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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 IX, §270.14(b)(2). 

C.l 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 0001, 0007, K049, KOSO, 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 refmery sludges treated at the L TU were viscous oil-water-solid mixtures. Appendix A describes 

the chemical and physical properties of the hazardous waste streams treated at the L TU. 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 (W AP) (provided as Appendix B) describes the waste characterization methods used at 

Ciniza for the hazardous waste streams treated at the L TU. The waste analysis information contained in the W AP 

is specific to land treatment activities at the L TU and includes analytical parameters, parameter rationales, 

sampling methods, sampling frequencies, and analytical methods. 
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Giant O\\'TIS and operates the Ciniza Refmery in McKinley Cmmty, 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 O\\'ller, 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 L TU for the degradation, transformation, or immobilization of 

hazardous wastes generated at Ciniza. The L TU utilized microbial activity and soil characteristics to treat 

hazardous constituents in the waste. The L TU is approximately 1 ,5 00 ft northwest of the refinery process area 

and consists of three 480-ft x 240-ft sections, as sho\\'11 on Figure B-1. The L TU received hazardous wastes from 

October 10, 1980, to November 8, 1990. 

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

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

Historical L TU 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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Date 

August 1980 

October 10, 1980 

November 1980 

November 1980 
through February 1988 

December 1983 

Aprill985 

February 9, 1987 

November-+, 1988 

November 8, 1990 

1990 to 1993 

October 10, 1980 
to Present 
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Table D-1. LTU History at Ciniza Refinery 

Event 
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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 (NMD000333211-1). 

The state issued Ciniza a Hazardous Waste Facility Permit (NMD000333211-2). 

Ciniza ceased application of hazardous wastes to the L TU. 

Ciniza applied nonhazardous wastes to the LTU. 

Ciniza has maintained the L TU and has conducted soil and groundwater monitoring. 

D-2 
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Ciniza Refmery has established a post-closure monitoring program in accordance with requirements of20 ~MAC 

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 seq.uences, 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.l. 

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 L TU. The number and depth of samples and analytical methods 

have been selected to effectively monitor the saturated zones beneath the L TU. The detection monitoring, 

designed to monitor the Sonsela aquifer, is provide@ppendix E, Post-Closure Monitoring Plan, and is 

summarized in Section E.2. 

E.l Early Detection Monitoring [20 NMAC 4. L 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 

ZOI, the treatment zone, below the treatment zone (BIZ), 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.e., 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 refmery 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 L TU and underlying sediments. Ciniza "'~ll 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.l.l 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); analytical 

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

E.1.1.1 Sampling Frequencv and Analvtical 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-lA through E-10); Tables E-2A through E-20 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:h year, 
and 30th 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 
Metals 

Modified Skinner List 
Modified Skinner List 

Tables E-1A and E-1B 
Tables E-lC and E-10 

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 

theZOI. 
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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.l.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; anal)'tical parameters; anal)'tical procedures; and QA/QC 

requirements. 

Initial characterization of the treatment zone and BTZ was conducted in a 1999 special sampling event 

(Tables E-2A through E-20). The zones were characterized for both organics and metals identified in the 

modified Skinner List (Tables E-lA through E-lD) 

The treatment zone and BTZ sampling frequency is parallel to the frequency of ZOI sampling. The treatment zone 

and BTZ \vill be sampled within the ninth year, 19th year, and 30th year of post-closure care. The samples \vill 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 prm·ided 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.l.3 Chinle Slope Wash Sampling 

Beneath the L TU, 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 

8A79-0l.DOC E-3 



Part B Permit Application 
Revision 0. 1 

January 2000 

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 0;MAC 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 

(Sl\fW)-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.l.3.1 Background Determination. Background values for Chinle slope wash samples are not established. 

Detection of any constituents from Tables E-lA through E-1 D, above regulatory limits, may generate additional 

sampling after consultation with NMED. 

E.l.3.2 Sampling Frequencv. 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-lA and E-1B). 

If a statistically significant increase is indicated and verified following protocol esta · ed in the P(>ost-Closure 
0'fi'u 5c...,/'/,"f- Sch_..{; 

Monitoring Plan, Ciniza will submit the required notification to the NMED, an a permit }nodification may !Se ~ 
/ /1 

required to further characterize the release. Prior to submitting a modification requesi,-Ciniza may demonstrate 

that the release is from a source other than the L TU 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 IX, §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 L TU 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 IX, §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; L~erefore, the 

requirements of20 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)] 

If, I 

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

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 L TU is the Sonsela, which is a 

confined aquifer that generally flovvs to the north/northeast under the L TU. 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 

groundv.:ater 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 up gradient from the L TU. Water that passes beneath the L TU in the Sonsela is sampled from 

MW-1, MW-2, and MW-5, which are located on the dmmgradient edge of the LTU. MW-1, MW-2, and MW-5 

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

E.2.3 Sampling and Analvsis Procedures [20 NMAC 4.1, Subpart V, §264.97(d), (e), and (f) and §264.98(d), 
(e), and (f); and Subpart IX, §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 L TU. 

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-lD. 

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 of20 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 L TU 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 L TU 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 \Vaste 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-1 A through E-1 D. 

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

Background groundwater quality values were established for the L TU 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 L TU or reflect variances in sampling and analytical procedure, natural groundwater fluctuation, or other non

LTD influences. A summary ofthe 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 (i)(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-lA. Modified Skinner List 8260 Volatile Organics and PHCsa 

EPA Method 
Parameter SW-846 Description Containers 

Benzene ~Q60 GC/MS G 
2-Butanone (MEK) 8260 GC/MS G 
Carbon Disulfide 8260 GC/MS G 
Chlorobenzene 8260 GC/MS G 
Chloroform 8260 GCIMS G 
Chloromethane 8260 GC/MS G 
I, I Dichloroethane 8260 GC/MS G 
I ,2 Dichloroethane 8260 GC/MS G 
I, I Dichloroethene 8260 GC/MS G 
trans-! ,2-Dichloroethene 8260 GC/MS G 
I ,4-Dioxane 8260 GC/MS G 
Ethy!benzene" 8260 GC/MS G 
Methylene Chloride 8260 GC/MS G 
Styrene 8260 GC/MS G 
I, I ,2,2-Tetrachlorodhanc 

b 8260 GC/MS (J 

']'etrachloroethench ~Q60 GC/MS G 
Toluene 8260 GC/MS G 
I, I,!-Trichloroethane 8260 GC/MS G 
Trichloroethene 8260 GC/MS G 
Total Xylene"· d 8260 GC/MS G 
Ethylene Dibromideb 8260 GC/MS G 
Acetone 8260 GC/MS G 

"Principal hazardous constituent identified in Ciniza Hazardous Waste Facility Permit. 
b Additional constituents. 

Holding 
Preservative Time/Days 

4oc 14 
4°C 14 
4°C 14 
4°C 14 
4"C 14 
4°C 14 
4°C 14 
4°C 14 
4°C 14 
4°C 14 
4"C 14 
4°C 14 
4°C 14 
4°C 14 
4"C 14 
4"C 14 
4°C 14 
4°C 14 
4°C 14 
4°C 14 
4°C 14 
4°C 14 

Liquid Soil 
Reporting< Reporting< 

Limit Limit 
(Jlg/L) (mg/kg) 

5 0.67 
1900 7000 
1000 350 
39 54 

0.16 0.24 
1.5 1.2 
25 580 
5 0.34 

5.0 0.053 
100 63 
6.1 44 
700 230 
4.3 8.6 
100 o. os r-1-. 1100 
o.ss fl. !.tJ G-.""/ o.37 

5 4.9 
1000 i '>0 li.'C~c, 520 
200 6() i(l',( . 710 

5 2.7 
620 860 
0.1 0.005 
6!0 1500 

cBased 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. 
dRegulatory limits for individual isomers combined into a 'total' limit iiH these compounds. 

mg/kg 
J..lg/L 
G 
GC/MS 

milligrams per kilogram 
microgram per liter 
glass with Teflon-lined lid 
gas chromatography/mass spectrometry 

o-o 
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tJj 
o-o 

~ 
'--< ::0 ~: 
~(!).? 
~ <: u 

~ 
-·'0 
"' --· -· 0 () 
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00 Table E-lB. Modified Skinner List 8270 Semivolatile Organics and PHcs• ;.t> 
--.1 
'-0 

6 
b Liquid Soil 
0 EPA Reporting Reporting 
n Method Holding Limit Limit 

Parameter SW-846 Description Container Preservative Time/Days (fJg/Lr (mg/kgr 

Anthracene 8270 GC/MS G 4°C 14 1800 16000 
Benzo( a )Anthracene 8270 GC/MS G 4oc 14 0.09 0.62 
Benzo(b )Fluoranthene 8270 GC/MS G 4°C 14 0.09 0.62 
Benzo(k)Fluoranthene X270 GC/MS G 4 oc 14 0.9 6.2 
Benzo(a)Pyrene• 8270 GC/MS G 4°C 14 0.2 0.062 
Butyl Benzyl Phthalate 8270 GC/MS G 4°C 14 e 7 Ju () e LVoo 
Chrysene• 8270 GC/MS G 4°C 14 9.2 62 J 

14" HL 

Diethyl Phthalate 8270 GC/MS G 4°C 14 e t, ~oo., e Lf;9'GC(,.-' ;- :.:( 

7, 12-Dimethylbenz(a)-Anthraccnc 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 

tr1 Indeno( 1 ,2,3-cd)Pyrene 8270 GC/MS G 4°C 14 0.09 0.62 
-o 2-Methy1naphthalene• 8270 GC/MS G 4oc 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 lQ70 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 
Pyrenc" 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 U.OO$'(. 0.04 
Benzencthiolc X270 GC/MS G 4°C 14 
Phenol 8270 GC/MS G 4°C 14 22000 5 W&cc 36000 
Bis(2-Ethylhexyl)phthalateb 8270 GC/MS G 4oC 14 6.0 35 
Dibenz(a,j)acridineb 8270 GC/MS G 4oc 14 e e '"0 

Dibenz( a,h )-anthracene 8270 GC/MS G 4°C 14 10.0 c. oon 0.062 ~ 
Dichlorobenzeneb 8270 GC/MS G 4°C 14 675 410 llJ 

'"0 
Methyl Naphthalene 8270 GC/MS G 4°C 14 30 e C1i 

2,4-Dimethylphenol 8270 GC/MS G 4°C 14 I 0.0 7 ?,,) "' I5L 1200 ~ ~· 
§~;.t> 
~ <: '"0 
~ -·'"0 "' ~ o· n· 
N ::l I'> 

8 9 g. 
o-::l 
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Table E-lB. Modified Skinner List 8270 Semivolatile Organics and PHCsa (Continued) 

