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percent of completeness

percent recovery

Title 20 New Mexico Administrative Code, Chapter 4, Part 1
acid-soluble oil

4-bromofluorobenzene

benzene, toluene, ethyl benzene, and xylene
below the treatment zone

Corrective Action Plan

carbon exchange capacity

Code of Federal Regulations

Giant Refining Company—Ciniza Refinery
comprehensive monitoring evaluation
carbon:nitrogen: phosphorous

chain of custody

Contact Wastewater Collection System
detection monitoring plan

U.S. Department of Transportation

early detection plan

early detection system

early detection well
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U.S. Environmental Protection Agency
Federal Register

facility response plan

Giant Refining Company

Interstate-40

laboratory control sample

land treatment demonstration

land treatment unit

method detection limit

monitoring well

New Mexico Administrative Code

New Mexico Environment Department
New Mexico Environment Department/Hazardous and Radioactive Material Bureau
New Mexico Oil Conservation Division
principal hazardous constituents

personal protective equipment
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quality assurance

quality assurance/quality control

quality control

Resource Conservation and Recovery Act
Resource Conservation Recovery Act Facility Assessment
Resource Conservation Recovery Act Facility Investigation
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screening action level

sampling and analysis plan
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SMwW shallow monitoring wells

SOp standard operating procedure

SVOC semivolatile organic compound

SWMU solid waste management unit

TPH total petroleum hydrocarbons

TEGD RCRA Ground Water Monitoring Technical Enforcement Guidance Document

(EPA 1986)

US.C United States Code

UST underground storage tank

VCAP Voluntary Corrective Action Plan

VOA volatile organic analyte

VOC volatile organic compound

WAP waste analysis plan

Z0l1 zone of incorporation
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C.0 WASTE CHARACTERISTICS

The information provided in this section is submitted in accordance with the applicable requirements of

20 NMAC 4.1, Subpart V, §264.13, and Subpart X, §270.14(b)(2).

C.1 Chemical and Physical Properties [20 NMAC 4.1, Subpart V, §264.13(a), and Subpart IX,
§270.14(b)(2)]

Ciniza applied refinery sludges carrying the EPA hazardous waste numbers D001, D007, K049, K030, K051,
and K052 to the LTU in accordance with Ciniza’s Hazardous Waste Facility Permit until November 8, 1990,
During this time of hazardous waste application, Ciniza treated approximately 2,600 tons of hazardous waste
at the LTU. The refinery sludges treated at the LTU were viscous oil-water-solid mixtures. Appendix A describes
the chemical and physical properties of the hazardous waste streams treated at the LTU. Ciniza maintains

laboratory reports detailing the chemical and physical analyses of representative samples of the wastes.

C.2 Waste Analysis Plan [20 NMAC 4.1, Subpart V, §264.13(b) and (c); Subpart VIII, §268.7; and
Subpart IX, §270.14(b)(2)]

The waste analysis plan (WAP) (provided as Appendix B) describes the waste characterization methods used at
Ciniza for the hazardous waste streams treated at the LTU. The waste analysis information contained in the WAP
is specific to land treatment activities at the LTU and includes analytical parameters, parameter rationales,

sampling methods, sampling frequencies, and analytical methods.
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D.0 LAND TREATMENT UNIT PROGRAM HISTORY

Giant owns and operates the Ciniza Refinery in McKinley County, New Mexico. Ciniza was constructed in 195 7,
by the El Paso Natural Gas Company, was sold in 1964, and sold again in 1982, to the present owner, Giant
Industries, Inc. Ciniza produces fuel products from crude oil. Various hydrocarbon liquids are stored on-site in
tanks and distributed throughout the refinery via an extensive piping system. Various wastes are generated during
Cimiza operations. Ciniza established the LTU for the degradation, transformation, or immobilization of
hazardous wastes generated at Ciniza. The LTU utilized microbial activity and soil characteristics to treat
hazardous constituents in the waste. The LTU is approximately 1,500 ft northwest of the refinerv process area
and consists of three 480-ft x 240-ft sections, as shown on Figure B-1. The LTU received hazardous wastes from
October 10, 1980, to November 8, 1990.

Ciniza established the LTU for the degradation, transformation, or immobilization of hazardous wastes generated

at the Ciniza Refinery. The history of the LTU is summarized in Table D-1.

Historical LTU information and data extracted from existing permit applications, operating permits,
operating records, and other source documents are provided as Appendix C. The inclusion of this
appendix does not imply that historical information and data have been verified.
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Table D-1. LTU History at Ciniza Refinery

Date

Event

August 1980

October 10, 1980
November 1980

November 1980
through February 1988

December 1983

April 1985

February 9, 1987
November 4, 1988
November 8, 1990
1990 to 1993

October 10, 1980
to Present

Ciniza notified EPA that it was a generator and operator of a hazardous waste
management facility.

Ciniza begins application of hazardous wastes to the LTU.
Ciniza submitted a Part A permit application as an “existing facility.”

Ciniza operated the LTU under interim status.

Ciniza submitted a Part B permit application.

Ciniza submitted a land treatment demonstration (LTD) plan and application for a two-
phase LTD permat.

EPA 1ssued Ciniza a short-term LTD permit (NMD000333211-1).

The state issued Ciniza a Hazardous Waste Facility Permit (NMD000333211-2).
Ciniza ceased application of hazardous wastes to the LTU.

Ciniza applied nonhazardous wastes to the LTU.

Ciniza has maintained the LTU and has conducted soil and groundwater monitoring,
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E.0 POST-CLOSURE MONITORING

Ciniza Refinery has established a post-closure monitoring program in accordance with requirements of 20 NMAC
4.1, Subpart IX, §270.14(c) and §270.20(b)(3). Ciniza is committed to protecting human health and the
environment and therefore proposes a post-closure monitoring program that consists of two monitoring
sequences: carly detection monitoring in the unsaturated zone, and detection monitoring in the groundwater at
the point of compliance. The two monitoring sequences, detailed in Appendix E, Post-Closure Monitoring Plan,
ensure that data obtained during all post-closure monitoring activities are scientifically defensible and support

regulatory compliance.

Early detection monitoring will detect whether any migration of hazardous constituents from the treatment zone
has occurred and to ensure that hazardous constituents within the treatment zone have been successfully treated.
The number and depth of samples have been selected to adequately detect potential migration of hazardous
constituents and determine successful treatment, degradation, transformation, and immobilization in the treatment
zone. The details for early detection monitoring are provided in Appendix E, Post-Closure Monitoring Plan, and

are summarized in Section E. 1.

Detection monitoring comprises the monitoring program required at 20 NMAC 4.1, Subpart V, 264, Subpart F
for the uppermost Sonsela aquifer. The purpose of the detection monitoring is to determine existing conditions
of groundwater quality and quantity around the LTU. The number and depth of samples and analytical methods
have been selected to effectively monitor the saturated zones beneath the LTU. The detection monitoring,
designed to monitor the Sonsela aquifer, is provided as Appendix E, Post-Closure Monitoring Plan, and is

summarized in Section E.2.

E.1 Early Detection Monitoring [20 NMAC 4.1, Subpart V, §264.278 and Subpart IX, §270.20(b)]

Ciniza will sample and analyze during the post-closure care period to meet the requirements of 20 NMAC 4.1,
Subpart V, §264.278 and Subpart IX, §270.20(b). The early detection monitoring includes sampling soil in the
ZO], the treatment zone, below the treatment zone (BTZ), and groundwater in the Chinle slope wash. The early
detection monitoring will yield samples that provide a reliable measurement of the quality of the soil and

groundwater beneath the treatment zone.

Selection of analytical parameters, i.¢., the modified Skinner List and principal hazardous constituents (PHCs),
is based on the hazardous constituents expected to be present in the waste and their associated degradation

products. The modified Skinner List is a subset of 40 CFR 261 Appendix VIII constituents and identifies the
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specific hazardous constituents of concern that typically may be found in refinery waste. NMED established
PHCs for the LTU in the Ciniza Hazardous Waste Facility Permit. PHCs are hazardous constituents contained
in waste applied to the LTU. NMED determined these PHCs most difficult to treat, considering the combined
effects of degradation, transformation, and immobilization. Ciniza will analyze samples for hazardous

constituents from the modified Skinner List and PHCs, collectively referred to as the modified Skinner List.

The sampling schedule (Figure E-1) for the ZOI, treatment zone, BTZ, and Chinle slope wash provides a
sampling frequency based on maximum protection of human health and the environment, while minimizing
disruption of the LTU and underlying sediments. Ciniza will analyze samples for organics and metals identified

on the modified Skinner List. The sampling schedule is described for each zone in the following subsections.

E.1.1 Zone of Incorporation Sampling

Ciniza will sample the ZOI (upper 12 in. of the treatment zone) to confirm treatment and to ensure that hazardous
constituents within the treatment zone have been successfully treated. Ciniza will obtain soil samples following
the protocols in Appendix E, Post-Closure Monitoring Plan, which identifies procedures for obtaining soil
samples, determining sampling locations, decontaminating equipment, and chain of custody (COC); analvtical

parameters; analytical procedures; and quality assurance/quality control (QA/QC) requirements.

E.1.1.1 Sampling Frequency and Analytical Parameters. Characterization of the ZOI was completed in 1999

during a special sampling event. The ZOI was characterized for both organics and metals identified on the
modified Skinner List (Tables E-1A through E-1D); Tables E-2A through E-2D list the results for this sample
event. During the post-closure care period, the ZOI will be sampled three times, with minimum disruption of the

vegetative cover.

» Events 1.2, and 3: The three post-closure sampling events will take place in the ninth year, 19 year,
and 30" year, respectively, of post-closure care. Analytical parameters selected for Events 1, 2, and
3 are both organics and metals identified in the modified Skinner List.

- Organics Modified Skinner List Tables E-1A and E-1B
- Metals Modified Skinner List Tables E-1C and E-1D

The sampling frequency for organics and metals during post-closure care period is detailed on Figure E-1. This

schedule assumes the early sampling events demonstrate no statistically significant increase for any analytes in
the ZOL
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If sample results from any sampling event indicate a statistically significant increase in hazardous constituents,
then sampling frequency may be modified after consultation with NMED. If a statistically significant increase
is indicated and confirmed following protocol established in Appendix E, Post-Closure Monitoring Plan,
appropriate notification to NMED will be provided and a permit modification may be required for further
characterization of the ZOI. The characterization, if required, will include all organics and metals in the modified
Skinner List. Confirmation may also trigger a special sampling and analysis event of the Chinle slope wash. This
special sampling event, if necessary, will provide additional information on hazardous constituents present and

potential migration out of the ZOI

E.1.2 Treatment Zone and Below the Treatment Zone Sampling

Ciniza will sample the treatment zone and BTZ following the protocols in Appendix E, Post-Closure Monitoring
Plan. The Post-Closure Monitoring Plan identifies procedures for obtaining soil samples, determining sampling
locations, decontaminating equipment, and COC; analytical parameters; analytical procedures; and QA/QC

requirements.

Imtial characterization of the treatment zone and BTZ was conducted in a 1999 special sampling event
(Tables E-2A through E-2D). The zones were characterized for both organics and metals identified in the
modified Skinner List (Tables E-1A through E-1D).

The treatment zone and BTZ sampling frequency is parallel to the frequency of ZOI sampling. The treatment zone
and BTZ will be sampled within the ninth year, 19 year, and 30 year of post-closure care. The samples will be
analyzed for both organics and metals in the modified Skinner List. The sampling schedule is detailed on

Figure E-1.

If a statistically significant increase is indicated and confirmed following protocol established in the Post-Closure
Monitoring Plan, appropriate notification to NMED will be provided and a permit modification may be required
for further characterization of the treatment zone and/or the BTZ. The characterization, if required, will include
all organics and metals in the modified Skinner List. Confirmation may also trigger a special sampling and
analysis event of the Chinle slope wash. This special sampling event will provide additional information on

hazardous constituents present and potential migration out of the treatment zone.

E.1.3 Chinle Slope Wash Sampling

Beneath the LTU, a water-bearing unit known as the Chinle slope wash lies on top of, but is not part of, the

Chinle formation. This water-bearing unit is located above the Chinle formation, and consequently, is located
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above the Sonsela aquifer (Figure I-1 demonstrates this stratigraphic sequence). The Sonsela is the geologic unit
that meets the regulatory definition of the uppermost aquifer that must be monitored in accordance with
20 NMAC 4.1, Subpart V, 264. Although the Chinle slope wash does not meet the regulatory definition of an
aquifer that must be monitored, as part of early detection monitoring, Ciniza will sample groundwater from the

Chinle slope wash to be protective of human health and the environment.

The Chinle slope wash will be sampled using one downgradient stainless steel, shallow monitoring well
(SMW)-4. The Post-Closure Monttoring Plan identifies procedures for obtaining groundwater samples from
SMW-4, decontaminating equipment, and COC; analytical parameters, analytical procedures; and QA/QC
requirements. If SMW-4 is dry, this observance will be reported for that sampling event and no further sampling

will be conducted until the next scheduled sampling event.
E.1.3.1 Background Determination. Background values for Chinle slope wash samples are not established.
Detection of any constituents from Tables E-1A through E-1D, above regulatory limits, may generate additional

sampling after consultation with NMED.

E.1.3.2 Sampling Frequency. The Chinle slope wash will be sampled annually for three years. After year three,

the Chinle slope wash will be sampled biennially up to and including year nine of the post-closure care period;
then the Chinle slope wash will be sampled in years 19 and 30 of post-closure care period. The samples will be

analvzed for the organics noted in the modified Skinner List (Tables E-1A and E-1B).

If a statistically significant increase is indicated and verified following protocol established in the Post-Closure “
Monitoring Plan, Ciniza will submit the required notification to the NMED, andé::n%/ }nodiﬁé:ﬁc;r; o o
required to further characterize the release. Prior to submitting a modification requesf;wé;niza may demonstrate

that the release 1s from a source other than the LTU or is from errors in sampling, analysis, or data evaluation.

Any modification request will address compliance monitoring requirements and will consist of an approach that

is tailored to the specific qualities of the release (e.g., location, depth, concentration, media, constituent identified,

mugration characteristics expected).

E.2 Detection Monitoring [20 NMAC 4.1, Subpart V, §264.97 and §264.98 and Subpart IX, §270.14(c)]

Ciniza will conduct detection monitoring during the post-closure care period in accordance with the requirements
of 20 NMAC 4.1, Subpart V, §264.97 and §264.98 and Subpart X, §270.14(c). The detection monitoring will
yield samples that represent the quality of hydraulically upgradient groundwater in the Sonsela that could not be
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affected by LTU operations and samples that represent the quality of downgradient groundwater passing the point

of compliance (defined in Section E.2.2).

E.2.1 Contaminant Plume Description [20 NMAC 4.1, Subpart X, §270.14(c)(4)]

Ciniza has routinely monitored the Sonsela aquifer as well as the vadose zone above the Chinle formation in
accordance with the Ciniza Hazardous Waste Facility Permit throughout the life of the LTU. This monitoring has
at no time indicated that a plume of contamination has migrated from the treatment zone; therefore, the

requirements of 20 NMAC 4.1, Subpart IX, §270.14(a)(4) do not apply.

E 2.2 Description of Wells [20 NMAC 4.1, Subpart V, §264.97(a), (b), and (c); §264.98(b); and Subpart IX,
§270.14(c)(5)]
i

20 NMACA, Subpart V, §264.97 requires that the quality of the groundwater passing the point of compliance in

the uppermost aquifer be monitored. 20 NMAC, Subpart V, §264.95 defines the point of compliance as a vertical
surface located at the hydraulically downgradient limit of the waste management unit that extends down into the
uppermost aquifer underlying the unit. The uppermost aquifer beneath the LTU is the Sonsela, which is a
confined aquifer that generally flows to the north/northeast under the LTU. Ciniza maintains four groundwater

monitoring wells (MWs) at the LTU.

Pursuant to 20 NMAC Subpart V, §264.97, Ciniza measured background conditions in the Sonsela by sampling
groundwater from MW-4, which is completed in the same region of the Sonsela as MW-1, MW-2_ and MW-5.
MW-4 is located upgradient from the LTU. Water that passes beneath the LTU in the Sonsela is sampled from
MW-1, MW-2, and MW-3, which are located on the downgradient edge of the LTU. MW-1, MW-2, and MW-3

are completed in the uppermost aquifer (i.e., Sonsela) at the point of compliance.

E 2.3 Sampling and Analysis Procedures {20 NMAC 4.1, Subpart V, §264.97(d), (¢), and (f) and §264.98(d),
(e), and (f); and Subpart 1X, §270.14(c)(5) and §270.14(c)(6)(iv)]

Ciniza obtains groundwater samples following the protocols in the Post-Closure Monitoring Plan. The Post-
Closure Monitoring Plan identifies procedures for obtaining groundwater samples, decontaminating equipment,
and COC; analytical parameters; analytical procedures; and QA/QC requirements. These procedures have been

designed to ensure that monitoring results provide a reliable indication of groundwater quality below the LTU.

Ciniza will determine groundwater elevations in MWs prior to well evacuation each time the groundwater is
sampled. Ciniza will determine the groundwater surface elevation using the electric tape method or other

acceptable method prior to obtaining samples. Using the groundwater surface elevation data, Ciniza will
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determine the groundwater flow rate and the direction of flow in the Sonsela aquifer at least annually to ensure

that the monitoring system location is adequate.

The Sonsela aquifer will be sampled annually for three years. After year three, the Sonsela aquifer will be
sampled biennially up to and including year nine of the post-closure care period; then the aquifer will be sampled
in years 19 and 30 of post-closure care period. The samples will be analyzed for both organics and metals in the
modified Skinner List provided in Tables E-1A through E-1D.

If Sonsela sampling results indicate that there is statistically significant increase of hazardous constituents in the
Sonsela aquifer, notification of the increase will be provided to the NMED in writing within seven days of that
determination. At that time, Ciniza will sample MW-1, MW-2, MW-4, and MW-5, to determine whether
constituents in Appendix VIII of 20 NMAC 4.1, Subpart V, 264 are present and in what concentrations. Within
one month after determination and notification to NMED, Ciniza will resample these MWs and repeat the
analysis for any compounds previously detected. Prior to submitting a modification request, Ciniza may
demonstrate that the release is from a source other than the LTU or is from errors in sampling, analysis, or data
evaluation. If confirmation sampling verifies Appendix VIII constituents, Ciniza will, within 90 days, submit an
application to the NMED to establish a compliance monitoring program for the LTU using the detected

compounds as a basis for the compliance monitoring program.

E.2 4 Indicator Parameters. Waste Constituents, Reaction Products to be Monitored [20 NMAC 4.1, Subpart
V, §264.98(a) and Subpart IX, §270.14(c)(6)(i)]

Selection of analytical parameters is based on the hazardous constituents expected to be present in the waste and
their associated degradation products. Expected hazardous constituents were identified from the modified Skinner
List and PHCs (collectively referred to as the modified Skinner List). PHCs are those identified on the Ciniza
Hazardous Waste Facility Permit and the modified Skinner List is a subset of 40 CFR 261 Appendix VIII
constituents and identifies the specific hazardous constituents of concern that typically may be found in refinery

waste. The analytical parameters for detection monitoring are listed in Tables E-1A through E-1D.

E.2.5 Background Groundwater Quality and Concentration Values [20 NMAC 4.1, Subpart V, §264.97(a)(1)
and (g), §264.98(g); and Subpart IX, §270.14(c)(6)(iii)]

Background groundwater quality values were established for the LTU during the Land Treatment Demonstration;

however, MW-4 will continue to be sampled at the same interval as the other MWs to continuously monitor any
changes in background water quality. To ensure that sampling and analytical quality control (QC) is verified,

analytical results for the upgradient well (MW-4) will be compared to downgradient wells (MW-1, MW-2, and
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MW-5). Statistical methods will be employed to determine whether fluctuation in results represent impacts from
the LTU or reflect variances in sampling and analytical procedure, natural groundwater fluctuation, or other non-

LTU influences. A summary of the statistical methods used is provided in Section E.2.6.

E2.6 Statistical Procedures [20 NMAC 4.1, Subpart V, §264.97(h) and §264.97 1)(1), (5), and (6)]
20 NMAC 4.1, Subpart V, §264.97(h) requires that groundwater monitoring data be evaluated using statistical

analysis. Ciniza has evaluated groundwater monitoring data using Cochran’s approximation to the Behrens-Fisher
Student’s T-test for its existing groundwater monitoring program. Ciniza plans to continue using this
methodology to evaluate groundwater monitoring data during the post-closure care period. Details about the

methodology used for the detection monitoring is included as Appendix F.

E.2.7 Notification and Reporting [20 NMAC 4.1, Subpart V, §264.97 (j) and §264.98 (g)]
Pursuant to the requirements of 20 NMAC 4.1, Subpart V, §264.97(j), Ciniza will submit a groundwater

monitoring report annually to the NMED for review.
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Table E-1A. Modified Skinner List 8260 Volatile Organics and PHCs*

Liquid Seil
Reporting® Reporting®

EPA Method Holding Limit Limit
Parameter SW-846 Description Containers  Preservative  Time/Days (ng/L) (mg/kg)
Benzene 8260 GC/MS G 4°C 14 5 0.67
2-Butanone (MEK) 8260 GC/MS G 4°C 14 1900 7000
Carbon Disulfide 8260 GC/MS G 4°C 14 1000 350
Chlorobenzene 8260 GC/MS G 4°C 14 39 54
Chloroform 8260 GC/MS G 4°C 14 0.16 0.24
Chloromethane 8260 GC/MS G 4°C 14 15 1.2
1,1 Dichloroethane 8260 GC/MS G 4°C 14 25 580
1,2 Dichloroethane 8260 GC/MS G 4°C 14 S 0.34
1,1 Dichloroethene 8260 GC/MS G 4°C 14 5.0 0.053
trans-1,2-Dichloroethene 8260 GC/MS G 4°C 14 100 63
1,4-Dioxane 8260 GC/MS G 4°C 14 6.1 44
Ethylbenzene® 8260 GC/MS G 4°C 14 700 230
Methylene Chloride 8260 GC/MS G 4°C 14 43 8.6
Styrene N 8260 GC/MS G 4°C 14 100 o.05 7%, 1700
1,1 ,2,2—'I‘etrachloré)cthanc 8260 GC/MS G 4°C 14 0.55 ey 0.37
Tetrachloroethene 8260 GC/MS G 4°C 14 5 4.9
Toluene 8260 GC/MS G 4°C 14 1000 754 4. 520
1,1,1-Trichloroethane 8260 GC/MS G 4°C 14 200 40 4. 710
Trichloroethene 8260 GC/MS G 4°C 14 5 - 2.7
Total Xylene™¢ 8260 GC/MS G 4°C 14 620 860
Ethylene Dibromide® 8260 GC/MS G 4°C 14 0.1 0.005
Acetone 8260 GC/MS G 4°C 14 610 1500

“Principal hazardous constituent identified in Ciniza [Hazardous Waste Facility Permit.

®Additional constituents.

“Based on EPA Region 6, Human Health Medium-Specific Screening Levels and NM WQCC Regulations (1996). Analytical detection limits are required to be lower than
reporting limits.

9Regulatory limits for individual isomers combined into a “total limit for these compounds.

mg/kg = milligrams per kilogram

ug/l = microgram per liter

G = glass with Teflon-lined lid

GC/MS =  gas chromatography/mass spectrometry
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Table E-1B. Modified Skinner List 8270 Semivolatile Organics and PHCs*

20d10-6LV8

6-d

Liquid Soil
EPA Reporting Reporting

Method Holding Limit Limit
Parameter SW-846  Description Container  Preservative Time/Days (pg/L) (mg/kg)*
Anthracene 8270 GC/MS G 4°C 14 : 1800 16000
Benzo(a)Anthracene 8270 GC/MS G 4°C 14 0.09 0.62
Benzo(b)Fluoranthene 8270 GC/MS G 4°C 14 0.09 0.62
Benzo(k)Fluoranthene 8270 GC/MS G 4°C 14 0.9 62
Benzo(a)Pyrene® 8270 GC/MS G 4°C 14 0.2 0.062
Butyl Benzyl Phthalate 8270 GC/MS G 4°C 14 ‘7300 Y00 ..,
Chrysene® 8270 GC/MS G 4°C 14 9.2 62 ~ -
Diethyl Phthalate 8270 GC/MS G 4°C 14 ¢ 2,990 ¢ YIcge e
7,12-Dimethylbenz(a)-Anthracene 8270 GC/MS G 4°C 14 € ¢
Dimethyl Phthalate 8270 GC/MS G 4°C 14 370000 100000
Di-n-Octyl Phthalate 8270 GC/MS G 4°C 14 730 1200
Fluoranthene 8270 GC/MS G 4°C 14 1500 2300
Indeno(1,2,3-cd)Pyrene 8270 GC/MS G 4°C 14 0.09 0.62
2-Methylnaphthalene® 8270 GC/MS G 4°C 14 30 660
2-Methylphenol (Cresol) 8270 GC/MS G 4°C 14 1800 3000
3/4-Methylphenol (Cresol)- 8270 GC/MS G 4°C 14 1980 3300
Naphthalene 8270 GC/MS G 4°C 14 30 55
4-Nitrophenol ' 8270 GCMS G 4°C 14 2300 3800
Phenanthrene® 8270 GC/MS G 4°C 14 € ©
Pyrene® 8270 GC/MS G 4°C 14 180 1700
Pyridine 8270 GC/MS G 4°C 14 37 61
Quinoline 8270 GC/MS G 4°C 14 0.006 C.ocs 0.04
Benzenethiole 8270 GC/MS 3 4°C 14 ¢ ¢
Phenol 8270 GC/MS G 4°C 14 22000 5 weee 36000
Bis(2-Ethylhexyl)phthalate® 8270 GC/MS G 4°C 14 6.0 35
Dibenz(a,j)acridine® 8270 GC/MS G 4°C 14 € ¢
Dibenz(a,h)-anthracene 8270 GC/MS G 4°C 14 10.0 ¢.oos2 0.062
Dichlorobenzene® 8270 GCMS G 4°C 14 675 410
Methyl Naphthalene 8270 GC/MS G 4°C 14 30 €
2,4-Dimethylphenol 8270 GC/MS G 4°C 14 10.0 73> msse 1200
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Table E-1B. Modified Skinner List 8270 Semivolatile Organics and PHCs® (Continued)
Liquid Soil
EPA Reporting Reporting
Method Holding Limit Limit
Parameter SW-846  Description  Container  Preservative Time/Days (ng/L)* (mg/kg)*
2,4-Dinitrophenol® 8270 GC/MS G 4°C 14 73 1200 /20 fisse
resnse — Indene? - - - - - ¢ ¢
Benzo(j)Fluoranthene 8270 GC/MS G 4°C 14 e e
2-Chlorophenol 8270 GC/MS G 4°C 14 30 61
2,4,6-Trichlorophenol 8270 GC/MS G 4°C 14 6.1 44
Di-n-Butyl Phthalate 8270 GC/MS G 4°C 14 3700 6100
Benzyl Alcohol® 8270 GCMS G 4°C 14 11000 18000
Methyl Chrysene 8270 GC/MS G 4°C 14 e e
Total Cresol®" 8270 GCMS G 4°C 14 3780 6300

®Principal hazardous constituent identified in Ciniza llazardous Waste Facility Permit.
PAdditional constituents.

“Based on EPA Region 6, Human Health Medium-Specific Screening Levels and NM WQCC Regulations (1996). Analytical detection limits are required to be lower

than reporting limits.
9Use a non-SW-846 method to analyze for indene because there is no established SW-846 method.
“No regulatory limit provided.

fRegulatory limits for individual isomers combined into a “total” limit for these compounds.

ug/L = microgram per liter

mgkg =  milligram per kilogram

G = glass with Teflon-lined lid

GC/MS =  gas chromatography/mass spectrometry
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Table E-1C. Modified Skinner List Metals and PHCs®

Soil
Aqueous Reporting

EPA Method Holding Reporting Limit
Parameter SW-846 Description Container  Preservative®  Time/Days Limit (pg/L)* (mg/kg)"
Antimony 7060(aq), 6010 GFAA/ICP PorG 4°C 180 6.0 31
Arsenic 6010 ICP-AES PorG 4°C 180 50 22
Barium 6010 ICP-ALS Por G 4°C 180 2000 5400
Beryllium 6010 ICP-AES PorG 4°C 180 4.0 150
Cadmium 6010 ICP-AES Por G 4°C 180 5.0 39
Chromium® 6010 ICP-AES PorG 4°C 180 100 Se weee 210
Cobalt 6010 ICP-AES PorG 4°C 180 50 3400
Lead® 6010 ICP-AES Por G 4°C 180 15 400
Nickel 6010 ICP-AES PorG 4°C 180 100 1600
Selenium 6010 ICP-AES Por G 4°C 180 50 390
Silver 6010 ICP-AES Por G 4°C 180 20 S0 wg.. 390
Vanadium 6010 ICP-AES Por G 4°C 180 260 550
Zinc 6010 ICP-AES PorG 4°C 180 10000 23000

*Principal hazardous constituent identified in Ciniza Hazardous Waste Facility Permit.
®Aqueous samples are field acidified to pH < 2 with FINO3 and must not be refrigerated. Non-aqueous samples are cooled to 4°C.

°Based on EPA Region 6, Human Health Medium-Specific Screening Levels and NM WQCC Regulations (1996). Analytical detection limits are required to be lower than
reporting limits.

pg/l = microgram per liter

mg/kg = milligram per kilogram

ICP-AES = Inductively Coupled Plasma - Atomic imission Spectroscopy
G = glass

p = linear polyethylene, polypropylene, or Teflon
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Table E-1D. Mercury” and Cyanide

Aqueous Seil
Reporting Reporting
EPA Method Holding Limit Limit
Parameter SW-846 Description Container  Preservative  Time/Days (ng/L)* (mg/kg)*
Mercury® 747017471 CVAA Por G 4oC® 28 20 23.
Cyanide 335.3/ Colorimetry PorG 4°c? 14 200 1200
9010, 9014
*Principal hazardous constituent identified in Ciniza }Hazardous Waste Facility Permit.

bAquc:ous samples are field acidified to pH < 2 with HNO3 and must not be refrigerated. Non-aqueous samples are cooled to 4°C.

‘Based on EPA Region 6, Human Health Medium-Specific Screening Levels and NM WQCC Regulations (1996). Analytical detection limits are required to be lower than
reporting limits.

dAqueous samples are field adjusted to pH >12 with NaOH and refrigerated. Non-aqueous samples are cooled to 4°C.

pe/l = microgram per liter

mg/kg = milligram per kilogram

CVAA = cold vapor atomic absorption

G = glass

P = linear polyethylene, polypropylene, or Teflon
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Table E-2A. Inorganic Parameters — ZOI, Treatment Zone, BTZ — 1999

Total Total Organic Total Kjeldahl
Analyte pH Phosphorus Oil & Grease Carbon Nitrogen

Reporting Limit NA 0.025 50 0.05 50
Sample Number Units pH units mg/Kg mg/Kg % mg/Kg
Z0I1-3-38-051899 6.60 0.06 3500 1.7 500
3FT-3-38-051899 * * * * *
BTZ-3-38-051899 8.35 * * 0.27 *
Z0I-3-97-051899 8.01 0.54 900 0.50 190
3FT-3-97-051899 * * * * *
BTZ-3-97-051899 8.57 * * 0.18 *
Z20I-3-135-051899 8.48 0.24 <50 0.26 320
3FT-3-135-051899 * * * * *
BTZ-3-135-051899 8.41 * * 0.32 *
Z0I-3-152-051899 8.40 0.19 <50 0.36 300
3FT-3-152-051899 * * * * *
BTZ-3-152-051899 8.93 * * 0.14 *
Z0I-2-40-051899 7.09 0.24 18000 5.8 700
3FT-2-40-051899 * * * * *
BTZ-2-40-051899 8.05 * * 0.31 *
Z0I-2-41-051899 8.09 02 4500 32 540
3FT-2-41-051899 * * * * *
BTZ-2-41-051899 8.10 * * 0.31 *
Z0I-2-107-051899 7.47 0.17 7000 34 510
3FT-2-107-051899 * * * * *
BTZ-2-107-051899 8.40 * * 0.22 *
Z0I-1-40-051899 7.61 0.13 6600 28 730
3FT-1-40-051899 * * * * *
BTZ-1-40-051899 8.39 * * 0.22 *
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Table E-2A. Inorganic Parameters — ZOI, Treatment Zone, BTZ — 1999 (Continued)

Total Total Organic Total Kjeldahl
Analye pH Phosphorus _0il & Grease Carbon Nitrogen

Reporting Limit NA 0.025 50 0.05 50
Sample Number Units pH units mg/Kg mg/Kg % mg/Kg
Z0I-1-98-051899 7.20 0.27 4900 2.6 500
3FT-1-98-051899 * * * * *
BTZ-1-98-051899 8.42 * * 0.29 *
Z0OI-1-143-051899 7.90 0.18 10000 5.5 230
3FT-1-143-051899 * * * * *
BTZ-1-143-051899 8.54 * * 0.37 *

NOTE:
* Analysis not required
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Table E-2B. ICP 6010 Metals and Mercury — ZOI, Treatment Zone, BTZ — 1999

z E §
Sample Number < < & e S &) S 2 Z. @ > p=
Z01-3-38-051899 <12 39 340 <12 <12 190 51 21 1 <12 16 <01
3FT-3-38-051899 <12 15 200 14 <12 89 5 11 98  <I.2 18 <01
BTZ-3-38-051899 <12 24 300 14 <12 25 8.6 12 20 <12 43 <01
ZO1-3-97-051899 <12 16 360 14 <12 24 7 12 14 <12 30 <01
3FT-3-97-051899 <12 1.6 310 18 <12 27 8.8 13 19 <12 40 <0l
BTZ-3-97-051899 <11 16 330 12 <Ll 10 53 9.1 1 <1.1 2 <01
ZO1-3-135-051899 3.8 17 3400 11 <12 130 63 120 130 © <12 220 <01
3FT-3-135-051899 <11 1.7 360 15 <Ll 24 8.4 12 18 <Ll 36 <01
BTZ-3-135-051899 <12 14 330 16 <12 62 4.1 10 76 <12 16 <01
ZO1-3-152-051899 <12 15 350 15 <12 85 5.3 10 1 <12 17 <01
3FT-3-152-051899 <11 1.4 370 14 <11 17 7 11 15 <11 27 <01
BTZ-3-152-051899 <11 1.1 430 <11 <11 78 4.7 8.5 88 <1 18 <01
ER-POST CELL 1-98-0518-99 <001 <001 <001 0004 0004 <001 <001 <00l <00l <001 <001 <0.002
ZO1-2-40-051899 <1.1 20 710 <Ll <11 200 97 87 54 <11 40 13
3FT-2-40-051899 <12 12 310 13 <12 74 4.9 9.6 94 <12 14 <01
BTZ-2-40-051899 <12 14 260 15 <12 17 6.9 12 15 <12 27 018
Z01-2-41-051899 12 10 550 <12 <12 310 82 54 32 33 35 8.4
3FT-2-41-051899 <12 13 290 17 <12 18 7 13 15 <12 28 <01
BTZ-2-41-051899 <11 1.8 270 14 <Ll 18 7.1 12 15 <Ll 30 <01
Z01-2-107-051899 <25 15 350 < 078 220 62 40 24 <25 21 1.6
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Table E-2B. ICP 6010 Metals and Mercury — ZOI, Treatment Zone, BTZ — 1999 (Continued)

Sample Number < < m m O O O 3 z b > =

3FT-2-107-051899 <2.5 <2.5 290 <1 <0.5 94 43 11 94 <2.5 15 <0.1
BTZ-2-107-051899 <2.5 <2.5 230 1.1 <0.5 12 5.1 10 12 <2.5 19 <0.1
Z0]1-1-40-051899 <2.5 <25 290 <1 <0.5 190 7.1 40 28 <2.5 30 0.13
3FT-1-40-051899 16 <2.5 180 1.1 <0.5 9.5 4.1 11 94 <25 16 <0.1
BTZ-1-40-051899 <2.5 <2.5 210 <] <0.5 12 52 8.9 13 <2.5 20 <0.1
Z0I-1-98-051899 <2.5 <2.5 1100 <1 <0.5 58 6.6 18 13 <2.5 13 2

3FT-1-98-051899 <2.5 <2.5 140 <1 <0.5 7 <2.5 7.9 7 <2.5 12 <0.1
BTZ-1-98-051899 <2.5 <2.5 210 1.1 <0.5 15 57 11 13 <2.5 19 <0.1
Z01-1-143-051899 <2.5 14 350 <] <0.5 140 57 53 39 <25 35 14
3FT-1-143-051899 <2.5 <2.5 240 <1 <0.5 14 57 10 13 <2.5 20 <0.1
BTZ-1-143-051899 <25 <2.5 240 1 <0.5 9.2 <25 9.1 10 <2.5 13 <0.1

NOTES:

Units are mg/Kg (ER-POST CELL-1-98-0518-99 units arc pg/l.).
Results are reported on a dry weight basis.
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Chloromethane
Acetone
1,1-Dichloroethene
Methylene Chloride
1,4-Dioxane
1,1-Dichloroethane
Trans-1,2-Dichloroethene
2-Butanone

Carbon Disulfide
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane

Benzene

Trichloroethane

Toluene
1,2-Dibromoethane
Tetrachloroethene
Chlorobenzene
Ethylbenzene

o-Xylene

mé&p-Xylenes

Styrene
1,1,2,2-Tetrachloroethane

% Moisture
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Table E-2C. Volatile Analysis by SW-846 Method 8260 — ZOI, Treatment Zone, BTZ — 1999 (Continued)
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Sample Number O < & 2 & & & & OO0 <& &~ @M F & <& 2 U@ & E & = £
3FT-1-143-051899 e T TV I
BTZ-1-143-051899 S A b

# Aqueous sample
NOTES:

- Not detected above Reporting Limit

Reporting Limit varies with sample % moisture.

Reporting Limit maximum for soil samples was 0.07 mg/Kg for all analytes except 1,4 Dioxane (6.3 mg/Kg) and 2-Butanone (0.6 mg/Kg).
Reporting Limit for aqueous samples was 1.0 pg/LL for all analytes except 1,4 Dioxane (100 pg/L) and Acetone and 2-Butanone (10 pg/L).
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Table E-2D. Semivolatile Analysis by SW-846 Method 8270B — ZOI, Treatment Zone, BTZ - 1999
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2-Methylnaphthalene
2-Methylphenol

3&4-Methylphenol

3-Methylcholanthrene

4-Nitrophenol
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Anthracene
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Table E-2D. Semivolatile Analysis by SW-846 Method 8270B - ZOI, Treatment Zone, BTZ — 1999 (Continued)

6681S0-£vi-1-Z19

GORISO-EVI-1-1.1¢

668150-¢v1-1-10Z

GOR1S0-86-1-7.181

GORISO-RG[- A€

668150-86-1-10Z

6681S0-0v-1-214

668150-0b-1-14€

GORISO-0F- 17107/

GO81SO-LO1-T-ZL8d

6681S0-L01-T- L€

6681€0-L01-C-107

GORISO-1H-T-7108

6681€0-14-T-1Ld€

6681€0-1¥-C-10Z

GORISO-0F-T-7.18

GO81S0-0b-T-14¢

6681€0-09-2-10Z2

66-81CO-86-1
RERRANCN 1

668150-TC1-£-Z.18

668150-TSI-E-LadE

6681C0-TSI-€-107

6681CO-CE1-¢€-718
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6681C0-CEL-¢-107

GORISO-L6-€-7.19

6681S0-L6-€- 1€

66810-L6-¢-10Z

668160-8¢-¢-Z1d

668150-8¢-€-1.1¢

6681¢0-8¢-€-10Z

Analyte
Phenol

8A79-01.DOC

0.62

Pyrene

Pynidine

Quinoline

16 12

17

18 13 16 19 13

16

17

9

10

13

19 16 16 16 13 14 13 14

16

% Moisture
NOTES:

Reporting limit varies with dilution and % moisture: 0.38-4.23 mg/Kg for 2 4-Dinitrophenol. 4-Nitrophenol, and Benzyl alcohol. 0.186-2.11 mg/Kg for all other compounds.

Sample ER-POST-1-98-0518-99 i1s aqueous. Reporting limits are 10 pg/l. for 2,4-Dinitrophenol and 4-Nitrophenol, and 5 pg L for all other compounds reported.

- Not detected at reporting limit.

Units are mg/Kg.
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1.0 GENERAL CLOSURE AND POST-CLOSURE REQUIREMENTS

L.1 General Closure and Post-Closure Requirements [20 NMAC 4.1, Subpart V, §264.110 through §264.120]

[.1.1 Applicability of Closure and Post-Closure [20 NMAC 4.1, Subpart V, §264.110 through §264.120]
This plan describes the activities necessary to complete final closure of the Ciniza's LTU (NMD 000333211-2). Final

closure refers to all closure activities such that hazardous waste management activities under Part 264 are no longer

conducted. Final closure is complete at the end of the post-closure care period.

The LTU is the only hazardous waste management unit located at Ciniza that is subject to the closure requirements of
20 NMAC 4.1, Subpart V, 264, Subpart G. Closure of the LTU constitutes final closure of the Ciniza's hazardous waste
management activities at the LTU subject to 20 NMAC 4.1, Subparts V and IX, as defined in 20 NMAC 4.1, Subpart I,
§260.10.

Final closure performance standards are included in Section [.2. The information contained in this plan is designed to
meet permit application requirements of 20 NMAC 4.1, Subpart IX, §270.14(b)(13), and the closure/post-closure
requirements of 20 NMAC 4.1, Subpart V, §264, §264.110 through §264.120. Unit-specific closure and post-closure
obligations of 20 NMAC 4.1, Subpart V, §264.280 reflect the final closure plan’s focus.

[.1.2 Site Description [20 NMAC 4.1, Subpart V, §264.112]
Ciniza is a crude oil refining facility located in McKinley County, New Mexico, at Township 15 North, Range 15 West,

Sections 28 and 33. The refinery is just north of [-40 and approximately 17 miles east of Gallup, New Mexico.

Ciniza, originally owned by El Paso Natural Gas Company, was constructed in 1957. The refinery was purchased by Shell
O1l Company (Shell) in 1964, and operated by Shell until 1982. The refinery was then purchased by Giant. Giant

Industries Arizona, Incorporated, the parent of Giant, is headquartered in Scottsdale, Arizona.

[.1.3 Land Treatment Unit Description [20 NMAC 4.1, Subpart V, §264.112]
The Ciniza site map is shown on Figure B-1. The LTU is located within the refinery property boundary. The primary

purpose of the LTUOthe degradation, transformation, or immobilization of hazardous wastes using microbial activity
and soil characteristics. The LTU is approximately 1,500 ft northwest of the refinery process area and is above the 100-
year floodplain, as shown on Figure B-3. The LTU consists of three 480-ft x 240-ft sections located immediately east of
Evaporation Pond 12B. Each section is diked and contains 2.6 acres (1.0 hectare) of available treatment surface. The top

12 in. of soil 1s plowed and disked to encourage aerobic microbial activity and improve chemical reaction rates. During

8A79-01.DOC I-1
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treatment, soil nutrients are applied as necessary to maintain the optimum carbon:nitrogen:phosphorous (C:N:P) ratio of

50:2:1. The LTU received hazardous wastes from October 10, 1980, to November 8, 1990, with treatment confined to

the upper 12 in. of natural soil (zone of incorporation). Waste management activities for the treatment program are based

on the land treatment demonstration (Land Treatment Demonstration 1988) conducted by Ciniza in order to design the

operating treatment parameters. Design capacity and conditional limits of the LTU include a treatment zone depth not

greater than 5 ft from the original soil surface, and a maximum treatment zone depth at least 3 ft above the seasonal high
water table (20 NMAC 4.1, Subpart V, §264.271(c)(1) and §264.271(c)(2).

[.1.4 Hydrogeology [20 NMAC 4.1, Subpart V, §264.112]

A detailed description of the geologic conditions beneath the LTU is provided as Attachment I-1 of this post-closure plan.
The interpretation of geologic conditions is derived from the data of past investigations as well as logs from borings and
well installations. Subsurface data in the LTU area have been digitized and modeled as surfaces based on general
environments of deposition. The results of modeling indicate a complex subsurface below the LTU. The modeling results

are presented graphically in Section Maps 1, 3, 4, and 3, as well as Profiles 1-1’, 3-3’, and 6-6’ of Figure I-1.

[.1.5 Surrounding Land Use {20 NMAC 4.1, Subpart V, §264.112]

Ciniza, located in McKinley County, is situated in a remote, undeveloped, and sparsely populated area. The surrounding

land use is cattle and sheep grazing at a density of less than six cattle or 30 sheep per section. Most of McKinley County

is rural, as are adjoining portions of neighboring counties.

The refinery maintains residences for several employees 0.5 mile south of the refinery process area. A truckstop is
approximately 1 mile south-southwest of the process area near the [-40 exit. A rural residential area, with a density of
eight to 10 residents per square mile, is approximately 1.5 miles southwest of the refinery. A railroad is within 2 miles
to the north, the small community of Iyanbito is within 3 miles to the northwest, the Fort Wingate Military Reservation
is within 6 miles to the west, the Cibola National Forest is within 2 miles to the southwest, and a highway rest area is
within 1 mile at the I-40 exit to the south. The largest residential community near the refinery is Gallup, New Mexico,

which is 17 miles away, west of the refinery.

[.1.6 Description of Waste [20 NMAC 4.1, Subpart V, §264.112]

Ciniza received its Hazardous Waste Facility Permit (NMEID 1988) and has conducted activities since that date in
accordance with its permit. The LTU is permitted to treat refinery sludges carrying the EPA hazardous waste numbers
D001, D007, K049, K050, K051, and K032. Application of hazardous waste to the LTU ceased on November 8, 1990.
Approximately 2,600 tons of hazardous waste were treated at the LTU during its operating life as described in more detail

in Appendix D.
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The refinery sludges treated at the LTU were viscous oil-water-solids mixtures. Table I-1 summarizes the wastes applied
to the LTU. Records of waste inventory and analysis, as well as the operational logbook documenting any activity within
the LTU, will be maintained at Ciniza until closure of the LTU, as required by 20 NMAC 4.1, Subpart V, §264.73(b) and
§264.119.

Hazardous wastes currently generated at Ciniza are managed according to 20 NMAC 4.1, Subpart III, §262.34. These
wastes are shipped off-site to approved treatment, storage, and disposal facilities for treatment and disposal. No hazardous
wastes are stored for more than 90 days pursuant to 20 NMAC 4.1, Subpart III, §262.34.

[.1.7 Ancillary Equipment [20 NMAC 4.1, Subpart V, §264.112]

The equipment used to manage waste and soil at the LTU during final closure activities may include, but are not limited

to, a tractor, disc and harrow, backhoe, dump truck, and road grader. This equipment, as well as contaminated PPE, will
be decontaminated during closure as necessary to meet closure performance standards required by 20 NMAC 4.1, Subpart

V, §264.114. Decontamination procedures are described in Section [.5.4.

1.2 Final Closure Performance Standard

[.2.1 Final Closure of the Land Treatment Unit [20 NMAC 4.1, Subpart V, §264.111]

The LTU will be closed to meet the following closure and post-closure performance standards:

e Minimize the need for further maintenance.

e Control, minimize, or eliminate, to the extent necessary to protect human health and the environment, the
post-closure escape of hazardous waste, hazardous constituents, leachate, contaminated runoff, or hazardous
waste decomposition products to the ground, surface waters, or atmosphere.

o Comply with the final closure requirements of 20 NMAC 4.1, Subpart V, §264.110 through §264.115 (which
concern closure) and §264.116 through §264.120 (which concern post-closure care), and the requirements
of 20 NMAC 4.1, Subpart V, §264 280 for the closure and post-closure of land treatment units.

1.2.2 Cnteria to Meet Final Closure Standards [20 NMAC 4.1, Subpart V, §264.280]

These performance standards will be met by conducting the following activities throughout the closure and post-closure

care period: 1) continuing in-situ treatment operations for hazardous wastes and waste residues; 2) maintaining the runon
and runoff systems of the LTU, 3) controlling wind dispersal of hazardous waste; 4) continuing unsaturated zone

monitoring; 5) maintaining the groundwater monitoring system; 6) establishing and maintaining a vegetative cover over
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the closed LTU; and 7) decontaminating, as necessary, equipment that comes into contact with hazardous waste and waste

residues. Details of final closure criteria and support activities are described in Sections 1.4 through 1.6.

1.3 Administrative Requirements

1.3.1 Final Closure: Schedule for Closure and Post-Closure Care Period [20 NMAC 4.1, Subpart V, §264.112(b)(6),
§264.117, and §264.118(b)] . )
pos? C/ﬁ(l,/ﬂ{ [.""(/‘-l/ﬂi/h' A

Final closure activities will be conducted in accordance with the approved fianal-plan as required at 20 NMAC 4.1, Subpart
V, §264.112(a), §264.112(b), §264.118(a), and §264.118(b). Table [-2A provides the final closure schedule of activities

through the closure and post-closure care period. Table [-2B provides final vegetative cover activities to be conducted
during closure and post-closure care period. Ciniza will conduct post-closure monitoring and reporting activities for the
LTU for 30 years after initial post-closure permit issuance by the Secretary of the NMED or as established in an approved
permit modification. Maintenance and monitoring of waste containment systems will be implemented for the same time
period. Post-closure property use will not be allowed which could disturb the final cover or the monitoring, containment,
or security systems, except as provided by 20 NMAC 4.1, Subpart V, §264.117(b) and §264.117(c), and as approved

in a permit modification.

[.3.2 Amendments of the Final Closure Plan [20 NMAC 4.1, Subpart V, §264.112(c) and §264.118(d)]

If final closure activities cannot be completed at the LTU in accordance with the approved schedule, Ciniza will notify
the Secretary of the NMED in accordance with the extension requirements cited in 20 NMAC 4.1, Subpart V, §264.112(c)
and §264.112(d), and in accordance with the time periods of 20 NMAC 4.1, Subpart V, §264.112(3) and §264.118(d)(3).

