA/ESA Comments

SPECIFIC COMMENTS

1 Page 3-11 Section 3.2.6. POI 8 - Former Dry-Cleaning Trainer

Provide information concerning the location of the sewer pipe lateral for the
building and collect two additional soil gas samples along its alignment. Also
provide one additional sample location adjacent to tflammables locker. Or
provide groundwater samples instead of soil gas samples.

(8]

Page 3-26. Section 3.5.1.2.. POl 16 - Former Navy Exchange Dry Cleaners
Please explain why POI 16 and Site 11 are separate investigations?

Page 3-39. Section 3.7.6. POl 19 - Former PWC Aztec Landscape Storage
Area

(V'S

Collect and analyze shallow soil samples (approximately top one foot) and
aroundwater samples from each boring.

4 Page 3-44. Section 3.8.6. POI 26 - Navy Public Works Center Workshop

Due to the prévious site use as an automobile repair shop. Please provide
analysis for VOCs in soil and groundwater if this data has not already been
collected from the adjacent sample location WS-4 or WS-4A.

Page 3-55. Section 3.11.6. POI 26 - Former Auto Hobby Shop No. 1

N

Provide analysis for VOCs in soil and groundwater and TPH 8015 moditied for
stoddard solvent.

6 Page 3-59. Section 3.12.6. POI 72 - Marina Building

Collect a groundwater sample from location in or adjacent to "Flammable
Materials Storage Shed." Also include a soil sample from the "unsaturated
zone near surface.”

7 Page 3-64. Section 3.14.6. POI 85 - Former Printing Facility

Provide information concerning the location of the sewer pipe lateral to the
building and locate one boring adjacent to this alignment. Collect groundwater
samples and provide analysis for VOCs in soil and groundwater.

’D‘ Reeveled Paper Our mission is 1o preserve and enhance the qualin: of California’s water resowrces. and
QCJ ensure their proper allocation and efficient use for the benefit of presen and furire generdrions.
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NTC - SA/ESA Comments

3 Page A2-10. Section 2.2.3.1. POI 14 - Machinery Repairman School

Define proposed sample depth described by "unsaturated zone near surtace.”

9 Page A2-29. Section 2.2.13.1. POI 76 - Possible UST

Why are two unsaturated zone near surface soil samples proposed for this UST
location? Collect and analyze a groundwater sample for the listed chemicals of
concern for the site. ‘

Please contact Corey Walsh at (619) 467-2980 if you have any questions regarding this
letter.

Sincerely,

L

/JOHN P. ANDERSON. Senior Engiiteering Geologist
Site Mitigation and Cleanup Unit

JPA:cmw  ddocsidod-ntcipoisaesa. itr

FILE: 30-0092.N02

Attachment [: Interim Guidance on Required Cleanup at Low-Risk Fuel
Contamination Sites, dated April 1, 1996 (revised February
29, 1996)

Attachment II: DTSC comments and attachments

cC:

Mr. Aaron Yue, Base Closure Team, Office of Military Facilities, Department of Toxic
Substances Control, 245 West Broadway, Suite 425, Long Beach, CA 90802-4444
(without Attachment 2)

Mr. Keith Forman, Interim BRAC Environmental Coordinator, NTC-Environmental
Office, 33502 Decatur Road, Suite 120 San Diego, CA 92133-1449 {without
Attachment 1 or Attachment 2 )

Ms. Content Arnold (Code 1832.CA) Remedial Project Manager. Southwest Division
Naval Facilities Engineering Command, 1220 Pacific Highway, San Diego, CA 92132-
5190

Mr. Martin Hausladen, U.S. EPA. Region X, (H-9-2), Hazardous Waste Management
Division, 75 Hawthorne Street. San Francisco. California 94105-3901 (without

Attachment 2 enclosures)

Reercled Paper Our sussion is 10 preserve and enhance the qualiae of California’s swarer resources. and
“ensure their proper allocation and efficient use for the denefit of present and future generarions
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Remedial Project Manager a0 g\g(‘;@é S 120 James M. Strock

California Regional Water Quality Control Board ¢ O\E\ﬁ CoE T Secretary for

San Diego Region QU Environmental
an g o] : Protection

9771 Clairemont Mesa Blvd., Suite B

San Diego, California 92124-1331

COMMENTS ON DRAFT WORK PLAN FOR SITE ASSESSMENT/
EXTENDED SITE ASSESSMENT FOR POINTS OF INTEREST,
NAVAL TRAINING CENTER, SAN DIEGO

Dear Mr. Waish:

As per our telephone conversation of October 17, 1996, | am
forwarding my comments on the draft Work Plan for NTC's Points of
Interest (POI) to you. Please incorporate these comments with the
Regional Water Quality Control Board's comments and forward them to
the Naval Training Center by November 8, 1996 as agreed.

Based on my review of the draft Workplan, the Department of Toxic
Substances Control (DTSC) offers the following comments:

1. Page 1-2, Table 1-1:

On October 21, 1996, DTSC received a fax addendum to the draft
Work Plan from Ms. Content P. Arnold of South West Division. The
addendum added POl 93 to be inserted into the draft Work Plan.
Based on the addendum received, please revise and include the
“POI 93 - Former Vertical Steel Structure (Near Building 49)” in
Table 1-1.

2. Page 2-3, Section 2.4, Geology and Hydrogeoiogy:

Since this section suggests that imported fill soil and dredged fill

has been used for the construction throughout NTC, please provide

a fill area map detailing the area of NTC that has been potentially H/(ﬂ'
effected by fill materials. This map may assist in differentiating o) /
between environmental impacts by fill versus operations at NTC.

{
~,

K
L1 4
Printed on Recycied Paper



Mr. Corey Walsh
October 25, 1996
Page 2

3.

Section 3, Project Specific Threshold Levels for Soil:

According to the “note” for tables throughout Section 3, and
Attachment B of this draft report, the Project Specific Threshold
Levels are based on the 1996 Region IX preliminary remediation
goals (PRGs) for residential land use as revised by U.S.EPA on
August 1996. However, upon review of the PRGs, it was found
that the threshold levels cited in the draft report do not match the
PRGs as published by U.S. EPA,; especially for volatile organic
compounds. Please revise the Project Specified Threshold
Levels in accordance with the published PRGs (see provided
Attachment 1).

Please also note that the Department of Toxic Substances Control
disagrees with the use of PRGs for site assessments and
screening sites for No Further Action (NFA) without considering the
additivity of risks and hazards associated with the chemicals of

potential concerns (COPCs). In order to use PRGs for screening

purposes, an additional evaluation-of risk for additivity must be

conducted before the NFA nomination. A detailed procedure in the ST IREE

use of PRGs for screening sites is provided in a DTSC
memorandum dated October 28, 1994. This memo is provided as
Attachment 2. Procedure for calculating additivity is on Page 9,
Section G of the Memo. Please revise the workplan in accordance
with these procedures.

Section 3, Method Detection Limits for Soil:

In general, most of the Method Detection Limits for the stated
analytical method in the draft report are too high. For example, ~
according to the Test Methods for Evaluating Solid Waste Physical/
Chemical Methods, SW-846, published by U.S.EPA, the Method
Detection Limits for Aluminum using test method 6010 is 45 ppb,
not 10 ppm. Similarly, the method detection limits for Vinyi
Chloride using 8010 is 0.18 ppb, not 0.05 ppm. If the detection
limits as stated in the report are not “Method Detection Limits
(MDLs)” but “Practical Quantification Limits (PQLs)", the report
should specify the MDLs and the factors used to arrive at the
PQLs. The report should aiso provide the rationale for the factors
used. Please revise the report.



Mr. Corey Waish
October 25, 1996
Page 3

5.

Page 3-11, Section 3.2.5, Decision Rules for POI 8:

Since soil and groundwater sampling locations have not been
proposed beyond the locations of the soil gas samples, we request
that the Navy consult with the regulators on the result of the Phase
| investigation and the proposed soil and groundwater sampling
locations prior to commencement of sampling under Phase II.

Page 3-16, Section 3.3.4, Study Boundaries for POl 14:

The Site Plan for Building 49 indicated a foundry shop as well as
numerous machine shops. It is recommended that this POl be
studied for metals contamination as well as TRPH.

Page 3-16, Section 3.3.6, Sampling Design for POl 14:

According to the Site Plan for Building 49, there are numerous
machine shops and a foundry shop in this building. We believe
that collecting only two soil samples in this building is too limited.
Further more, the location of MW-1 is not ideal. MW-1 is located
almost directly south of the large machine shop and northeast of
the shop area. Assuming that the ground water flows down

- gradient toward the Boat Channel, the groundwater would be

flowing toward southeast. Because of the location of MW-1, it is
possible that contaminants in groundwater from the large machine
shop and the shop area will flow past MW-1 undetected. To better
characterize the potential groundwater contamination from the
machine shop and the shop area, we recommend collecting ground
water samples from the soil boring areas within the shops.
Monitoring of MW-1 is useful to detect any protential contaminants
from the smaller shops northwest of its location.

Page 3-22, Section 3.4.1.2, Previous Investigations for POl 15:

In other closing military bases, DTSC has discovered that some
medical complexes have disposed of mercury into the sewer
system as a past practice. This practice resulted in a high mercury
vapor concentration found within the buildings and sewage lines.
Please review NTC's records to ensure that mercury is not a COPC
at this POL.



Mr. Corey Walsh
October 25, 1996
Page 4

9. Page 3-29, Section 3.5.5, Decision Rules for POI 16:

Since soil and groundwater sampling locations have not been
proposed for the potential Phase Il investigation, we request that
the Navy consulit with the regulators on the result of the Phase |
investigation and the proposed soil and groundwater sampling
locations prior to commencement of sampling under Phase Il.

10.  Page 3-39, Section 3.7.6, Sampling Design for POl 19:

Since organochlorine pesticides are relatively immobile in soil, a
soil sample shouid be taken just below ground surface. We
recommend that an additional sample be collected at one foot
below ground surface.

11.  Page 3-44, Section 3.8.6, Sampling Design for POI 26:

Since the groundwater flow is generally toward the Boat Channel,
toward south-east, the rationale for collecting a groundwater
sample south-west of the left is unclear.

12.  Page 3-48, Section 3.9.5, Decision Rules for POl 29:

As stated in Section 3.9.1.2, previous investigations have
determined that the sand in this POI will require removal action.
Instead of focusing on the possibility of removing this POI from
removal action, the decision rule should be revised to focus on
determining the extent of contamination at this POI.

13. Page 3-49, Section 3.9.6, Sampling Design for POI 29:

This section states that 4 samples will be collected from each
trench. How will the samples be selected? Will the soil within the
trench be composited prior to collection of samples? What is the
rationale for choosing the location of the two trenches since they
still seem to be located 20 feet within the boundaries of the sand
trap? How will the trenches determine the extent of contamination?

14. Page 3-50, Section 3.10.2, ldentification of Decisions at POI 58:

According to the first “If-then” statement, site maps will be used to
locate borings if the geophysical survey does not identify an



Mr. Corey Walsh
October 25, 1996
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18.

16.

17.

existing UST. Please provide an approximation of the UST location
based on the site maps regardless of the geophysical survey resuit.
The rationale for not extrapolating the information from the maps
first is unclear.

Page 3-55, Section 3.11.6, Sampling Design for POI 71:

Since the actual location of the former building 224 is unknown, 2
angled soil borings and 1 groundwater sample may not be a
sufficient indicator of contamination. In addition, groundwater
depth is 12 feet below ground surface. The angled borings at 20 -
30 degree from vertical will only reach 4 - 6 feet respectively
beyond the footprint of the current building 94 if the angled borings
are started immediately adjacent to the footing of the current
building. If possible, we recommend the borings be conducted
from within the current building.

Page 3-59, Section 3.12.6, Sampling Design for POl 72:

The current sampling design states that one soil sample will be
collected at the top of the saturated zone at each of the two soil
borings. We recommend that an additional soil sample be
collected between the concrete and soil interface at the soil boring
located within the concrete pad. This sample will determine the
need for a removal action for the soil regardless of groundwater
conditions. :

Page 3-64, Section 3.13.6, Sampling Design for POl 76:

As stated in the third sentence of this section, a groundwater
sample will be collected only if soil contamination is “obvious” at the
top of the saturated zone. Please define “obvious’. To avoid
judgmental error by field personnel, it is recommended that a
groundwater sample be collected for analysis regardless of odor or !
color of a sample. |

According to Figure 3-14, the geophysical survey uncovered two
anomalies. Why is a sample not proposed for the second
anomaly?



Mr. Corey Walsh
October 25, 1996
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18.

19.

20.

21.

22.

Page 3-68, Section 3.15.1.1, Site Description:

This section states that building 519 burned down in 1995. Please
explain the cause of the fire. Was it related to the materials stored
within the storage area? What was stored in the area during the
fire?

Figure 3-16 shows a large tank (tank 346) adjacent to building 519.
Please describe the function of the tank and whether
contamination, if found, could be attributed to the presence of the
tank.

Page 3-76, Section 3.16.6, Sampling Design

Almost all the proposed direct push groundwater sampling
locations are very near the NTC steam tunnels. The resulits from
these samples may further complicate the interpretation of data
from POI 38 (steam tunnels). Perhaps some groundwater
sampling locations could be modified to areas.that are less .
influenced by the steam tunnels. The analytical results can then be
compared with results obtained from the POl 38 study.

Page 3-78, Section 3.17, Other Sampling:

Building 490 and 491 are not identified in a site map. Please
include a map to identify the locations of the two buildings in
relations to other POls.

Page 3-87, Section 3.18, Data Quality Objectives, Summary:

Table 3-19 has identified numerous COPCs that do not have

established criteria under the California Enclosed Bays and

Estuaries Plan or the U.S. EPA National Ambient Water Quality

Criterion. For these COPCs, please state if a project action level

will be proposed, with the decision rules governing these

chemicals. Similarly, please explain the decision rules to be

followed for chemicals in soil which do not have established criteria. ‘

Fax Addendum for POI 93, Sampling Design:

The second paragraph indicated that the locations of sampie points
along the pipe will be chosen after file review and geophysical
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23.

24.

25.

survey. We recommend that the Navy consults with the regulators
on the resuit of the review and survey. We also request that the
Navy discuss all proposed sampling locations with us prior to
commencement of activities.

For this PO, please provide Sampling Location and Sampling
Rationale similar to other POls. In addition, we request that the
sampling symbols used in the figure remain consistent with the
other figures. Please replace the dotted circle with a dotted triangle
for soil boring with groundwater sampling. Furthermore, we
recommend 1 additional groundwater sample be taken inside the
structure to confirm the presence of organochlorine pesticides and
for risk analysis purposes.

Page 4-3, Section 4.4.1, Direct-Push Rig Borings:

Please further describe the procedures to be followed in field
screening the recovered samples for VOCs using a photoionization
detector (PID) or flame ionization detector (FID). Any recovered
samples to be analyzed for VOCs should be sealed quickly to
minimize the exposure of the sample to ambient air and light to
avoid volatilization and UV destruction.

Page A2-10, Section 2.2.3.2, Sample Rationale for POl 14:

The objective for sampling is to locate potential contamination.
Sampling locations chosen based on number of machines present
may not be appropriate. The sampling location should be based
also on cracks found within the area, visible stains, and/ or the
lowest elevation of the flooring within the area. Please also see

-comment 7 above regarding the location of MW-1.

Page A2-22, Section 2.2.7.2, Sample Rationale for POl 19:

The sampile location of the west boring should be based on cracks
observed on flooring, visible stains or lowest elevation of the floor.
We recommend an additional soil sample at the flooring/ soil
interface to determine any surface soil contamination.
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26.

27.

28.

Page A2-22, Section 2.2.8.1, Sample Location for POI 26:

If the ground penetrating radar anomaly is as located on figure 2-8,
why is the proposed soil sampling 10 feet north and upgradient
from the anomaly? It would be more logical to obtain a sample
directly from the area of the anomaly.

Furthermore, it is DTSC’s impression that the general groundwater
gradient is sloped toward the boat channel, which is at a-
southeastern direction. The proposed groundwater sample
location is southwest of the anomaly; therefore, this may not be the
best location to detect COPCs from this POI.

Page A2-24, Section 2.2.9.2, Sample Rationale for POl 29:
We disagree with this sample rationale. If the proposed trenches

were to allow observation of the subsurface to determine if the
sand trap had aiready been excavated, the trenches should be

located at areas previously sampled, rather than at the fringe of the. S ’

small arms range. Furthermore, according to section 3.9.1.2, the
two soil samples taken during a soil investigation conducted by BNI
in 1995 still show that the soil exceeded the project-specific
threshold limits. Therefore, we believe that for this round of
investigation, the purpose should be to determine the extent of
contamination for a removal action. The trenches should be placed
closer to the edge of the small arms range to define the boundaries
of contamination.

Page A2-32, Section 2.2.14.1, Sampie Location for POI 85:

Instead of angled borings, we prefer verticai borings within the
building, if possible. The reason is that the groundwater is at 15
feet below ground surface. Assuming the angled boring begins at
the edge of the building, the lateral reach of the borings at 20-30
degrees from vertical will only be 5-7 feet beyond the footprint of
the building before reaching ground water. With two proposed
samples within the unsaturated zone, the lateral reach of the two
samples may still be under the walls of the building which would
not be the usual location of contamination.
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29.

30.

Page A3-4, Section 3.3.1, Direct-Push Borings:

According to the third paragraph of this section, the recovered
samples will be field screened for VOCs using a PID or FID. Will all
recovered samples be field screened first? If so, will the samples
be exposed to ambient air? How much handling of the sample will
occur prior to being sealed and preserved? In general, VOC
samples must be properly handled to avoid volatility which can
affect the precision and accuracy of the analytical results due to
concentration change. Field personnel should minimize the
exposure time of VOC samples to air.

Page A3-11, Section 3.6.1, Field Screening of Soil Samples:

Since a PID is proposed for field screening, please provide a table
of COPCs with their ionization potentials and the appropriate
detector lamp to be used. Please note that the use of FID and PID
for qualitative field screening is subject to interferences from other
chemicals. In addition, as proposed, the result from field screening
of samples for a duration of 3 to 5 seconds with a PID or FID 3
inches away will not provide good resuilts. Within 3 to 5 seconds,
the PID and FID may not even have enough time to stabilize. Also,
at 3 inches above the sample, a great deal of air mixing will have
occurred between the sample and the detector, especially if the
field screens are conducted outdoors.

Based on the above limitations, the rationale for conducting field
screens is unclear. In fact, due to the exposure of the sample to
ambient air, and the time required to conduct the field screening, a
decrease in the concentration of VOCs in the sample may occur
because of volatilization. This will introduce additional errors in the
laboratory analysis results.  We request that the Navy reconsider
the necessity in conducting the field screen and revise the
workplan accordingly. ‘
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If you have any questions regarding this letter, please feel free to
contact me at (310) 590-4897.

Sincerely,

~

Aaron Yu

EAR Specialist/ Interim RPM
Base Closure and Conversion
Office of Military Facilities

Enclosures



N00247.000441
NTC SAN DIEGO
SSIC # 5090.3

ATTACHMENT I: INTERIM GUIDANCE ON
REQUIRED CLEANUP AT LOW-RISK FUEL
CONTAMINATION SITES, DATED APRIL 1, 1996
(REVISED FEBRUARY 29, 1996)

THE ABOVE IDENTIFIED ATTACHMENT WAS NOT
SUBMITTED WITH THIS DOCUMENT. REGION 9
PRELIMINARY REMEDIATION GOALS (PRGs) 1996
WAS SUBMITTED AS ATTACHMENT I.

QUESTIONS MAY BE DIRECTED TO:

DIANE C. SILVA
RECORDS MANAGEMENT SPECIALIST
SOUTHWEST DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676
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M % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
o.f REGION IX
“onate 75 Hawthorne Street
San Francisco, CA 94105-3901
August 1, 1996
Subject: Region 9 Preliminary Remediation Goals (PRGs) 1996
From: “  Stanford J. Smucker, Ph.D.
Regional Toxicologist (H-9-3) .
Technical Support Team-
To: PRG Table Mailing List

Please find the annual update to the Region 9 PRG table. The table has been revised to reflect the
most current EPA toxicological and risk assessment information. Updates to EPA toxicity values
were obtained from IRIS through July 1996, HEAST through May 1995, and EPA’s National Center
for Environmental Assessment (NCEA, formerly ECAO).

Region 9 PRGs are "evergreen” and have evolved as new methodologies and parameters have been
developed. In several cases the models, equations, and assumptions presented in RAGS HHEM, Parr
B, Development of Risk-Based Preliminary Remediation Goals (1991) have been replaced with new
information that is consistent with the document, Soil Screening Guidance, recently issued by the
Office of Sohd Waste and Emergency Response (OSWER), dated April 1996.

The updated PRG table also contains soil screening levels (SSLs) for protection of groundwater. The
SSLs were obtained directly from EPA/OSWER’s Soil Screening Guidance document which is
available from NTIS as EPA/540/R-96/018 and EPA/540/R-95/128. Please note that because R 9
PRGs currently evaluate intermedia transfer of volatile organic chemicals (VOCs) and heavy metals
from soil to air, the PRG table does not include a separate list of SSLs for the air pathway.

To help users rapidly identify substances with new PRGs, these contaminants are printed in boldface
type. Changes in PRG values are either due to new toxicity constants or new physico-chemical
information. This version of the table contains revised toxicity values for acetaldehyde, chlorine
cyanide, 1,3-dichlorobenzene, 2-dichloroethane, endosulfan, manganese, phosphoric acid, and 1,1,1-
trichloroethane. Also, 23 additional VOCs have been identified and evaluated for mhalanon
exposures resulting from intermedia transfer from soil and water to air.

EPA Region 9 has established a homepage on the World Wide Web which you can find at
http://www.epa.goviregion 9/. Our homepage will soon include the PRG table in downloadable
form. The electronic table contains additional information not presented in the prmted table (e.g.
physico-chemical constants, non-cancer PRGs for carcinogens, pathway-specific PRGs, and
volatilization factors for VOCs). Meanwhile, we still provide the electronic PRG table (PRG96.zip)
on California Regional Water Board’s BBS (510.286.0404) for those of you who have a modem.

Before relying on any number in the table, it is recommended that the user verify the numbers with
an agency toxicologist or risk assessor because the toxicity / exposure information in the table may
contain errors or default assumptions that need to be refined based on further evaluation. If you find
an error please send me a note via email at Smucker.Stan@epamail.epa.gov or fax at 415.744.1916.

Printed on Recveled Paper



DISCLAIMER

Preliminary remediation goals (PRGs) focus on common exposure pathways and may
not consider all exposure pathways encountered at CERCLA / RCRA sites (Exhibit 1-1).
PRGs do not consider impact to groundwater or address ecological concerns. PRGs are
specifically not intended as a (1) stand-alone decision-making tool, (2) as a substitute for
EPA guidance for preparing baseline risk assessments, or (3) a rule to determine if a
waste is hazardous under RCRA.

The guidance set out in this document is not final Agency action. It is not intended, nor
can it be relied upon to create any rights enforceable by any party in litigation with the
‘United States. EPA officials may decide to follow the guidance provided herein, or act
at variance with the guidance, based on an analysis of specific circumstances. The
Agency also reserves the right to change this guidance at any time without public notice.

1.0 INTRODUCTION

The Region 9 PRG table combines current EPA toxicity values with "standard" exposure
factors to estimate contaminant concentrations in environmental media (soil, air, and water)
that are protective of humans, including sensitive groups, over a lifetime.. Chemical
concentrations above these levels would not automancaﬂy demgnate a site as ”dxrty or tngger
a response action. However, exceeding a PRG suggests that further evaluation of the.
potential risks that may be posed by site contaminants is appropriate. Further evaluation may
_ include additional sampling, consideration of ambient levels-in the environment, or a
reassessment of the assumptions contained in these screening-level estimates (e.g.
appropriateness of route-to-route extrapolations).