EPA 
Method 

Parameter SW-846 Description Container 

2,4-Dinitrophenolb 8270 GC/MS G 
~~~ - lndened 

Benzo(j)Fluoranthene 8270 GC/MS G 

2-Chlorophenol 8270 GC/MS G 

2,4,6-Trichlorophenol 8270 GC/MS G 

Di-n-Butyl Phthalate 8270 GC/MS G 
Benzyl Alcoholb 8270 GC/MS G 

Methyl Chrysene 8270 GC/MS G 

Total Cresol a. r 8270 GC/MS G 

•Principal hazardous constituent identified in Ciniza Hazardous Waste Facility Permit. 
bAdditional constituents. 

Liquid 
Reporting 

Holding Limit 
Preservative Time/Days (flg/Lt 

4oc 14 73 

4 oc 14 
4°C 14 30 
4°C 14 6.1 
4°C 14 3700 
4°C 14 11000 
4°C 14 
4°C 14 3780 

Soil 
Reporting 

Limit 
(mg/kg}" 

1200 IZO ti; (),_ 

61 
44 

6100 
18000 

6300 

cBased 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. 
dUse 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. 

t-~g/L 
mg/kg 
G 
GC/MS 

microgram per liter 
milligram per kilogram 
glass with Teflon-lined lid 
gas chromatography/mass spectrometry 
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Table E-lC. Modified Skinner List Metals and PHCsa 

Soil 
Aqueous Reporting 

EPA Method Holding Reporting Limit 
Parameter SW-846 Description Container Preservative b Time/Days Limit (f!g/L)" (mg/kg)" 

Antimony 7060(aq), 6010 GFAAIICP PorG 4°C 180 6.0 31 
Arsenic 6010 ICP-AES PorG 4°C 180 50 22 
Barium 6010 ICP-AES I' or G 4"C !80 2000 5400 
Beryllium 6010 ICP-AES PorG 4°C 180 4.0 150 
Cadmium 6010 ICP-AES PorG 4°C 180 5.0 39 
Chromium" 6010 ICP-AES PorG 4°C 180 100 5o tuQn 210 
Cobalt 6010 ICP-AES PorG 4°C 180 50 3400 
Lead" 6010 ICP-AES PorG 4°C 180 15 400 
Nickel 6010 ICP-AES PorG 4°C 180 100 1600 
Selenium 6010 ICP-AES PorG 4°C 180 50 390 
Silver 6010 ICP-AES PorG 4°C 180 20 So tu~"( 390 
Vanadium 6010 ICP-AES PorG 4oC 180 260 550 
Zinc 6010 ICP-AES PorG 4oc 180 10000 23000 

"Principal hazardous constituent identified in Ciniza Hazardous Waste Facility Permit 

bAqueous samples are field acidified to pH< 2 with HN03 and must not be refrigerated. Non-aqueous samples are cooled to 4°C. 
0 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. 

Jlg/1 
mg/kg 
ICP-AES 
G 
p 

microgram per liter 
milligram per kilogram 
Inductively Coupled Plasma- Atomic Emission Spectroscopy 
glass 
linear polyethylene, polypropylene, or Teflon 
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Parameter 

Mercurya 
Cyanide 

EPA Method 
SW-846 

7470/7471 
335.3/ 

9010,9014 

Table E-10. Mercurya and Cyanide 

Description Container Preservative 

CVAA PorG 4aCb 

Colorimetry Por G 4 ocd 

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

Holding 
Time/Days 

28 
14 

bAqueous samples are field acidified to pH< 2 with HN03 and must not be refrigerated. Non-aqueous samples are cooled to 4°C. 

Aqueous 
Reporting 

Limit 
(flg/Lr 

2.0 
200 

Soil 
Reporting 

Limit 
(mgtkgr 

23. 
1200 

cBased 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. 

J.lg/1 
mg!kg 
CVAA 
G 
p 

microgram per liter 
milligram per kilogram 
cold vapor atomic absorption 
glass 
linear polyethylene, polypropylene, or Teflon 
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Table E-2A. Inorganic Parameters- ZOI, Treatment Zone, BTZ- 1999 >--.._) 

'-[) 
I 

0 -b Total Total Organic Total Kjeldahl 
0 Analyte --~p_H ________ Phosphorlls Oil & Grease Carbon Nitr<lg~n 
() 

Reporting Limit NA 0.025 50 0.05 50 
Sample Number Units pH units mg/Kg mg/Kg % mg/Kg 

ZOI-3-38-051899 6.60 0.06 3500 1.7 500 

3FT -3-38-051899 * * * * * 
BTZ-3-38-051899 8.35 * * 0.27 * 
ZOI-3-97 -051899 8.01 0.54 900 0.50 190 

3FT -3-97-051899 * * * * * 
BTZ-3-97-051899 8.57 * * 0.18 * 
ZOI-3-135-051899 8.48 0.24 <50 0.26 320 

3FT -3-135-051899 * * * * * 
BTZ-3-135-051899 8.41 * * 0.32 * 

t;1 ZOI-3-152-051899 8.40 0.19 <50 0.36 300 ...... 
w 

3FT -3-152-051899 * * * * * 
BTZ-3-152-051899 8.93 * * 0.14 * 
ZOI-2-40-051899 7.09 0.24 18000 5.8 700 

3FT -2-40-051899 * * * * * 
BTZ-2-40-051899 8.05 * * 0.31 * 
ZOI-2-41-051899 8.09 0.2 4500 3.2 540 

3FT -2-41-051899 * * * * * 
BTZ-2-41-051899 8.10 * * 0.31 * 
ZOI-2-107 -051899 7.47 0.17 7000 3.4 510 

'lj 

~ 
3FT-2-107-051899 * * * * * tJ:j 

'lj 

BTZ-2-1 07-051899 8.40 * * 0.22 * 
(1) 

~ §. 
ZOI-1-40-051899 7.61 0.13 6600 2.8 730 §~ ..... 

3FT -1-40-051899 * * * * * 
~~.6" 
~ -·-o 

til -

BTZ-1-40-051899 8.39 * * 0.22 * 
N g· §' 
g? g· 
o-::s 



00 
;J> 
--.] 

'-0 

b 

b 
0 
n 

t;n 
...... 
.+:>. 

Sample Number 

ZOI-1-98-051899 

3FT -1-98-051899 

BTZ-1-98-051899 

ZOI-1-143-051899 

3FT-1-143-051899 

BTZ-1-143-051899 

NOTE: 

* Analysis not required 

Table E-2A. Inorganic Parameters- ZOI, Treatment Zone, BTZ -1999 (Continued) 

Total Total Organic 
Analytc pH Phosphor11s _______ ()jl_ ~-Gre_~se Carbon 

----·--· ---~----

Reporting Limit NA 0.025 50 0.05 
Units pH units mg/Kg mg/Kg % 

7.20 0.27 4900 2.6 

* * * * 
8.42 * * 0.29 

7.90 018 10000 5.5 

* * * * 
8.54 * * 0.37 

Total Kjeldahl 
Ni~r()gen_ 

50 
mg/Kg 

500 

* 
* 

230 

* 
* 

"'0 

~ 
tJj 

"'0 
('I) 

§. 
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§ ('I) ;J> 
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Sample Number 

ZOI-3-38-051899 

3FT -3-38-051899 

BTZ-3-38-051899 

ZOI -3-97-051899 

3FT-3-97-051899 

BTZ-3-97 -051899 

ZOI-3-135-051899 

3FT-3-135-051899 

BTZ-3-135-051899 

ZOI-3-152-051899 

3FT-3-152-051899 

BTZ-3-152-051899 

ER-POST CELL 1-98-0518-99 

ZOI-2-40-051899 

3FT -2-40-051899 

BTZ-2-40-051899 

ZOI-2-41-051899 

3FT -2-41-051899 

BTZ-2-41-051899 

ZOI-2-107-051899 

Table E-28. ICP 6010 Metals and Mercury- ZOI, Treatment Zone, BTZ-1999 

rs~ 
0 

.§ 

~ 
<1.2 

<1.2 

<1.2 

<1.2 

<1.2 

<1.1 

3.8 

<I. I 

<1.2 

() 

·a 
il) 
til 

~ 

3.9 

1.5 

2.4 

1.6 

I .r~ 

1.6 

17 

1.7 

1.4 

§ 
-~ 
p:) 

340 

200 

300 

360 

310 

330 

3400 

360 

330 

a 
~ 
~ 
p:) 

<1.2 

1.4 

1.4 

1.4 

I.K 

1.2 

II 

1.5 

1.6 

§ 
~ 

o;l 

u 

<1.2 

<1.2 

<1.2 

<1.2 

<1.2 

<1.1 

<1.2 

<1.1 

<1.2 

§ 
·a 
] 
u 

190 

8.9 

25 

24 

27 

10 

130 

24 

6.2 

.... 
<;; 
.g 
u 

5.1 

5 

8.6 

7 

8.8 

5.3 

63 

8.4 

4.1 

-g 
3 
21 

11 

12 

12 

13 

9.1 

120 

12 

10 

'ii 
~ z 
II 

9.8 

20 

14 

19 

II 

130 

18 

7.6 

§ 
·a 
il) 

'ii rn 

<1.2 

<1.2 

<1.2 

<1.2 

<1.2 

<1.1 

<1.2 

<1.1 

<1.2 

§ 
~ a 
> 
16 

18 

43 

30 

40 

22 

220 

36 

16 

I 
<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<1.2 1.5 350 1.5 <1.2 8.5 5.3 10 11 <1.2 17 <0.1 

<1.1 1.4 370 1.4 <1.1 17 7 11 15 <1.1 27 <0.1 
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00 Table E-2B. ICP 6010 Metals and Mercury- ZOI, Treatment Zone, BTZ -1999 (Continued) :> 
-.,J 
1.0 
I 

0 -b 2 ~ § § 0 u § 
(j 0 8 ·g 

8 ·a ~ ~ Q) ·a 
(1) 

;::l 
~ 0 -g ~ 

~ "' •t:: .E .D u (1) 

-< "' (1) "' 0 (1) z Q) 
Sample Number o:l o:l u u u .....l r./J 

3FT -2-107-051899 <2.5 <2.5 290 <1 <0.5 9.4 4.3 11 9.4 <2.5 

BTZ-2-1 07-051899 <2.5 <2.5 230 1.1 <0.5 12 5.1 10 12 <2.5 

ZOI-1-40-051899 <2.5 <2.5 290 <I <0.5 190 7.1 40 28 <2.5 

3FT -1-40-051899 16 <2.5 180 1.1 <0.5 9.5 4.1 11 9.4 <2.5 

BTZ-1-40-051899 <2.5 <2.5 210 <I <0.5 12 5.2 8.9 13 <2.5 

ZOI-1-98-051899 <2.5 <2.5 1100 <I <0.5 58 6.6 18 13 <2.5 

3FT -1-98-051899 <2.5 <2.5 140 <I <0.5 7 <2.5 7.9 7 <2.5 

tTl BTZ-1-98-051899 <2.5 <2.5 210 1.1 <0.5 IS 5.7 II 13 <2.5 
I - ZOI-1-143-051899 <2.5 14 350 <I <0.5 140 5.7 53 39 <2.5 0\ 

3FT -1-143-051899 <2.5 <2.5 240 <1 <0.5 14 5.7 10 13 <2.5 

BTZ-1-143-051899 <2.5 <2.5 240 I <0.5 9.2 <2.5 9.1 10 <2.5 

NOTES: 

Units are mg!Kg (ER-POST CELL-1-98-0518-99 units arc J.tg!I ,). 
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) 
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Reporting Limit varies with sample% moisture. 
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Table E-20. Semivolatile Analysis by SW-846 Method 82708- ZOI, Treatment Zone, BTZ- 1999 (Continued) 
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N - Not detected at reporting limit. 
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1.0 GENERAL CLOSURE AND POST-CLOSURE REQUIREMENTS 

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

I.l.l 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 L TU (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 L TU 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.ftnal closure of the Ciniza's hazardous \vaste 

management activities at the LTU subject to 20 NMAC 4.1, Subparts V and IX, as defmed in 20 NMAC 4.1, Subpart I, 

§260.10. 

Final closure performance standards are included in Section 1.2. The information contained in this plan is designed to 

meet permit application requirements of 20 NMAC 4.1, Subpart IX, §270.14(b)(l3), and the closure/post-closure 

requirements of20 NMAC 4.1, Subpart V, §264, §264.110 through §264.120. Unit-specific closure and post-closure 

obligations of20 NMAC 4.1, Subpart V, §264.280 reflect the .final closure plan's focus. 

I.l.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 refmery is just north of l-40 and approximately 17 miles east of Gallup, New Mexico. 

Ciniza, originally owned by El Paso Natural Gas Company, was constructed in 1957. The refmery 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. 

I.l.3 Land Treatment Unit Description [20 NMAC 4.1, Subpart V, §264.112] 

The Ciniza site map is shown on Figure B-1. The L TU is located within the refmery property boundary. The primary 
{t.:r, ! 

purpose of the L TU§.,the degradation, transformation, or immobilization of hazardous wastes using microbial activity 

and soil characteristics. The LTU is approximately 1,500 ft northwest of the refmery process area and is above the 100-

year floodplain, as shown on Figure B-3. The L TU consists of three 480-ft x 240-ft sections located immediately east of 

Evaporation Pond 128. Each section is diked and contains 2.6 acres (1.0 hectare) of available treatment surface. The top 

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

8A 79-0 !.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: I. The L TU received hazardous wastes from October 10, 1980, to November 8, 1990, with treatment confmed 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 L TU 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, §264.27l(c)(l) and §264.27l(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 L TU area have been digitized and modeled as surfaces based on general 

environments of deposition. The results of modeling indicate a complex subsurface below the L TU. The modeling results 

are presented graphically in Section Maps I, 3, 4, and 5, as well as Profiles 1-l ', 3-3', and 6-6' of Figure I-1. 

I.l.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 I-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 oflyanbito 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 L TU is permitted to treat refmery sludges carrying the EPA hazardous waste numbers 

D001, D007, K049, K050, K051, 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 L TU 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 1-1 summarizes the wastes applied 

to the L TU. Records of waste inventory and analysis, as well as the operational logbook documenting any activity within 

the L TU, 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. 

1.1.7 Ancillarv Equipment [20 NMAC 4.1, Subpart V, §264.112] 

The equipment used to manage waste and soil at the L TU 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 I.5.4. 

1.2 Final Closure Performance Standard 

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

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

• Minimize the need for further maintenance. 

• 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. 

• Comply with the final closure requirements of20 NMAC 4.1, Subpart V, §264.11 0 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 ofland 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 L TU; 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)] f'o<~ clc,u
4

rtc r-.~<~n"" ; 

Final closure activities will be conducted in accordance with the approved f~ as required at 20 NMAC 4.1, Subpart 

V, §264.112(a), §264.112(b), §264.118(a), and §264.118(b). Table I-2A provides the .final closure schedule of activities 

through the closure and post-closure care period. Table I-2B provides fmal 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 fmal cover or the monitoring, containment, 

or security systems, except as provided by 20 NMAC 4.1, Subpart V, §264.ll7(b) and §264.ll7(c), and as approved 

in a permit modification. 

1.3.2 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 L TU 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, §264ll2(c) 

and §264.ll2(d), and in accordance with the time periods of20 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 fmal closure plan. 
ILfLCj".Q..'I ' ~J?~A.tlt-

The modification J\will describe the proposed change in operation or L TU design. A copy of the amended pJat1 \\ill be 

submitted with each notification or request. Ciniza will submit a written netification of o~· request for a permit 

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

• Changes in operating plans or L TU design affecting the final closure plan 

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

;otJ.rrc. hshM cc.ru.. ~rzn.,' I 
A copy of the approved plan and any approved revisions will be maintained at: 

Ciniza Refmery 
Route 3, Box 7 
Gallup, New Mexico 87301 
Telephone (505) 722-3833 
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!.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 fmal closure certification of the L TU, Ciniza will submit a survey plat to the local land 

use authority at the McKinley County Courthouse indicating the location and dimensions of the L TU 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 L TU. 

I.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 L TU was performed according to the approved post-closure permit. 

I.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 L TU 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: 

1. The land was used to manage hazardous waste; 

n. Its use is restricted under 20 NMAC 4.1, Subpart V, Subpart G regulations; and 
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111. The survey plot described in Section 3.5 and the record of the type, location, and quantity ofhazardous waste. 
disposed in the L TU 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(i) and §264.145(i). Table I-3 provides fmal 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 

I.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 I.4.2 and 

I. 4.3 describe maintenance and monitoring activities respectively, in support of fmal closure performance standards. The 
tr+ 

designed activities exhibit a commitment to sound hazardous waste management yf the L TU. Focused activities are 

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

!4.1. l 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 L TU. 

• 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. 

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

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

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

supportbiological.treat::tmt~fesTduat-constituenLco.ncentr~tioo-tar-gets. Ciniza will conduct fmal surface soil 

tests and apply appropriate amendments, as necessary, and topsoil to the L TU. Inspections will determine maintenance 

activities necessary to continue optimum soil conditions for plant growth after initial soil conditioning operations. The 

closure schedule (Table 1-2) lists the timing of these activities. 

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

Maintenance of a berm surrounding the L TU effectively controls runoff, preventing potential contamination of adjacent 

surface water and surface water channels. Ciniza will level the L TU 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 L TU. 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 fmal 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 L TU location and the food-chain crop restriction. Further measures to minimize exposure potential 

consist of restricting fmal cover plant species to those varieties not known to be a primary food source for local native 

wildlife. 
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!.4.3.1 Clav Unit. Immobility of constituents within the treatment zone are demonstrated by permeability data collected 

from soils in the L TU 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. 

!.4.3.2 Zone oflncorporation, 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 samp!~c~~ ?~~)~~,~~~~~~t~~ed~~::~~~~ ,?). ~~}~t~~~~~7.~~ly ~~~~~~5~nt,~~)~o1 ~ .c-
concentrations in these zones. Ciniza will use consistent procedures for sample collection, preservation, and shipment; _; 

A ~ 
analytical methods; and chain-of-custody control. 'i\ .y · ~'/ .>, 

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. 

1.4.3.3 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 ofZOI, treatment zone, and BTZ soil-core monitoring 

<~ 4.-- . ,>···, 

'I; 

and Chinle slope wash monitoring provides ample means to maintain and monitor the L TU integrity in the post-closure o; 12£ 

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

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 L TU. Releases are not expected to be dete ted d 9 to the 
If •• / 

site's geologic characteristics. Artesian qualities of the Sonsela demonstrate geological confining layers ili tsolate this 

water supply from potential surface recharge in the Ciniza vicinity. These confming 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 qft4e indicated constituents. If constituents are confirmed, the 

program describes the appropriate NMED notificatio~ ~ p~~paration of a compliance monitoring prograrti'. 
_) : 0.--/ 

I 

\ ,,// 

1.4.3.5 Administrative Amendments for Monitorin~~s. Final closure activities for the LTU are designed to meet 

all regulatory requirements as they relate to the L TU. Section I.3 .2 contains procedures for responding to circumstances 

that require administrative modifications of the fmal 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 

1.5.1 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 I-2 shows the LTU, location of the refmery 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.O and detailed in the Post-Closure Monitoring Plan. 

The EDW is SMW-4, and detection .\;fWs 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.O 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 duringjinal 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 1.1. 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 L TU 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. 

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

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. 
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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 L TU surface is not toxic to the fmal vegetative cover, ~e L TU soil surface will be prepared and 

amended as necessary for seeding. At least a 4-in. topsoil cover will be applied for plant growth. 
G I . ' 

The L TU 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 is reached, the L TU 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 fma1 selection of a 

particular seed mixture regarding the ability to germinate and develop in soil conditions of the L TU. 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 lbs/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 fmal 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 1-1. Approved Waste Streams Applied to the Land Treatment Unit 

EPA Hazardous Waste No. Annual Application Limit 
Waste Description (tons) 

DOOI Ignitable materials 50 

D007 Cooling Water Filter Sludge 5 

K049 Slop Oil Emulsion Sludge 200 

KOSO Heat Exchanger Bundle Cleaning Sludge 15 

KOSI 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 

Notify the NMED 
Begin vegetative cover activities 
Submit certification report to NMED 

Milestone Dated 

-90 days 
Day30 
Day60 

Vegetative Cover Activities During Closure 

Activity 

Microtox soil test , if necessary 
Receive and evaluate test results 
Soil Amendments, if necessary 
Determine seeding time• 
Prepare LTU 

• Level surface 
• Add topsoil layer 
• Irrigate as necessary 

Low Maintenance Vegetation 
• Seeding 
• Irrigate as necessary to establish cover system 

Milestone Date• 

DayOc 
Day 30 
Day60 
Day60 
Day 90 

Day 120 
1-2 yearsd 

•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. 

cDay 0 =within 90 days after post-closure permit issuance (Approval of Closure Plan), weather dependent. 

~ime dependent on seed germination and vegetation maturity. 
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Table I-2B. Final Closure: Closure and Post-Closure Schedule of Activities 
Day0 1 

Years 

Activity 

1 2 3 4 5 6 7 8 9 19 
I I I I I I I I I I I I I I I ! I I I 

Sample and Analysis 

ZOI • • 

Treatment Zone • • 

BIZ • • 

Chinle Slope Wash • • • • • • • 

Sonsela Aquifer • • • • • • • 

Inspection and Maintenance2 

30 

I I I I I 

• 

• 

• 

• 

• 

- -- ----- - - -------- ---- ------- ----- - - - ---- -- - - - - --(See Table F-1 for detailed schedule) 

Final Cover Activities3 • 

Certification of Post-Closure Care 4 

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

- - - - - - - = ongoing activity 

3 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. 

4 
Certitication of post-closure care occurs 60 days after completion of the post-closure care period. 
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Activity 

Sample by Zone 

ZOI 

Treatment Zone 

BTZ 

Chinle Slope Wash 

Sonsela Aquifer 

Sample QC 

Microtox 

Soil Amendments 

Establish Vegetative Cover 

Top Soil 

Level LTU 

Plant Seed 

Water 

Routine Maintenance and Repair 

Site Inspection 

Security Device 

Runon/Runofi 

Prepare Certification 

• Certify L TU Closure 
Notice in Deed 

• Certify Final Closure 

Notice in Deed 

Table 1-3. Final Closure Cost Estimate 

Material 

4 samples at $1 ,450 

4 samples at$ I ,450 

4 samples at$ I ,450 

1 samples at $I ,650 

4 samples at $1,650 

25% of $I 18,200 

$300 per test 

352,000 ft2 at 0.02/ft2 

7.8 acres at $2000/acre 

7.8 acres at $950/acre 

7.8 acres at $750/acre 

I 140 Mgal. at $1/Mgal. 

Weekly inspection 

$1 00 annually 

$!,000 annually to mamtain 
perimeter berm 

120 hours at $125/hour 
6 hours at $!50/hour 

120 hours at $!25/hour 
6 hours at $!50/hour 

Cost Frequency 

(over 30 years) 

3 

3 

3 

8 

8 

9 
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Estimated Cost 

$ 17,400 

$ I 7,400 

$ 17,400 

$ 13,200 

$ 52,800 

$ 29,550 

$ 2,700 

$ 7,040 

$ 15,600 

$ 7,410 

$ 5,850 

$ 1,140 

$ 6,000 

$ 3,000 

$ 30,000 

$ 15,000 

$ 900 

$ 15,000 

$ 900 

Total Task $258,290 

Overhead $ 25,829 

Contingency $ 25,829 

TOTAL $309,948 

Mgal. million gallons 

ZOI Zone of Incorporation 

BTZ Below Treatment Zone 
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Table 1-4. Revegetation Seed Mixture 

Seed Type 

Blue Grama, Bouteloua gracilis "Lovington" 

Sideoats Grama, Bouteloua curipendula "El Reno" 

Buffalo Grass, Buchloeda tyloides "Texoka" 

Alkali Sacaton, Sporbolus airoides 

"Pounds of pure live seed per acre. 
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1.0 GENERAL CLOSURE AND POST-CLOSURE REQUIREMENTS 

1.1 General Closure and Post-Closure Requirements [20 NMAC 4.1, Subpart V, §264.11 0 through §264.120] 

I.1.1 Applicability of Closure and Post-Closure [20 NMAC 4.1, Subpart V, §264.11 0 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 L TU 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 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)(l3), and the closure/post-closure 

requirements of20 NMAC 4.1, Subpart V, §264, §264.110 through §264.120. Unit-specific closure and post-closure 

obligations of20 NMAC 4.1, Subpart V, §264.280 reflect the final closure plan's focus. 

I.l.2 Site Description (20 NMAC 4.1, Subpart V, §264.1121 

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 I-40 and approximately 17 miles east of Gallup, New Mexico. 

Ciniza, originally owned by El Paso Natural Gas Company, was constructed in 1957. The refmery 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. 

I.l.3 Land Treatment Unit Description [20 NMAC 4.1, Subpart V, §264.112] 

The Ciniza site map is shown on Figure B-1. The L TU is located within the refmery property boundary. The primary 

purpose of the L TU is the degradation, transformation, or immobilization of hazardous wastes using microbial activity 

and soil characteristics. The L TU is approximately 1,500 ft northwest of the refmery process area and is above the 100-

year floodplain, as shown on Figure B-3. The L TU 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 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 L TU 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 L TU 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, §264.27l(c)(l) and §264.27l(c)(2). 

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

A detailed description of the geologic conditions beneath the L TU 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 L TU area have been digitized and modeled as surfaces based on general 

environments of deposition. The results of modeling indicate a complex subsurface below the L TU. The modeling results 

are presented graphically in Section Maps I, 3, 4, and 5, as well as Profiles 1-l ', 3-3', and 6-6' of Figure I-1. 

I.l.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 I-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 refmery. 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 1 7 miles away, west of the refmery. 

I.l.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 L TU is permitted to treat refmery sludges carrying the EPA hazardous waste numbers 

DOOl, D007, K049, K050, K051, 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 L TU during its operating life as described in more detail 

in Appendix D. 
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The refmery sludges treated at the L TU were viscous oil-water-solids mixtures. Table I-1 summarizes the wastes applied 

to the L TU. 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 ofthe LTU, as required by 20NMAC 4.1, SubpartV, §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 L TU 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 

I.2.1 Final Closure of the Land Treatment Unit [20 NMAC 41, Subpart V, §264.111] 

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

• Minimize the need for further maintenance. 

• 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. 

• Comply with the final closure requirements of20 NMAC 4.1, Subpart V, §264.11 0 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 I.4 through I.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 fmal plan as required at 20 NMAC 4.1, Subpart 

V, §264.112(a), §264.112(b), §264.118(a), and §264.118(b). Table I-2A provides the .final closure schedule of activities 

through the closure and post-closure care period. Table I-2B provides fmal vegetative cover activities to be conducted 

during closure and post-closure care period. Ciniza will conduct post-closure monitoring and reporting activities for the 

L TU 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 fmal 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. 

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

If final closure activities carmot be completed at the L TU 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.ll2(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 fmal closure plan. 

The modification will describe the proposed change in operation or L TU 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: 

• Changes in operating plans or L TU design affecting the fmal closure plan 

• 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 Refmery 
Route 3, Box 7 
Gallup, New Mexico 8730 I 
Telephone (505) 722-3833 
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!.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 fmal 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 L TU 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 I.3.4. 

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

I.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 L TU was performed according to the approved post-closure permit. 

I.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 L TU 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: 

1. The land was used to manage hazardous waste; 

u. Its use is restricted under 20 NMAC 4.1, Subpart V, Subpart G regulations; and 
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m. The survey plot described in Section 3.5 and the record of the type, location, and quantity of hazardous waste. 
disposed in the L TU 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 ofjinal 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(i) and §264.145(i). Table 1-3 provides fmal 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 

1.4.1 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 1.4.2 and 

1.4.3 describe maintenance and monitoring activities respectively, in support of fmal 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. 

1.4.1.1 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 L TU. 

• 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. 

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

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

through the end of the post-closure care period. 
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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 fmal surface soil 

tests and apply appropriate amendments, as necessary, and topsoil to the L TU. Inspections will determine maintenance 

activities necessary to continue optimwn 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 ofRunon and Runoff [20 NM,AC 4.1, Subpart V, §264.280(c)(3) and §264.280(c)(4)] 

Maintenance of a berm surrounding the L TU effectively controls runoff, preventing potential contamination of adjacent 

surface water and surface water channels. Ciniza will level the L TU surface as necessary to prevent pending of rainfall 

water. The climate of western New Mexico is classified as continental semiarid. The capacity of the berm is sufficient to 

contain the volwne 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 ofWind 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 L TU. 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. 

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

the cultivation of food-chain crops on the closed L TU, 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 L TU location and the food-chain crop restriction. Further measures to minimize exposure potential 

consist of restricting fmal cover plant species to those varieties not known to be a primary food source for local native 

wildlife. 

8A79-0l.DOC I-7 



1.4.3 Description of Monitoring Activities 

Part B Permit Application 
Revision 0.1 

January 2000 

I. 4. 3.1 Clay Unit. Immobility of constituents within the treatment zone are demonstrated by permeability data collected 

from soils in the L TU docwnented 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 oflncorporation. 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 nwnbers 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 (NMEDIHRMB) 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 L TU integrity in the post-closure 

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

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 L TU. 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 confmned, the 

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

1.4.3.5 Administrative Amendments for Monitoring Activities. Final closure activities for the LTU are designed to meet 

all regulatory requirements as they relate to the L TU. Section 1.3 .2 contains procedures for responding to circumstances 

that require administrative modifications of the fmal 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 

1.5.1 Securitv [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 1-2 shows the LTU, location of the refmery fence, and warning signs. Security measures are described further in 

Section F.l. 

I.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.O 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 duringfinal 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 I.l. 7) that is used inftnal 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 L TU 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. 

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

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. 
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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 L TU surface is not toxic to the fmal vegetative cover, the L TU 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 L TU 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 is reached, the L TU 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 L TU. 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 lbs/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 so\\11. These grasses are kno\\11 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 1-1. Approved Waste Streams Applied to the Land Treatment Unit 

EPA Hazardous Waste No. Annual Application Limit 
Waste Description (tons) 

DOOl Ignitable materials 50 

D007 Cooling Water Filter Sludge 5 

K049 Slop Oil Emulsion Sludge 200 

KOSO Heat Exchanger Bundle Cleaning Sludge 15 

KOSI 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 

Notify the NMED 
Begin vegetative cover activities 
Submit certification report to NMED 

Milestone Dated 

-90 days 
Day30 
Day60 

Vegetative Cover Activities During Closure 

Activity 

Microtox soil test , if necessary 
Receive and evaluate test results 
Soil Amendments, if necessary 
Determine seeding time• 
Prepare LTU 

• Levelsurface 
• Add topsoil layer 
• Irrigate as necessary 

Low Maintenance Vegetation 
• Seeding 
• Irrigate as necessary to establish cover system 

Milestone Date• 

DayOc 
Day 30 
Day60 
Day60 
Day 90 

Day 120 
1-2 yearsd 

•completion dates are dependent on weather conditions and optimal seeding times. N1vfED will be notitied if weather 
conditions delay listed activities. Under such circumstances, Ciniza will negotiate the closure schedule with N1vfED. 

~icrotox or other soil chemical tests may be conducted as needed. Consult with professional agronomist as needed. 

cDay 0 =within 90 days after post-closure permit issuance (Approval of Closure Plan), weather dependent. 

~ime dependent on seed germination and vegetation maturity. 
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Table I-2B. Final Closure: Closure and Post-Closure Schedule of Activities 
Day01 

Years 

Activity 

1 2 3 4 5 6 7 8 9 19 

I I I I I I I I I I I I I I I I I I I 

Sample and Analysis 

ZOI • • 

Treatment Zone • • 

BIZ • • 

Chinle Slope Wash • • • • • • • 

Sonsela Aquifer • • • • • • • 

Inspection and Maintenance2 

30 

I I I I I ! 

• 

• 

• 

• 

• 

------- -------- - - -- - - - - - - - -- - ---- --- ------ -- -----(See Table F-1 for detailed schedule) 

Final Cover Activities3 • 

Certification of Post-Closure Care 4 

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

- - - - - - - = ongoing activity 

3 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. 

4 Certification of post-closure care occurs 60 days after completion of the post-closure care period. 
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Activity 

Sample by Zone 

ZOI 

Treatment Zone 

BIZ 

Chinle Slope Wash 

Sonsela Aquifer 

SampleQC 

Microtox 

Soil Amendments 

Establish Vegetative Cover 

Top Soil 

Level LTU 

Plant Seed 

Water 

Routine Maintenance and Repair 

Site Inspection 

Security Device 

Runon!Runoff 

Prepare Certil:ication 

• CertifY L TU Closure 
Notice in Deed 

• CertifY Final Closure 
Notice in Deed 

Total Task 

Overhead 

Contingency 

TOTAL 

Mgal. 

ZOI 

BIZ 

8A79-0l.DOC 

million gallons 

Zone of Incorporation 

Below Treatment Zone 

Table 1-3. Final Closure Cost Estimate 

Material 

4 samples at $1 ,450 

4 samples at $1,450 

4 samples at $1,450 

I samples at $1 ,650 

4 samples at $1 ,650 

25% of $118,200 

$300 per test 

352,000 ft2 at 0.02/ft2 

7.8 acres at $2000/acre 

7.8 acres at $950/acre 

7.8 acres at $750/acre 

1140 Mgal. at $1 /Mgal. 

Weekly inspection 

$1 00 annually 

$! ,000 annually to maintain 
perimeter berm 

120 hours at $125/hour 
6 hours at $!50/hour 

120 hours at $125/hour 
6 hours at $!50/hour 

I-15 

Cost Frequency 

(over 30 years) 

3 

3 

3 

8 

8 

9 
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Estimated Cost 

$ 17,400 

$ 17,400 

$ 17,400 

$ 13,200 

$ 52,800 

$ 29,550 

$ 2,700 

$ 7,040 

$ 15,600 

$ 7,410 

$ 5,850 

$ 1,140 

$ 6,000 

$ 3,000 

$ 30,000 

$ 15,000 

$ 900 

$ 15,000 

$ 900 

$258,290 

$ 25,829 

$ 25,829 

$309,948 



Table 1-4. Revegetation Seed Mixture 

Seed Type 

Blue Grarna, Bouteloua gracilis "Lovington" 

Sideoats Grarna, Bouteloua curipendula "El Reno" 

Buffalo Grass, Buchloeda tyloides "Texoka" 

Alkali Sacaton, Sporbolus airoides 

•Pounds of pure Jive seed per acre. 
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E.O POST -CLOSURE MONITORING 
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Ciniza Refmery has established a post-closure monitoring program in accordance with requirements of20 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 L TU. The number and depth of samples and analytical methods 

have been selected to effectively monitor the saturated zones beneath the L TU. 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.l 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 of20 NMAC 4.1, 

Subpart V, §264.278 and Subpart IX, §270.20(b). The early detection monitoring includes sampling soil in the 

ZOI, 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.e., 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 refmery waste. NMED established 