Ciniza will submit a written notification of request for a permit modification to authorize change in the final closure plan.
Legues™ Rini)

The modification Awm describe the proposed change in operation or LTU design. A copy of the amended plarf will be

submitted with each notification or request. Ciniza will submit a written netifieation—of-or s request for a permit

modification to authorize a change in the approved plan if either of the following occur:

e Changes in operating plans or LTU design affecting the final closure plan

e Unexpected events that require modification of the approved closure/post-closure schedule

JoOsHe losnpe Cant e *
A copy of the appraved-plan and any approved revisions will be maintained at:

Ciniza Refinery

Route 3, Box 7

Gallup, New Mexico 87301
Telephone (505) 722-3833
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1.3.3 Amendments Requested [20 NMAC 4.1, Subpart V, §264.112(c)(4) and §264.118(d)(4)]
If the Secretary of the NMED requests a modification of the final closure plan under the conditions described in 20 NMAC

4.1, Subpart X, §264.112(c) and §264.118(d), a plan modified in accordance with the request will be submitted within

30 days of notification of the request.

[.3.4 Closure Certification [20 NMAC 4.1, Subpart V, §264.115]
Within 60 days after completion of final closure activities, Ciniza will submit to the Secretary of the NMED, via certified

mail, a certification that the unit has been closed in accordance with the specifications of the approved closure plan. The
certification will be attested to by a registered independent professional engineer or qualified independent soil scientist
and will be signed by the appropriate Ciniza official in accordance with 20 NMAC 4.1, Subpart V, §264.115.
Documentation supporting the certification will be furnished to the Secretary of the NMED with the original certification.
A copy of the certification and supporting documentation will be maintained by Ciniza in accordance with 20 NMAC 4.1,
Subpart V, §264.115.

[.3.5 Survey Plat [20 NMAC 4.1, Subpart V, §264.116]

No later than the submission of final closure certification of the LTU, Ciniza will submit a survey plat to the local land
use authority at the McKinley County Courthouse indicating the location and dimensions of the LTU with respect to
permanently surveyed benchmarks. Ciniza will also submit a copy of the survey plat to the Secretary of the NMED on
the date that certification of final closure is submitted. The plat will be prepared and certified as described in Section 1.3.4.
A note will be included with the plat to state Ciniza’s obligation to restrict disturbance of the LTU.

[.3.6 Certification of Completion of Post-Closure Care [20 NMAC 4.1, Subpart V, §264.120]
Within 60 days after completion of the post-closure care period established under 20 NMAC 4.1, Subpart V, §264.117
or §264.280(d), Ciniza will submit to the Secretary of the NMED, by registered mail, a certification that the post-closure

care for the LTU was performed according to the approved post-closure permit.

[.3.7 Post-Closure Notice {20 NMAC 4.1, Subpart V, §264.115]

Within 60 days of certification of final closure as described in Sections 3.4 and 3.5, Ciniza will: 1) submit a record of

the type, location, and quantity of hazardous wastes disposed of in the LTU to the local zoning authority at the McKinley
County Courthouse and to the NMED Secretary; and 2) record a notation on the property deed that:

i.  The land was used to manage hazardous waste;

ii. Its use is restricted under 20 NMAC 4.1, Subpart V, Subpart G regulations; and
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11.  The survey plot described in Section 3.5 and the record of the type, location, and quantity of hazardous waste
disposed in the LTU have been filed with the local zoning authority and the Secretary of the NMED.

Ciniza will submit the certification and a copy of the property deed containing the notation to the NMED Secretary as
required by 20 NMAC 4.1, Subpart V, §264.119(b)(2) within 60 days of final closure certification.

1.3.8 Financial and Liability Requirements [20 NMAC 4.1, Subpart V, §264.140]

Financial assurance for closure and post-closure will be maintained in accordance with 20 NMAC 4.1, Subpart V,

§264.143(1) and §264.145(i). Table I-3 provides final closure estimates for the LTU. Financial assurance ensures 20
NMAC 4.1, Subpart V, 264, Subpart G compliance through the end of the post-closure care period. A copy of the

financial assurance demonstration document is provided as Appendix H.

1.4 Monitoring Maintenance and Reporting

[4.1 Activities Required {20 NMAC 4.1, Subpart V, §264.280 and §264.112]

Maintenance and monitoring activities will continue through the end of the post-closure care period. Sections .4.2 and

1.4.3 describe maintenance and monitoring activities respectively, in support of final closure performance standards. The
designed activities exhubit a commitment to sound hazardous waste management of the LTU. Focused activities are

dedicated to control, minimize, or eliminate post-closure escape of constituents from the LTU, as described below.

[.4.1.1 Maintenance Activities

e Continue treatment operations that are necessary to maintain or enhance completion of degradation and
transformation processes of remaining waste residues. Sustain effective immobilization of any hazardous
constituents that migrate to the treatment zone.

e Provide and maintain surface soil conditions capable of maintaining growth of a low-maintenance vegetative
cover on the LTU.

¢ Inspect and maintain the surface water runon and runoff systems.
¢ Provide necessary control for wind dispersal of hazardous waste particulate matter.

¢ Continue compliance with food-chain crops prohibitions.

[.4.1.2 Monitoring Activities. Cimza will continue soil-core and groundwater monitoring programs that supply reliable

subsurface data for tracking performance of the LTU constituent containment integrity. Monitoring activities will continue

through the end of the post-closure care period.
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1.4.2 Description of Maintenance Activities
[.4.2.1 Plant Growth Soil Conditions. LTU soil conditioning activities in the near term, during closure activities, are to

support biclogical treatment and-attaiil fesidual constituent concentration-targets. Ciniza will conduct final surface soil
tests and apply appropriate amendments, as necessary, and topsoil to the LTU. Inspections will determine maintenance
activities necessary to continue optimum soil conditions for plant growth after initial soil conditioning operations. The

closure schedule (Table I-2) lists the timing of these activities.

[.4.2.2 Control of Runon and Runoff {20 NM,AC 4.1, Subpart V, §264.280(c)(3) and §264.280(c)(4)]

Maintenance of a berm surrounding the LTU effectively controls runoff, preventing potential contamination of adjacent
surface water and surface water channels. Ciniza will level the LTU surface as necessary to prevent ponding of rainfall
water. The climate of western New Mexico is classified as continental semiarid. The capacity of the berm is sufficient to
contain the volume of rain water from the estimated 24-hour, 100-year storm event (2.7 in.) (see Section G.3.2). Likewise,
the berm system prevents runon. Low rainfall rates and the generally flat surface terrain minimize runon potential as well.
Ciniza will routinely inspect runon and runoff controls and make any repairs that are necessary to ensure the integrity of

the systems.

1.4.2.3 Control of Wind Dispersal [20 NMAC 4.1, Subpart V, §264.280(c)(5)]. Potential releases of airborne particulate

matter by windstorms will be controlled by the addition of a topsoil layer on the LTU. During the winter months
(November through March) snow cover and frozen ground effectively inhibit wind erosion. Vegetative cover growth, when
properly dense, will control particulate lift from the soil-atmosphere interface through decreased turbulent air flow. Soil
moisture supplemented by irrigation, if necessary, will also be a temporary means to control wind dispersal from any bare
areas of the vegetative cover. Routine inspections scheduled for the post-closure period will evaluate the cover system’s

ability to control wind erosion and initiate any necessary remedies.

1.4.2.4 Compliance with Food Chain Crop Restrictions [20 NMAC 4.1, Subpart V, §264.280(a)(6)]. Ciniza will not allow

the cultivation of food-chain crops on the closed LTU, except for the scientific testing of such cultivation with the intent
of providing data only or with the intent of plowing under such a crop for mulch to enhance top soil growth conditions
of the final cover (with approval of the Secretary of the NMED). In accordance with 20 NMAC 4.1, Subpart V,
§264.276(b)(2)(iv), the appropriate Notice of Deed will be filed with McKinley County, New Mexico, to notify future
property owners of the LTU location and the food-chain crop restriction. Further measures to minimize exposure potential
consist of restricting final cover plant species to those varieties not known to be a primary food source for local native

wildlife.
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1.4.3 Description of Monitoring Activities

[.4.3.1 Clay Unit. Immobility of constituents within the treatment zone are demonstrated by permeability data collected
from soils in the LTU documented in the Land Treatment Demonstration Engineering Report (Appendix D). Low

permeability and other soil properties make the unit an effective barrier for restricting constituent migration.
Planned monitoring activities at various subsurface depths will collect data to verify that the clay layer's effectiveness is
maintained throughout the post-closure care period. This monitoring system is the early detection monitoring, which

includes the sampling of the ZOI, treatment zone, below the treatment zone (BTZ), and Chinle slope wash.

1.4.3.2 Zone of Incorporation, Treatment Zone, and Below the Treatment Zone Soil-Core Monitoring. Ciniza will continue

a soil-core monitoring program to collect analytical data from soils in the ZOI, treatment zone, and the BTZ at appropriate
depths, locations, and numbers of samples to provide adequate detection of any statistically significant constituent

Conclni P Fash Clo SERe cane. MeniPent 1% o\ s omcdeivce tooid 2OWPIAC 4,) Subpenr [
concentrations in these zones. Ciniza will use consistent procedures for sample collection, preservation, and shipment; -

analytical methods; and chain-of-custody control. Sy "'e;ﬁ,‘

&, /2
If significant concentrations are confirmed, appropnate seven day notification to New Mexico Environment Department/
Hazardous and Radioactive Materials Bureau (NMED/HRMB) will be provided and a permit modification request may
be required for further characterization of these zones. Ciniza will conduct additional sampling, as necessary, to confirm
the presence or absence of the indicated constituent and to ensure that additional constituents that are present in the

location of the release area are characterized.

[.4.3.3 Chinle Slope Wash Monitoring. Sampling and analysis of the Chinle slope wash supplements the above-described

(Section 1.4.3.2) soil-core monitoring program. The combination of ZOI, treatment zone, and BTZ soil-core monitoring
and Chinle slope wash monitoring provides ample means to maintain and monitor the LTU integrity in the post-closure e
period. Sampling frequency is described in Figure E-1.

[.4.3.4 Groundwater Detection Monitoring Program. The groundwater detection monitoring program established for the

Sonsela aquifer (the uppermost aquifer) consists of program elements to meet 20 NMAC 4.1, Subpart V, Section 264,
Subpart F requirements and will be conducted through the post-closure care period. No hazardous constituents have been
identified in the Sonsela aquifer during the operating life of the LTU. Releases are not expected to be dete tedﬂd 9to the
site’s geologic characteristics. Artesian qualities of the Sonsela demonstrate geological confining layers thatisolate this
water supply from potential surface recharge in the Ciniza vicinity. These confining shale layers minimize any surface
source potential migration that could impact water quality. Nonetheless, the groundwater detection monitoring program

contains provisions for responding to constituents present in the uppermost aquifer. Response for indicated constituents
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would be confirmation sampling to verify the presence of the indicated constituents. If constituents are confirmed, the
program describes the appropriate NMED notiﬁcaiiog gnd' pr\eparation of a compliance monitoring progra@?/.

/
/
\ y

1.4.3.5 Administrative Amendments for Monitoring\’\c&viﬁgs.
all regulatory requirements as they relate to the LTU. Section 1.3.2 contains procedures for responding to circumstances

Final closure activities for the LTU are designed to meet

that require administrative modifications of the final closure plan. Monitoring activities are designed to collect reliable
data that will support future decisions on any modifications needed in the monitoring programs. Ciniza will maintain and
monitor control systems and programs to ensure that performance standards are preserved. Activities are based on the
historical data and records obtained during the operating permit term and are designed for current data needs. Monitoring
activities are flexible to respond to routine changes in activities, when needed, to minimize time-consuming and costly

administrative modifications.
I.5 Site Control Measures

[.5.1 Security [20 NMAC 4.1, Subpart V, §264.117(b)]

Restricted access to authorized personnel and warning signs will effectively safeguard against potential contaminant
exposure during the closure and post-closure care period. These restrictions minimize unknowing exposure possibilities.
Figure [-2 shows the LTU, location of the refinery fence, and warning signs. Security measures are described further in

Section F.1.

1.5.2 Control of Release to Hazardous Constituents to Groundwater [20 NMAC 4.1, Subpart V, §264.112(b)(5)]

Ciniza will continue the groundwater detection monitoring program of the Sonsela aquifer through the post-closure care
period, as described in Appendix E, the Post-Closure Monitoring Plan. Other post-closure care monitoring includes the
Chinle slope wash and soil-core monitoring as described in Section E.0 and detailed in the Post-Closure Monitoring Plan.
The EDW is SMW-4, and detection MWs include MW-1, MW-2, MW-4, and MW-3. Sample collection and analysis of
organics and metals from the modified Skinner List and principal hazardous constituents (PHCs) (collectively referred
to as the modified Skinner List) are proposed for providing a reliable indication of the presence of hazardous constituents
in the uppermost aquifer. Analytes and sample frequency are detailed in Section E.O and Appendix E, the Post-Closure

Monitoring Plan.

[.5.3 Required Personal Protective Equipment [20 NMAC 4.1, Subpart V, §264.112(b)(4)]
Before beginning any field activities, the Ciniza Team Leader will inspect the LTU to determine the PPE and monitoring

requirements for the subject activity. The level of PPE required will depend primarily upon environmental factors (wind,

precipitation, temperature), field conditions (e.g., soil moisture), and type of activity being conducted. Personnel involved
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in final closure activities will be trained in decontamination activities, wear appropriate PPE as specified by the closure
coordinator, and follow good hygiene practices to protect themselves from potential exposure to hazardous waste and

residues. After use, contaminated PPE will be decontaminated and managed in accordance with 20 NMAC 4.1, Subpart
V, §264.114. Typical PPE is described in Section F.3.5.

1.5.4 Equipment Decontamination [20 NMAC 4.1, Subpart V, §264.112(b)(4)]

Decontamination activities are proposed to meet the final closure performance standard of controlling, minimizing, or
eliminating potential escape of an exposure to hazardous constituents by contaminated equipment and structures. All
contaminated equipment, structures, and soils will be properly disposed of or decontaminated according to 20 NMAC 4.1,
Subpart V, §264.114. Any hazardous waste generated during final closure activities will be managed in compliance with

the facility’s generator status and as described in this application.

The Post-Closure Monitoring Plan describes measures for preventing sampling and drilling equipment cross
contamination during sampling events and measures for decontaminating items after use. Contaminated PPE will be
disposed off-site at an approved facility. Items slated for reuse will be scrubbed with biodegradable soap and potable
water, triple rinsed in clean water, then wiped dry with a clean towel, and inspected before being properly stored for reuse.

Items will again be inspected before each use.

Larger equipment (see Section [.1.7) that is used in final closure activities will be moved onto an impermeable synthetic
liner for decontamination. The liner will be designed, constructed, and installed to contain the wash water generated by
the decontamination process, and to provide sufficient load-bearing capacity for the equipment. Activities will be
conducted at the inner perimeter of the LTU so recontamination is prevented as equipment exit the site. Decontamination
includes scraping, brushing, or otherwise removing soil that may be clustered on equipment. The outer surface and
undercarriage will be washed with potable water and scrubbed with biodegradable soap as necessary to remove remaining
residues. Items will be inspected and allowed to air dry before removal from the decontamination area. Wash waters will
either be allowed to evaporate or be properly processed through the plant wastewater treatment system. The liner will be

properly disposed after use.

1.5.5 Final Cover [20 NMAC 4.1, Subpart V, §264.280(c)(1)]

Maintaining surface soil conditions that foster ample coverage of a vegetative growth are additional measures planned
to meet the closure performance standard. The final closure schedule (Table I-2) shows how closure and post-closure
activities are coordinated. Activities included in vegetative cover maintenance are: inspection, testing soils, amending soils
as necessary, planting, irrigating, if necessary, and cultivating young seedlings. Adjustments may be made as indicated

by routine inspections of vegetative growth.

8A79-01.DOC [-10



Part B Permit Application
Revision 0.1
January 2000

For organic and metal constituents, in situ treatment will continue as required by 20 NMAC 4.1, Subpart V, §264.273(a).
The vegetative top cover will not substantially impede degradation, transformation, or immobilization of hazardous
constituents in surface soils. Ciniza will use a biological test (such as Microtox), to confirm phytotoxicity. Once it has
been determined that the LTU surface is not toxic to the final vegetative cover, the LTU soil surface will be prepared and
amended as necessary for seeding. At lea§t a 4-in. ‘topsoil cover will be appliea for plant growth.
Cov

The LTU surface will be graded as necessary to elimmate local depressions and elevations and provide a flat even expanse.
A level surface minimizes the ponding of precipitation and irrigation water, controlling uneven water percolation into the

soil. Uniform water distribution promotes optimum nutrient distribution and enhances growth of the vegetative cover.

After considering the appropriate seeding time and making the evaluations noted, Ciniza will determine the appropriate
time to seed. There may be a lag time between evaluation and actual seeding in order to take advantage of seasonal weather
patterns. Optimal seeding time should occur during the fall or spring immediately following evaluation. When the correct
seeding time is reached, the LTU surface will be tilled as necessary to destroy any existing vegetation that may
detrimentally compete with the selected plant species and to create a favorable soil density. Native plant varieties that
spread naturally have been evaluated to determine whether their presence compromises performance of the vegetative
cover. The County Agriculture Agent or other certified professional have been consulted for characteristics of species in
question. It is possible that field tests might be performed to provide preliminary information about final selection of a
particular seed mixture regarding the ability to germinate and develop in soil conditions of the LTU. The following three

factors must be considered for seeding:

1. Seeding Method—Broadcasting or drnlling the seeds are the principal preferred methods. Broadcasting,
followed by disking, provides the best soil-seed contact for establishing seedlings.

2. Seeding Rate—The suggested seeding rate will be 12 Ibs/acre to provide adequate density of vegetative cover.

3. Seeding Depth—Seeding depth will be 0.25 to 0.50 in..

Table I-4 includes the species of grasses to be sown. These grasses are known to thrive locally. They share the
characteristics of rapid germination and spread; resistance to fire, insects, and diseases; depth of root system to prevent
erosion; vegetative thickness to minimize percolation; and low maintenance. The final vegetative cover will be capable

of maintaining growth without extensive maintenance as required by 20 NMAC 4.1, Subpart V, §264.280(c)(2).
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Table I-1. Approved Waste Streams Applied to the Land Treatment Unit
EPA Hazardous Waste No. Annual Application Limit
Waste Description (tons)
D001 Ignitable materials 50
D007 Cooling Water Filter Sludge 5
K049 Slop 01l Emulsion Sludge 200
K050 Heat Exchanger Bundle Cleaning Sludge 15
K051 API Separator Sludge 1,000
K052 Tank Bottoms (Leaded) 5
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Table I-2A. Schedule and Vegetative Cover Activities During Closure

Closure Schedule

An estimated 180 days will be required to accomplish closure procedures and reporting requirements. The year of
closure of the Land Treatment Units is 2000. Closure will observe the schedule provided below.

Activity Milestone Date®
Notify the NMED - 90 days
Begin vegetative cover activities Day 30
Submit certification report to NMED Day 60

Vegetative Cover Activities During Closure

Activity Milestone Date®
Microtox soil test’, if necessary Day 0°
Receive and evaluate test results Day 30
Soil' Amendments, if necessary Day 60
Determine seeding time® Day 60
Prepare LTU Day 50

e Level surface
e  Add topsoil layer
e Irrigate as necessary

Low Maintenance Vegetation Day 120
e Seeding 1-2 years®
+ Irrigate as necessary to establish cover system

*Completion dates are dependent on weather conditions and optimal seeding times. NMED will be notified if weather
conditions delay listed activities. Under such circumstances, Ciniza will negotiate the closure schedule with NMED.

*Microtox or other soil chemical tests may be conducted as needed. Consult with professional agronomist as needed.
“Day 0 = within 90 days after post-closure permit issuance (Approval of Closure Plan), weather dependent.

“Time dependent on seed germination and vegetation maturity.
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Table I-2B. Final Closure: Closure and Post-Closure Schedule of Activities
Day 0'
Years
Activity
1 2 3 4 5 6 7 8 9 19 30
A N IOUNN MU NS NN SN NN U NN NN AN U U AU NN N N N L b
Sample and Analysis
Z0I ) ° .
Treatment Zone . . .
BTZ . ° °
Chinle Slope Wash e o o . . . . .
Sonsela Aquifer o o o ° . ) . .
Inspection and Maintenance’
(See Table F-1 for detailed scheduley [~~~ -~~~ -~~~ "°"*T°°==TT=sosommmmmmmmmmmmm T mmm "
Final Cover Activities® L
Certification of Post-Closure Care’ .

1

+

Day 0: All post-closure activities begin 90 days after post-closure permit issuance.

------- = ongoing activity

Final cover activities will be completed approximately 120 to 180 days after permit issuance. Completion date is dependent on weather

conditions and optimal seeding times.

* Certification of post-closure care occurs 60 days after completion of the post-closure care period.
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Cost Frequency

Activity Material (over 30 years) Estimated Cost
Sample by Zone
201 4 samples at $1,450 3 $ 17,400
Treatment Zone 4 samples at $1,450 3 $ 17,400
BTZ 4 samples at $1,450 3 $ 17,400
Chinle Slope Wash 1 samples at $1,650 8 $ 13,200
Sonsela Aquifer 4 samples at $1,650 8 $ 52,800
Sample QC 25% of $118,200 $ 29,550
Microtox $300 per test 9 $ 2,700
Soil Amendments 352,000 ft* at 0.02/ft° $ 7,040
Establish Vegetative Cover
Top Soil 7.8 acres at $2000/acre $ 15,600
Level LTU 7.8 acres at $950/acre $ 7,410
Plant Seed 7.8 acres at $750/acre $ 5,850
Water 1140 Mgal. at $1/Mgal. $ 1,140
Routine Maintenance and Repair
Site Inspection Weekly inspection $ 6,000
Security Device $100 annually $§ 3,000
Runon/Runoff $1,000 annually to maintain $ 30,000
perimeter berm
Prepare Certification
e Certify LTU Closure 120 hours at $125/hour $ 15,000
Notice in Deed 6 hours at $150/hour § 900
¢ Certify Final Closure 120 hours at $125/hour 3 15,000
Notice in Deed 6 hours at $150/hour § 9500
Total Task $258,290
Overhead $ 25,829
Contingency $ 25,829
TOTAL $309,948
Mgal. = mllion gallons
201 = Zone of Incorporation
BTZ = Below Treatment Zone
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Seed Type

Pls/Ac?

Blue Grama, Bouteloua gracilis “Lovington”
Sideoats Grama, Bouteloua curipendula “El Reno”
Buffalo Grass, Buchloeda tyloides “Texoka”

Alkali Sacaton, Sporbolus airoides

EE N S

w

*Pounds of pure live seed per acre.
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Fence

Warning Signs

Figure I-2b. LTU, Location of Fence, and Warning Signs Detail/Photos
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1.0 GENERAL CLOSURE AND POST-CLOSURE REQUIREMENTS

L1 General Closure and Post-Closure Requirements [20 NMAC 4.1, Subpart V, §264.110 through §264.120]

[1.1 Applicability of Closure and Post-Closure [20 NMAC 4.1, Subpart V, §264.110 through §264.120]
This plan describes the activities necessary to complete final closure of the Ciniza's LTU (NMD 000333211-2). Final

closure refers to all closure activities such that hazardous waste management activities under Part 264 are no longer

conducted. Final closure is complete at the end of the post-closure care period.

The LTU i1s the only hazardous waste management unit located at Ciniza that is subject to the closure requirements of
20 NMAC 4.1, Subpart V, 264, Subpart G. Closure of the LTU constitutes final closure of the Ciniza's hazardous waste
management activities at the LTU subject to 20 NMAC 4.1, Subparts V and [X, as defined in 20 NMAC 4.1, Subpart [,
§260.10.

Final closure performance standards are included in Section I.2. The information contained in this plan is designed to
meet permit application requirements of 20 NMAC 4.1, Subpart IX, §270.14(b)(13), and the closure/post-closure
requirements of 20 NMAC 4.1, Subpart V, §264, §264.110 through §264.120. Unit-specific closure and post-closure
obligations of 20 NMAC 4.1, Subpart V, §264.280 reflect the final closure plan’s focus.

[.1.2 Site Description [20 NMAC 4.1, Subpart V, §264.112]
Ciniza is a crude oil refining facility located in McKinley County, New Mexico, at Township 15 North, Range 15 West,

Sections 28 and 33. The refinery is just north of [-40 and approximately 17 miles east of Gallup, New Mexico.

Ciniza, originally owned by El Paso Natural Gas Company, was constructed in 1957. The refinery was purchased by Shell
Oil Company (Shell) in 1964, and operated by Shell until 1982. The refinery was then purchased by Giant. Giant

Industries Arizona, Incorporated, the parent of Giant, is headquartered in Scottsdale, Arizona.

[.1.3 Land Treatment Unit Description [20 NMAC 4.1, Subpart V, §264.112]

The Ciniza site map is shown on Figure B-1. The LTU is located within the refinery property boundary. The primary
purpose of the LTU is the degradation, transformation, or immobilization of hazardous wastes using microbial activity
and soil characteristics. The LTU is approximately 1,500 ft northwest of the refinery process area and is above the 100-
vear floodplain, as shown on Figure B-3. The LTU consists of three 480-ft x 240-ft sections located immediately east of
Evaporation Pond 12B. Each section is diked and contains 2.6 acres (1.0 hectare) of available treatment surface. The top

12 1n. of soil is plowed and disked to encourage aerobic microbial activity and improve chemical reaction rates. During
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treatment, soil nutrients are applied as necessary to maintain the optimum carbon:nitrogen:phosphorous (C:N:P) ratio of

50:2:1. The LTU received hazardous wastes from October 10, 1980, to November 8, 1990, with treatment confined to

the upper 12 in. of natural soil (zone of incorporation). Waste management activities for the treatment program are based

on the land treatment demonstration (Land Treatment Demonstration 1988) conducted by Ciniza in order to design the

operating treatment parameters. Design capacity and conditional limits of the LTU include a treatment zone depth not

greater than 5 ft from the original soil surface, and a maximum treatment zone depth at least 3 ft above the seasonal high
water table (20 NMAC 4.1, Subpart V, §264.271(c)(1) and §264.271(c)(2).

1.1.4 Hydrogeology {20 NMAC 4.1, Subpart V, §264.112]

A detailed description of the geologic conditions beneath the LTU is provided as Attachment I-1 of this post-closure plan.
The interpretation of geologic conditions is derived from the data of past investigations as well as logs from borings and
well installations. Subsurface data in the LTU area have been digitized and modeled as surfaces based on general
environments of deposition. The results of modeling indicate a complex subsurface below the LTU. The modeling results

are presented graphically in Section Maps 1, 3, 4, and 3, as well as Profiles 1-1', 3-3’, and 6-6" of Figure I-1.

[.1.5 Surrounding Land Use [20 NMAC 4.1, Subpart V, §264.112]

Ciniza, located in McKinley County, is situated in a remote, undeveloped, and sparsely populated area. The surrounding

land use is cattle and sheep grazing at a density of less than six cattle or 30 sheep per section. Most of McKinley County

1s rural, as are adjoining portions of neighboring counties.

The refinery maintains residences for several employees 0.5 mile south of the refinery process area. A truckstop is
approximately 1 mile south-southwest of the process area near the [-40 exit. A rural residential area, with a density of
eight to 10 residents per square mile, is approximately 1.5 miles southwest of the refinery. A railroad is within 2 miles
to the north, the small community of Iyanbito is within 3 miles to the northwest, the Fort Wingate Military Reservation
is within 6 miles to the west, the Cibola National Forest is within 2 miles to the southwest, and a highway rest area is
within 1 mile at the [-40 exit to the south. The largest residential community near the refinery is Gallup, New Mexico,

which is 17 miles away, west of the refinery.

I.1.6 Description of Waste [20 NMAC 4.1, Subpart V, §264.112]

Ciniza received its Hazardous Waste Facility Permit (NMEID 1988) and has conducted activities since that date in

accordance with its permit. The LTU is permitted to treat refinery sludges carrying the EPA hazardous waste numbers
D001, D007, K049, K050, KO51, and K052, Application of hazardous waste to the LTU ceased on November 8, 1990.
Approximately 2,600 tons of hazardous waste were treated at the LTU during its operating life as described in more detail

in Appendix D.
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The refinery sludges treated at the LTU were viscous oil-water-solids mixtures. Table I-1 summarizes the wastes applied
to the LTU. Records of waste inventory and analysis, as well as the operational logbook documenting any activity within
the LTU, will be maintained at Ciniza until closure of the LTU, as required by 20 NMAC 4.1, Subpart V, §264.73(b) and
§264.119.

Hazardous wastes currently generated at Ciniza are managed according to 20 NMAC 4.1, Subpart 11, §262.34. These
wastes are shipped off-site to approved treatment, storage, and disposal facilities for treatment and disposal. No hazardous
wastes are stored for more than 90 days pursuant to 20 NMAC 4.1, Subpart III, §262.34.

[.1.7 Ancillary Equipment [20 NMAC 4.1, Subpart V, §264.112]

The equipment used to manage waste and soil at the LTU during final closure activities may include, but are not limited

to, a tractor, disc and harrow, backhoe, dump truck, and road grader. This equipment, as well as contaminated PPE, will
be decontaminated during closure as necessary to meet closure performance standards required by 20 NMAC 4.1, Subpart

V, §264.114. Decontamination procedures are described in Section [.5.4.

1.2 Final Closure Performance Standard

[.2.1 Final Closure of the Land Treatment Unit [20 NMAC 4 1, Subpart V, §264.111]

The LTU will be closed to meet the following closure and post-closure performance standards:

e Minimize the need for further mamntenance.

¢ Control, minimize, or eliminate, to the extent necessary to protect human health and the environment, the
post-closure escape of hazardous waste, hazardous constituents, leachate, contaminated runoff, or hazardous
waste decomposition products to the ground, surface waters, or atmosphere.

e Comply with the final closure requirements of 20 NMAC 4.1, Subpart V, §264.110 through §264.115 (which
concern closure) and §264.116 through §264.120 (which concern post-closure care), and the requirements
of 20 NMAC 4.1, Subpart V, §264.280 for the closure and post-closure of land treatment units.

1.2.2 Criteria to Meet Final Closure Standards [20 NMAC 4.1, Subpart V, §264.280]

These performance standards will be met by conducting the following activities throughout the closure and post-closure

care period: 1) continuing in-situ treatment operations for hazardous wastes and waste residues; 2) maintaining the runon
and runoff systems of the LTU; 3) controlling wind dispersal of hazardous waste; 4) continuing unsaturated zone

monitoring; 5) maintaining the groundwater monitoring system,; 6) establishing and maintaining a vegetative cover over
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the closed LTU; and 7) decontaminating, as necessary, equipment that comes into contact with hazardous waste and waste

residues. Details of final closure criteria and support activities are described in Sections 1.4 through L.6.

1.3 Administrative Requirements

1.3.1 Final Closure: Schedule for Closure and Post-Closure Care Period {20 NMAC 4.1, Subpart V, §264.112(b)(6),
§264.117, and §264.118(b)]

Final closure activities will be conducted in accordance with the approved final plan as required at 20 NMAC 4.1, Subpart
V, §264.112(a), §264.112(b), §264.118(a), and §264.118(b). Table [-2A provides the final closure schedule of activities

through the closure and post-closure care period. Table I-2B provides final vegetative cover activities to be conducted
during closure and post-closure care period. Ciniza will conduct post-closure monitoring and reporting activities for the
LTU for 30 years after initial post-closure permit issuance by the Secretary of the NMED or as established in an approved
permit modification. Maintenance and monitoring of waste containment systems will be implemented for the same time
period. Post-closure property use will not be allowed which could disturb the final cover or the monitoring, containment,
or security systems, except as provided by 20 NMAC 4.1, Subpart V, §264.117(b) and §264.117(c), and as approved

in a permit modification.

[.3.2 Amendments of the Final Closure Plan [20 NMAC 4.1, Subpart V, §264.112(c) and §264.118(d)]

If final closure activities cannot be completed at the LTU in accordance with the approved schedule, Ciniza will notify
the Secretary of the NMED in accordance with the extension requirements cited in 20 NMAC 4.1, Subpart V, §264.112(c)
and §264.112(d), and in accordance with the time periods of 20 NMAC 4.1, Subpart V, §264.112(3) and §264.118(d)(3).

Ciniza will submit a written notification of request for a permit modification to authorize change in the final closure plan.
The modification will describe the proposed change in operation or LTU design. A copy of the amended plan will be
submitted with each notification or request. Ciniza will submit a written notification of or a request for a permit

modification to authorize a change in the approved plan if either of the following occur:

e Changes in operating plans or LTU design affecting the final closure plan

o Unexpected events that require modification of the approved closure/post-closure schedule

A copy of the approved plan and any approved revisions will be maintained at:

Ciniza Refinery

Route 3, Box 7

Gallup, New Mexico 87301
Telephone (505) 722-3833
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1.3.3 Amendments Requested [20 NMAC 4.1, Subpart V, §264.112(c)(4) and §264.118(d)(4)]
If the Secretary of the NMED requests a modification of the final closure plan under the conditions described in 20 NMAC
4.1, Subpart X, §264.112(c) and §264.118(d), a plan modified in accordance with the request will be submitted within

30 days of notification of the request.

[.3.4 Closure Certification [20 NMAC 4.1, Subpart V, §264.115]
Within 60 days after completion of final closure activities, Ciniza will submit to the Secretary of the NMED, via certified

mail, a certification that the unit has been closed in accordance with the specifications of the approved closure plan. The
certification will be attested to by a registered independent professional engineer or qualified independent soil scientist
and will be signed by the appropriate Ciniza official in accordance with 20 NMAC 4.1, Subpart V, §264.115.
Documentation supporting the certification will be furnished to the Secretary of the NMED with the original certification.
A copy of the certification and supporting documentation will be maintained by Ciniza in accordance with 20 NMAC 4.1,
Subpart V, §264.115.

[.3.5 Survey Plat [20 NMAC 4.1, Subpart V, §264.116]

No later than the submission of final closure certification of the LTU, Ciniza will submit a survey plat to the local land
use authority at the McKinley County Courthouse indicating the location and dimensions of the LTU with respect to
permanently surveyed benchmarks. Ciniza will also submit a copy of the survey plat to the Secretary of the NMED on
the date that certification of final closure is submitted. The plat will be prepared and certified as described in Section [.3.4.

A note will be included with the plat to state Ciniza’s obligation to restrict disturbance of the LTU.

[.3.6 Certification of Completion of Post-Closure Care [20 NMAC 4.1, Subpart V, §264.120]
Within 60 days after completion of the post-closure care period established under 20 NMAC 4.1, Subpart V, §264.117
or §264.280(d), Ciniza will submit to the Secretary of the NMED, by registered mail, a certification that the post-closure

care for the LTU was performed according to the approved post-closure permit.

[.3.7 Post-Closure Notice [20 NMAC 4.1, Subpart V, §264.115]

Within 60 days of certification of firal closure as described in Sections 3.4 and 3.5, Ciniza will: 1) submit a record of

the type, location, and quantity of hazardous wastes disposed of in the LTU to the local zoning authority at the McKinley
County Courthouse and to the NMED Secretary; and 2) record a notation on the property deed that:

i. The land was used to manage hazardous waste;

ii. Its use is restricted under 20 NMAC 4.1, Subpart V, Subpart G regulations; and
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ni. The survey plot described in Section 3.5 and the record of the type, location, and quantity of hazardous waste.
disposed in the LTU have been filed with the local zoning authority and the Secretary of the NMED.

Ciniza will submit the certification and a copy of the property deed containing the notation to the NMED Secretary as
required by 20 NMAC 4.1, Subpart V, §264.119(b)(2) within 60 days of final closure certification.

1.3.8 Financial and Liability Requirements {20 NMAC 4.1, Subpart V, §264.140]

Financial assurance for closure and post-closure will be maintained in accordance with 20 NMAC 4.1, Subpart V,

§264.143(1) and §264.145(i). Table I-3 provides final closure estimates for the LTU. Financial assurance ensures 20
NMAC 4.1, Subpart V, 264, Subpart G compliance through the end of the post-closure care period. A copy of the

financial assurance demonstration document is provided as Appendix H.

L4 Monitoring Maintenance and Reporting

[4.1 Activities Required [20 NMAC 4.1, Subpart V, §264.280 and §264.112]

Maintenance and monitoring activities will continue through the end of the post-closure care period. Sections [.4.2 and

1.4.3 describe maintenance and monitoring activities respectively, in support of final closure performance standards. The
designed activities exhibit a commitment to sound hazardous waste management of the LTU. Focused activities are

dedicated to control, minimize, or eliminate post-closure escape of constituents from the LTU, as described below.

[.4.1.1 Maintenance Activities

¢ Continue treatment operations that are necessary to maintain or enhance completion of degradation and
transformation processes of remaining waste residues. Sustain effective immobilization of any hazardous
constituents that migrate to the treatment zone.

¢ Provide and maintain surface soil conditions capable of maintaining growth of a low-maintenance vegetative
cover on the LTU.

¢ Inspect and maintain the surface water runon and runoff systems.
¢ Provide necessary control for wind dispersal of hazardous waste particulate matter.

e Continue compliance with food-chain crops prohibitions.

[.4.1.2 Monitoring Activities. Ciniza will continue soil-core and groundwater monitoring programs that supply reliable

subsurface data for tracking performance of the LTU constituent containment integrity. Monitoring activities will continue

through the end of the post-closure care period.
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1.4.2 Description of Maintenance Activities
1.4.2.1 Plant Growth Soil Conditions. LTU soil conditioning activities in the near term, during closure activities, are to

support biological treatment and attain residual constituent concentration targets. Ciniza will conduct final surface soil
tests and apply appropriate amendments, as necessary, and topsoil to the LTU. Inspections will determine maintenance
activities necessary to continue optimum soil conditions for plant growth after initial soil conditioning operations. The

closure schedule (Table I-2) lists the timing of these activities.

1.4.2.2 Control of Runon and Runoff [20 NM,AC 4.1, Subpart V, §264.280(c)(3) and §264.280(c)(4)]

Maintenance of a berm surrounding the LTU effectively controls runoff, preventing potential contamination of adjacent
surface water and surface water channels. Ciniza will level the LTU surface as necessary to prevent ponding of rainfall
water. The climate of western New Mexico is classified as continental semiarid. The capacity of the berm is sufficient to
contain the volume of rain water from the estimated 24-hour, 100-year storm event (2.7 in.) (see Section G.3.2). Likewise,
the berm system prevents runon. Low rainfall rates and the generally flat surface terrain minimize runon potential as well.
Ciniza will routinely inspect runon and runoff controls and make any repairs that are necessary to ensure the integrity of

the systems.

1.4.2.3 Control of Wind Dispersal {20 NMAC 4.1, Subpart V, §264.280(c)(5)]. Potential releases of airbome particulate

matter by windstorms will be controlled by the addition of a topsoil layer on the LTU. During the winter months
(November through March) snow cover and frozen ground effectively inhibit wind erosion. Vegetative cover growth, when
properly dense, will control particulate lift from the soil-atmosphere interface through decreased turbulent air flow. Soil
moisture supplemented by irrigation, if necessary, will also be a temporary means to control wind dispersal from any bare
areas of the vegetative cover. Routine inspections scheduled for the post-closure period will evaluate the cover system’s

ability to control wind crosion and initiate any necessary remedies.

[4.2.4 Compliance with Food Chain Crop Restrictions [20 NMAC 4.1, Subpart V, §264.280(a)(6)]. Ciniza will not allow

the cultivation of food-chain crops on the closed LTU, except for the scientific testing of such cultivation with the intent
of providing data only or with the intent of plowing under such a crop for mulch to enhance top soil growth conditions
of the final cover (with approval of the Secretary of the NMED). In accordance with 20 NMAC 4.1, Subpart V,
§264.276(b)(2)(iv), the appropriate Notice of Deed will be filed with McKinley County, New Mexico, to notify future
property owners of the LTU location and the food-chain crop restriction. Further measures to minimize exposure potential
consist of restricting final cover plant species to those varieties not known to be a primary food source for local native

wildlife.
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1.4.3 Description of Monitoring Activities

[4.3.1 Clay Unit. Immobility of constituents within the treatment zone are demonstrated by permeability data collected
from soils in the LTU documented in the Land Treatment Demonstration Engineering Report (Appendix D). Low

permeability and other soil properties make the unit an effective barrier for restricting constituent migration.

Planned monitoring activities at various subsurface depths will collect data to verify that the clay layer’s effectiveness is
maintained throughout the post-closure care period. This monitoring system is the early detection monitoring, which

includes the sampling of the ZOI, treatment zone, below the treatment zone (BTZ), and Chinle slope wash.

1.4.3.2 Zone of Incorporation, Treatment Zone, and Below the Treatment Zone Soil-Core Monitoring. Ciniza will continue
a soil-core monitoring program to collect analytical data from soils in the ZOI, treatment zone, and the BTZ at appropriate

depths, locations, and numbers of samples to provide adequate detection of any statistically significant constituent
concentrations in these zones. Ciniza will use consistent procedures for sample collection, preservation, and shipment;

analytical methods; and chain-of-custody control.

If significant concentrations are confirmed, appropriate seven day notification to New Mexico Environment Department/
Hazardous and Radioactive Materials Bureau (NMED/HRMB) will be provided and a permit modification request may
be required for further characterization of these zones. Ciniza will conduct additional sampling, as necessary, to confirm
the presence or absence of the indicated constituent and to ensure that additional constituents that are present in the

location of the release area are characterized.

1433 Chinle Slope Wash Monitoring. Sampling and analysis of the Chinle slope wash supplements the above-described

(Section 1.4.3.2) soil-core monitoring program. The combination of ZOI, treatment zone, and BTZ soil-core monitonng
and Chinle slope wash monitoring provides ample means to maintain and monitor the LTU integrity in the post-closure

period. Sampling frequency is described in Figure E-1.

[.4 3.4 Groundwater Detection Monitoring Program. The groundwater detection monitoring program established for the

Sonsela aquifer (the uppermost aquifer) consists of program elements to meet 20 NMAC 4.1, Subpart V, Section 264,
Subpart F requirements and will be conducted through the post-closure care period. No hazardous constituents have been
identified in the Sonsela aquifer during the operating life of the LTU. Releases are not expected to be detected due to the
site’s geologic characteristics. Artesian qualities of the Sonsela demonstrate geological confining layers that isolate this
water supply from potential surface recharge in the Ciniza vicinity. These confining shale layers minimize any surface
source potential migration that could impact water quality. Nonetheless, the groundwater detection monitoring program

contains provisions for responding to constituents present in the uppermost aquifer. Response for indicated constituents
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would be confirmation sampling to verify the presence of the indicated constituents. If constituents are confirmed, the

program describes the appropriate NMED notification and preparation of a compliance monitoring program.

14.3.5 Administrative Amendments for Monitoring Activities. Final closure activities for the LTU are designed to meet
all regulatory requirements as they relate to the LTU. Section 1.3.2 contains procedures for responding to circumstances
that require administrative modifications of the final closure plan. Monitoring activities are designed to collect reliable
data that will support future decisions on any modifications needed in the monitoring programs. Ciniza will maintain and
monitor control systems and programs to ensure that performance standards are preserved. Activities are based on the
historical data and records obtained during the operating permit term and are designed for current data needs. Monitoring
activities are flexible to respond to routine changes in activities, when needed, to minimize time-consuming and costly

administrative modifications.

1.5 Site Control Measures

[.5.1 Security [20 NMAC 4.1, Subpart V, §264.117(b)]

Restricted access to authorized personnel and warmning signs will effectively safeguard against potential contaminant
exposure during the closure and post-closure care period. These restrictions minimize unknowing exposure possibilities.
Figure [-2 shows the LTU, location of the refinery fence, and warning signs. Security measures are described further in

Section F.1.

[.5.2 Control of Release to Hazardous Constituents to Groundwater [20 NMAC 4.1, Subpart V, §264.112(b)(5)]

Ciniza will continue the groundwater detection monitoring program of the Sonsela aquifer through the post-closure care
period, as described in Appendix E, the Post-Closure Monitoring Plan. Other post-closure care monitoring includes the
Chinle slope wash and soil-core monitoring as described in Section E.0 and detailed in the Post-Closure Monitoring Plan.
The EDW is SMW-4, and detection MWs include MW-1, MW-2, MW-4, and MW-5. Sample collection and analysis of
organics and metals from the modified Skinner List and principal hazardous constituents (PHCs) (collectively referred
to as the modified Skinner List) are proposed for providing a reliable indication of the presence of hazardous constituents
in the uppermost aquifer. Analytes and sample frequency are detailed in Section E.0 and Appendix E, the Post-Closure

Monitoring Plan.

1.5.3 Required Personal Protective Equipment [20 NMAC 4.1, Subpart V, §264.112(b)(4)]
Before beginning any field activities, the Ciniza Team Leader will inspect the LTU to determine the PPE and monitoring

requirements for the subject activity. The level of PPE required will depend primarily upon environmental factors (wind,

precipitation, temperature), field conditions (e.g., soil moisture), and type of activity being conducted. Personnel involved
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in final closure activities will be trained in decontamination activities, wear appropriate PPE as specified by the closure
coordinator, and follow good hygiene practices to protect themselves from potential exposure to hazardous waste and

residues. After use, contaminated PPE will be decontaminated and managed in accordance with 20 NMAC 4.1, Subpart
V, §264.114. Typical PPE is described in Section F.3.5.

1.5.4 Equipment Decontamination [20 NMAC 4.1, Subpart V, §264.112(b)(4)]

Decontamination activities are proposed to meet the final closure performance standard of controlling, minimizing, or
eliminating potential escape of an exposure to hazardous constituents by contaminated equipment and structures. All
contaminated equipment, structures, and soils will be properly disposed of or decontaminated according to 20 NMAC 4.1,
Subpart V, §264.114. Any hazardous waste generated during final closure activities will be managed in compliance with

the facility’s generator status and as described in this application.

The Post-Closure Monitoring Plan describes measures for preventing sampling and drilling equipment cross
contamination during sampling events and measures for decontaminating items after use. Contaminated PPE will be
disposed off-site at an approved facility. [tems slated for reuse will be scrubbed with biodegradable soap and potable
water, triple rinsed in clean water, then wiped dry with a clean towel, and inspected before being properly stored for reuse.

[tems will again be inspected before each use.

Larger equipment (see Section [.1.7) that s used in final closure activities will be moved onto an impermeable synthetic
liner for decontamination. The liner will be designed, constructed, and installed to contain the wash water generated by
the decontamination process, and to provide sufficient load-bearing capacity for the equipment. Activities will be
conducted at the inner perimeter of the LTU so recontamination is prevented as equipment exit the site. Decontamination
includes scraping, brushing, or otherwise removing soil that may be clustered on equipment. The outer surface and
undercarriage will be washed with potable water and scrubbed with biodegradable soap as necessary to remove remaining
residues. [tems will be inspected and allowed to air dry before removal from the decontamination area. Wash waters will
either be allowed to evaporate or be properly processed through the plant wastewater treatment system. The liner will be

properly disposed after use.

[.5.5 Final Cover [20 NMAC 4.1, Subpart V, §264.280(c)(1)]

Maintaining surface soil conditions that foster ample coverage of a vegetative growth are additional measures planned
to meet the closure performance standard. The final closure schedule (Table [-2) shows how closure and post-closure
activities are coordinated. Activities included in vegetative cover maintenance are: inspection, testing soils, amending soils
as necessary, planting, irrigating, if necessary, and cultivating young seedlings. Adjustments may be made as indicated

by routine inspections of vegetative growth.
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For organic and metal constituents, in situ treatment will continue as required by 20 NMAC 4.1, Subpart V, §264.273(a).
The vegetative top cover will not substantially impede degradation, transformation, or immobilization of hazardous
constituents in surface soils. Ciniza will use a biological test (such as Microtox), to confirm phytotoxicity. Once it has
been determined that the LTU surface is not toxic to the final vegetative cover, the LTU soil surface will be prepared and
amended as necessary for seeding. At least a 4-in. topsoil cover will be applied for plant growth.

The LTU surface will be graded as necessary to eliminate local depressions and elevations and provide a flat even expanse.
A level surface minimizes the ponding of precipitation and irrigation water, controlling uneven water percolation into the

soil. Uniform water distribution promotes optimum nutrient distribution and enhances growth of the vegetative cover.

After considering the appropriate seeding time and making the evaluations noted, Ciniza will determine the appropriate
time to seed. There may be a lag time between evaluation and actual seeding in order to take advantage of seasonal weather
patterns. Optimal seeding time should occur during the fall or spring immediately following evaluation. When the correct
seeding time 1s reached, the LTU surface will be tilled as necessary to destroy any existing vegetation that may
detrimentally compete with the selected plant species and to create a favorable soil density. Native plant varieties that
spread naturally have been evaluated to determine whether their presence compromises performance of the vegetative
cover. The County Agriculture Agent or other certified professional have been consulted for characteristics of species in
question. It is possible that field tests might be performed to provide preliminary information about final selection of a
particular seed mixture regarding the ability to germinate and develop in soil conditions of the LTU. The following three

factors must be considered for seeding:

1. Seeding Method—Broadcasting or drilling the seeds are the principal preferred methods. Broadcasting,
followed by disking, provides the best soil-seed contact for establishing seedlings.

2. Seeding Rate—The suggested seeding rate will be 12 Ibs/acre to provide adequate density of vegetative cover.

3. Seeding Depth—Seeding depth will be 0.25 to 0.50 in..

Table [-4 includes the species of grasses to be sown. These grasses are known to thrive locally. They share the
characteristics of rapid germination and spread; resistance to fire, insects, and diseases; depth of root system to prevent
erosion,; vegetative thickness to minimize percolation; and low maintenance. The final vegetative cover will be capable

of maintaining growth without extensive maintenance as required by 20 NMAC 4.1, Subpart V, §264.280(c)(2).
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Table I-1. Approved Waste Streams Applied to the Land Treatment Unit
EPA Hazardous Waste No. Annual Application Limit
Waste Description (tons)
D001 [gnitable materials 50
D007 Cooling Water Filter Sludge 5
K049 Slop Oil Emulsion Sludge 200
K050 Heat Exchanger Bundle Cleaning Sludge 15
KO0s51 API Separator Sludge 1,000
K052 Tank Bottoms (Leaded) 5
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Table I-2A. Schedule and Vegetative Cover Activities During Closure

Closure Schedule

An estimated 180 days will be required to accomplish closure procedures and reporting requirements. The year of
closure of the Land Treatment Units is 2000. Closure will observe the schedule provided below.