The PRG concentrations presented in the table can be used to screen pollutants in
environmental media, trigger further investigation, and provide an initial cleanup goal if

applicable. When considering PRGs as preliminary goals, residential concentrations should be

used for maximum beneficial uses of a property.” Industrial concentrations are included in

the table as an alternative cleanup goal for soils, but it is not recommended that industrial
concentrations be used for screening sites.

Before applying PRGs as screening tools or initial goals, the user of the table should consider
whether the exposure pathways and exposure scenarios at the site are fully accounted for in
the PRG calculation. Region 9 PRG concentrations are based on exposure pathways for
which generally accepted methods, models, and assumptions have been developed (i.e.
ingestion, dermal contact, and inhalation) for specific land-use conditions and do not consider

impact to groundwater or ecological receptors (see Developing a Conceptual Site Model
below). «



EXHIBIT 1-1

TYPICAL EXPOSURE PATHWAYS BY MEDIUM
FOR RESIDENTIAL AND INDUSTRIAL LAND USES*

EXPOSURE PATHWAYS, ASSUMING:

MEDIUM RESIDENTIAL LAND USE | INDUSTRIAL LAND USE
Ground Water Ingestion from drinking Ingestion from drinking
Inhalation. of volatiles. Inhalation of volatiles

Dermal absorption from
bathing

Dermal absorption

Surface Water:

Ingestion from drinking

Ingestion from drinking -

Inhalation of volatiles

Inhalation of volatiles

Dermal absorption from
bathing

Dermal absorption

Ingestion during swimming

‘ ,'.I'n'gestion.,of con_ta.minat‘eatﬁsh B

Soil

Ingestion

‘Ingestz‘aﬁ

Inhalation of particulates -

Inhalation of particulates

Inhalation of volatiles

Inhalation of volatiles -

Exposure to indoor air from
soil gas .

Exposure to indoor air from
soil gas

Exposure to ground water

contaminated by soil leachate

contaminated by soil " |

Exposure to ground water"

leachate

Ingestion via plant, meat, or

|| dairy products

Inhalation of particulates - -
from trucks and heavy
equipment /

Dermal absorption

Dermal absorption

Footnote:

*Exposure pathways considered in the PRG calculations are indicated in boldface italics.
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2.0 READING THE PRG TABLE

2.1 General Considerations

With the exceptions described below, PRGs are chemical concentrations that correspond to
fixed levels of risk (i.e.either a one-in-one million [10°] cancer risk or a noncarcinogenic
hazard quotient of one, whichever occurs at a lower concentration) in soil, air, and water. In
most cases, where a substance causes both cancer and noncancer or systemic effects, the 107
cancer risk will result in a more stringent criteria and consequently this value is presented in
the table. PRG concentrations based on cancer risk are indicated by "ca". PRG
concentrations based on noncarcinogenic health threats are indicated by "nc".

If the risk-based concentrations are to be used to screen sites, it is recommended that both
cancer and noncancer-based PRGs be obtained even though the printed list contains conly the
more restrictive of the two values. To obtain additional values (e.g. noncancer PRGs for a
carcinogenic substance), the user has the following options:

. download an electronic copy of the PRG table from EPA Region 9's homepage
at http://www.epa.gov/region 9/

. download the file (PRGY6.z1p) from Cahforma Regional Water Board's BBS at
510.286.0404

. use the equations presented-in Section 4.0 to calculate additional PRG values - -

It has come to my attention that some users have been multiplying the cancer PRG
concentrations by 10 or 100 to set "action levels" for triggering remediation or to set less
stringent cleanup levels for a specific site after considering non-risk-based factors such as
(ambient levels, detection limits, or technological feasibility). This practice recognizes that
there may be a range of values that may be "acceptable” for carcinogenic risk (EPA's cancer
risk range is from 10 to 10*). However, this practice could lead one to overlook serious
noncancer health threats and it is strongly recommended that the user consult with a
toxicologist or Regional risk assessor before doing this. For carcinogens, I have indicated by
asterisk ("ca*") in the PRG table where the noncancer PRGs would be exceeded if the cancer
value that is listed is multiplied by 100. Two stars ("ca**") indicate that the noncancer
values would be exceeded if the cancer PRG were multiplied by 10. There is no range of

"acceptable” noncarcinogenic "risk" so that under no circumstances should noncancer PRGs
be mulnphed by 10 or 100, when setting final cleanup criteria. L //
In general, PRG concentrations in the table are risk-based but for soil there are two important
exceptions: (1) for several volatile chemicals, PRGs are based on the soil saturation equation
("sat") and (2) for relatively less toxic inorganic and semivolatile contaminants, a non-risk
based "ceiling limit" concentration is given as 10”° mg/kg ("max"). PRG concentrations that
are not risk-based (i.e. either "sat" or "max") should be segregated before screening multiple



pollutant risks.

In addition to Region 9 PRGs, the PRG table also includes California EPA PRGs ("CAL-
Modified PRGs") for specific chemicals where CAL-EPA. values may be more restrictive than

the federal values; and, soil screening levels (SSLs) for protection of groundwater (see Section
2.3 below).

2.2 ;I‘oxic}ty Values

EPA toxicity values, known as noncarcinogenic reference doses (RfD) and carcinogenic slope
factors (SF) were obtained from IRIS through July 1996, HEAST through May 1995, and
EPA's National Center for Environmental Assessment (NCEA, formerly ECAO). The priority
among sources of toxicological constants used are as follows: (1) IRIS (indicated by "i"), (2)
HEAST ("h") (3) NCEA ("n"), and (4) withdrawn from IRIS or HEAST and under review
(ll H)

Route-to-route extrapolations ("r") were frequently used when there were no toxicity values

available for a given route of exposure. Oral cancer slope factors ("SFo") and reference doses

("RfDo") were used for both oral and inhaled exposures for organic compounds lacking
inhalation values. Inhalation slope factors ("SFi") and inhalation reference doses ("RfDi")
were used for both inhaled and oral exposures for organic compounds lacking oral values. An
additional route extrapolation is the use of oral toxicity values for evaluating dermal
exposures. Although route-to-route methods are a useful screening procedure, the

appropriateness of these default assumptions for. specific contaminants should be verified

by a toxicologist.
To help users rapidly identify substances with new PRGs, these contaminants are'pn'ﬁted in
boldface type. This version of the table contains revised toxicity values for acetaldehyde,

chlorine cyanide, 1,3-dichlorobenzene, 2-dichloroethane, endosulfan, manganese, phosphoric
acid, and 1,1,1-trichloroethane.

23 Soil Screening Levels

Generic soil screening levels (SSLs) for'the protection of groundwater have been included in
the PRG table for 100 of the most common contaminants at Superfund sites. Generic SSLs
are derived using default values in standardized equations presented in Soil Screening
Guidance (available from NTIS as document numbers PB96-963502 and PB96-963505 or
EPA/540/R-95/128 and EPA/540/R-96/018). /

The SSLs were developed using a default dilution-attenuation factor (DAF) of 20 to account
for natural processes that reduce contaminant concentrations in the subsurface. Also included
are generic SSLs that assume no dilution or attenuation between the source and the receptor
well (i.e.,, a DAF of 1). These values can be used at sites where little or no dilution or
attenuation of soil leachate concentrations is expected at a site (e.g., sites with shallow water



tables, fractured media, karst topography, or source size greater than 30 acres).

Generally, if an SSL is not exceeded for the migration to groundwater pathway, the user may -
eliminate this pathway from further investigation.

2.4 Miscellaneous

Volatile organic chemicals (VOCs) are indicated by "1" in the VOC column of the table and
are defined as those chemicals having a Henry's Law constant greater than 10 (atm-m*/mol)
and a molecular weight less than 200 g/mole). These contaminants are evaluated for potential
volatilization from soil / water to air using volatilization factors (see Section 4.1).  Since the
1995 PRG table, 23 additional VOCs have been identified and evaluated for inhalation

exposures resulting from intermedia transfer from soil and water to air. These are indicated in
boldface type.

Chemical-specific dermal absorption values for contaminants in soil and dust are presented for
arsenic, cadmium, pentachlorophencl, PCBs, and dioxin as recommended by EPA's Office of
Research and Development (USEPA 1992a) Otherwise, default skin absorption fractxons are
assumed to be 0.01 and 0.10, for inorganics and organics, respectively.

3.0 USING THE PRG TABLE

The decision to use PRGs at 4 site will be driven by the potenual beneﬁts of havmg genenc o
risk-based concentrations in the absence of site-specific risk assessments. The original -
intended use of PRGs was to provide initial cleanup goals for individual chemicals given
- specific medium and land-use combinations (see RAGS Part B, 1991), however risk-based
PRGs actually have several uses in addition to providing initial goals. These include:

. Screening sites to determine further evaluation

. Prioritizing areas of concern at megasites (e.g. federal facilities)

. Calculating risks associated with multiple contaminants =~

A few basic procedures are recommended for using PRGs properly. These are briefly
described below. Potential problems with the use of PRGs are also identified..
: /



3.1  Developing a Conceptual Site Model

The primary condition for use of PRGs is that exposure pathways of concern and conditions
at the site match those taken into account by the PRG framework. Thus, it is always
necessary to develop a conceptual site model (CSM) to identify likely contaminant source
areas, exposure pathways, and potential receptors. This information can be used to determine
the applicability of PRGs at the site and the need for additional information. For those
pathways not covered by PRGs, a risk assessment specific to these additional pathways may
be necessary. Nonetheless, the PRG lookup values will still be useful in such situations for
focusing further investigative efforts on the exposure pathways not addressed.

To develop a site-specific CSM, perform an extensive records search and compile existing
data (e.g. available site sampling data, historical records, aerial photographs, and
hydrogeologic information). Once this information is obtained, CSM worksheets such as
those provided in ASTM's Standard Guide for Risk-Based Corrective Action Applied at
Petroleum Release Sites (1995) can be used to tailor the generic worksheet model to a site--
specific CSM. The final CSM.diagram represents linkages among contaminant sources,
release mechanisms, exposure pathways and routes and receptors. It summarizes our
understanding of the contamination problem.

As a final check, the CSM should answer the following questions:
. Are there potential ecologxcal concerns'7 .

«  Is there potential for land use other than those covered by the PRGs (that 1s,
residential and industrial)?

. Are there other likely human exposure pathways that were not considered in
development of the PRGs (e.g. impact to groundwater, local fish consumption; rmsmg
beef, dairy, or other livestock)?

. Are there unusual site conditions (e.g. large areas of contamination, high fugitive dust
levels, potential for indoor air contamination)?

If any of these four conditions exist, the PRG may need to be adjusted to reflect this new
information. Suggested references for evaluating pathways not currently evaluated by Region
9 PRG's are presented in Exhibit 3-1.

/
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EXHIBIT 3-1
SUGGESTED READINGS FOR EVALUATING SOIL CONTAMINANT
PATHWAYS NOT CURRENTLY ADDRESSED BY REGION 9 PRGs

EXPOSURE PATHWAY REFERENCE

Migration of contaminants to an underlymg Soil Séreening Guidance: User's Guide

potable aquifer , . and Technical Background Document
(USEPA 1996ab)

Ingestion via plant uptake ' Technical Support Document for Land

, Application of Sewage Sludge (USEPA

1992a)

Ingestion via meat or dairy products Estimating Exposure to Dioxin-Like

.Compounds - Review Drajt (1994a)

Inhalation of volatiles that have migrated | Soil Screening Guidance: User's Guide

into basements and Technical Background Document
(USEPA 1996a,b)
Terrestrial environmental pathways Role of the Ecological Risk Assessment in
~ : the Baseline Risk Assessment (U SEPA
-1994b) L

3.2  Background Levels Evaluation

A necessary step in determining the usefulness of Region 9 PRGs is the consideration of
background contaminant concentrations. EPA may be concerned with two types of
background at sites: naturally occurring and anthropogenic. Natural background is usually
limited to metals whereas anthropogenic (i.e. human-made) background includes both organic
and inorganic contaminants. Before embarking on an extensive sampling and analysis
program to determine local background concentrations in the area, one should first compile
existing data on the subject. Far too often there is pertinent information in the literature that
gets ignored, resulting in needless expenditures of time and money.

Generally EPA does not clean up below natural background. If natural background
concentrations are higher than the PRGg, the generic PRGs may not be the best tool for site
decisionmaking. Or, an adjustment of the PRG may be needed. For example, naturally
occurring arsenic frequently is higher than the soil PRG set equal to a one-in-one-million
cancer risk (the point of departure), thus an alternative PRG for arsenic is provided in the
lookup tables based on non-cancer endpoints that is still protective of cancer Jslks as well (i.e.
falls within EPA's "acceptable" risk range). Because of the problems associated with
adjusting PRGs to an alternate risk level, this procedure is not recommended without first
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consulting a staff toxicologist at state and / or federal regulatory agencies.

Where anthropogenic background levels exceed PRGs and EPA has determined that a
response action is necessary and feasible, EPA's goal will be to develop a comprehensive _
response to the widespread contamination. This will often require coordination with different
authorities that have jurisdiction over the sources of contamination in the area.

3.3 'Risk Screening

A suggested stepwise approach for screening sites with PRGs is as follows:

Perform an extensive records search and compile existing data.

Identify site contaminants in the PRG Table. Record the PRG concentrations
for various media and note whether PRG is based on cancer risk (indicated by
"ca") or noncancer hazard (indicated by "nc"). Segregate cancer PRGs from
non-cancer PRGs and exclude (but don't eliminate) non-risk based PRGs ("sat"
or "max").

For cancer risk estimates, take the site-specific concentration (maximum or 95
UCL) and divide by the PRG concentrations that are designated for cancer
evaluation ("ca"). Multiply this ratio by 10~ to estimate chemical-specific
risk. For multiple pollutants, simply add the risk for each chemical :

cone, conc conc.
+. 7y + z x 10
PRG, ) ( PRG, ) ( PRG, )] 10

Risk = [{

For non-cancer hazard estimates. Divide concentration term by its respective
non-cancer PRG designated as "nc" and sum the ratios for multiple
contaminants. [Note that carcinogens may also have an associated non-cancer
PRG that is not listed in the printed copy of the table and these will also need
to be obtained in order to complete the non-cancer evaluaticn.] The non-cancer
ratio represents a hazard.index (HI). A hazard index of 1 or less is generally
considered safe . A ratio greater than 1 suggests further evaluation:

_ conc, conc, COonc,
- = + +
Hazard Index = [( FRG, ) + A PRG, ) ( PRG, ) /

For more information on screening site risks, the reader should contact EPA Region 9's
Technical Support Team.



3.4 Potential Problems

As with any risk-based tool, the potential exists for misapplication. In most cases the root
cause will be a lack of understanding of the intended use of Region 9 PRGs. In order to
prevent misuse of PRGs, the following should be avoided:

.. Applying PRGs to a site without adequately developing a conceptual site
- model that identifies relevant exposure pathways and exposure scenarios,
. Not considering background concentrations when choosmg PRGs as cleanup
goals,

. Use of PRGs as cleanup levels without the nine-criteria analysis specified in
the National Contingency Plan (or comparable analysis for progra.ms outside of
Superfund),

. Use of PRGs as cleanup levels without verifying numbers with a toxicologist,

. Use of antiquated PRG tables that have been superseded by more recent
publications,

. Not cons1dermg the effects of addmvxty when screemng multxple chexmcals
and ~

. Adjusting PRGs upward by factors of 10 or 100 without consultmg a
toxicologist.

4.0 TECHNICAL SUPPORT DOCUMENTATION

Region 9 PRGs consider human exposure hazards to chemicals from contact with
contaminated soils air, and water. 'I'he emphasis of the PRG equations and technical
standards exist. For air and water, addxi;ona.l reference concentratxons or sta.ndards are
available for many chemicals (e.g. non-zero MCLGs, AWQC, and NAAQS) and
consequently the discussion of these media are brief.

/

4.1 Inhalation of Volatiles and Fugitive Dusts /

Agency toxicity criteria indicate that risks from exposure to some chemicals via inhalation far
outweigh the risk via ingestion; therefore soil PRGs have been designed to address this
pathway as well. The models used to calculate PRGs for inhalation of volatiles / particulates
are updates of risk assessment methods presented in RAGS Part B (USEPA 1991a) and are
consistent with the Soil Screening Guidance: User's Guide and Technical Background
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Document (USEPA 1996a,b).

To address the soil-to-air pathways the PRG calculations incorporate volatilization factors
(VF)) for volatile contaminants and particulate emission factors (PEF) for nonvolatile
contaminants. These factors relate soil contaminant concentrations to air contaminant
concentrations that may be inhaled on-site. The VF, and PEF equations can be broken into
two separate models: an emission model to estimate emissions of the contaminant from the
soil and a dispersion model to simulate the dispersion of the contaminant in the atmosphere.

It should be noted that the box model in RAGS Part B has been replaced with a dispersion
term (Q/C) derived from a modeling exercise using meteorological data from 29 locations
across the United States because the box model may not be applicable to a broad range of site
types and meteorology and does not utilize state-of-the-art techniques developed for regulatory
dispersion modeling. The dispersion model for both volatiles and particulates is the AREA-
ST, an updated version of the Office of Air Quality Planning and Standards, Industrial Source
Complex Model, ISC2. However, different Q/C terms are used in the VF and PEF equations.
Los Angeles was selected as the 90th percentile data set for volatiles and Minneapolis was
selected as the 90th percentile data set for fugitive dusts (USEPA 1996 ab). A default source
size of 0.5 acres was chosen for the PRG calculations. This is consistent with the default
exposure area over which Region 9 typically averages contaminant concentrations in soils. If
unusual site conditions exist such that the area source is substantially larger than the default
source size assumed here, an alternative Q/C could be applied (see USEPA 1996a,b).

Volatilization Factor for Soils

Volatile chemicals, defined as those chemicals having a Henry's Law constant greater than
10” (atm-m*/mol) and a molecular weight less than 200 g/mole, were screened for inhalation

exposures using a volatilization factor for soils (VF,). Please note that VF,'s are available in
the electronic version of the PRG table. -

The emission terms used in the VF, are chemical-specific and were calculated from physical-
chemical information obtained from a number of sources including Superfund Exposure
Assessment Manual (SEAM, EPA 1988), Subsurface Contamination Reference Guide (EPA
1990a), Fate and Exposure Data (Howard 1991), and Superfund Chemical Data Matrix -
(USEPA 1994c). In those cases where Diffusivity Coefficients (Di) were not provided in
existing literature, Di's were calculated using Fuller's Method described in SEAM. A
surrogate term was required for some chemicals that lacked physico-chemical mformanon In
these cases, a proxy chemical of similar structure was used that may over- or under-estimate
the PRG for soils. Physico-chemical information is available in the electronic version of the

PRG table. To access this information, the user should display the hidden columns in the
table.

Equation 4-9 forms the basis for deriving generic soil PRGs for the inhalation pathway. The
following parameters in the standardized equation can be replaced with specific site data to

11



develop a simple site-specific PRG

. Source area , . ~
. Average soil moisture content
. Average fraction organic carbon content

. Dry soil bulk density

The basic principle of the VF, model is applicable only if the soil contaminant concentration
is at or below soil saturation. Above this level, the model cannot predict an accurate VF,. If
the PRG calculated using VF, was greater than the calculated."sat" (Equation 4-10), the PRG
was set equal to "sat" in accordance with Soil Screening Guidance (USEPA 1996 ab).

Volatilization. Factor for Tap Water

For tap water, an upperbound volatilization constant (VF,) is used that is based on all uses of
household water (e.g showering, laundering, and dish washing). Certain assumptions were
made. For example, it is assumed that the volume of water used in a residence for a family
of four is 720 L/day, the volume of the dwelling is 150,000 L and the air exchange rate is
0.25 air changes/hour (Andelman in RAGS Part B). Furthermore, it is assumed that the
average transfer efficiency weighted by water use is 50 percent (i.e. half of the concentration
of each chemical in water will be transferred into air by all water uses). Note: the range of
transfer efficiencies extends from 30% for toilets to 90% for dishwashers.

Particulate Emission Factor for Soils S’

Inhalation of chemicals adsorbed to respirable particles (PM,,) were assessed using a default
PEF equal to 1. 316 x 10° m’/kg that relates the contaminant concentration in soil with the
concentration of respirable particles in the air due to fugitive dust emissions from
contaminated soils. The generic PEF was derived using default values in Equation 4-11,
which corresponds to a receptor point concentration of approximately 0.76 ug/m’. The
relationship is derived by. Cowherd (1985) for a rapid assessment procedure applicable to a
typical hazardous waste site where the surface contamination provides a relatively continuous
and constant potential for emission over-an extended period of time (e.g. years). This
represents an annual average emiSsion rate based on wind erosion that should be compared

with chronic health criteria; it is not appropriate for evaluating the potential for more acute
eXposures.

The impact of the PEF on the resultant PRG concentration (that combines soil _e4posure
pathways for ingestion, skin contact, and inhalation) can be assessed by downloading the PRG
tables and displaying the hidden columns. With the exception of specific heavy metals, the
PEF does not appear to significantly affect most soil PRGs. Equation 4-11 forms the basis
for deriving a generic PEF for the inhalation pathway. For more details regarding specific
parameters used in the PEF model, the reader is referred to Soil Screening Guidance:
Technical chkgro‘und Document (USEPA 1996a).

e
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Note: the generic PEF evaluates windborne emissions and does not consider dust
emissions from traffic or other forms of mechanical disturbance that could Iead to
greater emissions than assumed here.

' 4.2 Dermal Contact with Contaminants in Seil

Much uncertainty surrounds the determination of hazards associated with skin contact with
soils. One important data gap is the lack of EPA verified toxicity values for the dermal route.
For screening purposes it is assumed that dermal toxicity values can be route-to-route

extrapolated from oral values but this may not always be an appropriate assumpuon and
should be checked.

Thus far, chemical-specific absorption values for skin have been recommended for only five
chemicals (arsenic, cadmium, pentachlorophenol, PCBs, and dioxin) by EPA's Office of
Research and Development. For all other chemicals, default absorption values for inorganics
and organics are assumed to be 1 and 10 percent, respectively. At 10 % skin absorption, the
dermal dose is estimated to equal an ingestion dose for adults, using the best estimate default
values in Dermal Exposure Assessment: Principles and Applications (EPA 1992). At1 %
absorption, the dermal dose is estimated to be 10% of the oral dose (i.e. based on an adult
ingestion rate of 100 mg per day). Note: worker and children intake rates (50 and 200 mg
per day, respectively) yield somewhat different results.

dermal dose = ingestion'dose

Csory X ABS X AF X SA = Cgory X IR

28BS = - (100mg/day) =0.10
[(0.2mg/cm3-day) (5000cm?) ]

4.3  SSLs for the Migration to Groundwater Pathway
The methodology for calculating SSLs for the migration to groundwater was developed to
identify chemical concentrations in soil that have the potential to contaminate groundwater
Migration of contaminants from soil to groundwater can be envisioned as a two- stage process:
(1) release of contaminant in soil leachate and (2) transport of the contaminant/through the

underlying soil and aquifer to a receptor well. The SSL methodology considers both of these
fate and transport mechanisms.

SSLs are backcalculated from acceptable ground water concentrations (i.e. nonzero MCLGs,
MCLs, or risk-based PRGs). First, the acceptable groundwater concentration is multiplied by
a dilution factor to obtain a target leachate concentration. For example, if the dilution factor
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is 10 and the acceptable ground water concentration is 0.05 mg/L, the target soil leachate '
concentration would be 0.5 mg/L. The partition equation (presented in the Soil Screening —’
Guidance document) is then used to calculate the total soil concentration (i.e. SSL)

corresponding to this soil leachate concentration.