PHCs for the LTU in the Ciniza Hazardous Waste Facility Permit. PHCs are hazardous constituents contained 

in waste applied to the L TU. 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); analytical 

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

E.1.1.1 Sampling Frequencv and Anal\ tical 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-10); Tables E-2A through E-20 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 l, 2. and 3: The three post-closure sampling events will take place in the ninth year, 19th year, 
and 30th 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 
Metals 

Modified Skinner List 
Modified Skinner List 

Tables E-1A and E-lB 
Tables E-1C and E-lD 

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.l.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 QNQC 

requirements. 

Initial characterization of the treatment zone and BTZ was conducted in a 1999 special sampling event 

(Tables E-2A through E-20) The zones were characterized for both organics and metals identified in the 

modified Skinner List (Tables E-lA through E-1 D). 

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, 19th year, and 30th 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 \viii 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.l.3 Chinle Slope Wash Sampling 

Beneath the L TU, 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 

8A 79-0 l.DOC E-3 



Part B Permit Application 
Revision 0.1 

January 2000 

above the Sonsela aquifer (Figure 1-1 demonstrates this stratigraphic sequence). The Sonsela is the geologic unit 

that meets the regulatory defmition of the uppermost aquifer that must be monitored in accordance with 

20 NMAC -t 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 ''ill 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.1.3.1 Background Determination. Background values for Chinle slope wash samples are not established. 

Detection of any constituents from Tables E-lA through E-ID, above regulatory limits, may generate additional 

sampling after consultation with NMED. 

E.l.3.2 Sampling Frequencv. 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 \\ill 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-lA and E-lB). 

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, 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 L TU 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 

of20 NMAC 4.1, Subpart V, §264.97 and §264.98 and Subpart IX, §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 L TU 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 IX, §270.14(c)(4)] 

Ciniza has routinely monitored the Sonsela aquifer as well as the vadose zone above the Chinle formation in 

accordance \\ith the Ciniza Hazardous Waste Facility Permit throughout the life of the L TU. This monitoring has 

at no time indicated that a plume of contamination has migrated from the treatment zone; therefore, the 

requirements of20 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)] 

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

the uppermost aquifer be monitored. 20 NMAC, Subpart V, §264.95 defmes the point of compliance as a vertical 

surface located at the hydraulically dmmgradient limit of the waste management unit that extends down into the 

uppermost aquifer underlying the unit. The uppermost aquifer beneath the L TU is the Sonsela, which is a 

confined aquifer that generally flows to the north/northeast under the LTU. Ciniza maintains four groundwater 

monitoring wells (MW s) at the L TU. 

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 ofthe Sonsela as MW-1, MW-2, and MW-5. 

MW -4 is located up gradient from the L TU. Water that passes beneath the L TU in the Sonsela is sampled from 

MW-1, MW-2, and MW-5, which are located on the do\\ngradient edge of the LTU. MW-1, MW-2, and MW-5 

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

E.2.3 Sampling and Analvsis Procedures [20 NMAC 4.1, Subpart V, §264.97(d), (e), and (f) and §264.98(d), 
(e), and (f); and Subpart IX, §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; anal)'tical procedures; and QA/QC requirements. These procedures have been 

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

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-lA through E-lD. 

If S onsela 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 of20 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 L TU 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 L TU using the detected 

compounds as a basis for the compliance monitoring program. 

E.24 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 anal~ tical 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 

\vaste. The anal~ tical parameters for detection monitoring are listed in Tables E-lA through E-lD. 

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

Background groundwater quality values were established for the L TU 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 do"'ngradient 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 L TU or reflect variances in sampling and analytical procedure, natural groundwater fluctuation, or other non

LTV 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 (i)(l), (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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Parameter 

Benzene 
2-Butanone (MEK) 
Carbon Disulfide 
Chlorobenzene 
Chloroform 
Chloromethane 
I, I Dichloroethane 
I ,2 Dichloroethane 
I, 1 Dichloroethene 
trans-! ,2-Dichloroethene 
1 ,4-Dioxane 
Ethyl benzene" 
Methylene Chloride 
Styrene 
I, 1 ,2,2-Tetrachloroethaneb 
Tetrachloroethene b 
Toluene 
I, 1,1-Trichloroethane 
Trichloroethene 
Total Xylene"' d 

Ethylene Dibromideb 
Acetone 

Table E-lA. Modified Skinner List 8260 Volatile Organics and PHcs• 

EPA Method 
SW-846 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

Description 

GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 
CiC/MS 
GC/MS 
GC/MS 
GC/MS 
GC/MS 

Holding 
Containers Preservative Time/Days 

G 4°C 14 
G 4oC 14 
G 4°C 14 
G 4oC 14 
G 4 oc 14 
G 4°C 14 
G 4°C 14 
G 4°C 14 
G 4oC 14 
G 4°C 14 
G 4°C 14 
G 4°C 14 
G 4°C 14 
G 4°C 14 
G 4 oc 14 
G 4°C 14 
G 4°C 14 
G 4 oc 14 
G 4°C 14 
Ci 4°C 14 
G 4 oc 14 
G 4°C 14 

"Principal hazardous constituent identified in Ciniza I Iazardous Waste Facility Permit. 
b Additional constituents. 

Liquid 
Reporting< 

Limit 
(fJg/L) 

5 
1900 
1000 
39 

0.16 
1.5 
25 
5 

5.0 
100 
6.1 
700 
4.3 
100 
0.55 

5 
1000 
200 

5 
620 
0.1 
610 

Soil 
Reporting< 

Limit 
(mg/kg) 

0.67 
7000 
350 
54 

0.24 
1.2 
580 
0.34 

0.053 
63 
44 
230 
8.6 

1700 
0.37 
4.9 
520 
710 
2.7 
860 

0.005 
1500 

<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. 
dRegulatory limits for individual isomers combined into a 'total' limit for these compounds. 

mg/kg 
,ug/L 
G 
GC/MS 

milligrams per kilogram 
microgram per liter 
glass with Teflon-lined lid 
gas chromatography/mass spectrometry 
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00 Table E-lB. Modified Skinner List 8270 Semivolatile Organics and PHCs• >-
--.J 
\0 
I 

0 

b Liquid Soil 
0 EPA Reporting Reporting 
(") 

Method Holding Limit Limit 
Parameter SW-846 Description Container Preservative Time/Days (fJg/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 4aC 14 0.09 0.62 
Benzo(k)Fluoranthene 8270 GC/MS G 4aC 14 0.9 6.2 
Benzo( a )Pyrene• 8270 GC/MS G 4aC 14 0.2 0.062 
Butyl Benzyl Phthalate 8270 GC/MS G 4aC 14 
Chrysene" 8270 CJC/MS c; 4aC 14 9.2 62 
Diethyl Phthalate 8270 GC/MS G 4aC 14 
7, 12-Dimethyl benz( a)-Anthracene 8270 GC/MS G 4aC 14 
Dimethyl Phthalate 8270 GC/MS G 4°C 14 370000 100000 
Di-n-Octyl Phthalate 8270 GC/MS G 4aC 14 730 1200 
Fluoranthene 8270 GC/MS G 4°C 14 1500 2300 

t:r1 Indeno( 1 ,2,3-cd)Pyrenc 8270 GC/MS G 4aC 14 0.09 0.62 
I 

2-Methylnaphthalene" 8270 GC/MS G 4aC 14 30 660 \0 

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 4ac 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 4ac 14 37 61 
Quinoline 8270 GC/MS G 4°C 14 0.006 0.04 
Benzenethiole 8270 GC/MS G 4oc 14 
Phenol 8270 GC/MS G 4°C 14 22000 36000 
Bis(2-Ethylhexyl)phthalateb 8270 GC/MS G 4aC 14 6.0 35 
Dibenz( a,j)acridineb 8270 GC/MS G 4°C 14 e e '"0 

Dibenz( a,h )-anthracene 8270 GC/MS G 4aC 14 10.0 0.062 ~ 
Dichlorobenzeneb 8270 GC/MS G 4°C 14 675 410 

IJ:j 

'"0 
Methyl Naphthalene 8270 GC/MS G 4°C 14 30 e (l) 

~ 2,4-Dimethyl phenol 8270 GC/MS G 4aC 14 10.0 1200 ~ ::::+· 
§::0> 
~ ~ '0 
~ -·'0 en -
N g· ~r 
8 9 g. 
o-::s 
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Table E-lB. Modified Skinner List 8270 Semivolatile Organics and PHCs• (Continued) 

EPA 
Method 

Parameter SW-846 Description Container 

2,4-Dinitrophenolb 8270 GC/MS G 
Indened 
Benzo(j)Fluoranthene 8270 GC/MS G 
2-Chlorophenol 8270 GC/MS G 
2,4,6-Trichlorophenol 8270 GC/MS G 
Di-n-Butyl Phthalate 8270 GC/MS G 
Benzyl Alcoholb 8270 GC/MS G 
Methyl Chrysene 8270 GC/MS G 
Total Cresol•· r 8270 GC/MS G 

•Principal hazardous constituent identified in Ciniza Hazardous Waste Facility Permit. 
b Additional constituents. 

Liquid 
Reporting 

Holding Limit 
Preservative Time/Days (J.Ig/L)' 

4aC 14 73 

4°C 14 
4aC 14 30 
4°C 14 6.1 
4°C 14 3700 
4°C 14 11000 
4ac 14 
4°C 14 3780 

Soil 
Reporting 

Limit 
(mg/kg}' 

1200 

61 
44 

6100 
18000 

6300 

<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. 
dUse a non-SW-846 method to analyze for indcne 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 
mg/kg 
G 
GC/MS 

microgram per liter 
milligram per kilogram 
glass with Teflon-lined lid 
gas chromatography/mass spectrometry 

'1:l 

~ 
to 
'1:l 
(]) 

§ . 
...... :::0 .... 
§ (]) > 
~ <: '0 

~ -·'0 
til --· -· 0 (') 

N :;::3 I» o 0 a. 
0. 0 
o-::l 



00 
)> 
-..1 
'-0 
I 

0 -b 
0 
n 

171 

Table E-lC. Modified Skinner List Metals and PHCsa 

Soil 
Aqueous Reporting 

EPA Method Holding Reporting Limit 
Parameter SW-846 Description Container Preservative b Time/Days Limit (fJg/L)' (mg/kg)' 
--

Antimony 7060(aq), 6010 GFANICP J>orG 4°C 180 6.0' 31 
Arsenic 6010 ICP-Al-::S PorG 4°C 180 50 22 
Barium 6010 ICP-AES J> or G 4°C 180 2000 5400 
Beryllium 6010 ICP-AES PorG 4°C 180 4.0 150 
Cadmium 6010 ICP-AES I' or G 4aC 180 5.0 39 
Chromium• 6010 ICP-AES PorG 4°C 180 100 210 
Cobalt 6010 ICP-AES PorG 4aC 180 50 3400 
Lead• 6010 ICP-AES P orG 4°C 180 15 400 
Nickel 6010 ICP-AES PorG 4°C 180 100 1600 
Selenium 6010 ICP-AES PorG 4aC 180 so· 390 
Silver 6010 ICP-AES PorG 4 oc 180 20 390 
Vanadium 6010 ICP-AES PorG 4aC 180 260 550 
Zinc 6010 ICP-AES PorG 4aC 180 10000 23000 

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

bAqueous samples are field acidified to pH< 2 with HN03 and must not be refrigerated. Non-aqueous samples are cooled to 4°C. 

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

Jlg/l 
mg/kg 
ICP-AES 
G 
p 

microgram per liter 
milligram per kilogram 
Inductively Coupled Plasma- Atomic Emission Spectroscopy 
glass 
linear polyethylene, polypropylene, or Teflon 
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Parameter 

Mercury" 
Cyanide 

EPA Method 
SW-846 

7470/7471 
335.3/ 

9010,9014 

Table E-10. Mercury" and Cyanide 

Description Container Preservative 

CVAA P or G 4aCb 
Colorimetry J> or G 4oCd 

"Principal hazardous constituent identified in Ciniza llazardous Waste Facility Permit. 

Holding 
Time/Days 

28 
14 

b Aqueous samples are field acidified to pH< 2 with HN03 and must not be refrigerated. Non-aqueous samples are cooled to 4°C. 

Aqueous 
Reporting 

Limit 
(flg/Lt 

2.0 
200 

Soil 
Reporting 

Limit 
(mg/kgt 

23. 
1200 

cEased 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 pi I> 12 with NaOH and refrigerated. Non-aqueous samples are cooled to 4 a c. 

~gil 
mg/kg 
CVAA 
G 
p 

microgram per liter 
milligram per kilogram 
cold vapor atomic absorption 
glass 
linear polyethylene, polypropylene, or Teflon 
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00 

Table E-2A. Inorganic Parameters- ZOI, Treatment Zone, BTZ- 1999 ;J> 
--.1 
\0 
I 

0 

b Total Total Organic Total Kjeldahl 
0 J\nalytc 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 
ZOI-3-38-051899 6~60 0.06 3500 1.7 500 
3FT-3-38-051899 * * * * * 
BTZ-3-38-051899 8.35 * * 0.27 * 
ZOI-3-97 -051899 8.01 0~54 900 0.50 190 
3FT -3-97-051899 * * * * * 
BTZ-3-97 -051899 8.57 * * 0.18 * 
ZOI-3-135-051899 8.48 0.24 <50 0.26 320 
3FT -3-135-051899 * * * * * 
BTZ-3-135-051899 8.41 * * 0.32 * t;n ZOI-3-152-051899 8.40 0.19 <50 0.36 300 -w 
3FT-3-152-051899 * * * * * 
BTZ-3-152-051899 8.93 * * 0.14 * 
ZOI-2-40-051899 7.09 0.24 18000 5.8 700 
3FT -2-40-051899 * * * * * 
BTZ-2-40-051899 8.05 * * 0.31 * 
ZOI-2-41-051899 8.09 0.2 4500 3.2 540 
3FT -2-41-051899 * * * * * 
BTZ-2-41-051899 8.10 * * 0.31 * 
ZOI-2-1 07-051899 7.47 0.17 7000 3.4 510 'i:l 

~ 3FT -2-107-051899 * * * * * tJ:J 
'i:l BTZ-2-107-051899 8.40 * * 0.22 * (1) 

<-. g. ZOJ-1-40-051899 7.61 0.13 6600 2.8 730 §::O;p 
3FT -1-40-051899 * * * * * t: ~ '0 

~ "'0 Cll -

BTZ-1-40-051899 8.39 * * 0.22 * ~~ g· g· 
8 p 5" 
o-::s 



00 
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Sample Number 

ZOI-1-98-051899 

3FT -1-98-051899 

BTZ-1-98-051899 

ZOI-1-143-051899 

3FT -1-143-051899 

BTZ-1-143-051899 

NOTE: 

* Analysis not required 

Table E-2A. Inorganic Parameters- ZOI, Treatment Zone, BTZ- 1999 (Continued) 

/\nalytc -~-~- _ pH~ 
Reporting Limit NA 

Units pH units 

7.20 

* 
8.42 

7.90 

* 
8.54 

Total 
Phosphorus_~ ____ _D_il&c Grease 

(1.025 50 
mg!Kg mg/Kg 

027 4900 

* * 
* * 

0.18 10000 

* * 
* * 

Total Organic 
Carbon 

0.05 
% 

2.6 

* 
0.29 

5.5 

* 
0.37 

Total Kjeldahl 
Nitrog(!_J) ____ 

50 
mg/Kg 

500 

* 
* 

230 

* 
* 

'l:i 

~ 
tlJ 
'l:i 
<1l 

§l 
'--< ;:o ~
§ <1l ;l> 
~ < '0 e: -·>o "'! til ~ o· o· 
N ::S »' 
0 0 c. 
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~ 
\D 

I 
0 

b 
0 
() 

tT1 
I 

Vl 

Sample Number 

ZOI-3-38-051899 

3FT -3-38-051899 

BTZ-3-38-051899 

ZOI-3-97-051899 

3FT -3-97-051899 

BTZ-3-97-051899 

ZOI-3-135-051899 

3FT-3-135-051899 

BTZ-3-135-051899 

ZOI-3-152-051899 

3FT -3-152-051899 

BTZ-3-152-051899 

ER-POST CELL 1-98-0518-99 

ZOI-2-40-051899 

3FT -2-40-051899 

BTZ-2-40-051899 

ZOI-2-41-051899 

3FT -2-41-051899 

BTZ-2-41-051899 

ZOI-2-107-051899 

Table E-2B. ICP 6010 Metals and Mercury- ZOI, Treatment Zone, BTZ -1999 

6) 
0 

.§ 

~ 
<1.2 

<1.2 

<1.2 

<1.2 

<1.2 

<I. I 

3.8 

<I. I 

<1.2 

(.) 

] 
3.9 

1.5 

2.4 

1.6 

1.6 

1.6 

17 

1.7 

1.4 

§ 
-~ 

til 

340 

200 

300 

360 

310 

330 

3400 

360 

330 

] 
~ 
til 

<1.2 

1.4 

1.4 

1.4 

1.8 

1.2 

11 

1.5 

1.6 

§ 

~ 
u 

<1.2 

<1.2 

<1.2 

<1.2 

<1.2 

<1.1 

<1.2 

<1.1 

<1.2 

§ 
'§ 

~ 
u 

190 

8.9 

25 

24 

27 

10 

130 

24 

6.2 

~ .g 
u 

5.1 

5 

8.6 

7 

8.8 

5.3 

63 

8.4 

4.1 

-g 
j 

21 

II 

12 

12 

13 

9.1 

120 

12 

10 

~ z 
11 

9.8 

20 

14 

19 

11 

130 

18 

7.6 

§ 
'6 
~ 
(/) 

<1.2 

<1.2 

<1.2 

<1.2 

<1.2 

<1.1 

<1.2 

<1.1 

<1.2 

.§ 
-g 
§ 
> 
16 

18 

43 

30 

40 

22 

220 

36 

16 

I 
<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<1.2 1.5 350 1.5 <1.2 8.5 5.3 10 11 <1.2 17 <0.1 

<1.1 1.4 370 1.4 <1.1 17 7 11 15 <1.1 27 <0.1 

<1.1 1.1 430 <1.1 <1.1 7.8 4.7 8.5 8.8 <1.1 18 <0.1 

<0 01 <0.01 <0.01 0.004 0.004 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 

<1.1 20 710 <1.1 <1.1 200 9.7 87 54 <1.1 40 13 

<1.2 1.2 310 1.3 <1.2 7.4 4.9 9.6 9.4 <1.2 14 <0.1 

<1.2 1.4 260 1.5 <1.2 17 6.9 12 15 <1.2 27 0.18 

1.2 

<1.2 

<1.1 

<2.5 

10 

13 

1.8 

7.5 

550 

290 

270 

350 

<1.2 

1.7 

1.4 

<I 

<1.2 

<1.2 

<1.1 

0.78 

310 

18 

18 

220 

8.2 

7 

7.1 

6.2 

54 

13 

12 

40 

32 

15 

15 

24 

3.3 

<1.2 

<1.1 

<2.5 

35 

28 

30 

21 

8.4 

<0.1 

<0.1 

1.6 
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00 Table E-2B. I CP 6010 Metals and Mercury- ZOI, Treatment Zone, BTZ- 1999 (Continued) > -...1 
\0 
I 

0 .... 
0 

6' ] § § 0 
() § ("} 0 § '§ § ·a '§ ~ 0 ·a II) "E· 0 "0 ,.;,: 

~ "' 't:: "0 .l3 .g C\:1 () 
II) 

-< 
C\:1 II) C\:1 II) z 0 Sample Number a:l a:l u u u o--l r.r.J 

3FT-2-l07-051899 <2.5 <2.5 290 <I <0.5 9.4 4.3 II 9.4 <2.5 

BTZ-2-l 07-051899 <2.5 <2.5 230 1.1 <0.5 12 5.1 10 12 <2.5 

ZOI-1-40-051899 <2.5 <2.5 290 <I <0.5 190 7.1 40 28 <2.5 

3FT -1-40-051899 16 <2.5 180 1.1 <0.5 9.5 4.1 11 9.4 <2.5 

BTZ-1-40-051899 <2.5 <2.5 210 <I <0.5 12 5.2 8.9 13 <2.5 

ZOI-1-98-051899 <2.5 <2.5 1100 <I <0.5 58 6.6 18 13 <2.5 

3FT -1-98-051899 <2.5 <2.5 140 <I <0.5 7 <2.5 7.9 7 <2.5 

tTl BTZ-1-98-051899 <2.5 <2.5 210 1.1 <0.5 15 5.7 11 13 <2.5 
I .... 

ZOI-1-143-051899 <2.5 14 350 <I <0.5 140 5.7 53 39 <2.5 "' 
3FT -1-143-051899 <2.5 <2.5 240 <1 <0.5 14 5.7 10 13 <2.5 

BTZ-1-143-051899 <2.5 <2.5 240 I <0.5 9.2 <2.5 9.1 10 <2.5 

NOTES: 

Units are mg!Kg (ER-POST CELL-1-98-0518-99 units arc flg/I.) 
Results are reported on a dry weight basis. 
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D.O LAND TREATMENT UNIT PROGRAM HISTORY 

Part B Permit Application 
Revision 0.1 

January 2000 

Giant owns and operates the Ciniza Refmery 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 refmery via an extensive piping system. Various wastes are generated during 
Ciniza operations. Ciniza established the L TU for the degradation, transformation, or immobilization of 
hazardous wastes generated at Ciniza. The L TU 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 shO\m on Figure B-1. The L TU received hazardous wastes from 
October 10, 1980, to November 8, 1990. 

Ciniza established the L TU for the degradation, transformation, or immobilization of hazardous wastes generated 
at the Ciniza Refinery. The history of the L TU is summarized in Table D-1. 

Historical L TU information and data extracted from existing pem1it 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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Date 

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 I 0, 1980 
to Present 

8A79-0l.DOC 

Table D-1. LTU History at Ciniza Refinery 

Event 

Part B Permit Application 
Revision 0.1 

January 2000 

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 L TU 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 (NMD000333211-l). 

The state issued Ciniza a Hazardous Waste Facility Permit (NMD000333211-2). 

Ciniza ceased application of hazardous wastes to the L TU. 

Ciniza applied nonhazardous wastes to the LTU. 

Ciniza has maintained the L TU and has conducted soil and groundwater monitoring. 

D-2 
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J.O 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 
• Tanks 
• Surface impoundments 
• Waste piles 
• Land treatment units 
• Landfills 
• Incinerators 

The following are not considered SWMUs: 

• Underground injection wells 
• Physical, chemical, and biological treatment units 
• Recycling units 
• Areas contaminated by routine and systematic discharges 

from process areas 

• 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 

• 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 (RF A) 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 (RF A), EPA identified and designated 13 SWMUs in the HSW A permit. The Aeration Basin, not 

previously classified as either a SWMU or unit of concern, was added to the list in the HSW A 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 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 Ciniza SWMUs; Figure J-14 depicts the 13 SWMUs on the survey plat; and Volume III of this Part 

B post-closure applicaation provides SWMU Summary Reports as Appendices I-1 through I-l3. 

J.l 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 refmery 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 fmding (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. 1 

Summary is included as Appendix 1-1. 

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 fmding ofNFA 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 RFI. 

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 refmery 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 fmding ofNFA 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 refmery 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 I 0 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 I-4. 

J.5 SWMU No.5, Landfill Areas 

In 1987 five inactive solid waste landfill areas were identified a SWMU during a RF A. 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 refmery 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 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 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 refmery 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 I-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 Refmery 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 l993a). 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 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 refmery wastewater system; plugging the old system; transferring the lagoon liquids to the refmery 

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 I-8. 
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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 I-9. 

J.10 SWMU No. 10, Sludge Pits 

SWMU No. 10 (Figure J-1 0) 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 refmery 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. 10 Summary is submitted as Appendix I-10. 

J.ll SWMU No. 11, Secondary Oil Skimmer 

SWMU No. II (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 RF A 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 NF A 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 I-ll. 
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SWMUNo. 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. NF A was recommended for the 

CWWCS in the Phase I RFI report. EPA rejected the NF A 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 (Gl0-32-Part A). Because the CWWCS is a closed loop system connected to a 

permitted unit, it is exempt from HSW A based on Criterion 2 (Attachment J-1 ). The Contact Wastewater 

Collection System- SWMU No. 12 Summary is submitted as Appendix I-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 NF A for this SWMU. The EPA concurred with this finding of 

NF A 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 submitted 

as Appendix I-13. 
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Table J-1. Solid Waste Management Units 

SWMU 
No. 1 SWMU Title Status 

The Aeration Basin (i}" EPA approval ofNFA given in January 
1994. Survey pJae submitted to EPA. 
Investigative process complete. Five-
year sampling of soil around basin 
required again in 200 1. 

2 The Evaporation EPA approval ofNFA given in January 
Ponds (ii) 1994. Investigative process complete. 

Follow-up monitoring required. Survey 
plae submitted. Five-year sampling 
required again in 200 1. 

3 Empty Container Storage EPA approval ofNFA given January 
Area (v) 1994. Investigative process complete. 

Survey plae submitted to EPA. 

4 Old Burn Pit (viii) RFI 1990; sampling report identified 
corrective action. Site capped in 1998. 
Investigative process complete. Survey 
plae submitted. 

5 Landfill Areas (vii) VCAP submitted February 1993 and 
approved in January 1994. Closure plan 
prepared and certified by PE, 1998. 

6 The Tank Farm-Leaded VCAP submitted in April 1996. 
Gasoline Tanks (iii) Investigative process complete. 

Corrective action currently under way 
Survey plat3 submitted. 

7 Fire Training Area (iv) VCAP submitted in March 1993, and 
approved via fax in March 1996. RFI 
sampling complete. Investigative 
process complete. Survey plae 
submitted. Corrective action ongoing. 

8 The Railroad Rack VCAP submitted in December 1992, 
Lagoon (vi) and approved in November 1994. RFI 

sampling complete. Investigative 
process complete. Corrective action 
ongoing. Survey plae submitted. 

9 The Drainage Ditch Near RFI sampling complete. Report on 
the Inactive Land Farm (x additional RFI sampling suggested NF A. 
and xiii) Investigative process complete. Survey 

plae submitted to EPA. 

10 The Sludge Pits (ix) VCAP submitted in December 1992, 
and approved in January 1994. RFI 
sampling complete. Investigative 
process complete. Proceed with closure 
activities. Survey plae submitted. 
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Appendix I-3: Empty Container 
Storage Area- SWMU No.3 
Summary 

Appendix I-4: Old Burn Pit-
SWMU No. 4 Summary 
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Table J-1. Solid Waste Management Units (Continued) 

SWMU 
No. 1 SWMU Title Status Report 

11 Secondary Oil Skimmer RFI sampling complete. Report on Appendix I -II : Secondary Oil 
(xi) additional RFI sampling suggested NF A. Skimmer - SWMU No. 11 

Investigative process complete. 
Corrective action ongoing. Survey plae 

Summary 

submitted. 

12 Contact Wastewater Investigative process complete. EPA Appendix I -12: Contact 
Collection System requires inspection every 5 years. Ciniza Wastewater Collection System -
(CWWCS) (xii) currently repairing and inspecting SWMU No. 12 Summary 

system. Will notifY NMOCD upon 
completion. 

13 The Drainage Ditch EPA approval ofNFA given in January Appendix I -13: Drainage Ditch 
Between API 1994. Follow-up monitoring required. Between API Evaporation Ponds 
Evaporation Ponds and Survey pJae submitted to EPA. Soil and Neutralization Tank 
Neutralization Tank sampling collected around drainage Evaporation Ponds- SWMU No. 
Evaporation Ponds (xiv) ditch required again in 200 I. 13 Summary 

1Solid Waste Management Unit Numbers as designated in the RCRA Facility Investigation Work Plan (submitted May 
1990). 

2Solid Waste Management Unit Numbers as designated in the HSWA Permit (Section C, Corrective Actions for Continuing 
Releases, 5.(a)( I). December 1988. 

3See Figure J-14. 
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Table J-2. Ciniza Refinery-Solid Waste Management Unit Identification 

. . 4 ;, • .. 
.. LTU Post-

HSWA1 Permit . RFf Work Plan EPA3 Letters CloiffitePart B 

Description 1988 1990. 1994 1998 

Aeration Basin 
,,: ,';::,:,,_ 

i Evaporation Ponds 11 2 2 

Empty Container Storage Area v 3 5 3 

Old Burn Pit Vlll 4 8 4 

Landfill Areas vii 5 7 5 

Tank Farm lll 6 
.. 

6 6 

Fire Training Area lV 7 4 7 

Railroad Rack Lagoon, Overflow Ditch Vl 8 8 8 
and Fan Out Area 

Inactive Land Treatment Area x and xiii 9 9 and 14 

Sludge Pits ix 10 9 10 

Secondary Oil Skimmer and Associated Xl 11 11 11 
Drainage Ditch 

Contact Waste Water Collection System Xll 12 13 12 

Drainage Ditch Between APis XlV 13 13 13 
Evaporation Ponds and Neutralization 
Tank Evaporation Ponds 

Drainage Ditch near the Inactive Land 14 
Treatment Area 

1Solid Waste Management Unit Numbers as designated in the HSWA Permit (Section C, Corrective Actions for 

Continuing Releases, S(a)(l ), 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). 

4Solid 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-lb. SWMU No.1, Aeration Basin Detail Photo 
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Figure J-2b. SWMU No. 2, Evaporation Ponds Detail Photo 

J-14 
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Figure J-3b. SWMU No. 3, Empty Container Storage Area Detail Photo 

J-16 
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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 

J-24 
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Figure J-8b. SWMU No. 8, Railroad Rack Lagoon Detail Photo 

J-26 
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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-lOb. SWMU No. 10, Sludge Pits Detail Photo 
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J.O 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 
• Tanks 
• Surface impoundments 
• Waste piles 
• Land treatment units 
• Landfills 
• Incinerators 

The following are not considered SWMUs: 

• Underground injection wells 
• Physical, chemical, and biological treatment units 
• Recycling units 
• Areas contaminated by routine and systematic discharges 

from process areas 

• 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 

• 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 (RF A) was conducted at Ciniza that identified 17 SWMUs and 

lO 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 (RF A), 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 HSW A permit lists each SWMU preceded by a lowercase roman numeral. The lowercase 

roman numerals reflects the document numbering format, not S\\'MU 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 SWN1Us 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 Ciniza SWMUs; Figure J-14 depicts the 13 SWMUs on the survey plat; and Volume III of this Part 

B post -closure applien provides s WMU s wnmary Reports as Appendices 1-1 through 1-n 

J.l 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 fmding (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. 1 

Summary is included as Appendix I-1. 

J.2 SWMU No. 2, Evaporation Ponds 

SWMUNo. 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 refmery 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 NF A for this SWMU and EPA formally approved the finding ofNF A 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 RFI. 

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 fmding ofNFA 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 refmery 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 NF A for this SWMU, which was 

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

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 I-4. 

J.5 SWMU No.5, Landfill Areas 

In 1987 five inactive solid waste landfill areas were identified a SWMU during a RF A. 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 refmery 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 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 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- SWlvfU 

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 refmery 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 I-6. 

J. 7 SWMU No. 7, Fire Training Area 

SWMUNo. 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 Refmery 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 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 refmery 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 refmery 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 I-8. 
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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 NF A 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 I-9. 

J.lO SWMU No.lO, Sludge Pits 

SWMU No. 10 (Figure J-1 0) 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 refmery 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. I 0 Summary is submitted as Appendix I-1 0. 

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 RF A 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 NF A. 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 I-ll. 
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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. NF A was recommended for the 

CWWCS in the Phase I RFI report. EPA rejected the NF A 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 (G 1 0-32-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 I-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 NF A for this SWiviU. The EPA concurred with this finding of 

NF A 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 submitted 

as Appendix I-13. 
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Table J-1. Solid Waste Management Units 

SWMU 
No1 SWMU Title Status 

The Aeration Basin (i/ EPA approval ofNFA given in January 
1994. Survey plae submitted to EPA. 
Investigative process complete. Five-
year sampling of soil around basin 
required again in 200 1. 

2 The Evaporation EPA approval ofNFA given in January 
Ponds (ii) 1994. Investigative process complete. 

Follow-up monitoring required. Survey 
plae submitted. Five-year sampling 
required again in 200 1. 

3 Ernpty Container Storage EPA approval ofNFA given January 
Area (v) 1994. Investigative process complete. 

Survey plat3 submitted to EPA. 

4 Old Burn Pit (viii) RFI 1990; sampling report identified 
corrective action. Site capped in 1998. 
Investigative process complete. Survey 
plat3 submitted. 

5 Landfill Areas (vii) VCAP submitted February 1993 and 
approved in January 1994. Closure plan 
prepared and certified by PE, 1998. 

6 The Tank Farm-Leaded VCAP submitted in April 1996. 
Gasoline Tanks (iii) Investigative process complete. 

Corrective action currently under way. 
Survey plat3 submitted. 

7 Fire Trammg Area (iv) VCAP submitted in March 1993, and 
approved via fax in March 1996. RFI 
sampling complete. Investigative 
process complete. Survey plae 
submitted. Corrective action ongoing. 

8 The Railroad Rack VCAP submitted in December 1992, 
Lagoon (vi) and approved in November 1994. RFI 

sampling complete. Investigative 
process complete. Corrective action 
ongoing. Survey plae submitted. 

9 The Drainage Ditch Near RFI sampling complete. Report on 
the Inactive Land Farm (x additional RFI sampling suggested NF A. 
and xiii) Investigative process complete. Survey 

plae submitted to EPA. 

lO The Sludge Pits (ix) VCAP submitted in December 1992, 
and approved in January 1994. RFI 
sampling complete. Investigative 
process complete. Proceed with closure 
activities. Survey plae submitted. 
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Appendix I -1 : Aeration Basin -
SWMU No. 1 Summary 

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

Appendix I-3: Empty Container 
Storage Area- SWMU No. 3 
Summary 

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

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

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

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

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

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

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

SWMU 
No. 1 SWMU Title Status Report 

11 Secondary Oil Skimmer RFI sampling complete. Report on Appendix I -1 1 : Secondary Oil 
(xi) additional RFI sampling suggested NF A. Skimmer - SWMU No. 11 

Investigative process complete. 
Corrective action ongoing. Survey plae 

Summary 

submitted. 

12 Contact Wastewater Investigative process complete. EPA Appendix I -12: Contact 
Collection System requires inspection every 5 years. Ciniza Wastewater Collection System -
(CWWCS) (xii) currently repairing and inspecting SWMU No. 12 Summary 

system. Will notify NMOCD upon 
completion. 

13 The Drainage Ditch EPA approval ofNFA given in January Appendix I -13 : Drainage Ditch 
Between API 1994. Follow-up monitoring required. Between API Evaporation Ponds 
Evaporation Ponds and Survey plae submitted to EPA. Soil and Neutralization Tank 
Neutralization Tank sampling collected around drainage Evaporation Ponds- SWMU No. 
Evaporation Ponds (xiv) ditch required again in 200 1. 13Summary 

1Solid Waste Management Unit Numbers as designated in the RCRA Facility Investigation Work Plan (submitted May 
1990). 

2Solid Waste Management Unit Numbers as designated in the HSWA Permit (Section C, Corrective Actions for Continuing 
Releases, 5.(a)(l ). December 1988. 

3See Figure J-14. 
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Table J-2. Ciniza Refinery-Solid Waste Management Unit Identification 

.· iTU4Post~ · 
HSWA1 Permit RFI2 Work Plan EPA3 Letters Closure Part B 

Description 1988 1990 1994 "'1998 

Aeration Basin I 1 

Evaporation Ponds 11 
_.,_"' 

2 2 2 

Empty Container Storage Area v 3. 5 3 

Old Burn Pit Vlll 4 8 4 

Landfill Areas vii 5 7 5 

Tank Farm lll 6 6 6 

Fire Training Area IV 7 4 7 

Railroad Rack Lagoon, Overflow Ditch VI 8 8 8 
and Fan Out Area 

Inactive Land Treatment Area x and xiii 9 9 and 14 

Sludge Pits ix 10 9 10 

Secondary Oil Skimmer and Associated XI 11 11 11 
Drainage Ditch 

Contact Waste Water Collection System Xll 12 13 12 

Drainage Ditch Between APis XIV 13 13 13 
Evaporation Ponds and Neutralization 
Tank Evaporation Ponds 

Drainage Ditch near the Inactive Land 14 
Treatment Area 

1 Solid Waste Management Unit Numbers as designated in the HSW A Permit (Section C, Corrective Actions for 

Continuing Releases, S(a)(l), 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). 

4Solid 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-lb. 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-Sb. 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-lOb. SWMU No. 10, Sludge Pits Detail Photo 
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Figure J-llb. SWMU No. 11, Secondary Oil Skimmer Detail Photo 

J-32 



8A 79-0 !.DOC J-33 

Part B Permit Application 
Revision 0.2 
March 2000 



Figure J-12b. SWMU No.l2, CWWCS Detail Photo 
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Figure J-13b. SWMU No.13, Drainage Ditch Between API Evaporation Ponds and 
Neutralization Tank Evaporation Ponds Detail Photo 
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In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart IX, §270.ll(d), 

revised November 1, 1995, I certify tmder penalty oflaw that this document and all attachments were prepared 

tmder 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 
Giant Industry Inc. 
23733 N. Scottsdale Road 
Scottsdale, Arizona 85255 

8A79-01DOC 

Date 

L-1 



L.O CERTIFICATION 

Part B Permit Application 
Revision 0.1 

January 2000 

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 oflaw 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 
Giant Industry Inc. 
23733 N. Scottsdale Road 
Scottsdale, Arizona 85255 

8A79-01.DOC 

Date 

L-1 



:::. n-

£,1;.';~ -.L~-

·-' 
h[S~ 

=-

I 

0 

]r:: 
T= 
IJ 
!-
i 

nc \s 
0<0 
o!::: 
<=:=!=: 

CINIZ£ REFINERY 
Flow 

The 
Direction on Top 
Chinle Formation 

- - - - - - - - - - - - - - - - - -

~-:::"' 
-----------

,L!: ::: .~ 

-; 

.c~-----

.. ~--"-

---~----

of 

-----

-:::-..:. -":-' -

~--

~-----

~ 
;;:cc"' 

~-

-:::-::c :>e'-~::::::=~:;-:::C->, 

~---
- - .-===__ -oc 

:~ ',..----:-

~7: "': 

... _.., ... fg .,. 
!~ 