Activity Milestone Date?
Notify the NMED - 90 days
Begin vegetative cover activities Day 30
Submit certification report to NMED Day 60

Vegetative Cover Activities During Closure

Activity Milestone Date®
Microtox soil test’, if necessary Day 0°
Receive and evaluate test results Day 30
Sotl Amendments, if necessary Day 60
Determine seeding time® Day 60
Prepare LTU Day 90

e Level surface
e Add topsoil layer
» Irrigate as necessary

Low Maintenance Vegetation Day 120
¢ Seeding 1-2 years®
¢ Irrigate as necessary to establish cover system

*Completion dates are dependent on weather conditions and optimal seeding times. NMED will be notified if weather
conditions delay listed activities. Under such circumstances, Ciniza will negotiate the closure schedule with NMED.

®Meicrotox or other soil chemical tests may be conducted as needed. Consult with professional agronomist as needed.
‘Day 0 = within 90 days after post-closure permit issuance (Approval of Closure Plan), weather dependent.

%Time dependent on seed germination and vegetation maturity.
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Table I-2B. Final Closure: Closure and Post-Closure Schedule of Activities
Day 0'
Years
Activity
1 2 3 4 5 6 7 8 9 19 30
SR S NN N N N I N I (N (O O O
Sample and Analysis
ZOI ® [ ] ®
Treatment Zone ) . °
BTZ . ) .
Chinle Slope Wash o o o ° ° ° ™ .
Sonsela Aquifer e o o ) ) . ) .
Inspection and Maintenance’
(See Table F-1 for detailed schedule)y |~~~ -~~~ "~"""-"-7777=°=°=°=°==°=°=°=°=°""=oomoomommmmmmTETTTOT
- Final Cover Activities® o
Certification of Post-Closure Care’ [

! Day 0: All post-closure activities begin 90 days after post-closure permit issuance.

T deeaaa = ongoing activity

} Final cover activities will be completed approximately 120 to 180 days after permit issuance. Completion date is dependent on weather
conditions and optimal seeding times.

* Certification of post-closure care occurs 60 days after completion of the post-closure care period.
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Cost Frequency
Activity Material (over 30 years) Estimated Cost
Sample by Zone
Z0I 4 samples at $1,450 3 $ 17,400
Treatment Zone 4 samples at $1,450 3 $ 17,400
BTZ 4 samples at $1,450 3 $ 17,400
Chinle Slope Wash 1 samples at $1,650 8 $ 13,200
Sonsela Aquifer 4 samples at $1,650 8 $ 52,800
Sample QC 25% of $118,200 $ 29,550
Microtox $300 per test 9 $ 2,700
Soil Amendments 352,000 ft* at 0.02/f° $ 7,040
Establish Vegetative Cover
Top Soil 7.8 acres at $2000/acre $ 15,600
Level LTU 7.8 acres at $950/acre § 7,410
Plant Seed 7.8 acres at $750/acre $ 5,850
Water 1140 Mgal. at $1/Mgal. $ 1,140
Routine Maintenance and Repair
Site Inspection Weekly inspection § 6,000
Security Device $100 annually $ 3,000
Runon/Runoff $1,000 annually to maintain $ 30,000
perimeter berm
Prepare Certification
e Certify LTU Closure 120 hours at $125/hour $ 15,000
Notice in Deed 6 hours at $150/hour $ 900
¢ Certify Final Closure 120 hours at $125/hour $ 15,000
Notice in Deed 6 hours at $150/hour $ 900
Total Task $258,290
Overhead $ 25,829
Contingency $ 25829
TOTAL 5309,948
Mgal. = million gallons
Z0l = Zone of Incorporation
BTZ = Below Treatment Zone
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Table I-4. Revegetation Seed Mixture

Seed Type Pls/Ac’
Blue Grama, Bouteloua gracilis “Lovington” 2
Sideoats Grama, Bouteloua curipendula “El Reno” 4
Buffalo Grass, Buchloeda tyloides “Texoka” 5
Alkali Sacaton, Sporbolus airoides 0.5

*Pounds of pure live seed per acre.
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Fence

Warning Signs

Figure I-2b. LTU, Location of Fence, and Warning Signs Detail/Photos
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E.0 POST-CLOSURE MONITORING

Ciniza Refinery has established a post-closure monitoring program in accordance with requirements of 20 NMAC
4.1, Subpart IX, §270.14(c) and §270.20(b)(3). Ciniza is committed to protecting human health and the
environment and therefore proposes a post-closure monitoring program that consists of two monitoring
sequences: early detection monitoring in the unsaturated zone, and detection monitoring in the groundwater at
the point of compliance. The two monitoring sequences, detailed in Appendix E, Post-Closure Monitoring Plan,
ensure that data obtained during all post-closure monitoring activities are scientifically defensible and support

regulatory compliance.

Early detection monitoring will detect whether any migration of hazardous constituents from the treatment zone
has occurred and to ensure that hazardous constituents within the treatment zone have been successfully treated.
The number and depth of samples have been selected to adequately detect potential migration of hazardous
constituents and determine successful treatment, degradation, transformation, and immobilization in the treatment
zone. The details for early detection monitoring are provided in Appendix E, Post-Closure Monitoring Plan, and

are summarized in Section E. 1.

Detection monitoring comprises the monitoring program required at 20 NMAC 4.1, Subpart V, 264, Subpart F
for the uppermost Sonsela aquifer. The purpose of the detection monitoring is to determine existing conditions
of groundwater quality and quantity around the LTU. The number and depth of samples and analytical methods
have been selected to effectively monitor the saturated zones beneath the LTU. The detection monitoring,
designed to monitor the Sonsela aquifer, is provided as Appendix E, Post-Closure Monitoring Plan, and is

summarized in Section E 2.

E.1 Early Detection Monitoring [20 NMAC 4.1, Subpart V, §264.278 and Subpart IX, §270.20(b)]

Ciniza will sample and analyze during the post-closure care period to meet the requirements of 20 NMAC 4.1,
Subpart V, §264.278 and Subpart IX, §270.20(b). The carly detection monitoring includes sampling soil in the
ZOLI, the treatment zone, below the treatment zone (BTZ), and groundwater in the Chinle slope wash. The early
detection monitoring will yield samples that provide a reliable measurement of the quality of the soil and

groundwater beneath the treatment zone.

Selection of analytical parameters, i.¢., the modified Skinner List and principal hazardous constituents (PHCs),
is based on the hazardous constituents expected to be present in the waste and their associated degradation

products. The modified Skinner List is a subset of 40 CFR 261 Appendix VIII constituents and identifies the
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specific hazardous constituents of concern that typically may be found in refinery waste. NMED established
PHCs for the LTU in the Ciniza Hazardous Waste Facility Permit. PHCs are hazardous constituents contained
in waste applied to the LTU. NMED determined these PHCs most difficult to treat, considering the combined
effects of degradation, transformation, and immobilization. Ciniza will analyze samples for hazardous

constituents from the modified Skinner List and PHCs, collectively referred to as the modified Skinner List.

The sampling schedule (Figure E-1) for the ZOI, treatment zone, BTZ, and Chinle slope wash provides a
sampling frequency based on maximum protection of human health and the environment, while minimizing
disruption of the LTU and underlying sediments. Ciniza will analyze samples for organics and metals identified

on the modified Skinner List. The sampling schedule is described for each zone in the following subsections.

E.1.1 Zone of Incorporation Sampling

Ciniza will sample the ZOT (upper 12 in. of the treatment zone) to confirm treatment and to ensure that hazardous
constituents within the treatment zone have been successfully treated. Ciniza will obtain soil samples following
the protocols in Appendix E, Post-Closure Monitoring Plan, which identifies procedures for obtaining soil
samples, determining sampling locations, decontaminating equipment, and chain of custody (COC); analytical

parameters; analytical procedures; and quality assurance/quality control (QA/QC) requirements.

E.1.1.1 Sampling Frequency and Analytical Parameters. Characterization of the ZOI was completed in 1999

during a special sampling event. The ZOI was characterized for both organics and metals identified on the
modified Skinner List (Tables E-1A through E-1D); Tables E-2A through E-2D list the results for this sample
event. During the post-closure care period, the ZOI will be sampled three times, with minimum disruption of the

vegetative cover.

 Events 1, 2. and 3: The three post-closure sampling events will take place in the ninth year, 19® year,
and 30" year, respectively, of post-closure care. Analytical parameters selected for Events 1, 2, and
3 are both organics and metals identified in the modified Skinner List.

- Organics Modified Skinner List Tables E-1A and E-1B
- Metals Modified Skinner List Tables E-1C and E-1D

The sampling frequency for organics and metals during post-closure care period is detailed on Figure E-1. This
schedule assumes the early sampling events demonstrate no statistically significant increase for any analytes in

the ZOI.
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If sample results from any sampling event indicate a statistically significant increase in hazardous constituents,
then sampling frequency may be modified after consultation with NMED. If a statistically significant increase
is indicated and confirmed following protocol established in Appendix E, Post-Closure Monitoring Plan,
appropriate notification to NMED will be provided and a permit modification may be required for further
characterization of the ZOI. The characterization, if required, will include all organics and metals in the modified
Skinner List. Confirmation may also trigger a special sampling and analysis event of the Chinle slope wash. This
special sampling event, if necessary, will provide additional information on hazardous constituents present and

potential migration out of the ZOI.

E.1.2 Treatment Zone and Below the Treatment Zone Sampling

Ciniza will sample the treatment zone and BTZ following the protocols in Appendix E, Post-Closure Monitoring
Plan. The Post-Closure Monitoring Plan identifies procedures for obtaining soil samples, determining sampling
locations, decontaminating equipment, and COC; analytical parameters; analytical procedures; and QA/QC

requircments.

Initial characterization of the treatment zone and BTZ was conducted in a 1999 special sampling event
(Tables E-2A through E-2D). The zones were characterized for both organics and metals identified in the
modified Skinner List (Tables E-1A through E-1D).

The treatment zone and BTZ sampling frequency is parallel to the frequency of ZOI sampling. The treatment zone
and BTZ will be sampled within the ninth year, 19" year, and 30" year of post-closure care. The samples will be
analyzed for both organics and metals in the modified Skinner List. The sampling schedule is detailed on

Figure E-1.

If a statistically significant increase is indicated and confirmed following protocol established in the Post-Closure
Monitoring Plan, appropriate notification to NMED will be provided and a permit modification may be required
for further characterization of the treatment zone and/or the BTZ. The characterization, if required, will include
all organics and metals in the modified Skinner List. Confirmation may also trigger a special sampling and
analysis event of the Chinle slope wash. This special sampling event will provide additional information on

hazardous constituents present and potential migration out of the treatment zone.

E.1.3 Chinle Slope Wash Sampling

Beneath the LTU, a water-bearing unit known as the Chinle slope wash lies on top of, but is not part of, the

Chinle formation. This water-bearing unit is located above the Chinle formation, and consequently, is located
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above the Sonsela aquifer (Figure I-1 demonstrates this stratigraphic sequence). The Sonsela is the geologic unit
that meets the regulatory definition of the uppermost aquifer that must be monitored in accordance with
20 NMAC 4.1, Subpart V, 264. Although the Chinle slope wash does not meet the regulatory definition of an
aquifer that must be monitored, as part of early detection monitoring, Ciniza will sample groundwater from the

Chinle slope wash to be protective of human health and the environment.

The Chinle slope wash will be sampled using one downgradient stainless steel, shallow monitoring well
(SMW)-4. The Post-Closure Monitoring Plan identifies procedures for obtaining groundwater samples from
SMW-4, decontaminating equipment, and COC; analytical parameters; analytical procedures; and QA/QC
requirements. If SMW-4 is dry, this observance will be reported for that sampling event and no further sampling

will be conducted until the next scheduled sampling event.

E.13.1 Background Determination. Background values for Chinle slope wash samples are not established.

Detection of any constituents from Tables E-1A through E-1D, above regulatory limits, may generate additional
sampling after consultation with NMED.

E.1.3.2 Sampling Frequency. The Chinle slope wash will be sampled annually for three years. After year three,

the Chinle slope wash will be sampled biennially up to and including year nine of the post-closure care period;
then the Chinle slope wash will be sampled in years 19 and 30 of post-closure care period. The samples will be

analyzed for the organics noted in the modified Skinner List (Tables E-1A and E-1B).

[f a statistically significant increase is indicated and verified following protocol established in the Post-Closure
Monitoring Plan, Ciniza will submit the required notification to the NMED, and a permit modification may be
required to further characterize the release. Prior to submitting a modification request, Ciniza may demonstrate
that the release is from a source other than the LTU or is from errors in sampling, analysis, or data evaluation.
Any modification request will address compliance monitoring requirements and will consist of an approach that
is tailored to the specific qualities of the release (e.g., location, depth, concentration, media, constituent identified,

migration characteristics expected).

E.2 Detection Monitoring [20 NMAC 4.1, Subpart V, §264.97 and §264.98 and Subpart IX, §270.14(c)]

Ciniza will conduct detection monitoring during the post-closure care period in accordance with the requirements
of 20 NMAC 4.1, Subpart V, §264.97 and §264.98 and Subpart [X, §270.14(c). The detection monitoring will
yield samples that represent the quality of hydraulically upgradient groundwater in the Sonsela that could not be
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affected by LTU operations and samples that represent the quality of downgradient groundwater passing the point

of compliance (defined in Section E.2.2).

E2.1 Contaminant Plume Description [20 NMAC 4.1, Subpart X, §270. 14(c)(4)]

Ciniza has routinely monitored the Sonsela aquifer as well as the vadose zone above the Chinle formation in
accordance with the Ciniza Hazardous Waste Facility Permit throughout the life of the LTU. This monitoring has
at no time indicated that a plume of contamination has migrated from the treatment zone; therefore, the

requirements of 20 NMAC 4.1, Subpart IX, §270.14(a)(4) do not apply.

E.2.2 Description of Wells [20 NMAC 4.1, Subpart V, §264.97(a), (b), and (c); §264.98(b); and Subpart IX,
§270.14(c)(3)]

20 NMAC, Subpart V, §264.97 requires that the quality of the groundwater passing the point of compliance in
the uppermost aquifer be monitored. 20 NMAC, Subpart V, §264.95 defines the point of compliance as a vertical
surface located at the hydraulically downgradient limit of the waste management unit that extends down into the
uppermost aquifer underlying the unit. The uppermost aquifer beneath the LTU is the Sonsela, which is a
confined aquifer that generally flows to the north/northeast under the LTU. Ciniza maintains four groundwater

monitoring wells (MWSs) at the LTU.

Pursuant to 20 NMAC Subpart V, §264.97, Ciniza measured background conditions in the Sonsela by sampling
groundwater from MW-4, which is completed in the same region of the Sonsela as MW-1, MW-2, and MW-3.
MW-4 is located upgradient from the LTU. Water that passes beneath the LTU in the Sonsela is sampled from
MW-1, MW-2, and MW-3, which are located on the downgradient edge of the LTU. MW -1, MW-2, and MW-5

arc completed in the uppermost aquifer (i.e., Sonsela) at the point of compliance.

E.2.3 Sampling and Analysis Procedures [20 NMAC 4.1, Subpart V, §264.97(d), (e), and (f) and §264.98(d),
(e), and (f); and Subpart X, §270.14(c)(5) and §270.14(c)(6)(iv)]

Ciniza obtains groundwater samples following the protocols in the Post-Closure Monitoring Plan. The Post-
Closure Monitoring Plan identifies procedures for obtaining groundwater samples, decontaminating equipment,
and COC; analytical parameters; analytical procedures; and QA/QC requirements. These procedures have been

designed to ensure that monitoring results provide a reliable indication of groundwater quality below the LTU.

Ciniza will determine groundwater elevations in MW prior to well evacuation each time the groundwater is
sampled. Ciniza will determine the groundwater surface elevation using the electric tape method or other

acceptable method prior to obtaining samples. Using the groundwater surface elevation data, Ciniza will
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determine the groundwater flow rate and the direction of flow in the Sonsela aquifer at least annually to ensure

that the monitoring system location is adequate.

The Sonsela aquifer will be sampled annually for three years. After year three, the Sonsela aquifer will be
sampled biennially up to and including year nine of the post-closure care period; then the aquifer will be sampled
in vears 19 and 30 of post-closure care period. The samples will be analyzed for both organics and metals in the

modified Skinner List provided in Tables E-1A through E-1D.

If Sonsela sampling results indicate that there is statistically significant increase of hazardous constituents in the
Sonsela aquifer, notification of the increase will be provided to the NMED in writing within seven days of that
determination. At that time, Ciniza will sample MW-1, MW-2, MW-4, and MW-5, to determine whether
constituents in Appendix VIII of 20 NMAC 4.1, Subpart V, 264 are present and in what concentrations. Within
one month after determination and notification to NMED, Ciniza will resample these MWs and repeat the
analysis for any compounds previously detected. Prior to submitting a modification request, Ciniza may
demonstrate that the release is from a source other than the LTU or is from errors in sampling, analysis, or data
evaluation. If confirmation sampling verifies Appendix VIII constituents, Ciniza will, within 90 days, submit an
application to the NMED to establish a compliance monitoring program for the LTU using the detected

compounds as a basis for the compliance monitoring program.

E.2.4 Indicator Parameters, Waste Constituents. Reaction Products to be Monitored [20 NMAC 4.1, Subpart
V. §264.98(a) and Subpart IX, §270.14(c)(6)(1)]

Selection of analytical parameters is based on the hazardous constituents expected to be present in the waste and
their associated degradation products. Expected hazardous constituents were identified from the modified Skinner
List and PHCs (collectively referred to as the modified Skinner List). PHCs are those identified on the Ciniza
Hazardous Waste Facility Permit and the modified Skinner List is a subset of 40 CFR 261 Appendix VIII
constituents and identifies the specific hazardous constituents of concern that typically may be found in refinery

waste. The analvtical parameters for detection monitoring are listed in Tables E-1A through E-1D.

E.2.5 Background Groundwater Quality and Concentration Values [20 NMAC 4.1, Subpart V, §264.97(a)(1)
and (g), §264.98(g); and Subpart IX, §270.14(c)(6)(iii)]

Background groundwater quality values were established for the LTU during the Land Treatment Demonstration;

however, MW-4 will continue to be sampled at the same interval as the other MW to continuously monitor any
changes in background water quality. To ensure that sampling and analytical quality control (QC) is verified,

analytical results for the upgradient well (MW-4) will be compared to downgradient wells (MW-1, MW-2, and
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MW-5). Statistical methods will be employed to determine whether fluctuation in results represent impacts from
the LTU or reflect variances in sampling and analytical procedure, natural groundwater fluctuation, or other non-

LTU influences. A summary of the statistical methods used is provided in Section E.2.6.

E.2.6 Statistical Procedures [20 NMAC 4.1, Subpart V, §264.97(h) and §264.97 (1)(1), (5), and (6)]

20 NMAC 4.1, Subpart V, §264.97(h) requires that groundwater monitoring data be evaluated using statistical
analysis. Ciniza has evaluated groundwater monitoring data using Cochran's approximation to the Behrens-Fisher
Student’s T-test for its existing groundwater monitoring program. Ciniza plans to continue using this
methodology to evaluate groundwater monitoring data during the post-closure care period. Details about the

methodology used for the detection monitoring is included as Appendix F.

E.2.7 Notification and Reporting [20 NMAC 4.1, Subpart V, §264.97 (j) and §264.98 (g)]
Pursuant to the requirements of 20 NMAC 4.1, Subpart V, §264.97(j), Ciniza will submit a groundwater

monitoring report annually to the NMED for review.

8A79-01.DOC E-7



20d'10-6LVS8

8-d

Table E-1A. Modified Skinner List 8260 Volatile Organics and PHCs"

Liquid Soil
Reporting® Reporting*

EPA Method Holding Limit Limit
Parameter SW-846 Description Containers  Preservative  Time/Days (ng/L) (mg/kg)
Benzene 8260 GC/MS G 4°C 14 5 0.67
2-Butanone (MEK) 8260 GC/MS G 4°C 14 1900 7000
Carbon Disulfide 8260 GC/MS G 4°C 14 1000 350
Chlorobenzene 8260 GC/MS G 4°C 14 39 54
Chloroform 8260 GC/IMS G 4°C 14 0.16 0.24
Chloromethane 8260 GC/MS G 4°C 14 1.5 1.2
1,1 Dichloroethane 8260 GC/MS G 4°C 14 25 580
1,2 Dichloroethane 8260 GC/MS G 4°C 14 5 0.34
1,1 Dichloroethene 8260 GC/MS G 4°C 14 50 0.053
trans-1,2-Dichloroethene 8260 GC/MS G 4°C 14 100 63
1,4-Dioxane 8260 GC/MS G 4°C 14 6.1 44
Ethylbenzene® 8260 GC/MS G 4°C 14 700 230
Methylene Chloride 8260 GC/MS G 4°C 14 4.3 8.6
Styrene . 8260 GC/MS G 4°C 14 100 1700
1,1,2,2-Tetrachloroethane 8260 GC/MS G 4°C 14 0.55 0.37
Tetrachloroethene® 8260 GC/MS G 4°C 14 5 49
Toluene 8260 GC/MS G 4°C 14 1000 520
1,1,1-Trichloroethane 8260 GC/MS G 4°C 14 200 710
Trichloroethene 8260 GC/MS G 4°C 14 5 2.7
Total Xylene™ ¢ 8260 GC/MS G 4°C 14 620 860
Ethylene Dibromide® 8260 GC/MS G 4°C 14 0.1 0.005
Acetone 8260 GC/MS G 4°C 14 610 1500

*Principal hazardous constituent identified in Ciniza ! lazardous Waste Facility Permit,
®Additional constituents.

“Based on EPA Region 6, Human Health Medium-Specific Screening Levels and NM WQCC Regulations (1996). Analytical detection limits are required to be lower than

reporting limits.
%Regulatory limits for individual isomers combined into a ‘total’ limit for these compounds.

mgkg =  milligrams per kilogram

ug/L, = microgram per liter

G = glass with Teflon-lined lid

GC/MS =  gas chromatography/mass spectrometry
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Table E-1B. Maodified Skinner List 8270 Semivolatile Organics and PHCs*

Liquid Soil
EPA Reporting Reporting

Method Holding Limit Limit
Parameter SW-846  Description  Container  Preservative Time/Days (pg/L)* (mg/kg)"
Anthracene 8270 GC/MS G 4°C 14 1800 16000
Benzo(a)Anthracene 8270 GC/MS G 4°C 14 0.09 0.62
Benzo(b)Fluoranthene 8270 GC/MS G 4°C 14 0.09 0.62
Benzo(k)Fluoranthene 8270 GC/MS G 4°C 14 0.9 6.2
Benzo(a)Pyrene® 8270 GC/MS G 4°C 14 0.2 0.062
Butyl Benzyl Phthalate 8270 GCMS G 4°C 14 ¢ ¢
Chrysene® 8270 GC/MS G 4°C 14 9.2 62
Diethy! Phthalate 8270 GC/MS G 4°C 14 ¢ €
7,12-Dimethylbenz(a)-Anthracene 8270 GC/MS G 4°C 14 ¢ €
Dimethyl Phthalate 8270 GC/MS G 4°C 14 370000 100000
Di-n-Octyl Phthalate 8270 GC/MS G 4°C 14 730 1200
Fluoranthene 8270 GC/MS G 4°C 14 1500 2300
Indeno(1,2,3-cd)Pyrene 8270 GC/MS G 4°C 14 0.09 0.62
2-Methylnaphthalene® 8270 GC/MS G 4°C 14 30 660
2-Methylphenol (Cresol) 8270 GC/MS G 4°C 14 1800 3000
3/4-Methylphenol (Cresol) 8270 GC/MS G 4°C 14 1980 3300
Naphthalene 8270 GC/MS G 4°C 14 30 55
4-Nitrophenol 8270 GC/MS G 4°C 14 2300 3800
Phenanthrene® 8270 GC/MS G 4°C 14 ° ¢
Pyrene® 8270 GC/MS G 4°C 14 180 1700
Pyridine 8270 GC/MS G 4°C 14 37 61
Quinoline 8270 GC/MS G 4°C 14 0.006 0.04
Benzenethiole 8270 GC/MS G 4°C 14 ¢ ©
Phenol 8270 GC/MS G 4°C 14 22000 36000
Bis(2-Ethylhexyl)phthalate® 8270 GC/MS G 4°C 14 6.0 35
Dibenz(a,j)acridine” 8270 GC/MS G 4°C 14 © ©
Dibenz(a,h)-anthracene 8270 GC/MS G 4°C 14 10.0 0.062
Dichlorobenzene® 8270 GC/MS G 4°C 14 675 410
Methyl Naphthalene 8270 GC/MS G 4°C 14 30 €
2,4-Dimethylphenol 8270 GC/MS G 4°C 14 10.0 1200
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Table E-1B. Modified Skinner List 8270 Semivolatile Organics and PHCs* (Continued)

200 10-6LVS

Liquid Seil
EPA Reporting Reporting

Method Holding Limit Limit
Parameter SW-846  Description  Container  Preservative Time/Days (ng/L)* (mg/kg)*
2,4-Dinitrophenol® 8270 GC/MS G 4°C 14 73 1200
Indene’ - - - - - ¢ ¢
Benzo(j)Fluoranthene 8270 GCMS G 4°C 14 ¢ ¢
2-Chlorophenol 8270 GC/MS G 4°C 14 30 61
2,4,6-Trichlorophenol 8270 GC/MS G 4°C 14 6.1 44
Di-n-Butyl Phthalate 8270 GC/MS G 4°C 14 3700 6100
Benzyl Alcohol® 8270 GCMS G 4°C 14 11000 18000
Methyl Chrysene 8270 GC/MS G 4°C 14 e e
Total Cresol* 8270 GC/MS G 4°C

14 3780 6300

o1-d

“Principal hazardous constituent identified in Ciniza Hazardous Waste Facility Permit.

®Additional constituents.
“Based on EPA Region 6, Human Health Medium-Specific Screening Levels and NM WQCC Regulations (1996). Analytical detection limits are required to be lower

than reporting limits,
9Use a non-SW-846 method to analyze for indene because there is no established SW-846 method.

‘No regulatory limit provided.

rRegulatory limits for individual isomers combined into a “total’ limit for these compounds.

ug/L = microgram per liter

mg/kg =  milligram per kilogram

G = glass with Teflon-lined lid

GC/MS = gas chromatography/mass spectrometry
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Table E-1C. Modified Skinner List Metals and PHCs®

20d'10-6LVS

I-4

Soil
Aqueous Reporting

EPA Method Holding Reporting Limit
Parameter SW-846 Description Container  Preservative®  Time/Days Limit (pg/L)* (mg/kg)*
Antimony 7060(aq), 6010 GFAA/ICP PorG 4°C 180 6.0 31
Arsenic 6010 ICP-AES PorG 4°C 180 50 22
Barium 6010 ICP-AES Por G 4°C 180 2000 5400
Beryllium 6010 ICP-ALS PorG 4°C 180 40 150
Cadmium 6010 ICP-AES PorG 4°C 180 5.0 39
Chromium® 6010 ICP-AES PorG 4°C 180 100 210
Cobalt 6010 ICP-AES Por G 4°C 180 50 3400
Lead® 6010 ICP-AES PorG 4°C 180 15 400
Nickel 6010 ICP-AES Por G 4°C 180 100 1600
Selenium 6010 ICP-AES Por G 4°C 180 50 390
Silver 6010 ICP-AES PorG 4°C 180 20 390
Vanadium 6010 ICP-AES PorG 4°C 180 260 550
Zinc 6010 ICP-ALS PorG 4°C 180 10000 23000

*Principal hazardous constituent identified in Ciniza Hazardous Waste Facility Permit.
bAqueous samples are field acidified to pH < 2 with FINO3 and must not be refrigerated. Non-aqueous samples are cooled to 4°C.

‘Based on EPA Region 6, Human Health Medium-Specific Screening Levels and NM WQCC Regulations (1996). Analytical detection limits are required to be lower than
reporting limits.

pg/t = microgram per liter
mg/kg milligram per kilogram

ICP-AES =  Inductively Coupled Plasma - Atomic Emission Spectroscopy
G = glass
P = linear polyethylene, polypropylene, or Teflon
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Table E-1D. Mercury® and Cyanide

Aqueous Soil
Reporting Reporting
EPA Mecthod Holding Limit Limit
Parameter SW-846 Description Container Preservative  Time/Days (ng/L)* (mg/kg)*
Mercury® 7470/7471 CVAA Por G 4eC® 28 2.0 23.
Cyanide 335.3/ Colorimetry PorG 4ec? 14 200 1200

9010, 9014

ci-d

*Principal hazardous constituent identified in Ciniza 1lazardous Waste Facility Permit.

bAqucous samples are field acidified to pH < 2 with HNO; and must not be refrigerated. Non-aqueous samples are cooled to 4°C.

‘Based on EPA Region 6, Human Health Medium-Specific Screening Levels and NM WQCC Regulations (1996). Analytical detection limits are required to be lower than
reporting limits.

quucous samples are field adjusted to pI1>12 with NaOH and refrigerated. Non-aqueous samples are cooled to 4°C.

pg/l = microgram per liter

mg/kg = milligram per kilogram

CVAA = cold vapor atomic absorption

G = glass

P = linear polyethylene, polypropylene, or Teflon
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Table E-2A. Inorganic Parameters — ZOI, Treatment Zone, BTZ — 1999

Tatal Total Organic Total Kjeldahl
Analye  pH Phosphorus ~ Oil & Grease Carbon Nitrogen

Reporting Limit NA 0.025 50 0.05 50
Sample Number Units pH units mg/Kg mg/Kg % mg/Kg
Z0I-3-38-051899 6.60 0.06 3500 1.7 500
3FT-3-38-051899 * * * * *
BTZ-3-38-051899 835 * * 0.27 *
Z0I1-3-97-051899 8.01 0.54 900 0.50 190
3FT-3-97-051899 * * * * *
BTZ-3-97-051899 8.57 * * 0.18 *
Z0I-3-135-051899 8.48 0.24 <50 0.26 320
3FT-3-135-051899 * * * * *
BTZ-3-135-051899 8.41 * * 0.32 *
Z0I1-3-152-051899 8.40 0.19 <50 0.36 300
3FT-3-152-051899 * * * * *
BTZ-3-152-051899 8.93 * * 0.14 *
Z01-2-40-051899 7.09 024 18000 58 700
3FT-2-40-051899 * * * * *
BTZ-2-40-051899 8.05 * * 0.31 *
Z201-2-41-051899 8.09 02 4500 32 540
3FT-2-41-051899 * * * * *
BTZ-2-41-051899 8.10 * * 0.31 *
Z01-2-107-051899 7.47 0.17 7000 3.4 510
3FT-2-107-051899 * * * * *
BTZ-2-107-051899 8.40 * * 0.22 *
Z01-1-40-051899 7.61 0.13 6600 2.8 730
3FT-1-40-051899 * * * * *
BTZ-1-40-051899 8.39 * * 0.22 *
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Table E-2A. Inorganic Parameters — ZOI, Treatment Zone, BTZ — 1999 (Continued)

Total Total Organic Total Kjeldahl
Analyte pH_ _ Phosphorus Oil & Grease Carbon Nitrogen

Reporting Limit NA 0.025 50 0.05 50
Sample Number Units pH units mg/Kg mg/Kg % mg/Kg
Z0I-1-98-051899 7.20 0.27 4900 2.6 500
3FT-1-98-051899 * * * * *
BTZ-1-98-051899 8.42 * * 0.29 *
ZOI-1-143-051899 7.90 0.18 10000 5.5 230
3FT-1-143-051899 * * * * *
BTZ-1-143-051899 8.54 * * 0.37 *

NOTE:

* Analysis not required
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Table E-2B. ICP 6010 Metals and Mercury — ZOI, Treatment Zone, BTZ — 1999

N
Sample Number E E Cég g S ('E.) § ;13 é 3 E g
Z01-3-38-051899 <l.2 3.9 340 <l.2 <12 190 5.1 21 11 <1.2 16 <0.1
3FT-3-38-051899 <1.2 1.5 200 1.4 <l.2 8.9 5 11 9.8 <1.2 18 <0.1
BTZ-3-38-051899 <1.2 24 300 1.4 <l.2 25 86 12 20 <l.2 43 <0.1
Z0I-3-97-051899 <12 1.6 360 1.4 <12 24 7 12 14 <}.2 30 <0.1
3FT-3-97-051899 <1.2 1.6 310 1.8 <].2 27 8.8 13 19 <l.2 40 <0.1
BTZ-3-97-051899 <1.1 1.6 330 12 <l.1 10 53 9.1 11 <l.1 22 <0.1
Z01-3-135-051899 38 17 3400 11 <1.2 130 63 120 130 © <1.2 220 <0.1
3FT-3-135-051899 <l.1 1.7 360 1.5 <1.1 24 8.4 12 18 <l.1 36 <0.1
BTZ-3-135-051899 <l.2 1.4 330 1.6 <l.2 6.2 4.1 10 7.6 <12 16 <0.1
Z0I1-3-152-051899 <1.2 1.5 350 1.5 <l.2 8.5 5.3 10 11 <1.2 17 <0.1
3FT-3-152-051899 <l.1 14 370 14 <l.1 17 7 11 15 <1.1 27 <0.1
BTZ-3-152-051899 <l.1 1.1 430 <1.1 <l1.1 7.8 4.7 85 88 <l.1 18 <0.1
ER-POST CELL 1-98-0518-99 <001 <001 <00l 0004 0004 <001 <001 <001 <00l <001 <001 <0002
Z01-2-40-051899 <l1.1 20 710 <l.1 <l.1 200 9.7 87 54 <1.1 40 13
3FT-2-40-051899 <12 1.2 310 13 <1.2 7.4 4.9 9.6 9.4 <12 14 <0.1
BTZ-2-40-051899 <1.2 1.4 260 1.5 <1.2 17 6.9 12 15 <1.2 27 0.18
Z201-2-41-051899 1.2 10 550 <12 <l.2 310 8.2 54 32 33 35 84
3FT-2-41-051899 <1.2 13 290 1.7 <1.2 18 7 13 15 <12 28 <0.1
BTZ-2-41-051899 <l.1 1.8 270 1.4 <1.1 18 7.1 12 15 <l1.1 30 <0.1
Z201-2-107-051899 <2.5 7.5 350 <1 0.78 220 6.2 40 24 <25 21 1.6

1°0 uoIsIAYy
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Table E-2B. ICP 6010 Metals and Mercury — ZOI, Treatment Zone, BTZ — 1999 (Continued)

3 9 £ § 5 g - — 5 é g
Sample Number g < m m O O O 3 Z A > p
3FT-2-107-051899 <2.5 <2.5 290 <1 <0.5 94 43 11 9.4 <25 15 <0.1
BTZ-2-107-051899 <2.5 <2.5 230 1.1 <0.5 12 5.1 10 12 <2.5 19 <0.1
Z0I-1-40-051899 <2.5 <2.5 290 <] <0.5 190 7.1 40 28 <25 30 0.13
3FT-1-40-051899 16 <2.5 180 1.1 <0.5 9.5 4.1 11 9.4 <25 16 <0.1
BTZ-1-40-051899 <2.5 <2.5 210 <] <0.5 12 52 8.9 13 <25 20 <0.1
Z0I-1-98-051899 <2.5 <2.5 1100 <1 <0.5 58 6.6 18 13 <2.5 13 2
3FT-1-98-051899 <2.5 <2.5 140 <l <0.5 7 <2.5 7.9 7 <2.5 12 <0.1
BTZ-1-98-051899 <2.5 <2.5 210 1.1 <0.5 15 5.7 11 13 <2.5 19 <0.1
Z0I-1-143-051899 <2.5 14 350 <l <0.5 140 5.7 53 39 <2.5 35 14
3FT-1-143-051899 <2.5 <2.5 240 <] <0.5 14 5.7 10 13 <25 20 <0.1
BTZ-1-143-051899 <2.5 <2.5 240 1 <0.5 9.2 <2.5 9.1 10 <2.5 13 <0.1

NOTES:

Units are mg/Kg (ER-POST CELL-1-98-0518-99 units are pg/1.).
Results are reported on a dry weight basis.
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Table E-2C. Volatile Analysis by SW-846 Method 8260 — ZOI, Treatment Zone, BTZ — 1999 (Continued)

81-4
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Table E-2C. Volatile Analysis by SW-846 Method 8260 — ZOI, Treatment Zone, BTZ — 1999 (Continued)
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Table E-2D. Semivolatile Analysis by SW-846 Method 8270B — ZOI, Treatment Zone, BTZ - 1999 (Continued)
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Table E-2D. Semivolatile Analysis by SW-846 Method 8270B — ZOI, Treatment Zone, BTZ ~ 1999 (Continued)
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D.0 LAND TREATMENT UNIT PROGRAM HISTORY

Giant owns and operates the Ciniza Refinery in McKinley County, New Mexico. Ciniza was constructed in 1957,
by the El Paso Natural Gas Company, was sold in 1964, and sold again in 1982, to the present owner, Giant
Industries, Inc. Ciniza produces fuel products from crude oil. Various hydrocarbon liquids are stored on-site in
tanks and distributed throughout the refinery via an extensive piping system. Various wastes are generated during
Ciniza operations. Ciniza established the LTU for the degradation, transformation, or immobilization of
hazardous wastes generated at Ciniza. The LTU utilized microbial activity and soil characteristics to treat
hazardous constituents in the waste. The LTU is approximately 1,500 ft northwest of the refinery process area
and consists of three 480-ft x 240-ft sections, as shown on Figure B-1. The LTU received hazardous wastes from
October 10, 1980, to November 8, 1990.

Ciniza established the LTU for the degradation, transformation, or immobilization of hazardous wastes generated

at the Ciniza Refinery. The history of the LTU is summarized in Table D-1.

Historical LTU information and data extracted from existing permit applications, operating permits,
operating records, and other source documents are provided as Appendix C. The inclusion of this
appendix does not imply that historical information and data have been verified.
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Table D-1. LTU History at Ciniza Refinery

Date

Event

August 1980

October 10, 1980
November 1980

November 1980
through February 1988

December 1983

April 1985

February 9, 1987
November 4, 1988
November 8, 1990
1990 to 1993

October 10, 1980
to Present

Ciniza notified EPA that it was a generator and operator of a hazardous waste
management facility.

Ciniza begins application of hazardous wastes to the LTU.
Ciniza submitted a Part A permit application as an “existing facility.”

Ciniza operated the LTU under interim status.

Ciniza submitted a Part B permit application.

Ciniza submitted a land treatment demonstration (LTD) plan and application for a two-
phase LTD permit.

EPA issued Ciniza a short-term LTD permit (NMD00033321 I-1).

The state issued Ciniza a Hazardous Waste Facility Permit (NMD000333211-2).
Ciniza ceased application of hazardous wastes to the LTU.

Ciniza applied nonhazardous wastes to the LTU.

Ciniza has maintained the LTU and has conducted soil and groundwater monitoring.
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J.0 SOLID WASTE MANAGEMENT UNITS

The information provided in this section is submitted in accordance with the applicable requirements of
20 NMAC 4.1 Subpart IX, §270.14(d). The solid waste management units (SWMUs) identified at Ciniza are
listed in Ciniza's Hazardous Waste Facility Permit NMD000333211-2 (EPA 1988).

Ciniza uses the definition of a SWMU presented in 50 Federal Register (FR) 278702. This definition states that
a SWMU is "any unit at the facility from which hazardous constituents might migrate, irrespective of whether
the unit was intended for the management of solid and/or hazardous wastes.” Applying the definition to units at

Ciniza, the following have the potential to be considered SWMUs:

¢ Container storage units ¢ Underground injection wells

» Tanks e Physical, chemical, and biological treatment units

¢ Surface impoundments ¢ Recycling units

»  Waste piles * Areas contaminated by routine and systematic discharges
* Land treatment units from process areas

s Landfills
* Incinerators

The following are not considered SWMUss:

¢ Buildings or structures, unless the sites are or were used for storage, treatment, or disposal of solid
waste or unless the site is contaminated with hazardous constituents to the point of being inherently
waste-like

* Active underground product storage tanks

e One-time releases or spills

¢ Product storage areas having no evidence of routine releases

* Soil beneath existing or former buildings or structures, or surrounding underground storage tanks
(USTs) that have been removed, and that have no visible evidence of contamination and no record

of routine releases

» Hazardous waste management units subject to other statutory authority (e.g., Toxic Substances
Control Act, Clean Air Act, Clean Water Act)

» Areas for which there is no substantial evidence to indicate the existence of a SWMU (e.g.,
abandoned structures that were not used for the treatment, storage, or disposal of solid wastes; septic
tank systems used only for the treatment of domestic waste)

In August 1987, a RCRA Facility Assessment (RFA) was conducted at Ciniza that identified 17 SWMUs and

10 units of concern requiring investigation as sources of suspected releases of hazardous material to the
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environment. From the original 27 SWMUs identified in the Resource Conservation Recovery Act Facility
Assessment (RFA), EPA identified and designated 13 SWMUs in the HSWA permit. The Aeration Basin, not
previously classified as either a SWMU or unit of concern, was added to the list in the HSWA permit as (i)
Aeration Basin resulting in 14 SWMUs. In 1990, in response to permit requirements, Ciniza conducted a release
verification and source characterization study and developed a site-specific Resource Conservation Act Facility
Investigation (RFI) Work Plan. In the RFI Work Plan the 14 SWMUs were reduced to 13 because the Inactive
Land Treatment Area and the Drainage Ditch were combined to become SWMU No. 9, the Drainage Ditch

Near the Inactive Land Treatment Area.

The Ciniza SWMU numbering system differs in the various Ciniza and EPA reference documents related to
SWMUs. The 1998 HSWA permit lists each SWMU preceded by a lowercase roman numeral. The lowercase
roman numerals reflects the document numbering format, not SWMU identification numbers. The 1990 RFI
Work Plan provides the first SWMU numbering system for the 14 SWMUs. EPA letters, 1994, refer to both the
RFI Work Plan numbering system and to arabic numbers assigned to the roman numerals used in the HSWA
permit as a format numbering system. Table J-2 provides a crosswalk between the SWMU numbers designated
in the various reference documents. This Part B post-closure permit application uses the SWMU numbering

system from the RFI Work Plan.

Between November 1990, and October 1992, Ciniza prepared three RFI reports covering the 14 SWMUSs and
submitted them to the EPA for review and comment. Based on the nature and extent of contamination detected
during the RFI, 10 of the SWMUs were recommended for no further action. The four remaining SWMUs were
recommended for corrective action. Voluntary Corrective Action Plans (VCAPs) were prepared for these four
SWMUs and submitted to EPA for review. The following sections describe the activities conducted during RFIs
and correctives actions conducted, as required. Table J-1 provides the SWMU number, SWMU title, and current
status of the Cimza SWMUs; Figure J-14 depicts the 13 SWMUs on the survey plat; and Volume I1I of this Part
B post-closure applicaation provides SWMU Summary Reports as Appendices I-1 through [-13.

J.1 SWMU No. 1, Aeration Basin

SWMU No. 1 (Figure J-1) consists of three cells located west of the Ciniza tank farm. The three cells include two
aerated lagoons and Evaporation Pond No. 1. The aeration basins site was identified as a SWMU, and designated
as SWMU No. 1 during a RFI conducted at the refinery in the early 1990's. Soil samples were collected on the
perimeter of the site and analyzed for volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), and metals. Based on soil sample results, Ciniza recommended NFA for SWMU No. 1. EPA formally
agreed with this finding (Attachment J-1); however, EPA required periodic soil sample collection around the
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aeration basin every five years. Ciniza submitted a survey plat of the site to EPA in 1995. Ciniza conducted the
first sampling event in October 1996, and submitted results to the New Mexico Oil Conservation Division

(NMOCD) in their Quarterly Progress Report for fourth quarter 1996. The Aeration Basin - SWMU No. |
Summary is included as Appendix I-1.

J.2 SWMU No. 2, Evaporation Ponds

SWMU No. 2 (Figure J-2) consists of a series of evaporation ponds located west and northwest of the Ciniza tank
farm. The evaporation pond area was identified as a SWMU, and designated as SWMU No. 2 during a RFI
conducted at the refinery in the early 1990's. This investigation included both soil and groundwater sampling and
analysis. Samples were collected around the perimeter of the ponds and were sampled for VOCs, SVOCs, and
metals. Ciniza recommended NFA for this SWMU and EPA formally approved the finding of NFA on January
7, 1994 (Attachment J-1); however, EPA requested follow-up groundwater sampling from the seven groundwater
wells surrounding the evaporation ponds every five years, with analysis identical to that required in the RFL
Ciniza initiated the five-year sampling schedule in 1996. The survey plat, as required, was submitted to EPA in

1995. The Evaporation Ponds - SWMU No. 2 Summary is included as Appendix I-2.

J.3 SWMU No. 3, Empty Container Storage Area

SWMU No. 3 (Figure J-3) consists of the empty container storage area, which was located behind the
maintenance buildings. The area was used for storing empty drums awaiting recycle. The empty container storage
area was 1dentified as a SWMU, and designated as SWMU No. 3, during a RFI conducted at the refinery in the
early 1990's. The investigation focused on soil sampling and anaysis. Soil borings were drilled to a depth of 4.3
ft, within the perimeter of the empty container storage arca. Samples were collected from each boring in
accordance with procedures specified in the Ciniza Sampling and Analysis Plan. Samples were analyzed for

priority VOCs using EPA-approved methods.

Ciniza recommended NFA for this SWMU and EPA formally approved the finding of NFA on January 7, 1994
(Attachment J-1). The survey plat as required was submitted to EPA in 1995. The Empty Container Storage -
SWMU No. 3 Summary is included as Appendix I-3.

J.4 SWMU No. 4, Old Burn Pit

SWMU No. 4 (Figure J-4) consists of the old burn pit located just north of the Ciniza tank farm. The old burn
pit was used to burn acid-soluble oils (ASOs). ASOs are heavy-molecular-weight, asphalt-type, cross-
polymerized hydrocarbons. The old bumn pit was identified as a SWMU, and designated as SWMU No. 4, during
a RFT conducted at the refinery during the early 1990's. The RFI investigation included soil sampling and
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analysis. Soil borings were drilled to a depth of 4.5 ft, within the perimeter of the old bum pit. Soil samples were

collected from each boring and were analyzed for VOCs, SVOCs, total metals, and pH using EPA-approved

methods. Trace organics and metals were detected. Ciniza recommended NFA for this SWMU, which was

rejected by EPA (Attachment J-1). The EPA required additional borings with samples collected at 6 and 10 ft.

As an interim measure, an engineered earthen cap composed of low hydraulic conductivity, native soil has been

installed over the site. The Old Burn Pit - SWMU No. 4 Summary details these activities and is included as
Appendix 1-4.

J.5 SWMU No. 5, Landfill Areas

In 1987 five inactive solid waste landfill areas were identified a SWMU during a RFA. No further action was
recommended at one site, but further evaluation was required at the other four landfill areas. A subsequent RFI
designated these four inactive solid waste landfill areas collectively as SWMU No. 5. SWMU No. 5 (Figure J-5)
is located midway between the Ciniza tank farm and air strip. Three of the landfill areas are contiguous, and the
fourth is located approximately 30 feet north of the main landfill area. The landfills were used to dispose of
nonregulated materials from refinery construction, maintenance, and operational activities.. The landfills have

been inactive since the early 1980s.

Landfill Area SWMU No. 5 was recommended for corrective action in the Phase [II RFI. A VCAP was submitted
in March 1993; the recommendation was regrading of the landfills, compaction and placement of a 6-in. vegetated
cover layer. EPA approved the VCAP on January 3, 1994 (Attachment J-1). Ciniza proceeded with capping the
landfills in accordance with the approved VCAP. This activity has been documented in the Land(fill Area - SWMU
No. 5 Closure Certification. The closure certification report is included as Appendix I-5 and provides

certification of closure by a registered Professional Engineer.

J.6 SWMU No. 6, Tank Farm—Leaded Gasoline Tanks

SWMU No. 6 (Figure J-6) consists of 10 tanks in the refinery storage area that were used for the storage of
leaded gasolines. The tank farm area was identified as a SWMU, and designated as SWMU No. 6, during a RFI
conducted at the refinery in the early 1990's. Trace organics and metals were detected. In 1994, EPA requested
additional sampling at greater depth (Attachment J-1). Vertical borings were made near the manway of each tank
and an angle boring was made at a preapproved location around each tank. Soil samples were collected and
analyzed for benzene, toluene, ethylbenzene, and xylene (BTEX); lead; and nickel. Laboratory analysis of the free
product indicated that it was gasoline.

Ciniza submitted a VCAP in April 1996 (Giant 1996). The VCAP proposed product recovery from the two
investigation wells, with downgradient well monitoring thereafter. The NMOCD approved the VCAP with

8A79-01.DOC J-4



Part B Permit Application
Revision 0.1
January 2000

modifications, which included drilling six borings to identify the vertical and horizontal extent of the gasoline
plume. Corrective action is proceeding in accordance with the VCAP. The Tank Farm—Leaded Gasoline Tanks
- SWMU No. 6 Summary is included as Appendix [-6.

J.7 SWMU No. 7, Fire Training Area

SWMU No. 7 (Figure J-7) consists of the fire training area located adjacent to the idle process equipment storage
area. It consists of a fire water header, a 4-ft-high by 16-ft-diameter tank, and an industrial pump on a cement
pedestal. The fire training area was used two to three times a vear to train Ciniza Refinery fire crews. The fire
training area was identtfied as a SWMU, and designated as SWMU No. 7, during a RFI conducted at the refinery
in the early 1990's. The investigation included soil sampling and analysis. Soil borings were drilled to a depth
of 4.5 ft around the perimeter of the fire training area. Soil samples were collected at each boring and sampled

for o1l and grease and total petroleum hydrocarbons (TPH) using EPA-approved methods.

The Fire Training Area SWMU No. 7 was recommended for corrective action in the Phase [II RF1 and a VCAP
was submitted in March 1993 (Giant 1993a). The VCAP recommends removing the existing steel tank, acration
of soils beneath the tank to a depth of 5 ft, amending soils with fertilizer and water to increase biological
degradation, and quarterly monitoring. When oil and grease are at, or below cleanup levels, closure will be
initiated. The EPA approved the VCAP January 5, 1994. Corrective action is proceeding in accordance with the
VCAP. The Fire Training Area - SWMU No. 7 Summary is included as Appendix I-7.