The SSL methodology was designed for use during the early stages of a site evaluation when
information about subsurface conditions may be limited. Because of this constraint, the
methadology is based on conservative, simplifying assumptions about the release and
transport of contaminants in the subsurface. For mdfte on SSLs, and how to calculate site-
specific SSLs versus generic SSLs presented in the PRG table, the reader is referred to the
Soil Screening Guidance document (USEPA 1996ab).

4.4  Exposure Factors

Default exposure factors were obtained primarily from RAGS Supplemental Guidance
Standard Default Exposure Factors (OSWER Directive, 9285.6-03) dated March 25, 1991 and
more recent information from U.S. EPA's Office of Solid Waste and Emergency Response,

U.S. EPA's Office of Research and Development, and California EPA's Department of Toxic
Substances Control (see Exhibit 4-1).

Because contact rates may be different for children and adults, carcinogenic risks during the
first 30 years of life were calculated using age-adjusted factors ("adj"). Use of age-adjusted
factors are especially important for soil ingestion exposures, which are higher during
childhood and decrease with age. However, for purposes of combining exposures across
pathways, additional age-adjusted factors are used for inhalation and dermal exposures. These
factors approximate the integrated exposure from birth until.age 30 combining contact rates,

. body weights, and exposure durations for two age groups - small children-and adults. Age-

adjusted factors were obtained from RAGS PART B or developed by analogy (see derivations
next page).

For soils only, noncarcinogenic contaminants are evaluated in children separately from adults.
No age-adjustment factor is used in this case. The focus on children is considered protective
of the higher daily intake rates of soil by children and their lower body weight. For

maintaining consistency when evaluating soils, dermal and inhalation exposures are also based
on childhood contact rates.

(1)  ingestion([mgryrl/ked]: | K

ED; x IRS, | (D, - ED.} x IRS,

FS,qq =
TFSaat BW, EW,

14



2) skin contact([mgeyr}/[kged]:

ED, x AF X SA; | (ED, - ED.) x AF x SA,

SFSaay = BH, BH,
(3)  inhalation ([m’eyr]/Tkgd]):
. ED. x IRA. (ED, - ED_.) x IRA,
ToBFaay = — g5 - BW,

45 PRG Equations

The equations used to calculate the PRGs for carcinogenic and noncarcinogenic contaminants
are presented in Equations 4-1 through 4-8. The PRG equations update RAGS Part B -
equations. Briefly, PRGs are risk assessments run in reverse. The methodology
backcalculates a soil, air, or water concentration level from a target risk (for carcinogens) or
hazard quotient (for noncarcinogens).  For completeness, the soil equations combine risks
from ingestion, skin contact, and inhalation simuitaneously. Note: the electronic version of
the table also includes pathway-specific PRGs, should the user decide against combining

specific exposure pathways; or, the user wants to identify the relative contribution of each
pathway to exposure. *

To calculate PRGs for volatile chemicals in soil, a chemical-specific volatilization factor is
calculated per Equation 4-9. Because of its reliance on Henry's law, the VF, model is
applicable only when the: contaminant concentration in sail is at or below saturation (i.e. there
is no free-phase contaminant present). Soil saturation ("sat") corresponds to the contaminant
concentration in soil at which the adsorptive limits of the soil particles and the solubility
limits of the available soil moisture have been reached. Above this point, pure liquid-phase
contaminant is expected in the soil. If the PRG calculated using VF, was greater than the
calculated sat, the PRG was set equal to sat, in accordance with Soil Screening Guidance
(USEPA 1996 a,b). The updated equation for deriving sat is presented in Equation 4-10.
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Svmboi
CSFo
CSFi

RfDo
RIOL

THQ

BWa
BWe

ATe
ATn

SAa
SAc
AF

ABS

IRAa
IRAe

IRWa
IRWe

IRSa
iRSe
IRSo

EFr

EFo
EDr
EDe
EDo

IFSadj
SFSad)
InhFad]
IFWadj

VFw
PEF
VFs
sat

Footnote:

EXHIBIT 4-1

STANDARD DEFAULT FACTORS

Definition (ynits) Default
Cancer slope factor oral {(mg/kg-d)-1 -
Cancer slope factor Inhaled (mgskg-d)-1 -
Reference dose oral (mg/kg-d) -
Reference dose inhaled (mg/kg<d) -
Target cancer risk 104
Target hazard quotient 1
Body weight, adutt (kg) 70 -
Body weight, child (kg) 15
Averaging time - carcinogens (days) 25550
Averaging time - noncarcinogens (days) ED*365
25% Surface area, adult (cm?/day) 5000
25% Surface area, child (cm®/day) 2000
Adherencs factor (mg/em?) 0.2
Skin absorption {(unitless):

-~ organics 0.1
~incrganics 0.01
Inhalation rate - adult (m*/day) 20
Inhalation rate - child (m*/day) 10
Drinking water lnée:tion - aduft (L/day 2
Drinking water ingestion - child (L/day) 1

Soil ingestion - adult (mg/day) 100
Soll ingestion - child (mg/day), 200
Soil ingestion - occupational {(mg/day) 50
Exposure frequency - residential (dfy) 350
Exposure frequency - occupational (dfy) 250
Exposure duration - residentiai (years) 3¢*
Exposure duration - child (years) 5]
Exposure duration - occupational (years) 25
Age-adjusted factors for'carcinogens:.. -
Ingestion factor, scils {mg-yriTkg-d] - 114
Skin contact factor, soils (Img-yr}lkged]) . 503
Inhalation factor {m*-yr}{kg-dD 11
Ingestion factor, water ({loyr}Tkg+d]) 1.1
Volatilization factor for water (Um?) 0.5
Particulate emission factor (m/kg) See below
Volatilization factor for soil {m*kg) See below
Soil saturation concantration (mg/kg) See below

s

Beference

IRIS, HEAST, or NCEA
IRIS, HEAST, or NCEA
IRIS, HEAST, or NCEA
IRIS, HEAST, or NCEA

RAGS (Part A), EPA 1988 (EPA/S40/1-89/002)
Exposure Factors , EPA 1891 (OSWER No. 9285.6-03)

RAGS(Part A), EPA 1989 (EPA/S40/1-88/002)

Dermal Assessment, EPA 1952 (EPA/600/8-91/011 B)
Dermal Assessment, EPA 1892 (EPA/ 6800/8-9/0118B)
Dermal Assessment, EPA 1892 (EPA/ §00/8-9/0118)

PEA, CalEPA (DTSC, 1584)
PEA, Cal-EPA (DTSC, 1554}

Exposure Factors , EPA 1891 (OSWER No. 9285.6-03)
RAGS (Part A), EPA 1983 (EPA/S40/1-89/002)

RAGS(Part A), EPA 1989 (EPA/S40/1-88/002)
PEA, Cal-EPA (DTSC, 1954)

Exposure Factors , EPA 1991 (OSWER No. 9285.6-03)
Exposure Factors , EPA 1891 (OSWER No. 9285.6-03)
Exposure Factors , EPA 1991 (OSWER No. 9285.6-03)

Exposure Factors , EPA 1891 (OSWER No. 9285.6-03)
Exposure Factors , EPA 1991 (OSWER No. 9285.6-03)
Exposure Factors , EPA 1991 (OSWER No. $285.6-03)
Exposure Factors , EPA 1991 (OSWER No. 8285.6-03)
Exposure Factors , EPA 1981 (OSWER No. 9285.6-03)

RAGS(Part B) , EPA 1991 (OSWER Nec. 9285.7-01B)
By analogy to RAGS (Part B)
By analogy to RAGS (Part B)
By analogy to RAGS (Part B)

RAGS(Part B) , EPA 1991 (OSWER No. $285.7-01B)
Sell Screening Guidance (EPA 1986a,b)
Sail Screening Guidance (EPX 1996a,b)
Soil Screening Guidance (EPA 1996a,b)

*Exposure duration for lifetime residents is assumed to be 30 years total. For carcinogens, exposures are combpined for children (6 years)
and adults (24 years) .
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PRG EQUATIONS

Soil Equations: For soils, equations were based on three exposure routes (ingestion, skin contact, and
inhalation).

Equation 4-1: Combined Exposures to Carcinogenic Contaminants in Residential Soil

C(mg/kg) = TR x AT,
mg/ kg EF. [ IFS,qq X CSF,,) . SFS,4 X ABS X CSFO) . InhF,44 X CSFi)]
F 10°mg/ kg | 10°mg/ kg z

]

Equation 4-2: Combined Exposures to Noncarcinogenic Contaminants in Residential Soii

THQ X BW. X AT,
1, IRS, ) e (=l SA. X AF X ABS . (1 IRA
RID, = 10°mg/kg RED, 10°mg/ kg RED; © Typa

C(mg/kg) = -
EF, x ED, [{

Equation 4-3: Combined Exposures to Carcinogenic Contaminants in Industrial Soil

TR x BW, X AT,
IRS, x CSF,, | SA, X AF X ABS X CSF,,  IRA, X CSF,

10°mg/ kg _10°mg/kg VF;

Clmg/kg) =

EF, x ED, [( )]

Equation 4-4: Combined Exposures to Noncarcinogenic Contaminants in Industrial Scil

THQ X BW, x AT,

Ci(mg/kg) =

EFy X ED((mhe X —aome ) & (ko x SR XAPXABS, (1, IR,
- EF, °* " RED, lg'smg/ kg RLD, 10%mg/ kg RID, vER
/
/
Footnote:

‘Use VF, for volatile chemicals (defined as having a Henry's Law Constant [atm-m¥/mol] greater than 10" and a molecular weight less than
200 grams/mol) or PEF for non-volatile chemicais.
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Tap Water Equations:

Equation 4-5: Ingestion and Inhalation Exposures to Carcinogenic Contaminants in Water

TR x AT, X 1000ug/mg

Clug/L) = EF, ((1FW,g X CSF,) + (VF, X IOAF,;; X CSF;)]

-

Equation 4-6: Ingestion and Inhalation Eprsures to Noncarcinogenic Contaminants in Water

THQ x BW, x AT, x 1000ug/mg
VF, X IFA,
RED,

-

C(ug/L) =

IRH,
EF_ x ED, “———RfD,,) +

Air Equations:

Equation 4-7: Inhalation Exposures to Carcinogenic Contaminants in Air

TR x AT, x 1000ug/mg

3 =
clug/m) = —p— TahF,,; X CSF

Equation 4-8: Inhalation Exposures to Noncarcinogenic Contaminants in Air

THQ x RfD, x BW, x AT, x 1000ug/mg
EF, x ED, x IRA,

C(ug/m?) =



SOIL-TO-AIR VOLATILIZATION FACTOR (VF,)

Equation 4-9: Derivation of the Volatilization Factor

where:

Parameter
VF,
Da

Q/C

Ps

Di

-

8‘4‘

VFs(m*/kg) = (Q/C) x

(3.14 x D, x T) /2

»

(2 X pp, X D,)

x 107 (m2/cm?)

[(81p,H’ + 81%/°D,) /n?]

Total soil porasity (L oe/Lu)
Water-filled soil porosity (Ll

__ Soil particle density (g/cm®

Diffusivity in air (cm?s)
Henry's Law constant (atm-m*/mof)

Dimensionless Henry's Law constant

Diffusivity in water (cm¥s)
Soil-water partition coefficient (cm®/g) = K_f..
Soil organic carbon-water partition caefficient (cm?/g)

Fraction organic carbon in soil (g/g)

19

D, =
ppKa + 8, + 8,7

Definition (units) Defauit
Volatilization factor (m’/kg) -
Apparent diffusivity (cm?s) -
{nverse of the mean conc. at the center of a 638.81
0.5-acre square source {(g/m*s per kg/m%)
Exposure interval (s) . 9.5x 10“
Dry soil bulk density (g/cm®) 15
Air filled soil porosity (L, /L0 0.28 or nB,,

0.43 or 1 - (py/p,)

0.15
2.65
Chemica!_—speciﬁc
Chemical-specific

Calculated from H by muttiplying
by 41 (USEPA 1881a)

Chemicalspecific
Chemical-specific
Chemical-specific

0.006 (0.6%)



SOIL SATURATION CONCENTRATION (sat)

Equation 4-10: Derivation of the Soil Saturation Limit

Parameter
sat

S

Py

sat = Tfl (Kupp + O, + HB,)
;-] .

Definition (units

Soil saturation concentrationﬂ(mg/l@) |

Solubility in water (mg/L-water)

Dry sail bulk density (kg/L)

Total sail porosity (Loow/lw)

Sail particle density (kg/L)

Soil-water partition coefficient (L/kg)

Soil organic carbqn/water partition coefficient (LUkg)
Fraction organic carbon content of soil (g/g)
Water-filled soil porosity (L.awwdlad)

Alr filled sail poresity (L./L,.)

Average soil moisture content

(KGuanKTast OF LvnrndKGucid)
Henry's Law constant (atm-m*/mal)

Dimensionless Henry's Law constant

20

Defzult

Chemical-specific

1.5

0.43 or 1 - (pdp)

2.68

- K x f (chemical-specific)

Chemicalspecific
0.006 or site-specific
0.15

0.28 or B,

0.1

Chemicalspecific

H x 41, where 41 is a units
conversion factor



SOIL-TO-AIR PARTICULATE EMISSION FACTOR (PEF)

Equation 4-11: Derivation of the Particulate Emission Factor

EF (I Ea) = ofc 3600s/h
PEF(m/kg) = 0/C ¥ o—rr (1-V) x (T,/0,)° x F(x)

Parameter ~ Definition (units) Defauit
PEF Particulate emission factor (m*/kg) - -~ 1.316x10°
Q/C Inverse of the mean concentration. at the center 90.80

of a 0.5-acre-square source (g/m?s per kg/m®)

A% Fraction of vegetative cover (unitless) 0.5
U, Mean annual windspeed (m/s) 469
U, Equivalent threshold value of windspeed at 7 m (mvs) 11.32
F(x) Function dependent on U /U, derived using - 0194

Cowherd (1985) (unitless)
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EPA Reglon B ...nary Remadialion Coale; 8.4, Smucket (080 1/09}

Key: hIRIS thEAST n=NCEA x»WATHDRAWN PROUTE EXTRAPOLATDON u-CANCER PRG nc-HONCANCER PRO lll-SOIL SATURATION mmCElUNG LlMlT ‘(whan nc< |00X ca) *(where: nc < 10)( u)

0

) At gy K Q'EF 3
'CONTAMINANT g scuL SCREENING LEVELS
T y - S Migration fo Ground Water g,
SFo" ' R - 4 RtDl i DAF 20 Mm"m H‘};DAF {ﬁ %;
1 fmokg-4) (mjl\\g-d) il(mglkqd) (mghg-4) G sol . (mgkg) PRI i
8.7E011  40E03| 87EO0Ir 40E03¢r O 010 30560-18-1 JAcephate 51E+401 ca~  2.2E402 ca* 7 7E+00 cat
TIEQYr  28E03¢ TIEQ3|  20E03) 1 010 75070 Acetaldehyde 9.2E400 ca~ 2.1E+01 ca- 1.5E400 ca*
20E021( 206:02¢ 0 0.10  34258-821 celochlor 1.3E403 ne 1.4E404 ne . 7.3E+02 nc
108011 10E01r 1 0.10 07-841 lAcelone 21E+03 ne 8.8E+03 ne 3.7E402 nc 6.1E402 nc 1.6E401 8.0E-01
B.0E-04 h 20603x o o0 715885 - |Acelone cyanohydrin §2E+401 nc  55E+02 48  1.0E+01 nc.  2.9E+01 nc
60EM | 14E02h 1 010 715058 Acetonltrile 22E402 e 1.2E403 ¢ 52E401 nc  TAEH01 e
1.06-011 STEOCOXx  t 010 956602 Acetophenone 4.9E-01 ne 1.6E+00 nc 2.1E-02 e 4.2E-02 nc
138024 13602¢ © 0.0 sosedcoae  JAcifluorlen 85E+02 nc  B.9E+03 nc  4.7E+01 nc  4.7E+02 nc
20602 h STEOS] 1 010 107028 Acroleln . 1.0E-01 3.4E-01 nc 21E-02 e 4.2E-02 pe
48E+001  20E041 48E+001 20E04r O 0.0 79081 iAcrylamide 9.8E-02 ca* 42E-0lca . 1.5E-03 ca 1.6E-02 ca
S.0E-011 29E041 0 010 To-107 Acryllc acld JAE+04 nc 2.9E405 nc 1.0E+00 ne 1.8E+04 nc
S4EO01]  10EG3h 246014  STE044 1 010  tor131°  lAcrylonilrile 1.9E-01 ca* 4.7E-01 ca* 2.BE-02 ca*  3.7E400 ca*
816021  10E021 BOEDIr VOEG2r O 010 15072808 rAiachior §55E400 ca  2.4E+01 ca 8.4E-02 ca 8.4E-01 ca
1560114 15601r O 010 1500045 JAlar 9.6E+03 nc 1.0E405 «c 5 5E402 nc 5 5E+03 ne
1.0E-03 | 10E03¢r 0 010 116083 Aldicarb 6.5E+01 nc 6.8E402 nc 3.7E+00 ¢ 3.7E401 nc
1.0£-031 10E03¢ 0 010 1646634 Idicarb sulfone 6.5E+01 e 6.8E402nc JA.7E+00 e  J.7E+D1 ne
$7E+011  30E051 17E+011 30605+ O 010 309002 Aldrin 2.6E-02 o 11E-01 & 39E04ca ' 4.0E-0) 1.2E404 5.9E402
. 2560114 256-01r 0 010 sseso4s  jAlly 1.6E404 nc  1.0E405 max _ 9.1E402 pc  9.1E+03 e
5 0E-03 x S0E03r O 010 107-188 Allyl alcohol 33E+02 nc  3.4E403 nc 1.8E401 m 1.8E402 nc
50E02h 286041 0 010 107051  [Allyl chloride 32E403 nc  3.3E+04 nc 1.0E4+00'nc  1.8E403 ne
10E+00 0 001 7429005  {Aluminum 7.76404 nc 1.0E+405 max J.7E+04 ne
4 0E-04 1 o oot 20858738 [Aluminum phosphide 3.1E+01 ne 6.8E+02 nc 1.5E+01 nc
308041 30606 O 010 07485204 mdro 2.0E401 e 2.0E402 ne 1.1E+00 e Y. AE+01 ne
9 0E-03 00E03¢ 0 010 834128 IAmelryn 5.9E402 nc 6.1E403 nc 3.3E+01 ne 3.3E4+02 e
7.0E02h 70602¢ 0 010 591273 'm-Aminophenol ) 46E+03 nc  4.8E+04 nc  26E+02nc  2.6E+03 nc
2005 h 20E05¢ 0 010 604-243 4-Aminopyridine ) 1.3E400 nc 1.4E401 nc 7.3E-02 nc 7.3E-01 ne K
25603 ) 25603 0 010 3089011 |Amilraz ' 1.6E+02 nc  1.7E4+03 nc  9.1E+00 nc. . 9.1E+01 ne
296021 na na 7884407 JAmmonia 1.0E+402 nc
206011 0 ot0 7773080  JAmmonium sulfamale 1.3E+04 nc 1.0E+05 max 7.3E+03 ne
STE031  29E0A¢  STE03r  29E041 0 010 62533 lAniline 1.9E+014 nc 2.0E+02 nc 1.0E+00 nc 1.1E+01 e
40E04 1 0 001 740280 [Anlimony and compounds JAE+0t e  6.BE+02 nc 1.5E101 nc 5.0E+00 3.0E-01
5 0E-04 h o oor 314809  [|Anlimony pentoxide JBE+01 e B.5E4+02 nc 1.8E+01 ne
9 OE-04 h o 001 28300745 JAnlimony polassium tartrate 6.9E401 ne 1.5E+03 ne J.3E+01 ne
40E04 o 001 1332818 [Antimony lelroxide 3.1E+01 nc  6.BE+02 nc 1.5E401 nc
40804 h 0 001 1303844 [Antimony trioxide J3.1E+01 nc  6.8E+02 ne 1.5E+01 nc
136021 136625 0 010 Ts24s  JApollo 8.5E402 nc BOE+03 nc 4.TE+D01 nc  4.7E+02 nc
25€021 B0E£02h 156021 S0E02¢ 0 010 14057-8 IAramite . 1.8E401 ca*  7.6E401 ca 27E-01 o 2.7E+00 co
3.0E041 o ogd 440082  JArsenic (noncancer endpoint) 2.2E401 nc '
1.5E+001  30E-041  1SEsOLY o 003> ruode2  lArsenic {cancer endpolnt) J.8E-01 ca 2.4E400 ca 4.5E-04 s 4.5E-02 ca 2.9E+01 1.0E+00
146051 we wa  T784421  JArsine 52E-02 pne
9.0E03) 90E03¢ 0 010 7051129 JASSUre 5.9E+02 ne 6.1E+03 ne  J.3E+01 ne  3.3E+402 nc
$0E021 S0E02¢ 0 010 3337-71-1 . JAsulam 3.3E403 ne 3.4E+404 ne 1.8E402 nc  "1.8E+03 nc
22E01h  35E02h  22ED01¢  35E02h O 010 1912249  |Alrazine 2.0E4+00 ca 8.6E+00 ca 3.1E-02 ca 3.0E-01 ca
40E04 1 40041 0 010 7irsi412  [Avermectin B1 26E+01 e 27E4021nc  1.5E+00n  1.5E+01
1EDH ) 116011 0 010 103333 iAzobenzena 4.0E400 ca 176401 6.2E-02 ca 6.1E-01 ca
7.06421 14€04h 0 001 740303 [Barium and compounds 53E+03 nc  1.0E405 mx  52E-01nc  2.6E+03 nc 1.6E+03 8.2E+01
410603 4 40E03r 0 010 114261 Baygon 2.6E402 nc 27E403 1.5E4+01 e 1.5E+402 nc




" EPA Region ¥ Prefiminary Rernedistion Cosle: 8.J. Bmuchar (080 1/08)