~~~P;.~,==,~ ,;·,~::.- ,~=::~= .. , ... ~ ;:::· ··, ::-;:=:-.:,'' ~::-"::" -::- ==::;::- -

~. ~z 

r ;/ 



() () () 

CINIZA REFINERY 
Alluvial Wash Piezometric Surface 

At the LTU- Figure 2-lb a ~z ~ ··~=-' 

Data as of :\larch 1998 
-- -- -- -- -- -- -- -- -- -- -- -- -4= --

Proposed Well OEOw-1 -- --~~:-.:...:. =-, 
Location 

----~ 

~; ------

--- -- --

-- ------ ------------ ------- -- ....:: ::" ---

cJ 
> 

----------
--------------~ ~ 

---
-

--- __ _....-· ----,/-
'::: : ::: - 4 -

_ _-.--- ~ - "' ~ •• o~ 

------ ~ ...... ~ 
_..---

/.-- J.. 

-
> ,- ..... -

_:, -- -\/::('- y 
'• 

.-~/ ~ ""' ~ _,. -, ' -~' ,,- l' 

. . . - -. -- . </~-- ' ~ ,- - • - -

,1, ''< _.-/ ---= 
., . , > I -- : ·= \ 

; L EDW-J- t-n it 



Attachment 1-2 

EPA's Human Health Media-Specific Screening Levels 

Part B Permit Application 
Revision 0.1 

January 2000 



I 

EPARegion6 ' . 

Human Health 

Media-8}:cdfic Screening Levels . 

U.S. Environmental Protection Agency 

Region 6 

1445 Ross Avenue 

Dallas, Texas 75202 
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Screening Levels 

Use.~ 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. 
.1, • 

.I,. 

• Risk-based concentrations for carcinogens were calculated at the 

following risk levels: Class A orB= 10-', Class C = 10-s, 

"Blank" = to-'. 

• The screening levels only address human health protection. 

l 

• Values do not account for chemical mixtures. H 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. 



I 

• Sources used to compile the screening levels were: 

Region IX Preliminary Remediation Goals (PRGs) 

-Tap Water Values, Direct soil exposure values. 

EPA Region m 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 Pri~tJ.WY 

and Secondary Drinking Water Regulations Table :I.· 

-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 Profile;, and EPA Provisional 

Guidance 
- Technical reference documents. 

Region 6 Draft Supplemental Guidanceto 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 Toxlcs Coordinators 

Memorandum titled "Background Metals in Soil" dated Marth 14, 

1989. 
- Soil regional background values. 



I 

• 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 orJhe full II page 

document). 

1 
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UOON .S.SON :ZOON IIOON SAT 

7 J7N 11N IAN 6SN 610N 
.. 

7 J7N 17N IAN 6SH 610N 

0.004C 0.00037C 0.00019C O.Ol6C o.ttc 
tlOON tlON 340N t6000N SAT 

Plpt 

( 

SDll Satmlllt Ln>el 
TrMrfm frtll'll S11U to: 

.AJr er-n I I 
lt'IJIZ' 

,..t, tnfltf 

I 

62000E IE 

S70S 0.036M' 

o.ss oooss 



1...-1: t.a.. UalaMa Cont.nind lAwl 
IAT•~W..bow~ ........ 
--.-.-~011. 
PIIT •f'IIIWIIIIWI"' Hllbld.S. 
VOC•Vab!De~~ 

SVOO• .... Volltile Orpnlc~ 
•afMl• •lllaltt• btlf/,.,.,,..., -1 
..-

OaMIIal c.. .. 
c.,.,.,.,..,., ar.., a.. 

N-
IUdl.nd: 
.ut-1,. 
C>l,. 
BlMPI,. 

- -- ---· ------

Allyl llcchol voc 
Allyl chlodde voc 
Ahmlrana 

IJimllusl phoaphldc PBST 

.Amdro PBST 

AlrttJflya PBST 

·~ 4-Arllllllop}ddlnD PBST 

Alllllrl& PBST 

Aamanl& 
AlmlclniWD lllllimatc PBST 

Alii liDo svoc 82 

,._, ... CIOIIIpOWida 

~pclllaldclc 
~pocuWnc.tRIO 

Mlmaa.r tdnlallde 
......_,lrlald.SO 
Apollo 1'BST 

-
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Medta-SrJ_ecytc :l·~emtnl! LneU 

a..r.:o-~Mk-J/«111 N•re~•1Mk-J!«* 

J! • JI:I'A ~ s.IISawrtlttl £ncl8• 1Dilllllllrrtii4nCMCifllb"'ldM 

ll' • EPA Jla. l•lreJ,.,_ rwll "'" 

Jtlll.IJ-.1 SlftMht1 lAM~ 

IWtl.., r. .Am61mt Filii SoU 

8.11 .. .... ..... .Alr {lttJadott,lttA.wiiM, Ml ll.,.., DlmiiJlbpoiiiN RIHila) 

a.d...-1 (tiC%.'" ~., (lfafltlldal (R«rad011al 

C.C/ftMJI ~ S«~ttiM) I&AlttJ ltGIMnd..J llll>urrlll 

(,.,tl) ,,., ...... St:MIIM) 
JdGtJMJ 

l'fiL I' IlL l'tlmJ •• ,~. •• 
----------

JION liN UN llON 3o400N 

JIOON lN 61N 3300N 34000N 

45,000 37000N l'IOON l400N TIOOON SAT 

""': lSN l.SN O.S4N liN 610N 

"UN 1.1 N 0.41 N liN lOON 

JlON l:JN 12N S90N 6100N 

2600N 260N 9SN 4600N 41000N 

Q.73N 0.073N O.Ol7N 1.3N 1<4N 

91N UN '-
UN 160M l'IOON 

lOOONJ lOON 
7300N 730N 210N 13000N SAT 

UN lN o.ssc l9C 200C 

4 ISN l.SN O.SCN 31N 610N 

liN UN 0.41N liN 1.50N 

JlN UN t.:lN 69N lSOON 

lSN UN O.SCN 31N 610N 

ISN UN G.S4N 31N 610N 

410N 47N liN ISON 1900N 
-- -

Paae2 

I 

' 

SoU Scr.-U.J L6wl I 
TrM.IJ"atfrom S..U to: I 

.Air Ctowntl 

W41tr 

""!).' ,.,, .. , 

I 

<4SN 0.031 N 



1Atenol: Ma..,.,......... Oonbrnlnont Lwei 

SAT•IY:..t.cdv.Jue aboYe ~ lllllnllaa,. 
~·----tnllm 

PBST • Peldelde Ita\ • Htlblclde 
VOO•VallllltQpnlc~ 

SVOC •ll«nn-Vobllle O!JIIIIc CanpcND4 
•!w• • Jnalrtr l.t•ftw ,,.,...,.,. -1 
!l'lllllra. 

O.,.,CIIl c.-
CMIMILrMI (iMp 

N-
~. 

ltl.tl.-1: 
.Aift-tr 
c-1r 
.~~~M~-Ir 

---
~-~

 ~~
~-

Arwnha PBST 82 

AnMJ.(_, 
Anenk(• cwelnocat) 

A 

Anfne ,_. PBST 

Mrln PUT 

Alm!DI PBST 

A~Bl 
PBST 

~ 
J'l2 

Bwflm IIIII CiCJII1IOUIIds 
811)'1011 PBST 

BIJ!etca PBST 

BeJ!hroW PBST 

Btllllf"a PBST 

Benora,t PBST 

Bcdaml PBSl' 

B-.1~ 
B- voo 

~ 
------

~-- --

o-s.er ,0. 1996 

BPAReglon6 
Hu11111n HealJh 

M~QUI-<} 11m11C ~cremmg J.LVUS 

~-c-~.,,e,g.- N•tt__.w.or..te,g-

~·.I!:PAhfl/tSollSt:~W~tlttllAWI S•
Ml~ _,~ 

Jlf •1!1' A JlCL 1•1 ,.,,_,.,. ,.,..,., -

m.tr~.mst!r'Hflltt1 '--11 

DrWittt T• .Am6Urrl 1W Soil 

StJll. IV.,.. ,..,.,. Air (lrttntiort, lttll.z.tlM, Mi 

ltfr~M8l 
D-'~P.MIIs) 

~-,_,.~ (JICL'I} (RoUIIIII.t (1fmlmU tR--tiiMfll 

C...Aiftart,. Stet liM: Sl!ltlfw) 1Jdllrr lttlfMttMI Irt..W ,., lttt.dM,& S«ttwJ 

lttll.t.IIM,) 

"~ n'L """"' 
,.., 

"""'' 
,.,., 

2.70 IUJC o.uc tiC 740 

1.1·1«5.1 50 23NI UN OA1N nN 610Nl 

0.04C 0.00041C 0.0021C 0.32C 2.0C 

CUlNI o.onN 
~ .»>N SJN l2N .S90N ISIOON 

tiOON liON 61N 3300N 34000N 

, OJC o.cmc . O.Ot4C 2.0C 1.4C 

tsN 1.5N 0.54N 16N 110N 

U1C O.OSIC o.cmc 4.0C 17C 

...... 
430 200) 21500N 0..52N .. 9.SN 5300N SAT 

l50N I.SN $.4N 260N 2700H 

ltOON liON 41N 2000N 20000N 

910N 91N J4N 1600N 11000N 

UOOON llOON 410N 20000N s.,T 
1100N liON 61N 3JOON 34000N 

9t'N UN 1AN l~N l700N 

SlONl J70N 140N COON 61000N 

' uc 0.22C o.nc 1.4C :J.2C 
- - ---- -

,.., 

' 

SoU Sa'•milfr Lntl 
Tntuj'm from SoU to: 

.A1r Gffluli 
IV.t11r 

' 

"""'' 
,..,,, 

-- ---------

310E IS E I 
3101t IS It I 

SAT 32E 

O • .SB O.Ollt I 
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SAT • dlt-llld'Yiloc abcM cxpcclCII ........ 
- •lllllllaaaal _,tntlOil 
PBST• PadcWI Herb • Hcrbldclo 
VOC • Vobdll apa1c Coqlounil 
IVOC • ,_.Volltllo Orpnlo CcqlaiDI 

•.BIMl• •JIIIM1 16111/llf' ,.,..-.. 6( ..... 