J.8 SWMU No. 8, Railroad Rack Lagoon

SWMU No. 8 (Figure J-8) consists of the railroad rack lagoon, and its overflow ditch and fanout. This area is
located to the north of the refinery tank farm area near the railway spur. The railroad rack lagoon was identified
as a SWMU, and designated as SWMU No. 8, during a RFI conducted at the refinery in the early 1990's. Soil
samples from adjacent and under the railroad rack lagoon and within the overflow ditch and fanout area were
collected and analyzed during this initial investigation. A Final Remedy Plan was proposed in the Phase I RFI
supplemental report, which included diverting drainage water around the railroad rack from the existing lagoon
to the refinery wastewater system; plugging the old system; transferring the lagoon liquids to the refinery
wastewater system; and treating contaminated soils. This procedure was formalized through a VCAP for the
Railroad Rack Lagoon. The VCAP was submitted to the EPA in December 1992 and approved in November
1993 (Attachment J-1); however, additional site monitoring during soil remediation is required. Ciniza completed
the piping modifications and evacuation of lagoon liquids by June 1994. Corrective action is ongoing in
accordance with the approved VCAP criteria. The Railroad Rack Lagoon - SWMU No. 8 Summary is included
as Appendix [-8.
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J.9 SWMU No. 9 and No. 14, Drainage Ditch Near the Inactive Land Farm

SWMU No. 9 (Figure J-9) consists of an inactive treatment area and associated drainage ditch. This SWMU is
located north of the Ciniza tank farm. In 1990 the Inactive Land Treatment Unit and Drainage Ditch were
identified as SWMU No. 9 and SWMU No. 14, respectively. They were combined to become SWMU No. 9, the
Drainage Ditch Near the Inactive Land Treatment Area. Specific sample activities at SWMU No. 9 included
vertical soil borings at the inactive treatment area. The soil samples were analyzed for VOCs, SVOCs, and total
metals. Ciniza recommended NFA for the Drainage Ditch Near the Inactive Land Treatment Area; a survey
plat was submitted to EPA in July 1995 (Attachment J-1). The Drainage Ditch Near the Inactive Land Farm
- SWMU No. 9 and No. 14 Summary is included as Appendix [-9.

J.10 SWMU No. 10, Sludge Pits

SWMU No. 10 (Figure J-10) consists of two former American Petroleum Institute (API) separator sludge pits
located to the west of the existing API separator. The pits were backfilled in 1980. The sludge pit area was
identified as a SWMU, and designated as SWMU No. 10, during a RFI conducted at the refinery in the early
1990's. Soil borings were advanced at this site, and samples were collected and anatyzed for VOCs, SVOCs, and
metals. Soil sampling results detected organic contaminants. A Final Remedy Plan was proposed in the Phase
[ RFI supplemental report, which included remediation of the soils. In place remediation of the soils was
formalized in the VCAP for the Sludge Pits submitted to the EPA in December 1992. The EPA approved the
VCAP in November 1993, requiring additional site monitoring. The additional monitoring was completed in
1994. Ciniza is proceeding with corrective actions in accordance with the approved VCAP criteria. The Sludge

Pits - SWMU No. 10 Summary is submitted as Appendix [-10.

J.11 SWMU No. 11, Secondary Oil Skimmer

SWMU No. 11 (Figure J-11) consists of the secondary oil skimmer located south of the main evaporation ponds.
Prior to removal, it was used as a backup oil skimmer during maintenance activities on the primary oil skimmer.
During a 1987 RFA the secondary oil skimmer was identified as a unit of concern. Subsequent investigation
determined this area to be a SWMU, designated as SWMU No. 11. Soil samples were collected from the oil
skimmer area in accordance with the Ciniza Sampling and Analysis Plan. Each of the borings and analyzed for
VOCs and SVOCs using EPA-approved methods. Based on sample results, Ciniza recommended NFA. The EPA
rejected the recommendation and required two additional borings with samples collected at 10 ft. Additional
monitoring was completed. Ciniza 1s proceeding with corrective actions in accordance with the approved VCAP

criteria. The Secondary Oil Skimmer - SWMU No. 11 Summary is submitted as Appendix [-11.
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J.12 SWMU No. 12, Contact Wastewater Collection System

SWMU No. 12 (Figure J-12) consists of the piping runs and catch basins of the Contact Wastewater Collection
System (CWWCS). A Vactor system was used to clean the sewer boxes and underground lines. Once cleaned,
the lines were inspected by inserting TV cameras inside the pipe and video taping the inside of the lines. The
inspection showed evidence of pitting and corrosion throughout the CWWCS; however, it did not show any
evidence of leaks or exfiltration of hydrocarbons into the surrounding soil. NFA was recommended for the
CWWCS in the Phase I RFI report. EPA rejected the NFA recommendation and required inspection of the
CWWLCS every five years, beginning in calendar year 1996. The inspection was to be identical to the one
performed in the RFT unless better technologies are proposed by Ciniza and approved by EPA. Ciniza is currently
inspecting the system and will notify the NMOCD upon completion. CWWCS is also regulated by the NMOCD
pursuant to Clean Water Act (G10-32-Part A). Because the CWWCS is a closed loop system connected to a
permitted unit, it is exempt from HSWA based on Criterion 2 (Attachment J-1). The Contact Wastewater

Collection System - SWMU No. |2 Summary is submitted as Appendix [-12.

J.13  SWMU No. 13, Drainage Ditch Between API Evaporation Ponds and Neutralization Tank
Evaporation Ponds (a.k.a. Drainage Ditch Between API Evaporation Ponds and the North Series and
South Series of Ponds)

SWMU No. 13 (Figure J-13) consists of the small overflow lagoon known as Pond No. 10 and its associated
drainage ditch. The drainage ditch site was identified as a SWMU, and designated as SWMU No. 13, during a
RFI conducted at the refinery in the early 1990's. Based on the results of soil collected on the perimeter of the
pond and beside the ditch, Ciniza recommended NFA for this SWMU. The EPA concurred with this finding of
NFA and approved cessation of the investigative process; however, they required soil sample collection around
the drainage ditch every five years, with analysis identical to that required in the RFI. The EPA reviewed Ciniza’s
proposal and in August 1994, agreed to the five-year sampling schedule to begin in 1995. Ciniza also submitted
a survey plat of the site in July 1995. Cimza conducted the first sampling event in October 1996, and submitted
results to the NMOCD in their Quarterly Progress Report for fourth-quarter 1996. The Drainage Ditch Between
API Evaporation Ponds and Neutralization Tank Evaporation Ponds - SWMU No. |3 Summary is submitted
as Appendix I-13.
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Status

Report

SWMU
No.!  SWMU Title

1 The Aeration Basin (i)°

2 The Evaporation
Ponds (i1)

3 Empty Container Storage
Area (v)

4 Old Burn Pit (vii1)

5 Landfill Areas (vii)

6 The Tank Farm—Leaded
Gasoline Tanks (111)

7 Fire Training Area (1v)

8 The Railroad Rack
Lagoon (v1)

9 The Drainage Ditch Near
the Inactive Land Farm (x
and xiti)

10 The Sludge Pits (ix)

EPA approval of NFA given in January
1994. Survey plat® submitted to EPA.
Investigative process complete. Five-
year sampling of soil around basin
required again in 2001.

EPA approval of NFA given in January
1994. Investigative process complete.
Follow-up monitoring required. Survey
plat® submitted. Five-year sampling
required again in 2001.

EPA approval of NFA given January
1994. Investigative process complete.
Survey plat’ submitted to EPA.

RFT 1990; sampling report 1dentified
corrective action. Site capped in 1998.
Investigative process complete. Survey
plat® submitted.

VCAP submitted February 1993 and
approved in January 1994. Closure plan
prepared and certified by PE, 1998.

VCAP submitted in Apnl 1996,
[nvestigative process complete.
Corrective action currently under way.
Survey plat’ submitted.

VCAP submitted in March 1993, and
approved via fax in March 1996. RFI
sampling complete. [nvestigative
process complete. Survey plat®
submitted. Corrective action ongoing.

VCAP submitted in December 1992,
and approved in November 1994, RFI
sampling complete. Investigative
process complete. Corrective action
ongoing. Survey plat® submitted.

RFI sampling complete. Report on

additional RFI sampling suggested NFA.

Investigative process complete. Survey
plat’ submitted to EPA.

VCAP submitted in December 1992,
and approved in January 1994. RFI
sampling complete. Investigative
process complete. Proceed with closure
activities. Survey plat® submitted.

Appendix [-1: Aeration Basin -
SWMU No. 1 Summary

Appendix I-2: Evaporation Ponds
- SWMU No. 2 Summary

Appendix 1-3: Empty Contatner
Storage Area - SWMU No. 3
Summary

Appendix [-4: Old Burn Pit -
SWMU No. 4 Summary

Appendix [-5: Landfill Areas -
SWMU No. 5 Closure
Certification

Appendix [-6: Tank Farm—Leaded
Gasoline Tanks - SWMU No. 6
Summary

Appendix [-7: Fire Training Area -
SWMU No. 7 Summary

Appendix [-8: Railroad Rack
Lagoon - SWMU No. 8 Summary

Appendix [-9: Drainage Ditch and
the Inactive Land Farm - SWMU
No. 9 Summary

Appendix [-10: Sludge Pits -
SWMU No. 10 Summary
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Table J-1. Solid Waste Management Units (Continued)

Status

Report

SWMU
No.!  SWMU Title
11 Secondary O1l Skimmer
(x1)
12 Contact Wastewater

Collection System
(CWWCS) (xii)

13 The Drainage Ditch
Between API
Evaporation Ponds and
Neutralization Tank
Evaporation Ponds (x1v)

RFI sampling complete. Report on
additional RFT sampling suggested NFA.
Investigative process complete.
Corrective action ongoing, Survey plat®
submitted.

Investigative process complete. EPA
requires inspection every 5 years. Ciniza
currently repairing and inspecting
system. Will notify NMOCD upon
completion.

EPA approval of NFA given in January
1994. Follow-up monitoring required.
Survey plat® submitted to EPA. Soil
sampling collected around drainage
ditch required again in 2001.

Appendix I-11: Secondary Oil
Skimmer - SWMU No. 11
Summary

Appendix [-12: Contact
Wastewater Collection System -
SWMU No. 12 Summary

Appendix I-13: Drainage Ditch
Between API Evaporation Ponds
and Neutralization Tank
Evaporation Ponds - SWMU No.
13 Summary

'Solid Waste Management Unit Numbers as designated in the RCRA Facility Investigation Work Plan (submitted May

1990).

*Solid Waste Management Unit Numbers as designated in the HSWA Permit (Section C, Corrective Actions for Continuing

Releases, 5.(a)(1). December 1988.

’See Figure J-14.
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Table J-2. Ciniza Refinery—Solid Waste Management Unit Identification
s  LTU*Post-
HSWA' Permit ~ RFI* Work Plan - EPA’Letters  Closure Part B
Description 1988 199CG: 1994 1998
Aeration Basin 1 T 1 1
Evaporation Ponds ii 2 2
Empty Container Storage Area v 3 5 3
Old Burn P1t vill 4 8 4
Landfill Areas vii 5 7 5
Tank Farm i 6 6 6
Fire Training Area iv 7 4 7.
Railroad Rack Lagoon, Overflow Ditch Vi 8 8 8
and Fan Out Area
[nactive Land Treatment Area x and x1ii 9 - 9 and 14
Sludge Pits ix 10 9 10
Secondary Oil Skimmer and Associated Xi It 11 11
Drainage Ditch
Contact Waste Water Collection System Xii 12 13 12
Drainage Ditch Between APls Xiv 13 13 13
Evaporation Ponds and Neutralization
Tank Evaporation Ponds
Drainage Ditch near the [nactive Land 14

Treatment Area

'Solid Waste Management Unit Numbers as designated in the HSWA Permit (Section C, Corrective Actions for

Continuing Releases, 5(a)(1), December 1988.

2Solid Waste Management Unit Numbers as designated in the RCRA Facility Investigation Work Plan (submitted

May 1990).

3Solid Waste Management Unit Numbers as designated in the EPA letters (provided as Attachment J-1).

“Solid Waste Management Unit Numbers as designated in the RCRA Part B Post-Closure Application (Volume III,

Appendix J-1 through J-13).
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Figure J-1b. SWMU No. 1, Aeration Basin Detail Photo
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Figure J-2b. SWMU No. 2, Evaporation Ponds Detail Photo
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Figure J-3b. SWMU No. 3, Empty Container Storage Area Detail Photo
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Figure J-4b. SWMU No. 4, Old Burn Pit Detail Photo
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Figure J-5b. SWMU No. 5, Landfill Areas Detail Photo
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Figure J-6b. SWMU No. 6, Tank Farm—Leaded Gasoline Tanks Detail Photo
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Figure J-7b. SWMU No. 7, Fire Training Area Detail Photo
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Figure J-8b. SWMU No. 8, Railroad Rack Lagoon Detail Photo
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Figure J-9b. SWMU No. 9, Drainage Ditch and the Inactive Land Farm Detail Photo
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Figure J-10b. SWMU No. 10, Sludge Pits Detail Photo
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J.0 SOLID WASTE MANAGEMENT UNITS

The information provided in this section is submitted in accordance with the applicable requirements of
20 NMAC 4.1 Subpart IX, §270.14(d). The solid waste management units (SWMUSs) identified at Ciniza are
listed in Ciniza's Hazardous Waste Facility Permit NMD000333211-2 (EPA 1988).

Ciniza uses the defimtion of a SWMU presented in 50 Federal Register (FR) 278702. This definition states that
a SWMU is "any unit at the facility from which hazardous constituents might migrate, irrespective of whether
the unit was intended for the management of solid and/or hazardous wastes.” Applying the definition to units at

Ciniza, the following have the potential to be considered SWMUs:

»  Container storage units e Underground injection wells

* Tanks » Physical, chemical, and biological treatment units

»  Surface impoundments e Recycling units

»  Waste piles ¢ Areas contaminated by routine and systematic discharges
¢ Land treatment units from process areas

¢ Landfills
¢ Incinerators

The following are not considered SWMUss:

e Buldings or structures, unless the sites are or were used for storage, treatment, or disposal of solid
waste or unless the site is contaminated with hazardous constituents to the point of being inherently
waste-like

e Active underground product storage tanks

e One-time releases or spills

e Product storage areas having no evidence of routine releases

¢ Soil beneath existing or former buildings or structures, or surrounding underground storage tanks
(USTs) that have been removed, and that have no visible evidence of contamination and no record

of routine releases

e Hazardous waste management units subject to other statutory authority (e.g., Toxic Substances
Control Act, Clean Air Act, Clean Water Act)

e Areas for which there is no substantial evidence to indicate the existence of a SWMU (e.g,,
abandoned structures that were not used for the treatment, storage, or disposal of solid wastes; septic
tank systems used only for the treatment of domestic waste)

In August 1987, a RCRA Facility Assessment (RFA) was conducted at Ciniza that identified 17 SWMUSs and

10 units of concern requiring investigation as sources of suspected releases of hazardous material to the
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environment. From the original 27 SWMUs identified in the Resource Conservation Recovery Act Facility
Assessment (RFA), EPA identified and designated 13 SWMUs in the HSWA permit. The Aeration Basin, not
previously classified as either a SWMU or unit of concern, was added to the list in the HSWA permit as (i)
Aeration Basin resulting in 14 SWMUs. In 1990, in response to permit requirements, Ciniza conducted a release
verification and source characterization study and developed a site-specific Resource Conservation Act Facility
Investigation (RFI) Work Plan. In the RFI Work Plan the 14 SWMUs were reduced to 13 because the Inactive
Land Treatment Area and the Drainage Ditch were combined to become SWMU No. 9, the Drainage Ditch

Near the Inactive Land Treatment Area.

The Ciniza SWMU numbering system differs in the various Ciniza and EPA reference documents related to
SWMUs. The 1998 HSWA permit lists each SWMU preceded by a lowercase roman numeral. The lowercase
roman numerals reflects the document numbering format, not SWMU identification numbers. The 1990 RFI
Work Plan provides the first SWMU numbering system for the 14 SWMUs. EPA letters, 1994, refer to both the
RFI Work Plan numbering system and to arabic numbers assigned to the roman numerals used in the HSWA
permit as a format numbering system. Table J-2 provides a crosswalk between the SWMU numbers designated
in the various reference documents. This Part B post-closure permit application uses the SWMU numbering

system from the RFI Work Plan.

Between November 1990, and October 1992, Ciniza prepared three RFI reports covering the 14 SWMUs and
submitted them to the EPA for review and comment. Based on the nature and extent of contamination detected
during the RFI, 10 of the SWMUs were recommended for no further action. The four remaining SWMUs were
recommended for corrective action. Voluntary Corrective Action Plans (VCAPs) were prepared for these four
SWMUs and submutted to EPA for review. The following sections describe the activities conducted during RFIs
and correctives actions conducted, as required. Table J-1 provides the SWMU number, SWMU title, and current
status of the Ciniza SWMUS; Figure J-14 depicts the 13 SWMUs on the survey plat; and Volume I of this Part
B post-closure appli@n provides SWMU Summary Reports as Appendices I-1 through I-13.

J.1 SWMU No. 1, Aeration Basin

SWMU No. 1 (Figure J-1) consists of three cells located west of the Ciniza tank farm. The three cells include two
aerated lagoons and Evaporation Pond No. 1. The aeration basins site was identified as a SWMU, and designated
as SWMU No. 1 during a RFI conducted at the refinery in the early 1990's. Soil samples were collected on the
perimeter of the site and analyzed for volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), and metals. Based on soil sample results, Ciniza recommended NFA for SWMU No. 1. EPA formally
agreed with this finding (Attachment J-1); however, EPA required periodic soil sample collection around the
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aeration basin every five years. Ciniza submitted a survey plat of the site to EPA in 1995. Ciniza conducted the
first sampling event in October 1996, and submitted resuits to the New Mexico Oil Conservation Division

(NMOCD) in their Quarterly Progress Report for fourth quarter 1996. The Aeration Basin - SWMU No. |
Summary is included as Appendix I-1.

J.2 SWMU No. 2, Evaporation Ponds

SWMU No. 2 (Figure J-2) consists of a series of evaporation ponds located west and northwest of the Ciniza tank
farm. The evaporation pond area was identified as a SWMU, and designated as SWMU No. 2 during a RFI
conducted at the refinery in the early 1990's. This investigation included both soil and groundwater sampling and
analysis. Samples were collected around the perimeter of the ponds and were sampled for VOCs, SVOCs, and
metals. Ciniza recommended NFA for this SWMU and EPA formally approved the finding of NFA on January
7, 1994 (Attachment J-1); however, EPA requested follow-up groundwater sampling from the seven groundwater
wells surrounding the evaporation ponds every five years, with analysis identical to that required in the RFL
Ciniza initiated the five-year sampling schedule in 1996. The survey plat, as required, was submitted to EPA in
1995. The Evaporation Ponds - SWMU No. 2 Summary is included as Appendix I-2.

J.3 SWMU No. 3, Empty Container Storage Area

SWMU No. 3 (Figure J-3) consists of the empty container storage area, which was located behind the
maintenance buildings. The area was used for storing empty drums awaiting recycle. The empty container storage
area was identified as a SWMU, and designated as SWMU No. 3, during a RFI conducted at the refinery in the
early 1990's. The investigation focused on soil sampling and anaysis. Soil borings were drilled to a depth of 4.5
ft, within the perimeter of the empty container storage area. Samples were collected from each boring in
accordance with procedures specified in the Ciniza Sampling and Analysis Plan. Samples were analyzed for

priority VOCs using EPA-approved methods.

Ciniza recommended NFA for this SWMU and EPA formally approved the finding of NFA on January 7, 1994
(Attachment J-1). The survey plat as required was submitted to EPA in 1995. The Empty Container Storage -
SWMU No. 3 Summary is included as Appendix I-3.

J.4 SWMU No. 4, Old Burn Pit

SWMU No. 4 (Figure J-4) consists of the old burn pit located just north of the Ciniza tank farm. The old burn
pit was used to burn acid-soluble oils (ASOs). ASOs are heavy-molecular-weight, asphalt-type, cross-
polymerized hydrocarbons. The old burn pit was identified as a SWMU, and designated as SWMU No. 4, during
a RFI conducted at the refinery during the early 1990's. The RFI investigation included soil sampling and
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analysis. Soil borings were drilled to a depth of 4.5 ft, within the perimeter of the old burn pit. Soil samples were
collected from each boring and were analyzed for VOCs, SVOCs, total metals, and pH using EPA-approved
methods. Trace organics and metals were detected. Ciniza recommended NFA for this SWMU, which was
rejected by EPA (Attachment J-1). The EPA required additional borings with samples collected at 6 and 10 ft.
As an interim measure, an engineered earthen cap composed of low hydraulic conductivity, native soil has been
installed over the site. The Old Burn Pit - SWMU No. 4 Summary details these activities and is included as
Appendix [-4.

J.5 SWMU No. 5, Landfill Areas

In 1987 five inactive solid waste landfill arcas were identified a SWMU during a RFA. No further action was
recommended at one site, but further evaluation was required at the other four landfill areas. A subsequent RFI
designated these four inactive solid waste landfill areas collectively as SWMU No. 5. SWMU No. 5 (Figure J-5)
is located midway between the Ciniza tank farm and air strip. Three of the landfill areas are contiguous, and the
fourth is located approximately 50 feet north of the main landfill area. The landfills were used to dispose of
nonregulated materials from refinery construction, maintenance, and operational activities.. The landfills have

been inactive since the early 1980s.

Landfill Area SWMU No. 5 was recommended for corrective action in the Phase III RF1. A VCAP was submitted
in March 1993, the recommendation was regrading of the landfills, compaction and placement of a 6-in. vegetated
cover laver. EPA approved the VCAP on January 5, 1994 (Attachment J-1). Ciniza proceeded with capping the
landfills in accordance with the approved VCAP. This activity has been documented in the Landfill Area - SWMU
No. 5 Closure Certification. The closure certification report is included as Appendix I-5 and provides

certification of closure by a registered Professional Engineer.

J.6 SWMU No. 6, Tank Farm—Leaded Gasoline Tanks

SWMU No. 6 (Figure J-6) consists of 10 tanks in the refinery storage area that were used for the storage of
leaded gasolines. The tank farm area was identified as a SWMU, and designated as SWMU No. 6, during a RFI
conducted at the refinery in the early 1990's. Trace organics and metals were detected. In 1994, EPA requested
additional sampling at greater depth (Attachment J-1). Vertical borings were made near the manway of each tank
and an angle boring was made at a preapproved location around each tank. Soil samples were collected and
analyzed for benzene, toluene, ethylbenzene, and xylene (BTEX); lead; and nickel. Laboratory analysis of the free
product indicated that it was gasoline.

Ciniza submitted a VCAP in April 1996 (Giant 1996). The VCAP proposed product recovery from the two
investigation wells, with downgradient well monitoring thereafter. The NMOCD approved the VCAP with
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modifications, which included drilling six borings to identify the vertical and horizontal extent of the gasoline
plume. Corrective action is proceeding in accordance with the VCAP. The Tank Farm—Leaded Gasoline Tanks
- SWMU No. 6 Summary is included as Appendix 1-6.

J.7 SWMU No. 7, Fire Training Area

SWMU No. 7 (Figure J-7) consists of the fire training area located adjacent to the idle process equipment storage
area. It consists of a fire water header, a 4-ft-high by 16-ft-diameter tank, and an industrial pump on a cement
pedestal. The fire training area was used two to three times a year to train Ciniza Refinery fire crews. The fire
training area was identified as a SWMU, and designated as SWMU No. 7, during a RFI conducted at the refinery
in the early 1990's. The investigation included soil sampling and analysis. Soil borings were drilled to a depth
of 4.5 ft around the perimeter of the fire training area. Soil samples were collected at each boring and sampled

for oil and grease and total petroleum hydrocarbons (TPH) using EPA-approved methods.

The Fire Training Area SWMU No. 7 was recommended for corrective action in the Phase III RFI and a VCAP
was submitted in March 1993 (Giant 1993a). The VCAP recommends removing the existing steel tank, aeration
of soils beneath the tank to a depth of 5 ft, amending soils with fertilizer and water to increase biological
degradation, and quarterly monitoring. When oil and grease are at, or below cleanup levels, closure will be
initiated. The EPA approved the VCAP January 5, 1994. Corrective action is proceeding in accordance with the
VCAP. The Fire Training Area - SWMU No. 7 Summary is included as Appendix [-7.

J.8 SWMU No. 8, Railroad Rack Lagoon

SWMU No. 8 (Figure J-8) consists of the railroad rack lagoon, and its overflow ditch and fanout. This area 1s
located to the north of the refinery tank farm area near the railway spur. The railroad rack lagoon was identified
as a SWMU, and designated as SWMU No. 8, during a RFI conducted at the refinery in the early 1990's. Soil
samples from adjacent and under the railroad rack lagoon and within the overflow ditch and fanout area were
collected and analyzed during this initial investigation. A Final Remedy Plan was proposed in the Phase I RFI
supplemental report, which included diverting drainage water around the railroad rack from the existing lagoon
to the refinery wastewater system, plugging the old system; transferring the lagoon liquids to the refinery
wastewater system; and treating contaminated soils. This procedure was formalized through a VCAP for the
Railroad Rack Lagoon. The VCAP was submitted to the EPA in December 1992 and approved in November
1993 (Attachment J-1); however, additional site monitoring during soil remediation is required. Ciniza completed
the piping modifications and evacuation of lagoon liquids by June 1994. Corrective action is ongoing in
accordance with the approved VCARP criteria. The Railroad Rack Lagoon - SWMU No. 8 Summary is included
as Appendix I-8.
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J.9 SWMU No. 9 and No. 14, Drainage Ditch Near the Inactive Land Farm

SWMU No. 9 (Figure J-9) consists of an inactive treatment area and associated drainage ditch. This SWMU is
located north of the Ciniza tank farm. In 1990 the Inactive Land Treatment Unit and Drainage Ditch were
identified as SWMU No. 9 and SWMU No. 14, respectively. They were combined to become SWMU No. 9, the
Drainage Ditch Near the Inactive Land Treatment Area. Specific sample activities at SWMU No. 9 included
vertical soil borings at the inactive treatment area. The soil samples were analyzed for VOCs, SVOCs, and total
metals. Ciniza recommended NFA for the Drainage Ditch Near the Inactive Land Treatment Area; a survey
plat was submitted to EPA i July 1995 (Attachment J-1). The Drainage Ditch Near the Inactive Land Farm
- SWMU No. 9 and No. 14 Summary is included as Appendix [-9.

J.10 SWMU No. 10, Sludge Pits

SWMU No. 10 (Figure J-10) consists of two former American Petroleum Institute (API) separator sludge pits
located to the west of the existing API separator. The pits were backfilled in 1980. The sludge pit area was
identified as a SWMU, and designated as SWMU No. 10, during a RFI conducted at the refinery in the early
1990's. Soil borings were advanced at this site, and samples were collected and analyzed for VOCs, SVOCs, and
metals. Soil sampling results detected organic contaminants. A Final Remedy Plan was proposed in the Phase
I RFI supplemental report, which included remediation of the soils. In place remediation of the soils was
formalized in the VCAP for the Sludge Pits submitted to the EPA in December 1992. The EPA approved the
VCAP in November 1993, requiring additional site monitoring. The additional monitoring was completed in
1994. Ciniza is proceeding with corrective actions in accordance with the approved VCAP criteria. The Sludge

Pits - SWMU No. [0 Summary is submitted as Appendix I-10.

J.11 SWMU No. 11, Secondary Oil Skimmer

SWMU No. 11 (Figure J-11) consists of the secondary oil skimmer located south of the main evaporation ponds.
Prior to removal, it was used as a backup oil skimmer during maintenance activities on the primary oil skimmer.
During a 1987 RFA the secondary oil skimmer was identified as a unit of concern. Subsequent investigation
determined this area to be a SWMU, designated as SWMU No. 11. Soil samples were collected from the oil
skimmer area in accordance with the Ciniza Sampling and Analysis Plan. Each of the borings and analyzed for
VOCs and SVOCs using EPA-approved methods. Based on sample results, Ciniza recommended NFA. The EPA
rejected the recommendation and required two additional borings with samples collected at 10 ft. Additional
monitoring was completed. Ciniza is proceeding with corrective actions in accordance with the approved VCAP

criteria. The Secondary Oil Skimmer - SWMU No. 11 Summary is submitted as Appendix [-11.
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J.12 SWMU No. 12, Contact Wastewater Collection System

SWMU No. 12 (Figure J-12) consists of the piping runs and catch basins of the Contact Wastewater Collection
System (CWWCS). A Vactor system was used to clean the sewer boxes and underground lines. Once cleaned,
the lines were inspected by inserting TV cameras inside the pipe and video taping the inside of the lines. The
inspection showed evidence of pitting and corrosion throughout the CWWCS; however, it did not show any
evidence of leaks or exfiltration of hydrocarbons into the surrounding soil. NFA was recommended for the
CWWLCS in the Phase I RFI report. EPA rejected the NFA recommendation and required inspection of the
CWWCS every five years, beginning in calendar year 1996. The inspection was to be identical to the one
performed in the RFI unless better technologies are proposed by Ciniza and approved by EPA. Ciniza is currently
inspecting the system and will notify the NMOCD upon completion. CWWCS is also regulated by the NMOCD
pursuant to Clean Water Act (G10-32-Part A). Because the CWWCS is a closed loop system connected to a
permitted unit, it is exempt from HSWA based on Criterion 2 (Attachment J-1). The Contact Wastewater
Collection System - SWMU No. 12 Summary is submitted as Appendix [-12.

J.13 SWMU No. 13, Drainage Ditch Between API Evaporation Ponds and Neutralization Tank
Evaporation Ponds (a.k.a. Drainage Ditch Between API Evaporation Ponds and the North Series and
South Series of Ponds)

SWMU No. 13 (Figure J-13) consists of the small overflow lagoon known as Pond No. 10 and its associated
drainage ditch. The drainage ditch site was identified as a SWMU, and designated as SWMU No. 13, during a
RFI conducted at the refinery in the early 1990's. Based on the results of soil collected on the perimeter of the
pond and beside the ditch, Ciniza recommended NFA for this SWMU. The EPA concurred with this finding of
NFA and approved cessation of the investigative process; however, they required soil sample collection around
the drainage ditch every five years, with analysis identical to that required in the RFI. The EPA reviewed Ciniza's
proposal and in August 1994, agreed to the five-year sampling schedule to begin in 1995. Ciniza also submitted
a survey plat of the site in July 1995. Ciniza conducted the first sampling event in October 1996, and submitted
results to the NMOCD in their Quarterly Progress Report for fourth-quarter 1996. The Drainage Ditch Between
API Evaporation Ponds and Neutralization Tank Evaporation Ponds - SWMU No. 13 Summary is submutted
as Appendix [-13.
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SWMU
No.! SWMU Title Status Report
1 The Aeration Basin (i) EPA approval of NFA given in January ~ Appendix I-1: Aeration Basin -
1994. Survey plat® submitted to EPA. SWMU No. 1 Summary
Investigative process complete. Five-
year sampling of soil around basin
required again in 2001.
2 The Evaporation EPA approval of NFA given in January Appendix I-2: Evaporation Ponds
Ponds (i1) 1994. Investigative process complete. - SWMU No. 2 Summary
Follow-up monitoring required. Survey
plat® submitted. Five-year sampling
required again in 2001.
3 Empty Container Storage = EPA approval of NFA given January Appendix I-3: Empty Container
Area (v) 1994. Investigative process complete. Storage Area - SWMU No. 3
Survey plat® submitted to EPA. Summary
4 Old Burn Pit (viii) RFI 1990; sampling report identified Appendix [-4: Old Burn Put -

5 Landfill Areas (vi1)

6 The Tank Farm~~Leaded
Gasoline Tanks (111)

7 Fire Training Area (1v)

8 The Railroad Rack
Lagoon (v1)

9 The Drainage Ditch Near
the Inactive Land Farm (x
and xii1)

10 The Sludge Pits (ix)

corrective action. Site capped in 1998.
Investigative process complete. Survey
plat’ submitted.

VCARP submitted February 1993 and
approved in January 1994. Closure plan
prepared and certified by PE, 1998.

VCAP submitted in April 1996.
Investigative process complete.
Corrective action currently under way.
Survey plat® submitted.

VCAP submitted in March 1993, and
approved via fax in March 1996. RFI
sampling complete. [nvestigative
process complete. Survey plat®
submitted. Corrective action ongoing.

VCAP submitted in December 1992,
and approved in November 1994. RFI
sampling complete. Investigative
process complete. Corrective action
ongoing. Survey plat® submitted.

RFI sampling complete. Report on

additional RFI sampling suggested NFA.

Investigative process complete. Survey
plat’ submitted to EPA.

VCAP submitted in December 1992,
and approved in January 1994. RFI
sampling complete. Investigative
process complete. Proceed with closure
activities. Survey plat® submitted.

SWMU No. 4 Summary

Appendix I-5: Landfill Areas -
SWMU No. 5 Closure
Certification

Appendix [-6: Tank Farm—Leaded
Gasoline Tanks - SWMU No. 6
Summary

Appendix [-7: Fire Training Area -
SWMU No. 7 Summary

Appendix [-8: Railroad Rack
Lagoon - SWMU No. 8 Summary

Appendix [-9: Drainage Ditch and
the Inactive Land Farm - SWMU
No. 9 Summary

Appendix [-10: Sludge Pits -
SWMU No. 10 Summary

8A79-01.DOC




Part B Permit Application
Revision 0.1
January 2000

Table J-1. Solid Waste Management Units (Continued)

SWMU
No.! SWMU Title

Status

Report

11 Secondary Oil Skimmer

(x1)

12 Contact Wastewater
Collection System
(CWWCS) (x11)

13 The Drainage Ditch
Between API
Evaporation Ponds and
Neutralization Tank

Evaporation Ponds (xiv)

RFT sampling complete. Report on

additional RFI sampling suggested NFA.

Investigative process complete.
Corrective action ongoing. Survey plat®
submitted.

[nvestigative process complete. EPA
requires inspection every S years. Ciniza
currently repairing and inspecting
system. Will notify NMOCD upon
completion.

EPA approval of NFA given in January
1994. Follow-up monitoring required.
Survey plat’ submitted to EPA. Soil
sampling collected around drainage
ditch required again in 2001,

Appendix I-11: Secondary Oil
Skimmer - SWMU No. 11
Summary

Appendix I-12: Contact
Wastewater Collection System -
SWMU No. 12 Summary

Appendix I-13: Drainage Ditch
Between API Evaporation Ponds
and Neutralization Tank
Evaporation Ponds - SWMU No.
13 Summary

'Solid Waste Management Unit Numbers as designated in the RCRA Facility Investigation Work Plan (submitted May

1990).

*Solid Waste Management Unit Numbers as designated in the HSWA Permit (Section C, Corrective Actions for Continuing

Releases, 5.(a)(1). December 1988.

3See Figure J-14.

8A79-01.DOC
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Part B Permit Application
Revision 0.1

January 2000
Table J-2. Ciniza Refinery—Solid Waste Management Unit Identification
o LTUPost:
HSWA' Permit ~ RFI Work Plan = EPA’Letters  Closure Part B
Description 1988 1990 1994 1998
Aeration Basin i i 1 1
Evaporation Ponds i1 4 2 2
Empty Container Storage Area v 3 5
Old Burn Pit viii 4 8
Landfill Areas vil 5 7
Tank Farm i 6 6
Fire Training Area v 7 : 4
Railroad Rack Lagoon, Overflow Ditch vi 8 8
and Fan Out Area
Inactive Land Treatment Area x and xi1i 9 - ‘9and 14
Sludge Pits ix 10 9 10
Secondary Oil Skimmer and Associated xi 11 11 . : S0
Drainage Ditch
Contact Waste Water Collection System Xil 12 13 12
Drainage Ditch Between APIs Xiv 13 13 13

Evaporation Ponds and Neutralization
Tank Evaporation Ponds

Drainage Ditch near the Inacuve Land
Treatment Area

14

'Solid Waste Management Unit Numbers as designated in the HSWA Permit (Section C, Corrective Actions for

Continuing Releases, 5(a)(1), December 1588.

*Solid Waste Management Unit Numbers as designated in the RCRA Facility Investigation Work Plan (submitted

May 1990).

3Solid Waste Management Unit Numbers as designated in the EPA letters (provided as Attachment J-1).

“Solid Waste Management Unit Numbers as designated in the RCRA Part B Post-Closure Application (Volume III,

Appendix J-1 through J-13).

8A79-01.DOC
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Part B Permit Application
Revision 0.2
March 2000

Figure J-1b. SWMU No. 1, Aeration Basin Detail Photo
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Part B Permit Application
Revision 0.2
March 2000

Figure J-2b. SWMU No. 2, Evaporation Ponds Detail Photo

8A79-01.DOC J-14



Part B Permit Application
Revision 0.2
March 2000

8A79-01.DOC J-15



Part B Permit Application
Revision 0.2
March 2000

Figure J-3b. SWMU No. 3, Empty Container Storage Area Detail Photo
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Part B Permit Application
Revision 0.2
March 2000

Figure J-4b. SWMU No. 4, Old Burn Pit Detail Photo
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Revision 0.2
March 2000
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Part B Permit Application
Revision 0.2
March 2000

Figure J-5b. SWMU No. 5, Landfill Areas Detail Photo
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Part B Permit Application
Revision 0.2
March 2000

Figure J-6b. SWMU No. 6, Tank Farm—Leaded Gasoline Tanks Detail Photo
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Part B Permit Application
Revision 0.2
March 2000

Figure J-7b. SWMU No. 7, Fire Training Area Detail Photo
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Part B Permit Application
Revision 0.2
March 2000

Figure J-8b. SWMU No. 8, Railroad Rack Lagoon Detail Photo
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Part B Permit Application
Revision 0.2
March 2000

Figure J-9b. SWMU No. 9, Drainage Ditch and the Inactive Land Farm Detail Photo
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Part B Permit Application
Revision 0.2
March 2000

Figure J-10b. SWMU No. 10, Sludge Pits Detail Photo
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Part B Permit Application
Revision 0.2
March 2000

Figure J-11b. SWMU No. 11, Secondary Oil Skimmer Detail Photo
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Part B Permit Application
Rewvision 0.2
March 2000

Figure J-12b. SWMU No. 12, CWWCS Detail Photo

8A79-01.DOC J-34



Part B Permit Application
Revision 0.2
March 2000

8A79-01.DOC J-35



Part B Permit Application
Revision 0.2
March 2000

Figure J-13b. SWMU No. 13, Drainage Ditch Between API Evaporation Ponds and
Neutralization Tank Evaporation Ponds Detail Photo

8A79-01.DOC J-36



Part B Permit Application
Revision 0.2
March 2000

8A79-01.DOC J-37



Part B Permit Application
Revision 0.1
January 2000

L.0 CERTIFICATION

In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart IX, §270.11(d),
revised November 1, 1995, I certify under penalty of law that this document and all attachments were prepared
- under my direction or supervision in accordance with a system designed to ensure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the information, the information submitted
is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing

violations.

Leroy Crow, Senior Vice President, Operations Date
Giant Industry Inc.

23733 N. Scottsdale Road

Scottsdale, Arizona 85255
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Part B Permit Application
Revision 0.1
January 2000

L.0 CERTIFICATION

In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart [X, §270.11(d),
revised November 1, 1995, I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to ensure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the information, the information submitted
is, to the best of my knowledge and belief, true, accurate, and complete. [ am aware that there are sigmficant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing

violations.

Leroy Crow, Senior Vice President, Operations Date
Giant Industry Inc.

23733 N. Scottsdale Road

Scottsdale, Arizona 85255
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EPA’s Human Health Media-Specific Screening Levels
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Media-Spzcific Screening Levels .
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U.S. Environmental Protection Agency
Region 6
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Screening Levels
Uses and Limitations

A consultation with a Risk Assessor should take place before
making a final decision in the corrective/remedial action process.

The screening levels should only used in the preliminary stages of the
%nvestigations, i.e., screen.

All values are risk-based with exceptions and their respective basis for
the calculations/values noted.

<5 .
Risk-based concentrations for carcinogens were gﬁlculated at the
following risk levels: Class A or B= 10%, Class C =10,
“Blank” = 10

The screening levels only address human health protection.

i
Values do not account for chemical mixtures. If more than one non-
carcinogen is expected, than the non-carcinogenic chemical screening
level should be divided by 10.

Exceedance of a screening level does not indicate a required action.

Unrestricted land use, i.e., residential values should be considered in
the initial screening of sites for which future residential land use
cannot be definitively ruled out.

The selection of constituents of potential concern (COPC’s) can be
conducted against these values once the screening levels for the non-
carcinogenic compounds are divided by a factor of 10 to account for
chemical mixtures.



L
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Sources used to compile the screening levels were:

Region IX Preliminary Remediation Goals (PRGs)
- Tap Water Values, Direct soil exposure values.

EPA Region IIT Risk-Based Concentration Table _
- Tap Water and Soil Values labeled “I”, Ambient Air Values,
Fish Values, Soil Screening Levels

EPA’s Draft Soil Screening Level Guidance
- Soil screening levels.

EPA Region 6 Current and Proposed National Primary
and Secondary Drinking Water Regulations Table*™"
- Drinking values labeled MCL’s.

Risk Assessment Guidance for Superfund (RAGS), Health Effects
Assessment Summary Tables (HEAST), Agency for Toxic Substances
and Disease Registry Toxicological Profiles, and EPA Provisional
Guidance

- Technical reference documents.

Region 6 Draft Supplemental Guidance to RAGS
- Technical reference documents.

OSWER Directives
- Policy documents, €.g. residential soil lead screening level.

Elemental Composition of Surficial Materials in the Conterminous
United States and OSWER Regional Toxics Coordinators
Memorandum titled «Background Metals in Soil” dated March 14,
1989.
- Soil regional background values.




The Screening Levels Table is «write” protected and will be updated
on a regular basis.

Specific questions on the table should be directed to
Maria Martinez (6PD-NB) at 5-2230.

The Media-Specific Screening Levels Table is in WordPerfect format.

The user can either type “search” for a chemical name or scroll the
list of chemicals.

Once in the tables portion of the table the user can either view the file
on the screen or print the table (by single page orthe full & page
document).
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EPA Reglon 6
Human Health
Medla-Specific Screening Levels
wm.mmuw Basdle: O carcinoganie offocts N = non-carcinogmic qffects
M‘I‘-Wvdmmw _/ 2 = EPA draft Soll Screaning Lavel $ = poll saturation concentralon
senaration point 3! = EPAMCL 1= Ingestion routs only
soax = maximom ecnccntration
PEST = Pesticide Hetb = Herbicide
VOC = Volsiils Organic Compound
SVOC = Semi-Volatile Organic Carmpound
#Blank® = Mlsring dets for gorerstion of
valie
Risk-Based Screening Levels Soll Screening Level
Transfers from Soll to:
Drinking | Tep Amblent Fich Seil
Chamical Cancer Soll Water Water Alr (Ingestion, Inheladon, and
Contaminant Grosp Class Reglonal Dermal Exposure Routes)
Nome Background (MCL') (Resddental | (Rusidendal (Recrestional
Rish Level: Conc/Renge Scmarie: Scenarie) Fishing Rerlderdal | Indusorial Alr Ground
AD=10' (me/re) Ingesdon, & Scenarle) Water
C=10* Inhalation)
Blank= 10
e L pg/ms mehg meAg mp/ig mpig mp/kg
PBST c 7€ 72C 36C s10C 70C
Acctaldchyde N1 081C
Acetochlor PBST TON TN 7IN 1300 N 14000 N
Acctone ‘voc 610N SON 140N 2000N 400N 620008 $E
‘Acclona cyanchydin ~e4| 260N 150N 9N 4600N 43000N
Acctonitrile voc 20N NN $IN 390N 4100N
Acclophenone syoc 0.04N 0.021 N 140N 5600 N 45000N
Acifiuorfen PEST 4TON N 1N 850N 1500 N
Acrolein PEST TON 0021 N N 1300N 12000N
P
Aaylaide » 0015¢ 0.0014C 1 eooore 0.098C o41C
Acrylio scdd 18000N IN 630N 32000N SAT
Acylonitrile voc Bl [(§714) 0.026C 0.0053C 0.13C 030C
Alschloe PEST 2 oscC oo C 0.039C 55C UC
Al PEST 53500N SSON 200N 9300 N SAT
Aldead PEST 7 NN 17N 1AN 65N 630N 5708 0.036 M
Alfionrd sulfons 1 N 1IN 1AN 65N 630N
Alddn PEST B2 0.04C 0.00037C 0.00019C 0.026C 0l1c 05B 0005 B
Ally 9100N 910N N 16000N SAT
October 30, 1996 Pagol
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EPA Region 6
Human Health
Media-Specific Screening Levels
|Mm-mdmn0uumhdu\nl Basis: O carcinogenic offocte N = non-carcinoganie qffects
SAT = ik besod value sbove expected E = EPA draft Soll Screening Level S = soll seturation concentration
satorstion point M = EPAMCL 1= Ingestion routs only
e » meodmeam eoncentrtion ’
PBST = Posticlde Hard = Harbicide
VOC = Volatile Organic Compound
SVOC = Sezal-Volatile Organic Compound
#Blank® = Missing data for generation of
vabea A
Risk-Based Screening Levels Soll Screening Level
Trangfers from Soil to:
Drinting | T Amblent Fich Soil :
Chemical Cancer Soa Ve Water Al (Ingestion, Inhalation, and
Contarninant Greup Class Reglonal Dermal Exposure Rowtes)
Name Bachgromnd | pecL’y | Reddentel | Raliendal | (Recrestionsl
Risk Level: Conc/Range Scanarie: Scenarlo) Flshing Residendal | Industrial Air Ground
AB=10* (me%p) Ingestion, & Scenario) Water
o= Inhaladion)
Blank=16*
L L apms maig me/xg my/kg mgg mghg
A alochol yoc 180N 1N 68N 330N 3400 N
Ay chlorida yoc 1800 N IN 68N 3300 N 34000N
Alumimm 45,000 37000 N 3700N 1400 N 77000N SAT
Aluminum phosphide PEST ) 15N LSN 054N 3IN 680N
Amdro PRST "IN 11N 041N 21N 200N
Amettyn PEST 30N 3N 12N S9N 6100N
™ 2600N 260N 9N 4600N 43000N
A-Aminopyridine PBST 073N 007N 0.027N 1IN 4N
Amitnz PBST NN 91N . 34N 160N 1700 N
Ammonis 1000N1 100N )
Ammonium sulfamate PEST TOON TWON 270N 13000 N SAT
Aniline svoC B2 1N IN 035C 19C 200C 45N 0031 N
Antlmony snd compounds 6 15N 15N 054N AN 680N
Antimony pentoxide 1N 1IN 0.68N N $50N
Antlmonty potasshum tartrate BN 33N 12N AN 1500N
Asimony tetrooida 15N 15N 054N AN 680N
Antimony tricodde 15N 1SN 054N 3IN 60N
Apollo PRST 410N AN 18N 850N $900N
Octobex 30, 1996 Page2
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EPA Region 6
Human Health
Medla-Specific Screening Levels

: MCL » Maximurn Contaminant Lavel Basic: O= carcinogenie affocts N = pon-carcinegenic qffecty
SAT = tlsk-besod value shove expected E = FPA draft Soll Screening Level S = soil saturafion concentration
sstarstion M =EPAMCL I=Ingestion route only —
mex = meximum concentration
PEST = Pesticide Herb = Herbicide
VOC-VMQMWM
SVOC = Saml-Volatile Orgenic Compound