TOXICITY INFORMATION
rmo” 5 sr TR reol S
mhqd}_(wﬁmd) ‘HL kg-d) (mg/kg-d) A R R R L A ,f. R b
30E021 30E02¢ 0 0.10 43121433 [Bayleton - 2.0E+03 nc 1, 1E+02 e 1AE403 re
258021 25E02¢ 0 010 oe3se.37.s  [Baythrold 1.6E+03 ne 9.1E+01 ne  9.1E402 nc
30E011 J0E01r D 010 1881401 (Benefin 2.0E404 ne 1.0E405 max  1.1E403 ne 1.1E404 ne
5.0€.014 S0E02¢ 0 0.40 17004352 Benomyl 3.3E403 ne 3.4E+04 ne 1.8E402 ne 1.8E+403 nc
256031 18E03r 0 010 2%0s7.800 |Benlazon 1.6E402 ne 1.7E+403 ne 9. 1E400 ne 9.1E401 ne
1.0E01 1 10E01¢ 0 010  100-52-7 Benzaldehyde . . 6.5E403 nc  6.8E404 nc 3 7E+02nc  3J.7E+03 nc
296021  LTEOIr 296021 L7TE0In 1 0.10 71432 Benzenea 6.JE-0) e 1.4E400 e 2.3E-01 e 3.9E-01 e 3.0E-02 2.0E-03
2364020 30E031  23EW021  MO0EOIT O 0.10 $2.87.8 Benzidine ] 1.9E-03 c2 B.3E-03 ca 2.9E-05 e 2.9E-04 ca
4.0E+00 | 40E+001 0 0.10 5850 Benzolc acld 1.0E+05 max _ 1.0E405 mex  1.5E404 nc 1.5E+05 nc 4.0E+02 2.0E+01
1.9E+01 1.3E401 ¢ 0 0.10 ©8.07.7 Benzolrichloride JA4E-02 e {.5E-01 e 5.2E-04 ea 5.2E-03 e
30601 h 306017 O 0.10 100518 Benzyl alcohol 20E+04 e 1.0E4+05 mex 1.1E403 e 1.1E104
178011 1IE01 ¢ 1 010 100447 Benzy! chloride 8.1E-01 e« 2.0E400 eo 4.0E-02 e 6.6E-02 s
431001 SO0E031  B4E00) o vot 1440417 [Beryllium and compounds 14E-Olca  1.1E+00 ca 8.0E-04 ra 1.6E-02 c» © 6.3E+01 3.0E+00
108041 10ED4r 0 010 1410662 Bidrin 6.5E400 ne 6.8E+01 nc 3.7E-01 ne 3.7E400 ne )
15E02) - 1.5602r 0 010 s2e57043  [Biphenthrin (Talstar) 9.8E402 ne 1.0E404 ne 5.5E4+01 ne 5.5E402 nc
8.0£021 BOEO2Zsr 1 0.10 ©2.624 1,1-Biphenyl JBE402 et JBE402 st 1.BE4+02 ne  3J.0E+02 ne
1.1E400 1.2€%00 1 1 010 111444 Bis(2-chlaroethyl)ether 4.3E-02 c» 9.7E-02 cn 5.8E-03 e 9.8E-03 ea 4.0E-04 2.0E-05
T.0602h_ 40E-021  3SE02h _ 40E02r 1 010, 30838329  |Bis(2-chlorolsopropylether 25E400 ca  6.7E400 co 1.9E-01 co 2.7E-01 ca
2264021 22E+021 t 0.10 842881 Bis{chloromethyljether 1.9E-04 ca 4.2E-04 ea 3.1E-05 ea 5.2E-05 co
7.0E02 x 7.0602 x 0 010 108809 Bis(2-chloro-1-methylethyi)ether 6.3E+400 ea 2710 9.6E-02 e 9.6E-01 c»
14E021  20E02)  14E-02¢ 226021 0 010  117-81.7 Bis(2-elhythexyl)phthalale (DEHP) J2E4+0f ca°  1.4E402 A8E-01 ea 4.86E400 c»
S0E02( S0E02¢r O 0.10 80057 Bisphenol A 3.3E403 ne 3 4E104 ne 1.8E402 ne 1.8E403 nc
RoOE021 SIEOIN 0 0410 7440428 {Boron 5.9E403 ne 6.1E404 ne 24E401 ne  3.3E4+03 ne
20604h 0 0.0  7837-07-2  {Boron (rifluotide 7.3E-01 nc
82E02)  20ED2)  82E02r 20E02¢ 1 0.0 75274 Bromodichloromethane 6.3E-01 cn 1.4E+00 o 1AE-01 e 1.8E-0f co 6.0E-01 3.0E-02
TEE0I1 206021  3PEOI|  20E02¢r O 0.10 75252 Bromoform {tribromomethane) 56E+01 ea~ 24E4+02 ca°  1.7E400 s  B.5E400 ca* 8.0E-01 4.0E-02
146031 : 14E031 1 010 74830 Bromomethane - 6.BE4+00 ne  23E+01 ne  5.2E+00nc  B.7E+00 ne 2.0E-01 1.0E-02
0 010 101553 4-Bromophenyl phenyt elher
S0E03h 80E03r O 0.10 2i04083 |Bromophos 336402  3JA4E+03 e 1.8E+Qf ne  1.8E402 e
206021 20E02r 0 0.0 t1os9-848  |Bromoxynil 1.3E403 ne 146404 e 7.3E401 nc  1.8E402 ne
206021 20E02r 0 0.0 teseve2 |Bromoxynil oclanoale 1.3E+03 nc 1AE+04 ne  7.3E401 e 7.3E402 ne
XIF1% s.eE01 1 ’ 1 010 108090 1,3-Buladlene 6.5E-03 e» 1.4E-02 e 6.9E-03 c» 1.1E-02 c»
1.0E-011 1.0E01r 0 0.10  T71-383 1-Butanol 6.5E4+03 ne 6.8E+04 ne  3.7E+02 ne J.7E4+03 e 1.7E+01 9.0E-01
5.0E.021 s0€02¢ © 010 2008415 |Bulyiale 3.3E+03 ne 3.4E404 nc 1.8E402 ne 1.8E403 e
208011 20601t O 010 85087 Butyl benzyl phthalate Q.3E+02 et 93Et024mt T.3E4+02nc  7.JE+03 ne 9.3E+02 8.1E+402
1.0£100 | 106007 0 0.10  B5-T70-1 Butyiphthalyl butyiglycolate 6.5E+04 nc 1.0E405 mex  J.TE403 e J.7TE+04 ne
3.0E03 h 30E03r O Q.10 75608 Cacodylic acid 20E4+02pnc 2.0E+03ne  11E401 ne  1IEHO2 ne
BOED41  00E:001 BIEOSx 0 0.0t 7440439  [Cadmium and compounds J.6E+401 ne 8.5E402 ne 11E-0) e 1.8E+01 ne 8.0E+00 4.0E-01
~ "CAL-Modifled PRG" (PEA, 1994} 9.0E+00
5.0£.014 SOEO1r © 010 105602 Caprolactam 3.3E404 ne 1.0E405 mex  1.8E303 ne 1.8BE404 ne
seE0Ih 206031  ESEOIr 20803 O 010 2425089  |Caplalol 5.2E401 car  2.2E402 o 7.8E-01 o 7.8BE400 o
I1SE03h  IEO11  3SEO3r  {3EQMr O 010 133002 Caplan 1.3E+02 c»*  5.5E402 ca 1.9E+00 ca 1.9E401 ca
1.0£011 11E0Ir 0 0.10 03252 Catbaryl 6.5E403 nc 6.BE+04 nc  A4.0E402 ne  3.7B403 ne
20E02h , 20E02¢ 0 0.10 86749 Carbazole 2.2E401 e 9.5E40] e» JAE- 01 e 34E+00 o 6.0E-01 3.0E-02
SO0E03 | S0E03r 0 010 15a38s2  [Carbofuran 3.3E402 ne  AA4E+03 nc 1.BE+01 ne 5 1.BE402 nc
1.06-011 25E03h 1 010 75150 Carbon disulfide N 71.5E400 ne 2,4E401 ne 1.0E+01 nc 21E+01 ne 3.2E+01 2.0E+00
13EO11 706041 S3E011  8IE04n ¢t 040 ss23s . [Carbon lelrachloride 23E-01 & . 5.0E-01 e 1.3E-01 et 1.7E-01 e 7.0E-02 3.0E-03
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Kq RIRIS h=HEAST naNCEA x'WlTHDRAWN ~ROUTE EXTRAPOLATION ulUHCER PRG noNONCANCER PRQ lat-SOlL SATURATIOH mmCEIUNO UMIT (wher‘ ne < 100X ca} “*{where; nc< 10X u)

SFo 't e R
ll(mg/\gﬂ (mqf:u) ll(mg}kgd) (mglkq—d)’"r C _solls HE¥ ik
106021 10e02¢ 0 0.0 55285148 |Carbosullan 6.5E402 ne 6.8E403 nc 3.7E+01 nc 3 7E+02 ne
1.06-011 106017t 0 0.10 5234084 |[Carboxin 6.5E403 nc 6.8E+04 nc 3.7E402 nc 3.7E403 ne
20€-03 ( 20603¢ 0 0.10  302-170 Chloral 1.3E402 nc 1.4E+03 nc 7.3E+00 ne 7.3E+01 ne
1.5E 021 156021 0 0.40 133-80+4 Chloramben 9.8+402 ne 1.0E404 ne 55E4+01 nc 5.5E402 nc
40E01 h 40ED ¢ 0 0.10 118752 Chloranil 1.1E400 ca 4.7E400 ca 1.7E-02 & 1.76-01
1364001  80E-0S1  13E+001  BOEOSs O 010 57749 Chlordana 3.4E-01 s~ 1.5E+400 ca* 5.2E-03 5.2E-02 ca* 1.0E+01 5.0E-01
206021 20E02¢r 0 o040 wose2324 |Chlorimuron-ethyl 1.3E+03 nc 1.4E+04 nc 73E+01 nc  7.3E402 ne
10E 031 0 00t 7782505 |[Chlorine 776403 ne 1.7E405 ne J.7E+03 o
STEOSt s e - 10048044 [Chiorine dioxide 2.1E-01 ne
1 010 107200 Chloroacelaldehyde
20€-03 h 20E03¢ O 010 79113 Chloroacelic acid 1.3E402 ne 1.4E+403 ne 7.3E400 ne 7.3E+01 ne
BOE-08¢ BOE031 1 010 532274 2-Chloroacetophenone 3.2E-02 ne 1.1E-01 ne 3.1E-02 nc 5.2E-02 nc
4.0E-03 1 40E03r o 010 100478 [4-Chloroaniline 26E402 nc 27E403 1.5E401 ne 1.5E+02 ne 7.0E-01 3.0E-02
206021 SB7EQ3h 1 040 108907 Chlorobenzena 6.5E401 nc  2.2E4+02nc 2.1E+01 nc  3.8E+401 nc 1.0E+00 71.0E-02
27E01h  20E-021  2.7601h  20E02r 0O 010 $10-154 Chlorobenzilate 1.6E400 ca 71E400 ca 2.5E-02 ca 2.5E-01 ca
20E-0th 20601¢ 0 040 74113 p-Chlorobenzolc acid 1.3E404 ne 1.0E405 max  7.3E+02nc  7.3E403 nc
2GE-02 b 20802r - 0 010 983568  [4-Chlorobenzotrifluoride 13E+03 nc  1.4E404nc 7.3E+01 ¢ 7.3E+02 nc
20602 h 20603h 1 040 1260384  |2-Chloro-1,3-butadiena 3.6E400 nc 1.2E401 ne  7.3E400 oc 1.4E401 na
40E01 h 40E01r 1 040 10883 |I-Chlorobutane 4.8E402 st 4.8E402 4st 1.5E+03 2.4E403 nc
14E«01 ¢ 14E+001 1 040 75683 1-Chloro-1,1-difluoroethane (HCFC-142b) 3A4E+02 sxt  J.4E+02 ot 52E+04 nc B.7E404 nc
1 010 110758 2-Chlotoethyl vinyl ether
L4EsOL s 14E+011 1 010 75458 Chlorodifiuoromethane JAE+02 sat  3.4E+02 sst  5.1E+04 nc 8.5E+04 ne )
01E.031  10E-020 G1E021  {0E62¢ 1 010 07-60-3 Chioroform 2.5E.01 ca 5.3E-01 ca B.4E-02 ca 1.6E-01 ca 6.0E-01 3.0E-02
13602 h 6.3E-03 h 1 0.0 74673 Chloromethane 1.2E+400 ca 2.6E+400 ca 1.1E400 ca 1.5E+00 ca
S8E01 h 586011 0 010 95882 4-Chloro-2-methylaniline 7.7E-01 ca 3.3E+00 e 1.2E-02 ca 1.2E-01 ca
€eEQt B <sEQLs @ o016 31ese33  [|4-Chloro-2-methylaniline hydrochloride 9.7E-0f ca 4.1E400 c» 1.5E-02 1.56-01 ca
8 0E-02 | 80E02r  t 010  91-58.7 beta-Chloronaphthalene ' 11E402 st 1.1E+02 sst  2.8E+02 nc 4.9E402 nc
25E02 h 25602 ¢ ¢+ 0 010 83733 o-Chloroniirobenzene 1.8E401 ca 7.6E401 ca 27E-01 ca - 2.7E400
1AEO2 b 126021 ¢t 0 010 100005 p-Chloranilrobenzene 2.5E+01 ca 1.1E+02 ca 371E01la JTEH00 ca
$0E-0 S50E03r 1 010 9557-8 2-Chiorophenol 9.1E+01 ne 3.7E402 1.8E+01 3.8E+01 nc 4.0E+00 2.0E-01
296021 29E02h 1 0.0 75208 2-Chloropropane 1.7E402 nc  5.8E402c  1.0E402 nc  1.7E402 nc
11E02h  13E021  1IE02¢ 15E02¢ O 010 1897458  {Chlorothalonil 4.0E+01 aa~  1.7E402 ca* 6.1E-01 &  6.1E400 ca*
206021 20E02¢ 1 010 85498 o-Chlorotoluene 1.6E+02 nc  5.5E+02 nc  7.3E+01 nc 1.2E402 nc
206011 206017 O 010 101213 Chlorpropham 1.3E+04 e 1.0E405 max 7.3E402 ne 7.3E403 ne
30034 a0E03r 0 010 2021882  |Chlompyrifos 20E+02 nc 2.0E4+03n 11E+01 x  1.1E402 nc
1.0E02 h 10E02¢ 0 010 ss98.130  (Chlorpyrifos-methyl 6.5E402 ne 6.8E403 ne 3.7E+01 ne 3.7E402 nc
S0E02 1 S0E-02¢ O 046 64002723 |Chlorsulfuron J.3E+03 ne J.4E+04 ne 1.8E+02 nc 1.8E403 nc
BOED4 B 80E04¢r 0 afo oo023as5s4 |Chlorthiophos 52E+01 nc  55E+02nc  29E+00nc  2.9E401 nc
43265011 o 00" wa Tolal Chromium (176 fatlo Cr VI/Cr 111} 2.1E+D2 ca 4.5E+402 ca 1.6E-04 ca 3.8E401 2.0E+00
SOE-03I1  29E+021 0 0ot 7440473  JChromium VI 3.0E+01 ca 6.4E401 ca 23E-05 ca - 1.BE4+02 nc J3.8E+01 2.0E+00
“"CAL-Modifled PRG" (PEA, 1994) 2.0E-01 1.6E-01
6 0EG2 n 206040 0 001 7440484 [Coball 4. 6E+03 nc 9.7E404 nc 1.0E+00 nc 2.2E403 nc
2261001 o 001 8007452 {Coke Oven Emisslons 3.1E-03 ca
37E-02h 0 00t 740508 |[Copper and compounds 28E+03 nc  6.3E+04 nc © 1.4E+03 nc
LO6400N  10EGIX  1GE00x  10E02¢r 1 010 123739 Crotonaldehyde 5.3E-03 ca 1.1E-02 e 3.5E-03 cs 5.9E-03 e
40E-021 26E03h 1 010 98828 Cumene 1.9E401 ne 6.2E+01 nc 9.4E+400 nc 1.9E401 nc
8480th 20603h  84E01:r 206031 0 010 21725462 |Cyanazine 53E-01 e 23E+400 ea 8.0E-03 ca 8.0E-02 ca

[}



- EPA Raglon 0 Predminer,  .ediation Ooals; B.J. Emucker (080 1/4)

o UG RGeS

il }%’”ﬁw“"“"“ e L
CONTAMINANT PRI " PRELIMINARY REMEDIAL GOALS (PRGs)'(

Py

% st Riof 4,0 sba.’ } o ng{" o Walach lHst i,
"(mqﬁtnd) (mw*ad) 1'("‘9'*9-6) (mqﬂtM E-" 1C: solls fifi: i JGH(UM) ol R el
001 wa Cyanlf 03
1.0E01 h 0 001 642629 | Barlum cyanide : T.7E403 ne  1.0E+05 max 3.7E+0] ne
40E-021 0 001  £92.01-8 Calclum cyanlde J1E+03 pe  6.8E404 nc 1.5E403 ne
$0E021 0 001 606774 Chlorine cyanide 3.8E+03 ne 8.5E+04 ne 1.8E403 nc
5.0E031 0 001 544923 Copper cyanide 3.8E402 ne 8.5E403 ne 1.8E402 ne
4.0€021 0 010  460-10-8 Cyanogen . 2.6E403 ne 2.7E404 ne 1.5E403 nc
9.0E-071 0 0.10 606883 Cyanogen bromide 59E+03 ne  1.0E+05 mex J.JE+03 ne
5.0e021 0 0.10 608774 Cyanogen chloride - 33E+03 ne  34E404 ne ‘ 1.8E403 ne
208024 0 0.10 57128 Free cyanide : 1.3E403 ne 1.4E+04 nc 7.3JE402 nc 4.0E+01 2.0E+00
206021 86ED4I 1 0.10 74008 Hydrogen cyanida : 11E+01 ne  J5E+01 nc  J1E+00 ne  6.2E+00 ne
5.08021 0 090 1s1508 Polassium cyanide ; 33E+03 nc  JA4E404 ne 1.8E403 nc
2.0E-01} 0 010 206610 Potassium silver cyanide ‘1.3E404 ne  1,0E405 max 7.3E403 ne
1.0E01 1 0 010 fo0o840 Silver cyanide 1 6.5E403 ne  1.0E+05 max - 3.7E403 ne
40E021 0 010 1433390 Sodium cyanide | 26E+03ne  2.7E+04 ne 1.5E+03 ne
$.0E-02 | 0 010 857-21-1 Zinc cyanide ) 3.3E403 ne J.AE404 ne : 1.8E403 nc
8.0E+00 | S0E+00F O 010 10894-§ Cyclohexanone : 1.0E+405 max  1.0E+05 max  1.8E404 nc 1.8E405 nc
20E011 20e01¢ 0 010 108918  [Cyclohexylamine , 13E+04 nc  1.0E+05 max  7.3E402 ¢ 7.3E+03 ne
5.0E03 | $O0E037 0 0.1q escessss Cyhalothrin/Karale "] 3.3E402 0 3.4E403 nc 1.8E+01 ne 1.8E402 nc
1.0E-021 tog02¢ 0 010 62315078 |Cypermethrin 6.5E+02 nc  6.BE+03 e  3.7E+01 nc  3.7E+402 ne
. T.SE03) 78£03r 0 0.10 es215278 [Cyromazine 4.9E402nc 51E403nc 27E+01 ne  2.7E402 ne
1.0E021 1.0E02r 0 010 1sa1-3244  |Dacthal 6.5E402 ne 1.0E4+05 max 3. 7E+01 ne J.7E402 nc
306021 J0E02r O D40 75000 Dalapon 2.0E403 ne  2.0E+04 nc 1.1E+02 ne 1.1E+03 ne
25£0214 25E02¢r 0 0.10 239515418 (Danitol 1.6E403 ne 1.7E404 nc 9.1E401 ne 9.1E402 ne
24£-011 2.4E01¢ 0 0.10 72548 DDD 1.9E400 ¢ 7.9E400 ca 2.8E-02 ca 2.8E-01 ca 1.6E+01 8.0E-01
3.4E-01) 34E.01¢ 0 0.10 72559 DDE 1.3E400 e 5.6E+00 ca 2.0E-02 ca 20E-01 o 5.4E401 J.0E+00
J4E0T1  SOEL4!  34E01)  5O0EO04r O 0.40 50-20.3 DDT 1.3E400 e+  5.6E400 ca* 2.0E-02 e 2.0E-01 e 3.2E+01 2.0E+00
1.0E02 | 1.0802¢ 0 040 1183198 [Decabromodiphenyl ether 6.5E402 ne 6.8E+03 ne J.7E+01 ne J.7E402 ne
40605 | 40E0Sr 0 0.10 soss4ss |Demeton 2.6E+00 ne 2.7E401 ne 1.5E-01 ne 1.5E400 ne
81E02 N 8.1E027 0 010 2303184 |Diallale . 7.3E400 ca JAE10 e 11E-01 e 11E400 e
S.0E04 h QOEDAT 0 0.10 333415 Diazinon 59E401 ne  6.1E402 ne  3.3E+00 ne J.IE+01 ne
4003 n 40E03r 1 0.10 132849 Dibenzofuran 1.4E402 st 1.4E402 snt  1.5E401 e 2.4E401 ne
108021 1.0602¢ O 010 100378 1,4-Dibromobenzene 6.5E402 ne 6.8E402 ne 3.7E401 ne 3.7E402 ne :
84E021  20E021  BAEO2r  20E02¢r O 0.40 124484 Dibromochloromethane 53E400 ea*  23E40) e B8.0E-02 cx 1.0E400 ca 4.0E-01 2.0E-02
14E+00h SBTEDS7  24E03h BJEOLS] O 010 96-12.8 1,2-Dibromo-3-chloropropane 3.2E-01 &~  1.4E400 e 2.1E-01 ne 4.8E-02 o*
"CAL-Modlfted PRG" (PEA, 1994) 6.0E-02 9.6E-04 4.7E-0)
8.5E+011  SJEO0Sr  TJE011  SJE05h 1 0.10 100934 1,2-Dibromoethane 4.9E-0) & 2.0E-02 ea 8.7E-03 c»* 7.6E-04 c»
1.0£01 | 10E01r 0 0.10 84742 Dibutyl phthalate . 6.5E403 ne 6.8BE+04 ne 3.7E402 ne J.7E403 ne 2.3E403 2.7E402
306021 30£02¢. O 010 to1s009 |Dicamba 2.0E403 nc 2.0E4+04 nc 1.1E+02 ne 1.1E+03 ne
9.0E021 SJEO2h 1 010. 95501 1,2-Dichlorobenzene ) T.0E402 st 7.0E402 st 21E+02 ne A.7E402 nc 1.7E+01 9.0E-0f
I0EDT e 30E02¢ 1 0.10 841728 1,3-Dichlorobenzene 5.0E+02 ne 8.6E+02 ast  1.1E402 ne 1.8E402 ne
24E02h  23E01r  24802¢ 23011 1 040 108487 1,4-Dichlorobenzens 3.6E400 e 8.5E400 o 2.6E-01 o AT7E-01 en 2.0E+00 1.0E-01
4.5E011 45EO1 0 0.10  91-04-1 3,3-Dichlorobenzidine 9.9E-01 ee 4,2E400 es 1.5E-02 ea 1.5E-01 co 7.0E-03 J.0E-04
9.3E400 ¢ - 8.3E+00 h 1 010 784410 1,4-Dichloro-2-butens 7.5E-03 ca 1.7E-02 es 1.2E-04 e 1.2E-03 s
206011 ’ BIE02h { 0.0 75718 Dichlorodifluoromethane 9.4E401 ne JAE+02 ne 2.1E4+02 ne J.9E402 ne .
1.0E-01 h 14E01h 1 040 75349 1,1-Dichloroethana 5.0E402 nc 1.7E403 nc  52E+402 nc B AE402 ne 2.3E401 1.0E400
C1E02F 29E03r  RIEO021  L¥EOIA  § 0.10 107082 1,2-Dichloroethane (EDC) 2.5E-01 ear 5.5E-01 e 7.4E-02 s 1.2E-01 en 2.0E-02 1.0E-03
SOE011  00E031  18E01!  QOEO03r 1 0.0 75354 1,1-Dichloroethylens 3.7E-02 co B8.0E-02 ca 3.8E-02 ea 4.6E-02 ca 8.0E-02 J.0E-03
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1.0602 h 10E02¢ 1 0.0 156502 1,2- chhloroelhylene (c&s) . 3.1E+01 e 1.0E+02 nc 3. 7E401 nc 6. 1E+O1 n "~ 4.0E-01 2.0E-02
2.08-021 20602¢ 1 010 156605 1,2-Dichloroethylene (trans) 7.8E+01 o« 27E4+02 ¢ 7.3E+01 e 1.2E402 nc 7.0E-01 3.0E-02
., 9 0E-03 h 90EQ37 1 040 540-530 1,2 Dichloroethylene (mixiure) 3.5E+01 nc 1.2E+02 nc 3.3E+401 nc  5.5E+01 ne
30E-03 1 30E03r O 010 120832 2,4-Dichlorophenol 20E402 e 2.0E+03 nc  1.1E+01 nc  1.1E402 nc 1.0E+00 5.0E-02
8 0E03 1 BOE03r O 0.0 84-82-8 4-(2,4-Dichlorophenoxy)butyric Acid (2,4-DB)]  5.2E+02 nc 5 5E+03 pe 2.9E401 ne 2.9E402 ne
1.0E021 10E02¢ 0 010 04757 2,4-Dichlorophenoxyacetic Acid (2 4-D) 6.5E+402 ne 6.8E+03 nc J.7E+01 ne 3.7E402 nc
68E02h 1.4E03¢ GOE02r 11E03f1 {1 010 7o-87.5 1,2-Dichloropropana 3.1E-01 ca* 6.BE-01 ca* 9.9E-02 ca* 1.6E-01 ca* 3.0E-02 1.0E-03
18EGIh  3O0EO41  13EOIh  S7E03 1 010 542754 1,3-Dichloropropene 2.5E-01 cat 5.5E-01 ca 5.2E.02 ca 8.1E-02 ca 4.0E-03 2.0E-04
3 0E-03 | 30603¢ 0 010 0616239 2,3-Dichloropropanol 2.0E+02 2,0E+403 nc 1.1E401 nc 1.1E402 oc ‘
296011 S50EDAI  20EO01r 14E041 0 010 02737 Dichlorvos : 1.5E+00 ca> 6.6E+00 ca* 2.3E-02 cs* 2.3E-01 o
44601 x 44E01( ' 0 010 115322 Dicolol .1.0E400 ca 4.3E400 ca 1.5E-02 ca 1.5E-01 ca
306021 S7E05h {1 010 77-736 Dicyclopenladiene ) 21E-01 nc 4.2E-01 ne
18E401}  SOE0S! 16E01l BOEOSr O 0.10 0057 Dieldrin ‘ 2.8E-02 ear  1.2E-01 ca 426-04 4.2E-03 & 4.0E-03 2.0E-04
STEOI N s7E03x 0 010 112348  [Diethylene glycol, monobuty| ether JTE402 ¢ 39E403 e  24E4+01 nc  21E402 ne
206+00 h 20E+00r 0 010 111900 Diethylene glycol, monoethyl ether 1.0E4+05 mex  1.0E+05 max  7.3E403 ne 7.3E404 ne
11E02h t1E02s 0 010 e17-848 . [Diethylformamide 7.2E402 nc 7.5E4+03 e 4.0E+01 e 4.0E+02 e
12E031 BOEO11 12E03r 8O0EOtr O 040 103231 - [Di(2-ethylhexyl)adipate 3.7E402 ne 1.6E+03 nc  5.6E+00 nc  5.6E+01 nc
8 0E-011 BOEO1r 0 0.10 848482 Diethyl phthalata §5.2E+04 nc 1.0E+405 max  2.9E+03 ne 2.9E404 ne
47E03 1 47E«03¢ o o010 ses3t - |Diethylstilbestrol 9.5E-05 ea 41E-04 1.4E-06 e 1.4E-05 ca
8 0E-02 ) 80E02¢r O 040 43222488 |Difenzoquat (Avenge) 5.2E403 ne 556404 nc 2.9E+02 ne 2.9E+03 ne
2 0E021 20602¢ 0 010  3s5387-38-5 . |Diflubenzuron 1.3E403 nc 1.4E+04 nc 7.3E+01 ne 7.3E402 ne
1.1EeGH 1 1LtEr01] 4 040 75378 1,1-Difluoroethane : 4.2E404 nc 6.9E404 nc
8 0E021 sos02r 0 0140 45758 [Diisopropyl methylphosphonate §.2E+03 nc 55E+404 nc 2.9E402 nc v 2.9E403 ne
2 06021 20E02¢ 0 010 55200047 {Dimethipin 1.3E+03 ne 1.4E+404 nc 7.3E+01 ne 7.3E+02 nc
206041 206041 O 010 63515 Dimelhoale 1.3E+401 nc 1.4E+02 nc 7.3E-01 ne 7.3E400 ne
14E-02h 14€02¢ 0 C10 119004 3,3-Dimethoxybenzidine 32E+01 ca  1.4E402 ca 4.8E-01 ca = 4.BE+00 ca
57600 ¢ STEOSx 1 010 124403 Dimethylamine ‘ 6.5E-02 nc 2.4E-01 nc 2.1E-02 e 3.5E-02 nc
2.0E03 1 20E037 0 010 121697 N-N-Dimethylaniline . 1.3E+02 14E403 nc  7.3E+00nc  7T.3E+01 e
15601 h 75601 0 010 95081 2,4-Dimethylaniline 59E-01 ea 256400 ca 9.0E-03 ca 8.0E-02 ca
58601 h 58601 0 010 21438904 |2 4-Dimelhylaniline hydrochloride . 1.7E-01 ca 3.3E+00 ca 1.2E-02 ca 1.2E-01 ca
92E«00 N 9.26400 ¢ G 0.10 119637 3,3'-Dimethylbenzidine 5 4.8E-02 ca 21E01 aa - 7.3E-04 7.3E-03 ca
206¢00 x 356400 x 0 0.10 57147 1,1-Dimethythydrazine {.7E-01 7.3E-01 a 1.9E-03 ca 2.6E-02 ca
37E401 x 37E+01 x 0 010 540738 1,2-Dimelhylhydrazine 1.2E-02 ca 5.2E-02 ca 1.8E-04 & 1.6E-03 ca
1.0E01 h see031 o0 o10 sa122 | [N N-Dimethylformamide : 6.5E+03 nc  6.8E+04 nc  J.1E+01 nc  3.7E+03 e
206021 20602¢ O 010 105479 - |2,4-Dimethylphenol : 1.3E403 ne 1.4E404 nc 7.3E401 ne T.3E+02 nc 9.0E+00 4.0E-01
6 0E-041 80E04r 0 010 s76261 |2 6-Dimethyiphenol - J.9E+01 ne 4.1E402 nc 2.2E+400 ne 2.2E401 o
10ECH | 10E03r . 0 010 ssess . [3,4-Dimethylphenol . 6.5E401 nc 6.86E+402 nc 3.7E+00 nc 3.7E+01 ne
1 0E«D1 b 106+0tr  0~010 131112 [Dimelhyl phthalate : S {.0E+05 max 1.0E+05 max J3.7E4+04 nc J.7E+05 ne
1 0E01 ) 10E61¢ 0 040 120018 Dimelthyl terephthalate S 6.5E+03 nc  6BE+04 nc  37E+02nc  J.7E+03 ne
2.0603 | 20603r 0 o10 131095 [4,6-Dinitro-o-cyclohexyl phenol 13E+02 e  14E+03 nc  7.3E400 nc  7.3E401 nc
1.0E:04 | 10EO04r O 010 00850 1,3-Dinitrobenzens ‘ 6.5E400 nc  6.8BE+01 nc 37E-01 nc  J.7E+00 nc
40E-D4 b 40E04r 0 010 528200 1,2-Dinitrobenzens . . 2.6E+401 ne 2.7E402 ne 1.5E+400 nc 1.5E401 ne
40604 h 40EO04r O 010 100254 1,4-Dinitrobenzene B 2.6E+01 nc 2.7E+402 ne 1.5E+00 nc 1.5E401 ne
206034 20E03r 0 010 51288 2,4-Dinitrophenol ' ' 1.3E402 nc 1.4E+03 nc  7.3E+00nc  7.3E+01 e 3.0E-01 1.0E-02
88£01 8BED1 ¢ o o1 25321146  [Dinitrololuene mixture ‘ . 6.5E-01 ca  2.8E400 eo 9.9E-03 cs 9.9E-02 ca 8.0E-04 4.0E-08
20E-034 206037 0 010 121142 2 4-Dinltrololuens (alsa sse Dinltrotoluane mixture) 1.3E402 ne 1.4E403 ne  7.3E4+00 nc  7.3E401 nc 8.0E-04 4.0E-05
10E0Y b 10EQ37 O