Oetrbl c..- . 
~ 

~ a-
N-

Jtldt.-1: 
Nfl•tr 
o-tr 
..._..,r 

-- ----------~ 

BCDili:DCdllol 
BcnDdlne avoo A 

Bcruolcad4 svoo 

Bcnmerfchlaricle 
82 

BCII%1lalcabol IVOC 

BCIIlyl dl1oddo 
82 

BcryttNm 1114 CIOII1pOIIIlda 
82 

Bldrla. 
BlpbaiiCidll(r~) 

PUT 

1,1-BipblnJI 
Bb(WI!CliVCIIb,yt)clhcr 

Bl 

Bb('WIIorvllapropyl)clhcr IVOC 

Bb(cii!CII'CIIDII¥)cth 
A 

~1111dhylclbyl)ctha' 

S~lhalu(DBHP) 
IVOC 

B¥alA 
Bcml(IDdbcnra) 
lkml trltlaadclo -----
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M~tiiii-S rteCI.JIC ~·cruntn_g_LeV~U 

a-.: c-_.., .. k .,.,. N • •-..rdtt••-tlf/!odl 
It-UA IN/ts.IIStrutthtl IANl s •..U ,..,..,.,. CIHICfllllrlltiM 

II' •EPA .Ha. l•l•ladort tOIIIutlll 

~ .. .~s-1tt1LnJ. 

Drlttllttl T• Ambllllt n.A StHI 

Soil "''"'" 
.,...., Air ( lllfatliHI, IM.t.diHI, Mtl 

ltqf«ftd D.-J~tm~nlttlflla) 

6Mitv-tl (Ma.'•J (lf#rflerdtd tR-flmdtd {K«twd011fll 

t:..reAt••• ~-"« s--'•J ~. ltlll..,ll ldurrlll 

("'ffll) ,,,..,.,. S«ttmo) 

lttlt.,..,.,J 

!'tiL I' tiL JltlmJ ,.,., •• lflllll 

U7NI 0.037N 0.014N 0.11NI lONI 

0.0003C O.OOOOJC O.OOOOIC O.OOlC O.OOIC 

ISOOOON JSOOON $400N SAT SAT 

-..... 
O.OOS2C 0.00041C 0.00024C O.Ol4C 0.150 c 
IIOOON llOON 410N lOOOON SAT 

0.066C 0.031C 0.019C lAC 3.9C 

0.5-2 4 O.OlC 0.0001SC o.ooonc O.l4C l.lOC 

17M 0.31N 0.14N 6.SN 61N 

550N SSM 20N !liON lOOOON 

... 
I lOON liON . 411N 3300N 34000N 

0.0091C O.OOS4C 0.00l9C 0.01C 0.17C 

0.21C O.IIC 0.04SC 3.9C llC 

o.oooosc 0.00003C 0.00001C 0.0001 c 0.0003C 

O.MC 0.019C 0.04SC uc 17C 

4.1C 0.45C 0.2JC 32C l40C 

liOON liON 41N 3300N 34000N 

2-100 J300N 21M l20N SliOON 61000N 

7.JNI 0.7JN 
--------

....... 

StHI Scrtmltrt Uwl 
TrMifcnfromSu<lto: 

Air Croou.tl 
ffllltlf' 

"'lilt mtlit 

1.3 c l.IE-06 C 

320$ 280E 

O.OllC 0.00007lC 

o.sc 0.00036C 

690E llOE 

9000S liON I 

0.3B O.OOOlli 

0.00004C I.0~7C 

liOB Ill! 
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SA.T•~ftlue abaYe ~ 

llllndaa polrc -·-----.tnt!Oil 
PBST • r.tlcl4e Hab • Herbicide 

VOC•VobrlhQpnlc~ 

IVOC • Semi-Volllllle Orpnlc Can!polln4 

~IMA·•~t~a~nt ltll•fw tflfrtiiiM -1 
Nbr& . 

·a....re.r c..-

CMIMMMt 
G'twp a-
N-

ltldl.rM: 
Am-I,. 
CWI,. 
lllM!el,.. 

- -·-

Brornocllchloram1111e voc D 

BIIIIIIOdhene ~bromide) 

Bmrnof'orra (ll'illrorncrnel) voc B2 

B~ 
voc 

"-B~pheny\elher 
svoc 

Bl'llliiOpllas 

Bf'IIIIIGIC7IIII 
PBST 

BfOIIICiltYIIIl ~te 
P!ST 

1,3-Dut.ldlaw 
B2 

l·Batlnol 
voc 

~Myt~pbt!WII.e 

Bul}tlle 

-~ 
voc 

~ 
voc 

~ bur7!11Ymlale 

c-dyiJt eold 
PEST 

Odmlalllll~ 

OipoliiCIIm -·-

dO, 1996 

( 

EPA Region 6 
Human Ht~~ltlr 

Meata-<)· PtCl{U! ~crtmtnl! LntU -

/l..U:Ooe.dllorttdefllfltb N•rt--astorMkfllfltb 

~ • .!FA lntft SellSfftellltt LrM S • ..U .-.dllft ""'"""~ 

K'•~PANa. l•lrttad"",....Milf 

ltlll.&n~ s-~~tr LIHll 

s.a 
DrW.., ,.. Am6lflfl 1Wa s.u 
..... .._ 

Air ( /rtfMIM, Jttlt.z.tiM, Ml 

.ftqi.MI 
lJmrwl bpt/nJN Rtlfltn) 

~r-4 (JIO.'tl (JtefiMikl (Raflllfffal {R«ndttrral 

~ s-.w: Sct~tll1lo) ""'"'' 
lt.u.f.t lrt~.t ,.,.., lll,.dM,& StJMII1lo) 

lrtlt.WMJ 

"'"- ""'-
,,.,., ,.t, ,.,~, ,~, 

0.11C O.lC O.OSl C uc uc 
O.IC o.mc 0.45C I.OC 

2.4CI uc 0.4C SGC 240C 

~-
~1.1Nl S.2N UN UN S7N 

.. 2\00NI 2\0N 71N 4SOONI llOOOONl 

liON liN UN 330N 3400N 

liON 'nN 27N l300N l4000N 

noN nN 27N \JOON 14000N 

0.011 c 0.0064C t. O.D09C 0.02N 

.. 
J100N 310N 140N 6SOON 61000N 

'7JOON 7JON 2'70N 13000N SAT 

liOON liON 61N 3300N 34000N 

41Nl J'TN t4N 110NI 20000NI 

41NI J'TN t4N 710Nl 20000Nl 

fl'OOON J100N 1400N 65000N SAT 

UON tiN <ttN lOON lOOON 

. 0.01·1.0 ' tiN 0.00099C O.RN 31N ISON 

UOOON 110CtN UON 33000N SAT 

,.., 

1 

s.u s,..,,., l.lwl ! 
7'1'.ufwr rr- s.u to: I 

I 

! 

.Alr Cl'~Hml 

IVIIIw 

.... ~. ~~V"r 

liOOii O.lE 

461> OJ E 

21> 0.1 E 

I 
I 

I 

I 

0.0013 c 0.00007le I 
I 

9700£ IB 
5301> 611> 

lOS 0.27M' i 

0.27M' I 

920B 61!. 

I 
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JAT•~ftlueabow~ 

lltldlaapald _ ........... ~ 
JIIST. r.tlcUI Ratl .. Herbicide 

VOC• voa.cn.apuc:~ 
svoc • ._..vobdlo Orpnlc CGiapGunol 

•Br.u• •IIIIMt laf, , .. .-.,II/ ...... 

a....r,. c.-

CMtllmhrMt 
er.., a-
H., 

RlltlAwl: 
Allfelf4 
o-rr 
B~M~-rr 

--

Cepcal'al 
PBST. 

ClpCIA 
PBST 

c.rtlal)t 
nsr 

c.wn.a svoc 
~clbuiMe 

Ca'-~ 

~ 
I'BST 

~ 
I'BST 

Ollcnl 

ChiCIRIIIbca PEST 

C2llcnlil 
Oil'"-

PBST 

011~ 
OlloriDe 
Olladae dladcle PIST 

~ 
~eclcl 

~--
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.,.ufl: c- M'dlt.,flllc -.IT«~~~ II• 11....-dtl•tmlc #Jf-
f.- ~·.EPAirl4/ts.ll~ll4'1fl S•..U•IIIWwiiM -~ 

Jl' • UA 11a. l•l111,_,.,.,. ,q 

Bbt.JJ•dS--.htt lAWII 

.Dri.UitrJ r., .Ambllllt n.A Slll1 

s.u. w.ur ,..,.. Alr ( /llfat/M, IMWdJ«r, Ml 

Jfqlllfttd 
DtniW~RMtta) 

Bt~:Al'"'ttl pta.'•} (Rallartt.l (Rall..UW (R«rntUM.J 

Olttc/RMJI s-...w: s-.n.J lkllhtt /tafu..uJ ,....,111 
(lfllllr} ,,,a~~.,., .a Scmllli•J ,,..,.,.,., 

JlotiL NIL ,., ,.., 
~· 1111-*1 

7.1C 0.73C o.nc SlN llOC 

uc uc O.fC l30C ssoc 
l100N 370N l«<N 6500N 61000N 

«) "':"" 
liON liN UN 330N 3400N 

21N 730N l«<N l6N SlN 

s 0.2C 0.12C O.Ol4C 0.41 c l.lC 

110N 37N 14N 6SON 6100N 

3100N 370N t«<N 6SOON 61000N 

7lN 7.3N 2.7N llON l400N 

S50N 5SN 
.. 

20N 910N lOOOON 

o.nc 0.016C 0.0071C 1.1 c "'·' c 
2 o.osc 0.0049C 0.00l4C 0.34C l.SC 

730N 73N 21N 1300N 1.ol000 N 

1100N 110N l«<N 1700N fiAT 

2.1Nl CUI N 

2SONI 2SN UN 54<1NI 1.ol000 N I 

7lN 7lN 2.1N l30N l«llN 

O.OSN O.OJl N 0.07N 0.27N 

I'Jp6 

' 
I 

SoUSacmlntLna 
TrMrfmfrom Soil to: 

AU c.-.. I 
l''llltr 

""'*' '"'"' 

0.34S 23N 

llE 14 E 
O.lE O.Ol E 

I 
I 

lOE lE 

---
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~T • Jbtt.-c.l Yllue abcM cxpcdcl4 
.llllnlloDpob 
-·maimam_,antlCIIl 
PBST • Pcldci.S. Hc:d> • Hablci.S. 
VOC •V~ cq.alc CompoiDI 

SVOC •Semi-Vollb1o Orpnlc Cclmpclurl4 
•BIM!j,• •111Mn1 IM~~fw ,.,.IIWIIM I( ...... 

"'.,.,.., c.-

~-
Qwp a-
N-

Rl.tiAPJ: 
MJ-lt4 
o-tr 
B~M~-tr 

-------

~ 
svoc 

Cblllltlbcnzall voc 
~ 

PEST 

~Kid 
~de 

~l).WIIdicnc 

·~ 
voc 

Chi~-
voc 

(~J,J-difl~~Cn>CihanC 

Clll~ 
voc 

~ 
voc 

~W!yfcthct 
voc 

a.lanCclna voc 82 

~ 
voc 

~~-lbyhoiliDo bydrodlladAo 

~lint 
~eM 

I'VOC 

~c 
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meauz-.l-rJectfiC ~cremure LteVeu 

~ c---,llfk,g«* N•~t~otlllk(/f_, 
~·.EI'A ltwfts.IIS~z.-.1 S•IIOil-.dM altJ_.dM 

II' •l:PA Jta. l•l111.,_,.,. -'1 

~--S~ltttl.IMI 

s.ir 
.Drlttllttl 1'. .Ami1Urlt ~ Sllll 

.,.,, ...... .,.u,. (ltJf.,,., INI.w~M, Ml 

Jtqfon.t lhmMZ~IIINRmda) 

BMA,.-1 (lla.'•J {lfMUftW fR-llmtW ~Ill 

~i· s-.1« s-.ri•) l'lrlolft, A.u..t.l 1•~ 

(.I) ,,.,......, .. ltMW) 

I~ 

,,.r. NIL 
,,., ""'*' 

,.., '"'ll' 

1.50N ISN S.4N 260N 2700N 

39N 2lN 27N 160N S10N 

we 0.023C 0.012C uc 7.1C 

?lOON 1lON niiN UOOON SAT 

""1>- ·1lON 73N 27N l300N l4000N 

14N 7.3N 27N 6.3N 21N 

~N UOON S40N It OS 110S 

O.UCl 0.07SC O.OliC 7.6Cl 61Cl 

17000N .SlOOON . ' 
17000N mooN • • lSOS 350S 

1600N IOOOON S40N llOOONl SAT 

ISONI ltN MN 2000NI SIOOONI 

" 

o.t•c 0.011C o.5lC OJlC 1.1C 

uc O.J9C CU4C 10C .uc 
O.lSC 0.014C 0.00690 O.T1C 3.3C 

0.12C o.onc 0.00$4C o.nc 4.1C 

300N 2PON liON nooN 5.SOOON 

O..ClCI usc O.lJC tiC 715C 

P~~t7 

I 

I 

S11U Sac"'lttf Lnd. 
Tr111tifcn fl't>m S11U ID: 

AU Crout~ I 
Water 

'"'!)' '"'!)' 

llOOS O.lB 
948 0.6£ 

16N UN 

' 

1900£ O.lE 

2600S 33N 

O.lB O.lE 
0.063C 0.0066C 

' 

I 
I 

liS 140N I 

I 



l.epDd: MeL• ),faiaum Clat_._, Level 

IAT• 11*.-..s'Willlc abcM apo*ll 
Nllnllcapab 

-----~CIIl PBBT• ~Herb • Hablclde 

vee· voa.u. ~· CcorDpc~~n~ 
IVOC• .... VoWllcOrpQic~ 

•~~~M~t• •Ml~Ww blaftw t•INIIM -f 
ralw& 

a. ...real c..-
CMamhtMI 

a.-,p a-
N-

Rlllz.-1: 
.MI-1t4 
0.1,. 
IIIM!-Ir 

-·--·- -

p-Qalaranltrobcmalc 
2-0IIarvphcnol svoo 

2-0IIaroprapme 

Chlacccbaloall PBST 

o.a.l~ 

~ 
PBST 

ChiGIJI7d!01 PBST 

Chi~ 
PBST 

WCDII!Aim PEST 

Chlardllopllol 
Toea! amnlum(l/6 ratio Cr VLQ ID) 

a.-lam V1 tnd CCI1IpCJIIIIds 
A 

Collie PBST 

Cold 
Cob Oval Bmiasiant 

A 

Cclpplrlllll~ 

~ 
c 

CIDI:DI 
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JSalc o---w..,..Utdf«* N•,_.•tMl~ttdf«* : 

E•UA ln,ft&llSa.tftrt 11M S•..U~CIIrlbWiiM 

Jl'•UAJta. 1•1111.,_,...,,.,.(1 
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DrfMittt Tq .Amblllll 1111· Soil 

Soli W'llltll' JJ'Mir AJ, ( 1111Mi011, l~tllat.dM, ad 

ltqlM.t 
DmrtelbpD,_ RMua) 

JS•cll'fi'Uil pta.'•) {RMlhttU (RaUcrrd.t {R«rMdortal 

CMe.lltMt' s--t.: StMMlo} I'IIAittt h~Uotlol l .. au.n.z 

{111~1) lltttrtiM,& s-.,;•J 
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f'IIL f'IIL f'llmJ """' •• '"'~' 

o.59CI D.3SC O.liC lSC l10C 

liON liN UN JlON ).400}1 

110N lOON 3SON l300N 

""!!" 
6.\C o.nc 0.29C 41C l10C 

l20N 7lN 27N 340N l600S 

7300N noN 210N l3000N SAT 

llON llN 4.1N :ZOON :ZOOON 

310N 37N 14N 650N 6&00N 

liOON liON 61N 3300N 34000N 

2!1N 2.9N 
.. 

l.lN S:ZN 550N 

31 100 J7000NI 0.0021 N 1400N :ZlON 1600N 

liON 0.000\SC uc 3lC noc 

o.oo:zac 

• 2l00Nl noN llN 4100Nl SA\" 

O.OOl!JC 

:10 1400N UON 54N l!OON 63000N 

O.OOISC 0.033C 0.017C O.l C o.3C 
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uo D.3JO 0.170 230 IOOC 

7JN 7.3N 2.7N 130M l400N 

.S.500N 0.140 270N 9100N SAT 

Papl6 

SoU Sc:umlllt Lntl 
TrMif.nfrom SoU to: 

Air Grotml "'.,,. 
,,., ,,., 

I 

I 

I 



Lctcn4: Na.•).(almum ~IA\'Il 

IAT • ~'Yihla abaw C>lpOd4l4 
NIIUndoa pola& -·----lnllon PBST• Padclcla Hab • Habiclcla 
VOC·V~Qpnla~ 

SVOC • Bcd-Volldlo Olpnlc CaapiiDl 

•.afMA•. JIIIMtlll•/111' ,,.,.,., "' 
NIJI& 

0-~ c-ar 
CMtt-Mfllfl 

a-,. a-
N-

ltWI.Awl: 
Nll-lf4 
Oolf4 
.81MA-If4 

----

FarmloAclll 
FOJCt)t- .A1 nsr 
l'lnll 

F\ll'u.oll~ 
P'ldlnl PBS1' 

Plaiwn 

F\mnccJclCilt 
Bl 

Olufbslu~Hmmonium 

Olydcllldehydll 

Olypbolat. PBST 

Hal~l 
HlfmDI1)' PUT 

HCH(alpha) PUT Bl 

Hat(bdl) l'BST c 
Hat (pnma) Lindane PBIT 

HCJI.4aldcal PBST B2 

HqUdllcr l'BST Bl 

HcpCIC:hlar cpaxlclo PBST B2 
-

~30.1996 

( 

EPA Region 6 
Human Health 

Meata-l)· r1ee1]1C •n:remtng LeVelS 

.Bufc Oo -a.•tMic'./!«b N•t~...-ardtt•tMic 11/1-
I! • UA lr-Jt 8.U s-.Mt ~Awl S • 1.U _,.,.,. _._.,....,.,.. 

ll'•I!PAJia. l•IIIJCIIIM,.,.,.,., 

ltW~utl Saw~tbtl Lntll 

DrW'tt r• Nnblatl 1LII s.u 
s.a ,_ ....... .Air ( llltadtlll, lrJuol•tlo11, a~~ I 

lflrl-" .Dmrul £1i1•nu• ltDNla) 

.Beet~ pta.•., "' .......... (R..U...,J (R_...,_., 
c-&JttM,. s-.n.: St:et..l•} ~to~ar.., . ll.ai.IMilol ,,._,., ,...., ,,.,,., .. Sclllllrio) ,,.,..,.,..,J 

,.,.,. I' I'£ l'flmJ "'"'' 
,.,.t, ,.,tt, 

7lOOON 7300N 2100N SAT SAT 

llOOOON llOOON 4100N SAT SAT 

:JlN 3.7N 1.4N 6~N 610N 

~ 
O.OIIC 0.0016C o.ooonc G.12C o.sc 
UON 'lN o4.1N lOON 2000N 

o.oouc O.OOOlJC 0.00006C 0.009C 0.04C 

12C 0.21 c O.llC lSC 64C 

UN UN 0.54N 26N 270N 

UN IN G.S4N 26N 270N 
... 

100 3100N 370N 
.. l40N 6SOON 61000N 

UN 0.\IN 0.061N UN 34N 

470N 41N liN 150N ISIOON 

o.onc 0.00099C o.ooosc 0.07C 0.3C 

0.37C O.OlSC O.OIIC 3C I llC 

o.l o.osc 0.0041C 0.0024C 0.34C 1.SC 

O.Ol7C o.oo:ssc O.OOIIC 0.3C l.IC 

0.1 cue 0.0014C 0.0007C O.lC 0.4C 

0.1 O.OOTC o.~c 0.0003SC o.o~c O.lC 
~~-~ L-.-----

, .... 7 

( 

SoU Satmlllt Lntl 
Tr1A1tt{arfrom SoU to: 

I 
I 

Air Groouol 

WoatiJ' 