*Blank® = Mlsving data for generaionof
vabee

Risk-Bared Screening Levels Soill Screening Levd
Trensfers from Soll to:
Drinking Tap Amblent Fich Soll
Chemlcal Cancer Soil Water Water Al (Ingestion, Inkalation, and
Conterninant Growp Clam, Reglonal Dermal Exposire Rowutes)
Nome ‘ Beckground oIcL'y) (Reldentsl | (Roidenial | Recrestonal
Risk Lavel: Cone/Range Seenarlo: Scenario) Fishing Raldetsd | Indusvrial Alr Ground
A=10t (na/ie) Ingestion, & Seenerio) Water
C=10° Inhalafion)
Blank= 107
L L re'ms mphg mgg mghg meig mg/kg
Arsmite PEST 27¢C 02sC 013C 13C 76C
Ancnle (noncencer) . 1.1-167 30 INY LIN 0AIN nN 610N 3808 158
Amenie (s corcinogen) A 0.04C 0.00041 C 00021 C 032¢C 20C 3808 15E
Anine 052N} 0052 N
Asmre PEST v} 330N N 12N 590N 6300N
Asclem PEST 1800N 150N BN 3300N 34000 N
Atnzine PBST 3 03C 0ouC - 0014C 20C g6C
Avermectin Bl PEST 15N 1SN 054N 6N P
Azobenzene » 061C 0058C 0029C 40C 17C
pix
Barfurn and compounds 430 2000 26000N 052N | 95N 5300 N SAT SAT 2E
Baygon PEST 150N 1SN SAN 260N 2700N
Bryleton PBST 1100N 110N aN 2000 N 20000N
Baythroid PBST 910N NN MN 1600 N 17000 N
Penelin PRST 11000N 1100N 410N 20000 N SAT
Benoreyl PEST 1900 N 180N 6N 3300 N 34000 N
Peotazn PEST NN 9N 3AN 160N 1700N
Penraldechyde 610N1 N 10N 6300 N 68000 N
Benene yoc s 04C 01cC o1tc 14C 3ac 0SB 0.02B
Or-her 30, 1996 Prge3
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EPA Region 6
Human Health
Medla-Specific Screening Levels
Legend: MCL = Maximum Contaminent Level Dasis: O= carcinegenie effects N = gon-carcinogenic gffects
SAT-MMVI\NMM E = EPA draft Soll Screening Level S = goll saturstion concentration
setcration polt M*=EPAMCL 1=Ingestion ronte only
smax = mudmun concentration .
PEST = Pesticlde Had = Hebiclde
YOC = Volatile Organic
SVOC = Bemi-Volatile Organio Campound
“Blank® = Mlssing data for generston of
ralne
Risk-Based Screening Levels Soil Screening Level
Trengfers from Soil to:
Drinking | Tep Ambient Fish Soit
Chemical Cencer Soll Water Water Alr (Ingestion, Inhaladon, and
Contaminant Growp Clan Reglonal Dermal Exporurs Routes)
Name Backgrownd | oqcL's) | Reddendal | Reldential {Recreational
Risk Lavel: Cena/Range Scenario: Scenerlo) Fishing Restberttal | Induseriel Air Ground
AB=10' (meip) Ingestion, & Scenarlo) Water
O=10* Inhalation)
Blank=18*
L L rp/ms mg/ie my/kg mg/kg mg/kg mg/kg
Penzenethiol OI7TN1 0037N 0.014N 0.78N1 20N1
Bentidine svoc A 0.0003C 0.00003 C 0,00003 C 0.002C 0.008C 13C 11E-06C
Benzole add svoc 150000 N 15000 N 5400 N SAT SAT 3208 280E
Benzotrichlaride .7 ) 00052C 0.00048 C 0.00024C 0.034C 0.150C 0012C 0.000073 C
Benzyt alcobol svoc 11000 N 1100N 410N 20000 N SAT
Bentyl chloride B2 0.066C 0.037C 0.019C 14C 39C 0sc 0.00036C
Beryltium and compounds B 052 4 anc 0.00075C 0.00073 C 0.14C 110¢ 650 E 180K
Bldda 3N 037N 0.14N 65N 68N
Biphentrin (Talstar) PBST SSON SN 20N 90N 10000 N
LS
1,1-Biphenyl 1500 N 100N | &8N 3300 N 34000 N 9000 S 110N
Bis(2-chloroety)cther B2 0.0098C 0.0054C 0.009C 007¢C o17c 03B 0.0003 B
Bla(2-chlorolsopropylJether sYoC e11c o1scC 0.045C 39¢C 12C
Bis(ch A 0.00005 C 0.00003C 0.00001 C 0.0001C 0.0003C 0.00004 C 1.0807C
Bis(2-chloro-1-methylethyl)ether 0956C 0.089C o.o04sC 63C 27¢
B thalate (DEHF) svoC 43¢ 045C onc nce 140C 2108 HEe
A 150N 120N aN 3300N 34000N
Boren (snd borates) 2100 100N AN 120N $900N 61000N
Boron triflocdde 73N1 0NN
October 30, 1996 Prged
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EPA Region 6
Human Health
Medla-Specific Screening Levels i
Legend: MCL = Maximum Contaminant Level Basls: O carcinogende ¢ffects N = pon-carcinogenie effects
SAT-WWMW B-ZPAMSoHSmmhguvd S = soil saturation concentration
saturstion point 3 =EPAMCL 1= Ingertion rowie only
sorx = maxhmum eoncentration
PRST = Pesticlde Hab = Herbicide
VOC = Volstile Organic Compourd
SYOC = Semi-Volatile Organic Compoand
#Blenk® = Misring duta for generation of
valee
) Risk-Bared Screening Levels Soil Screening Lavel
Transfers from Soil to:
i Drinking Tep Amblent Fish Seil
Chamdeal Canear Solt Vow Water Ar (Ingestion, Inhataion, end
Contaminant Growp Clase Dermal Exporure Rowter)
Name Bockgroand | prcL'9 | Meldandal | Reddendal onal
Risk Level: Cone/Range Scenarle: Seenario) Flishing Residentist Indotiad Alr Ground
AB=10* gty Ingestion, & Seenario) Vaer
c- 10t Inhalafion)
Blank= 10
i L r/ms me/kg mg/kg mg/ke mghg maAgp
Bromodichioromethane voc D oitC oiC 0051C 1AC 34C 18008 03E
Promocthene W bromide) olcC 0.057C 04SC 1.0C .
Bmmlbm(n-{hwnomdhne) voc 24C1 1.6C 04C 3C 40C A58 0SE
Bromomethane voc i 8TNI 2N 19N 15N SIN 2B 01E
4 Bromophery! phenyl cthet svoc “TrnooNt 210N 7N 4500N1 120000 N 1
Bromopbos 150N 1N 63N BON 3400 N
Promoxynil PEST 150N BN 7N 1300 N 14000 N
Bromaxynil octanoate PBST TON NN TN 1300 N 14000 N
1,3-Butadiene B2 0011C 0.0064C < | 0.009C 0.02N 0.0013C 0.000071 e
{-Butanol voc 300N ION 'l 140N 6300N 68000 N mﬁ 3B
Putyl benzy! phthalate 700N TION 20N 13000 N SAT $30E 6E
Putylste 1300N 180N N 3300N 34000 N
sco-Butylbenzene voc &Nl 37N 14N TONI 20000 N [ 208 0.21TM
yoc 6IN1 3TN 14N TONI 20000 N1 02TM
Butylpbthaly! butylglycolate $7000N ST0ON 1400N 65000 N SAT
scid PEST 110N 1N 4N 200N 2000 N
w“.ﬂmﬂ’ . 001.10 s 1N 0.00099C 068N 3N SSON 920E 6B
Caprolactam 18000 N 1800 N SON 33000 N SAT
1130,19%6 Page$
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EPA Region 6
Human Health

pecific Screening Levels

wm-mmm
SAT = risk-besed value above expociod
saturation poirt

max = maximum sonocntration

PEST = Pesticide Herb = Habicids

VOC = Volstile Organic Compound
SVOC = Sami-Volstile Organlc Cormpound
#Blank® = Missing data for gencradon of
value

Basis: O cardnegenic affects N = pon-carcinegenlc ¢ffects

M =EPAMCL 1=Ingestion rowts only

" Z = EPA draft Sell Screening Level S = soll satserntion concentration

Risk-Based Screening Levels Soll Screening Level
Trangfers from Soil fo:
Drinking Tep Amblent Fish Soll
Chemical Cancer Selt Water Water Al (Ingestion, Inhalation, and
Contaminant Growp Clacs Reglonal Dermal Exposure Routes)
Narne Background | qrcL's) | Residendal | Reddendal (Recrestional
Risk Level: Conc./Range Scenaris: Scenario) Flshing Resddortal | Intarriat Air Cround
AB=10¢ {mg/xe) Ingestion, & Scenario) Fater
o= Inhalafion)
Blank=10°¢
y72A nel ngins mgihg me/is maikg meie meAg
Caplafol PEST - 73C onc 037C 2N 2n0C
Captan PEST 19C 18C oscC 130C ssoC
Catbaryl PEST 3700N ION 140N 6500 N 63000 N 0345 1IN
Carboftrm svoc 4 _ ]| 10N 1N 63N 330N 3400 N
Carbon disulfide 1 N 730N 140N 16N sIN HE 4E
Carbon tetrachlodide s 0ac 012¢ 0.04C o041 C 11c 02E 003E
Carbosulfin FEST N N N 650N 6800 N
Carboxin PEST 370N 3N 140N 6500 N 68000N
Chloral BN 73N | 27N 130N 1400 N
Chloramben PEST $50N SN | 20N 980N 10000 N
Chlorsail 0.17¢ 0.016C 0.0078C 11c a1cC
Chlordane PBST 2 0.05C 0.0049C 0.0024C 0MC 1.5¢C 10E 2E
Chlorimaron-cthyl TN BN 7N 1300N 14000 N
Chlorine 30N 3N 140N TION SAT
Chlorine dicxdde PRST 24N 0N
Chloroscctalddryds 250 N1 BN 93N S4ONI 14000 N1
Chlorosoctio scid BN 13N 271N 130N 1400 N
2.Chloroscetophenons 0.0SN 0031 N 007N 077N
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EPA Region 6
Human Health
Medla-Specific Screening Levels
wm.mww Basis: O carcinogenic effects N = pon-carcinogenic gffects
‘SAT-MMWMM = EPA draft Soll Screning Level S soll saturation concentration
sssntion polet M = EPAMCL 1 =Ingetion routs only
‘max » mudimxn coacentration
PEST = Pesticide Hab = Herbicide
YOG = Volatile Organic Compound
SVOC = Semi-Volatile Organic Compound
“Blank® = Missing dsta for genastim of
ralne
Rick-Based Screening Levels Soil Serecning Level
Transfers from Soil to:
. Drinking | Tep Amblent Fuh Soll
Chamnical Cancer Soll Water Water Alr (Ingestion, Inhalation, and
Contaminant Grovp Class Reglonsal Darmal Exponure Rovtes)
Name Backgrewnd | aqcrty) | (Restdendsl | Residendal (Recreational
Risk Level: Conc/Renge Scenarle: Scanarie) Flshing Raddendsl | Industrisl Alr Ground
AB=10' (me/ke) Ingestion, Scenario) Water
o1 Inkalation)
Blank=10*
nt L pg/ms mehg mp/ig mp/ig mg/kg mg/g
4-Chloroaniline svoc 150N 15N S4N 260N 200N 1200 S 03B
Chlorobenzens yoc N 21N 7N 160N STON ME 06E
Chiotobendilate PEST easc oonc 0.012C 1.6C 71C
p-Chlorobenzole acid T0N TN VN 13000 N SAT
ide =~ 70N TN 21N 1300N 14000 N 86N 75N
2-Chioro-1,3-tatadicne 14N 13N N 63N 21N
1-Chiorobutans yoc 200N 1500 N SON g108 t108
Chlorodibromomethane yvoc a13cit 007sC 0.038C 176C1 68C1 1900E 02
1-Chiaro-1,1difluorocthane $7000N $2000 N
Chlorodiffuoromethane voc £7000 N $2000N °° 2508 3508
Chlorocthano voc $600N 10000 N SON 31000 N1 SAT 26008 33N
M\dﬂyﬂcﬂ\ﬁr yoc 150N1 N MUN 2000N 1 51000N1
Chloroform voc B 0.16C 007t C 08¢ 0353C 1.1C 02E 03E
Chloromethans voc 15C 099 C o34cC 20C 43¢ 0.063C 0.0066 C
4-Chioro-2.2-methylaniline hydrochiordde . 015C 0.014C 0.0069C 077C 33C
4-Chioro-2-auctirylaniline onc oonc 0.0054C 0s7C 41C
beta-Chloronaphthalens svoC 2900N 290N 110N 5200N $5000N 288 140N
o-Chiaronitrobenzene eacCl 025C a13c 1sC 76C
October 30, 1996 Page?
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EPA Region 6
Human Health
Medla-Specific Screening Levels
mm.mmww Basis: O= corcinegenle ¢ffects N = non-carcinegemic gffects
SAT = risk-bavod valuc sbave expected E = EPA draft Soil Screening Level S = soil saturation concentration
setration pobnt M= EPAMCL 1 wIngestion route only
max = medmom on
PEST = Pesticide Herb = Herbicide
VOC = Volatlle Organic Compound
SVOC = Sami-Volatile Organic Compound
“Blank” = Misring dats for gencradon of
rabee
Rish-Based Screening Levels Soll Screening Levd
Traners jro(n Soll to:
Drinking Tep Ambient Flsh Soil
Chemical Cancer Soft Water Water Alr (Ingestion, Inhalation, and
Conteminant Growp Clags Reglonal Dermal Exposure Routes)
Name Background f(7(s A7) (Residential | (Residential (Recreational
Rick Level: Conc/Range Seenarls: Seenario) Fishing Rasldodtsl | Industrial Alr Ground
AD=1r' (mgirg) Ingestion, & Scenario) Wate
O=10" Inhalatlon)
Blank=10* .
L ntL ryms mpigy ma/xp mg/ig L mgAg
p-Chioronitrobenzenc 0s9Ct 03sC 013C 25C 110C
2-Chlorophenol sSvYoC 180N 1N &8N 330N 3400 N 53000 E 2E
2-Chloropropens 170N 100N 350N 1300 N 7N 064N
Chlorothalonll PEST  81c osIC o»C 4ac 1moc
o-Chlorotoluene “1 120N TN N 340N 1600 5§ 1200 N S6N
Chlorprophem . PEST THON TN 20N 13000N SAT
Chlorpydfos PEST 110N N 41N 200N 2000 N
Chl PEST 3NN 3IN 14N 650N 6300 N
Chlorsulfiron PRST 1300N 10N 6N 3300 N 34000 N
Chlorthlophos 9N 29N N 52N SSON
Tddmmhm(lIGnﬂonm) 3 100 37000 N1 0.0021 N 1400N 210N 1600 N
Chromium VI and A 100N 0.00015C 68C e 230C 140E 19E
Coal tag PEST 0.0028C
Cobalt ] 200N 1 noN nx 4700N1 SAT
Coke Oven Emissions A 0.009C
Copper and compounds 20 1400N 150N MN 2800N 63000 N
Crotonaldchyde c 0.006C 0.03C 0017C o1cC 03C
Cumene 19N 94N MN 49N 160N SIN 6N
October 30, 1996 Paget
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EPA Region 6
Human Health
Media-Specific Screening Levels
anﬂ:Md.-MndmnCamlnnLﬂ-l . Basie: O carcinegenic qffects N =non carcinogenic effects
MT-MWMW — S-BPAMS.“SM:W S = soll saturation concentradon
saturstion polrt M'=EPAMCL 1 = Ingestion route only
rmax = maximuem concentntion
PEST = Penticide Herb = Harbicide
VOC = Volatile Organic Compound
SVOC = Semi-Volatile Organic Compound
*Blank® = Mlssing data for genersdon of
ralue
Risk-Bared Scraening Lavels Soil Screening Level
Trangfers from Soil to:
Drinking | Tap Amblent Fish Soll
Chomicsl Cancer Solt Water Wale Alr (Ingestion, Inkaladion, and
Contaminent Growp Class Reglonal : Dermal Exporure Rowtes)
Name Background | ptcr) | (Reddential | Residential (Recrestional
Rick Level: Conc/Range Scensrie: Scenario) Flshing Reddendal | Inderrial Alr Ground
Ap=10' (e Ingastion, & Scenarlo) Water
C=10' Inkalation)
Blank= 18
ot Ll pa/ms my/ikg ma/ig mg/kg mp/kg me/ke
Cysnides:
Bariuen cymide . 300N 30N 140N TI0N SAT
Calclum cymldo 150N 150N 4N 3100N 63000 N
Coppes cywnide 110N N N 300N 1500 N
Cysnazine PEST < o0sC 0.0075C 0.0038C 130C 23C
Cywoogen 1500 N 150N 4N 2600 N 27000 N
bromide 3300N 330N 120N 3900 N SAT
Cysnogen chloxide 1300N 150N 6N 300N 34000 N
Free cysnide TON BN 27N 1300N 14000 N
oo
Hydrogen cymide 62N 3N «v | IN 1600N1 41000N 1
Potasshan cysnlde 1500N 100N 6N 3300N 34000 N
Potasstum silver cyanide 700N TN N 13000 N SAT
Sitver cywide 30N 0N 10N 6500N SAT
Sodium cymide 1500N 150N AN 2600 N 27000N
Thiocymete TONI 7N 7N 1600N1 41000NT
Zino cymide 130N 130N aN 330N 34000 N
Cyclohexanone 130000 N 13000 N NN SAT SAT
Cyclohexiamine . T300N TON 2N 13000 N SAT

October 30, 1996 Page 9




EPA Region 6
Human Health

Medla-S

pecific Screening Levels

wm-mww
SAT = fhsk-based value sbove expocted
saturstion polnt

mex « maximan on
m-wm-u«ﬁdu
VOC = Volatils Orgmis

SVOC = Semi-Volatile Organic Compomnd
“Blank"® = Missing data for generation o
valus

Basle: O corcinoganie cffocts N = pon-carcinogenle qfects
E-EPAMMSMIIMW S = soll satration concentradon
M mEPAMCL I-Ingadalmdcm{r

Rlck-Based Screening Levels Soll Screening Levd
Transfers from Soll to:
Drinting | Tap Amblent Fish Soll
Chenical Cancer Solt Ve Water Alr (Ingestion, Inkaladon, and
Contaminant Growp Class Reglonsl Damal Exposure Rovtes)
Name Beckgrownd | pfcL'y) | Reddendal (Residental | (Rocrestional
Risk Level: Conc/Range Scenario: Scenarlo) Fishing Reddontsl | Tnsuvid Alr Ground
Am=10t (makg) Ingation, & Scenario) Water
=10 Inhaladon)
Blank= 107
e L pg/m$ mp/ig L my/ig mg/xg my/kg
Cybalothdn/Kanite PEST 190N 1N &8N 330N 3400N
Cypenmethrin PEST STON 7N 14N 6SON 6800 N
Cyrormarine 0N TN 10N 490N S100N
Dectbal PEST ] 370N1 N 1N 33000 N SAT
Dalspon HERB 200 10N 110N AN 2000N 20000 N
Denitel 1N NN MUN 1IN 340N
pDD PEST B2 0ascC 0.026C 0.013C 15¢ 19C 3715 07E
DDB PEST B2 0a2cC 0o18C 0.0093C 13¢ 56C 105 0SE
DDT PRST B2 02c ooisc | aoomsc 13¢ s6C 208 1E
Decabromodiphenyl cthee 6INI N | N 650N 6300 N
Demcton PRST 1SN OISN 0054 N 26N 277N
Dillste PEST 017c1 XY 0052C 73¢C e
Diszinon PRST NN 33N 12N SON 610N 5400 8 28N
svoc 150N 15N SAN 260N 2700 N 1208 1208
1 4-Dibromobenzene 6IN1 IIN 4N 630N 6300 N
1,2 Dibromo-3-chloropropane voc 0048 C 021N 0003C 03nc 14C 19N 0.00061 M
1.2-Diteomocthane voc B2 0.00076C 0.0081C 0.00004 C 0.005C 002C 0.0058C 0.00018 M’
Dibutyl pltbelste 370N 30N 140N 6500N 63000 N 100 E 1208
Oxtober 30, 1996 Page 10




EPA Region 6
Human Health
Medla-Specific Screening Levels
Legend: m-MnIm\mCannlnlluvd Batis: O= carcinogenic ffects N = pon-carcinogenlc offects
M‘l‘-ﬂMvﬂmM«wﬂd E = EPA draft Soll Screening Level S = poll saturation concentration
saturstion M =EPAMCL I = Ingestion route only
max = maxirnam eoncentration
PRST = Pesticide Hab = Herbicide
YOC = Volatile Organic Compound I
$VOC = Scml-Volatila Organic Compound
“Blank® = Migsing data for generadon of
mine
Risk-Based Screening Levels Soll Screening Level
Transfers from Soll to:
Drinking Tep Amblent Fish Soll
Chemlest Cimeer Selt Water Water Alr (Ingesdon, Inhalation, and
Contaminent Growp Ciam Reglonal : Dermal Exposure Routes)
Name Background | qucts) | Residendal | Residential (Recreational
Risk Lavel: Conc/Renge Scenarle: Scenario) Flihing Redidendal | Inawsmist Al Ground
Am=10t (msrp) Ingesdon, & Scenario) Water
crae’ Inhalation)
Blank= 107
rte reL re/ms mp/ig mpig mpAg mg/kg mg/kg
1,3-Dichloropropene PRST B2 0081 C 0.048C oo018C 0s1C l 12C 0lE 000\ E
Dichlorvos PRST B2 onc ooncC oot C 15C ssc 3sc 0.00072C
Dheofol PBST 215C 0014C 0.0072C 10C 43C
Dicyclopentadiene 02N 021N an 2300N1 61000N 1
Dicldria PEST 7] “+2] 0.0042C 0.00039C 0.0002 C 0.03C o11C 28 0001 E
Diesel emissions S2N1 S2N
Dictiyl plthalate svoc 29000 N 2900 N 110N 52000 N SAT 520E 1OE
Dicdlylanﬂyod.monob\ﬂyl cther 210N AN 370N 3900 N
Dicthylene glycol, monocthyl cther 73000 N TI00N 2700 N SAT SAT
~ g
Diethylformamide 400N 4HON - ] I5N TION 7500 N
Di2-ctiythexyDedipate 400 6N sac 26C e 1600C
Dicthylatilbestrol 0.00001 C 13806C 7.0807C 9.5805C 418.04C
Difenroquat (Avenge) PBST 2900 N 290N 110N $200 N 55000 N
Diftubenzuron PEST TN BN 71N 1300N 14000 N
1,1-Diffuorocthanc 69000 N 42000 N
Mmhﬁptmﬂmﬂmm 2900 N 290N 110N $S200N 35000 N
Dimethipin PRST 70N TN 21N 1300N 14000 N
Dimcthoste PBST 73N OMN 0IIN 13N 140N
October 30, 1996 Pago 12




EPA Region 6
Human Health
Media-Specific Screening Levels
Legend: MCL = Muximum Cortaminent Level Bads: O= carcinegenle ¢ffocts N =non-carcinogmic offects
SAT = risk-based value sbove expected . E = EZPA draft Soll Screenlrig Lavel S = soil saturstion concentration
seturation polnt M= EPAMCL I=Ingestion route only
max = mexdrom concentration . .
PEST = Pestidde Hab = Hebicide
VOC = Volatils Organic Compound
SVOC = Semi-Volatile Organic Compound
“Blank® = Missing data for generation of
vabea
Risk-Based Screening Levels Soll Screening Level
Transfers from Soil to:
Drinking Tep Amblent Flsh Soll
Chomlcal Cancer Selt Water Water Alr (Ingestion, Inhalotion, and
Contaminent Growp Clan Reglonal ' Dermal Exponvre Routes)
Name Background | arcr's) (Roidendsl | Resddendal | Recreadonal
Rlsk Level: Conc./Range Scenarie: Scenarls) Fishing Resldendat | Indusridd Alr Ground
AB=10t (meg) Ingestion, & Scenario) Water
C~10° Inhaladon)
Blank=10*
. nt L re/ms mphp mie me/ky mg/Ag mpg
3,7-Dimcthoxybenzidine svoc A8C 045C e3C Er o] 140C
Dimetlylamine PEST 004N 0021 N 0.062N 0N
2,4-Dimethylanitine hydrochloride a12¢ oo0l1C 0.0054C osC 33cC
2,4 Dimethylaniline -] 009C 0.0083C 0.0042C 06C 25¢C
N aniline BN 13N 17N 130N 1400 N
3,3 Dimettyibenridine svoC 0.0073C 0.00068 C 0.00034C 005C 021C 29C 0.00039C
N,N-Dimcthylformamide 3700 N 3N ) 140N 6500N 68000 N
1,1-Dimethythydrazine ’ 0.025C 0.0018C 0.0012C 017C onc
1,2 Dimethylhydrazine s 0.0018C . ] 0.00017C 0y 0.00009C 001C 003C
2.4-Dimethyphenol svoc 70N BN |oN 1900N Mo0ON | 54008 iE
2,6-Dimethylphenol N 22N oSIN 9N 410N
3, 4-Dimethylphenol 3TN 37N 14N 65N 680N
Dimetiyl phthalste syoc 370000 N 37000N 14000 N SAT SAT 1600E 1200
Dimethl tefeplbalate . 370N N 10N 6300N 64000 N
1,2-Dinitrobenzenc svoc . 1SN 15N 054N 26N 70N
1 svoc 1IN 037N O4N 63N 68N
1 A-Dinitrobenzena svoc 1SN 15N 034N 26N 70N
4,6-Dinltro-o-cyclohaxyl phenol BN 73N 27N 130N 1400 N
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EPA Reglon 6

Human Health
Media-Specific Screening Levels
m-mhnmw-nhnwd Basisz O carclnogenie ¢ffects N w pon-carcinogenic ¢ffects
MT-MWMW K = EPA draft Soll Screening Level S = goll satseradon concentration
saburstion point N'=EPAMCL I=Ingeion reute only .
max = maxiowm
PEST = Pesticide Habd = Herbiclde
YOC = Volatile Organic Compound
SYOC = Semi-Volatile Organic Compound
*Blank® = Missing dats for generation of
value
RUA-Based Screening Levels Solt Screening Lavel
Transfers from Soil to:
Drinttng | Tup Amblent An Soit
Chemleal Cancer Solt Water Woter Alr (Ingestion, Inhslation, and
Contaminant Group Class Reglona! Derma! Exporure Routes)
Name Background | uc'y) | Mesdendd | Resldendal (Recreational
Risk Lavel: Conc/Range Scentarle: Scenerlo) Flching Reddendtal | Indastriat Air Ground
AB=10" (merp) Ingestion, & Scenario) Water
C=10' Inhaladon)
Blank= 10
L L /3 mg/kg mgig mg/Ag my/kg mg/ke
3,4-Dinitrophenol svoc TN 73N 27N 130N 1400 N 360N 01E
Dinltrotolucne mixture svoc B2 0099C 0.0092C 0.0046 C 0.65C 28C
2,4-Dintrotoluenc gvoC TN 73N 27N 130N 1400 N 1208 01E
2,6-Dinltrotoluenc SVOC 7N 3N 14N 6SN 610N 3708 01E
Dinoscb HERB 7~ 1IN 37N 14N 65N 680N
d-n-Octyl phthalate svoc TION BN N 1300 N 14000 N SAT SAT
1,4-Dicxane voc B2 10C 0s7C 029C 1uc 31C
Diphenanid PBST 1100 N 1HON 41N 2000 N 20000 N
Dipherrylamine svoc 910N NN UN 1600 N 17000 N
1,2 Diphemylhydrazine svoc ) 0084 C ooomc | oomsc | osc 24¢C
Diquat PEST 20 N IN IN 140N 1500 N
Direct black 38 0.0078C 0.00073C 0.00037C 0.05C 01C
Direct blue 6 0.0083C oocor7c | 0oo09c | 0.06C 01C
Direct brown 95 000 C 0.00067C 000034C | 005C 01C
Disulfoton PBST 1SN 0.ASN 004N 26N 27N
1,4-Dithlne N 7N 14N 650N 6300N
Divron PBST BN 13N 27N 130N 1400 N
Dodine PRST 150N 15N SAN 260N 700N
October 30, 1996 Page 14
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EPA Region 6
Human Health

Media-S)

pecific Screening Levels

o

Legend: MCL = Maximum Contaminent Level

Basis; O carcinogenle effectt N = pon-carcinogenie ¢ffocts

SAT = risk-based vatue sbove expected R = EPA draft Soll Screening Level S « goll saturetion concentration
ssturation polnt ) M’ = EPAMCL I=Ingestion routs only
max = maximum concentration N
PEST = Pesticlde Hab = Habicids
YOC = Volatlls Organic Compound .
SVOC = Scmk-Volstile Organic Compound
“Blank® = Missing data for gencration of
ralue
Risk-Based Screening Levels Soil Screening Leve
Transfers from Soil to:
Drinting | Tap Amblent Fuh Soit
Chemleal Cancer Solt : Water Water Alr (Ingastion, Inhalation, and
Contamlnant Growp Cass Relonal Darmal Exposure Routes)
Name Background oL’ (Residendal (Residential (Recreational
Risk Level: Conc/Range Seenarlo: Scenerlo) Fishing Reddental | Industrial Alr Ground
AB=10¢ (mere) Ingestion, & Scenarlo) Water
C=10' Inhalesion)
Blank= 10
nr e xg/ms mg/Ag mg/Ag mg/kg mg/kg mg/kg
Endosulfin PBST 1SN nN 8IN 33N MN is8 3E
Bndothall PBST 100 TON BN i 1300N 14000 N
Bndrin PEST 2 1IN N 04N 1N 200N 168 Q4 E
Bpichlorobydrin voc -7 20N 1c 03¢ 16c e
1,2-Bpoytrutene ~f 208 AN N 3900 N
Bthephon (2-chlorocthyl phosphonio acld) PRST. 130N 18N 68N 330N 3400 N
Bthion PEST 18N LSN 068N BN 340N
2-Bthaxycthano! acctate 11000 N 1100N 410N 20000N SAT
2-Ethoxyethanol 15000N 210N SN 26000 N SAT
poa )
Bthyt scrylate onc 013Cc .| 0066C oscC 10C
EPTC (S-Bihyl dipropylthiocarbamate) 910N 9IN uN 160N 17000 N
Ethyl soctate voc 33000 N 3300N 1200N $9000 N SAT
Bthylbenrene yoc ™ 1300N 1000 N 10N 2900 8 31008 260E SE
Ethylene cysnohydrin 11000 N 100N 410N 20000 N SAT
Bthylene dlamine 70N NN 1IN 1300N 14000 N
Bthylcos giycol T000N T00N 700N 130000 N SAT
Ethylene glycol, monotnsyl ether 210N 21N mc 3900C
Boylens oxide yoc 00U C 0o018C 0.0031 C oj2c 03cC
October 30, 1996 Poge 18
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EPA Region 6
Human Health
Media-Specific Screening Levels
and:m-Mndmn&mmkmunl Basls: C= carcinogenic ¢ffects N = non-carcinegenie offocts
SAT = risk-besed valuc sbove expected E = EPA draft Soll Screening Level S = goll saturation concentration
saturstion point M =EPAMCL I=Ingestion routs enly
max = maximum concentration
PBST = Pesticlde Had = Hebicde
YOC = Yolatlle Organic Compound
SVOC = Semi-Volatile Organic Compound
sBlank® » Mlssing data for generadon of
ralua
Risk-Based Screening Lavels Soll Screening Levd
Trangfers from Soll to;
Drinking Tap Amblent Fish Soll
Chemical Cancer Soll Water Water Alr (Ingestion, Inhaladon, and
Contaminant Growp Class Reglonal Dermal Expesure Routes)
Name Background | oecL's) (Retdentdal | (Restdenfial | (Recrestional
Risk Lavel: Conc/Range Scenarie: Scenarle) Fiching Restdondal | Insusortat Alr Ground
AB=1e’ (mete) Ingestion, & Scenario) Water
om0 : Inhalation)
Blank=10°¢
A . r/ms mptp my/g mp/kg mg/kg ma/kg
Ethylene thiourea (ETU) olic 0033C 0.027C 07¢C 32C
Ethyl cther 1200N 70N 70N 33008 38008
Ethyl methacrylate voc SSON 30N 120N 408 3405
Ethyl p-nitrophenyt phenylph phorothlost 037N 0.037N 004N 0IN 68N
Bthylnitrosoures e 000043 C1 0.00005 C 0.00002C 0.005C1 0041 C1
Ethylpithalyl ethyl glycolste 110000 N 11000 N 4100N SAT SAT
Express PEST 290N YN N S20N 5500 N
Fenamiphos PEST 91N 091N 034N 16N 170N
Fluometuron PBST 470N 41N 1IN 150N 8900 N
Fluorids w0 | 2ooN mN | aN 3900N 41000 N
Fluoridons PBST 2900 N 290N 110N S200N §5000 N
Frurprimidol PEST TN BN 7N 1300 N 14000 N
Fhutolsnll PEST 200N 220N N 3900 N 41000 N
Fluvalinste PRST ION 7N 4N 850N 6800 N
Folpt PEST B2 19C 18C 0s¢C 130C s50C
Fomesafen PBST c isc 033C 017¢C nc 100C
Fonofbs PBRST BN 13N 21N 130N 1400 N
Formaldalyde 5500N 0.14C 0N 9300 N SAT
October 30, 1996 Page 16




EPA Region 6
Human Health
Medla-Specific Screening Levels
mm-mc«uﬂmw ) Basi: O carcinegenic ¢ffects N'= non-carcinogenlc gffects
SAT-WNNMM E = EPA draft Soll Screening Lovel S = goil saturation concentration
satarstion point M' = EPAMCL I=Ingaton route only
fmax = maxkioum eoncentration
PEST = Pesticide Herb = Habiclde
YOC = Yolstle Organlc Compound
SYOC = Semi-Volatile Organic Compound
*Blank® = Missing data for genersdon of
vabea
Rlsk-Based Screening Levels Sofl Screening Level
Trangfers from Soil fo:
Drinking Top Amblent Fish Soll
Chémical Cancer Solt Water Water Alr (Ingestion, Inhalation, and
Contaminant Growp Clasn Regional Dermal Exporure Rowtes)
Name Bechgrownd | (L' | (Resldendal | (Residendat | (Recreasional :
Risk Level: ConeRange Scanerle: Scenarlo) Flshing Ralderstal | Insustrial Alr Ground
AB=10¢ tnote) Ingesdon, & Scenario) Water
C-10' Inhaleden)
Blank=18*
nt ot ms mpAg mgAg mpiag ma/g myAg
Formic Acid TI00N TION 2700 N SAT SAT
Foactyt- Al PBST 110000 N 11000 N 410N SAT SAT
Poran 3IN 3N 14N 6N 680N
PFunuzolidons - 0.018C 0.0016C 0.00083C o12C 0scC
Purfural PBST =] 110N 2N 41N 200N 2000 N
Purtum 0.0013C 0.00013C 0.00006 C 0.009C 004C
Furmecyclox h.rd 22C 021C onc 15C 64C
Qlufoainsto-smmonium 1SN 1SN 054N 26N 270N
Qlycidaldchyda 1SN IN " 054N 26N 270N
Olyphosste PEST w0 | 30N N | 1N 6500N 68000 N
Haloryfop-mathyl 13N 01N 0068 N 13N UN
Harmony PEST 40N 41N 1N 850N 89500 N
HCH (slphe) PRST B2 0011C 0.00099C 0.0005C 007C 03C 098 0.0004 E
HCH (beta) PRST [+ 037C 0033C 0oisC ic nce 16E 0.002E
HCH (gamms) Lindane PEST 0.2 0.05C 0.0048 C 0.0024C 0M4C 15C ‘ 42C 0.006 E
HCH-techmical PBST B2 0.037C 0.0035C o0.0018C 03C 1.1C
Heptachlor FEST B o1 01C 0.0014C 0.0007C olc 04C 03B 0.06E
Heptachloe epaide PBST B 02 0.007C 000009C | 0.00038C | 005C 02C 1B 003B
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EPA Region 6
Human Health

Media-S|

peclfic Screening Levels

mm-mmww
SAT = risk-besod valuo above expected
seturation point

max = muodimem concentration

PBST = Pesticide Hab = Habicide

YOC = Volatile Organic Campound

SYOC = Seml-Volatile Organic Compound
“Blank® = Missing data for gencradon of
value

Bade O carcinegenlc affacts N = non-carcinogenie gffeces
E=EPA draft Soll Screening Lavel S = soll saturation concentradon
M’ =EPAMCL 1=Ingestion route only

Risk-Based Screening Levels Soil Screening Level
Trangfers from Soil to:
Drinttng | Tep Amblent Floh Soll
Chenleal Cancer Sell Water Water Alr (Ingestion, Inhalation, and
Contaminant Growp Class Reglonal Damal Exponire Rowtes)
Name Background | orcr’s) | Reddendal | Restdendat | Recreatonst
Risk Level: Conc/Range Scenarle: Scenario) Flshing Restdendel | Insuriel Alr Ground
AB=i10t (rarp) Ingestion, & Scenarlo) Water
C=10" Inhalation)
Blank=16°
ot et ng/nd mgg my/ig myiig mg/Ag mg/kg
Hexabromobenzene 12N1 73N 27N 130N 1400 N
Hexachlarobenxene PBST B2 1 0.04C 0.0039C a002C 03cC 1.2¢C 1B 08E
Hexachiarobutadiene yoc [} 36C oscC 04C s51¢C 240C 1B 01E
Hexachlorocyclopentadiene PBST 5 1220 N 0073 N 93N 450N 4700 N 28 108
Hexachlorodibenzo-p-dioxin mixture 7] +1 0.00001C 14B06C $.0B07C 12805C JIE04C
Hexachlorocthane yoc C 4C 45C 23C 320C 1400C 49B 02E
Hexachlorophene svoc 1IN LIN 041N 0N 200N
Hmhy&vl}}-uh\lvo-lﬁ.}dldm [ é1cC 0s7C 0C 40C 170cC
1,6-Hexamethylene dilsocysnate a1N 00t N .
Hexanex 350N1 20N | N AMONT SAT 31N 1IN
Hexazrinons PEST 120N 120N ASN 200N 22000 N
Hydrszine, hydnuzine sulfate B2 0.02¢C 0.00037C 0.0011C 02C 06C
Hydrogen chloride 210N1 NN
Hydrogen sifide 18N IN 41N 6100N1 20N1
Hydroquincne 1500 N 150N AN 2600N 27000 N
Imaniil PBST 40N 41N 1N 10N 1900 N
Imaraquin PEST 100N 9ION 3M4ON 16000 N SAT
Iprodione PEST 1500N 150N 4N 2600N 27000 N
October 30, 1996
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EPA Reglon 6
Human Health
Media-Specific Screening Levels
Legend: MCL = Maximum Contaminant Level Besix: O carclnogenlc effects N =non-carcinogenle ¢ffects
SAT = tlsk-beved value shove expected E=EPA draft Soll Screening Level S = soll ssturation conoentration
ssharation point M= EPAMCL I=Ingestion rowte only
ot = maxionom concentration
PEST = Pesticido Hab = Harbicide
YOC = Yolatlle Organic Compound
£YOC = Semi-Volatile Organic Compound
#Blank? = Mlesing data for gencration of
valve
Risk-Based Screening Levels Soll Screening Level
| Transfers from Soil to:
Drinking Tap Amblent Fish Soll
Chamieat Cancer Soll Watew Nater Ale (Ingastion, Inhaladon, and
Contaminant Growp Class Reglonal Dermal Exposura Routes)
Name Background ML) (Resldendel | Ratdendal | (Recresdonal
Risk Level: Ceonc/Range Scenarle: Scenarle) Flehing Revidetat | Induniat Alr Ground
AB=10* (mp/ag) Ingestion, & Scenario) Water
(a3 [ o Inhalation)
Blank=10" -
L L /s mgig myng mp/kg me/kg mpg
fron 11000 N1 110N 410N 23000N1 * SAT
Lsobutanol voc 130N 1 100N 410N 20000 N SAT
faophorone PBST C 7ocC 6C 13cC 4700C 20000 C JM0E 02E
Lsopropalin PEST - ;sgoun 8N :ouN 980N 10000 N
Isopropyl methyl phosphonla scid : ) 40 6S0DN 61000N
Iscaben phes 150N 180N 6N 330N | M000N
Lesd 10-18 (Uptake Blokinctle Model) 400N 2000N
Kepone PBST 0.0037C 0.00035C 0.00018C 003C otcC
Lactofen FEST BN 73N &P 2IN 130N 1400 N
Limuron PBST DN 13N *« | 271N 130N 1400 N
Lithium TN TN 2IN 1500 N 34000 N
Londsx PEST TOON TION 0N 13000 N SAT
Malelo ankydride svoc 0N 30N 10N €s00N 61000 N
Malele hydnzide PBST 18000 N 1S00N 680N 33000N SAT
Malonenitrile yoc OMmN 00T N 0.027TN 13N 4N
Mancozch PRST 1100N 110N 41N 2000 N 20000 N
Manch PBST 190N 1N 68N 30N 3400N
Mangancee and compounds 339-850 130N 0.052N &8N 380N 8300 N
October 30, 1996 Page 19
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EPA Region 6
Human Health
Medla-Specific Screening Levels
Legend: MCL = Madmum Contaminart Level Basic: O= carcinsgenic ¢ff ots N =non-carcinogenic ¢ffects
SAT = risk-besod value above expocted E =EPA draft Sell Screening Lavel S = soll saturation concentration
satarstion polrt M* =EPAMCL 1=]Ingestion ronts enly
max » maximman concentration
PBST = Pesticide Herb = Herblcido
YOC = Volatile Organic Compound
SVOC = Semi-Volatile Organic Compound
“Blank® = Missing data for gencration of
vabee :
Risk-Based Screening Levels Soll Screaning Level
Transfers from Soll to:
. Drinttng | Tep Amblent Fuh Solt
Cherleal Cancer St Water Water Al Ingestion, Inhalation, and
(ing
Contaminant Growp CQlass Reglonal Dermal Exposure Routes)
Nome Bockgrownd | arcr's) | Reldenfial | (Ratdendal | (Recreatlonal
Rick Level: ConaRange Scenaris: Scenarlo) Flshing Rotdontial | Industrial Alr Ground
AB=0t oty Ingexdon, & Scenario) Water
C=10 Inhaledon)
Blank=1¢0°
L L rpins mpiyg mg/ig mgrg me/kg meg
Mephosfoln 33N1 031N - § 012N S9N 130N 1
Mepiqual chlaride PEST 1100N1 1ON 4N 2000 N 61000 N1
Mercurio chlodde PRST 1N1 11N 041N INL 610N
Merauy (inorganic) 0.10 2 1N 031N 041 N 3N S10N 78 JE
Mereury (methyl) 13Nt 037N 0.14N 0N 200N 1
Merphos PBST LIN O1IN 004N 20N 2N
Merphos axide PEST 1IN 01N 0.041N 20N 20N
Metalaxyl PBST 200N 20N 1IN 3900 N 41000 N
Methacrylondtrile voc 10N 03N .. 0.14N 13N 51N
Methsmidophos PEST 18N 018N T | o.0ssN 33N MUN
Methanot yoc 18000 N 1300 N 680N 33000 N SAT
Mcthidathion PBRST IIN 37N 14N 65N 680N
Methormyl PEST 910N 9N RE 1600N 17000 N
Methaxychlor PEST 40 180N 1N 64N 330N 400N 418 61E
2-Mcthoxyethanol scetate BN 73N 27N 130N 1400 N
2-Mothoxyethanol . TN AN 14N &N ! 680N
2-Methaxy-S-aitroaniline 15¢C o14C 0.069C 9.7C 41C
Methyl soctate 6100N 370N 1400 N 20000 N 84000 N
Oclober 30, 1996 Page 20
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EPA Region 6
Human Health

Media-S|

pecific Screening Levels

uguﬂ:m-MndmnCmnmlulw
SAT = rlsk-besed value sbove expecied
ssturstion point

oax = maxiaran on

PEST » Pesticida Harb = Habiclde

YOC = Voltile Organic Compound

SVOC = Semi-Volatile Organic Compound
*Blank® = Mlssing data for generson of
value

Besls: O carcinoganic gffects N= nen-carcinogenle ¢ffects
E =EPA draft Soll Screening Level S = soll sasuration concentration
M’ = EPAMCL I=Ingestion route only

Risk-Based Screening Levels Soll Screening Level
Transfers from Soil to:
Drinking | Tap Amblent Flch Soil :
Chemical Cancer Soll Water Water Alr (Ingestion, Inhalation, and
Contaminant Growp Class Regional Damal Exposure Routes)
Nama Background | prcrs) | Raldendal | Raidendal - | (Recreadonsl
Rlsk Level: Conc/Rangs Scenarle: Scensrle) Flihing Restaendot | Induscriat Alr Ground
AB=1¢’ (marke) Ingestion, & ( Scenario) Water
O30 Inhelation,) '
Blank=10°
L et reins my/kg mgig mgig meig mg/p
Mcthyl acxylsts 1100N1 110N AN 150N S20N
2-Methylaniline hydrochlorde 037C 005C 0018C 25C 1ne
2-Metlylaniline 02sC 0.026C 0013C 19¢C 19¢C
Methyl chlorocsrbonate 37000N 3700N 1400 N 65000 N SAT
4(2-Methyl-4-chlorophenonxy) butyrla ocid HERB =1 IVN 31N 4N 650N 6800 N
2 Methyl-4-chlorophenoxyacetio scid HERB 1N 15N 068N BN 40N
2.(2-Methyt-1 4-chlorophenoxyproplonio scid HERB £10] 1IN 14N 6N 680N
Methylcyclobexane 31000N 300N 56000 N SAT 60s 1500 N
Methylens tromide 6IN1 7N 14N 650N 6300 N
Methylene chloride yoc 41C tc joe4ac ne 5¢C 18 001E
4,4-Mctlylene bis(2-chloroaniline) 052C 0.048C 0.0UC 34C 15¢C
A.CMedrylaublsbenzmumlm oz7C 0.025C 0013C 181C 76C
4,8-Mcthylene bis(N.N-dimcthyl)enliine B2 15¢ ouC 0.069C 9.7C ac
44-Mcthylenodiphenyl Isocymnate 003SN1 oM N 037N 9N
Methyl ethyt ketone 100N 1000 N $10N $700N 34000 N
Methyl kydrazine 0.061C 0.0057C 0.0029C 04C 17¢
Methyl sotasyl ketone 200N UN 110N 5200N S5000N
Methyl methacrylate yoc 290N 9N 110N J200N 35000 N
Oxtober 30, 1996 Page 21
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EPA Region 6
Human Health
Media-Specific Screening Levels

e

mm-ummw

Basde: O carcineganle (ffects N =non-carcinegenle offects

SAT = risk-based value sbove expocted £ = EPA draft Sell Screening Level S = soll saturation concentradion
saturstion poiot M'=EPAMCL 1=Ingation routs only
max = maximum concentration
PEST = Pesticide Hab = Herbiclde
YOC = Volatile Organic Compound
SYOC = Semk-Volatile Organie Compound
#Blenk® = Missing duts for generation of
rabia
Risk-Based Screening Levels Soll Screening Level
Transfers from Soll to:
Drinking Tap Amblent Fuh Soil
Chemical Cancer Soil Water Water Alr (Ingestion, Inhalation, end
Contaminant Growp Clast Reglonal Dermal Exporure Routes)
Name Beckground (MCL's) (Raldendel | Maldadsl | (Recreadonal
Risk Level: Cone/Range Scenario: Scenarlo) Flshing Reddedal | Indwrvriat Alr Ground
AB=10* (me/rg) Ingesdon, & Scenario) Water
c=10 Inhalation,)
Blank= 10*
L L re/ms mp/kg mpikp mgig my/kg mg/g
2.-Methy!-S-nitrosniline ’ 2C 019C 0.0 C 13C [ sC
Methyl parathion svoc S.IN 091N 04N 16N 170N 288 0.041 N
2.Methylphenol (o-cresol) svoc 1500 N 150N 6N 330N 34000 N 12000 S 6E
3-Methylpheno! {m-cresol) svyoc 18500 N 180N 68N 300N 34000 N
4-Methylphanol (p-cresol) svoa =il 10N 15N 68N 330N 3400 N
Mectiyl styrens (mixture) 6N 2N S.AN 220N 1200 N 100N IN
Methyt styrens (slphs) 40N 260N 9N 1800 N 310N 835 15N
Methyl terthatyl cther (MTBE) voc 110N 310N 6SN 330N 3400 N
Metolaclor (Dual) PEST 5500 N 350N 200N 9800 N SAT
-t
Metribuzin PRST 910N 9N * ] MN 1600 N 17000 N
Mirex PBST 0mIC 0.0035C 0.0012C 025C - 1.1C
Molinate PEST nN 73N 27N 130N 1400 N
Molybdentm 190N 1N 68N 0N - $500 N
Monochlorenine 3N NN 140N 6500 N 63000 N
Naled PBST TN 13N 27N 130N 1400 N
2 Nophtylamios svoc ooooszcl | acoosc | o.o0002C 005 C1 004C1
Nagropamide PEST 370N ION 140N zsoo N 68000 N
Nicka! rafinery dust A 0.007SC : . :
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EPA Region 6 ‘
Human Health
Medla-Specific Screening Levels
W&M@-WWW Basle: O carcinogenic effocts N = non-carcinogenle gffects
3A'I‘-xhk-budv-l\unbovnapedd F = EPA draft Soll Screaning Lavel S = soll saturadion concentradon
ssturstion M =EPAMCL I-Inadoumuu(y
max = maoxdmam concentotion .
PEST = Pesticide Hab = Habliclde
VOC = Volulls Organic Compound *
SVOC = Semi-Volatile Organle Compound
#Blank® = Nising data for goreration of
value.
Risk-Based Screening Levels Soll Sareening Level
Transfers from Soil to:
Drinklng | Tep Amblent Fuh Solt
. Chemical Cancer Soil Water Nater Alr (Ingestion, Inhalatlon, and
Contaminant Growp CQlass Reglonal Dermal Expoture Routes)
Name Beckgrownd | L'} | (Residend (Residendal | (Recreational
Risk Level: Conc/Rangs Scenarlo: Scenarlo) Fishing Restdenttal | Industrist Air Ground
AB=1 ." (rgre) Ingestion, & Scenario) Water
C=10 Inhalation)
Blank=16*
L rnt reims mgig mg/kg mg/ig mg/g my/kg
Nickell\dcanpo\mds 16 100 70N TN 27N 1500 N 34000 N 69008 NEe
Nickel subsullide ’ A 0.0037C 3%00C
Nitrspyrin PEST SN SSN 2N 9N 1000 N
Nitrste 10000 58000 N $300N 700N SAT SAT
Nitrie Oxide . | 300N 30N 140N 6500 N SAT
Nitrite 1000 3700N 370N 140N 6500 N SAT
2-Nitrosailine svoc 22N 021N 0081 N 39N AN
3.Nitroiline .40 ] 110N1 1IN AN 230N1 6100N1
4-Nitromiline svoC 110N 1IN 41N 230N 1 6100N1
Nitrobenzene yoc 3ANI 21N .:h 068N 33N 40N 110E 0.09E
Nitrofurantoln 2600 N 260N SN 4600 N 43000 N
Nitrofurszone 0.045C 0.00067C 0.0021C 03C 13C
Nitrogea diaxide $7000N1 370N 1400 N SAT SAT
Nitrogusnidine 370N ION 140N 600N _63000N
4-Nitrophenol 2300N1 DON MUN 4300N! SAT
2-Nitropropsna Yoc 35C 0.00057C
N-Nitrosodi--butylamina voc B2 o012¢ 00011C oo00ssC | oosc 04C
NoNlMdhmolmﬂm B2 0.024C 0.002C 0.0011C 02C 07¢C
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EPA Region 6
Human Health
Medla-Speclfic Screening Levels
Legend: MCL @ Maximum Contaminant Level Basie: O carcinogenie gffects N = non-carcinogenie ¢ffecty
SAT = risk-besed value above expected E = EPA draft Soll Screening Lavel S = soll saturation concentration
saturstion potnt MH'mEPAMCL I=Ingation route only
max = maximam concentration
PEST = Pesticide Hab = Herbiclde
YOC = Volstile Organic Compound |
SVOC = Semi-Volatils Organic Compound
“Blank® = Missing data for gerieration of
ralua
Risk-Based Screening Leve't Soil Screening Level
Transfers from Soll to:
Drinking Tap Amblent Fish Soll
Chanical Cancer Soll Water Water Alr (Ingestion, Inhatatlon, and
Contaminant Growp Class Reglonsl Dermal Exposure Routes)
Name Backgrownd | cL's) | Residentdal | Reddendel | (Recreasiona!
Risk Level: Conc/Range Scenario: Scentario) Fishing Reddentel | Induvial Alr Ground
AB=1¢ (merp) Ingestion, & Scenario) Water
C=10' Inhalation)
Blank=10*
nt [1d rg/ms mp/ky mg/Ag my/g mgig mg/g
N-Nitrosodicthylamine sVoC B2 0.00045 C 0.00004 C 0.00002C 0!003 c 001C
N-Nitrosodimethylamine svoc B2 0.0013C 0.00013 C 0.00006 C 0009Cc ' | oo4c
N-Nitrosodiphenylamine svoC B2 14c . 13C 0s4C 9c 390C 9C 02E
N-Nitroso di-n-propylamine svoc wj 00096C 0.00089 C 0.00045 C 0.06C 03cC 0.014C 0.00002 E
N-Nitroso-N-methylcthylamine B2 o0miC 0.00028 C 0.00014 C 002C 009cC
N-Nitrosopyrrolidine B2 0032C 0.0029C 0.0015C 01cC 09cC
m-Nitrotoluene 61N1 N 4N 650N 6300 N 408 042N
o-Nitrotohsene 6IN1 N 14N TI0N1 20000 N [ 4608 042N
p-Nitrotohuene 61 N1 N w 14N 650N 6800N 4605 042N
Norflurazon PBST 100N 1 10N | N 31000N1
NuStar PBST 6N 26N 095N 46N 450N
Octabromodiphanyl ether 110N 11N 41N 200N 2000 N
Oalhydm-ln‘l-leumimllsneu\mdm 1200N 180N 6N 3300N 34000 N
Octamethylpyrophosphoramide svoc TN 73N 27N 130N 1400 N
Orynlin PEST 1300N 130N 6N 330N 34000 N
Oxadiszon PBST 130N 1N 68N JION 300N
Omat PEST 200 | 910N NN MN 1600N 17000 N
Oxyfuorfen PEST 1HON nN AIN 200N 2000 N
Octoder 30, 1996 Page 4
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EPA Region 6
Human Health
Media-Speclfic Screening Levels
ugm&m-mhnmmuvd Basls: O carcinogenic effects N = non-carcinogenic offects
Mr-wmmw K = EPA draft Soil Screening Level S = goil saturation concentration
seturstion point M= EPAMCL I Ingestion route only
max = maximum concentration
PEST = Pesticide Herb = Herbiclde
VOC = Volatfle Organic Compound
SYOC = Semi-Volatile Organia Compound
“Blank® = Missing data for generation o
valus.
Risk-Based Scresning Levelt Soil Screening Level
Transfers from Soil to:
Drinking Tap Ambient Flish Soll
Chonleal Cencer Soll Water Water Alr (Ingastion, Inhalation, and
Contaminant , Class Reglonal Dermal Exporure Router)
Name Beckground | prcr'y) | Resdendal | Residendal | Recreational
Rick Level: Conc/Range Scenerie: Scentario) Flshing Ratdondd | Intuvia Air Ground
AB=]0t (mgre) Ingastion, & Scenarlo) Water
o=10" Inhalaion))
Blank=10*
rnt L npind meAg meAg me/iig mg/kg mag
Paclobutrazol PRST 470N 41N 1N 50N $900 N
Pannquat PBST 160N 16N 61N 290N 3100N
Parsthion PBST 220N nN 8N 390N 4100 N 1108 IIN
Pebulate PEST ~, 1300N 180N 68N 3300 N 34000 N
Pendimethalin PEST 1500 N 150N 4N 2600 N 27000 N
Pentabromo-6-chloro cyclohcxane 29C 027C 6l4C 19C 13C
Pentabromodiphenyl ¢thet TN 73N 27N 130N 1400 N
Pentachlorobenzene A9N1 29N 1IN 2N SSON $STON 4N
Pentachloronitrobenzene svocC 0.041C1 0.04C o o012C 1.7C 73C
Pentachlorophenol PRST 1 0s6C oos2c | omec 15¢ 19¢C 19¢ 02E
Permethrin PBST 1800N 110N 68N 3300 N 34000 N
Phenmediphem PBST 9100N 910N 340N 16000 N SAT
svoc 22000 N 200N S1I0N 39000 N SAT 21000 § 498
m-Phenylenediamine svoC 20N 2N SIN 390N 4100 N
p-Pheaylenediamine svoc 6900 N 60N 250N 12000 N SAT
Phenylmercuto scciate 29N 029N 01N 52N SN
2 Phenylphenot 3C 32¢ 16C m0C 980C
Phorts PBST 73N oOnN 0ITN 13N 140N
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EPA Region 6