010 608202 |2,68-Dinitrotoluena (aisa ssa Dinttrotolusns mixturs) 6.5E+01 nc  6.8E402 nc  3.7E+00 nc  I.7E+01 nc 71.0E-04 3.0E-05

05



EFA Rugion § Pradminsry Remediation Coaly: 8.J, Smucker (08/01/90)

Koy F=IRIS_h=HEASY n-NCEA l-WHHDRAWN r=ROUTE B(TRAPOLATION carCANCER PRO no'HONCANCER PRG lthOlL SATURATION mlx-CElLING LIMIT ‘(whm' nc < 100X es) **(whare: nc < 10X ce)

j il TR , QT TS I, R

e Hl‘

Mo

SFo i
mgkgd) (mgagd)

% €AS No, |

SOIL SCREENING LEVELS.

(1 Ambleni A Nr ”

1]" -” '
Mvv (upn) r"ﬁ’

Iy

rj! |

DAF 20 14

I!m ’I}IH

w[ g

 Migralion To Ground Waler ,u
i DAF 1] ”}'

1/(mqnxwumgmq4,m C soite M mg st T4 (uph*d) xd, 1".. " fogkg) | hiA (mgng) ¥
1.0E03 ) 10503r O 0.0 s88.857 Dinoseb 6.5E401 ne 6 BE+02 ne J.7E+00 ne 3.7E+01 ne
20E02h 20802r O 010 117.840 di-n-Octyl phthalate 1.3E+03 ne 1.0E+04 smt 7.3E+401 ne  7.3E+02 ne 1.0E+04 1.0E+04
116021 14E02r 0 0.10  12391-1 1,4-Dioxane 4.0E401 ca 1.7E402 cx 6.1E-01 ca  6.1E+00 ca
30E-021 30E02r 0 D10 957817 Diphenamid 20E+03 ne  2.0E+04 ne {.1E402 ne 1.1E403 ne
256021 25502r 0 0.0 122394  |Diphenylamine 1.6E403 ne  1.7E+04nc  9.1E401 ne  9.1E402 nc
8.0E-01 | 7.7E011 0 0.10 122.88.7 1,2-Diphenylhydrazine 5.6E-01 ca 2.4E4+00 ca 8.7E-03 ca B.4E-02 cs
226031 22E03¢ 0 040 85.00.7 Diquat 1.4E402 e 1.5E403 ne  8.0E4+00 ne  8.0E+01 ne
88E400 h 88EW00 ¢ 0 010 1937.37.7  |Direct black 38 5.2E-02 e 2.2E-01 e 7.8E-04 ea 7.8E-03 ea
8.1E+00 h 8.1E400 1 0 o10 2802482 {Direct blue 6 5.5E-02 ca 24E-01 aa 8.3E-04 ea 8.JE-03 e
0.3E+00 h 0.38400 ¢ o oio 1so71-8a8 |Direct brown 95 4.BE-02 ca 21E-01 o T.2E-04 e« 71.2E-03 ca
40£.05) 40E05¢- 0 D10 208044 Disulfoton 26E+00 ne  2.7E401 ne 1.5E-01 ne 1.5E400 ne
1.0£021 1.0502r 0 010 505203 1,4-Dithiane 6.5E402 ne  6.BE403 nc  J.7E4+03 e JTE+02 ne
2.0E-03 | 20E03¢ 0 0.10 330541 Diuron 1.3E402 ne 1.4E+03 ne 7.3E400 ne 71.3E401 ne
408031 40E03¢ 0 0.0 208103 |[Dodine 26E+02ne 27E+03 me 1.5E401 nc = 1.5E402 ne
808031 80E03r 0 010 118207 |Endosulfan J9E+03 e 41E+03 ne  2.2E+01 ne  2.2E+02'ne 1.8E+01 9.0E-01
208021 208021 O 010 145733 Endothall 1.3E403 ne 14E404 ne  7.3E+01 ne  7.3E402 ne
3.0E041 30EO4r O 0.10 72.208 Endrin 2.0E401 ne  2.0E402 ne 1.1E400 ne 11E4+01 ne 1.0E+00 5.0E-02
99E031  20E03h 426031 29041 1 0.10' 1oases ° [Eplchlorohydrin 7.5E400 nc  2.5E401 ne 1.0E+00 nc  2.0E400 ne
S7E03 ¢ S$7E031 0 0.10 108887 {,2-Epoxybutane 3.7E+402 nc 3.9E403 nc 2AE401 ne 2.1E+02 ne
258021 25E02r O 0.10 755.944 EPTC (S-Ethyl dipropylthlocarbamate) 1.6E403 nc 1.7E404 nc 9.1E4+01 ne 9.1E402 nc
SOE03! 50803¢ 0 010 1sar2.87-0  |Ethephon (2-chloroethyl phosphonic acid) 3.JE402 ne 3.4E+03 ne 1.8E4+01 nc 1.8E402 ne
8.0E-04 ¢ SOEO4r O 0.10 563122 Ethion J.3E401 ne J.4E+02 nc 1.8E+00 nc 1.8E401 ne
40E01 h 876021 © 040 110808 2-Ethoxyethanol 26E+04 nc  1.0E405 max  2.1E402 ¢ 1.5E404 ne
3.0E01 h J0EOfr 0 0.0 111159 2-Elhoxyethanol acelale 20E+04 ne  1.0E405 max  1.1E403 nc  1.1E+04 ne
9.0E-011 9.0E01r 1 010 141788 Ethy! acetate 1.8E+04 ne 1.0E405 max  3.3E403 e 5.5E403 ne
48E02 1 48E02¢ 1 010 {40885 Ethyl acrylate 24E-01 o 4.5E-01 ex 1.4E-01 ca 2.3E-01 co
10011 29E091 0.0 100414 Ethylbenzene 23E402 oot 23E4+02 sat  11E4+03 nc 1.3E403 nc 1.3E+01 7.0E-01
30E01 h 30E01r 0 0.10 109784 Ethylene cyanohydrin 20E404 e 1.0E405 mex  1.1E403 ne  1.1E+04 nc
20E02h 20E02¢r 0 010 107153 Ethylene diamine 136403 e 14E4+04 ne  T.3E4+01 nc  7.3E402 ne
2.05+00 | 2084007 0 0.0 107-24-1 Ethylene glycol 13E+05 c  1.0E405 max  7.3E403 nc  7.3E+04 ne
S7E-03 ¢ STJE03h 0 0.10 111762 Ethylene glycol, monobutyl elher 3.7E+02 ne J.9E+03 ne 2.1E+01 ne  2,1E+02 ne
1.06400 h 3SEO1 A 1 010 75218 Ethylens oxide 1.3E-01 e 3.2E-01 e 1.9E-02 ca 24E02
fJEO1h  SOE-0S|  11EOtr BOEOST 0 0.10 90457 Ethylene thlourea (ETU) 4.0E400 cor  1.7E40] ea° 6.1E-02 co B.AE-01 o
20E-02n 290001 © 1 0.10 75003 Ethyl chloride 116403 ne 1.6E4+03 st 1.0E+04 nc 7.1E402 ne
206011 206017 4 010 80207 Ethyl ether 1.8E403 st 18E+03 st T7.3E+02nc  1.2E403 nc
ROE02h 9.0E021 1 0.0 07832 Ethyl methacrylate 1.4E402 4t 14E+02 34 3.3E402 ne 5.5E402 nc
10E08 ( 10e0s¢ 0 0.10 2104848 |Ethyl p-nitrophenyt phenylphosphorothioale 6.5E-01 ne 6.8E+400 ne 3.7E-02 ne 3.7E-01 ne
3.0€+001 30E400r O 010 84720 Ethylphthalyl ethyl glycolate 1.0E405 max 1.0E4+05 max  1.1E+404 ne 1.1E405 ne
B.0E-03 1 8.0E03r 0 0.10. 101200480 [Express 5.2E402 e 55E403 nc 2.9E401 nc 2.9E402 ne
256041 25E04¢  0M0.10 22224028 (Fenamiphos 1.6E+01 ne 1 7E+02 nc 9.1E-01 e B.1E400 nc
136021 1302¢ 0 010 2184172 {Fluomeluron 8.5E402 nc 8.9E+03 ne 4.7E+01 ne 4.TE+02 ne
6.0£-02{ 8.0E02¢r 0 010 782414 |Fluorine {soluble fluoride) J9E+03 ne  4.1E4+04 nc 2.2E402 nc  2.2E403 ne
8.0E-021 80E02r 0 0.10 s97sse04 |Fluoridonse 5.2E403 ne 55E4+04 ne 2.9E+402 ne 2.9E+03 ne
20£.024 20802¢ 0 010 584259y  [Flurprimidol 13E+03 ne  14E404 e T7.3E+01ne  7.3E+02 e
8.0E02| 60E02r 0 010 ea3xzves (Flutolani! J.9E+03 nc  41E+04nc  2.2E4+02 e 2.2E403 nc
1.0E.021 10602¢ 0 010 eodos-e48 [Fluvalinate 6.5E402 ne 6.8E403 ne J7E4+01 e J.7EH+02 ne
35E031  1OEO1l  3SEDIr  1DEO01r O 040 133073 Folpet §.3E402 ear 5.5E402 co {.9E400 ca 1.9E40] ca
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1.96-01 | 19601 ¢ o oo 72178020 |[Fomesalen 2.3E+400 ca 1.0E401 ca 3.5E-02 ca 3.5E-01 ca
206034 206:03r O 010 944229 Fonolos 1.3E402 nc 1.4E+03 nc 7.3E+00 nc 7.3E+01 ne
1.5E-011  48E-02) 0 010 50000 Formaldehyde 9.8E403 nc 1.0E+05 nc 1.5E-01 ca 5.5E+03 nc
20E400 h 206¢00¢ O 0.40 64188 Formic Acid 1.0E405 max  1.0E+05 max  7.3E+03 nc 7.3E404 nc
30E400 | 306001 0 010 2dside-248 [Fosetyl-al {.0E405 max  1.0E+405 max 1.1E+404 nc 1.1E405 ne
1.0E-031 10E03r 1 010 110009 Furan 2.5E+00 oc 8.5E+00 nc 3.7E400 nc 6.1E+400 ne
I8E+00 B 38EV00 ¢ D 010 67458 Furazolidone 1.2E-01 ca 5.0E-01 ca 1.8E-03 ca 1.8E-02 c»
30€03§ 14E02h 0 010 08011 Furfural 2.0E+02 ne 2.0E403 ne 5.2E+01 nc 116402 nc
50E101 h S.0EV01 Y 0 010 saneze  [Furium 8.9E-03 ca 3.8E-02 ca 1.3E-04 ca 1.3E-03
306021 10E02 ¢ 0 010 00568050 [Furmecyclox 1.5E+01 ca  6.4E+01 ca 22E-01 ca  2.2E400 ca
40E04} a0E04r 0 o010 7ns2az2 |Glufosinata-ammonium 2.6E+401 nc 2. 76402 ne 1.5E+00 nc 1.5E4+01 nc
40E04) ° 29E04h D 010 785344 Glycldaldehyda 2.6E+01 nc 2.7E402 nc 1.0E+00 nc 1.5E401 nc
1.0€01 10E01¢ o 010 1071838 [Glyphosale 65E+03 e 6.8E+04 nc 3.7E+02 1  3J.TE+03 nc
506051 s0E05r 0 010 oosce402 [Haloxyfop-methyl J3E+00 nc  J.4E+01 nc 1.8E-01 ne  1.BE+00 ne
1360214 13E02¢ 0 010 78277-27-3 {Harmony 856402« BI9E+03nc 4.7E+01 . 4.7E402 nc
45E001 SOEOG4) 46001 SO0EO4r o o0 7To448  :[Heptachlor 9.9E-02 s 42E-01 ca 1.5E-03 ca ~ 1.5E-02 ca 2.3E+01 1.0E400
91E:001  13E0SE  §.1E+001  13E05¢ o0 040 1024873 .- JHeptachlor epoxide 4.9E-02 ca~  2.1E-01 ¢a*  7.4E-04 ca* T4E-03 o 7.0E-01 3.0E-02
20E-03) 20603¢ 0 o010 s7621 - |Hexabromobenzene 1.3E+02 ne 1.4E+03 nc 7.3E+00 nc 7.3E401 ne
1664001 BOEO41 16Ee00) B0EQG4r 0 010 18741 . [Hexachlorobenzene 2.8E-01 ca*  1.2E400 ca 4.2E-03 ca 4.2E-02 ca _2.0E+00 1.0E-01
T8E021 20E04n  TIEO2]  20E04r O 010 87883 Hexachlorobutadiene S5.7E+00 ca 2.4E+01 ca* 8.7E-02 ca* 8.6E-01 ca* 2.0E+00 1.0E-01
63001 8.3E400] 0 010 319848 HCH (alpha) 7.1E-02 ca 3.0E-01 ca 1.1E-03 ca 1.1E6-02 ca 5.0E-04 3.0E-05
1.8E000 | 186400 0 010 319857 HCH (beta) 2.5E-01 ca 1.1E+00 ca 3.7E-03 ¢ 3.7E-02 ca 3.0E-03 1.0E-04
13E+00h  30E041  13E+D07 J0EL4r O 010 58899 HCH {gamma) Lindane 3.4E-01 e+ 1.5E400 ca 52E-03 6.2E-02 ca 9.0E-03 5.0E-04
{:06400 1 1.8E400 | 0 010 55889 HCH-technical 2.5E-01 ca 1.1E400 ca 3.8E-03 ca 3.7E-02 ¢a 3.0E-03 1.0E-04
706031 20E0Sh 0 010 T7-47-4 Hexachlorocyclopentadiene 456402 ne  4.6E+03 nc 7.3E-02 ne  2.6E+02 ne 4.0E402 2.0E+01
626403 1 48E:03 | 0 0.10 19408743 |Hexachlorodibenzo-p-dioxn mixtupe (HXCDD) 7.2E-05 ca 3.1E-04 ca 1.5E-06 ca 1.1E-05 ca
$4€021 106031  14E021 10£03¢ 0 010  67-12-1 Hexachloroethane 3.2E401 ca~  1.4E+02 co 4 BE-0f ca  4.BE+00 ca~ 5.0E-01 2.0E-02
I0E-04 | 30E04r O 040 70304 Hexachlorophene 2.0E+01 e 2.0E+02 nc 1.1E+00 nc 1.1E+01 nc
11E01)  30E031  11EDtr  30E03r O 040 121824 Hexahydro-1,3,5-trlnitro-1,3,5-triazine 4.0E4+00 e+ 1.7E401 ca 6.1E-02 ca 6.1E-01 ca
20E06 ¢ 296061 0 010 822000 1,6-Hexamethylene dilsocyanate 1.0E-02 nc {.0E-01
8.0E02h 57E021 1 010 110543 n-Haxane 11E402 sat  1.1E+02 et 2.1E402 nc 3.5E+02 ne
338021 adE02r o 010 sidso+2  Hexazlnone 2.2E403 ne 2.2E+04 nc 1.2E402 ne 1.2E4+03 ne
30600014 1.76+011 0 010 302:01-2 Hydrazina, hydrazlne sulfate 1.5E-01 cu 6.4E-01 ca 3.9E-04 ca 2.2E-02 ca
87031 0 o010 7847010 |Hydrogen chloride 2,1E401 nc
3.06-031 296041 1 010 7183064 |Hydrogen sulfide . . 1.0E+400 nc 2.0E+00 nc
4.0E02 1 40E0Tr 0 040 123319 p-Hydroquinonae 2.6E403 nc 2.7E404 nc 1.5E402 nc 1.5E403 nc
136021 138021 O 010 33554440 [Imazalil B8.5E+02 nc 8.8E403 nc 4.7E401 ne 476402 nc
256011 28E01r  0-ay0 81335377  [Imazaquin 1.6E+04 e 1.0E+05 max  9.1E+02 nc  9.1E+03 ne
406021 40EQ2¢ 0 010 37134197 |lprodione 26E403 ¢ 2.7E+04 nc 1.5E402 ne 1.5E+03 pne
30E01 | J0E0IT 1 010 76834 Isobutanol 1.1E4+04 e 1.0E405 mex  1.1E403 o 1.8E403 nc
9SEOLI  20E011  0SEOGsr  20€0t¢ 0 010 78591 Jlsophorone 4.7E402 ca+ 20E+03 ca¢  7.1E+00 ca  7.1E401 ca 5.0E-01 3.0E-02
1.5602 | 15602¢ 0 0.0 33020330 |lsopropalin 9.8E402 ne 1.0E+04 ne 55E+01 nc 5.5E402 nc
1.06-011 Lieote 0 o0 1832548  [Isopropyl methyl phosphonic acld 6.5E403 ne  6.BE404 nc  4.0E+02 nc  3.7E+03 nc
8 0E021 50602r 0 010 82554507 {isoxaben 3.3E+03 nc J.4E+04 nc 1.8E+02 nc 1.86E+03 nc
18E:01 o 18Es04 ¢ 0 010 143500 Kepone 2.5E-02 ca 1.1E-01 ca J.7E-04 J.7E-03 ca
20603 | 20e03¢ 0 o010 77501834 |Lactofen 1.3E402 ne 1.4E403 ne 7.3E+00 ne 7.3E401 ne

or
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-8Fo 1! R4 p'r sri g lem‘ ‘0" nba. i  Rnsidental ST ndusbiod HTERE Aniplon "'AW"W% : "h ”“"“""'Va“f“u’k";‘.{,’y‘é‘l"”{ QJ L’§
’(mq’xg-d) {mghgd) - W{mghgd) Imghg-d)+ ' solle ] R T o O R T A - ‘Z'Sou jmglkq) it Soll (mgkg) R B (uwa)'ﬂ-'ﬂ BT wgm) 1 P (mgg) 'rdl(mw
asidental PRG Based on Uptake Blokinetic Model 0 wa 740029 |Lead 4.0E402 ne 1.0E403 ne 4.0E400 na