mtlll ,.,tt, 

I 

0.91i 0.0004E 
168 0.0028 

4.lC 0.0068 

O.JB 0.068 
IB O.Gl B 
----- - -



l.qaMI: MCL• Malmuna Caltlmlnlal Lnwl 
SAT • d*..,_. wl•lll>aw cxpcdo4 
llllnllcn pold 
~~~~~~~-~-tnlloa 
PBST •l'alklde Hab • Habldde 
VOO • Vob&lle orpnlo ~ 
IVOC•Icm&-Volllllo orpnlc~ 
•ar..A• •Jilallttl.t•fw , .. ...,.,. -1 
,.,.~ 

CII..J~ c...-
c:..m-lttMt ~ a.. 

N-
ltl'*l..-1: 
NB-lf4 
C>ol,.. .... ,,. 

-~ -

H~ 
Hc:xacblOIUbcnD:nc PB.ST Ill 

Hc:xacblarvbuladla>e vex: c 

HQICblorocyclopcuiAdlcnc PB.ST 
H~oxlnmlldl.n 112 

Hcxachl~ vex: c 

Hc:Ddlliii'OphaM IVOC 
H~l.U-Irlnl~l.3J.«rlu!De c 
l,~CXIIDCihylmc diiJocylnola 

a-H~ 
H~ PB.ST I 
lf1drazb. hylhz!no Nlflle Bl 

~dllodch 
Hyltopalllllflde 
HylloquiDOoe 

lmua1ll PBST --.- PBST 
lprodl- PBST 

Octobcr30, 1996 

EPA Region 6 
Human Health 

M~ttta~ p~t:rJIC ~crttntng LeVtl! 

11-'c o-_.otfftlc#JI«* N•,.~otfftlc 11/1-
• •J!l'A fh,ft S.U ScrHIIlitt tn-1 S • ,.u,..,.,.,. _,Ciftb'oldCM 

11' •l!PA JICL ,.,,.,,.,.,. ""'" Mff 

Rld-IJud Scnmlllt Lntll 

DrWlllt r.., Amblffll ,., SoU 
SoU IV.,.. IV.,.. Air ( ,,.,.,.,., ltoii.IMIM, IUOI 

R.,IMIII D'"""' bpollli'C Rot~tn) 
ll•d,....l piC£'•) (RaflfflfW (Rall,.tllll (R«NNIIlort, 
CooiCJRMfO Scatlllfo: Scmllrio) ,.,.,, ltafMiollel I10Aueiel 

{mt/At) ,,.,.......," S«~tlltW) ,,.,,__J 
I'll£ NIL t'lttrd •• tfllllt ,.,,., 

l2NI 7JN 2.7N l30N 1400N 
I 0.04C 0.003!1C 0.002C 0.3C l.lC 

uc O.IIC 0.4C 57C l40C 

50~ 260N 0.073N UN 450N 4100N 
O.OOOOIC l.4&-06C S.OB-07C 7.2B-0.5C 3.1B-04C 
41C 4.SC 1JC llOC l400C 

UN l.IN 0.41 N 20N lOON 
4.1C O.S7C G.2!1C 40C l70C 
O.IN O.OIN 

-~ 

350NI 210N 
.. 

liN 4100N1 SAT 

l200N llON 4SN 2200N 2lOOON 
o.onc 0.000]7C o.oonc O.lC 0.6C 

210Nl 21N 
I.IN IN 4.1N 6100NI 2J~NI 
lSOON HON S4N 2600N 27000N 

470N 47N liN UON I!IOON 
!IIOON !liON 340N 16000N SAT 
lSOON UON S4N 2600N 27000N 

------

Pap II 

I 

Soil Satmlnt Lntl 
Tr.,.,[.nfrotot SoU to: 

Air Croouul 
Wattr 

'"lrlt mtrlt 

-----

lli O.lli 
IIi O.lli 

lR 10£ 

49R O.lE 

3lN llN 



l.cam&t MCL • Maximum ConllmiDd Lcwl 
IAT •lbk-"-S nllac abcMI c:xpedell 
-...!CIIlpalal 
-·II!Mimanl~lon 
PUT •l'clllalcSo Hab • HabldcSo 
VOC • Vohtlk Orpnlo CcJmpaund 
IVOC • Scml-Vohlllle O!pnlc CGq!ourd 
•J!~.MA• • Jl,.,l blefw , .. ,.,.,. •I 
..tal& 

a.-- c..-
CMttemllllflfl Glw,p a-

N-
Rf,Az-.1: 
AIJJraJr 
e-rr .,.,...,,. 

~- ---- --

Iron 
bobWnol voc 
bophomM PBST c 

bopr'Ciplill PUT 
~mdh,t phol.,a-fa ecl4 
r-bcn 

Lcl4 

Xcpono PUT 
LadofCil PUT 
1.lnlna I'B3T 

Lilhhn 
l.alda PUT 

Maloddoa PUT 

Malelo entplcSo IVOC 

Malclo h,yltulcSo PUT 

MllcaaohrUo voc 

u-ut. PBST 

Mancb PUT 
M...-1111l compound~ 

Odobc:r 30, I 996 

I 

EPAReglon6 
Human Health 

M~tlta-0)· pecmc ~creentn~ LeV~u 

l!ufc c- rardttiiJrrdC ljf«b N •IIM-Cilrdltotedc ,gm. 
~·UA ~S.UScrelllitt1 LnG S•MlUIIIIWiillfl Ctlflc:mltWIIIHI 

Jl'•UAJia. I•IIIJalftlff,...,.tlffr, 

RUk-BuHStnMIIIJ Lndl 
I 

DrWIIIt r., .Airtblml lbll SoU 
s.u ,.., "'.,.. Air ( l11JdOtt1 lnltel.don, e~~tl 

R'l'""el D.,.., l!Jtporur• Routn) 

•• r~,...,l pia.•,) (RaUmllel (Rallmllel ~., 

CMfc/RIIIIJ• s-r.w: S«~tetl11) I"Wolll, /I..U..oJ '"""""oJ 
("''ilt) ,,.,.,.,., .. &:.r.W) ,,.,..,.,., 

'"" '"" ,,.w """' """' mttlt 

--~ ---- --

IIOOONI llOON o410N 23000N I · SAT 
IIOONI IIOON 410N lOOOON SAT 
710C 66C 33C 4700C 20000C 

550N 5SN 20N !liON IOOOON 
~ 3700N 370N l..ON 6~N 61000N 

liOON liON 61N 3 N )4000N 
I 

10.11 (Upbb Blokbtlo Model) o400N 2000N 

o.oonc 0.00035C O.OOOIIC O.OJC 0.1 c 
7JN 7.JN ~ 17N IJON l400N 
7JN 7.3N . 17N 130N I400N 

7JON 7JN 27N BOON )4000N 

7JOON 730N 270N 13000N SAT 
7JON 73N 27N UOON 14000N 

I 

3700N 370N l..ON 6500N 61000N 
liOOON liOON 610N 33000N SAT 
0.73N o.cmN 0.027N IJN 14N 

llOON noN o41N 2000N lOOOON 
liON liN UN 330N 3400N 

319-UO liON o.onN UN liON llOON 
-

,..., 

( 

SoU Sau11ilr1 Ltvtl 
1huufmfrom Soil to: 

I 
I 

Alr Groom I. I 

"'"' ... 
,.,~A, ,..,!), 

3400£ 0.2E 



( 

l.qcnd: MO.. Maximin Contalrllald Lm:l 
IAT • rl*.....Swl•lbaw apac:to4 
allndaapolal 
-·IJIIIIIaa~lon 
PBST • Padcllle Hab • Hablcido 
VOC • VoJillle()pnic ~ 
SVOC •laDI-Volllllo Orpnlo Conlpolnl 
"BIMA" •Jn.ltlr l.t•f~~t , .. ..,.,. •I 
..tao& 

011!4M c--
COflltllflhtMI (i)wp a.. 

N.,.. 
ltlllA 1.-1: ..,..,,. 
""',. B~Ml-1,. 

-- ----~ 

Mcpho.t'olm 
Mcplquol chlcddo PBST 
Memdo chlcddo PBST 

Mercury {lnolpnlc) 
MCR:WJ {mctit1') 
Maphal PBST 

Mcrphol adele PBST 
MctaWql PBST 
Mclbeclytonhrllo voc 

Molhlml~ PElT 
Mcthmol voc 
Mcdlldotblon PElT 

Me1hara71 PBST 
Mctbaxydllor PBST 
Ud~ecctaiAI 

2-M~ . 
Ud~ 
MclbJIIOII&Ite 

--

Odobc:r 30, 1996 

( 

BPAReglon6 
Human Health 

Mtdlll~· HClnC ~·crttnllfV LeVtU 

.1-r.: o-,_,..,Micl/1 dl N .,.~.,,cnlc tlf.m 
•••I'AinjiSRlSa.rlltJ Lnrf S•nll ,.,.,.,.,. -~ 
II' •VA Jla. I•IIIJmiMI'IItlluflll 

RI.t-au.l scw .. lttr,...,. 

Sill 
DrWittr r• .Am611111 1'Wa s.u .,....,. .,....,. Air (lfllatltHt, lftlt.Jmjo,, .ni If,_, DmrulbponwR.outa) 

.l.dlfYMI (Jia.'•J (RafllftiW (RalllftiW (Rftf'ftllotl.t 
c-At..,. s-..w: s-wJ lWJffr A ella/Jill 11ft6ufri41 ,.., 

'"'atltHt, .. S«nllrfo) 
,,.,.Wot!J 

,.,. /1.1"£ ,,., ,..,, ,.,~t, mrlit 

UNI O.JJN 0.12N S.9N liON I 
IIOONI liON <tiN lOOON 61000NI 
llNl UN 0.41N llNI 6IONI 

0.10 2 UN OliN 0.41 N llN SION ...,.. 
:J.7N I 037N o.t4N lON lOON I 
l.IN O.UN 0.041N l.ON liN 

UN O.IIN 0.041 N l.ON 20N 
nooN 220N liN 3900N 4IOOON. 
I.ON 0.7lN o.t4N UN S.IN 

.•.. 
t.IN O.liN 

.. 
O.OISIN 3JN 34N 

liOOON liOON 610N llOOON SAT 
l7N 3.7N t • .otN 6SN 680N 

'ION 91N J4N l600N l7000N 
40 liON liN UN 330N 3400N 

7lN 7.JN 2.1N 130N I-400N 

J7N 21N IAN 6SN I 610N 
IJO 0.140 0.01590 uc 41C 
6100N nooN 1400N 20000N I-4000N 

Paao20 

Sttll St:l'~mlnr Llwl 
TrMI/a.frt~m St~U It): 

Air Grooutl 
W.ttr 

,.,~t, tnflil 

7B lE. 

I 

I 
I 

41 s 62£ 

--- ---------



1.qmd: MeL. MAlmum Cclnllrn!Did IAV'II 
BAT • Nt-hlcdYil~ae lbove cxpcdcd 

Ullndaapold 
-·malmln-'lai!CIIl 
PBST • r.dddll Ha\ • Hcdllclcle 
VOC•VoldeOrpnlc~ 

IVOC • Scmi-Volllllo Orpdo ~ 

•IJr.tl• •JIIalllt IIAIII/w ,.,..,.,. •I 
..AI& 

""""'* C...ur 

C""'-"'""' 
CiMop a-
N_. 

tu.Al.ntl: 
NB-rr 
c-Jr 
~J~MA-rr 

Mc1hyl~Q}!ide 
2-Mcthylllllllno hydrochloddo 
2-Mclbyllnl!lnl 

Mdb7lcN~ 
4{'2-Methyl-4-cNOIOJlba-7) !Myrlo eaW HBR8 

2-M~GIOIJhcnaq.cctlo edcl Hl!lUJ 

2{2-Mc!¥-l,okhlorophcnally)proplanlo .del HIIRB 

McthyiCJdallaano 
Mcthyl-liromldo 

Methyl- cNcridc voc 
4.4'·Mct¥- bll(l-ddarolllllloo) 
4,4'-MciiiJiencbbbaucnwnlnll 

4,4'·M~- bb(N,N'-climclbyl)llllllno B2 

4,4'-Mclbytcacdipbenyl ~ 
MdhJI ethyl ketone 

Mcds,t~ 
Met¥ boWI7I tet-
MclhJI~ 

VDC 
-

Ck1obcr30. 1996 

EPARegion6 
Human Health 

Mtata-s rJtCI/tc &)'attnlnl! LevelS 

IJMlt: c-~•Josle -tftltb N • ,..,._,.a,..,.tlc -t~-
~-UA IN,Its.ll&n..lllt Lnwl S•Ml•-.dtlfl -.otntratiM 

Jl' •VA JICL l•IIIJtltl«t l't/IIU IHil1 

RUA..IJudScrtMIIII Lnt/6 

.Dril!llllt r., .Ambl .. t llrlt s..u 
' 

SoU .,..,.,. .,.., .. Air ( IntatiiNf,lnlusllllion, ani 

RqiM.t DtmW bp11aut R11111n) 

IJ•cAif'OIUil (MCL'•) (RaUcrufd tRaU ... .w· fRec:n.edtHtd 

C...~MJC See~ .to: Sc...rlo) l'bltbtt It at,.,.,., /tll>urrllll 

(~I) ,,,atl...,& Sceellrlo) 

llllt~J 

I'Jtf. ,.,. I'Pl "''ll I ... ,ll, mtllt 

llOONI llON 41N lSON SlON 

o.no 0.0350 O.OliC l.SC llC 

o.uc 0.026C O.OllC uc 7.9C 

31000N 3700N 1-400N ISSOOON SAT 

""It· 370N 31N 14N ISSON 6800N 

liN UN O.ISIN 33N 340N 

37N 3.7N 1.4N ISSN 680N 

JlOOON JlOON .56000N SAT 

61NI nN 14N 6SON 6800N ... , 
4.30 uo .. 0.420 llC 2.5C 

0.510 0.0410 0.024C 3.4C tsC 

G.%7C 0.0250 0.013C uc 1.6C 

l.SC 0.14C 0.069C 9.7C 41 c 
0.03SNI 0.011N 0.37N 3.9N 

1900N lOOON liON 1700N 34000N 

0.061 c 0.00570 0.00290 0,40 1.70 

2900N 14N 110N SlOON 5SOOON 

2900N ZION liON SlOON S.SOOON 

SDU Scrtmint Ln-d 
'Ihuuf tn from Soil to: 

Air Grounl 
A' Ala 

trt~llt mtllt 

60S I SOON 

71!. 0.0\ E 

-- -- ---~ -

Plp21 

I 

I 



l..qcDol: MeL •MIXimwn ~ Lcvd 

SAT • dsk-h&icd w!U& .obow apedell 
Nbnlloa pol& 
lllllt •llllldmla oanccntnllon 
PEST • Patlcldo Herb • Hc:rblclde 
VOC • Vobdle Orpnlc Cc:mpoun4 
SVOC •lcd-Voldilc Orpnlo Coqlolm4 
•.Bw• •~tUM• lu•f.r ,,nt~«t -1 ... 

a.lltlbl CMor 

c...,.,...., ~ a-
N-

.RI41Mfl: 
AIB-1,. 
c-1,. 
JJIMPI,. 

-----

2-Mcthyt-s.NiroWline 
Mcthyt ptnlhlon svoc 
2-Mc1bylplla10l (CKresol) svoc 

3-Methy1phc:nol (m.qesol) svoc 
4-Mc1bylfh-1 (p-cresol) IVOQ 

Mctt.,t.- (mblurc) 

MclhJI~(olpba) 

Mcthyt l.cr1tluiJI clhcr (MTBB) voc 
Mctolecloc (Dual) PUT 

Mctn'buz:IA PIST 

Mirc:x PUT 

Mollnat. PBST 

MoiJWcnlm 
Monochlonmlnl 
Nelecl PIST 

2-N~ IVOC 

NllpVplllllde PBIT 
Nlcbl nllrwq .... A 

Odobcr30, 11196 

( 

EPA Region 6 
Human Health 

Mtata~· rJtCI/IC ~CI'ttiUftl! LtVtlJ 

IJ..U: o-IW'dlt•r..kt(ff- N•tt--ot•r• ({!-
Z • .EPA In/) S.U.sa.-lttt Lnd 8 • ...U ,_.,,. CCMcmtriiiiM 

ll'•.EPAJia. l•lllf ...... f'PfQMft 

Rld.IJ.niS_..fll, 1.11111 

DrWittt Ty Amblllft 11111 s,u 
SoU .,., .. 11'411 .. .Air ( llft41itHt,ltt/I.LtuitHt, .,., 

.R"""'.r DlnrtM l!.rponuc Rou14) 

lJd,_l pia.'•) (Rallmd.r (Rafllltd.l {Rftrellllllft8f 

CMURMtl Swr.W: S«<UU'i•) llllllttr /IIIIUmt/11 /11~11 

(.t) llltadM,ol se~~~wJ 

llllllldottJ 

JIIIL Jlr/L "~ llfllll lfllill mtllr 

L-~---

. 2C O.l'C 0.096C 13C I nc 
UN O.flN 0.34N 16N 110N 

UOON liON 61N 3300N 34000N 

liOON liON 61N 3300N 34000N 
~- liON liN UN 3JON 3400N 

60N "2N I.IN 220N I lOON 

430N 260N "N IIOON IIOON 

liON :nooN UN 330N 3400N 

5500N S»N 200N 9100N SAT 

flON 'IN 
::· 3-CN 1600N 17000N 

0.037C o.003SC O.OOliC O.lSC 1.\C 

7lN 7.JN 17N 130N l-400N 

liON liN UN liON · ISOON 

3100N 310M 1<40N 6SOON 61000N 

7JN 7.JN 17N UON 1-400N 

O.OOOSlCl o.oooosc O.OOOOlC •. OOSCI 0.04Cl 

3700N J10N 1-40N .SOON 61000N 

o.ccmc I 

P .. 22 

( 

SoU Saunlttr Uwl 
Tr/UUftnfrom SoU to: 

Air G'rONIII 
I Waltr 
I 

,ll, mr-11 

-------- -- ~-

liS 0.041 N 
12000 s 6E 

lOON IN 

us UN 
! 



Lea-l: Ma. • Maximum ContaNa.c 1M 
IAT • dolt...,_. vai\IC abcM aped.ecl 

llllnlloa polal 
IIIIDI: •.IIYIIdnND~on 

PBST •l'clllalole Hail• Hablcld. 

VOC • VoledleOrpnlc~ 

avoc • Sani-Voletilo Orpnla ~ 

•sr..A• • J/l#ltfr ~uafw ,.,.....,.,. -1 
...,., .. 

Otllfllo.l c.-
Conlamltrllllt 

6\wp a-
N-

ltUALnd: 
AIII-I~ 
()aJ~· 
BIMl-Jr 

- --~-

--~-
----

--

Nldcclllld compounds 
NldccliUbsullldc 

A 

Nllrlrf:l1rln 
PBST 

Nitn~e 
Nitrla Oldde 
Nitrile 

2-Nitnllnlllno 
IM)C 

3-Nitnllnllina 
IM)C 

4-Nitrollllllne 
IVOC 

Nilrobcnzale 
voc 

Nllrol\nnl.oln 
Nllrof\nzlxlo 

Nlfnllell dlaxfdc 
Nllr'OI'*IIdlno 
4-NI~I 

2-NltaOJIIopw• 
voo 

N-~~ 
voc Bl 

N-Nltlwodi~ 
82 

-

Odobc:r 30, 1996 

( 

EPA Rt!glon 6 
Human Ht!alth 

MtQia-.) rJtcmc Jaeenmg J.AV(!JS 

!alec--a,.,.u -If«* N • 11flfWtll'dtt•rWik #f!«b 

~ •.EI'A thfl.r.ll&r-r..r 1.-.l S • •.U •~ -eao~n~~~.,.. 

JI'•VAJia. l•l"l..,.,._,..,c, . 
. 

ltld..lfud SaNlfhtr Lndl 

Sllll 
DMAr..r r.., Amblllll ltlll SoU 

W'l!ltr W'l!lcr .Air ( lttradott,lttlt.LrtlOtt, .,1 

Jtqt.,wal 
DmMI bpOIIUI Roults) 

B•tltrfllllll (JICL'•) {lf#Umlfal (Wlm.lfal (Rftl'1llllonal 

CMcJR•r• S«tt.W: s-t.W) n.Alttr /Cat~.J 
,,._, 

(itw.td ,,.,-., .. SOIIIulll) 

Jtflt.z..tfMJ 

I'JIL l'r'L l'w'mJ ,.,,.,, ,.,,.,, '"',.,' 
--------- -

16 100 130N 7JN 27N UOON 3-4000N 

O.OOJ1C 39000C 

55N 5.SN 2N 9tN IOOON 

10000 51000N 5100N nooN SAT SAT 

~. 3100N 310N l.ofON 6$00N SAT 

1000 3100N 310N l.oiON 6$00N SAT 

UN O.llN O.OatN 3.9N <41 N 

liON I llN 4.1N llONl 6\00NI 

tlONI UN 4.1N llONl 6lOON l 
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REGION 6 DEVELOPHENT OF MINIMUM QUANTIFICATION LEVELS 
1· 

INTRODUCTION 

Page 1 

The development of water quality based permit limits to protect 
numeric criteria for taxies 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 
11 detection levels 11 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 disch~ger 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 (ORO) -~~.·working to . . . 

'-· standardize detection and quantitationnevels 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_ sensiti.vity of. 
chemical measurements. The next goal was to ··select---a minimum 
level .~f sensitivity ~or each.of ~the pr~ority.pollutant~ listed 
in 40 -CFR 122 .(Tables. II arid. III); .Then, EPA approv~d·me~ods 
that could be expected. to achieve· these. minimum .levels were. 

identified. · ~·: =',.., _ : ~ J. 

PROCEDURE 

.1.'r.:.~-·Selection of an Analytical. Benchmark .. for Sensitivity.., ~-:. co_,,.,..~ 
• ... - ... ··-··-.. ~"···.,.·-·- ..... ··- '""':.·J-C.. -·a.;.,-:1_..& ...... , ... 

._·:;··,o·-·- ~ ..... '\.•:··~ .;.n·"': ··.··· ,,~ ... ·~:. !r-~-t'!~~r:r.. j-:·-.,..:· al'i .... '"'·_. ....... ,..! .... '!""\ .... """;.'~ 

...... ~_~:iyt,fcal)fa~. is "character.iz"e4..~by a~~n~el::c -o(~dl~f.~en,t;. !t~s. 
A true' detection limit ·connotes the .lowe'='st "coricentra1:ion:· .. that a 
given instrument can record. A quantitation limit is the ~owest 
concentration that can be measured with known accuracy. The 
parameters evaluated by Region 6 were the Method Detection Level 

. , ·(MOL) .defined by .. EPA .at, 40 .• CFR ~~36 ,Appendix .B, Instrument. 

:·~.-oe.·t.~<?.tlc:m~· ~Y~~r:<J;P~L~~~~i~~~ ~£~r.~~Ji~~.~~.qr?.~,~~,;")~!tr!:t~~~~I of 
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Detection (LOD) and Limit of Quantification (LOQ) described by 

the American Chemical Society2 the Practical Quantificatioh 

Level (PQL), and the Minimum Level (ML} defined by EPA in 40 CFR 

136 "1600 11 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~int 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 · 

quantitatively·measured. The:most strqightforward 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, namelr the development of the 

~624 and 1?25 organic analysis methods, the regulation of dioxin 

from pulp ::nd paper mills", and the development of Organic·._ 

Chemical effluent .. guidelines5 • 
. • . i.-

- • : ;"' . ·. ?' . .;. .-· :.· , . 

. - ; . : . . ·- . . , . . . . -. . ~ .... . . . . .. . .. ,- . ~ .. 
Establishing MOLs for·Priority 'Pollutants·-·-....... ·-· · .... --.. : 

. - ; . ~ . ; . . ... -,. . " . . - .~ 

A literature review was~made of =analytical·methods··tliat -have been 

characterized py a low _calibr~tion: ·point· or :minimum level. ·These 

sources of information .. were used "to 'arrlve at·· appropriate :low 

calibration points for the available analytical methods. · · 

Volatile and Semivolatile organics 
.: : ;-. ~i (. ~ _..,_ ,";,;:. .::. 

. -
.. 

The firs~stepi-~iw~the:~eveioi?1nentlo't~a~wa~e
""f:l.quali'ty~.lia:sed=jpermit 

_ is to obtain the best analytical scan of.the toxic•priority. 

; .. :pollutants ~·.th_a~ ).:·s·~reasonabl;.f"~va:ll.able:~to ··the ·broad~.:Sp"ec:~ of . 

dischargers. ·Gas chromatograph-mass ·spectroscopy · (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 

~ :· t_w~ so~ces t?f:~in~~-~-a~i~n~th:~t-~~~
~l:~ __ be_ -.:u?ed tc:>·:s,et -C3:~P:t:.<?~z:iate 

low· cal-~bratl.!on ")Jo~nts·· or MQ"bs for-these "methods~"- 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) 6 • These quantitation 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 reference3
• 

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 dip~enlyhydrazine. 

The MLs for three halogenated aliphatic hydroc~rbons, 

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 
r 

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 ~ase 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 quidance·in setting the MQL ·for 

chlordane at 0.2 ugjl. A CRQL-has been established at .OS ug/1 

for pure alpha and gamma chlordane isomers. The pesticide listed 

as a priority pollutant and encountered in wastewaters is 

~ technic_al ·grade chlordane, ··which· does· not· provide· as strong' ·and 

_-,--:_ d~stinc~ive .chromatoqraphic:'respoi:lse as the··pure'i.somers and is 

~-''·-more ··reliably 4quantified.: at--thi.S higher ~e\rel·;).C~;,; S._J:..' S:'l:: :~..:. 

'"). .... ·-: ~ .:~- ';) ~-.:.·J·{ . ··!·;r :--:s..:~-:-. :. ~~":..:·'~·.:; : · : -=· .. ·:r 1 !, · ~ :s;::.: 
. MetalS · .. · · ·;- · .·..:: !"; .: ~: :. ... ::.i.r..!t..=· -·:.:·:~ .. v·7.' .. r !. :!.-. ,_:: ....... ~- :· i. .. ~- ~ :.:. .... ::.:-;.1.:~~ ·::..·:: 

\'-· ·:·. :- :~·;:~-~·!:' ~.. .:~- _ .. ~.- -~~- .• ,· . ~:·~~:"1:- .-: . 

Region 6 used 'the- contract' Required oetectlon·· Level:;"{CtmL) ~,: .. 
described for metals in CERCLA CLP7 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 ~~ter 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 5 ug/1 for use in marine discharges, based 

on the optimum concentration range described in EPA Method 

249.29
• 

Similarly, the MQL for Cadmium, Lead and Silver were based on 

the optimum lowe~ range described in the graphite furnace methods 

for these pollutants9 ·• · 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 tha~-:.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. > ·=- ... ~.-:· · ••. :: · .... -. 

· The CRDL has a-dire.ct-r~lation to .the.low .. calibr~tion s·ta~dard 
for. atomic ... absorption. methods ... "' Tb~: QA/QC. contrpl. reqU.l.rements' 

in th~ CLP~ ·state, t:h~!: 2!1.~--~M- ~~_iib:~~t~o~~ stan.dar9-r-~~s~~~~J,;~ the 

CRDL for all metals except mercury. For mercury and for ICP 

measurements in which the lowest calibration point may ~ot .P.e 

directly related to quantitation, a demonstration of sens"itivity 

may be made .. by·measurement of .. -"check standard" equal to the. 

CRDL. The measured value should be within ten per cent of the 

known concentration. 

- .• ~!J :~:: .... 
. c.·-· --· "' ( 
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Discharaer-Specific Quantification 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 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 pollutant as described in 4Q.CFR ~36 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: 

LOD 
LOQ 
LOQ 
LOD 

Summary 

= 
= 
= 
= 

3 s.d. 
~0 s.d. 
~0/3 LOD f 

~L Minimum Quantitation Leve1= 3.3 MDL 

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 limits 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 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 identified 

baseline for quantitation.on which the decision to impose a limit 

can be made. 
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MINIMUM QUhNTIFIChTION LEVELS (MQLs) 

METhLS hND CYhNIDE 

Ant:imony (Total) 1 

Arsenic (Total) 1 

Beryllium (Tota1) 1 

Cadmium (Total) 2 

Chromium (Total) 1 

Chromium (3+)1 

Chromium (6+)1 

Copper (Total) 2 

Lead (Total)2 

Mercury (Total) 1 

Molybdenum (Total)9 

Nickel (Total) 1 

Nickel (Total) 2 

Selenium (Total)l 

Silver (Total) 2 

Thallium (Total) 1 

Zinc (Total1 

Cyanide (Total) 1 

DIOXIN 

2,3,7,8-Tetra.chloso-dibenzo-
p-dioxin (TCOD) 

VOL~T!LE COMPOUNDS 

Acrolein4 

Acrylonitrile4 

Benzene4 

Bromo formS 

Carbon Tetrachlorides 

Chlorobenzenes 

Chlor~ibromomethaneS 

chloroethane6 