et

Human Health
Media-Specific Screening Levels
wm-mmwm Bads: O carcinogenie offecty N = non-carcinogenlc qffacts
SAT-MMVIMMM £ = EPA draft Soil Screening Level $ = goil saturstion concentration
saturstion point M' mEPANCL I=Ingertion rovte only
max = maxbroam concentration
PEST = Posticide Hab = Hebiclde
VOC = Volatile Organic
SVOC = Bemi-Volstile Organie Compound
“Blank® = Mlssing data for generstion of
ralve
Risk-Based Scroening Levelt Soll Screening Leved
: I Trangfers from Soll to:
Drinting | Tep Amblent FuA Soit
Charlcal Cancer Soll Water Water Al (Ingestion, Inhaladon, and
Contaminant Group Class Reglonal . Dermal Exporurs Routes)
Name Bachground (MCL's) (Residendal | Restdendal (Recreationsl :
Risk Level: Conc/Ranga Scenarle: Scenario) Flrhing Ratdendsl | Industriat Air Ground
AB=10* (merp) Ingestion, & Scenarlo) Water
=10 Inhalation)
Blank=10°
rnL rnL p/md mgig me/kg my/kg mg/kg mgig
Phosmet PEST 70N TN 77N 1300N 14000 N
Phosphine 1N 0N 0N 20N 200N
Phosphorie scld 100N1 10N
Phosphorus (whitc) ~ 0NN1 00N 0.027N 16Nt 41N1
p-Phthalle wcid | 37000N1 3700N 1400 N SAT SAT
Phthalic ankydride sVoC TIO0ON1 130N 200N SAT SAT
Picloram PEST 2600 N 260N 9SN 4500 N 43000 N
Plrimiphos-methyl PBST 370N 7N 4N 650N 6800 N
Polybrominated biphenyls 0.0076C 0.0007C 0.00033C 0.05C 02C
Polychlorinated bipheryls (PCBs) svocC B2 0s 0.009C 0.00081 C" . 0.00041 C 007C 03C
Aroclor 1016 26N 026N 0.09S N 49N 65N
Aroclor 1254 OnN 00N 0.02TN 14N 19N
Po!yd:lu‘lmb‘u:ph«ﬁl (PCTs) 0.01sCI 0.0014C 0.0007C 014C1 13Cl1
Polytrclear aromatic hrydrocarbons . SAT
Acensphthens svocC N 20N $IN 3608 3608 1208 200E
Anthreccoe sVOC 1300N 1100N 410N 198 198 613 43008
Benr{sjanthracene svoC . 0092C o0o1C 0.0043C 06C 26C 2718 018
Benzofb}fivonnthene svoc B2 0.092C 001C 0.0043C 06C 26C 28 4E
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EPA Region 6
Human Health
Media-Specific Screening Levels
Legend: MCL » Maximum Contaminant Level Dads: O carcinegenic ¢ffects N = non-carcinoganlc qffects
SAT = riak-bused value above expected K = EPA draft Soll Screening Level S = soll saturation concentration
satunation point M'nEPAMCL 1=Ingestion route only
max = maximum concentration
PEST = Pesticide Herd = Herbicide
VOC = Volatile Organic Compound
SVOC = Semi-Volatile Organic Compound
#Blank® = Mlssing data for generation of
value
Risk-Based Screening Levels Soil Screening Leve
Tranifers from Soil to:
Drinting | Tep Amblent Fuh Soil
Chamleal Cancer Soll Water Water Alr {Ingestion, Inhalation, and
Contamlnant Growp Qass Reglonal Dermal Exposure Routes)
Name Background oIcL'y) (Restdendsl | Resddental | (Recresdonal
Risk Level: Conc/Range Scenarlo: Scenario) Fishing Resdendal | Industrial Air Cround
Am=10’ (merg) Ingesdion, & Seenarlo) Water
c-10' Inkaladon,)
Blank= 10
m L pimd mg/kg myig my/xg my/kg my/ig
Benzo{k}fluoranthene svoc B2 052C oiC 0.043C 61c ¢ 4
Benxo{s)pyrene svoC B2 02 0.0092C 0001C 0.00043 C 0.06C 03C Its 4E
Caxbazle svoc a4cl 03lC o.16c 1ct 2%Cl ns 0SE
Chryseno sVOoC - | 92C {1c 043C Us US 368 {E
Dibenz{sh]Janthracene sVOC 0.0092C 0001 C 0.00043C 006C 03C 128 \1E
Fluorsnthens svVoC 1500 N 150N 4N 2600 N 27000 N 688 980E
Fluorene svoc 0N 150N SAN 3008 1005 895 160E
Indenof1,2,3-cdlpyrene svoc 7] 0.092C 001C oo043Cc .| 06C 26C 280§ E
Naphthalene svoc MON 10N o | 4N 1008 8005 1808 0E
Pyrene svoc 100N woN | 4N 200N 20000N | 368 J40OE
Prochlonz PEST (o] 45C1 042C 021C 0C 130C
Proftunalin 20N 2N LIN 0N A100 N
Prometon PBST . SSON SN 20N 980N 10000 N
Prometryn PBST 150N 15N SAN 260N 2700 N
Pronamide PEST 200N 20N 100N 4900 N $1000N
Propchlor PRST 4PN N 1N 850N 1500 N
Propenil PEST 180N 1N 68N 330N 3400N
Propergits PEST TON TN 27N 1300 N 14000 N
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AN
S

EPA Region 6
Human Health
Media-Specific Screening Levels
wm-mmwmwﬂ Basds: O carcinegenic effects N =non-carcinogenle effects
SA‘l'-d-k-b-dv-lunbov-npedd I w EPA draft Soll Screening Level S o poil sabrration concentration
saturation point ' = EPAMCL [=Ingesfion rowts only
max » mexkmum concentration
PEST = Pesticlds Hab = Hablcde
VOC = Volatile Organic Compound
SVOC = Serni-Volatile Organic Compound
“Plank® = Mlssing data for gemersionof
value
Risk-Based Screening Levels Soll Screening Level
Transfers from Soll to:
Drinking Tap Amblent Flish Sl
Qhonlcal Cencer Soll Water Water Alr (Ingestion, Inhalation, and
Contaminant Group Clan Reglonal Dermal Exposure Rovter)
Name Bachground | orcr'y) | Reddendal | Reddedsl (Recrestional
Risk Level: Conc/Range Scenerie: Scanarlo) Flshlng Roldendal | Indurrial Alr Ground
AB=10" (merD) Ingestion, & Scenarlo) Water
=10 Inhatation)
Blank= 10¢
L i e'ms mg/g meg myp/kg mg/kg mgAg
Propsrgy! sloohol voc BN 13N 2N 130N 1400 N
Propazine PBST TN BN 21N 130N 14000 N
Propham PBST TON TN N 100N 14000 N
Propiconasmle PEST ~ | 4mN aN 1N 850N 250N
Propylena glycol 730000 N TI000 N 700N SAT SAT
Propylena glyool, monocthyl ether 26000 N 2600 N 950N 45000 N SAT
Progrylene glycol, monomethyl ether 26000 N 2100 N 950N 46000 N SAT
Propylens cxide ;¥ onc 049C 0013C 27C1 24C1
Pursuit - PBST 100N ION 5 MON 16000 N SAT
Pydrin PEST 910N N | MN 1600N 17000 N
Pyridine voc 7N 1IN 14N 6N 630N
Quinatphos PRST ItN 18N 068N BN 340N
Quinoline 0.0036C 000052C | o00026C | 04C 01C
Reametivin PRST 100N 110N 41N 2000 N 20000 N
Romnel PBST 1800 N 190N 6N 3300 N 34000 N
RDX (Cyclonitc) c 61C 0sC wc 17¢
Roteoone PRST 150N 13N SAN 260N 20N
Sevey PBST 910N 9N MUN 1600 N 17000 N
Sclenfous Acld 180N N 63N 30N 400N
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EPA Region 6
Human Health
Medla-Specific Screening Levels
Legend: MCL = Maximum Contaminant Level Basis: Cve carcinogenle gffects N = non-carcinogenla ¢ffects
SAT = flsk-besed value sbove expected EnEPA draft Soll Screenlng Level S = soil saturation concentration
sstunation point M'=mEPAMCL I=Ingestion reste only
smax = maximum concentration
PEST = Pesticide Harb = Herbicida
YOC = Volatile Organlc Compound
SVOC = Seoni-Volatile Organis Compound
*Blank® = Missing data for genaradon of
vahie
Risk-Besed Screening Levels Soll Screening Level
Transfers from Soil to:
Drinking Tap Amblent Fish Soil
Chemical Cancer Solt Waler Water Alr (Ingestion, Inhalation, and
Contaminant Growp Clas Reglonal Deamal Exporure Routes)
Name Background oCLY) (Residendal ddential (Recreational
RLsk Level: Conc/Range Soearle: Scenarie) Fuhing Resddmatal | Industriat Alr Ground
Ap=10° (mgrg) Ingation, & Soenario) Water
Cw10t Inhalation,)
Blank= 107
L ML nms my/kg N’lll my/kg ety mg/ig
Seclenium 02 50 150N 1N 64N ION $500 N Ik
Selenourea 150N 1N 63N JON 3400 N
Scthoxydim PEST 330N 330N 120N 5900 N 61000N
Silver and compounds 0018 - 180N 1N 68N 0N 8500 N
Simazine PBST 4 06C 0.052C 0026C | 37C 16C
Sodium axide 150N 1SN 54N 260N 2700 N
Sodium diethyldithlocabamate 02s¢C oonc oo12C 16C 71C
Sodium fluoroscetate PRST 0N 003N 002TN 13N 14N
Sodium mctavanadate IIN 37N % 14N 65N 680N
Strontium, stable 22000 N 200N SIO0N 45000 N SAT
Stuychnine PEST nN LIN 041N 20N 200N
Styreno voc 100 1600 N 1000 N MN 2200 8 2008 1400B 1E
Systhane PEST 910N 9N UN 1600 N 1700 N
2,3,7,8-TCDD (dioxin) 3808 45B071C S4B08C 33806 ¢ 24B.05C
Tetathluron PEST 2600 N 260N 95N 4600 N 48000 N
Temephos PRST TON NN 1IN 1300N 14000 N
Teabedil PEST 40N 47N 1N 50N 8900 N
Terbufos PRST 091N 0091 N 0.0M4N 16N 17N
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EPA Region 6
Human Health
Medla-Speclfic Screening Levels
Legend: MCL = Maximum Contaminent Level Basls: O= carcinogenic effects N = non-carcinegenic gffects
BAT = risk-based value above expectod £ = EPA draft Soll Screening Level S = soll saturation concentration
saturstion point M*mEPAMCL §=Ingestion route only
max = maximum concentration .
PEST = Pesticldo Hab = Herbicide
VOC = Volatile Organic Compound
SVOC » Semi-Volatile Organic Compound
#Blank® « Mlssing data for peneration of
ralne
Risk-Based Screening Levale Soll Screening Level
Trangfers from Soll to:
Drinking Tep Amblent Flsh Soll
. Chemlcal Cancer Solt Water Water Alr (Ingestion, Inhalasion, and
Contaminant Grosp Class Reglonal Dermal Exposure Routes)
Name Bechgromnd | L") | Rasidensial | (Resddendal | (Recreational
Risk Lavel: Conc/Range Scenarie: Scenarlo) Flahing Resdderial Indusorial Alr Ground
Al et (mg/e) Ingesfion, & Scenarlo) Waler
C=10' Inhatation)
Blank= 10"
el et ng/ms mgikg mahy me/g maikg ma/kg
Tabutryn PEST 7N 3IN 14N 6N 610N
1,2,4,5-Tetrachlarobenzene svoc "N nN 041N 20N 200N 9N 069N
1,1,1,2-Tetrachlorocthane voc (o] 43C 24C 12¢C 4C 120C
1,1,2,2-Tetrachlorocthane C ~ 035C 031cC 016C 9C U4C OAR 0001 E
Tetrachlorocthylene (PCB) 5 “111C 3icC 0061C 7C 25C e 004E
2,3,4,6-Tetrachlorophenol svoc 100N 110N AN 2000 N 20000 N
p.a s, o-Totrachlorotolucne 0.00053C1 0.00031 C 0.00016C 002C olC
Tetrachiorovinphos PRST 21C 026C 0l13C 19C e
Tetracthyldithlopyrophosphata PEST 1N 1N | oesN NN MON
)
Tetracthyl lead 0.0037N 0.00037N™ | 0.00014N 0.006 N1 001N 0.00068 N | 0.0000M N
1,1,1,2-Totrafluorocthane 140000 N 1 4000 N
Thalllc oxide 26N 026N 0.095N 54N 120N
Thallium 2 04E
Thaltium acetste 31N 0N 012N 69N 150N
Thallium exrbonate 29N 029N 011N &IN 140N
Thalltum chloride 29X 029N 0IIN 61N 140N
Thalllum pitrste 3N 033N 012N 69N 150N
Thalltum selenite 33N 0N Q12N 69N 150N
October 30, 1996 Pege 30
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EPA Region 6
Human Health
Medla-Specific Screening Levels
N 1
Legend: MCL = Miimum Contaminant Level ' Basle: On carcinogenic qffocts N = non-carcinoganle ¢ffects
SAT = risk-based value sbove expected E = EPA draft Soll Screening Level S = soll saturation concentration
saturation point M'mEPAMCL I=[ngeston routs only
max = concentration
PBST = Pesticido Herb = Herbicide
YOG = Yolutils Organic Compound
8VOC = Semi-Volatile Organic Compound
*Blank® = Missing data for generation of
rahie
Risk-Based Screening Levels Soil Screening Level
Transfas from Soil to:
Drinking Tep Amblent Fish Soll
Chemical Cancer Sl Water Water Alr (Ingestion, Inhalaton, and
Conteminant Croup Clase Reglondd Darmal Exposure Routes)
Name Bechgrewd | arcL's) (Restdendal | (Residendal | (Recrestional
Risk Level: Cona/Range Scenarlo: Scenario) Fuhing Rotdendal | Induvia Alr Ground
AB=1et (rory) Ingestion, & Socnaris) Water
C=10’ Inhaladon)
Blank= 10° %
L L ap/nS mg/hg mgiry mg/Ag mpAg my/kg
Thallium sulfite ' 29N 029N 011N 61N 140N
Thiobeneard PBST ITON 7N 14N 650N 6300 N
z('mocymmﬂ!yh}do)baml'ﬂmlc 1100N 110N 41N 2000 N 20000 N
Thiofsnox -] 1IN 1IN 041N 0N 200N
Thiophanate-methyl PEST 2900 N 290N 110N $200N 55000 N
Thirsm PEST 180N BN 68N 330N 3400 N
Tin and compounds 1 22000 N 2200N $10N 46000 N SAT
Toluene yYoc 1000 TN A20N 70N 1900 N 27008 5208 SE
Toluene-2,4-dlamine . 0021C 0002C &, | 000099C 0lC 06C
Toluene-2,5-dlamine ) 22000 N 700N 10N 39000 N SAT
Toluene-2,6-diamine T0ON TION 1IN 13000 N SAT
p-Toluldine 03s5C 0033C 0.017C 23C 10C
Toxsphene PEST B2 3 00s61C 0.0036C 0.0029C 04C 1L7¢C SB 0048
Trlometxin FEST N IN . 10N 490N 5100 N
Triallste PEST 40N 41N 18N 150N 3900 N
Trissulfron PBST N N N 650N 6800N
1,2.4-Tritromobenzene SONI ] BN &SN 330N 3400 N
Tritatyltin oxide (TBTO) PEST 1IN OIlN 0041 N IN 20N
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EPA Region 6
Human Health

Medla-S;

pecific Screening Levels

o g

Legend: MCL = Maximum Contaminent Level
SAT = risk-basod value above expoctod
ssturstion polnt

max = madmem concentration

PRST = Pesticlde Herb « Hablclde

VOC = Volatile Organic Compound

8YOC = Semid-Volatile Organis Compound
*Blank® = Mlssing data for generetion of
valua

Base: O= carcineganio ¢ffocts N = non-carcinoganlo ¢ffects
E = EPA draft Soll Screening Level S = soll saturatdon concentration
M mEFAMCL I=Ingestion routs enly

Rick-Based Screening Levels Soil Scraening Leve
Trangfers from Soll to:
Drinking Tap Amblent Fish Soll
Chomical Cancer Solt Water Vater Alr (Ingestion, Inhalation, and
Contaminant Growp CQass Reglonal Dermal Exposure Routes)
Name Background | nycL's) (Reatdodal | Resddedal | Recreatonal
Rick Level: Cone/Range Scenarie: Scenarlo) Fishing Ratdedsl | Induial Alr Ground
A= 10’ (mgks) Ingestion, & Scenarlo) Water
C=10' Inhaladon)
Blank= 10
. e npms mag L mgng meie myig mgig
2,4,6-Trichlorosniline hydrachloride 23¢C onc elc 15¢ 6cC
2,4,6-Trichloroanltine 20cC o1tc 009cC 1c s6C
1.2,4-Trichlorobenzene voc y] 19N 210N MN 620N $900 N UOE 1E
1.1,1-Trichlorocthane yoc 200 1300 N 1000 N 120N 3200N 3000 8 980 B 09E
1,1.2-Trichloroethane voc s ™| e2c onc 0035C 14C 13c 08E 001E
Trichlorocthylene (TCE) voc s 16C 1c ovC 11¢C 17¢ 3B 0018
T
Trichlorofluoromethane voe 1300N TION 410N 70N 400N 90N 1IN
2,4,5-Trichlorophenol sVOC 3M0N N 140N 6500 N 61000 N $200 S 120E
2,4,6-Trichlorophenol svoc B2 &1c ostc | owmc 4w0C 170C 150C 0.05E
2,4,5-Trichlorophenoxysectio acid PEST 30N wN | un 650N 6400 N
2(2,4,5-Trl chlorophcnoxy)propionls scid PEST 29N 2N N S20N 5500 N
1,1.2-Trichloropropane 30N 18N 61N SIN 190N 1IN 014N
1,2,3-Trichloropropane 0.0015C1 0.00089C 0.00045 C 0007C 002¢C oo0003C | 60B06C
1,2,3-Trichloropropens AN 18N 63N N N
1,,2- Trichloro-1,2,2- triftuorocthane 59000 N 100N 41000N 36008 3600 2400'S 3100N
Tridiphane PRST 10N uN AIN 200N 2000 N
Triethylamine 12N 13N nN tON
Triftundin PEST c e s1C Alc stc 2500C
October 30, 1996 Pago32
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Human Health

Medla-S,

peclfic Screening Levels

Legend: MCL = Maximum Contaminant Level
SAT = risk-besed value sbove expocted

saturation point
max = maxdmum concentration

PEST = Pesticlds Hab = Herbicide

YOC = Volatile Organic

Compound
SVOC = 8cmi-Volatile Organic Compound
“Blank® = Mlsring data for genaradon of )

Basiz: O carcinogenle ¢ffects N = non-carcinegenle ¢ffects
E=EPA draft Soll Screening Level S = soll saturation concentration
M s EPAMCL 1=Ingestion route only l

valua
Risk-Based Screening Levels Soil Screening Levet
Transfars from Soil to:
Drinking | Tep Amblent Flh Soil
Chemleal Cancer Soll Water Water Alr (Ingestion, Inhalation, and
Contaminant Growp Class Reglonal Dermal Exposure Routes)
Name Backgreund ({CL') (Residendal | (Residential | (Recread
Risk Level: Conc/Range Scenarlo: Scenario) Flshing Retdential | tnounta Air Ground
Am=10¢ (mere) Ingestion, & Scenario) Water
o-=10° Inhalation)
Blank= 10
L L rY/ms mgikg mpig mg/g mg/kg meihp
1,2,4-Trimethylbenzene voc 300N 180N 6N 3900 N1 SAT
1.3,5-Trimethylbenzene voc 300N1 10N 6N 3900 N1 SAT 9s 026M
Trimethyl phosphate 15C 017C 0.035C 12¢ 51C
1,3,5-Teinhrobenzene svoc - | 13N OISN 0.068 N 33N MuN
Trinltrophenylmethylnitramine VN 3IN 4N 650N 6300 N
2,4,6-Trinltrotoluene c nc 11c u1c 4t0C é0C
Ursnlum (soluble salts) 1HoN "N 41N 130N S100N
Vensdium 66 260 N 26N 935N 540N 12000 N
Vanadium pentoxide 30N BN, | 1N 690N 15000 N
Vamadium sulfite TON BN 21N 1500 N 34000 N
Vemam PBST 7N 37N 14N 65N 630N
Vinclozolin PEST SION N UN 1600 N 17000 N
Yinyl scetate yoc 37000N 210N 1400N 65000 N SAT INE $4E
¥Yinyl tromide 52N1 31N IN 0.018N
Vizyl chiodlde yoc 2 0.0cC 00nlc 0.0017C 0.005C ool1C 0.002E 001 E
Waeirin PEST 1N 1IN 041N 20N 200N 0.046 N 1300 N
mXylene voc 400N TN 2700 N 9108 9808 9508 UM
oXylena voc 1400 N TON 700N 9108 9808 7308 150M
October 30, 1996 Page 33
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EPA Region 6
Human Health
Medla-Speclfic Screening Levels
ugmd:m-undnuncﬁunlndw . Basie: O carclnegenic ¢ffects N = non-carcinogenic qff scts
SAT = risk-based value sbave expoctod E = EPA draft Soll Screening Level S = soll saturatlon concentration
saturation point : M' = EPAMCL 1=Ingaton route only
max = maxlmum concentration
PBST = Pesticide Herd = Habicide
YOC = Volatile Organic Compound
SVOC = Sermi-Volatile Organic Compound
*Blank® = Mlssing data for generation of
ralue
Risk-Bazed Screening Levels Soil Screening Level
Transfers from Soll to:
Drivking | Tap - | Amblaw Fuh ol
Chemdeal Cancar 3ot Weter Water Alr (Ingeston, Inhaladon, and
Contamlnant Grewp Clan Reglonal Darmal Exposure Routes)
Namw Badigrewnd | nqcL's) Raliedal | Reldendal | Recreatonal

Risk Lovel: Cone/Range Scenarlo: Scenario) Flishing Ratéondal | Indotial Alr Cround

Amp=10' (mprg) Ingation, & Scenarlo) ) Water

10 Inhaladlon)

Blank=10*

L L re'ns mgig mg/kg my/kg mgAg mpig
p-Xylena voc S0N1 30N 9108 9503 1000 8 220M
Xylens (mixed) yoc 10000 1400 N TWON 2700N 9808 98038 3208 4B
Zino . -5 11000 N 1100N 410N 23000 N SAT 42000 B
Zine phosphide PEST “ |ux . |un 041N BN S10N
Zined PEST 1300 N 190N 6N 3300N 34000 N

‘y
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REGION 6 DEVELOPMENT OF MINIMUM QUANTIFICATION LEVEL%

INTRODUCTION

The development of water quality based permit limits to protect
numeric criteria for toxics has focused attention on the
analytical sensitivity used when these toxic parameters are
measured. Currently, there is not a consistent benchmark to
determine the sensitivity of chemical analyses. Analytical
results are characterized by a number of different terms,
including Method Detection Level, Instrument Detection Level,
Practical Quantification Level and Minimum Levels. These
vdetection levels" convey different information about the
analysis. Several EPA-approved methods are cited for most toxic
parameters, with varying levels of sensitivity. The permitting
authority must then deal with three qguestions. The parameter by
which to judge sensitivity must be clearly defined. The level of
analytical sensitivity required of the dischatrger when effluent
data accompanies a permit application must be chosen. Further, a
gquantitation level to monitor compliance for permit limits below
analytical levels must be established.

EPA’s Office of Wastewater Enforcement and Compliance (OWEC) has
formed a workgroup to address the issue of detection limits. The
Ooffice of Research and Development (ORD) .is.working to. . .
standardize detection and quantitationilevels within and across
environmental media. ‘Region 6 undertoock the study described
below to provide an interim approach and set of quantitation
values with which defensible permits could be written.

OBJECTIVE

The available statistics and terﬁé wére'ekémined-fo select an
analytical parameter or benchmark to judge. sensitivity of .
chemical measurements. The hext goal was to-select>a minimum

level of sensitivity for each of the prlority.pollutants,listed

in 40 CFR 122 (Tables II and.III). . Then, EPA approved methods
that could be expected.to achieve these minimum levels were
identified. o ' ' L ‘ o

.1 el v

P ’ -5 N a

PROCEDURE

- s e ag ™ - P, T e g T
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/Analytical data. is characterized by aqnggbg:.oﬁ;dxﬁfg;en@,tg:ms.-
A true detection limit connotes the lowest “coricentration’that a
given instrument can record. A quantitation limit is the lowest
concentration that can be measured with known accuracy. The
parameters evaluated by Region 6 were the Method Detection Level
.\f(MDLL.defined.byJEPA.at;4O,CFR,136,Appendix_B, Instrument

»..Detection Level..(IDL).de fined dl?.y: cEPA M ethod 1 .6!2951:' ; the: L-lm.«lt of
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Detection (LOD) and Limit of Quantification (LOQ) described by
the American Chemical Society? the Practical Quantificatio
Level (PQL), and the Minimum Level (ML) defined by EPA in 40 CFR
136 "1600" Series. LOD and MDL are statistically derived from
the results of replicate analyses. LOD, IDL, and MDL are
described as approximately three times the standard deviation
obtained from replicate measurements, and may be described as
that value determined to be statistically significant from the
measurement of a reagent blank. An IDL is determined from the
analysis of a chemical in a reagent water matrix, and MDL may be
determined in either reagent or sample matrix. LOQ and PQL are
the products of an LOD or MDL and a constant factor and attempt
to define a level of analyte that may be repeatedly measured.
The ML is defined as the concentration in a sample equivalent to
the concentration of the lowest point on the calibration curve.

The concept of a Minimum Level, or the lowest point on the
calibration curve, was judged to be a true quantitation limit.
The comparison of instream waste concentrations to criteria or
effluent concentrations to permit limits are both quantitative
exercises best done with a measured level of a pollutant rather
than an indication of its presence. Region 6 has elected to
define a minimum quantification level- (MQL) as the lowest
concentration at which a particular substance can be R
quantitatively'measured. The- most straightforward-estimator—of a
minimum quantitation level currently available is the lowest
concentration used in the calibration of a measurement system.
This method of evaluating acceptable limits of quantification has
been used by EPA in other cases, namely the development of the
1624 and 1325 organic analysis methods’, the regulation of dioxin
from pulp =nd paper mills‘, and the development of Organic -
Chemical effluent guidelines’. .

b B o e

Establishing ﬂdﬁg'fgf‘Priorifﬁ’?b}lﬁfahts;ff*ﬁj R L

A literature review was-made of:Enalytical-methods=that.have been
characterized by a low.calibratiqnjpoinp'or;minimum level. These
sources of information were used to ‘arrive at-appropriate low
calibration points for the available analytical methods.

~ o~

Volatile and Semivolatile organics ARdlLoln

The firsﬁ*stépuiﬁ*fhéxae6515ﬁgéﬁfLoﬁﬁéﬁwaﬁéilqhalityébégédﬁﬁérmit

can oﬁhthe-tox;c=priq;ipy;
_‘éaSonablYFavailabIefto=the-brbad4épéctrum of -
dischargers. Gas chromatograph—mass-spectroscopy'(GC—Msyﬁés~
detailed in 40 CFR 136 Methods 624 and 625 are appropriate and
cost-effective methods to screen an effluent for the entire set
of volatile and semivolatile priority pollutants. There were

;information:th;t“qoqld be-psed-to*set-appropqiate

S

3

‘JIow'calibratidﬁ*péﬁhtsmof“MQE§ fbf*tﬁésé*methddéf*lThé3c6ﬁﬁract



AL

‘Region 6 chose to base the

Attachment 1 Page 3

Laboratory Program (CLP) administered under CERCLA contailns a
list of priority pollutants and associated Contract Required
Quantitation Levels (CRQL)®. These guantitation levels were
developed under the assumption that 624 and 625 GC-MS were used
to perform analyses on the target compounds. Region 6 used the
CRQL as the primary basis for establishing its own MQLs for
organic pollutants. The Minimum Levels found in the federal
regulations describing the similar GC-MS 1624 and 1625 methods
were then used as a cross reference?.

The CRQL was used to establish the MQL for sixty-seven of the
eighty-four volatile and semivolatile pollutants. For sixty-five
of these compounds, the CRQL and the ML were equal. The MQLs
for the remaining seventeen pollutants were taken from the ML
value. Some priority pollutants are not target compounds under
the CERCLA program, these being acrolein, acrylonitrile, 2-
chloroethyl vinyl ether, benzidine and 1,2 diphenlyhydrazine.
The MLs for three halogenated aliphatic hydrocarbons,
hexachloroethane, 2-nitrophenol, benzopyrylene, indenopyrene,
dibenzoanthracene, and three nitrosoamines are higher than the
CRQL by a factor of 2 to 5, although in the same order of
magnitude. ' These higher MLs were used as the basis for the
regional MQL in recognition of the difficulty in recovery and
identification of these pollutants.

Pesticides d

Gas chromatography is the most sensitive analytical method for
pesticides, it is also relatively inexpensive and readily
available. CRQLs have been established for pesticides, the
required gquantitation level assumes analyses - the gas
chromatography method as detailed-in-40 CFR 136 Method 608.
"MQLon-“the CRQL for priority pollutant

' pesticides, with the exception of the pesticide chlordane. The

D :
¢ - e, - L Y 4 ] - en - 4 i. . ... - - e s v em g
!Ietals 2 LTl MIATELAL LD cesnl ofn ol L TTnamaEdwiiern

r " ca M . .. . i
M .

regional Environmental Services ‘Division Laboratory in Houston,
Texas provided professional guidance ‘in setting the MQL for
chlordane at 0.2 ug/l. A CRQL-has been established at .05 ug/1l
for pure alpha and gamma chlordane jsomers. The pesticide listed
as a priority pollutant and encountered in wastewaters is
technical ‘grade chlordane,"which-does"not'provide~as strong:and

"distinctive chromatographiciresponse as the-pure:isomers and is

£Ix G40 =0T ol

more "re‘uably'“quant'%fiég-f at-this higher level:?
ST et S e o wuenAsT. DunoNs L -0 A b

e e o8, et -

2 o [T PP S B -

Region 6 used the contract Required pDetection” Level-(CRDL) -
described for metals in CERCLA CLP? as the primary basis for
MQLs. The EPA-approved methods for the measurement of priority
pollutant metals include graphite furnace and flame atomic
absorption spectrometry (AA) and inductively coupled plasma

(ICP). Each of these methods has a different level of
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sensitivity. The CRDLs reflect acceptable ICP analysis of;some
metals and the more sensitive graphite furnace measurement of the
remainder of the set of priority metals.

The CRDL served as the basis for the MQL for four metals
(Arsenic, Mercury, Selenium, and Thallium) and Cyanide and
represents analysis by the most sensitive available technique.
CRDLs were used to establish MQLs for Antimony, Tri- and
Hexavalent Chromium, and Zinc at levels of sensitivity attainable
by ICP analysis but sufficient to demonstrate compliance with
water quality standards. The MQL for Beryllium was based on the
CRDL attainable by ICP analysis. In that Beryllium is not
regulated by the states in Region 6, more sensitive measurement
of this pollutant is not currently necessary for water quality
decisions. -

The CRDL for Nickel is sufficient to protect Water quality when
discharges to freshwater are being evaluated and will be used as
the value of the MQL in that scenario. However, the ambient
marine criteria for Nickel are two orders of magnitude lower than
the freshwater standards. To adequately assess nickel
discharges to marine waters, a lower MQL predicating the use of
graphite furnace analysis will be necessary. Region 6 selected
an MQL for Nickel of § ug/l for use in marine discharges, based
on ths optimum concentration range desdéribed in EPA Method
249.2°.

similarly, the MQL for Cadmium, Lead and Silver were based on
the optimum lower range described in the graphite furnace methods
for these pollutants’.: Silver is governed by a low water quality
criteria, the MQL was set..to reflect the most.sensitive analyses
available. :The lower-end of-the optimum range for. Lead was

- slightly higher than. CRDL-and was:used to reflect the difficulty

in overcoming background contamination of .this metal. The .=
optimum concentration range, for Cadmium reflected a sensitivity
protective of the water quality,criteria for this metal and was
used to set the MQL... .. . c%x - ' L

=~ PR 2

The CRDL has_a;direéfyrélation tostheJlowwéalibrétion:étahdérd

for.atomic, absorption methods..,The; QA/QC.control requirements’
in the CLP state-that one.AA gglib;;tiog;standafgpgpst;béézxgthe
CRDL for all metals except mercury. For mercury and for ICP’
measurements in which the lowest calibration point may -not be
directly related to quantitation, a demonstration of sensitivity
may be made. by measurement of ,.Mcheck standard" equal to the.
CRDL. The measured value should be within ten per cent of the

known concentration.
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Discharger-Specific ouantification Levels

The process of setting MQLs for the pollutants described above is
a general approach , describing the minimum sensitivity that
would be acceptable in evaluating discharges. The MQLs for
organic pollutants have been set to evaluate scans of the entire
list of priority pollutants by GC-MS. The measure of . individual
organic pollutants at trace levels may be made with greater
sensitivity in many cases by a specific gas chromatography
technique. This is, however, dependent on the pollutant and the
matrix. If application information indicates that a specific
pollutant regulated at a trace jevel is being discharged,
appropriate evaluation will include a comparison of the
sensitivity of GC-MS and GC tests for that specific pollutant and
matrix. The most sensitive method may then be required for
analysis. A matrix specific Method Detection level may be
determined for the Pollutant as described in 4Q.CFR 136 Appendix
B. The MDL and LOD‘ being similar descriptors and both
equivalent to three standard deviations about replicate

measurements, a relationship between the MDL and the LOQ is drawn
as follows:

10D = 3 s.d.

LOQ = 10 s.d.

LOQ = 10/3 LOD ;

LoD = MDL Minimum Quantitation Level= 3.3 MDL
Summary

EPA has embraced Minimum Levels (defined as the lowest
calibration point) as a valid scientific and regulatory concept
for establishing water quality-based limits in the Dioxin
Permitting Strategy. A national workgroup has been formed to
address the issue of permit 1imits below analytical :
quantification jevels. A goal of this workgroup is to publish
Minimum Levels reflecting matrix effects for all of the EPA-
approved analytical methods for wastewater. Until this exercise
is completed, the states and regions must have some benchmark of
required analytical sensitivity. -

‘Region 6 have developed MQLs in an effort to obtain reliable data

with which to evaluate our universe of dischargers and protect
water quality standards. In stipulating these calibration
points to the permittee, we establish an easily jidentified )
baseline for quantitation on which the decision to impose a limit
can be made.
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Attachment 1

METALS AND CYANIDE

MINIMUM QUANTIFICATION LEVELS (MQOLs)

REQUIRED MQL
L

Page 7

3

EPA METHOD

Antimony (Total) 1 60 200.7
Arsenic ('.l‘ot;al):L 10 206.2
Beryllium ("r:ot:al)l 200.7
Cadmium (’J.‘ota].)2 213.2
Chromium (Total)? 10 200.7
Chromium (3+)% 10 200.7
Chromium (6+)% 10 200.7
Copper (Total)? 10 220.2
Lead (Total)? 5 239.2
Mercury ('l‘ot:al)l .2 245.1
Molybdenum (Total)9 30 £, 200.7
Nickel (Total)l (Freshwater] 40 200.7
Nickel (Total)? (Marine] S 249.2
Selenium (Total)l 5 270.2
silver (Total)? 2 272.2
Thallium (Total)l 10 279.2
zinc (Totall 20 . 200.7
Cyanide (Total)l 10 7 '335.2
DIOXIN
2,3,7 / 8—?etrnchlo§o-dibenzo- .00001 1613
p~dioxin (TCDD) :
VOLATILE COMPOUNDS
Acrolein? 50 Deiiie e 624 T8
Acrylonltrile4 50 L it L 6247 Gk
Benzene4 10 6624~”7”
Bromoforms 10 624
Carbon Tetrachlorides -10 624
chlorobenzenes 10 624
chlorodibromomethane’ 10 e 628 i
Chlorcethane® - 50 _ w6241 £) T
2-Chloroethyl vinyl ether? <i 10 = “9n9nInsxo624.snst-bat
Chlo:ofoms-i' ) GL 10 '3_51191'{::52'43 dpinunsc
Dichlo:oﬁEomomethanes ¢ 10 - Conerizns624 iA)osnwd
1,1-chhloroethanes < 10 - T D onenar3:624 tu-5naT
1,2-Dichloroethane5 10 624
1,1-D ichloroethylenes 10 624
1,2-Dichlorop:opanes 10 624
1,3-D Lchl'bropx:épylenes vs 10 === - (BiG 5624 2va.da8+
Ethylbeniéx{es Gl 10 Tgapledsdg ig24 ~d ayilE



Let-achment 1

Meznyl Bromide [Bromomethane]
Methyl Chloride [Chloromethane]
Methylene Chlorxdes
1,1,2,2-Tetrachlo:oethanes

Tet:achloroethylene5

TolueneS
1,2—trans~Dichloroethylene5
1,1,1—Trichloroethane5
1,1,2-Trichloroethane5
Trichloroethylenes

vinyl chloride®

ACID COMPOUNDS
2-Chlorophenols
2,4—Dichlo:ophenols

2,4~ Dimethylphenol7

4,6- -pinitro-o-Cresol

({2 methyl 4, G-di.nxtrophenol8
2, 4—Dxnxtrophenols

-Ni.trophenol.6

4-Nitrophenols
p—Chloro-m—Cresol

4 chloro—B-methylphenol]s
PentachlorophenolS

PhenolS -
2,4,6-Trichlorophenols e

BASE/NEUTRAL COMPOUNDS

Acenaphthenes

Acenaphthylenes

Anthracenes

Benzidine4

Benzo(a)anthracenes

Benzo(a)p?fenes )

3,4-Benzo£lucranthene5 01

Benzo(gﬁlipe:ylenes. or

Benzo(k)fluoranthenes . Gf
Bis(2-chloroethoxy) methanesﬁ
Bis(2-chloroethyl) ethers
Bis(2-chloroisopropyl) ethers
Bis{2-ethylhexyl) phthalates
4-Bromophenyl phenyl etherS'OI

Butyl benzyl phthalates 0z

50
S0
20
10
10
10
10
10
10
10
10

10
10
10

o)
S0
20
so’

10
s0
10
10

10
10
10
S0
10
10
10
20
10
10
10
10
10
10
10

Page 8

624 3
624
624
624
624
624
624
624
624
624
624

625
625
625

625
625
625
625

6251 -,
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62S,.: ~Zcf6D
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Attachment .

2—Chloronapthalenes

4-Chlorophenyl phenyl ether?
Chrysenes

Dibenzo (a,h) anthracene6
S

S
S

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3*-Dichlorobenzidine®
Diethyl Phchalates
Dimethyl Phthalate’
Di-n-Butyl Phthalate®
2,4-Dinitrotoluene5
2,6-Dinitrocoluene5
Di-n-octyl Phthalate®
1,2-Dipheny1hydrazine4
Fluoranthenes

FluoreneS
Hexachlorobenzenes
Hexachlotobutadienes
Hexachlo:ocyclopentadienes
Hexachlo:oethane6

Indeno (1,2,3-cd) pytene6
(2,3-o-phenylene pyrene)

Isophorones

Naphthalenes

Nitrobenzenes
N-nitrosodimethylamines
N-—nltrosodL—n—propylamine6
N-nltrosodiphenylamine6
Phenanth:enes

Pyrenes
1,2,4-Trichlorobenzenes
PESTICIDES

Aldrin?

hlpharBHc7

Beta-BHC’

Gamma-BHC (Lindane)’
Delta-BHC’

Chlordane’

4,4°-oDT’/

4,4°-DDE (p,p-DDX)’
4,47-DDD (p,p-TDE)’

10
10
10
20
10
10
10
so
10
10
10
10
10
10
20
10
10
10
10
10
20
20

.08
.0S
.0S
.08
.05
.2

.1

-1

625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625

625
62S

625

625
625
625
625
628
625
625
625

608
608
608
608
608
€08
608
608
608

Page 9
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Attachment 1

pieldrin’

Alpha-endosulfan7

Beta—endosulfan7

Endosulfan sulfate7

Endrin7
Endrin aldehyde7
Heptachlor7

Heptachlor epoxi.de7

(BHC—hexachlorocyclohexane)

pce-12427

PCB-1254

PCB-1221

PCB-1232

PCB-1248

PCB-1260

PCB-1016

deaphene7

1 croL

2 Method 213.2, 239.2, 220.2, 272.2
3 pioxin National Strategy

4 xo CRQL established e
5 CRQL basis, equivalent to ML
6 «1, basis, higher than CRQL

7 CROL basis, no ML established
8 croOL basis, higher than ML

9 Based on 3.3 times IDL pub

lished

in 40 CFR Part 136, Appeddix C

"
]

o
(@)

'

1.0
1.0
1.0
1.0
1.0
1.0
1.0
s.0

5.

Laf.

608
608
608
608
608
608
608-
608

608
608
608
608
608
608
608
608

Page
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Screening Levels
Uses and Limitations

A consultation with a Risk Assessor should take place before
making a final decision in the corrective/remedial action process.

The screening levels should only used in the preliminary stages of the
investigations,, i.e., screen.

All values are risk-based with exceptions and their respective basis for
the calculations/values noted.

< .
Risk-based concentrations for carcinogens were éilculated at the
following risk levels: Class A or B= 10%, Class C = 10°*,
«Blank” = 10

The screening levels only address human health protection.
i
Values do not account for chemical mixtures. If more than one non-

carcinogen is expected, than the non-carcinogenic chemical screening
level should be divided by 10.

Exceedance of a screening level does not indicate a required action.

Unrestricted land use, i.e., residential values should be considered in
the initial screening of sites for which future residential land use
cannot be definitively ruled out.

The selection of constituents of potential concern (COPC’s) can be
conducted against these values once the screening levels for the non-
carcinogenic compounds are divided by a factor of 10 to account for
chemical mixtures.



L

Sources used to compile the screening levels were:

Region IX Preliminary Remediation Goals (PRGs)
- Tap Water Values, Direct soil exposure values.

EPA Region IIT Risk-Based Concentration Table _
- Tap Water and Soil Values labeled “I”, Ambient Air Values,
Fish Values, Soil Screening Levels

EPA’s Draft Soil Screening Level Guidance
- Soil screening levels.

EPA Region 6 Current and Proposed National Primary
and Secondary Drinking Water Regulations Table*’
- Drinking values labeled MCL’s.

Risk Assessment Guidance for Superfund (RAGS), Health Effects
Assessment Summary Tables (HEAST), Agency for Toxic Substances
and Disease Registry Toxicological Profiles, and EPA Provisional
Guidance

- Technical reference documents.

Region 6 Draft Supplemental Guidance to RAGS
- Technical reference documents.

OSWER Directives
- Policy documents, e.g., residential soil lead screening level.

Elemental Composition of Surficial Materials in the Conterminous
United States and OSWER Regional Toxics Coordinators
Memorandum titled “Background Metals in Soil” dated March 14,
1989.
- Soil regional background values.




The Screening Levels Table is «write” protected and will be updated
on a regular basis.

Specific questions on the table should be directed to
Maria Martinez (6PD-NB) at 5-2230.

The Media-Specific Screening Levels Table is in WordPerfect format.

The user can either type “search” for a chemical name or scroll the
list of chemicals.

Once in the tables portion of the table the user can either view the file
on the screen or print the table (by single page or:the full & page
document).

g
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EPA Region 6
Human Health
Media-Specific Screening Levels
wm-mmw Basis: O carcinegenic ffocts N = non-carcinegenic off ects
SAT-MN\&MW ! B-ZPAMMMM S m poll saturation concentration
saburstion polot M= EPAMCL 1= Ingastion reute snly
foax = s eonccntration
PEST = Posticlde Herb = Hebicide
VOC = Vola:ile Organic Comnpound
$VOC = Seml-Volatile Organic Compound
“Rlank® » Mleing deta for generstion of
valea
Risk-Based Screening Levels Soll Screening Level
Transfers from Soll to:
Drinking Tap Amblent Fish Soil
Chanical Cancer Soll Water Water Alr (Ingestion, Inhaledon, and
Contaminant Growp Clax Reglonal Dermal Exporure Routes)
Noma Backgronnd ML) Raddendal | Recreational
Risk Lovel: Conc/Range Scanarie: Scenarle) Fishing Aaildanial | Industrial Alr Ground
Ao/_n; 'l‘l‘ (me/kg) Ingestion, & Scenario) Water
b
109 Inhaladon)
” et pg/ms mpig maAg mp/g mgig mg/kg
PBST c e 12C 36C s10C 200C
Acclaldehyds 9M4N1 0s1C
Acctochlor PRST TON TN N 1300N 14000 N
Aoctoos "voc 610N SN 140N 2000N $400N 620008 $E
Acctons | 2600 N 150N oSN 4600 N 43000 N
Acctonitdle yoc 720N 1N $IN I9ON 4100 N
Acctophenone sVOC 0.04N 0.02IN 140N 5600 N 45000N
Acifluorfen PEST 4N 41N BN 850N $900 N
Acrolein PEST TON 0021 N N 1300N 12000N
ahah
Acrylamide ) 7] 0o15C 0.0014C * * | 0.0007C 0.098C 041C
Acrylio acld 13000 N N 610N 32000N SAT
Acrylonitdle yoc B! 012C1 0.026C 0.0058C 0.13C 030C
Alschlor PBST 2 0sC ooncC 0.039C ssc UC
Al PEST 3500N SSON 200N 9300N BAT
Aldicard PBST ki NN 1IN 14N 65N 630N 5708 0.036 M
AlSioarh sulfone 1 N 1IN 1AN 65N 630N
Akin PEST B2 0.004C 0.00037C 0.00019C 0.026C 011C 0SB 0.005B
Ally 9100 N 910N MON 16000N SAT
October 30, 1996 Pagel
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EPA Region 6
Human Health

Media-S,

pecific Screening Levels

“‘*"\‘t‘\-‘o‘v@&.