"CAL-Modlfled PRG" (PEA, 1994) 1.3E+02
1.0E7 | 0 010 78002 Lead {tetraethyl) 6.5E-03 ne 6.8E-02 ne J.7E-0J ne
20603 ) 20603r © 010 swpes2 |Linuron . 1.3E402 e  14E+03 nc  7.3E400nc  7.3E401 ne
20602 n 0 001 7439932 |Lithlum 1.5E403 e J4AE404 nc 7.3E402 ne
206011 20601 0 010 essoee  {Londax . . 1.JE+04 nc 1.0E405 max__ 7.3E402 o 7.3E403 e
10£021 20E02r O 010 121758 Malathion 1.3E4+03 e 14E4+04 nc  7.3E+01 nc  7.3E402 ne
1.0E011 10E0ir 0 010 1osa18  [Maleic anhydrlde 6.5E4+03 nc  6.8E+04 ne  JTE402nc  J.TE403 nc
805011 S0EO1r 1 010 123339 Malelc hydrazide 1. 7E403 nc  24E403 smt 1.8E403 nc  3.0E40J ne
20E05 h "20605¢ 0 0,10 109-77-3 Malononilrile 1.3E400 ne 1.4E+01 ne 7.3E-02 nc 7.3E-01 nc
30602 h 30E02r © 010 soteor? |Mancozeb 20E403 e 20E+04nc  1.1E402nc  1,1E+03 nc
$.0€-031 B.0E0Ir O 010 12427382 [Maneb 3.3E402 ¢ 34E403 e 1.8E401 nc  1.8E402 nc
4TE021 146051 © 00t Tiymess  |Manganess and compounds J2E403 e AJEHD4 ne 5.1E-02 e 1.7E403 ne
9.06-05 h 9.0E05r 0 040 950-107 Mephoslolan 59E4+00 ne  6.1E401 ne 33E-01 e J.3E+00 ne
3.06011 3.0E02r 0 010  24%7-204  [Meplquat 20E403 nc  2.0E404 ne 1.1E+02 ne 1.1E403 ne
108041 0 0ot ra9e78  |Marcuric chlorde 23E+01 ne  5.1E+02 ne 11E401 e
: 86E051 wa wa  7439.078  [Mercury (elemental) . 3.1E-01 ne
1.0£.04 1 0 0.0 _22007-028 [Mercury (methyl) 8.5E400 nc 6,8E401 ne J.7E+400 nc
20803 ¢ 30E08r O 010 150508 Merphos 2.0E400 ne  2.0E401 ne 1.1E-01 ne {.1E400 ne
30E08 1 30E0Sr O 010 78488 Merphos oxlde 20E+00 nc  2.0E4+01 ne 11E-01 ne  1.1E400 ne
6.0E021 0.0E02¢r 0 0.10  57837-39-1  [Metalaxyl J3.9E403 ne 4.1E404 nc 2.2E402 ne 2.2E+403 nc
106041 20E04h "1 010 126087 Methacrylonitrile 20E+00 nc  B.1E+00 ne 7.3E-01 ne 1.0E+00 nc
806081 S0E0Se 0 010 10205924 {Melhamidophos J3E+00 ne  J.AE401 e 18E01 ne  1.8E+00 nc
S.0E-01 } SOEDIr. 0 010 67.589 Methanol J.IE+04 ne 1.0E+05 max  1.8E+03 ne 1.8E404 nc
1.06-01) _10803¢ o 010 esox-s  [Methidathion 6.5E+01 ne  6.8E+02 ¢  3.7E400 e J.7E+01 ne
286021 25602r 1 030 18752775 [Methomyl 44E+01 nc  1.5E4020n 91E¥01 e  15E402 me
S.0E-03 | S0E03r 0 010 72435 iMethoxychlor J3IE+02 e 3JA4E+03 e 1BE+01 ne  1.8E+02 nc 1.6E+02 8.0E+00
1.0E-03 h STEOI] O 040 109-804 2-Methoxyethanol 6.5E4+01 nc  6.BE402nc  21E+01 ne  3.7E4+01 nc : i
20E03 N 20E03¢r 0 010 110498 2-Methoxyethanof acelate 1.3E402nc 14E403 nc  7.3E400nc  7.3E+01 ne

BEO2h 48ED02r 0 0.10 99502 2-Methoxy-5-nitroaniline 976100 o 4.1E401 ca 1.5E-01 ca 1.5E400 ¢

1.0E+00 h 10E+00¢ 1 010 70209 Melhyl acelate : 21E404 e  BBE+04ne 3.7E+03nc  6.1E403 nc
30E-02 h 3.0E02r 1 040 06333 Methyl acrylate ‘ 6.9E+01 ne  2.3E402 nc 11E4+02 ne 1.8E402 ne

AEQLN 2.4E01¢ 0 010 100818 2-Methylanlline {o-toluldine) 1.9E400 ca T.9E400 co ‘2.8E-02 ea 2.8E-01 e
SESIh 1.8E04 ¢ 0 010 038218 2-Methylaniline hydiochloride 2.5E400 ca 1.1E401 ca 3.7E-02 ca 3.7E-01 o

1.0E400 x 1.0E400¢ O 0.10 79-22-1 Methyl chlorocarbonale 6.5E404 ne 1.0E405 max  3.7E403 ne 3.7E+04 nc
SOE04} SOEOAr 0 010 94748 2-Methyl-4-chlorophenoxyacelic acid JIE+401 ne  3AE402 ne 1.8E400 nc 1.8E+01 ne
1.06021 1.0E027 © 010 94818 4-(2-Methyl-4-chlorophenoxy) butyric acid 6.5E+02 ne 6.8E403 nc J.7E401 ne 376402 ne
1.06-03 1 10E0Yf 0 010 93652 2.{2-Mathyi-4-chlorophenoxy) proplonic scid 6.5E+401 ne 6.8E402 ne J7E400 ne JTEH0 m
1.0603 1 1.0E03r 0 010 18484-77-8  [|2-{2-Methyl-1 . 4-chlorophenoxy) proplonic add 6.5E401 ne  6.BE+02nc  3JTE400 ne  3.7E+0f nc
08601 ¢ 06E01h O 010 108872 Melhylcyciohexane - 5.6E404 nc 1.0E+05 max 3 1E+03 ne A 1E+04 ne

SEO1h 2301 ¢ o %10 01770~ |4,4-Methylenebisbenzeneamina 1.8E400 ca  7.6E+400 cs 2.7E-02 e 2.7E-01 s

JEOth  JOEDAh  13EO01h _ TOEDAr 0 0.10  101.144 4,4'-Methylene bis(2-chloroaniline) J.AE+00 ear ~ 1.5E401 ca° 6.2E-02 ca* . 5.2E-01 en®

sE02t 48E027 0 010 101611 4 4-Methylens bis(N,N'-dimethyl)aniline 976400 ea  AAEHD} o 1501 o0 1.5E400 «

10E02h 10E02¢ D 010 74953 Methylene bromide 6.5E4+02nc 6.8E+03pe 37E+01 nc  3.7E402 re
SE031  8.0E020  16E03] . BSEOIh 1 010 75092 Methylene chloride 78E400 ca  1.8E+01 e 4.1E400ce  A.3E+00 co 2.0E-02 1.0E-03
$7E081 O s 101088 4 4'-Methylenediphenyl isocyanale 21E-02 ne s :
8.0E-011 29E010 1 0.10 78933 Methy! elhyl ketone TAE+03 ne 2.7E4+04 ne 1.0E403 nc 1.9E+03 nc
08

.,
prEs N
-
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EPA Rogkxi ey Remediston Goals: §.0. Smucker (08/01/96) ({ \{
Keoy: WIS hsHEAST nedCEA x:MTHORAWN r»ROUTE EXTRAPOLAT!ON €4CANCER PRQ nc=HONCANCER PRG t3tsSOIL SATURATION max=CEILING LIMIT “{whers; G < 100X ca) “(whon o < 10X ca)
A __‘ L { "t
} il PRELIMINAR REMEDIAL GOALS (PRGs) iUl B
L - T i Higration (o Groand Waier
SFo ¥ RmMe’ ";‘ aPYcy ui«ﬂh RIDIS . fadusttal " Amblent Afr ap Walér -.oAon ':xf J!'DAF! t;‘.‘f
Umglkqd) (mgkg-d)’ 1/(mgMQ (mq/kgd) } ! . : : 4 Soll (mgkg) 1 (ug/m*d) IR (ugA) SRS é"(m s,
1.1E+00 h 11E100 ¢ 0 010 60344 Methyl hydrazine 4.0E-01 ea 1.7E400 ca 6.1E-03 ca 6.JE-02 ca
80E-02 h 23E02h 1 010 108-10-4 Methyl Isobutyl ketone 7T7E4+02 ¢ 2.8E+03 ne 8.3E+01 nc 1.6E402 nc
80E02 1 80E02r 1 010 80628 Methyl methacrylate 7.6E402 nc 2.8E+03 ne 2.9E+02 nc 4.9E402 nc
13E-02 h 338021 o 0.10 99558 2-Methyl-5-nitroaniline 1.3E+01 5BE+01 e« 2.0E-01 cs 2.0E+400 ca
2.56-04 ) 25604 0 040 268-000 Methyl parathlon 1.6E+01 ne 1.7E+02 ne 9.1E-01 « 9.1E+00 nc
5 0E-02 x SOE02r 0 010 95487 2-Methylphenol J.3E+03 ne 3.4E+04 oc 1.8E+02 nc 1.6E+03 nc 1.5E+401 8.0E-01
5.0E-02 x SOES2r O 040 108-30-4 3-Methylphenol J3E+03 «  3.4E+04 ne 1.8E+02 rc 1.8E403 nc
50E-03 h SOE0Ir O 0.10 106445 4-Methylphenol 33E+02 e  3.4E+03 nc  1.BE+01 ne 1.8E+02 nc
8.0E03 h 116020 1 010 25013154 [Methyl styrene (mixture) 1.2E+02 nc 5.2E402 ne 4.2E+01 re 6.0E401 nc
7.0E-02 h TOE02¢ 1 010 #8839 Methyl styrene (alpha) 6.BE+02 st 6.8E+02 st  26E+02 ¢  4.3E402 ne
8.0E03 n 806011 1 040 1534044  [Mathyl tertbutyl ether (MTBE) 3.1E+03 e 1.8E402 nc
1.5E-04 | 15601r 0 0.0 St218452  |[Melolaclor (Dual) 9.8E+03 ne 1.0E+05 max  5.5E+02 nc  5.5E403 e
256021 26E02r © 040 21007849 Melribuzin 1.6E403 nc 1.7E4+04 nc  9.1E+01 nc  9.1E+02 nc
18E400h  20E041  1BEDOr 20E04¢ D 040 2385855  |Mirex 25E-01 ea*  1.1E+00 ca 3.7E-03 & 3.7E-02 ca
20£031 20E03¢ 0 010 2212671 [Molinale 1.3E+02 nc 1.4E+03 nc 7.3E+00 nc T.3E+01 ne
50603 h 0 001 7438987 _[Molybdenum 3.8E+02nc  B.5E+03 nc 1.8E402 ne
10E0L h 10601h  © 010 10599-003 " iMonochloramine 6.5E+03 nc  6.BE+04 nc  J7E+021nc  3.7E+03
206031 20603¢ 0 040 300768  iNaled 1.3E4020c 14E+03 nc  7.3E+00 nc  7.3E+01 nc
1.06-04 10E01r 0 o010 15209997 [Napropamids 6.5E+03 nc  6.8E+04 nc  3.7E+02 0  I.7E+03 nc
20E-021 0 oot 7440020 |Nickel (soluble sails) 1.5E403 nc J4E+04 7.3E402 e 1.3E+02 7.0E+00
"CAL-Modlfied PRG" (PEA, 1994) 1.5E+02 '
B4E-011 0 001 na Nickel refinery dust 8.0E-03 ca
1.7E400 | o o001 12035722 |Nickel subsulfide 1.1E+404 ca A0E-03
15603 x 156037 0 040 1929824 [Nilrapyrin 8.8E+01 ne 1.0E+03 ne 5.5E400 nc 5.5E+01 ne
166400 1 6 o1 14787558 [Nilrale 5.8E404 nc
1.0E-01 x o ot0 10102439 [Nitric Oxide ; 6.5E+03 nc 1.0E+05 max 3.7E403 ne
10£-01 1 o ot 14707650 |Nitiite ' 6.5E+403 nc 1.0E+05 max 3.7E403 pne
BOE05 ¢ STEOSh 0 0.10 88744 2-Nilroaniline J9E4+00 nc  41E+01 nc 21E-01 ne 2.2E400 nc
0 010 9082 3-Nilroaniline
0 010 100018 4-Nitroaniline
5.0E-041 B7E04h 1 010 98-953 Nitrobenzene 1.8E4+01 nc  8.4E+01 nc  21E4+00nc  3.4E+00 nc 1.0E-01 7.0E-03
70E02h T0E02r 0 0.0 &7-209 Nitrofurantoln 46E+03 0c  48E+04 nc  2.6FE402pnc  2.6E403 nc
1.5E400 h 9 4E+00 b 0 010 %9870 Nitrofurazone 3.0E-01 ca 1.3E400 ca 7.2E-04 & 4.5E-02 ca
1.0E+00 x 0 010 101102440 |Nilrogen dioxlde
10E011 10E01r 0 010 ssees7  [Nilroguanidine 6.5E+03 nc  6.BE+04 nc  37E4+02 e I.7E403 nc
0 010 1000¢7 . H-Nilrophenal ]
94E/00¢  BIED3r 94E00h  BJEG3| 1 0.0 79489 2-Nilropropane 7.2E-04 ca 3.5E401 ca
54E+Q0 | 50E400 | ) 010 824163 N-Nitrosodi-n-butylamine 2.2E-02 ea 5.5E-02 cs 1.2E-03 < 2.0E-03 ca
286400} 28E400 ¢ "o oto 1116547 IN-Nitrosodiethanolamine 1.6E-01 ca 6.8E-01 ca 2.4E-03 cs 24E02 cn
15E4021 1564021 0 010 £5185 N-Nitrosodlethylamine J.0E-03 ca 1.3E-02 ca 4.5E-05 ca 4.5E-04 ca
S1E 011 49£001 o o100 62759  |N-Nitrosodimelhylamine 8.7E-03 ca 3.7E-02 ca 1.4E-04 ca 1.3E-03 -
18E03 ) 49E-03 ¢ 0 010 85308 N-Nilrosodiphenylamine 9AE+01 ca 3.9E402 ca 1.4E+00 ca 1.4E401 1.0E+00 6.0E-02
70E«0al TOE0Q g o oio eze47  |N-Niltoso di-n-propylamine 63E-02ca  27E-01 ca 9.6E-04 co 9.6E-03 ca 5.0E-05 2.0E-06
226401} 2264017 o o10 tosesese  [N-Nilroso-N-methylethylamine 2.0E-02 ca B8.7E-02 ca 31E-04 ca 3.1E-03 ¢
2 1B | 2.1€+001 0 010 930552 N-Nitrosopymolldine 2.1E-01 ca 9.1E-01 ca 3 AE-03 3.2E-02 ca
10602 h 106-02¢ O 010 09081 m-Nilrololuene 6.5E402 nc 6.8E403 ne J.7E401 ac 376402 e
10E02 h 10E02r 0 010 93990 Nitrotoluene 6.5E+02 nc  68E4+03 nc  3.7E+01 nc D TE+02 nc




PA Reglot @ PreBmbsry RemedRationt Goele: B.J, Smucker (D20 1/9¢8)

Key: I-IRIS hsHEAST n=NCEA x»WITHORAWN =ROUTE EXTRAPOU.TION u'CANCER PRG nc-NONC.ANCER PRG uhSOﬂ. SATURATION meEIUNG UMIT ‘(Mwn ne < 100X ca} = (where: ne < 10X ea)

TOXICITY INFORMATION !
§Fo RfDo - sF Y Ry

O eby, it

mhqd) (nomod)  Uioghgd) (mymg ) 1: sots Pt {1 Soll (mghg)

40602} 40E02¢ O 040 27314132 jNorflurazon

108041 70EO04r 0 010 8ssonten [NuSlar 4.6E+01 nc 4.8E+02 nc 2.6E+00 ne 2.6E+401 ne

3.0E-03 | 306037 0 o040 32538520 |Octabromodiphenyl ether 2.0E+402 nc 2.0E403 e 11E+01 ne 1.1E402 ne

8.0€-02 1 50602¢ O 0.40 2081410  |Octahydro-1357-letranibo-1357- tetrazocine (HMX) 3.2E403 ne J4E+04 ne 1.8E402 ne 1.8E403 ne

20603 h 20E03¢ O 010 152-t8.9 Octamethyipyrophosphoramite 1.3E402 ne 14E+03 nc  7.3E+00 e  7.3E40% e

5.0E-02 | __so0e02¢ 0 040  1oo44-883  [Oryzalin 3.3E+03 e 3AE¥04ne  1.0E402nc  1.8E4+03 ne

soE03 1 BOEC3r © 040 1008309 |Oxadiazon 33E+02 e 3.4E103 ne  1.BE+01 e 1.BE¥02 rc

1.5€-021 25€02¢ © 010 23138220 |[Oxamy! 1.6E403 nc 176404 nc 9. 1E+01 ne 9.1E402 ne

306031 30E03r 0 0.0 42874033  |Oxyflluotfen 2.0E402 nc 2.0E403 ne 1.1E401 nc 1.1E402 nc

13€.021 13E02r 0 010 76738820 [Paclobulrazol : 8.5E+02 ne 8.9E403 ne 4. 76401 ne 476402 nc

45€.01) 456037 © 010 4885147  |Paraqual 29E4+02 ne  3.1E403nc  16E+01 e 1.6E+02 nc

80E03 h 80ED03r 0 010 56382 Parathlon 39E4+02 e 41E403 e 2.2E+01 ne  2.2E402 nc

SOE0Z h soE02¢ © 010 14752 |Pebulale 3.3E403 ne J.4E404 ne 1.8E402 ne 1.8BE+0] nc

4.0E021 40E02¢ 0 040 40487424 |Pendimethalin 2.6E403 .nc 2.7E404 nc 1.5E402 nc 1.5E403 nc
2.3E02 h 2.3E-02 ¢ 0 010 87843 Pentabromo-6-chloro cyclohexane 1.9E+01 ca B.IE4+0] 2,9E-01 2.9E400 ca

2.0£-031 20803¢ 0 040 31534810 |Pentabromodiphenyl ether 13E402 e 1.4E403 0 7.3E4+00ne  7.3E401 ne

e0E04) BOEOAr O 0.10 ,008.93.8 Pentachlorobenzens 5.2E+01 ne  55E+02 ne 29E400 ne  2.9E401 nc
20E01h  30EQ31  2B8EDIr  30E03r 0 010 82888 Pemtachloroniirobenzene 1.7E400 ca*  7.3E+400 ¢ea 2.6E-02 ca 2.6E-01 ca .
128011 30E021 12E01r 30E02r O 025 07-888 Pentachlorophenol 2.5E400 e 7.9E400 ca 5.6E-02 o» 56E-01 c» 3.0E-02 1.0E-03

5.0E-02 1 soe02¢ 0 010 6204553t  {Permethrin ' 3.3E403 ne 34E+04 nc 1.8E+02 nc 1.8E403 nc

256011 25E017 0 010 13as4634 |Phenmedipham 1.6E4+04 nc 1.0E405 max  9.1E4+02 nc  9.1E+03 nc

6.0E01 ! SOEDIr 0 010 108952 Phenol 3.9E+04 ne 1.0E4+05 mex 2.2E+03 ne 2.2E404 ne 1.0E402 5.0E+400

80E03 | BOE0Yr O 010 108452 m-Phenylenediamine 3.9E402 ne 4.1E403 re 2.2E401 ne 2.2E402 ne

19EO01 h 19E01r 0 010  108-50-3 p-Phenylenediamine 1.2E+404 ne 1.0E+05 mex  6.9E+02 nc 6.9E403 nc

80805 | 8O0EOSr O 010 62.384 Phenylmercuric acelato 52E4+00 ne  5.5E+01 ne 2.9E-01 ne  2.9E400 ne
19E03 b 19803 r 0 0.10 90437 2-Phenylphenol 2.3E402 & 9.8E402 e A5E4+00 e A.5E401 o

20E04 h 20E04¢r O 010 208022 Phorate 1.3E+01 ne 1.4E402 nc 7.3E-01 nc 7.3E400 nc

206021 20E02r 0 090 732118 Phosmet 1.3E+403 nc 1.4E+04 nc 7.3E401 ne 7.3E402 ne

30EDA b sec0s) o0 030 7803812  |Phosphine 2.0E401 ne  2.0E+02 ne 31E-01 ne 1.1E401 ne

29E031 wa we 7184382 |{Phosphoric acid 1.0E401 ne

2.0E05 1 20E08¢ 0 040 7723140 |Phosphorus (while) : 7.3E-02 nc

1.06400 h 10E400r 0 0.10 100-210 p-Phthalic acid 3.7E403 e

2.0E+00 34E02h 0 010 85449 Phthalic anhydilde 1.2E402 ne

7.08-021 70E02¢ 0 010 1918021 |Picloram 4.6E403 ne 4.8E404 nc 2.6E4+02 ne 2.6E+40] nc