2-chloroethyl vinyl ether4~~i 

Chloroforms·. '-;;. 

Dichlorocromomethanes 

1,1-Dichloroethanes 

1,2-Dichloroethane5 

1,1-Dichloroethylene5 

1,2-Dichloropropane5 

1,3-Dichloropropylenes 

Ethylben%erieS 

r , . ..... 

( 

.J.:. 

.. 
~-

REQUIRED MQL 

[Freshwater} 

(Marine} 

(l:!g£Ll EPh METHOD 

200.7 

206.2 

200.7 

60 

10 

5 --
1 

10 

10 

10 

10 

5 

.2 

213.2 

200.7 

"200. 7 

200.7 

220.2 

239.2 

24S.1 

200.7 

200.7 

249.2 

270.2 

272.2 

279.2 

200.7 

33S.2 

30 .1,. 

40 

s 

s 

2 

10 

20 

10 
t 

.00001 1613 

so ·~·.'·•-:·~·:.-·624- _.,. 

so =-.~ ·.:.:: -~: ... _624 ·-~-.: .. !l.:.·.~-

10 c: 624 ... 

10 624 

·10 624 

10 624 

10 ·~ --~24 

SO ·•:::;1 :624J (I!) C' .. : I ;l_•~·-

10 ~Q_!l~!i:70J>;lOI624·,sns.~- t , t 

10 ~c.1·o.i ··":1·~2.,.: :1·r, \ ~- ·q·· c. 
~ • \. ._,., .. ~. C" .I t ~ ... • ~ 

10 C..,rJ"'-"":7n·s--·624' ,· ._; '..., •. r..: . ..: . . - ... .. .. ,, . -~ ....... 

10 . _.,_. .. - :'!:·' 

10 

10 

10 

10 

10 

624 

624 

624 

:.:..r..:-::J -i:IBsiq .;. . .624~u: •.. :.n::!-;. 

: 9::J.a:.l.e.:!::dq .i624 .:..::{ ~ '.:~- c 
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He~hyl Bromide [Bromomethane) 0 

Methyl Chloride [Chloromethane] 6 

He~hylene Chlorides 

1,1,2,2-Tetrachloroethanes 

Tet~achloroethylenes 

Toluene 5 

1,2-trans-Oichloroethylenes 

1,1,1-Trichloroethanes 

1,1,2-Trichloroethanes 

Trichloroethylenes 

Vinyl Chlorides 

~CIO COMPOUNDS 

2-Chlorophenols 

2~4-Dichlorophenols 

2 14-0imethylphenol7 

4,6-0initro-o-cresol 

[2 methyl 4 16-dinitrophenola 

2~4-Dinitrophenols 

2-Nitrophenol6 

4-Nitrophenol5 

p-Chloro-m-Cresol 

[4 chloro-3-methylphenol}S 

PentachlorophenoiS 

Phenols 

21 41 6-Trichlorophenol5 , . ·. 

B~SE/NEOTBAL COMPOUNDS 

~cenaphthenes 

Acenaphthylenes 

Anthracene5 

Ben::idine4 

Ben::o(a)anthracenes -~ 

Ben::o(a)pyrene5 ~"? 

3~4-Ben::ofluoranthene
5 OI 

Ben::o(ghi1·perylene6 . o{ 

Ben%.o(k)fluoranthenes o.r 

Bis (2-chloroethoxy) methanes·: 

Bis(2-chloroethyl) ethers 

B~s(2-chloroisopropyl) etherS 

Sis(2-ethylhexyl) phthalates 

4-Bromophenyl phenyl ether5 o.r: 

Butyl ben::yl phthalate5 Ol 

50 

so 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

so 

50 

20 

sot 

10 

so 

10 

10 

10 

10 

10 

so 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

./.. 

624 

624 

624 

624 

624 
-

624 

624 

624 

624 

624 

624 

625 

625 

62S 

62S 

62S 

62S 

625 

625 

625 

,.625 

62S.- .. 

625 

625 

- 625 

625. 

Page 

\ 

.. __ £>•:.:;5 i~l~j·,• ~f-~5_:;.:., .. ~ :.~:>-5: 
"62~!0~::-:~c.! ri:> 

,, -.:::-::i~·-::';_625_,_,;. ~!ri-: ;,·· 

625 

625 

62S 

625 

'I • " 

'· f"·!"'e.!:'t:qo~qt~_2_5_:~:.:.: 0-;: , ! 

i: ,_62 ~: '"."JC.! v:~ ~-.-

•.. ...... ·- ...... -
':""··· . _,;. 

8 
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2-Chloronapthalene5 10 625 \ 

4-Chlorophenyl phenyl ether5 10 625 

Chrysene5 10 625 

Dibenzo (a, h) anthracene6 20 625 

1,2-Dichlorobenzene5 10 625 

1,3-Dichlorobenzenes 10 62~ 

1,4-Dichlorobenzene5 10 625 

3,3'-Dichlorobenzidine6 so 625 

Diethyl Phthalates 10 625 

Dimethyl Phthalates 10 625 

Di-n-Butyl Phthalate5 10 625 

2,4-Dinitroto1uene5 10 625 

2,6-Dinitrotoluene5 10 625 

Di-n-cetyl Phthalates 10 .f,. 625 

1,2-Diphenylhydrazine4 20 625 

Fluoranthene5 10 625 

Fluorene5 10 625 

Hexach1orobenzene5 10 625 

Hexachlorobutadiene5 10 625 

HexachlorocyclopentadieneS 10 "> 625 

Hexachloroethane6 20 
t 625 

Indeno (1,2,3-cd} pyrene6 20 625 

(2,3-o-phenylene pyrene) 

Isophorones 10 625 

Naphthalenes 10 625 

NitrobenzeneS 10 625 

N-nitrosodimethylamine6 so 625 

N-nitrosodi-n-propylamine6 20 625 

N-nitrosodiphenylamine6 
.. ,. . .., 625 

Phenanthrenes 10 625 

PyreneS 10 62S 

1,2,4-Trichlorobenzenes 10 625 

~~Sl:I~IQgs 

Aldrin7 .OS 608 

Alpha-BHC7 .as 608 

Beta-sac7 .as 608 

Gamma-BHC (Lindane)7 .OS 608 

Delta-BHc7 .OS 608 

Chlordane7 .2 608 

4,4'-DDT7 .1 608 

~ 4,4'-DDE (p,p-DDX)7 .1 608 

4,4'-DDD (p,p-TDE) 7 .l 608 
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Dieldrin7 

Alpha-endosulfan7 

Beta-endosulfan7 

Endosulfan sulfate7 

Endrin7 

Endrin aldehyde7 

Heptachlor7 

Heptachlor epoxide7 

(BHC-hexachlorocyclohexane) 

PCB-12427 

PCB-1254 

PCB-1221 

PCB-1232 

PCB-1248 

PCB-1260 

PCB-1016 

Toxaphene7 

1 CRDL 
2 Method 213.2, 239.2, 220.2, 272.2 

3 Dioxin National Strategy 

4 No CRQL·established 
5 CRQL basis, equivalent to ML 

6 ~ basis, 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 

. ; 

("· 

.. ~. 
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. 1 608 

. 1 608 

. 1 608 

.1 608 

.1 608 

. 1 608 --
.OS 608 

.OS 608 

1.0 608 

l.O 608 

1.0 608 

1.0 608 

1.0 608 
.,f.. 

1.0 608 

1.0 608 

s.o 608 

r 

-"':·"':.i.fi •. 
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Screening Levels 
Use.~\ 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. 
..f, • 
.!,. 

• Risk-based concentrations for carcinogens were calculated at the 

following risk levels: Class A orB= 10-', Class C = 10-S, 

"Blank" = 1~. 

• The screening levels only address human health protection. 

l 

• Values do not account for chemical mixtures. Hmore 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. 
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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 m 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 PrinwY 

and Secondary Drinking Water Regulations Table :I.· 

- 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 Profllef, and EPA Provisional 

Guidiznce 
- 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 Toxlcs Coordinators 

Memorandum titled "Background Metals in Soil" dated Mar~h 14, 

1989. 
- Soil regional background values. 



I 

• 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 Medla-Specijic 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 orJ.he fuiiiJ page 

document). 

I 
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aed,_l PI0-'4 (ftalleotW (ftallmtlct (ft«J'UUiOflct 
c-.AtMt• SCM arlo: SC'etMo) l'TIIIlttt Jt..u.tal.t ,,_,., ,..., ,,.,...., .. S«ttw) 

INI~J 

,,,f. ,.,. ,,,w llfllil llfllit "''lit 

12NI 1JN 17N l30N 1400N 
I 0.04C 0.003tC O.OOlC 0.3C 1.2C 

uc O.IIC 0.4C S7C l40C 

so-t- 260N 0.07lN UN 4SON 4700N 
O.OOOOIC t.~c S.OB-07C 7.2B-OSC 3.1E-04C 
41C .uc 2JC 310C I400C 

liN UN 0.41N 20N lOON 
4.1C O..S1C o.2SIC 40C I70C 
O.IN O.OIN ._._ 

lSONI 210N 
.. liN 4700NI SAT 

1200N 120N 4SN nooN 22000N 
o.onc o.ooonc o.oonc O.lC 0.6C 

2IONI 21N 
UN IN <liN 6IOONI 110NI 
1500N 150N $4N 2600N 27000N 

470N 41N liN &SON 1900N 
fiOON fiON 340N 16000N SAT 
1500N 150N $4N 2600N 27000N 

~----

Pip II 

Soil Scrtmlnt wtl 
Truuf.nfrom SoU to: 

Air Crow11l ,.,.,.,. 
I 

fflllit lfltlit 

IIi O.lli 
IIi O.lli 

lB JOE 

-498 O.lE 

31N UN I 

·-



l.epDd: MCL • Maximum Olrltlmlna l.mll 
IAT•~YIM ebcrle~ 

IIIUnllca poflll 
-·a.xlaua~IOI\ 
~·~H~·H~d~ 

VOC • VoJclle Orpnlo CQmpaiDd 
SVOC • Scmi-Volllllc Orpnlc ~ 
•.ar..A• • Jl,.,.l ~•fw ,,...,,. -1 ... 

a..,.. C.. e. 

CMtMJb!lfllt C'iNo9 a-
N-

Rid IAN: 
.AIIJ-Jr 
c-zr 
.aiMl-zr 

- -·---

lroll 
bobWnol voc 
bophoruM PEST c 

bopnplift ~ 

bopropylllldl9l phosphonlo ldcl 
boxabcn 

Lcacl 

ICcpont PBST 

LedofCil ~ 

IJniRII PllST 

Ulhlum 
~ ~ 

Mallllhloa PBST 

svoc 
Malelt~ 
Malolo~clc PBST 

Malonrmltrl!• voc 

MlnDol:dl PIST 
Mlneb PIST 
M...- 11"111 compoomdJ 
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Medta-8ptcl}tc .screentng LeVtts 

IJafc c-ec-dltt1nc wjfldl N •IIM-al'dlltlcnlc ,g «D 

a· u...t ltwft s.u St:nM~~t,IAM s • ..u .-uwl~M CIHI«nn1WtiiHI 

Jl' • u .. uta. l•ltt1all,.,..,. ,., 

I!Ul-Bun Sen"'"'' Lew~~ 
I 

DrWlllt Tq .Atttblmt 1'&11 SoU 
s.u w.w .,.,.. Air ( llltatlfltt,lnll.tuilln, anti 

Rttltt~.l Dmrul b:pD111r• Routn) 

IJocA,_,.tl pta.'•) (R,tl,lf.l (Rmtlmlf.l (Rftl"atltlft.l 

CMc/RIIIIfl SCM~ Sceoetl•) ~Wor..1 lt.~ill 111/bufrlill 

(lflllil} '"'"""'· .. s-t.W} 
lttii.WM,) 

,,..,. 1ft'l. ,,..,., ,.,,., ,.,., 
"''"' 

liOOONI tiOON 410N 2lOOON I · SAT 
liOONI llOON 410N lOOOON SAT 
710C 6&C llC 4700C lOOOOC 

550N SSN lON 910N IOOOON 
~ 3700N 370N l40N 6=N 61000N 

I lOON liON 61N 3 N 
I 

34000N 

10.11 (Upllb Bloldndlo Model) 400N lOOON 

o.oonc 0.0003SC O.OOOIIC O.o3C 0.1 c 
73N 7.3N ~ 2.7N JJON l400N 
73N 7.lN 2.7N UON 1400N 

730N 73N 27N I SOON 34000N 

7300N 730N 270N UOOON SAT 
730N 73N 27M 1300M 14000N 

I 

3700N 370N 140M 6500N 61000N 

liOOON liOON 610M 33000M SAT 
0.73N 0.073M 0.077N UN 14N 

llOON noN 41N 2000N :ZOOOON 
liON liN UN 330N 3400M 

319-150 liON O.OSlN 6.1N liON llOON 
'-

..... ., 

SoU Sauttittt Lnd 
T'rtuufmfrt>m Soil to: 

I 

I 

I 

I 

Air Gro11n<l I 

JVdla 

"""'' '"'"'' 

3400E O.lE 

I 

I 

I 



J.escnd: }.((1.. M.lxfnull Ccnllmlallll Lnd 
SAT • rillt-b~M4 wlue abcM GlpOdo4 
llbldcapola& 
- •lllllllnla -.cn~lon 
PBST • Pwdcl&l Hab • Habldde 
VOC • VoJde Qpnlc Cclmpolmcl 
SVOC •lcmi-Volall.la Orpnlo Cmlpolnl 
•sr...A• • l/falltr ~M•f• , .. ,..,.,. •I 
..AI& 

a.-- OllrNr 

CMIIIIftlitMI ~ a.. 
N.,., 

RUAIAM: 
Allt-lt4 

""',. Jtr...A-Jt4 

-----------

Mcpho.t'ollft 
Meplcpt chloride PBST 
Men:urio chloride PBST 

Mcm~~J (lnarpnlc) 
Mcn:urJ (mel¥) 
Mcrphal PBST 

Mc:rphol addo PBST 
Mctalax7f PBST 
M~onllrllo vee 

Molhmddopb!M PBIT 
Mc1hmol vee 
Mdhldllhlon PBI1' 

M~ PBST 
MctlmJdllor PBI1' 
Ud~ ICCiaiAI 

2-M~ 
Ud~ 
MelhJl_... 

--
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M~dlil~· D«lfte ~·crlnttn/! LeV~IJ 

Jt..r.:o--a..,..re,g d:l N•ll~•r..Uulfeca 
.E•.EPAth/f811ll8aMWcr'-" S••.U•--'«~-c:e!~Nd«t 
JI'•I!P • .Uta. l•lttrlllfl«<l'flfllcMII 

Rf.t..llu•l SCNMitJI Lndl 

DrlttAit.r 1"9 .Am611111 l'tl1l s.u 
Sllll "'...,. ,..,. .Air {lttfadllfl, lllluwlliotl, Ml 
RqlMal Dmrul bponw RMUa) 
B•cAf"'OUUI (Jla.'•) (RaUMIW (RallMIW (R_,.,,.., 
C«<c./BMJI .rc...w: se.~.WJ Mlt.r hll...,., lrtllurrW 

(.1) r .. ,.,., .. Sctltarl•} z,,.,.,.,,.J 

!ifll. ~~ I'Jitrt.l ,.t, ,.,~. ,.,~. 

UNJ OJJN 0.12N 5.9N liON I 
ltOONI It ON 41N lOOON 61000NI 
llNJ UN 0.41N :UN I 610NI 

0.10 2 llN O.Jl N 0.41N :UN SION 
~ 3.1HI G.nH G.l4H lON lOON I 

UN O.UH 0.041H l.ON liN 

UN 0.11 N 0.041 N l.ON :ION 
2200N 220N liN 3900N 41000N 
l.ON 0.7JN O.l4N UN S.l N 

UN O.IIN 
.. 

O.OIIIN UN 34N 
IIOOON I lOON 610N 3lOOON SAT 
37H 17N 1.4N 6SH 680N 

tiOH 91H 34H 1600N 17000 N 
40 liON liN UN 330N 3400N 

7JN 7.3N 2.7N I30N l400N 

3TH liN IAN 6SN I 610N 
uc 0.140 0.0690 uo 410 
6IOOH J100N l400N 20000N 14000N 

-- ------

Plp20 

Sail SaU11lttf !Awl 
TrMI/mfrt~m St~U to: 

All' Grllt4d 
WMfl' 

,.,~, mr~r 

~-~~ 
-- -----

7R )F. 

41S 61£ 

--- - ---- -- --



1.qenlf: MeL. MaJrmn Cont.ala.ri Lwei 
IAT • ~value ebove cxpectccl 
l8llntloa pold 
~ ·.llllldaMa-lnlillll 
PBST • Patklcla Hab .. Hcdllcllle 
'VOC • Voldle Orpnlc CanpNn4 

IVOC "lcm&-Volllllo Olpnla ~ 

•.sJ.nl•. JIJAfll, l.U/tW , .. .,.., ... -1 
..t.Nc. 

"''"~ 
C...ur 

CMiaml.eillll (;Mop a-
N-.a 

IUIAr-.1: 
Am-Jr 
o-zl" 
IJIMk-Ir 

- -----

Mdhyt IC!Jllla 
l-Mc:fhJfllllllna hJdroc:hforlda 
2-Mcthylllllllnt 

Mc:fhJfchl~ 
4{2-MIIhyl-4-dll~) blaydo ecU HI!RB 

2-M~CIIOfbCIICIItJ~O edd HllltB 

2{2-Mct¥-1,4-dd~)prop(anlo edd HllltB 

Mc:fhJfqdohaano 
Mcthyi-IJnlrnlde 

Mc!h)ta10 cNorlllc voc 
4.4'-Mct¥- bls(l-d!loroanliiDo) 
4,4'-Mcl¥cnd>lsbcnzcnwnlne 

4,4'-Mdhylcno bb(N,N'-dimdhyt)IIIIIIDo Bl 

4,4'-Mclbytcocclipbcnyl J.soqanU 
MdhJIII¥ btonc 

Mdh,l~ 
Mdhylitotluc7l iclmo 

Md¥~ 
vee 
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Melita-.)· 'ecmc ~·creentng Levers 

~Mil: Cl-~•r""c 6/f«b N•lt~"l"'lc tdf-
~ •OA ltv,/t S.U&:n.tlll1 l-.l S • ,.,U '~"" -.ccniT.ui~~t~ 

II' •.!PA Jta. 1•11111ff1M rtNU fltllJ 

Rld-.Bud Scu"'"''~ 

.DMlfiiJ r., .Am&lcrtt /'llll SoU 

SoU "'-'"' 
... ., .. Air ( lflteJOtt,lfllltilisJio,., .,l 

llqfMII D......W bpoiWI Roodn) 

~·drr-l (Ka.'•) (RaUcrulal (RaUmtW· (Rtcn.et!IHial 

C..elftMJI .fc:ec.fa: .fcaten•J l'lllllltl A..tkttdlll l1tl>onrilll 

("WWll) , .. ,a~~...,& s-..no} 
lttllflalhtrJ 

,,. ,,. ,,w '"Ill I '"'"' mtllt 

llOONI liON 41N I SON 520N 

o.nc 0.03SC O.OliC l.SC ltC 

o.21C 0.026C O.OllC 1.9C 1.9C 

J1000N J700N 1400N 65000N SAT 

"""t. J70N 31N 14N 650N 6100N 

liN UN o.tSIN 33N 340N 

31N UN 1.4N 65N 610N 

JIOOON 3100N 56000N SAT 

61NI 31N 14N 650N 6100N 

4.3C uc ::' 0.4lC ltC lSC 

OJlC 0.041C O.Ol4C 3.4C ISC 

0.27C O.OlSC 0.013C I.IC 1.6C 

t.SC O.I4C 0.069C 9.7C 41 c 
0.035NI O.OllN 0.37N 3.9N 

1900N lOOON liON 1700N 34000N 

0.061 c o.oonc 0.00290 0.4C l.7C 

2SIOON MN UON S200N SSOOON 

2SIOOM 290M 110M S200N "OOON 
---L...-.--- -

Plp2l 

SDU Satmint Ltvtl 
T'ruuf .n from Soil to: 

Air C:rounJ 
I 

II'.Ua 

'"lilt mtilt 

I 
' I 

60S I SOON 

71!. 0.0\ E 

-----



l.qalll: Ma. • Maxlm..n Conllmlnllll Lcwl 

SAT • rblt~ wl~>e ~bow expede4 

Nllndce pol& 
Jll&l( •IDIIIIIaaa an:cntntlcn 
PBST • Pallcldo Hab • Hablclcll 

VOC •Vobdll Orptlc ~ 
SVOC • Scml-Volllile Orpnlo Coqlolm4 
·.B~MA· - Jllallt, 111•/llt ,,.,..,.,. ~ 
, .. ,11& 

O.eJal CMetr 

c.,.,.,.., Q_, a-
N-

/UIALnll: 
.Ml-lt4 
t:-11' 
.BIMP1t4 

-

2-Mcthyt-J.nllrOMiline 
Mclhyl pnlhlcn svoc 
2-Mcthytpbcnol (CHrcJOI) svoc 

3-Mcthy!phcnol (m.cre301) svoc 
4-Mcthytphanol (p-<rcool) IVOQ 

Mcdtyl ~(mixture) 

Mcdqt ~ (olpba) 
Methyl la!bulJt c\hd (MTBR) voc 
Mctoleclor (Dual) I'BST 

Mctn'budn PBST 

MiRX PBST 

Mollnlle PBST 

MolyWcrMn 
Monodllonmlne 
N.te4 PBST 

2-N~ IVOC 

Nllp1IPIIIIWI PBIT 

Nlcblii!ODIIJ .. A 
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meata~ rJICI(IC &lCI'emlftl! LeVIIS 

ll..U: o- -.:1A•1Mk (/fa. N•11~•1Mk (/fa. 

~ •.EPA th,/t S.IJ~IIAM S • ...U ,_..,.,. Cf1ftccrttnldM 

JI'•UAJia. 1•1111....,.,_,. Mft 

Jfld-IJ.nl S~WG~IIII Lntll 

DrWIII1 T¥ Ambllrtl 1'1111 SoU 

SoU Satmlnf Uwl 
'huufen from SoU to: 

SoU 
Rqfortal 

.,., .. .,., .. .Air ( lttfadiNI,IttluaiiJIItHt, mtll 

D-..1 l!JqiMUe Rtnlln) 

,.{j,..,.l (Jia.'•) (ltallllldal (ltaUIJUW {Rftf',.,OIIal 

CMe.llfM1• s-..w: s-..f•J l'tlllllll JtaiMitdll 111-.mlll AU Crountl 

("''~IJ llllllfiM,& Sc.twJ Wllltr 

lllll.wloi!J 

!'IlL I'JIL I'~ """' 
... ,.t, ,.,.t, ,.,,..., ,.,,..., 

2C o.J9C 0.096C 13C I nc 
UN 0.91N 0.34N 16N 170N liS 0.041 N 

UOON liON 61N 3300 N 34000N 12000 s 6E 

I lOON liON CSIN 3300N 34000N 

~ liON liN UN llON )4()0N 

60N .C2N I.IN llON I lOON lOON IN 

430N l60N 9.SN UOON IIOON us UN 

liON JlOON UN llON )4()0N 

5500N 5.SON 200N 9100N SAT 

fiON 91N 
:-

J.4N 1600N 17000N 

0.037C O.OOlSC O.OOIIC O.lSC l.lC 
7lN 7.3N 17N llON 1<400N 

liON liN UN liON · ISOON 

3700N 310N l«<N 6SOON 61000N 

7lN UN 17N UON 1<400N 

0.00052Cl o.oooosc O.COOOlC r=;l 0.04Cl 

J100N J10N 140N C51000N 

o.ocmc I -----

P•22 

i 

I 

' 

---



~Ma.•~Clontlmladl.e
wl 

IAT • dltt..t.u.lwuc aboft ~ 

lltwldoD ,!101m 
IIIIX •lllllldnMa ~tntion 

PBST •l'elllalcle Hen • Hablclclo 

VOC • Vollllle Orpnlc CCinpNn4 

SVOC •llcml-Volatile Qpnlo Ccn.,_.t 

•stMA• • J&dtrr ~~~~•fw , • .-., -1 
,.,., .. 

a .. ""~ c...-

Contamltrllllt ~ a-
N-

JtWLnd: 
AAJ-Jr c-,,. 
IJIMA-1,. 

- ---- ---- -- -

Nlclcelllld compounds 
Nlclcel Mmdficle 

A 

Nilnpyrln 
I'IS1' 

Nitnte 
Nilrio Oxlclo 
Nilrite 

2-NltrolftiiiM IVOO 

3-Nilr'Oinlline IVOO 

4-Nilnlllllllne 
IVOC 

NilnJbcnzaae 
voc 

Nllnlllnntoln 
Nltrol\nzl:lno 

Nltqc:ll cllaxfdc 
NltrosumJdlno 
4-NIInJSD:nol 

2-Nlt1Dpopw11 
voc 

N-Nkr-'~ 
voc 81 

N-Nkawocli~ 
82 

- - -
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Mtala~ptcf}IC ~crtentn
g LeVelS 

1Jul6: "" ....... -Jf«b N •IIM-al'di!Ofllrlic ,g'«b 

lf•UA,_jts.llScr.Mt..IIANI S••-"•~ -OIIIIhll"" 

JI'•UAJia. l•l"l.,_,_,...,c, . 
. 

Nd-lluu ScrHIIill1 Lnd• 

, ..... r., Amblllll llsll SoU 

Sftl ,...,, ,....,, Air (/fllatilllf,l,..wlM, 8111 

Jt~al 
DllrlfUIJ Exponu• Roldn) 

lJact,.,.,.l PIC!.'•) {Rmlmtlal (1Wltll4d (R«r•llllonal 

CMAJR•r• SCIIf.W: s-.n.) I'WIIIII IIIJd~oJ llllbutrlol 

{lrtrtl) ,,,--. .. S«ttMio) 

lttlttd.JI.,) 

I'JIL I' tiL I'Pl 
,.,.., ,,.., ,,.., 

16 100 130N 13N 27N UOON 34000N 

O.OOJ7C 39000C 

"N S.SN 2N 9tH IOOOH 

10000 SIOOON SIOON nooN SAT SAT 

~. 3100N 310N I<IOH 6300H SAT 

1000 3100N J10N l<ION 6300H SAT 

UN O.llN 0.011 N 3.9N 41 N 

liON I liN 4.1N l30NI 6IOOHI 

liON I liN 4.1N :UONI 6\00N I 

3.4Nl 2.1N :~ 0.61N 33N 340N 

2600N 260N 9SN -4600N 4aOOON 

0.0450 0.000670 O.OOllC 0.3C uc 

31000NJ J100N 1400N SAT SAT 

l700N 310N l<ION 6SOON , 61000N 

2JOONJ DON 14N 4100Nl :!AT 

sse 0.0006'70 
0.012C 0.0011 c 0.000510 o.oac 0.4C 

0.0)40 o.oouc 0.0011 c 0.2C 0.7C 
-------------- -

Ptp2l 

SoUScrcmlltt U:¥cl 

Trtut~/tnfrorn Soil lo: 

A1r CrONIII 
WoJtJ' 

lflltlt '"lilt 

---------

69001i ll E 

I 
i 
I 

HOE 0.09E 



( 

Lcpd: MCL • Malmum Calllmlodl.nd 
SAT • dak-'-4 nluc abcm CllpCd04 
llllndcG pollll 
- • JIIIXIaua CIOIICCIIII'III 
PEST • r-tcl4o Hab • Hablcldo 
VOC • Voblllle OrpDic CGqloiDI 
IYOC • lcmi-Volllllo Orpnlc ~ 
•.afMA• • HIIMfiGI•ftw l''"rdM of .... 

"' ..... c..-
CMWnbtMI GMp a-

N-
IUdr-.1: 
NB•tr 
c-tr 
BIMA•tr 

N-NIII'OIOdlcthyllminc avoo 82 
N-Nhraeocllmclh7fomine IVOC B2 

N-Nitroeodiphcnylomina avoo Bl 

N-Nitrwo dl+p-opylunino avoc 
N-NI~N-mdhylclhytamlno Bl 
N-NIIrwapJriOllclinc B2 

m-NIItvlol-
o-Nilrvlolvone 
p-Nilrvlolvone 

NadliDDIIl PBST 
NI&SIIr PBST 
ONbromodifl-yl clhcr 

Oc:Uhydro-1357-lctnniuo-1 3~7-ldrUioclne 
~PJIOPhosphcnmlde avoo 
Oryzlllft PBST 

OxldiUJJil PBST 
Oxamyl PBST 
Oxyfiuarf'ca PBST 

---

<>ctob«30. tm 

( 

EPA Region 6 
Human Health 

meata-..> r~ecytc tlaemmg LeVelS 

JaN: Ootrrdtt.,lltlct/!nb N•"~"'"'" ljf«<l 
.!'•U.A lrtl/tS.Uit:NMIIIIz.-1 S•,.U,..,.,_ lliltlcwnlr'lldM 

Jl'• .!'P.A Jla. ,.,,.,,.,.,. """"'"" 

I 

IUit·Bu•l lfi'HIIIItl lAW 'r 

.DrWIIIt T¥ .Amhlllfl 1lllt s.u 
Sllll lt'lltlr r .... Air (lllfadllfl, lnltabulllft, Ml 
ltqiM.l D611111l /!.:JrpDnu• ltiHIIa) 
JJ•cA,...,.l ()Ia.'•) (R4UIIfll.t (R..rllltll.t {R«JuliDIId 
c-cAt .. ,. S«~~lritl: S«~~w) Mlit1 /t.llfltlltl.t IMiutrllll 
{,tt) ,,.,,.,Of!,. S«~~Dri•J 

Iuat.IIMJ 

,.,£ ,.,r. ,......, ,..., '"Ill I '"'lA' 

0.000450 0.00004C 0.00002C o!oolc O,OIC 
O.OOIJC 0.000130 O.()()()()CIO 0.0090 ' 0.04C 
l4C uc 0.640 !110 1900 

..,. 0.00960 0.0001!10 O.OOCHSO 0.06C O.lC 
o.ocnt c 0.000210 0.000140 O.GlC 0.09C 
O.OllC 0.002!10 O.OOISC O.lC O.!IC 

'lNl J1N l4N 650N 6100N 
lllNl J7N l4N 710NI :ZOOOON I 
IIINI J7N ..... 14N 6.SON 6100N .. 
1500NI !SON .54N 31000NI 
21SN 16N USN o46N 4aON 
liON liN .C.I N lOON lOOON 

!lOON liON 61N 3300N 34000N 
7lN 7JN 17N 130N t400N 
IIOON liON 61N 3300N 3-mON 

liON liN UN 330N 3400N 
200 PION PIN J4N 1600N 17000N 

liON UN 4.1N lOON 2000N 

Plae24 

I 

SoU Sa~mlitt Uvd 
I 

Trlllll/ ar from SoU ID: 

.Air CrDfAitil 
Willa 

"""' '"'"' 

l9C 0.1£ 

0.014C 0.00002 E 

-460S 0.42N 
-460S 0.42N 
460S 0.42N 

- - --



Lqcnd: Ma.•MaimUIII~!Avel 
IAT•~wluc ...._ apectei 

lillllllnlloa pold 
~~~~~t•,........_,lnl1an 