Mm-mmm
BAT = sk besed valu sbove expected
satration point

e = soeximuea scnoentration

PEST = Postiolds Hab = Harbicide

YOC = Volstile Organlc Compound
SVOC = Seml-Volatile Organic Compound
“Blank® = Missing data for generation of
valea

4

Badle: O carclnogentc offocte N = non-carcinogenic qffects
EwEPA draft Soll Screening Level S = soll saturation concentration
M’ =EPAMCL I-In,dulnm_onb

Risk-Based Screening Levels Soll Screening Lavel
Transfers from Soll to:
Drinking | Top Amblent Flish Soll
Chomlcal Cancer Soll Nater Water Al (Ingestion, Inhatation, and
Contaminant Growp Class Reglonal Dermal Exponure Routes)
Name Backgrownd | ptcL’y) | (Resddendal | (Residendal | (Recreational
Risk Level: Conc/Range Scenerlo: Scenario) Flshing Ratdendsl | Indusrid Air Ground
AB=10* (merp) Ingestion, & Scenario) Wata
o=10° Inhalation)
Blank=10¢
L nt apms maig mg/g mgfig mgAg mgg
Aliyl aloohol voc 180N 18N 68N 330N 3400 N
ARyl chloride voc 1800N IN 6N 330N 34000N
Aluminum 45,000 37000N 3700N 1400 N 77000 N SAT
Ahaminom phosphide PEST ] 15N 15N 054N 3IN 610N
Amdro PEST "N 11N 04N 21N 200N
Ametryn PBST 0N NN 12N 590N 6100N
2600 N 260N 9N 4600N 42000N
4-Aminopyridine PBST onN 00N 0.027N 13N 4N
Amitaz PEST 9N 9AN | 34N 160N 1700 N
Ammonis 1000N1 100N ’
Ammonom sulfamate PEST TION TON 20N 13000 N SAT
Aniline svoc B2 1N IN 055C 19¢ 200C 45N 0.031N
Antimony and compounds 6 15N 1SN 054N 3N 680N
Antimony pentoxide 1IN 18N 0.68N AN 150N
Antimony potassium tartnato 33N 33N 12N &N 1500 N
Antimoryy tetroxide 1SN 15N 054N 31N 620N
Antimony trioxdde 15N 15N 054N 3N 60N
Apollo PEST ATON AN 1N 150N 1900 N
October 30, 1996 Pago2
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EPA Reglon 6
Human Health
Media-Specific Screening Levels
mm-mmw Basis: O= carcinogenie affocty N = pon-carcinegenic offecty
SAT = risk.based vatue shove expected £ = EPA draft Soll Screening Level S = soll saterafion eoncentration
satarstion point M* = EPAMCL I =Ingestion route only —
max = meximvom concentration
PEST = Pesticide Herb = Herbicide
VOC = Volatile Organic Compound
SVOC = Serni-Volatile Organic Compound
*Blank® = Mirsing data for generstion of
ralee
Risk-Bared Screening Levels Soll Screening Levd
Transfers from Soll to:
Drintieg | Tw Amblent Fish Soll
Chemlesl Cancer Selt Waw Water Alr (Ingestion, Inkeladion, and
Contaminant Growp Class Reglonel Dermal Expocurs Rowtes)
Name Beckgromnd | ety | Retdendal | Reidendal (Recrestional
Risk Lavel: Come/Range Scenarlo: Scenarlo) Fishing Roféondsl | Indestrist Alr Ground
Am=10t ety Ingetion, & Scenarlo) Water
c-10* Inhalsfion)
Blank=10°
L rt I mphe mgAg mgAg mgAg mg/ig
PRST 27¢C 02sC 013C 18C 76C
Arsenle (noncenoer) . 1.1-167 50 Nt 1IN 0AI N 2N 610N1 380E 158
Arvene (a8 carcinogen) A 004C 0.00041 C 0.0021C omc 20C ‘3808 1SE
Anine 092N1 002N
Asnrre PEST g 330N 3N 12N S9ON 6100N
Asalsm PEST 1800N 150N 6N 3300N 34000 N
Atrszine PBST 3 03cC 002C - 0014C 20C 86C
Avermectin Bt PBST 1SN 1SN 054N 26N 270N
Azxobenrene .74 081C 0058C 0.029C 40C 17C
P -
Pacturn and compounds 430 2000 2600N 052N | 9N . $300N SAT SAT NE
Beygon PEST 150N 1SN SAN 260N 2700N
Bryleton PBST 1100N 110N 4N 2000N 20000N
Baythroid PEST 910N N MUN 1600 N 17000 N
Penefin PBST 11000 N 1100N 410N 20000 N SAT
Benormyt PEST 1900 N 180N 6N 3300 N 34000 N
Bentaron PEST NN 91N AN 160N 1700 N
Penraldetiyde 610N1 SN 140N 300N 63000 N
Penzene yoC s 04C onc oll1c 14C 32C 03B 002B
O~-her 30,1996 Prge3
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EPA Region 6
Human Health
Media-Specific Screening Levels
Lquﬂ:m-Mahnmcmnhdhvd Besix: O carcinegenic effects N = non-carcinoganle gffocts
SAT-MMWMM = EPA draft Soll Screening Level S = soll saturation concentration
seturation polnt M*=EPAMCL I=Ingestion routs only
max = maxtmeom concentration .
PEST = Pesticids Harb = Herbiclde
VOC = Volatile Organic Compound
SVOC = Semi-Volatile Organic Compound
*Blank” = Mlssing data for generadon of
relua
Rish-Based Screening Levelt Soil Screening Level
Trangfers from Soil to:
Drinking Tep Ambient Fish Soll
Chemicsl Cencer Selt Water Water Alr (Ingestion, Inkalation, and
Contaminant Growp Clsns Reglonal Dermal Exposire Routes)
Name Packgrownd | oqcr'y) | Meldendal | Reidendal | (Recrestonal
Risk Level: Conc/Range Seemario: Scenario) Flehlng Rethental | Induseial Air Ground
AB=10' (mgAe) Ingestion, & Secenarlo) Water
O=10' Inhalstion)
Blank= 10*
ot et re/ms me/te mg/kg mg/g mg/kg mg/kg
Benzencthiol 037TNI 0.037TN 0.014N 0.78N1 20N1
Benzidine svoc A 0.0003C 0.00003 C 0.00001 C 0.002C 0.008C 13¢ 11E-06C
Benroie acld svoc 150000 N 15000 N S400N SAT SAT 3208 280E
Benzotrichloride B ] 0.0052C 0.00048 C 0.00024C 0.034C 0.150C 0.012C 0.000073 C
Benzyl alcohol svoC 11000 N 1100N 410N 20000 N SAT
Benzyl chloride B2 0.066C 0.037C 0.019C 1AC 39C 0sC 0.00036C
Beryltium snd compounds B2 0.52 4 00C 0.00075C 0.00073 C 014C 110C 60E 120E
Biddn 3TN 037N 014N 65N 68N
Biphenttxin (Telstar) PBST 50N SN R 20N 90N 10000 N
il XS
1,)-Biphenyl 1300 N 10N | &N 3300N 34000 N 9000 S 110N
Bis(2-chlorvethyl)cther B 0.0093C 0.0054C 0.0029C 007C 0.17C 03B 0.0003 B
Bis(2-chlorvlsopropylJethet svoc 0z1C oazc 0.045C 39C 12¢
Bll(dllaumﬂvl)cﬂiﬂ‘ A 0.00005 C 0.00003C 0.00001 C 0.0001 C 0.0003C 0.00004 C 1.0E-07C
Bh(')rdﬂuv-!-mdhylclhyl)dhﬂ 09%C 0089C 0045C 63C 171¢C
Bis(2-ettyhexyDphthalsta (DEHP) svoc . 04sC onc 1c 140C 210E e
Bisphencl A 120N 190N 6N 3300N 34000N
Boron (ind borstes) 2100 300N AN 120N $900N 61000N
Boren triflooddoe 13N1 073N
October 30, 1996 Paga 4




EPA Region 6
Human Health
Medla-Specific Screening Levels
Legend: MCL = Modmum Contaminact Level Buasies O carcinogende effects N'= non-carcinegenie ffects
SA‘I‘-MWWW E-ZPAMS&WM:W S = soil saturation concentration
saturstion point M = EPAMCL 1 = Ingestion route enly
o = modom concentration
PRST = Pesticide Hab = Herbicide
VOC = Volstlle Orparde
SVOC = Semi-Volatlle Orgmic Compound
“Blank® = Mlssing duta for generation of
ralre
! Risk-Bared Screening Lavels Soil Screening Lavel
Trandfers from Soil to:
, Drinting | Tep Amblent Fich Selt
Chadeal Concer Soit Water Woter A (Ingestion, Inkaladion, end
Contsminant Growp Class Regional Dermat Expontre Routes)
Name Packground | orcL'y | (Reddendal (Raidential onal
Risk Level: Cone/Range Scenarle: Scenerlo) Fishing Residentsl | Indeserial Alr Ground
Ap=10° (mg/kg) Ingestion, Seenario) Vater
C=10* Inhalation)
Blank= 10
rL L ppms meiig mg/g me/ke mgig mgAg
Promodichloromethane voc D oltC oliC 0051C 14C 34C 1300E 03E
Bromoethene (viry! bromide) otlC 0.057C 045C 1.0C .
anofbm(wlhwnmncdune) yoc B2 24C1 16C 04C $6C 240C 458 0SE
Bromomethane YoC “!‘...1"1 52N 19N 1SN SIN 28 0.1E
4. Bromophemyl phenyl cther svoc “Ta100N1 210N N 4S00N1 120000 N 1
Bromophos 130N 1N 63N 330N 3400 N
Bromexynil PEST 130N BN N 1300 N 14000 N
Promoxynil octanoate PBST TON DN TN 1300 N 14000 N
1,3-Butadiene B2 0011 C 0.0064C o | 0.009C 0.02N 0.0013C 0.000072 ¢
1-Butanol Yoc $700N ION T 6500 N 63000 N 9700 E 1 33)
B\(ylbawlphﬁnhle 700N TN 270N 13000 N SAT $30B [1.8:3
Butylsts 1800N 10N 6N 3300 N 34000 N
sco-DutyTbenzene voc 6Nt 7N 14N T8ONI 20000 N 1 208 0.21TM
tert-ButyTbenzene yoc 61 NI 31N 14N TONI 20000 N1 02TM
Butylphhatyl butylglycolste $7000N STON 1400 N 63000N SAT
acid PEST 110N 1IN A1N 200N 2000 N
Cadmiom snd compounds . 001-10 ] 18N 0.000%9 C 06tN RN $50N 920E 6B
Caprolactam 12000 N 1800 N 60N 93000 N SAT
130, 1996 Page 5
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EPA Region 6
Human Health
Media-Specific Screening Levels
-m-mww B,uk'o-udnumkqﬂ'an N = non-carcinogenic gffects
M‘l'-wmwoqudd T B-RAMMM‘M $ = soll saturation concentration
satarstion point M =EPAMCL [=Ingestion routs only
max » maximum eancentration
PEST = Posticide Herb = Harbicide
VOC = Volatlle Organic
SVOC = Semi-Volstile Organic Caompound
“Riank” = Missing data for generadon of
valua
Risk-Bared Screening Levels Soll Screening Level
Transfers from Soil to:
Drinking | Tep Ambient Fish Solt
Chemical Cancer Selt Water Water Alr (Ingestion, Inhalation, and
Contaminant Growp Class Reglonal Dermal Exposure Routes)
Name Dackgronnd | ofcL's) | (Residemdal (Raddendal | Recrestional
Rick Leve: Conc/Range Seenerle: Scenarlo) Fishing Redderstal | Indserial Air Cround
Am=10* {mg/ke) Ingestion, & Soenario) Water
o1 Inhalation)
Blank=10*
L nel npims me/hg me/ky me/he mgie meny
Captafol PBST - 13C onc 037C 52N noc
Captan PEST 19C 18C 09C 130C s50C
Carbaryl PEST 370N 370N 140N 6500 N 63000 N 034 BN
Carbolfixmn svoc o _ | 1N 18N &ON 330N 3400N
Carbon disulfide 1 N TON 140N 16N 1IN 1E 4E
Cacbon tetrachlodide $ 0ac 012C 0024C 047 C 11c 028 0.03E
Carbosulin PBST 3N 3TN N 6SON 6300N
Carboxin PEST 370N 370N 140N 6500N 68000 N
Chlonat BN 13N | 27N 130N 1400 N
Chloramben PBST (1)) ssN | 2N 980N 10000 N
Chlormnil 0.17¢ 0.016C 00073 C 11C a1¢
Chlordne PEST 2 005C 0.0049C 0.0024C 034C 1.5C 10E 2E
Chlorimxon-cthyl TN BN 7N 1300N 14000 N
Chlorine 30N 30N 140N 700N SAT
Chlorios dioxide PBST 2AN1 02N
Chloroscctaldchryde 250N1 2N 93N SHONI 14000 N1
Chlorosoctio acld TN 13N 21N 130N 1400 N
2-Chloroscctophenone 0.0SN .M N 007N 077N
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EPA Region 6
Human Health
Medla-Specific Screening Levels
mm-ummmd Basde: O carcinogenie cffects N = non-carcinogenic gfcts
—S—AT-MMVI\WMW E = EPA draft Sell Screening Lavel S m soll saseration concentration
seturation polnt M = EPAMCL 1=Ingation route only
max = mudmen concentration
PEST = Penticlde Harb = Herblcido
YOC = Volatlls Ocganic
SVOC = Semi-Volatile Organic Compound
#Blank® = Minsing datn for generstion o
valea
Rick-Based Screening Levels Soil Sereening Level
Transfers from Soil to:
. Drinklng | Tep Amblent Fich Solt
Chonleal Cancer Soll Water Woter Alr (Ingestion, Inhalation, and
Contaminant Growp Class Regional Dermal Exponure Routes)
Name Backgreund (MCL's) (Raddmdal | (Reddendal (Recresdonal

Risk Level: Conc/Range Scanaris: Scenarle) Fishing Raddendat | Industriat Alr Cround

Ap=1r' (meke) Ingestion, Seenarlo) Water

=10 Inhslafion)

Blank=16*

L L Fg/mS mp/ip my/ig mp/g mg/g mg/Ag
4-Chloroeniline svoc 150N 18N SAN 260N 2700 N 1200 S 03B
Chlorobenzene YoC ¥N 21N N 160N SN SME 06E
Chlorobenilsis PEST 0asc eonc 0012¢C 1.6C 11C
p-Chlorcbenzolo acid TOON TN N 13000 N SAT
4Chiorobenzotriftuoride “~ BON BN 7N 1300N 14000 N 86N 15N
2.Chloro-1,3-butadiene 4N 73N N 63N AN
1-Chlorobutane yoc 00N 150N SON 1108 3108
Chlorodibromomethane voc a1cl 0073C 0.033C 16C1 6cC1 1900 E 02E
1-Chloro-1,1-difluorocthane $7000N 52000 N .

Chlorodiffuoromethane voc $7000N $2000N " 3508 1508
Chlorocthans yoc $600N 10000 N S4ON 31000 N1 SAT 2600 § PN
2-Chloroethyl viny! ether voc 150N1 NN UN 2000 N1 $1000 N 1
Chloroform voc n 0.16C Y. 1] 0s1¢ (X1} 11¢ 0a2E 03E
Chloromcthane voc 15¢C o C 024C 20C a3¢c 0.063C 0.0066 C
4-Chloro-2.2-methylaniline hydrochloride . 015C 0.014C 0.0069C a7 33
4-Chloro-2anctinlaniline 0i2¢C 0o11cC 0.0034C 097C 41C
bets-Chioronsphthalens .47 o] 200N 0N 110N S200N $5000 N 218 140N
o-Chioronitrobenzene 042Ct 025C 013C 18C 76C
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EPA Region 6
Human Health
Media-Specific Screening Levels
mm-mmw Basiz: O= carcinogenle ¢ffects N =non-carcinegenic gffects .
SAT = risk-besed valuc above exposted E = EPA draft Soll Screening Leved S = soll saturation concentration
saturstion polrt M* nEPAMCL 1=Ingestion route only
max * posxhmum conoentration
PEST = Pasticide Hab » Habicide
VOC = Volatile Organis Compound
SVOC = Semi-Volatile Organic Compound
#Blank® = Misring dsts for gencradon of
rabea
Risk-Based Screening Levels Soll Screening Leve
Transfers from Soll to:
Drinking Tep Ambient Flsh Soil
Chamical Cancer Soft Vater Water Alr (Ingestion, Inhalation, and
Contaminant Growp Class Reglonal Darmal Exposure Routes)
Name Backgrownd | otcL'y | Residendal | Resdental (Recyeational
Rick Level: Conc/Range Seenaris: Secenario) Fishing Resddodsl | Indutrist Alr Ground
AD=10 (mgie) Ingestion, & Scenario) Waa
O=10* Inhaledon)
Blank=10¢ :
L nL ne/ms mghg my/xg mghg ma/e mgAg
p-Chlaronitrobenzene 0.59C1t 03sc 011C 25C 110C
2-Chlarophenol svoc 150N 1SN &8N 330N 3400 N ‘83000 E 28
2-Chloropropens 1N 10N 350N 1300N 72N VAN
Chlorothalonl PEST ] &1¢ 057C 0.29C 41C 170C
o-Chlorotoloene “1 120N TN 7N MON 1600 S 1200 N S6N
Chlorpropham . PEST TION TION N 13000 N SAT
Chlorpyrifos PEST 110N 1N AIN 200N 2000N
Ch) PEST 30N 37N 14N 650N 6800 N
Chilomulfarn PEST 130N wN | aN 3300N 34000 N
Chlorthlophos DN 29N ] 1N s2N SS0N
Total Chromium (1/6 ratio Cr VVCr IIN) 3 100 37000 N1 0.0021 N 1400 N 210N 1600 N
Chromium VI and compounds A 180N 0.00015C 63C 31c nc 140 19E
Coal tax PBST 0.0028C
Cobalt L} 2200N1 20N N 4700N1 SAT
Coko Oven Emissions A 0.0029C
Copper and compounds 20 1400N 150N MN 2800N 63000 N
Crotonaldctryde [+ 0.006C 0.033C 0.017C 0.1C 03C
October 30, 1996 Pugot
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EPA Region 6
Human Health
Medla-Specific Screening Levels
I.q:ud:M(!.-Mnlmnc«umMuvd . Basie: O carcinegenle offects N=noe carcinogenic offects
MT-MWM-W _ E = EPA draft Soll Screening Level S = soll saturation concentration
seturstion polrt M* = EPA MCL | =Ingestion route only
max = maxioom coneentration
PEST = Pesticida Heth = Herbicide
VOC = Volatile Organic Compound
SVOC = Semi-Volatile Organic Cormpound
*Blank® = Missing data for generstionof
ralue
Risk-Based Screming Levels Soll Screenting Level
Trangfers from Soil to:
Drinking Tap Amblent Fish Soll
Chemical Cancer Solt Water Vala Al (Ingestion, Inhalation, and
Contaminant Gresp Class Reglonal . Dermal Exposscre Routes)
Name Backgrownd | arcr) | Reddential | (Residendal (Recrestional
Rk Lovel: Conc./Range Scenaris: Sceneris) Flshing Roldental | Indusriat Alr Ground
A= 10t (mare) Ingextion, & Scenario) Water
=10 Inkalation)
Blank=10*
L reL re/ms mg/ig maikg mg/ig mg/g mgg
Cyanides:
Bachuen cymide . 300N 3N 140N TION SAT
Calcium cymnide 1500N 150N 4N 3100N 68000 N
Coppes eywe 110N 1N &N 30N 1500N
Cyseuzine PEST ~~1 o0tC 0.0075C 0.0038C 130C 231cC
Cywoogen 150N 150N S4N 2600 N 27000N
Cywnogen bromide 330N 330N 120N 3900 N SAT
Cyanogen chloride 1300 N 130N 6N 300N 34000 N
Froe cymnide TN TN N 1300N 14000 N
S
Hydrogen cymide 62N 3N . | 2IN 1600N1 41000N1
Porasshum cymide 1800 N 180N 6N 3300N 34000 N
Potassiuen sitver cyanide TOON TION ION 13000 N SAT
Sitver cymnide 300N 3N 10ON 6500 N SAT
Sodiom cysalde 1500N 150N AN 2600 N 27000N
Thiocymete TONI NN 71N 1600 N1 A1000N1
Zino cyside 1500 130N aN 330N 34000 N
Cyclohexanone 130000 N 18000 N 6NN SAT SAT
Cydlchextamine . TON TN 2N 13000 N SAT
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' EPA Region 6
Human Health
Media-Specific Screening Levels
wm-mww Bede: O= carcinegenic offects N = non-corcinogenlc qffocts
ut-mwmmw E-DAMMMW S = soll saturation concentration
sasarstion point M »EFAMCL 1= Ingestion rovts only
oex = sexdmen sonceatration
PEST = Pesticido Hetb = Habiclds
VOC = Volatile Orgaic Compound
£VOC = Semi-Volatile Organic Compound
aBlank® = Missing deta for genaration of
valus
Rish-Based Screening Levels Soll Screening Level
Transfers from Soll to:
Drinking Tap Amblent Fish Soll
Chamical Cancer Solt Water Water Alr (Ingestion, Inhatatlon, end
Contaminant Growp Class Reglonal Dermal Exposure Routes)
Name Background | ptCL's) (Residential | (Rocrestional
Risk Level: Conc/Range Scensrlo: Scenario) Fishing Reddendal | Ineustd Alr Ground
Ap=10° (mapre) Ingestion, & Scenario) Water
=10’ Inhaladon)
Blank=10°
" L g/ms mp/hg mg/hg mp/g mgAg me/kg
Cytalathrin/Kanits PEST 10N 1SN &SN 310N 3400 N
Cypermetinin PEST SN 7N UN 650N 6300N
Cyromazine 70N 1IN 10N 490N $100N
Dacthal PRST ] SON1 37N 14N 33000N SAT
Delapon HERB 200 1100N 110N AN 2000 N 20000 N
Danitol 18N 9N MN BN UON
o0 0] PEST B2 02sC 0.026C 0013C 18C 19C 3718 07E
DDB PEST B2 02c 0.018C 00093 C 13C s6C 108 05E
DDT PEST B2 02C ooisc | 0.0093C 13¢ 56C 308 1B
Decabromodipheryl ethet SINI 7N R 650N 6300 N
Demeton PEST 1SN O0ISN 0.054N 26N 7N
Diallste PBST 0.17C1 01C 0.052C 73C 3c
Disdoca PBST NN 33N 12N S9N 610N 5400 8 28N
Dibenzofixrmn svoC 150N 1SN SAN 260N 2700 N 1208 1205
) 4 Dibromobenzene 6INI N 4N 60N 6800 N
1,2 Ditromo-3-chloropropane voc 0oitC 021N 0.008C 032C 14C 19N 0.00061 M
1,2Dfromocthane voc B2 0.00076C 0.0081C 0.00004 C 0.005C 0.02C 0.0058C 0.00018 M
Dibatyl phthelste 3700 N 0N 140N 6500 N 68000 N 100E 1208
October 30, 1996 Page 10




EPA Region 6
Human Health
Media-Specific Screening Levels
Legend: MCL * Maximum Contaminant Level Batis: C= carcinegenlc offects N = non-carcinogenic effects
MT-MN«MM !-EPAMS&Smh‘uvd S = goll saturation concentration
saturstion polnt Mt =EPAMCL 1 = Ingestion reute only
max = maxinnam concentration
PRST = Pesticide Hab = Herbicide
VOC = Yolutils Organic
SVOC = Seml-Volatils Organio Compound
“Blank® = Missing dote for generadon of
ralue
Risk-Based Screening Levels Soil Screening Level
Transfers from Soll to:
Drinking Tep Amblent Fish Soll
Chemiest Cincer Solt Wt Water Alr (Ingestion, Inhalation, and
Contaminant Crowp Crass Reglonal ' Dermal Exporure Routes)
Name Background | ucrty) | Restdendal | Residental (Recreational
Risk Level: Cona/Rangs Scenarle: Scenarlo) Flshing Reddontial | Ineusrist Alr Ground
An=10’ (meAD Ingesdon, & Scenario) Water
o0t Inhalation)
Blank=18¢
et L re/nd mgAg mpig mg/ig mg/hg mg/kg
1,3-Dichloropropene PRST B2 oot c 0.048C 0018C 0stc I 12C 0l1E 0001 E
Dichiorvos PBST B2 enc oonc ool c 15¢C sscC isc 000072C
Dhoofol PRST asc 0.014C 0.0072C 10C 43c
Dicyclopentadiene o042 N 021N an 2300N1 61000 N
Dicldin PEST B2 “+] o.0042C 0.00039C 0.0002C o.0C o11¢C 18 00Ot E
Dicset emlssions $2N1 S2N
Dicthyl phthelate svoC 29000 N 290N .1 1100N 52000 N SAT 5S20E 10E
Dicthylena glyvol, monobutyl ether 210N 21N 370N 3900 N
Diethylene glycol. monocthyl ether TI000 N T300N 2700 N SAT SAT
~ g3,
Dicthylformamide 400N oON - | BN TION 1500 N
Di(2-cthythexyDedipata 400 S6N s2c 26C mc 1600C
Dicthylatilbestrol 0,00001 C 13B06C 7.08.07C 9.S8-05C 41B04C
Difenzoquat (Avenge) PEST 2900 N 290N 1HoN $200N 55000 N
PEST TON BN 71N 1300N 14000 N
1,1-Difforocthanc 69000 N 42000N
Dilsopropyl methylphosphonate (DIMF) 2900 N 290N 10N 5200N 35000 N
Dimethipin PRST TN BN 21N 1300 N 14000 N
Dimethosts PBST 73N ON 027N 13N 140N
October 30, 1996 Pago 12
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EPA Region 6
Human Health
Medla-Specific Screening Levels
Legend: MCL = Maximum Contaminant Level Badds: O carclnoganle offocts N = non-carcinogenic offeces
SAT @ risk-based value sbove expected R = EPA drapt Soll Screenlrig Level S = soil saturstion concentration
saturstion point N'sEPAMCL I=Ingeation route only
max = meocrm concentration
FRST = Pesticide Hezb = Harbicide
VOC = Volstile Organic Compound
SYOC = Semi-Volatile Organic Compound
“Blank® w Missing data for generation of
vala
Risk-Besed Screening Levels Soll Screenlng Level
Transfers from Soll to:
Drinking Tap Ambient Flsh Soll
Chonleal Cancer Solt Water Water Air (Ingestion, Inhalation, and
Contaminant Growp Can Reglonal ' Dermal Exporure Rowtas)
Name Backgrond | aqcr'y) (Rertdendal | (Residendal | (Recreadonat
Risk Lavel: Cone/Range Scenerie: Scenarie) Fidhing Raldowtet | Intusried Alr Ground
AB=10’ (meikp) Ingation, & Scenario) Water
=10 Inhatation)
Blank= 10"
. ot 7 3 ne/ms mp/hp mghg mpkg mgAg mp/g
3,3-Dimethaxybenzidine svoc asc o4sC onc nc 140¢C
D‘Mw PBRST 004N 0021 N 0.062N 023N
2,4 Dimethrylanltine hydrochloride ol2c ool C 0.0054C oscC 33¢C
9,4 Dimethylaniline 0.09C 0.0083C 0.0042C 0.6C 15¢C
N-N-Dimethylaniline 1 nn 13N 27N 130N 1400N
3,7-Dimethyfbenxidine svoc oxomc 0.00068 C 0.00034 C 0.05C onc %C 000039 C
N,N-Dimethylformamide ST0N aN | wex 6500N 68000 N
1,1-Dimethyfhydrazine 0.025C 0.0018C 0.0012C 017C onc
1,2-DimettyBrydrazine ooo1sc . | oo0017C 0.00009 C 001C 005C
2.4 Dimethylphenol svoc TN BN | 2N 130N 14000 N 5400 § IE
2,6-Dimethylphenol nN 22N OstN 9N 410N
3,4 Dimethylphenol 3TN 1IN 14N 6N 60N
Dimetiryl phihalate EVOC 370000 N 37000N 14000 N SAT SAT 1600 B 1200E
Dimethyl tefephthalate 30N 30N 140N 6500N ¢d0o0N
1,2-Dinitrobenzene VOC ISN 1SN 04N BN 170N
1 svoc 3N 037N 04N 63N 6N
1A-Dinltrobenzens svoc 15N 15N 04N 26N 70N
4,6-Dinltro-o-cyclohcxyl phenol BN 13N 27N 130N 1400 N
October 30, 1996 Prge 13
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EPA Reglon 6
Human Health

peclfic Screening Levels

wm-m&n\ncu.nhdlnd

Basie: O carcinogenle ¢ffects N = pon-carcinogenic effects

BAT-MWMW K @ EPA draft Soll Screening Level S = soil setsradon concentration
seharstion polnt MN* = EPAMCL I=]Ingeston route only ,
max = maxhmum concentration
PEST = Pesticdlde Hab = Habicide
YOC = Yolatile Organic
SYOC = Semi-Volatile Organic Compound
*Blank® = Missing date for generadon of
ralua
Risk-Bared Scroaning Levels Soll Screening Level
Transfers from Soil to:
Drinking | Tep Amblent Ak Solt
Chemical Canear Solt Water Water Alr (Ingestion, Inheladon, and
Contaminant Growp Clan Reglona! Dermal Exporure Rowtes)
Name Background ML) (Restdendel | (Reldendal | (Recreational
Risk Levsl: Conc/Range Scenerie: Secenarlo) Fishing Retdendal | Industriat Air Ground
AB=10* (me/kp) Ingestion, & Scenario) Water
C=10' Inhaladon)
Blank=10¢
L L r/m3 mp/kg my/iy maAg mg/kg mg/e
2,4-Dinltrophenol svoc TN 73N 27N 130N 1400 N 360N 0.1E
Dinitrotoluene mixture 3VOC B2 0099C 0.0092C 0.0046C 065C 28C
2,4-Dinitrotoluence svoC TN 13N 27N 130N 1400 N 1208 02E
2,6-Dinjrrotolucne sVOC ¢ ITN 3N 14N 6N 610N 3708 01E
Dinosed HERB 7] N 37N 14N 65N 680N
di-n-Octyl phthalate sYoC TN BN TN 1300N 14000 N SAT SAT
1,4-Dioxsne voc B2 10C 0357C -] 0.29C 14C 31C
Diphenamid PEST 1100N 1HON 41N 2000 N 20000 N
Dipherylamine svoc 910N NN MUN 1600 N 17000 N
St
1,2-Dj azino svoC B2 0.084C 00081 C- * 0.0039C 06C 24C
Diquat PEST 0 N N IN 140N 1500 N
Direct black 38 0.0078C 0.00073C 0.00037C 0.05C 02C
Direct blue 6 0.0083C 0.00077C 0.00039C 006C 02cC
Direct brown 95 0.0012C 0.00067C 000034C | 005C 02C
Disulfoton PRST 15N 0.ISN 0.054N 26N 27N
1,4-Dithisne N 7N 14N 650N 6300 N
Diuron PBST BN 13N 27N 130N 1400 N
Dodine PBST 150N 1SN S4N 260N 7700 N
October 30, 1996 Page 14
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EPA Region 6
Human Health

pecific Screening Levels

o,
Sy

Legend: MCL = Muxlrmum Contaminant Level

Media-S

Basis: O carcinogenlc effects N = non-csscinogenie qffects

SAT = sisk-besed value sbove expodied E = EPA draft Soll Screening Level S = 10il saturation concentration
seturation point . M » EPA MCL I =Ingestion roxte only
ot = maximen concentration N
PEST = Pesticide Herb = Harbiclde
YOC = Volatile Organic Compound .
SVOC = Semk-Volatile Organic Compound
#Blank® » Mlssing date for gencration of
value
Riek-Based Screening Levels Soil Screening Level
Transfers from Soil to:
Drinking Tap Amblent Fuh Sodl
Chomlesl Cancer St [ Water Alr (Ingestion, Inhalation, and
Contaninant Growp CQass Regional Darmal Exposure Routes)
Nams Becgromd | ptt'y | Ratimdal | Residendal | Recrestional
Risk Level: Conc/Range Scenarie: Sconarlo) Fuhing Reddendal | Industrial Alr Ground
AB=10t fmete) Ingestion, & Scenarlo) Water
Cun10’ Inhalaion)
Blank= 10
L et ng/ms mgig mg/ig my/ig mgig mgAg
Endosullin PBST 13N nN LIN 33N MN 18 JE
Bndothall PBST 100 TON AN nn 1300N 14000 N
Endrin PEST 2 ItN LIN 04L N AN 200N 168 04E
Bplchlorohydrin voc B2 20N 1c (X1 16c e
1,2-Bpoxytatene “«4 210N nN INN 3900 N
Bthephon (-chlorocthyl phosphonle ecld) _PEST. 190N 1N s&SN 330N 3400 N
Bthion PEST 1N 18N 068N BN 340N
2-Bthaxyethanol scctate 11000 N 110N 410N 20000 N SAT
2-Bthoxycthanol 15000 N 210N S4ON 26000 N SAT
<%, .
Bihyl scrylta once op3c .| 00ssc 0sC 10C
EPTC (3-Bihyl dipropylthiocarbamute) 910N 91N UN 1600N 17000 N
Ethyl scctate voc 33000N 3300N 120N 59000 N SAT
Bylbenrene yoc ° 1300 N 1000N 140N 2900 8 31008 260E SE
Bihylone cysnobrydrin 11000N 110N 410N 20000 N SAT
Bthylene diamine TION BN 21N 1300N 14000 N
Bthylens glycol TN THON 0N 130000 N SAT
Bihylens giycol, monobasyl cther 210N 1N mmce 3900C
Bihylene oxide yoc 0.04C 0.018C 0.0031C 0.12C 03cC
October 30, 1996 Page 13
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EPA Region 6
Human Health
Media-Specific Screening Levels
wm-mc@mud Bads: O carcinegenic gffects N = non-carcinegenle qffscty
SAT = risk-besed valuc sbove expected E = EPA draft Soil Sereening Level S = soll saturation concentration
saturstion poist M = EPAMCL I =Ingestion route enly
max = maximum concentration
PBST = Peticldo Hetd = Herbicldo
YOC = Yolstlls Organic Compound
SYOC = Semi-Volatile Organic Compound
*Blank® = Missing data for generaton of
ralua
Risk-Based Screming Lavelt Soil Screening Levd
Trangfas from Soll to:
Drinking Tap Amblent Flsh Soll
Chamical Cancer Solt Vet Water Alr (Ingestion, Inhaladon, and
Contaminant Grovp Class Reglonal Dermal Exporure Routes)
Name Background | pcL's) | Rotdendal | Restdential (Recrestional
Risk Lavel: Conc/Range Soenarie: Scenarle) Flching Roldeisl | Induniat Alr Ground
ABalr! (make) Ingestion, & Scenarlo) Water
C=10° . Inhalation)
Blank=10*
" L reimd mpie mgig mg/ig mg/kg my/ke
Birylens thiourea @®&TY) alc 0.083C 0.027C 0.1C 32C
Eihyl cther 1200N TN N 35008 33008
Bthyl methacrylate yoc SSON 30N 120N 3408 3408
Etw p-nitrophenyl ph ylphosphorothloat 037N 0.037TN 004N 01N 68N
Bthylnitrosoures >4 000041 C1 0.00005 C 0.00002C 0.005C1 0.041C1
Ethylphthalyl cthyl glycolste 110000N 11000 N 410N BAT SAT
Express PERST 290N N nN S20N S500N
Fenamiphos PEST 91N 091N 034N 16N 170N
Fluometuron PRST 470N 4ATN 18N 850N 8900 N
Fluordde w00 | 700N moN | aN 390N 41000 N
Fluoridons PRST 2900N 290N 110N $200N $5000 N
Fhuepeimidol PEST TON DN N 1300 N 14000 N
Flutolanll PBST 200N 20N N 3900N 41000 N
Fluvalinste FEST N 37N 4N 650N 6800 N
Folpat FRST B1 19¢ 18C 0sC 130C s50C
Fomesafen PBST c asc 03C o17C nc 100C
Forofos FRST NN 13N 271N 130N 1400 N
Formaldchyde S500N ol4C 0N 9300 N SAT
Oxtober 30, 1996 Page 16
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EPA Region 6
Human Health
Media-Specific Screening Levels
wm-mmw Basle: O carcinogenie qffects N'=non-carcinogenlc ¢ffects
SAT = risk-bused valua above expected E = EPA draft Soil Screening Lavel S & s0il satrration concentradion
saturstion polot M'mEPAMCL I=Ingestion reute only
max @ maximum concentration
PBST = Pesticide Harb = Hebicde
YOC = Yolstie Organic Compound
SVOC = Beml-Volatile Organic Compound
aBlank® = Misring dsta for generation of
vabea
Risk-Based Screening Levels Soll Screenlng Level
Tyansfers from Soil to:
Drinking Tep Ambient Fish Solt
Ohamicel Cancer Solt Water Water Alr (Ingestion, Inhaladion, and
Contaminant Grewp Class Reglonal Damal Exposure Routes)
Name Backgrownd | grcr'y | Meddensat | Rectdendat | Recreaionat I
Risk Level: Conc/Rangs Soenerio: Scenarie) Fishlng * Restdarttal | Induscriat Alr Ground
AB=10" (mehs) Ingesdon, & Scenarlo) Water
C=10' Inkalatlon)
Blank= 184
L L rpms mgAy mgAg mgAg my/rg meAg
|
Formie Acid T000N T300N 200N SAT SAT
Fooctyl- Al PEST 110000 N 11000N 4100N SAT SAT
Purn 3N 37N 14N 6N 680N
Furrolidons - 0018C 0.0016C 0.00083C 012C 03C
Purfunl PBST “| 110N 2N AN 200N 2000 N
Purtum 0.0013C 0.00013C 0.00006 C 0.009C 004C
Furmecydiox B2 22C 021C once 15C 64C
Qlufosinate-smmonium 1SN 15N 054N 26N 270N
Glycidaldehydo 1SN IN 054N 26N 270N
Olyphosate PEST 700 | 370N aoN | 1N 500N 68000 N
Haloxyfop-methyl 1IN 018N 0.068 N 33N UN
Harmony PEST 4N 4N 18N 350N 890N
HCH (slpha) PBST B2 0011C 0.00099C 0.0005C 0.07C 03C 098 0.0004 E
HCH (beta) PBST [+ 037C 0033C 0.018C 3C fic 16B 0.002E
HCH (gamms) Lindane PEST 02 005C 0.0048C 0.0024C 034C 15¢C a2c 0,006 E
HCH-technical PRST B2 0.m7C 0.0035C 0.0013C 03C 1.1C
Heptachlor PBST B2 01 02C 0.0014C 0.0007C elcC 04C 03B 0.06E
Heptachlor epaxlde PBST B2 02 0.007C 0.00089C 0.00035C 0.05C 02C 1B 0.03B
October 30, 1996 Page 17
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EPA Region 6
Human Health
Media-Specific Screening Levels
Legend MCL & Maximum Contaminart Lavel Baddes O carcinogenic effects N =novr-carcinoganic ¢ffects
SAT = flsk-based value above expoctod E=EPA draft Sell Screening Level S = soll saturation concentradon
ssturstion point M' = EPAMCL 1=Ingeation route only
mao = maximem concentration
PEST = Pesticide Harb = Herbiclde
YOC = Volstile Organic Compound
SYOC = Seml-Volatile Organic Compound
*Blank® = Missing deta for generadon of
rabie
Risk-Based Screening Levels Soil Screening Leved
Transfers from Soll to:
Drinking Tep Amblent Fubh Soll
Chemiesl Cancer Solt Watwr Water Alr (Ingestion, Inhalstion, and
Contaminant Gresp Clam Reglonel Darmal Exporure Rowtes)
Name Bachgrewnd | atcts) | Raldentdal | Raldendal | (Recreadonal
Risk Level: ConaRange Scenarlo: Scenerio) Fishing Restdental | Insustst Alr Ground
AB=10* g Ingestion, & Scenario) Water
O=10* Inhalation)
Blank=10*
L L re/nd my/g mpitg mykg me/tg me/kg
Hexsbromobenrene 12N1 73N 27N 130N 1400 N
Hexachlarobenzene PEST B2 1 004C 0.0039C 0.002C 03C 1.2¢C 1B 08E
Hexachlarotatadiene yYoc (] 36C 0s1C 04C 51C A40C 1B 01B
Hexachlorocyclopentadiene FBST 5 120N 00D N oSN 450N 4700 N 28 10E
Heucdchlorodibenzo-p-dioxin mixture B2 +1 0.00001C 1.4806C $5.0B07C 12805C 31E-04C
Hexachlorocthane Yoc C 4cC 45C 23¢C 320C 1400C 498 02E
Hexachlorophens svoc 1N N OAIN 0N 200N
Hoohydro-1,3,5-trinitro-1,3,3-trlszine Cc &1c 0s7¢C 09C 4C 17¢
1,6-Hexamethylene diisocyanats 01N 001N .
-
p-Hexanex 330N1 2wN | aN 470N SAT nN 13N
Hexazinone PEST 1200 N 120N ASN 200N 22000 N
Hydraxine, hydraxine sulfate B2 oonc 0.00037C 0.0011C 02C 06C
Hydrogea chlordde 210N1 AN
Hydrogen suifide 18N IN 41N 6100N1 20N1
Hydroquinone 1500N 150N 4N 2600 N 27000 N
Ioanlll PEST 470N 41N 13N 10N 1900 N
Imaraquin PEST 900N 910N 30N 16000 N SAT
Iprodione PEST 150N 150N 4N 2600 N 27000 N
October 30, 1996
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EPA Reglon 6
Human Health
Media-Specific Screening Levels
Lqmd:Md.-MnﬁnwnCumlnnuvi Basie: O carclnogenic affects N = non-carcinoganle ¢ffects
SAT = rlsk-besed value sbove expocted EwEPA draft Soll Screening Level S = soil satiration concentration
saturstion polnt M =EPAMCL 1=Ingetion route only
max = maximum concentration
PEST = Pesticide Hard = Harbicide
VOC = Yolatile Organic Compound
SVOC = Seml-Volatile Organic Compound
SBlank" = Missing data for gencration of
volue
Rlisk-Based Screening Levels Soll Screening Level
| Trandgfers from Soil to;
Drinking Tep Amblent Fish Soll
Chamlcal Cancer Sell Vatw Nater Al (Ingestion, Inhalation, and
Contamlnant Grewp Class Reglonal Dermal Exponire Routes)
Name Background | aqcL'y) | Resdendal | Residendal | (Recresdonal
RUsk Level: Cenc/Range Scenarle: Seenarle) Flshlng Retdenctal | Indusorial Alr Ground
Ao/-"‘ '1‘ 0! (mg/Ag) Ingestion, & Seenarls) Water
Inhalad
Blank=10* - ot
arl AL 2eYmS myig mghg mgkg mg/he mg/kg
Iron 11000N1 100N 410N 2000N1* | SAT
Isobutanol voc 13500N1 110N 410N 20000 N SAT
Tsophorone PEST c 70C &c 1c amoc 20000 C M00E 0.2E
Isopropelin PBST SSON SN 20N 910N 10000 N
1sopropyl methyl phosphonio acid "] 300N PN 10N 650D N 68000 N
Isoxaben 13500N 110N 6N 330N | | 34000N
Led 10-18 (Uptake Blokinetle Model) 400N 2000N
Kepone PEST 0.0037¢C 0.00035C 0.00018C 0.03C o1C
Lactofen PRST BN AN & 27N 120N 1400 N
Limron PBST BN 73N+ | 27N 130N 1400N
Lithium TON BN 27N 1500 N 34000 N
Londax PRST 700N 70N N 13000 N SAT
Malathion PEST TN BN 21N 1300N 14000 N
Malelo anhydride svoc 370N 30N 10N 650N 61000 N
Maldlo hydrazide PEST 18000 N 1300 N 630N 33000N SAT
Malononitrile yoc OBN 00BN 007N 13N 4N
Manoozeh PRST 1100N 110N QN 2000N 20000 N
March PEST 10N 1N 68N 30N 300N
Mangancee and compounds 389-330 190N 0.052N 68N IBON 8300 N
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EPA Region 6
Human Health
Medla-Specific Screening Levels
Legend: MCL = Maximum Contaminant Level Basiz: O carcinogenie ¢f) ots N = non-carcinegenic ¢ffects
SAT = risk-besed value above expected E=EPA draft Sell Screening Lavel S = soll saturetion concentration
saturstion polnt M= EPAMCL I=Ingestion route only
max * meximum concentration
PEST = Pesticide Herb = Herblcido
VOC = Volatlle Organic Compound
SVOC = Seml-Volatile Organic Compound
*Blank® = Missing data for generation of
valia .
Rick-Based Screening Levels Soll Screening Level
Transfas from Soll to:
. Drinktng | Tep Amblent Fih Soll
Chemlcal Cancer Soil Water Water Alr (Ingestion, Inhalation, and
Contamlnent Growp Class Reglonal Dermal Exponire Routes)
Neme Background | nfcL's) | Ratdendal | Resddendal | (Recreadonal
Risk Level: Cone/Range Scenarie: Seenarlo) Fuhing Restdentat | Indurcrial Alr Ground
AD=10t (merp) Ingestion, & Scenario) Water
=10 Inhalation)
Blank= 10°
L L rens mpg meig me/kg mgiyg myAp
Mecphosfoln I3NI 031N 012N SON 180N
Mepiquat chloride PEST JOONI 10N AN 200N 61000 N1
Mercurdo chlorida PEST NI 11N 041N 21INI 610N 1
Meroury (tnonganc) 0.10 2 1N 031N 041N BN SION 78 Ik
Mercury (methyl) 13N 037N 014N 0N 200N 1
Merphos PEST LIN O1IN 004l N 20N 21N
Merphos axide PEST 1IN 011N 0041 N 20N 20N
Metalaxyl PBST 200N 20N SIIN 3900 N 41000 N
Mecthacrylonitrile voc 10N 0N .. 014N 13N SIN
Methamidophos PEST 13N 018N ' | 006N 33N MN
Methanol voc 13000 N 1800 N 680N 33000 N SAT
Methidsthion PRST N 37N 14N 6N 680N
Methomyl PEST 910N SIN UN 1600 N 17000 N
Methoxychlor PBST 40 100N 1N 6IN 330N 3400N AlS 61E
2-Methaxyethanol acetate BN 73N 27N 130N 1400 N
2-Mothaxycthanol . 3IN AN 14N &N ! 680N
2-Mcthoxy-$-sitroaniline 15¢ a14C 0.069C 9.1C 41C
Methyl soctate 6100N 370N 1400 N 20000 N 84000 N
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EPA Region 6
Human Health
Media-Specific Screening Levels
Legend: MCL = Maximum Contaminant Lovel Basds: O= curcinogenic effects N =nen-carcinogenic qffects
SAT = risk-based value sbove expectod E = EPA draft Soll Screening Level S = soll saturation concentration
ssturation point M' = EPAMCL I=Ingestion route only
max = maxkram concentration
PEST = Pesticide Hab = Habicide
YOC = Voletils Organic Compound
SVOC = Scml-Volatile Organic Compound
*Blank® = Missing data for generadon of
ralue
Risk-Based Screening Levels Soll Screening Leve
Transfers from Soil to:
Drinting | Tap Amblent Fush Solt :
Chemical Cancer Sot Water Water Alr (Ingastion, Inhalasion, and
Contaminant Growp Class Reglonal Damal Exposure Routes)
Name Background | prcr') | Roddenddl | (Residendal - (Recreational
Risk Level: Conc/Range Scenarlo: Scenarlo) Flhing Rotdendal | Induscrtat Al Ground
AB=10' (me/ke) Ingestion, & , Scenarlo) Rate
C=10' Inhelation)
Blank=10°
L L rg/m$ my/hg mg/g mgg mehg meg
Methyl acrylste 100N 1 1oN an 150N $20N
2-Methylniline hydrochloride 037C 0035C 0018C 25C itc
2-Methylmniline 02sC 0.026C oo13c 19¢C 19C
Methyl chlorocarbonate 37000 N 3700N 1400 N 65000 N SAT
42 Methyl4-chlorophenaxy) butyrle scld HERB = | 320N N 14N 650N 6300N
2 Methyl4-chlorophenoxyscetic scld HERB 1N 18N 068N BN MON
22-Methyt-1,4<hlorophenoxy)proplonis scld HERB N 1IN 14N 65N 680N
Methyleyclohexane 31000N 3100N 56000 N SAT 60S 1500 N
Methylens bromide 61N1 7N 14N 650N 6300 N
Methylene chlodde voc asc e - |omc ne 2s¢C 18 00l E
4,8 -Mcthylena bh(2-d\|otolnmne) 0s52C 0.048C 004C 34C 15C
ﬂl—Medylawbhbenzenwnlm 027C 0.025C 0013C 11C 76C
4,4-Mcthylens bb(N.N‘-dimeﬂ:yl)-ﬂlhn B2 15C 0.14C 0.069C 97C 41C
44 Methylenediphermyl lsocysnate 0.03SN1I 0.021N 037N 39N
Methyl ethyl ketone 1900N 1000N S$10N $700N 34000 N
Metit hydrazine 0061 C 0.0057C 0.0029C 04C 1.7¢C
Methyl lsobatyl ketone 2900N MN 110N $200N 55000 N
Methyl methacrylate yoc 900N N 110N 5200N 35000N
October 30, 1996 Page2l




EPA Region 6
Human Health
Media-Specific Screening Levels

5
-4

Legend: MCL &« Maximum Contaminsnt Level
SAT = rlak-based value above expected
saturstion poiat

max = maximum cancentration

PEST = Pestlcido Herb = Herblcida

VOC = Volatile Organic Compound

SYOC = Seml-Volatile Organic Compond
*Blank® = Mlering data for peneration of
rabia

Base: O carclnogenle qffects N = non-carcinegenlc fects
E = EPA draft Soll Screening Level S = soll saturation concentration
M'=EPAMCL 1=Ingaton routs only