106024 10E02¢ 0 010 2350541-1 [Pirlmlphos-methyl ' 6.5E+402 c  6.8E403 nc  IATE+01 ne  3ITEH02 nc
8YE'0ON TOEOSh BBEIOr  TOEDSs O 0.10 Polybrominaled biphenyls 5.0E-02 car  2.1E-01 en* 7.6E-04 ea»  7.6E-03 &
1.E0001 T.IE000¢ o oos 1333 |Polychlorinated biphenyls (PCBs) 6.6E-02 ea*  3.4E-01 o 8.7E-04 e 8.7E-03 o

108051 7JO0E05;r D 008 12674112 | Aroclor 1018 {see PCBs for cancer endpolnt) 4.9E+00 ne 6.5E401 ne 2.6E-01 ne 2.6E400 ne

206051 20608r 0 10.00 11097881 | Aroclor 1254 (188 PCBs for eancer endpolni) 1.4E+00 ne ~ 1.9E+01 nc 7.3E-02 ne 7.3E-01 ne

010 . Polynuclear aromatic hydrocarbons (PAHs)

6.0E02) 00EO2r 1 010 83310 Acenaphthene 11E402 st 1.1E402 smt . 2.2E4021nc  3J.7EH+02 ne §.7E402 2.9E+01

3.0E01 1 30E0Ir 1 0.10 . 120-12.7 “Anthracene ) 5.7E400 sat  5.7E400 oot 1.1E+03 ne 1.8E+03 ne 1.2E404 5.9E402
7.3E01 0 13601 ¢ 0 010 56553 Benz{ajanthracene i 6.1E-01 ea 26E400 s  9.2E-03 & 9.2E-02 ea 2.0E+00 B8.0E-02
1.3E01 n 73E01 Y 0 0.10 205092 Benzo{b}fiuoranthene 6.1E-01 ca 2.6E+00 cs 9.2E-03 e 9.2E-02 ea 5.0E+00 2.0E-01
73602 n 7.3€02¢ 0 _0.10 207009 Benzolkjfluaranthena 6.IE4+00 es  2.6E40] ca 9.2E-02 = 9.2E-01 c» 4.9E+01 2.0E+00

"CAL-Modlifled PRG" (PEA, 1994) 6.1E-01
3( 010 £
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Kay BIRIS haHEAST n-NCEA x-WITHORAWN PROUTE EXTR.APOLATIOH u-CANCER PRG no-NONCANCER PRQ lnt’SOlL SATURAT]ON muc=CELING LIMIT '(whun' nc< 100)( ca) "(wham_ DC‘ 10)( cn) ]

: ] py Migeation to Ground Water
SFoi ' RMo’ kit /o b ,.‘-msan;i iy LTnmrai'u;
imatkg-d) (mgmgu) 1/(mglko-d) (mg/kg-d A i bl Soll (mokg) : 5T gmgrg)
PAHs continued ]
7364001 136400 ¢ 0 010 50328 Benzofalpyrene 6.1E-02 ca 2.6E-01 ca 9.2E-04 ca 9.2E-03 ca 8.0E+00 4.0E-01
"CAL-Modifled PRG" (PEA, 1994) 1.5E-03
73803 n 7AE03¢ T 0 010 218018 Chrysene 7.2E+00 2t 7.2E400 sn 9.2E-01 ca 9.2E+00 ca 1.6E+02 8.0E+00
“CAL-Modiflied PRG" (PEA, 1994) 6.1E+00 -
7136400 n TIEW00 ¢ 0 0.0 53703 Dibenz{ah}anthracene 6.1E-02 ca 2.6E-01 ca 9.2E-04 ca 9.2E-03 ca 2.0E+00 B.0E-02
40E-0214 40E02r O 0.10 208440 Fluoranthene 2.6E403 2.7E404 1.5E402 nc 1.5E+03 ne 4.3E403 2.1E+02
} 40E-021 40E02¢ 1 010 B84T37 Fluorene. 9.0E+01 sat  9.0E+01 ast  1.5E402 ne 2.4E+02 nc 5.6E+02 2.8E+01
7.3E0t n 1.3E01 ¢ 0 010 103335 Indenof1,2,3-cd]pyrene 6.1E-01 ca 2.6E400 ca 9.2E-03 ca 9.2E-02 ca 1.4E+01 7.0E-01
40E02 n 40E02r 1 010 91203 Naphlhalene 2.4E402 sat 24E+02 sat 1.5E+02 nc 2.4E402 nc 8.4E+01 4.0E+00
308021 30E02¢ 1 010 129000 Pyrene 1.0E+02 st 1.0E4+02 «st  1.1E402 ic  1.8E402 no 4.2E+03 2.1E+02
156011 908031 1SE01r GOE-03r 0 010 67747085 |Prochloraz 3.0E+00 ¢ca 1.3E401 4.5E-02 J3.3E402 ca :
8.0E-03 h 60E03¢ O 010 20399360 |Profluralin 39E+02 nc  4.1E403 ¢  22E401 ne.  2.2E402 nc
158021 15E02¢ 0 0.10 1610180 (Prometon 9.8E402 1.0E+04 nc 5.5E+01 nc 5.5E402 nc
4.0E-03 1 40E03r o 10 7267198  JPromelryn 2.6E+402 nc 27E403 nc . 1.5E+01 e 1.6E402 nc
15021 75602r 0 0.0 23950545 :jPronamide 4.9E403 ne 51E+04 nc 2.7E+02nc 2.7E403 ne
136024 13602¢ 0 o040 a7 ~ [Propachlor 856402 nc B9E+03 nc  4.7E+01 e 4.TE+02 nc
50£031 S0E03r 0 010 700088 Propanil 33E+02nc  34E+03 nc  1.BE+01 nc 1.BE+02 ne
. 20E-021 208021 o0 010 2312358 , |Propargile 1.3E403 nc  14E+04 nc  7.3E+01 nc  T.3E4+02 nc
20E-03 ¢ 20E-03¢ 0 010 107-18-7 Propargyl alcohol . 1.3E402 ne 1.4E403 ne 7.3E+00 ne 7.3E401 nc
2.0E-02 1 20E02¢ 0 0.40 139402 Propazine 1.3E403 e 1.4E+04 nc 7.3E+01 nc 7.3E402 nc
206021 206021 O 040 122429 Propham 1.3E+03 ne 1.4E+04 nc 7.3E+01 e 7.3E+02 nc
1360214 13€02¢r 0 010 oo0207-80-1 [Proplconazole 8.5E402 nc 8.9E+03 nc 4.7E+01 nc 4.7E+4+02 nc
20€+01 h 2064014 O 010 57558 Propylene glycol 1.0E+05 max  1.0E+05 mex  7.3E+04 nc ' 7.3E405 nc
T.OEOt h JOEOtr O 010 111353 Propylens glycol, monoethyl ether 4.6E+04 ne 1.0E+05 mex 2.6E+03 ne 2.6E+04 nc
T.0E-01 b SIEO1L 0 010 107-98:2 Propylene glycol, monomethyl ether 4.6E404 nc 1.0E+05 max  2.1E+03 ne 2.6E+04 nc
24E011  86E03r 136021 B6EDIL 1 010 7556.0 Propylens oxide : 5.2E-01 ca 2.2E-01 ca
2.5€011 25E601¢ O 010 61335776 (Pursuil 1.6E+04 ne 1.0E405 max  9.1E+02 ne 9.1E+03 nc
25602 25E02¢ O 0.0 51830581 |Pydrin 1.6E403 ne 1.7E404 nc 9.1E+01 nc 9.1E+02 nc
10E03 1 10E-03¢ 0 010  110-881 Pyrldine 6.5E401 ne 6.8E402 nc 3.7E+00 nc J.7E+01 ne
506041 S0E04e 0 0.0 13583038 |Quinalphos 3.3E401 oc 3.4E402 ne 1.8E+00 nc 1.8E+01 ne
126401 h 126401 ¢ 0 010 91225 Quinoline 3.7E-02 ca 1.6E-01 ca 5.6E-04 ca 5.6E-03 ca
11011 30E031  1.1E-01r  30E03¢ O 010 121-824 RDX (Cyclonite) 4.0E400 ea* 1.7E4+01 ca 6.1E-02 ca 6.1E-01 ca
3.0E021 306021 0 040 10453888 [Resmethrin 20E+03 nc  20E+04 nc  1.1E4+02nc  1.1E+03 nc
30802 h 80E02r 0 010 209843  (Ronnel 33E+03 nc 34E+04 nc  1.8E+02nc  1.BE+03 nc
40E03 1 406037 0 010 83794 Rotenone 2.6E402 ne 2.7E403 ne 156401 nc 1.5E402 ne
25€-021 256021 0 0.10 78578050 [Savey 1.6E403 ne {.7E404 nc 91E+01 nc 9.1E402 ne
5.0E-03 1 0-qo 7783008 Selenlous Acid J3E+H02 3.4E+02 ne 1.8E402 nc .
5 0E-03 § o odr 77182492 {Selenlum 3.8E+02 nc - B.SE+03 ne 1.8E+02 nc 5.0E400 3.0E-01
§0E03 h 0 0.10 830104 Selenourea 3.3E+02 nc 3.4E403 ne . 1.8E402 ne
90€-021 $0E02r 0 010 V4051802 {Selhoxydim 59E+03 nc 6.1E404 ne 3.3E+02 ne A.3E403 ne
S 0E-01 | . 0 001 n4o224  {Silver and compounds 3BE+02 e B.5E403 i 1.8E402 ne J.4E+01 2.0E400
12E01h  BO0E031 12601r 20E03r O 040 122349  |Simazina 3.7E+00 ca* 1.6E4+01 ca*  5.6E-02 ca 5.6E-01 ca
40E03 | 40E03r 0 010 20828228 |Sodium azide 26E+02nc 27E+03 nc  1.5E+01 o 1.5E402 nc
2JE01h  30E021  27E01r 3060271 O 010 148188 Sodium dlethyldithlocarbamate {1.6E400 ca 74E400 o 2.5E-02 ca 2.5E-01 ca
206051 20605¢ 0 010 827448 Sodium fluoroacelata 1.3E400 ne  1.4E#01 nc 7.3E-02 ne 7.3E-01 nc
10603 h 106037 0 010 13718208 [Sodlum metavanadate 6.5E+01 »« 68FE+02nc 3J7E+00nc  3J.7E+01 nc

o1
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Keyt HRIS hsHEAST ntNCEA xWTHORAWN r=ROUTE EXTRAPOLAT!ON cl'CANCER PRG nc‘NONCAHCER PRG_sat=SOIL SAWRA“ON mu'sCElLlNG LIMIT ‘(when ne < 100X ca) “(whate: nc < 10X ca)
H . L8 ¥ kS P §

SO SCREENING LEVELS'

anmfon To Ground Whaler 4,1

SFQ R . nm‘ ‘” 4 ; ;r;i;}}’lp]"’g i [ DAF 20 [" Hlh
MM) (mLod) - Mmgig-) (mu/kwﬂﬂ'c solls 3 v Y (ug/m™3) ; ! () St
8.0E01 | 0 001 7440-240 Slron(lum stable 4.6E404 e 1.0E405 max ) Z2E404 n
3.0E04 ) 3.0E04r O 040 67-249 Strychnine 2.0E+401 ne  2.0E402 e 11E+00 ne 1.1E401 nc
2.0E-01 1 29E01) 1 010 100425 Slyrene 6.8E+02 syt 6,8E+02 st 1.1E403 nc 1.6E+03 nc 4.0£+00 2.0E-01
256021 25802¢ © otfa ees71-89.¢ |Systhane 1.6E403 nc 1.7E404 nc 9.1E+01 nc 9.1E402 ne
L5E+OS h 1.5E405 h 6 003 748018 [2,3,7,8-TCDD (dioxin) 3.8E-06 2.4E-05 ea 4.5E-08 4.5B-07 ca
7.0E021 70802 © 010 3auieted  |Tebuthiuron 46E+03 e 4.8E404 ne  2.6E+02 nc  2.6E+03 nc
20E02 h 20602r 0 040 33sxvea  |Temephos 1.3E403 ne 14E+04 e T.3E401 nc 7.3E402 ne
1.3E021 1.9e02¢ 0 040 %s02512 [Terbacil B8.5E4+02 nc  89E+03 ne  A4T7E+01 ne  4.7E402'nc
25605 h 25605r 0 ot0 13071789 |Terbulos 1.6E400 ne 1.7E+01 ne 9.1E-02 nc 9.1E-01 nc
1.0E-031 10E03¢ 0 010 828500 Terbutryn 6.5E+01 ne  6.8E+02nc  J.7E+00 nc  3.7E+01 nc
30E041 J0E04T 0 0.10 5043 1,2,4,5-Telrachlorobenzene 2.0E401 ne 2.0E+02 e 1.1E+00 ne 1.1E+404 ne
286021 30E021  26E02)  30E02r 1 0.10 835208 1,1,1,2-Telrachloroethane 24E400 ea  5.4E400 ea 2.6E-01 e 4.3E-01 es
208011 2.08011 1 010 79348 1,1,2.2-Telrachloroethane 45E-01 ca 1.{E4+00 ca 33602 = 5.5E-02 cs 3.0E-03 2.0E-04
§2€01n 10E0Z1 20£03n 10E02r 1t 0.0 127184  (Tefrachloroethylene (PCE) 5.4E+00 0 176401 e« 3.3E+00 c» 1.1E+00 ea 6.0E-02 3.0E-03
"CAL-Modliied PRG" (PEA, 1994) 3.2E-01
3.0E021 v 30E02r 0 040 58.002 2,3,4,6-Tetrachlorophenol 20E+03 e  20E#+04nc  11E402ne  1.1E4+03 e
206401 b 2.0E¢01 ¢ 0 oto 5218254 [p,a,a,a-Telrachlorotoluens 2.2E-02 e 9.5E-02 co JAE-04 e 3.4E-03 cn
24E02h  30E021  24E02¢  30E02r 0 0.0 sei-115  ITelrachlorovinphos 1.9E+01 e 7.9E401 e 2.8E-01 ea 2.8E400 e
5.0604§ soe04r o oto 3ssp245 |lelraethyldithiopyrophosphale 3.3E+01 ne  J.4E402 ne = 1.BE+00 nc 1.8E+01 nc
7.0E:08 b o 001 1314328 |Thallic oxide 5.AE400 ne 1.2E402 ne 2.6E400 ne
9.06-05 | 0 001 563888 Thallium acelale 6.9E+400 nc 1.6E+02 ne J.3E+00 nc 7.0E-01 4.0E-01
8.0E-05 | o oot 6533739 {Thallium carbonate 6.1E+00 ne 1.4E+02 ne 2.9E+00 ne 7.0E-01 4.0E-01
8.06.05 | o 00t 7701120 |Thallium chioride 6.1E400 ne 1.4E+02 ne : 2.9E+00 ne 7.0E-01 4.0E-01
9.06-051 0 001 10102451 _[Thallium nitrale 6.9E+00 nc  1.5E402 nc 3.3E400 nc 7.0E-01 4 0E-01
9.08-05 x o 001 12030520 {Thallium selenite 6.9E+00 ne  1.5E+02 ne - 3.3E+00 ne 7.0E-01 4.0E-01
8.0£.051 0 001 7448188 [Thallium sullate 6.1E400 ne 1.4E402 ne N 2.9E400 ne 7.0E-01 4.0E-01
1.0E-021 106027 0 010 28243776 |Thiobencarb 6.5E+02 ne 6.8E403 ne J.7E40) ne J.7E+02 nc
3.0E02 x 30E02¢ O 0.1¢ 3889245  |2-(Thlocysnomethyithio)- benzothiazola (FTCM18) 2.0E+03 ne 206404 ne 1.1E+402 nc 1. 1E403 ne
L0E04 b 308047 0 010 29196184 |Thiofanox 20E401 ne 2.0E402n 14E+00nc  1.1E+01 nc
8.0E-021 80E02¢r 0 0.10 23584058 (Thiophanale-methyl 526403 e 55E+04 ne  2.9E+021nc  2.9E+403 ne
$.0£-03 | SO0E03¢ O 0.10 137268 Thiram JIE+02 ne  JAE+03 ne 1.BE+01 ne 1.8E402 ne
8.0E01 h 0 001 wa Tin (Inorganle, sse bibutytin oxide for organic tin) 4.6E404 ne 1.0E+05 max 2.2E404 ne
2.0E01 1} f1E01h 1 0.10 108883 Toluene 7.9E402 nc B.BE+02 st 4.0E+02 ne 7.2E402 ne 1.ZE+01 6.0E-01
326000 h 32E+00 ¢ 0 010 95807 Toluene-2,4-diamine 1.4E-01 = 6.0E-01 ea 21E-03 e 2.1E-02 0
8.0E-01 h 60EOIr 0 040 95705 Toluene-2,5-diamine 3.9E+04 ne 1.0E405 mx 2.2E403 nc 2.2E404 nc
2.0E-0t h 20E-01¢ 0 0.10 823405 Toluene-2 6-diamine 1.3E+04 nc 1.0E+05 max  7.3E+402 nc 7.3E403
196011 1.9E01 ¢ 0 0.10 106490 p-Toluidine 2.3E400 ca 1.0E4+01 co I5E02 e J.5E-01 c»
1.1E+00 1 116400 § o 010 8001352 [Toxaphene 4.0E-01 ca 1.7E+00 ca 6.0E-03 ca 6.1E-02 e JHE+DY 2.0E+00
7.5£03 1 7.5603¢r 0 -010 eosd1-258  [Tralomethrin 4.9E402 nc 51E403 ne  2.7E+01 nc 2.7E402 ne
1.3€-021 138027 9 010 2303478  |[Triallale -8.5E+402 ne B.9E+03 ne 476401 ne 4.7E+02 ne
1.08:021 1oe02r 0 o010 sz9ers0s ([Trlasulfuron 65E+02 pc 6.BE4+03 ne  37E+01 ne  3.7E402 nc
S.0E03 | BO0EOIr 0 0140 815543 1,2,4-Tribromobenzene JIE402 nc  3A4E40] ne 1.8E+01 nc 1.8E402 nc
30E051 J0E08¢r O 010 60350 Tributyllin oxide (TBTO) 2.06400 ne 2.0E+01 ne 1.1E-01 ne 1.1E400 oc
34E02 0 3A4E02 ¢ 0 010 634928 2,4,6-Trlchloroaniline 1.3E401 en 56E+01 ca 2.0E-01 s 2.0E400 ca
29602 h 2.9E02¢ 0 610 33eyso2  [2,4 6-Trichloroaniline hydrochloride 1.5E+01 ca  6.6E+01 ca 2,3E-01 ca 2.3E400 e
106021 STEOZN 1 010 120821 1.2,4-Trichlorobenzene 57402 ne 55E403 st 21E402 0e 1.9E402 nc 5.0E+00 J3.0E-01
1L.5E02n 29E01x 1 010 71558 1,1,1-Trichloroethane 1.2E403 ne 3.0E+03 st 1.0E4+03 nc  7.9E402 nc 2.0E+00 1.0E-01
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i Ty ey

soiL SCREENING LEVELS

- TOXICITY INFORMATION
Mlgtalnun o Ground Water ,

SFo RMo CsAl RS Rt b

CONTAMINANT

. N b . DAF 1!
1/{mghg-d) (mghkg-d) - timgho-d) (mghﬁg—d) e - L : Soll (mg/kp) “‘-'mmn K
576021  AOE-03§ S58ED2I 40E03r 1 0.10 78005 1,1,2-Trichloroathane 1.6E400 ca 1.2E-01 ca 2.0E-01 s 9.0E-04
1.1E02n O6O0EO3n OBO0E03Im 60E03r 1 o010 78018  [Trichloroethylene (TCE). 70E400 e+ 1.1E400 ca*  T.6E+00 cu® 6.0E-02 3.0E-03
30E011 20E01h 1 010 75694 Trichlorofluoromethane 1.0E403 nc  7.3E402 nc  1.3E403 nc
10011 10E0Ir O 0.10 95854 2,4,5-Trichlorophenol 6.BE+04 nc 3.7E+402 nc 3.7E+403 nc 2.7E402 1.4E+01
1160214 11E0214 0 010 88062 2,4,6-Trichlorophenol . 1.7E402 ca 6.2E-01 ca 6.1E+00 ca 2.0E-01 8.0E-03
10E-021 10E02¢ 0 040 83765 2,4,5-Trichlorophenoxyacelic Acid 65E+02 ¢ B.BE+03 oc 3.TE+01 nc  3TE402 e
8.0E-03 1 B0EQI¢r O 010 83724 2-(2,4,5-Trichlotophenoxy) propionic acid 52E+02 nc 5.b6E403 e 2.9E+01 nc  2.9E+02 nc
50E-03 1 50E-03r 1 010 598.77-6 1,1,2-Trichloropropane 1.5E401 nc 506401 ne 1.8E+01 nc J.0E+01 ne
7OE+OOh BOE-D3I|  70E+0O¢ SOED3¢r {1 010 98184 1,2 3-Trichioropropane 1.4E-03 e 31E-03 ca 9.6E-04 ¢a 1.6E-03 cu
5.0€-00 h SOE0Ar 1 010 96185 1,2,3-Trichloropropene 11E+01 ac 3.BE+01 ne 1.8E401 ¢  3.0E+01 nc
3.0E+01 1 86E+00h 1 010 76-13-§ 1,1,2-Tichloro-1,2,2-trifluoroethane 56E+03 st 5.6E+03 st 3.1E+04 nc 59E+04 nc
306031 30E03¢ 0 010 sswnsosz2 {lridiphane 20E+02 nc 20E+403 nc  1.1E+01 nc  1.1E402 ne
20603 ¢ 206031 1 010 121-448 Triethylamine . 2.3E401 ne 8.4E+01 nc 7.3E400 nc 1.2E401 nc
176031 TSE03) 77E03¢  TSE03r 0 010 15820e8  |Trifluralin i 5B8E401 cav  2BE+02 ¢ B.7E-01 ea*  B.7E+00 oo
376-02h 37ED2¢ 6 010 512561 Trimethyl phosphate ) 1.2E401 s 526401 1.8E-01 ea 1.8E+00 co
S0E-05 1 SOE05¢ O 010 99354 1.3,5-Trinitrobenzene B 3.IE+00 ne JAE40] nc 1.BE-01 nc 1.8E+00 nc
1OE02 h 108021t 0 010 418458 |Trinitrophenylmethyinitramine 6.5E402 nc 6.BE+03 nc . J.7E+0Y nc 3.7E+02 nc
J0E-021  SOE04l  30E02r SOED4r 0 010 1189e7 . [2,4 6-Trinilrotoluene 1.5E401 ca~  6.4E+01 ca  2.2E-01 car  2.2E400 s
30£-03 1 e oof 7440a1-1  [Uranium (soluble salls) ‘
TOE03h 0 001 7440622 ([Vanadium 5 4E402 nc 1.2E404 nc 26E+402 ne 6.0E+03 3.0E+02
__90E0N o oot __1mssz1 _[Vanadium pentoxide 6.9E+02 nc 1.5E404 nc 3.3E+02 nc 6.0E+403 3.0E+02
20602 h o oot 13701707  |Vanadium sulfate 1.5E403 nc 34E+04 nc 7.3E402 nc 6.0E+03 3.0E+02
106631 10E03¢ 0 o010 1920777 [Vernam 6.5E404 nc 6.8E402 nc 3.7E400 nc A7E+01 e
13602} 25602¢ 0 010 50471448 |Vinclozolin 1.6E403 nc 1.7E404 nc 9.1E+01 nc * 9.1E+02 pe
1.0E400 h $7E021 1 010 108054 Vinyl acetate 7.8E+02 ne 2.6E+03 nc 21E+02 4.1E+02 nc 1.7E+02 8.0E+00
11E01¢ B6EG4r 11EOTh  86EGHl 1 010 583602 Vinyl bromlde {(bromoethene) 1.9E-01 ca* 4.1E-01 ca 6.1E-02 ca* 1.0E-01 ca*
196400 b 30E-01h 1 010 75014 Vinyl chloride X 1.6E-02 ca 3.5E-02 ca 2.2E-02 ca 2.0E-02 ca 1.0E-D2 7.0E-04
30E-041 J0E-04¢ 0 010 81812 arfarin ) 2.0E401 nc 2.0E+02 nc 1.1E+00 nc 1.1E+01 nc
208400 } 206E0ix 1 010 108383 m-Xylene 3.2E402 sst  3.2E+02 sat  7.3E+02 ne 1.4E403 ne 2.1E+02 1.0E+01
2064001 20E01x 1 010 95470 o-Xylene A2E+02 st 32E+02 st 73E02 nc 1.4E403 e 1.9E+402 9.0E+00
1 010 106423 p-Xylene 3.2E+02 sat  3.2E402 sat 2.0E+02 1.0E+01
2.0E+00 | 20E01x 1 ot 1330207  |Xylene (mixed) 3.2E402 ¢t 3.2E+02 4w  73E+02 1.4E+403 nc 2.0E+02 1.0E+01
30E-01 ¢ 0 601 7440088 {Zinc 2.3E+04 nc 1.0E+05 max 1.1E404 nc 1.2E+04 6.2E+402
I0EDAL o 001 1314847 |Zinc phosphide 2.3E+01 ne 5.1E402 nc 1.1E401 ne
S0E02) 50602¢ 0 010 12122677 {Zineb 3.3E403 nc 3.4E+04 nc 1.8E+02 nc 1.8E403 nc
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"’T.AT’ DF CALIFORNIA—CALIFORNLA ENVIRONMENTAL PROTECTION AGENCY . PETE WILSON. Governor

DEPARTMENT OF TOXIC SUBSTANCES CONTROL

400 P STREET, 4TH FLOOR
“se BOX 806

gg RAMENTO, ‘CA- 9.‘;812-0506 | ATTACHMENT Z

(816) 327-2500

MEXORANDUM

TO: Ken Smith, Chief
Office of Military Facilities

VIA: Richard A. Becker, Ph.D., DAET, cme¢ @&/"—

Human and Bcologlcal Rﬂsk Section (HE
Office of Scientific Affairs (OSA)

FROM: Michael J. Wade, Ph.D., DABT W*W

Senior Toxicologist, HERS

Laurs Valoppi, M.S.,
Rssociate Toxicologist, HERS LﬂA’UQ>“’?9(

John P. Christepher, Ph.D., DART,
Staff Toxicologist, HERS

DATE: October 28, 1954

SURBJECT: RECOMMZINDED OUTLINE FOR USING U. S.
ENVIRONMENTAL PROTECTION AGENCY REGION IX
PRELIMINARY REMEDIATION GOALS IN SCREENING
RISK ASSESSMENTS AT MILITARY FACILITIES

OCutcome: 02  PCA: 14765 Site: 914600-45

BACXGROUND

Enthony Landis of Office of Military Facilities (OMT)
recuested that Office of Scientific Affairs (OSA)} provide
guidance on the use of Preliminary Remediation Goals (PRGs)

- published by U. S. Environmental ProtectécmgégggszrgEPA), Region
IX for the purpocse of screening sites or prioritizZing sites for
remedial action at military facilities. This request is a
follow-up to our memorandum to you of August 26, 1994, in which
Human and Ecological Risk Assessment Section (HERS) outlined
three acceptable apprecaches to performing risk assessment at open
military facilities.