I'IST• Plld.W. Hail • Hai»ld.S. 

VOC • Vol.ne cq.nic Com,-,4 
IVOC •llcmi·Volatlle O!pnlo ~ 

•BfMA• • Jtlnlllr I Ill• for,,.,..,.,.., ... 
CbNcd CMtW 

OtttttUnlttMI GMip a-
N-

RJrll.nd: 
AlB-II' 
C>oll' 
lit..!- II' 

----
~ 

hdobW'Uol PBST 

Plflqllll 
PUT 

PIRihlan PBST 

Pcbulltt PBST 

Pcndlmdllalln PBST 

P~orocyclot.cx.M 

Pcntabnmoclipbc:nyl ether 
Pcnllehlorubcnzalc 
Pcnlachlonmltrobcnzeno avoc 

PllllachiCRfhcnol PBS1' 

PCIJJICIIIM PEST 

Phcnroodlplwm PBIT 

Pbad IIVOC 

m-Phcnylcncdlllllina avoc 
~CIIIIIIIIJiina 

IIVOC 

~ledal.o 
2-~ 
Phclr-M PBST 
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M~tltll~- 'J~CI/IC ~-cr~nrtngLn~IS 

1Jull: c-...u.,,.re,ga. N· .. ~•a..Jc 'i/T«D 
~ • U.A lhjt S.UScrHJtllll lANl S • ..U ..,,..,,.. _.ecrtlrtld,.. 
II' • U .A JICL l•lllferdllfl "*'' 011!1 
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REGION 6 DEVELOPHENT OF MINIHUM QUANTIFICATION LEVELS 
1· 

INTRODUCTION 

Page 1 

The development of water quality based permit limits to protect 

numeric criteria for taxies 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 
11 detection levels 11 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 discharger 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 (ORO) -~!S.· working to . . . 
standardize detection and.quantitationnevels within ana 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 w~re·examined to select an 
analytical parameter or benchmark .to judge_ s.ensiti.vity of. 

chemical measurements. The ·next goal was to ··select···a minimum 

level .~f sensitivity ~or each of ~the pr~ority.pollutant~ listed 

in 40 -CFR 122 . (Tables II arid. III) .- . ,Then, EPA approv.ed ·met;Jlods 

that could be expected.to achieve'these.minimum.levels were 

identified. · .. ; ='.,..,. : •. '· 

PROCEDURE 

,j .' r., ., • .Selection of an Analytical. Benchmark ··for Sensitivity ... r-:. .... • .,.~ 
• • -- .... - •• ~ -:· ••• -=. ... -·- ... • • .... - ~ ·.J- c... -· .... -:1 - *' e •' ... 

" • :; ~ ., c 1 - ,- ".. ,. '- • : ., -., .;, n·-:- ··, •'• I 1 ~ ..... !"; ! r - ~ ..... '·" ~ ~ ri r.:;; j ":' '\ ,. .. : Q ,., ~ rt • _. ... .,. -/ •. ~· -f' ·- • ':-

·Anai:ytfcal :cfata. is -characterized. -.by a~~m.fml:)er~ -0~ .:.dlff.erent .terms • 

... 'A. true' detection limit ·connotes .the .lowe'=St "cort8entrat'!ori·.i.tl1at a 

given instrument can record. A quantitation limit is the 1owest 

concentration that can be measured with known accuracy. The 

parameters evaluated by Region 6 were the Method Detection Level 

. , .(MDL) .defined .by .. EPA .at, 40 .-CFR .. ~36 ,Appendix .B, Instrument. 

:·~.-oe.t.~<?.tl<?n.· ~y~~,~(.J;P~LA~;iri~~ ~~tf.fP~Ji~~.~<t.qr?1t'~~~~.")~~P7~~:-~~;.t; of 
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Detection (LOD) and Limit of Quantification (LOQ) described by 

the American Chemical Society2 the Pr3ctical Quantificatioh 

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 Leveli or the lowest~int 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 

quantitatively-measured. The~most strqightforward 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, namelr the development of the 

~624 and 1~25 organic analysis methods, the regulation of dioxin 

from pulp ::nd paper mills', and the development of Organic· .. 

Chemical effluent .. guidelines5 • _. . . , 

. .i...... . .. : ;"t . ,! _: : ... ?' •. -~ ·- ~.. . ... . 

. ; . : . . . . . , . . ..... ~ -~ . . . . -. .. . .. ,- . ~- .. .. ~ 

Establishing MOLs for Priority 'Pollutants·-·- .•..... • · · · · ·· ... --.. : 
• .. 

: ~ • ; .. • .... ,.. #' • • 
• ... • 

A literature review was~ made of =analytical· methods ··tliat .have been 

characterized py a low _calibration:·point· or ·minimum level. These 

sources of informatiori were used 'to 'arr1ve at·· appropriate 'low 

calibration points for the available analytical methods. · · 

Volatile and Semivolatile Organics 

The firs t-="stepi-~ fW~the:5=cleveiopinent~-~~a ~wa. t'""er.~qU.al i"
ty~-b"a:sed~permi t 

.. is to obtain the best analytical scan of the toxic, priority.· 

; .. :pollutants· ~·.tha~ _i·s·~reasonabl;.f"==civci:tlabie~~to
 'the ·oroad~:Sp"ectrum of . 

dischargers. ··Gas chromatograph-mass ·spectroscopy· (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 

... t_w~ so~ces f:?~: ~in~~-~-a1;:i~n::.th;~t-~c;~~l:~,-be_ -~?
ed t~·~s,et -~~pr:_~~t:iate 

low· cal-~bratl'on ")Jo~nts·· or MQI!;s for-these '"methods~;:-,_ 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) 6
• These quantitation 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 reference3 • 

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 dip~enlyhydrazine. 

The MLs for three halogenated aliphatic hydroc~rbons, 

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 
r 

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 1.36 .Method 608 • 

. Region 6 chose to ~ase 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 ugjl. A CRQL-has been established at .05 uqjl 

for pure alpha and gamma chlordane isomers. The pesticide listed 

. as a priority pollutant and encountered in wastewaters is 

~ technic_al · qrade chlordane, -which· does· not· provide· as stronq: ·and 

--=-=- d~stinc~ive .chroinatographic::respoi:lse as the·· pure''isomers and is 
~-''·-more •·reliably4quantJ..fied.: at-~ this hiqher ~e\rel·;).C:H.; 'i_J.) :-..:1:: :~.:. 

.... .... ·-= ~ -~~ .. ,;) ~ .. -~:.·-! .··!·~·r :-'"1;:-~. : ~~":..··'~--~ : . : :-· .. ':! 1 !# ·: -~ · ::.;;=;.: 

MetalS::· .. r.·.-..:_· r-..:~_-:.··:J.:I..!.!J:..=· -·:..:'"::: .. \··-:.'.r !.:~.-. ,_::.·-~ :. :·.:. .. ::-~! . .: •. ·::..;.;.i.:~·-·::..·:: 

\'.- ··;:. =:- ~~-:~-:-~--!:·~-· .:, ........ :-:..-·:-·· .:"_ .-..... :-~~:-;.:. . .. ~. 

Region 6 used 'the- contract Required Detection·· Level~'"{CRoL) ~,: .. 
described for metals in CERCLA CLP7 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 anJ 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 ~~ter 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 5 ug/1 for use in marine discharges, based 

on the optimum concentration range dese.ribed in EPA Method 

249.29 • 

Similarly, the MQL for Cadmium, Lead and Silver were based on 

the optimum lowe~ range described in the graphite furnace methods 

for these pollutants9 ~- 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 Cadinium reflected _a sensitivity 

protective of the water. quality ·,criteria for this· metal··and was 

used to set the_ MQL. _..... .:;.., .... !--:· , .. :: _. -. 

- The CRDL has a- direct. r~la t!on to . the .low .. ~alibr"a_ tion. sta~dard 

for. a tomi~~ absorpt_ion. methods.~~' Tb~: QA/ QC. con_trpl. reqU1.r~ents1 

in th~ CLP ·state· til~!: ~!1-~--~M- j?~_iib·~~t~olj~ sta~dar~r-~~s~-~~~;,;~ the 

CRDL for all metals except mercury. For mercury and for ICP 

measurements in which the lowest calibration point may pot pe 
directly related to quantitation, a demonstration of seiisl.tivity 

may be made .. by ·measurement of .. -~'check standard" equal to the. 

CRDL. The measured value should be within ten per cent of the 

known concentration. 

-- -:: _r; :. t: -~ ... ·: 
. c .• .. 

- -· ~ I 
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Discharaer-Specific Quantification 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 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 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: 

LOD = 3 s.d. 
LOQ = ~0 s.d. 
LOQ = ~0/3 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 limits 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 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 identified 

baseline for quantitation.on which the decision to impose a limit 

can be made. 
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MINI HUH QUANTIFICATION LEVELS (HQLs} 

METALS AND CYANIDE 

Antimony (Total) 1 

Arsenic (Total) 1 

Beryllium (Total) 1 

Cadmium (Total) 2 

Chromium (Total) 1 

Chromium (3+)1 

Chromium (6+)1 

Copper (Total) 2 

Lead (Total) 2 

Mercury (Total)1 

Molybdenum (Total)9 

Nickel (Total) 1 

Nickel (Total) 2 

Selenium (Total) 1 

Silver (Total) 2 

Thallium (Total) 1 

Zinc (Tota11 

Cyanide (Total} 1 

DIOXIN 

2,3,7,8-Tetrachloso-dibenzo-
p-dioxin (TCOO} 

VOL~TILE COMPOUNDS 

Acrolein4 

Acrylonitrile4 

Benzene4 

Bromo formS 

Carbon Tetrachlorides 

Chlorobenzene5 

Chlorodibromomethanes 

Chloroethane6 

2-chloroethyl vinyl ether4--_ ~i 

Chloroforms·. 

Dichlorocromomethane5 

1,1-DLchloroethane5 

1,2-Dichloroethanes 

1,1-Dichloroethylene5 

1,2-Dichloropropane5 

1,3-Dichloropr~py1enes 

Ethylbenierie5 

, .. ... _ 
r ' . ...... 

, 
··-

r 
.J.:. 

o.:. 

REQUIRED MQL 

(Freshwater) 

(Marine) 

(ug£Ll EPA METHOD 

200.7 

206.2 

200.7 

60 

10 

5 --
1 

10 

10 

10 

10 

5 

.2 

213.2 

200.7 

'200. 7 

200.7 

220.2 

239.2 

245.1 

200.7 

200.7 

249.2 

270.2 

272.2 

279.2 

200.7 

335.2 

30 ~-
40 
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He~hyl Bromide [Bromomethane) 0 

Methyl Chloride (Chloromethane] 6 

He~hylene Chlorides 

1,1,2,2-Tetrachloroethanes 

Tetrachloroethylenes 

Toluenes 

1,2-trans-Dichloroethylenes 

1,1,1-Trichloroethanes 

1,1,2-Trichloroethane5 

Trichloroethylene5 

Vinyl Chlorides 

~CID COMPOUNDS 

2-Chlorophenols 

2,4-Dichlorophenols 

2,4-Dimethylphenol7 

4,6-Dinitro-o-cresol 

[2 methyl 4,6-dinitrophenols 

2,4-Dinitrophenols 

2-Nitrophenol6 

4-Nitrophenols 

p-Chloro-m-Cresol 

[4 chloro-3-methylphenol]S 

Pentachlorophenoi5 

Phenol5 

2,4,6-Trichlorophenol5 

B~SE/NEOTBAL COMPOUNDS 

AcenaphtheneS 

Acenaphthylenes 

Anthracenes 

Benzidine4 

,_.·:-

Benzo(a)anthracenes """' 

Benzo(a.)pyrenes c-.: 

3,4-Benzofluora.nthene5 01 

Benzo(qhi:}·perylene6 . or' 

Benzo(k)fluora.ntheneS 0! 

B is ( 2-chloroethoxy) metha.nes·~ 

Bis(2-chloroethyl) ethers 

Bis(2-chloroisopropyl) ethers 
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4-Bromophenyl phenyl ether5 o.!: 

Butyl benzyl phthalate5 Ol 
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2-Ch1oronaptha1ene5 10 625 \ 

4-Chlorophenyl phenyl ether5 10 625 

Chrysene5 10 625 

Oibenzo (a, h) anthracene6 20 625 

1,2-Dichlorobenzene5 10 625 

1,3-Dichlorobenzene5 10 62~ 

1,4-Dichlorobenzene5 10 625 

3,3'-Dichlorobenzidine6 50 625 

Diethyl Phthalate5 10 625 

Dimethyl Phthalate5 10 625 

Di-n-Butyl Phthalate5 10 625 

2,4-Dinitrotoluene5 10 625 

2,6-Dinitroto1uene5 10 62S 

Di-n-cetyl Phthalates 10 .1,. 62S 

1,2-Diphenylhydrazine4 20 62S 

Fluoranthenes 10 62S 

Fluorene5 10 62S 

Hexach1orobenzene5 10 62S 

Hexachlorobutadiene5 10 625 

HexachlorocyclopentadieneS 10 ·~ 625 

Hexachloroethane6 20 
i 625 

Indeno (1,2,3-cd) pyrene6 20 62S 

(2,3-o-phenylene pyrene) 

Isophorones 10 62S 

Naphthalenes 10 62S 

Nitroben~enes 10 625 

N-nitrosodimethylamine6 so 625 

N-nitroaodi-n-propylamine6 20 625 

N-nitroaodiphenylamine6 20 625 

Phenanthrene5 10 625 

Pyrene5 10 625 

1,2,4-Trichlorobenzene5 10 62S 

~~Sli£IJ2E~ 

Aldr.Ln7 .as 608 

Alpha-BHC7 .as 608 

Beta-aac7 .as 608 

Gamma-BHC (Lindane)7 .OS 608 

Delta-BHC7 .OS 608 

Chlordane7 . 2 608 

4 1 4'-DDT7 .1 608 

4,4'-DDE (p,p-DDX)7 .1 608 

4,4'-DDD (p,p-TDE) 7 .1 608 



Attachment 1 

Dieldrin7 

Alpha-endosulfan7 

Beta-endosulfan7 

Endosulfan sulfate7 

Endrin7 

Endrin aldehyde7 

Heptachlor7 

Heptachlor epoxide7 
(BHC-hexachlorocyclohexane) 

PCB-1242 7 

PCB-1254 

PCB-1221 

PCB-1232 

PCB-1248 

PCB-1260 

PCB-1016 

Tcixaphene7 

1 CRDL 
2 Method 213.2, 239.2, 220.2, 272.2 
3 Dioxin National Strategy 

4 No CRQL ·established · .. 

5 CRQL basis, equivalent to ML 
6 ~ basis, 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 
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.1 608 

. 1 608 

. 1 608 
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1.0 608 
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