Rlisk-Based Screening Levels Soll Screening Level
Transfers from Soll to:
Drinking | Tap Amblent Fuh Soll
Chemical Cancer Soil Water Water Al (Ingastion, Inhaladon, and
Contaminant Growp Class Reglonal Dermal Exposure Rowtes)
Name Backgrownd | qcr's) | Resddendal | Reldendal | (Recreadional
Risk Levd: Cone/Range Scenarie: Scenarlo) Flshing Reddondal | Industrist Alr Ground
AB=lo! (marre) Ingartion, & Scenarlo) Water
C=10’ Inhalafon)
Blank=10*
AL L ne/ms mgAp mp/kg mg/kg me/kg mp/g
2-Methyl-S-nitrosniline . 2c ae 0.096C Be | seC
Methyl parathion svoc 91N 091N 034N 16N 170N ns 0.041 N
2-Methylphcnol (o-cresol) svoc 1300 N 180N 6N 300N 34000 N 12000 S 6E
3-Methylphenol (m-cresol) svoc 1300 N 180N 6N 330N 34000 N
4-Methylphanol (p-cresol) svoc | 1oN 1N 6N 330N 3400N
Methyt styrene (mixnxe) ON 2N SIN 220N 1200 N 100 N IN
Methyl styrens (slphe) 40N 260N 9N 1800N $100N 335 725N
Methyl tertbutyl ether (MTBE) voc 110N 3100N 6N 30N 3400 N
Metolacloc (Dual) PEST S500N SSON 200N 9300 N SAT
—rr-
Metribuzin PRST 910N IN = | uN 1600 N 17000 N
Mirex paST 0.037C 0.0035C 0.0018C 025C 11c
Molinste PEST BN 13N 27N 130N 1400 N
Molybdenum 180N 1IN 68N 310N - $500 N
Monochloramine 370N NN 140N 6500 N 63000 N
Naled PEST BN 13N 27N 130N 1400 N
2 Naphthylamine svoc ooo0s2ci | 60000sc | o.o0002C 005 C1 0.04C1
Nogropamide PEST 700N VN 140N zsoo N 68000 N
Nickel refinery dust A 0.0075C . :
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A‘??W%:

EPA Region 6 ‘
Human Health
Media-Specific Screening Levels
W&M@-WWW Basig: O= carcinogenic effscts N = non-carcinogenic qff ects
lAT-dlk-budnlueuboneq;edd = EPA draft Soll Scresning Lavel S = soll saturation concentration
setunstion point M mEPAMCL I=Ingestion route only
max = maoximum concentration .
PRST = Pesticlde Hab » Habiclde
VOC = Yolstile Organic Compound ¢
SYOC = Semi-Volatile Organic Compound
#Blank® = Niesing data for generation of
yalne
Risk-Based Screening Levels Soll Screening Level
Transfers from Soil to:
Drinting | Top Amblent Flsk Solt
, Chemiesl Cancer Soll Weter Water yre (Ingestion, Inhalation, and
Contaminant Groep Class Reglonsl Dermal Exporure Routes)
Name Beckgrownd | prct'y | Retdendsl | Reldendal (Recreational
Risk ’-‘"‘f' Conc/Range Seenarlo: Scenarlo) Fishlng Restderstal | Inausorist Air Ground
AB= 1. (rete) Ingeston, & Secenario) Water
c-10 Tnhalation)
Blank=1¢*
L rL roms mgiig mg/xg mg/kg mgAg ma/kg
Nickelmdm:po\mds 16 100 TON DN 27N 1500N 34000 N 695008 NEe
Nickel subsulfide : A 0.0037C 39000C
Nitrapyrin PEST SN SSN 2N 9N 1000 N
Nitrste 10000 $3000 N ST00N 700N SAT SAT
Nitrie Oxide ~. | 300N IVN 140N 6500 N SAT
Nitrits 1000 3700 N IPN 140N 6500 N SAT
2-Nitroanlline svoc 22N 021N 0081 N 39N A1 N
3.Nitroaniline svoc 110N1 "N 41N 0N1 6100 N1
4-Nitroaniline svoC 110N1 1N 41N 10N1 6100N1
Nitrobenzene yoc 34ANT 21N :5‘ 068N 1IN 340N 110E 0.09E
Nitrofursntoln 2600 N 260N 9N 4600 N 43000 N
Nitrofunzone 0.043C oo0s7C | ooonc 03c 13¢
Nitrogen diodde 37000N1 3700N 1400 N SAT SAT
Nitroguenidine 370N 30N 140N 500N 63000 N
4-Nitrophenol 7300 N1 0N MUN 4300N1 SAT
2 Nitroprogens voc 35C 000067C
N-Nitrosodi-o-butylamine voc B2 oo12C 00ol1C 000058C | 0.08C 04C
N-Nitrosodicthanolamioe B2 0.024C oo002C 0.0011C 02C 07C
October 30, 1996 Page B




EPA Region 6
Human Health
Medla-Speclfic Screening Levels
Legend: MCL » Maximum Contaminent Level Barle: O carcinegenic gffects N = nonr-carcinogenle ¢ffacty
SAT = rak-based valuc above expectod E = EPA draft Soll Screening Level S = soll saturation concentration
saturation point M'=EPAMCL 1=Ingestion route only
max ® maximam concentration
PEST = Pesticids Hab = Heabiclde
YOC = Yolstile Organic Compound i
SVOC = Semi-Volatile Organic Compound
“Blank® = Mlssing data for generasion of
vabia
Risk-Based Screening Lavi's Soll Screening Level
Transfers from Soil to:
Drinking Tep Amblent Fish Soll
Chanleal Cancer Soll Water Water Alr (Ingastion, Inhaladon, and
Contaminant Growp Class Reglonal Dermal Exporure Routes)
Name Packgreund | nqc1's) (Residential | Resddentlal | Recreational
Risk Level: Conc/Range Scenario: Scenaria) Flshing Roldendal | Indutial Alr Ground
AB=10* (mgikg) Ingestion, & Scenerio) Water
C=10 Inhalation)
Blank= 10°¢
mnt nt re/ms mpkg mgrky mg/ky mgp mghy
N-Nitrosodicthylamine svoc B2 000045 C oooc | oommc | oo 001C
N-Nitrosodimethylsmine svoc B2 o00i3C 0.00013 C 0.00006 C 0o9C ' 0.04C
N-Nitrosodiphenylsmine svoc B2 uc 13¢ 0s4c sic 3%0C 1C 02E
N-Nitroso di-n-propylamine svoc =) 00096C 0.00089 C 0.00045 C 0.06C 03C 0.014C 0.00002 E
N-Nitroso-N-methylcthylamine B2 o001 C 0.00028 C 0.00014C 002C 0.09C
N-Nitrosopyrrolidine B2 0032C 0,0029C 0.0015C 0lC 09C
m-Nitrotoluene 6IN1 N N 650N 6800 N 405 042N
o-Nitrotohsene 6INL N 4N 780N1 20000 N 1 4605 042N
p-Nitrotohoens 6IN1 N w 4N 650N 6300 N 4608 042N
Norflurazon PBST 1500N1 10N | mN 31000N 1
NuStar PEST 26N 26N 09SN 4N 430N
Octsbromodiphemyl ether 110N 1N 41N 200N 2000 N
Odlhydto-ljﬂmuo-llﬂ-temmdm 1300N 180N 6N 3300N 34000 N
Octamethylpyrophosphoramide svoc NN 73N 21N 130N 1400 N
Oyalia PEST 150N 180N &aN 3300N 34000 N
Oxadiazon PEST 130N 1N &N 30N 3400N
Oxamyyt PRST 200 SION 9N MN 1600 N 17000 N
Oxyfluorfen PBST 110N 1NN AN 200N 2000 N
Oxctober 30, 1996 Pige U4
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EPA Region 6
Human Health
Media-Specific Screening Levels
ugmd:m-nnlmmmuwl Basiz: O= carcinogenie ¢ffects N = nona-carcinogenle offects
SAT = srlal-besed valuc sbove expectod K = EPA draft Soll Screening Level S = soil saturation concentration
seturation polnt M wEPAMCL 1=Ingestion route only
nax * raximum concentration
PEST = Pesticlde Herb = Hablclde
VOC = Volatlle Organic Compound
SVOC = Sani-Volatile Organic Compound
“Blank® = Missing data for genersdon of
valne
Risk-Based Screening Levels Soil Screening Level
Transfers from Soil to:
Drinking Tap Ambient Flsh Soll
Chemical Cancer Solt Water Water Al (Ingastion, Inhalation, and
Contaminent Growp Class Reglonal Dermal Exposure Routes)
Name Background MCL') Reddendsl | Resddendst | (Recreational
Risk Level: Conc/Range Scenaria: Scenarlo) Flshing Resddendsl | Indorrial Air Ground
Am=10* (merte) Ingestion, & Seenario) Water
o=10° Inhalaton)
Blank=10*
L L ppims meikg mgAg meng mp/hg mg/g
Paclobutrazol PEST 470N N 1N 830N 3900 N
Paraquat PEST 160N 16N 6IN 29N 310N
Parathion PBST 20N 2N LIN 390N 4100N 1108 I9N
Pebulate PEST ~ 1300 N 190N 68N 300N 34000 N
Pendimethalin PEST 1300N 150N 4N 2600 N 27000 N
Pentabromo-6-chloro cyclohexane 29¢C 0271C 0l4C 19C 13C
Pentsbromodiphenyl ¢ther TN 13N 27N 130N 1400 N
Pentachlorobenzene A9NI 29N 1IN SIN 550N STON 4N
Pentachloronitrobenzens svoc 0.041C! 00UC 0012C 17C 13C
Pentachlorophenol PEST 1 036C oos2c | om6c 25¢ 19¢ 19¢ 02E
Permethein PEST 1800N 150N 6N 3300 N 34000 N
Phenmedipham PRST 9100N 910N 30N 16000 N SAT
Phenol svoc 22000 N 200N S$10N 39000 N SAT 21000 S 498
m-Phenylenedlamine svoc 0N nN $IN 90N 4100N
p-Phenylenediamine svoC 6900N 60N 260N 12000 N SAT
Pherymeruurio soctals 29N 0N onN sIN SSN
2-Phenylphenol icC 12C 16C mc 9%0C
Phorsts PBST 73N OMBN 07N 13N 140N
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EPA Reglon 6

R

Human Health
Media-Specific Screening Levels
wm-mnmmmd Basds: O carcinogenie ¢ffects N = non-carcinogenle offects
ur-mwmmw X = EPA &rgft Soil Screening Level S = goil saduration concentration
saturstion point N' = EPANCL I=Ingation route only
smax = modmn concentration
PEST = Posticide Herb = Habiclde
VOC = Volatile Organic Compound
SVOC = Sorml-Volatile Organls Compound
“Blank® = Mlssing dats for genarstion of
valee
Risk-Based Screening Levels Soll Screening Level
: I Transfers from Soll to:
Drintlng | Tep Amblent Fish Soit
Chemical Cancer Solt [ Water Alr (Ingestion, Inhaladon, and
Contaminsnt Growp Clans Reglonal ; Dermal Exposure Routes)
Name Backgrownd | otcL’y) | Retdendal | Reldardal (Recreadonal ,
Rick Lavel: Conc/Range Scenarle: Scenario) Firhing Ratderdal | Intuswid Alr Ground
AB=10* {mere) Ingestion, & Scenario) Water
=10’ Inhalatlon,)
Blank=10*
it L pe/ms mg/g me/kg my/kg mg/ig mg/kg
Phosmet PBST TION BN 77N 1300 N 14000 N
Phosphine 1N 031N oI N 0N 200N
Phosphorie scid 100N 1 1oN
Phosphorus (white) ~ 0TINL 00T N 0.027N 16N1 AINI
pPhihalic scid | 37000N1 30N 1400N SAT SAT
Phihatic antrydride sVvOoC TO0ONI 10N 2700 N SAT SAT
Picloram PEST 2600 N 260N 9SN 4500 N 43000 N
Pidmiphos-methyl PBST 3N N 14N 650N 6800 N
Polybrominated biphenyls 0.0076C osoore , | ococasc | oosc 02C
Polychlorinated biphernyls (PCBs) sYoC B2 0.5 0.009C 0.00081 C:' ' 0.00041 C 0.07C 03C
Aroclor 1016 26N 026N 0.095 N 49N 6N
Aroclor 1254 0BN 00NN 0.027N 14N 19N
Polychlorinsted terphenyls (PCTs) 0015CI1 0.0014C 0.0007C 014C1 13C1
Polymxclese aromatic hydrocarbons " SAT
Accnaphthens svoc 30N 0N 5N 3608 3608 1208 200 &
Anthraccoe svoc 1800N 110N 410N 198 198 618 43008
Ben{sjantlracene sVoC , 002C oo1c 0.0043C osc 26C 118 078
Benzo{b}fionnthene svoc p2 0092C 001C 0.0043C 0.6C 26C ns 4E
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EPA Region 6
Human Health
Media-Specific Screening Levels
Legend: MCL = Maximun Contaminant Level Basls: O carcinagenic ¢ffects N = non-carcinogenlc qffocts
SAT = risk-bused value sbove expected E = EPA draft Soll Screening Level S = soll saturation concentradon
saturation point M'mEPAMCL 1=Ingaton route only
max * maximum concentration
PEST = Postlcide Herd = Habicide
VOC = Volatile Organic Compound
$VOC = 8emi-Volatile Organic Compound
#Blank* = Missing data for generation of
value
Risk-Based Screening Levels Soil Screening Leve
Transfers from Soil to:
Drinking Tap Amblent Fish Soil
Chemleal Cancer Solt Water Water Alr (Ingestion, Inkalation, and
Contaminant Growp Can Reglonsl Darmal Expornure Routes)
Name Backgreund oL’y (Residendal | (Restdendal | (Recreational
Risk Level: Conc./Range Seenerie: Scenario) Flshing Reddendal | Induviat Air Ground
Ap=10t (mge) Ingestion, & Scenario) Water
o110 Inhaladon,)
Blank=10*
L e reims mgig mgikg mg/xg mg/kg mg/hg
Benzo{k}luoranthene svoc B2 092C otc 0.043C 6tcC 26C 4R
Benzo{alpyrene svoC B2 02 0.0092C 0.001C 000043C | 0.06C 03c s 4E
Carbazole svoC 34clt 03lcC 0.16C 2cCl 29%0C1! 11s 05E
Chrysene 3VOC ~ | 92C 1C 043C Us Us 368 1E
Dibenz{sh]sathracene svoC 0.0092C 0.001C 0.00043C 006C 03cC 128 {1E
Fluoranthens SVOC 1500 N 150N 4N 2600 N 27000 N [1 ] 980 E
Fluorene svoc 20N 150N N 1008 3005 195 160 E
Indenof1,2.3-cd)pyrena svocC B2 0092C 001C 00043 C .] 06C 26C 2808 ISE
Naphthalens sVOoC 240N 1SON .:! 4N 1008 800S 180 S 10E
Pyrene svoc 100N HON | 4N 200N J0000N | 365 140 B
Prochloraz PEST C 435Cl1 042C 021C 30C 130C
Proflunlin 0N N $AIN 0N 4100 N
Prometon PBST . S5ON SN 20N 980N 10000 N
Prometryn PBST 150N 1SN SAN 260N 2700 N
Pronamide PBST 20N 20N 100N 4900 N 51000 N
Propachlor PRST 40N 47N 1IN 850N 3900 N
Propenil FEST 190N 1N 68N 330N 3400 N
Propergite PBST TON PN 71N 1300 N 14000 N

October 30, 1996 . Page 17



O
EPA Region 6
Human Health
Media-Specific Screening Levels
wm.mmw Basls: O carcinegenle offects N = non-cardnogenie ¢ffects
SAT-MMNWMW E = EPA draft Soll Screening Level S = goll saturation concentration
saturation point M*=EPAMCL 1=Ingestion rowtsonly
max = mextmam concentration
PEST = Posticide Hetb = Habiclde
VOC » Volatile Organic Compound
SVOC = Sem}-Volatile Organic Compound
«Blank® = Missing data for generation of
valua
Risk-Based Screening Levels Soll Screaning Leve
Transfers from Soll to:
Drinking Tap Amblent Fish Soll
Chomlcal Concer Soll Water Water Ate (Ingestion, Inhalation, and
Contaminent Groxp Clanx Reglonal Damal Exposure Router)
Name Bechgreund | ofcL's) | Raldemdel | Reddendal (Recreasionsl
Risk Level: Conc/Range Scenarie; Scenarle) Flehing Restdendal | Induserial Al Ground
AB= 10! (mgrp) Ingestion, & Seertario) Water
C-10’ Inhalation)
Blank= 10*
L L phms mg mg/ag my/kg mp/kg mg/kg
Propargy! sloohol voc BN 1IN 27N 120N 1400 N
Propezine PBST TION BN 21N 1300N 14000 N
Propham PEST TN DN 21N 1200N 14000 N
Propiconazote PEST ~ | 40N aN 1N 150N 8500 N
Propylene glycol 730000 N 73000 N Z7000N SAT SAT
Propylens glycol, monocthyl cthet 26000N 2600N 950N 45000 N SAT
Propylene glycol, monomethyl ethet 26000 N 2100 N 950N 46000 N SAT
Propylens oxide B2 0onc 049C oo013C 27Cl 24C1
Puryuit - PEST 9100N SION o MON 16000 N SAT
Pyddn PEST 910N N | un 1600N 17000 N
Pyridine voc 37N 1IN 14N 6N 610N
Quinalphos PBST 1tN 18N 068N NN 340N
Quinoline 0.0056C 0.00052C 0.00026C 004C 02cC
Reamctirin PEST 1ooN 110N AN 2000 N 20000 N
Romnel PRST 1300N 150N N 3300 N 34000 N
RDX (Cyslonite) c 61c 06C ©0c 170¢
Rotcoooe PEST 150N BN SAN 260N 270N
Bavey PEST 910N NN UN 1600 N 17000 N
Sclenfous Acld 130N 1N &SN 0N 3400 N
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EPA Region 6
Human Health

Medla-S,

pecific Screening Levels

\
o

kxﬁﬂ:Mﬂ.-Mni:mCmunMLevd
SAT = fisk-besed valuc sbove expected
ssturstion point

max = maximum concentration

PBST = Posticids Hab = Herbicida
YOC = Volatile Organic Compound

SVOC = Semi-Volatile Organls Compound
*Blank® = Mltsing data for generndon of
ralue

Bads: O carcinogenle ¢ffects N = pon-carcinogenle qffects
E = EPA draft Soil Screening Level S = s0il saturation concentration
M'mEPAMCL I=Ingerton reuts only

Rish-Based Screening Levels Soll Screening Level
Transfers from Soil to;
Drinking Tep Amblent Fish Soil
Chemicsl Cancer So Nae Water Alr (Ingextion, Inhalation, and
Contaminant Growp Clamw Reglonal Dermal Exposure Routes)
Name Bechground prcL'y (Residendal | Restdenfial | (Recrestional

Rlsk Leve: Cone/Range Scenerle: Scenarie) Flshing Reddendal | Indurriat Alr Ground

AD=10 frerp) Ingestion, & Soenario) Water

C=10 Inhalation)

Blank= 10

et L xg/ms$ mgig N/l'c mp/kg mg/ky mg/kg
Selenium 02 50 10N 1N 68N 380N 8500 N 1E
Selenourea 180N 1N 68N 330N 3400 N
Scthoxydim PRST 300N 30N 120N 5900 N 61000 N
Sitver and compounds 0.01-5 - | 180N 1SN &SN 30N 1500 N
Simazine PBST 4 osC 0.052C oozsc  |arc 16C
Sodium axide 150N 15N SAN 260N 2700 N
Sodium dicthyldithlocarbamate 02sC 0onC 0012C 16C 2¢c
Sodium fluoroacetats PRST 0NN 0073N 002TN 13N 14N
Sodium metavanadato IIN 317N o, 14N 6N 680N
Strontium, suable 12000 N 200N S10N 45000 N SAT
Stychine PEST 1N LIN 041N 0N 200N
Styrene voe 100 1600 N 1000N MmN 22008 22005 1400 B 2E
Systhane PBST 0N 9IN UN 160N 170N
2.3,7,$-TCDD (dioxin) 3808 45B01C 54R-08C 3IB06C 24B05C
Tetnuthharon PBST 2600 N 260N 9N 4600 N 48000 N
Temephos PEST 70N TN 7N 1300N 14000 N
Tebacil PEST 40N 41N 1N 50N 900N
Tertafos PEST 091N 0.091N 0.0MN 16N 17N
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ecific Screening Levels
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chmd:m-Mnlm\mCalunlMlxvd

Basls: O~ carcinegenic effects N = non-carcinogenle gfectn

SAT = rlsk-based valuc above expectod E = EPA draft Soil Screening Level S = soll saturstion concentration
satunstion point M= EPAMCL | =Ingestion route only
max = muximum concentration .
PEST = Pesticide Herb = Herbicido
VOC = Yolatile Organic Compoumd
SVOC = Bemi-Volatile Organic Compound
5Blank® = Micsing dats for generation of
ruilne
Rish-Based Screening Levals Soll Screening Levet
Trangfers from Soll to:
Drinking Tep Amblent Flsh Soll
. Chamical Cancer Solt Water Water Al (Ingestion, Inhalation, and
Contaminant Grovp Clas Reglonal Dermal Exposure Routes)
Name Backgrownd | orcL's) (Reddendal | Resldendal | (Recreational
Risk Lavel: Conc/Range Secenarle: Scenerlo) Flshing Reddautal | Indastriat Alr Ground
ABsie’ (mgAe) Ingestion, & Scenario) Water
O=10 Inhalation)
Blank= 10"
L ret apinS mgig mghg meitg ma/kg mpig
Teatatryn PEST 31N 1IN 1AN &SN 610N
1,2,4,5-Tetrachiorobenzene svoc 1N 1N 041N 20N 200N 9NN 069N
1,1,1.2-Tetrchiorocthane voc c 43¢ 24¢C 12C¢ ac 120C
1,1,2.2-Tetrachlorocthane voo c <] osse oslc s16C 9C uc 048 0001 E
Tetrachlorocthylena (PCE) voc s “lue jc 0.061C 1C ¢ 18 0048
2,3.4,6-Tetrachlorophenol svoc 1100N 10N AN 2000 N 20000 N
p.00,0-Tetrachlorotoluens 0.00053C1 0.00031 C 0.00016C 00cC oicC
Tetrachlorovinphos PRST 2tC 026C oi3cC 19C ™C
Tetracthyldithiopyrophosphate PRST 1N IUN Joss N 13N 340N
Tetrsctiryl head 0.0037N 0.00037N " | 0.00014N 0.006 N1 001N 000068 N | 0.00004N
1,1.1,2-Tetraftuorocthene 140000 N § $4000 N
Thalllc axide 26N 026N 0095 N SAN 120N
Thallium 20 04E
Thaltum scetate 33N 0N 012N 69N 150N
Thatlhum carbonate 29N 029N 0llN 61N 140N
Thallium chloride 29N 09N 0NN 61N 140N
Thalllum pltrete 33N 033N 012N 69N 150N
Thalllum selenite 33N 033N 012N 69N 150N
October 30, 1996 Pige 30
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EPA Region 6
Human Health
Medla-Specific Screening Levels
Legend: MCL = Maximum Contaminst Level Basic O= carcinogendc offocts N'= non-carcinoganic sffects
SAT = risk-based valus sbove expected E = EPA draft Soll Screening Level S = soll saturadon concentration
saturation point M'=EPAMCL [=Ingestion route only
max = meximum concentration
PEST = Pesticide Herb = Herbicide
VOC = Volatile Organic Compound
$VOC = Scni-Voltile Organic Compound
*Blank® = Mlissing data for generadon of
ralue.
Risk-Based Screening Levels Soil Screening Level
Transfers from Soil to:
Drinking Tep Amblent Fish Solt
Chamical Cancer Solt Water WVater Alr (Ingestion, Inhatatlon, end
Contamlnant Grovp Class Reglonal Damal Exposure Routes)
Name Background (MCL") (Rotiendsl | Reldendal | Recreational
Rick Level: Cenc/Range Scenarlo; Scenarlo) Flishing Resldendsl | Induserial Air Ground
AB=10' (me/Ap) Ingestion, & Scenaris) Water
C=10 Inhalafion)
Blank= 10¢ =
L L nms mgyg L] myig mpig mp/kg
Thallium sulfite 29N 029N 0N 61N 140N
Thicbencard PEST 3NN IIN 4N 650N 6300 N
2-(Thiocysnomethylthio) benzothlazole 100N 10N AN 2000 N 20000 N
Thiofunox ~| 1IN LIN 041N 0N 200N
Thiophanste-methyl PEST 2900 N 290N 110N 5200N 55000 N
Thinam PEST 180N N &N 30N 3400 N
Tin and compounds m 22000N 200N 10N 45000 N SAT
Tolucne Yoc 1000 TION 420N 0N 1900 N 2700 8 5208 SE
Toluene-2,4-dlamine . 0.021C 0002C &, | 0.0009%9C 01C 06C
Toluene-2,5-diamine 22000 N 700N $10N 39000 N SAT
Toluene-2,6-dismine TION TN IMN 13000 N SAT
p-Toluldine 035C 0033C 0017C 23C 10cC
Toxaphens PEST B2 3 0.061C 0.0036C 0.0029C o4C 11C SB 0048
Tralometuin PEST 0N 1IN . 10N 490N S100N
Triallate PBST 40N 41N 18N 150N 8900 N
Triasulfxron PRST N 3IIN UN 60N 6800 N
1,2,4-Tribromobenzene JONI ] I8N SN 0N 3400 N
Tritatyhtin oxide (TBTO) PEST 1IN 011N 0041 N N 20N
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EPA Region 6
Human Health
Medla-Specific Screening Levels
Legend: MCL = Maximum Contarninant Level Besds: O= carclnegenie ¢ffocts N = non-carcinogenlo gffects
SAT = riak-based value above expectod E=EPA draft Soll Screening Level S = soll saturation concentration
saturation polat M= EFAMCL I=Ingestion route enly
max » maxdam concentration
PEST = Pesticide Herb = Hebicida
VOC = Volatile Organic Compound
8VOC = Semnl-Volatile Organio Compound
*Blank® = Mlsring data for generation of
ralua
Risk-Based Screening Levels Soil Scraening Level
Trangfers from Soll to:
Drintlag | Tap Amblent Fush Soll
Chemical Cancer Soll Vater Nater Alr (Ingestion, Inhalation, and
Contarninant Group Class Reglonal Damal Exporure Routes)
Name Becdgrend | asery) (Rerddandal | Redddenddal | (Recreational
Rick Levet: ConeRange Scenarlo: Seenario) Flihlng Roidendal | Indumial Alr Ground
An=s0t (ot Ingesdon, & Scenario) Water
=10 Inhaladon)
Blank= 10°¢
n "L npms mrg | mpig mygg mpig mg/g
2,4,6-Trichloroeniline hydrochloride 23C 0.22¢C ollc 15¢C 6C
2,4,6-Trichioroaniline 20C 01sC 0.093C 13c s6C
1.2,4-Trichlorobenzens yoc 7 190N 210N 4N 620N $900 N ME 1E
1,1,1-Trichloroethane voc 20 | 13008 1000N 120N 3200N 3000 S 9108 09E
1,1,2-Trichlaroethane yoc 5 ™]02C olnc 00s5C 14C l3cC 08E 001 E
Trichloroethylene (TCE) YoC s 1.6C 1c 0¥C 1C 17¢C 3B 0.02E
L
Trichlorofluoromethane voc 1300N 70N 410N 70N 2400 N 790N 13N
2,4,5-Trichlorophenol svoc 370N PN 140N 6500N 68000 N 8200 1206
2,4,6-Tvichlorophenol svoc B2 &1cC 057C . 0C 40C 170C 150C 0.06E
2,4,5-Trichlorophenoxyscetio acid PEST 30N N " | ux 650N 6800 N
22,4,5-Trichlorophenoxy)propionic scid PEST 290N 29N 1IN S20N 5500 N
1.1.2-Trichloropropane 0N 18N &SN N 190N 13N 014N
1,23-Trichloropropane 0.0015C1 0.00089 C 0.00045 C 0.007C 002C 0.00003C | 6.0B-06C
1,23-Trichloropropens AN 1IN 63N BN 0N
1,1,2-Trichlaro-1,2,2- trifiuorocthane 39000 N 31000N 41000N 36008 3600 S 2400 S 310N
Tridiphane PRST 110N 1N 41N 200N 2000 N
Tricthylsmine 12N 73N nN ON
Triftunslin PBST C t1C s1C 41C 580C 2500C
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EPA Region 6
Human Health
Medla-Speclfic Screening Levels
Legend: MCL = Maximurn Contaminent Level Basiz: O carcinogenlo gffects N = non-carcineganic ¢ffects
SAT = risk-basod value sbove expocted E=EPA draft Soll Screening Level S = soll saturation concentration
ssturation point MN'=EPAMCL 1=lngestion route only I
max = moximum concentration
PBST = Pesticlds Harb = Habicide ) !
VOC = Volatlle Organic Compound
SVOC = 8cmi-Volatile Organic Compound
“Blank® « Mlsring data for generadon of
valua '
Risk-Based Screening Levels Soil Screening Level
Transfers from Soil to:
Drinking Tap Amblent Fleh Soll
Chamnlcal Cancer Soll Water Water Alr (Ingestion, Inhalation, and
Contaminant Group Class Reglonal Dermal Exponure Routes)
Name Background ocL’) (Reddendal | (Residenfial | (Recreational
Risk Levd: Cone/Range Scenario: Seenario) Flshing Resldential Induniad Air Ground
AB=10" (mghe) Ingestion, & Scenario) Water
C=10' Inhalation)
Blank= 10
L nL ng/ms mgig mpig mg/Ag makg mg/hg
1,2,4-Trimethyfbenzene vocC 300N1 130N 68N I900N1 SAT
1,3,5-Trimethylbenzene voc J00N1 180N 68N IS0NIT SAT 9s 0.26M
Trimethyl phosphate 18C e17¢ 0085C 12c s1¢
1,3,5-Trinlrobenzene Svoc - | LN OIS N 0.068 N 33N MN
Trinltrophenylmethylnitramine 30N 3IN 14N 650N 6800 N
2,4,6-Trinitrotoluene c nc 21C 1.1C 430C 640C
Ursnlum (soluble salts) 1HoN nN 4N 230N SI00N
Vanadium 65 260N 26N 95N 340N 12000 N
Vanadium pentoxide 330N BN r'. 12N 690N 15000 N
Vanadlum sulfste . TON BN 21N 1500N 34000 N
Yemam PRST IIN 37N 14N 65N 680N
Vinclozolin PEST 910N 9N MN 1600 N 17000 N
Vimyl scetate yoc IT00N 210N 1400 N 65000 N SAT INE B4E
Yiny! bromide 3aNI 3N 2N 0018 N
YVinyl chloride yoc 2 002C 0021¢ 0.0017C 0.005C 0.01C 0.002E 001E
Warfita PEST uN LIN 041N 20N 200N 0.046 N 1800 N
avXylene voc | 1400N TON 700N 9508 9803 9508 UM
o-Xylene Yoc 1400N 0N 270N 9808 9808 7308 150M
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EPA Region 6
Human Health
Media-Specific Screening Levels
L«gmd:m-Mnhmc«unlmuwl . Basis: O= carclnogenic ¢ffects N = non-carcinogenic gffocts
SAT = risk-based value sbove expocted E = EPA draft Soll Screening Level S = soll saturation concentration
saturation point : M'=EPAMCL 1= Ingestion rosts only
max = seximum concentration
PBST = Pesticide Hab = Habiclde
YOC = Volatile Organic Compound
SYOC = Semi-Volutile Organic Compound
#Blank* = Misring data for generation of
value
Rlsk-Based Screening Levels Soil Screening Level
Tranders from Soil to:
Drinking Tep - | Amblent Fish Soll
Chemical Cancer Soll Water Water Alr (Ingestion, Inhatedon, and
Contaminant Grewp Class Reglonal Dermal Exposre Router)
Name Backgrownd | prcr'y) | Ratierdal | Raidendal | Recreedonal
RHIA":L Conc/Range Scenarlo: Scenarlo) Fishing Ratdendat | Industrial Alr Ground .
AB=1 (mgrp) Ingestion, & Scenarlo) ) Water
Ccn10° Inhalaton) :
Blank=10* ;
772 FTA Ap/nS mg/g my/kg mgiig mg/g mgig
p-Xylene voc S10N1 310N 9108 9108 10008 20M
Xylene (mixed) voc 10000 | 1400N 700N 2700 N 9108 9108 3208 MEB
Zino . 250 11000 N 1100N AION 23000 N SAT 42000 B
Zinc phosphida PBST “ lun | LIN 0ALN 3N SI0N
Zined PBST 1800 N 150N 6N 3300N 34000 N

‘y
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Attachment 1 Page 1
REGION 6 DEVELOPMENT OF MINIMUM QUANTIFICATION LEVEL%

INTRODUCTION

The development of water quality based permit limits to protect
numeric criteria for toxics has focused attention on the
analytical sensitivity used when these toxic parameters are
measured. Currently, there is not a consistent benchmark to
determine the sensitivity of chemical analyses. Analytical
results are characterized by a number of different terms,
including Method Detection Level, Instrument Detection Level,
Practical Quantification Level and Minimum Levels. These
ndetection levels" convey different information about the
analysis. Several EPA-approved methods are cited for most toxic
parameters, with varying levels of sensitivity. The permitting
authority must then deal with three questions. The parameter by
which to judge sensitivity must be clearly defined. The level of
analytical sensitivity required of the dischatrger when effluent
data accompanies a permit application must be chosen. Further, a
quantitation level to monitor compliance for permit limits below
analytical levels must be established.

EPA‘s Office of Wastewater Enforcement and Compliance (OWEC) has
formed a workgroup to address the issue of detection limits. The
Office of Research and Development (ORD) .is.working to . .
standardize detection and quantitationilevels within and across
environmental media. ‘Region 6 undertook the study described
below to provide an interim approach and set of quantitation

values with which defensible permits could be written.

OBJECTIVE

The available statistics and terms were examined to select an
analytical parameter or benchmark to judge. sensitivity of .
chemical measurements. The hext goal was to-select™a minimum
level of sensitivity for each of the priority.pollutants'listed

in 40 .CFR 122 (Tables II and.IIX). . Then, EPA approved methods

that could be expected.to achieve these minimum levels were
identified. o : - - : D

e .

Lei e A X

PROCEDURE
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.Analytical data. is characterized by a number, of different .terms. -

A true detection limit connotés the lowest “coricentration’that 2
given instrument can record. A quantitation limit is the lowest
concentration that can be measured with known accuracy. The
parameters evaluated by Region 6 were the Method Detection Level

‘r(MDL[;defined;byﬁEPAfatf4ofgpg,136,Appendix.B, Instrument.
_.Detection Level:.(IDL).definéd by EPA Method 162

0!,” the; Limit, of
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‘”Ibw'calibratidﬁ*pdihts“of'MQBs fOr “these *metho

attachment 1 Page 2

Detection (LOD) and Limit of Quantification (LOQ) described by
the American Chemical Society? the practical Quantificatio
Level (PQL), and the Minimum Level (ML) defined by EPA in 40 CFR
136 "“1600" Series. LOD and MDL are statistically derived from
the results of replicate analyses. LOD, IDL, and MDL are
described as approximately three times the standard deviation
obtained from replicate measurements, and may be described as
that value determined to be statistically significant from the
measurement of a reagent blank. An IDL is determined from the
analysis of a chemical in a reagent water matrix, and MDL may be
determined in either reagent or sample matrix. LOQ and PQL are
the products of an LOD or MDL and a constant factor and attempt
to define a level of analyte that may be repeatedly measured.
The ML is defined as the concentration in a sample equivalent to
the concentration of the lowest point on the calibration curve.

The concept of a Minimum Level, or the lowest point on the
calibration curve, was judged to be a true quantitation limit.
The comparison of instream waste concentrations to criteria or
effluent concentrations to permit limits are both quantitative
exercises best done with a measured level of a pollutant rather
than an indication of its presence. Region 6 has elected to
define a minimum quantification level- (MQL) as the lowest
concentration at which a particular substance can be R
quantitatively'measured. The-most straightforward~estimator—of a
minimum quantitation level currently available is the lowest
concentration used in the calibration of a measurement system.
This method of evaluating acceptable limits of quantification has
been used by EPA in other cases, namely the development of the
1624 and 1325 organic analysis methods’, the regulation of dioxin
from pulp znd paper mills*, and the development of Organic -
Chemical effluentvguidelines’._ﬁ

- T - . LI 4
v T : LT CoL ey
. - . B PRy .- -

retablishing MOLs for Priority Pollutants 77" SRS

A literature review was:made of55nalytical-methods=that.have been
characterized by a low_calibratiqnjpoin;-or;minimum level. These
sources of information were used to ‘arrive at-appropriate low
calibration points for the available analytical methods. -

-~ e~

Volatile and Semivolatile Oorganics N

The firséjéééﬁgiﬁtéhé*ﬁéé@Iﬁﬁﬁéﬁéldfiaﬁwaféiiqha1ityéﬁagédéﬁérmit

. is to obtain thg_bes;_aqalytigql_qun pﬁhthe-tox;q:pgiq;i;y;'
‘Tpdllutantsfthat;iﬁfréasonablYFavailable#to=the-ﬁroad~spectrum of -

dischargers. 'Gas chromatograph-mass~spé troscopy (GC-MS)--as
detailed in 40 CFR 136 Methods 624 and 625 are appropriate and
cost-effective methods to screen an effluent for the entire set
of volatile and semivolatile priority pollutants. There were
information that could be -used to:set -appropriate

‘on ds < The -contract
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Laboratory Program (CLP) administered under CERCLA contains a
list of priority pollutants and associated Contract Required
Quantitation Levels (CRQL)®. These guantitation levels were
developed under the assumption that 624 and 625 GC-MS were used
to perform analyses on the target compounds. Region 6 used the
CRQL as the primary basis for establishing its own MQLs for
organic pollutants. The Minimum Levels found in the federal
regulations describing the similar GC-MS 1624 and 1625 nmethods
were then used as a cross reference’.

The CRQL was used to establish the MQL for sixty-seven of the
eighty-four volatile and semivolatile pollutants. For sixty-five
of these compounds, the CRQL and the ML were equal. The MQLs
for the remaining seventeen pollutants were taken from the ML
value. Some priority pollutants are not target compounds under
the CERCLA program, these being acrolein, acrylonitrile, 2-
chloroethyl vinyl ether, benzidine and 1,2 dipgenlyhydrazine.

The MLs for three halogenated aliphatic hydrocarbons,
hexachloroethane, 2-nitrophenol, benzopyrylene, indenopyrene,
dibenzoanthracene, and three nitrosoamines are higher than the
CRQL by a factor of 2 to §, although in the same order of
magnitude. ' These higher MLs were used as the basis for the
regional MQL in recognition of the difficulty in recovery and
identification of these pollutants.
Pesticides !

Gas chromatography is the most sensitive analytical method for
pesticides, it is also relatively inexpensive and readily
available. CRQLs have been established for pesticides, the
required quantitation level assumes analyses -the gas
chromatography method as detailed-in- 40 CFR 136 Method 608.

'Region 6 chose to base the MQL ‘on-the CRQL for priority pollutant
‘pesticides, with the exception of the pesticide chlordane. The

regional Environmental Services ‘Division Laboratory in Houston,
Texas provided professional guidance 'in setting the MQL for
chlordane at 0.2 ug/l. A CRQL-has been established at .05 ug/l
for pure alpha and gamma chlordane isomers. The pesticide listed
as a priority pollutant and encountered in wastewaters is
technical ‘grade chlordane,'which-goes"not'provide-as strong:and

mofe”réiiabl?‘huanﬁifiég?at4tyis higher level;»£3# Qi &al
N e R e S Y R e S R T ~
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_‘“‘distinctive chromatographiciresponse as the-pure:isomers and is
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Region 6 used the Contract Required Detection” Level-(CRDL) -
described for metals in CERCLA CLP’ as the primary basis for
MQLs. The EPA-approved methods for the measurement of priority
pollutant metals include graphite furnace and flame atomic
absorption spectrometry (AA) and inductively coupled plasma
(ICP). Each of these methods has a different level of



P

’ﬁ.eff“%

Attachment 1 rage 4

sensitivity. The CRDLs reflect acceptable ICP analysis of;some
metals and the more sensitive graphite furnace measurement of the
remainder of the set of priority metals.

The CRDL served as the basis for the MQL for four metals
(Arsenic, Mercury, Selenium, and Thallium) and Cyanide and
represents analysis by the most sensitive available technique.
CRDLs were used to establish MQLs for Antimony, Tri- and
Hexavalent Chromium, and Zinc at jevels of sensitivity attainable
by ICP analysis but sufficient to demonstrate compliance with
water quality standards. The MQL for Beryllium was based on the
CRDL attainable by ICP analysis. In that Beryllium is not
regulated by the states in Region 6, more sensitive measurement
of this pollutant is not currently necessary for water quality
decisions. -

The CRDL for Nickel is sufficient to protect wWater quality when
discharges to freshwater are being evaluated and will be used as
the value of the MQL in that scenario. However, the ambient
marine criteria for Nickel are.two orders of magnitude lower than
the freshwater standards. To adequately assess nickel
discharges to marine waters, a lower MOL predicating the use of
graphite furnace analysis will be necessary. Region 6 selected
an MQL for Nickel of 5 ug/l for use in marine discharges, based
on ths optimum concentration range desdribed in EPA Method
249.27.

Similarly, the MQL for Cadmium, Lead and Silver were based on
the optimum lower range described in the graphite furnace methods
for these pollutants’.: Silver is governed by a low water quality
criteria, .the MQL was set.to reflect the most.sensitive analyses
available. :The lower -end of .the. optimum.range for Lead .was

. slightly higher than CRDL-and .was:used to reflect the difficulty

in overcoming background contamination of .this metal. The .7
optimum concentration range.for cadmium reflected a sensitivity
protective of the water quality.criteria for this metal and was
used to set the MQL... .o . - «0= | L L

~ -~ e Tt

The CRDL has,a;difeéﬁ,réiatioﬁ tosthe,lowﬂéalibrétionxétahdérd

for.atomic,absorption methods..,The; QA/QC.contrpl requiréments’

in the CLP state-that gpgbgh'Qéiibrétiohisténdaranppst;bégix;the

CRDL for all metals except mercury. For mercury and for ICP’

measurements in which the lowest calibration point may not be
directly related to quantitation, a demonstration of sensitivity
may be made by measurement of ,.Mcheck standard" equal to. the.
CRDL. The measured value should be within ten per cent of the

known concentration.
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Discharcer—Specific ouantification Levels

The process of setting MQLs for the pollutants described above is
a general approach , describing the minimum sensitivity that
would be acceptable in evaluating discharges. The MQLs for
organic pollutants have been set to evaluate scans of the entire
list of priority pollutants by GC-MS. The measure of_individual
organic pollutants at trace levels may be made with greater
sensitivity in many cases by 2 specific gas chromatography
technique. This is, however, dependent on the pollutant and the
matrix. If application information indicates that a specific
pollutant regulated at a trace level is being discharged,
appropriate evaluation will include a comparison of the
sensitivity of GC-MS and GC tests for that specific pollutant and
matrix. The most sensitive method may then be required for
analysis. A matrix specific Method Detection level may be
determined for the ?ollutant as described in 40Q.CFR 136 Appendix
B. The MDL and LOD® being similar descriptors and both
equivalent to three standard deviations about replicate

measurements, a relationship between the MDL and the LOQ is drawn
as follows:

10D = 3 s.d.

LoQ = 10 s.d.

1LO0Q = 10/3 LOD 7

1.OD = MDL Mipimum Quantitation Level= 3.3 MDL
Summary

EPA has embraced Minimum Levels (defined as the lowest
calibration point) as a valid scientific and regulatory concept
for establishing water quality-based limits in the Dioxin
Permitting Strategy. A national workgroup has been formed to
address the issue of permit 1imits below analytical :
quantification levels. A goal of this workgroup is to publish
Minimum Levels reflecting matrix effects for all of the EPA-
approved analytical methods for wastewater. Until this exercise
is completed, the states and regions nmust have some benchmark of
required analytical sensitivity. -

‘Region 6 have developed MQLs in an effort to obtain reliable data

with which to evaluate our universe of dischargers and protect
water quality standards. In stipulating these calibration
points to the permittee, we establish an egsily identified

baseline for quantitation on which the decision to impose a limit
can be made.
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MINIMUM QUANTIFICATION LEVELS (MOLs})

REQUIRED MQL

Page 7
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METALS AND CYANIDE (pg/L) EPA_METHOD
Antimony (Total)l 60 200.7
Arsenic  (Total)?l 10 206.2
Beryllium (Total)?l 200.7
cadmium  (Total)? 213.2
Chromium (Total)?l 10 200.7
Chromium (3+)} 10 200.7
Chromium (6+)% 10 200.7
Copper (']'.‘o‘c.a].)2 10 220.2
Lead (Total)? 5 239.2
Mercury ('I.‘otal):L .2 245.1
Molybdenum (Total)9 30 £ 200.7
Nickel (Total)l (Freshwater] 40 200.7
Nickel (Total) 2 {Marine] 5 249.2
Selenium (Total)l s 270.2
Silver (Total)? 2 272.2
Thallium (Total)?l 10 279.2
zinc (Totall 20 . 200.7
Cyanide (Total)l w0 7 '335.2
DIOXIN ‘
2,3,7{8-?etrachlo§o-dibenzo— .00001 1613
p-dioxin (TCDD) .
VOLATILE COMPOUNDS
Actolein4 S0 Tt i 624 -
Acrylonitrile® 50 RRTSOR -+ 1 S-S
Benzene4 10 6624-”7“
Bromoform 10 624
carbon Tetrachloride -10 624
Chlorobenzene® 10 624
chlorodibromomethane 10 . #f-~624 ik
Chlorcethane® - 50 _ “x116241( £V T i
2-Chloroethyl vinyl ether? =i 10 = ConenInszol24.3nss-iit
Chloroform®’ B 10 Be1iod¢a:624i L) Munsd
DLchloroSEomomethanes Lo 10 Cenen3ns 624 (A)osmed
1,1—chhloroethane5 < 10 - TS E Dononr3:624 T8 a7
1,2-D ichloroethanes 10 624
1,1-Dichlorcethylene? 10 624
1,2-Dichlorop:opanes 10 624
1, 3—D£chl‘¢:opr§pylenes vs 10 L0¥u - (A8LG 624 uadal-r
gthylbengéﬁé oo 10 Esaaizd:dq 624 -4 LyiLg
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Lr-zchment 1

Meznyl Bromide [Bromomethane]
Methyl Chloride [Chloromethane]
Mezhylene Chlorxdes
l,1,2,2—Tetrachlozoethane5

Tet:achloroethylene5

Toluenes
l,2-trans-DichloroethyleneS
1,1,1—Trichloroethane5
1,1,2—Trichloroethane5

Trichloroethylenes

Vinyl ChlorideS

ACID COMPOUNDS

2-ChlorophenolS
2,4-Dichlorophenols

2, 4-Dimethylphenol7

4, 6-Dinitro—-o-Cresol

(2 methyl 4, G-dinxtrophenol8
2, 4—Dxnxtrophenols
--Nitrophenol6
—Nitrophenols
p-Chloro—m—Cresol

(4 chloro-3—methylphenol]s
Pentachlorophenols

Phenols .

2,4,6-Trichlorophenols v

BASE/NEUTRAL COMPOUNDS
Acenaphthenes

Acenaphthylenes

Anth:acenes

Benzidi.ne4

Benzo(a)anthracenes

Benzo(a)p?fenes 2

3,4-Benzofluoranthene5 or

Benzo(gﬁl&peryleneﬁ. ol
Benzo(k)fluoranthenes . Ge
Bis(2-chloroethoxy) methanesﬁ
Bis(2-chloroethyl) ether>
Bis(2-chloroisopropyl) ether?
Bis(2-ethylhexyl) phthalates
4-Bromophenyl phenyl ethers-gr

Butyl benzyl phthalates 0z

SO
SO
20
10
10
10
10
10
10
10
10

10
10
10

50
50
20
so’

10
S0
10
10

10
10
10
S0
10
10
10
20
10
10
10
10
10
10
10

SIE 1TE

“enel \qozqzszs. doin~7 !
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624 3
624
624
624
624
624
624
624
624
624
624

625
625
625

625
625
625
625

625
- 625
625., . .
qgsi. TTail
26252 -
vy {\92.5;3 smmifn-t

625~ ~>c16D

625

€625 npatvitz




Attachment .

Z-Chloronapthalene5

4-Chlorophenyl phenyl ethers
Chrysenes

Dibenzo (a,h) anthracene6
S

S
S

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3‘—Dichlorobenzidine6
Diethyl Phthalates
Dimethyl Phthalate’
Di-n~Butyl Phthalate®
2,4-Dinitrotoluene5
2,6-Dinitrotoluene5
Di-n-octyl Phthalate’
1,2-Dipheny1hydrazine4
Fluoranthenes

Fluorenes
Hexachlo:obenzenes
Hexachlorobutadienes
Hexachlorocyclopentad&enes
Hexachloroethane6

Indeno (1,2,3~cd) pyrenc6
(2,3-o-phenylene pyrene)
Isophorones
Naphthalenes
Nitrobeniene
N-nit:osodimethylamines
N—nitrosodl-n-p:opylamine6
N-nittoaodiphenylamine6

Pheuanthrenes
S

S

Pyrene
1,2,4-Ttichlorobenzenes
PESTICIDES

Aldrin?

Alpha-BHc7

Beta-BHC!

Gamma~-BHC (Lindane)7
Delta-BHC/

Chlordane7

4,4°-oDnT’

4,4'-DDE (p,p-DDX)’
4,47-0DD (p,p-TDE)’

10
10
10
20
10
10
10
S0
10
10
10
10
10
10
20
10
10
10
10
10
20
20

10
10
10
50
20
20
10
10
10

.05
.08
.08
.08
.05
.2
.1
.1

625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625

625
625

625

625
625
625
625
625
625
625
625

608
608
608
608
€08
608
608
608
608
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Attachment 1

pieldrin’

Alpha—endosulfan7

Beta-endosulfan7

Endosulfan sulfate7

Endrin7

Endrin aldehyde7
Heptachlor7

Heptachlor epoxi.de7

(BHC—hexachlorocyclohexane)

pcB-1242"7

PCB-1254

PCB-1221

PCB-1232

PCB-1248

PCB-1260

PCB-1016

deaphene7

1 croL

2 pethod 213.2, 239.2, 220.2, 272.2
3 pioxin National Strategy

4 No CRQL established e

S CRQL basis, equivalent to ML

6 1, pasis, higher than CRQL

7 CRQL basis, no ML established

8 CRQL basis, higher than ML

9 Based on 3.3 times IDL published

in 40 CFR Part 136, Appeddix C

]
-

o
(@]

'y

1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0

RS 7

608
608
608
608
608
608
608
608

608
608
608
608
608
608
608
608
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TO VIEW THE MAP AND/OR
MAPS WITH THIS DOCUMENT,
PLEASE CALL THE
HAZARDOUS WASTE BUREAU
AT 505-476-6000 TO MAKE AN
APPOINTMENT