HERS continues to recommend that the Preliminery
Endangerment Assessment (PEA) Guidance Manual (Department of
Toxic Substances Control ' (DTSC), 1994) be used to screen sites
for "nc further zction", based upon the potentizl for adverse
effects on human health and the environment. We understand that
milicary facilities in California have expressed interest in

{
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using U. S. EPA Region IX PRGs. In the past, HERS has expressed

concern that the U. S. EPA Region IX PRGs omit important exposure
pathways and other components specified in the PEA. Thus, we
have often stated that PRGs were not appropriate for screening
sites.

U. 8. EPA Regicn IX published new PRGs on August 1, 1954
which differ from earlier versions. The Augqust 1, 1994 PRGs from
U. S. EPA Region IX were modified to consider more pathways and
factors. The derivation of the "Soil PRGs" shown in the August
1, 1994 list from U. S. EPA Region IX now more clcsely conforms
to the PEA process. As explained below in Section €, "Cal
Modified" PRGs" are provided for six chemicals in the August 1
PRC list which differ by more than four fold from values
calculated using the PEA process. Nevertheless, using this most
recent August 1 list of PRGs requires a complete guidance
context, such as that provided in the PEA.

In our previous memorandum to you of August 26, 1994, HERS
outlined three acceptable approaches to performing risk
assessment at open and closing military facilities:

1. Use the 1894 PEA process;

2. Use the August 1, 1994 PRGs from U. S. EPA Region IX
(or subsegquent lists), provided a protocol is submitted
and accepted specifying how these PRGs are to be used;

or

(O8]

Perform a complete multipathway risk assessment using
DTSC and U. S. EPA guidance for risk assessment.

The purpose of this memorandum is to provide OMF with a
framework of imporzant elements to be included in the protocol
for Number 2 above. What we provide below is largely the logic
of the PEA process to supplement the August 1, 1954 PRGs from
U. S. EPA Region IX. ,

REQUIRED ELEMENTS FOR USING U. S. EZPA REGION IX PRGs

The following are elements which must be addressed in any
work plan or protocol which makes use of the August 1, 1994 U. S.
EPA Region IX PRGs, or subsequent lists. All of these elements
must be addressed.

A. Lland Use

In general, HERS strongly recommends that an unrestricted

©
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land use scenario, similar to a residential scenario, be
used for site screening, unless a recorded deed restriction
prevents such land use. This recommendation is based on our
experience that screening evaluations are conducted to
determine whether a2 finding of “nc further action” is
warranted. We make this recommendation for screening risk
assessments at all military facilities, both active and

closing.

In nearly all cases, the unrestricted (residential like)
setting provides the greatest potential exposures to
contaminants. Therefore, sites found to have acceptable
risk for unrestricted land use will alsoc have acceptable
risks for other uses, such as industrial. However, sites
found acceptable for industrial use might not be acceptable
for other uses. For military facilities which are closing
or have closed, HERS recommends that the unrestricted
setting be used for site screening. We assume that reuse of
these facilities widll result in a change of ownership and
land use. The unrestricted scenario is the most appropriate
for screening sites at open facilities as well, because this
health-conservative analysis provides the risk manager with
enough information to approve "no further action" or to
require additional investigation. Use of an unrestricted
exposure scenaric in no way obligates the risk manager to
clean up to this level, If ultimately industrial use is
seen to be the probable land use, then the site can be
remediated to this level. The unrestricted scenario can
then provide documentation to restrict land use to
industrial.

PRGs for an industrial setting are provided in the

August 1, 1994 publication from U. S. EPA Region IX. The
protocol should clearly document the basis for assuming
unrestricted land use (such as residential) will not occur
in the future:; the results of screening against residential
PRGs should be included to document the need for any
restrictions on future land use.

The Project Manager should be aware that several exposure

pathways are not included in U. S. EPAR Region IX's

calculation of Industrial PRGs. The excluded pathways are:
1. .All uses of surface and grouncdwater;

2. .Exposure to soil gas which infiltrates indoor air;

P.24
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3. . Exposure, to surface and goundwater contaminated by soil
leachate; and

4. Inhalation of particulates from trucks and heavy
equipment.

The protocol must address the rationale for eliminating each
f these pathways for use of the Industrial PRGs to be
acceptable.

B. Background, Detection Limits, Exposurs Poznt Concaentrations,
and Key Chemical Groups

Inorganic constituents present at levels above the PRGs but
at or below site background may be eliminated from the
screening procedure. However, the fact that they are
present above the PRGs should be noted in the assessment,
alOﬁg with the levels at which they were found. Preparers
of protocols should consult with the DTSC Project Manager on
the adequacy and representativeness of background sampling.

The protocol must include evaluation of the adequacy of the
method detection limits (e.g., can the media-specific PRGs
be detected?).

For site related chemicals remaining after comparison
against background, the choice of the exposure point
concentration should be specified in the protocol as either
the maximum concentration observed or the 95 percent upper
confidence limit on the arithmetic mean concentration (85
percent UCL). The 85 percent UCL may be used only with the
approval of the DTSC Project Manzger.

Several chemical groups occur repeatedly as "risk drivers”
for military sites. The protocol should include how the
following chemical groups will be assessed:

1.. Polycyclic arcmatic hydrocarbons (PAHs),

2. Polychlorinated biphenyls (PCBs),

3. Polychlorinated dibenzo-p-dioxins (PCDDs) and -
polychlorinated dibenzofurans (PCDFs), N

4. DDT and its congeners DDE and DDD; -and

5. Hexavalent chromium.

APR-29-1336 11:28 316 327 258% S7% pP.2S
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Analytical results for total petroleum hydrocarbens (TPH)
may not be used at any level of risk assessment. Instead,
the principal toxic constituents must be quantified and
their concentrations compared against the August 1, 1994
PRGs from U. S. EPA Region IX. The principal toxic
constituents of hydrocarbon fuels are certain metals
benzene, toluene, ethylbenzene, xylene(s), and PAHs.

C. California Modified PRGa

With the exception of nine substances (the six compounds
listed immediately below, two PAHs listed in a following
paragraph and lead, described on the next page), the August
1, 1994 PRGs from U. S. EPA Region IX now differ by no more
than four-fold from values calculated using the PEA process
and Cal/EPA cancer potency factors. U. S. EPA Region IX has
published “CAL-Modified PRGs” for the following six
chemicals in its August 1, 1994 PRGs:

Cadmium,

Hexavalent chromium,

L S

1,2-dibromo~-3-chloropropane {DBCP),
4. Nickel and compounds,

5. Benzo{a)pyrene {(in water only), and
6. . Tetrachloroethene (PCE).

These "CAL-Modified PRGs” should be used when screening
sites at Federal facilities in California.

In the August 1, 18%4 Region IX list, PRGs for two
additional substances, chrysene and benzo(k)fluoranthene
differ by more than a factor of four as calculated by the
PEA process and by Region IX. CAL-Modified PRGs for
chrysene and benzo (k) fluoranthene (both are PAHs) are given
in Appendix A-1, to be included with the Region IX PRG list.
These should be used when screening sites at Federal '
facilities iIn California. It is expected that the CAL-
modified PRGs for these two chemicals will be added to the
body of the Region IX PRG list at its next iteration. Alsc
contained in Appendix A-1 are PRGs for all Carcinogenic PAHs
for which Region IX has calculated a PRG.

Appendix A-~2 contains Provisional PRGs for all PAHs that

APR-29-159%9¢ 11:28 916 327 2583 7% P.a6
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have Cal/EPA Potency Slopes or Potency Equivalency Factors
available, but for which Region IX has not calculated a PRG.
These Provisional PRGs were derived by OSA using Cal/EPA
Potency Equivalency or Cancer Slope Factors and U.S. EPA
Region IX PRG methodology These Provisional PRGs are
available for screening sites at Federal Facilities in
‘California upon consultation with OSA and Region IX
toxicologists.

The PRG for naphthalene is currently under discussion with
Region IX. Please consult with Michael Wade at CSA
regarding a PRG for this substance..- A finalized PRG for
naphthalene should be available by the next iteration of the
Region IX PRG list.

The U. S. EPA Region IX scil PRG of 400 parts per million
(ppm} for inorganic lead under residential scenario, does
not conform to DTSC policy. The PEA (1894) screening leve’
of 130 ppm inorganic lead in soil should be used at Federa
faci lltles in Califdrni

D. Impacts tc Water ‘

The August 1, 1894 publication from U. S. EPA Region IX also
contains "Tap Water PRGs". These "Tap Water PRGs" can only
be used if an exposure point concentration for the
contaminant in groandwater or surface water is available or
can be estimated. It is important to understand that the
"Soil PRGs" are not calculated to include the potential for
the contaminant to move to groundwater or surface water.
Neither do they assess the likelihood that groundwater or
surface water has been impacted by past releases. Such a
determination reguires the preparer of the protocol and the
DTSC Project Manager to consider the complexities of geoclogy
and soil characteristics, disposal histoery, and chemical
fate and transport to make an informed determination based
on professicnal judgment. -

" The protocol should describe hew impacts to groundwater and
surface waters will be assessed, considering not only past
releases, which could have resulted in existing impacts to
groundwater, but. also the potential for additional releases
which may result in future impacts.

Preparers of protocols must gain the concurrence of the DTSC
Project Manager that impacts to groundwater and surface
waters are adeguately addressed. This approval should te .
given prior to any calculation of risks/hazards te human

APR~29-1996 11:29 916 327 2508 374 P.g7
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. health. If site—specif;c'information is insufficient to

judge the potential impact of contaminants on surface water
and groundwater, then the calculation of risks/hazards
cannot proceed. Estimates of risks/hazards are not useful
if they do not reflect the true riskx from site contaminants.
If it has been determined that no threat exists now or in
the future to surface water or groundwater, and if DTSC
staff concur with this determination, then the protocol must
contzin the rationale for eliminating this pathway.

In some instances; information may be limited on threats to
surface water and groundwater, but available data do not
fully represent the nature and extent of the contamination
in water. In such an instance, the "Tap Water PRGs" from

U. S. EPA Region IX's August 1, 1984 document can be used to
compare against concentrations in waters at the site;
however, such comparisons must be accompanied by a

guali rylng statement indicating that the risk estimates from
the water pathway may be underestimazted.

The "Tap Water PRGs" are for screening levels for human
health.only; protection of aquatic organisms was not
considered in their derivations. It cannot be assumed that
levels protective of humans are protective of aguatic
organisms and wildlife.

Excluded Pathways

Certain pathways were excluded in the derivation of the
August 1, 1994 PRGs from U. S. EPA Region IX. The protocol

must provide a rationale for why these pathways can be
excluded at the site in guestiocn.

1. Water: The August 1, 19854 "Tap Water PRGs" from U. S.
EPR do not consider dermal absorption from
bathing/showering for grouncwate* and surface wate
exposures. The "Tap Water PRGs" include neither
ingestion. of water while swimming nor transfer of
contaminants in the water column to aquatic organisms
or terrestrial plants, with subseguent ingestion by
humans. This is not consistent with the PEA (1894),
which does add this route of exposure. If this pathway
is expected to result in-a 51gnl¢lcant exposure, H‘“‘Rq
should be contacted. ‘

2. Soil: The "Scil PRGs" include neither inhalaticn of
soil gases which infiltrate indoor air nor imgesticn oIl
con;amlnan;s by humans via uptake by plants (home-grown

W]
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-fruits and vegetables)'or animals (milk, meat, eggs).
IZ these pathways are expected to result in a
significant exposure, HERS should be contacted.

F. Air Modals

Several issues regarding air are covered in the PEA but not
in the August 1, 1894 PRGs from U. S. EPA Region IX. The
following limitations should be noted when using these PRGs:

1.

Volatile Compounds: The models used to calculate the
"Ambient Air-PRGs" and "Soil PRGs" do not represent the
enhanced volatilization of compounds which can occur in
the presence of landfill gases such as methane. For
example, when solid waste is disposed along with
hazardous wastes, the generation of methane formed
from the decomposition of the sclid waste can increase
the emission rate of other volatile compounds. The air
medel for volatile compounds i1s based on the scil as
the only source; shallow groundwater which contains
volatile compounds may be an additional source to the
ambient air. The August 1, 1984 PRGs from U. S. EPA
Regicn IX were derived with a volatile emissions model
using an industrial area of 2025 m?, while the PEA
manual used an area of 484 m°’ for a residential

setting. This may result in different air
concentrations from the two methods.

Sometimes calculation of the "Soil PRG" resulted in a
concentration which would exceed the theoretical
saturation concentration in soil; in these cases U. S.
EPA Region IX notes the ™"Soil PRG" as a "max” or ™“sat”.
This means that the "Soil PRG" is based not on risk or
hazard but on the maximum soil concentration that is
predicted to be absorbed ontc the scil (without free
product present). Above this predicted saturation
concentration, the air model employed by U. S. EPA
Region IX is no longer applicable, and the potential
presence of free product implies a predicted threat to
surface or groundwater. The protocol should indicate

how exceedances of theisaturation concentration will be °

dealt with.

‘Fugitive Dusts: The dust model used in the "Soil PRGs”

and "Ambient Air PRGs" is a rapid assessment method
which assumes a continuous and coenstant source for
emissions. If the source at the site is actually small

APR-29-1996 11:38 916 327 2589 g% P.gs
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anﬁ will deplete over the time frame of the exposure,
then risks/hazards will be overestimated.

Additivity of Risk and Bazards

For each site-related chemical, concentrations in soil, air
and water (if all these pathways are relevant) should be
divided by the corresponding "Scil PRG", "Tap Water PRG", or
"Ambient Air PRG"; these ratios must then be added across
media. This summed ratio provides an estimate of the total
risk or hazard for that compcund in multiple media. 1In
addition, the risk or hazard for multiple compounds at the
site must also be accounted for according to the following:

1. Compounds with Non-threshold Effects (Carcinogens):
Chemicals whose®PRGs are based on carcinogenic effects
are designated with "ca" in the August 1, 18554 PRGs
‘from U. S. EPA Region IX. RAll concentrations of
carcinogens are thought to be associated with at least
some risk, i.e., no threshold. Section 2.4 of the
"August 1, 1984 PRGs from U. S. EPA Region IX suggests
adding the risk ratios together for multiple
carcinogens to provide an estimate of risk fer the
total site. The magnitude of the risk will be the sum
of the ratios times 107%. This provision must be
included in the protocol.

2. Threshold Compounds (Non-carcinogens): Chemicals whose
PRGs are designated with "nc" in the August 1, 1994
PRGs from U. S. EPA Region IX are thought to exert
toxic effects which display a threshold, i.e., a level
below which no toxicity is.expected. Section 2.4 of
the August 1, 1984 PRGs from U. S. EPA Region IX
suggests that hazard ratios (non-cancer endpoints) be
summed to provide a hazard index. U. S. EPA Regicn IX
does not provide PRGs for the threshold effects of-
carcinogens. - '

If the summed hazard index is greater than one, then
the hazard index may be recalculated for chemicals
which have the same toxic manifestation or which affect
the same target-.organ. The protocol must provide a -
discussion of which chemicals will be grouped, if any,
and provide a ratiocnale for the grouping.

APR-29-13996 11:38 816 327 2569 S7% P.
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H. Zcological Assessment

The August 1, 1994 PRGs from U.. S. EPA Region IX only apply
to human receptors. It cannot be assumed that levels
protective of humans will also protect ecological receptors.
The protocol must describe how the ecolecgical assessment
will be conducted. The protocol must address the potential
for impacts to ecological receptors within the site
boundary, as well as the potential for impacts off-site due
to movement of contaminants {e.g., conveyance ocff-site via a
storm drainage system) or intermedin transfers (e.g., food-
chain transfers to animals residing off-site but using the
site as a forage area). HERS recommends a screening level
ecological evaluation, either one which follows the guidance
outlined in Section 2.6 of the PEA, or one which follows the
recently published Draft Guidance for Ecological Risk !
Assessment at Hazardous Waste Sites and Permitted
Facilities, Parts A and B: Scoping Assessment (DTSC,
September 1954).

[

SUMMARY

HERS provides in this memcrandum a framework similar to the
PEA within which the August 1, 1954 PRGs from U. S. EPA Region IX
may be used for screening sites at military bases in California.
If it is determined that a full-scale baseline risk assessment is
needed, chemicals cannot be eliminated because they are below PRG
or PEA levels due to the need to add risk and hazard for all

chemiczls.

We emphasize to OMF that sites which fail this screening
process require further investigaticn, and do not necessarily
require removal actions. Such further investigation might be
very limited in scope. For example, further characterization of
certain compounds may be needed, such as speciation for
hexavalent chromium, or further refinement of the risk estimates _
could be conducted, such as use of a different a2ir model based on

site characteristics.

If you have any questions on this memorandum, please contact,

HERS liaison for Federal facilities, Dr. Michael Wade, at
(916) 327-2496 (CALNET 467-2496).
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Chief Program Executive
Base Closure and Conversion
Office of Military Facilities

Anthony J. Landis, P.E.
Chief of Operations
Office of Military Facilities

John Scandura

Chief of Southern Callfornla
Project Management
Qffice of Military Facilit

Barbara Coler, Chief
Statewide Cleanup Operations Division

Jeffrey J. Wong, Ph.D.
Science Advisor to the Director
Office of Scientific Affzirs

Arncld Den, MPE
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U. S. Environmental Protection Agency
Region IX

San Francisco, CA 94105

Daniel Stralka, Ph.D.
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. APPENDIX A-1
SOIL PRGs FOR CARCINOGENIC PAEs

- U.S. EPA REGION IX

CAL/EPA. POTENCY "RESIDENTIAL

COMPOUND EQUIVALANCY FACTOR SCIL PRG (ppm)
benzo{z)pyrene 1.0 (index compound) 6.1 E-02
dibenz (2, h)anthracene 0.4 6.1 E-02
benzo{z)anthracene 0.1 6.1 E-01
benzo (o) fluoranthene 0.1 6.1 E-01
benzo (k) flucranthene .1 6.1 E-01°
indenc {1,2,3~-c,d)pyrene 0.1 6.1 E-Q1

0.01 6.1 E+00®

chrysene

*Toxicity Equivalency Factor calculated from CAL/EPA Cancer Slope
Factor of 11.5 (mg/kg-day)™! for benzo(z)pyrene and 4.1
(mg/kg-day)™? for dibenz(a,h)anthracene.

®Cal-Modified PRGs based on Cal/EPA Potency Equivalency Factors
and U.S. EPA Region IX PRG methodology. .

APR-28-~19S6 11:31 816 327 2583 Q7% P.
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' Appond;x A-2
CARCINOGENIC PAEs WITHOUT U.S. EPR REGION IX PRG;

CAL/EPA POTENCY

EQUIVALENCY FACTOR OR PROVISIONAL
COMPOUND CARCER SIOPE FACTOR S0IL PRG**
benzo(j)fluoranthene 0.1 6.1 E-01
dibenz (a, j)acridine 0.1 6.1 E-01
dibenz (a,h)acridine 3 0.1 6.1 E-01
7H~dibenzo(c,g)carbazole 1.0 6.1 E-C2
dibenzo (a, e)pyrene 1.0 6.1 E-02
dibenzo(a,h)pyrene 10.0 6.1 E~03
dibenzo(a,i)pyrene 10.0 6.1 E~03
dibenzo(a, l)pyrene 10.0 6.1 E-03
5-methylchrysene 1.0 6.1 E-02
l-nitropyrene ; 0.1 6.1 E-01
4-nitropyrene v 0.1 6.1 E-01
I, 6-dinitropyrene 10.0 6.1 E~03
1l,8-dinitropyrene 1.0 6.1 E-02
6-nitrochrysene 10.0 6.1 E-03
2-nitrofluorene 0.01 6.1 E+00
7,12-dimethylbenzanthracene (250)¢ 2.8 E-03
3-methylcholanthrene (22) 3.2 E~02
5-nitroacenaphthene (0.13) 5.4 E+00

‘Derived by OSA using CAL/EPA Potency Equ1valancy Factors or
Cancer Slope Factors and U.S. EPA Region IX PRG Methodol ogy.

@o1s/01

*Please contact OSA should you have a questlon regarding PRGs for

these compounds.

CParentheses s;gnlfy Cancer Potency Slopes given in units of
(mg/kg- day)
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