
1:' 

ueRAR"' coPY 

Draft Report 

RCRA Facility Investigation 
Phase ill 
Ciniza Refinery 
Gallup, New Mexico 

Giant Refining Company 

October, 1992 



,, 

IIIII 

-
IIIII -
IIIII -
1!111111 

-------------
1!111111 -----
IIIII -
IIIII ---
IIIII -----

TABLE OF CONTENTS 

Section Page 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1 
1.1 GENERAL INTRODUCTION TO PHASE III ..................... 1-1 
1.2 SAMPLE NUMBERING SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1 
1.3 CERTIFICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2 

2.0 QUARTERLY PROGRESS REPORTS .............................. 2-1 

3.0 PROJECT NOTIFICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1 

4.0 STATISTICAL ANALYSIS ....................................... 4-1 
4.1 STATISTICAL ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1 
4.2 NOTES ON THE STATISTICAL ANALYSIS . . . . . . . . . . . . . . . . . . . . . 4-2 

5.0 SUMMARY AND DISCUSSION OF SWMUs . . . . . . . . . . . . . . . . . . . . . . . . . 5-1 
5.1 SWMU NO.3 EMPTY CONTAINER STORAGE . . . . . . . . . . . . . . . . . . 5-1 

5.1.1 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1 
5.1.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2 
5.1.3 Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2 

5.2 SWMU NO. 4 OLD BURN PIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2 
5.2.1 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2 
5.2.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3 
5.2.3 Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4 

5.3 SWMU No. 5 LANDFILL AREAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4 
5.3.1 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5 
5.3.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5 
5.3.3 Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-6 

5.4 SWMU NO. 7 FIRE TRAINING AREA . . . . . . . . . . . . . . . . . . . . . . . . . . 5-6 
5.4.1 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-6 
5.4.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-7 
5.4.3 Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-8 

5.5 SWMU NO. 11 SECONDARY OIL SKIMMER . . . . . . . . . . . . . . . . . . . 5-8 
5.5.1 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-8 
5.5.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-9 
5.5.3 Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-9 

TABLES 

FIGURES 

APPENDIX A - Field Data 

APPENDIX B - Tabulated Analytical Data 

APPENDIX C • Laboratory Reports 

SEC\J42111102992.rpt 
1 



I, 

--
IIIII! 

-------------------
11!11! ---------------

Table No. 

5.1.2.1 

5.2.2.1 

5.2.2.2 

5.3.2.1 

5.4.2.1 

5.5.2.1 

Fi2Jlre No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

SECIJ4211\l 02992.rpt 

TABLE OF CONTENTS 
(Continued) 

LIST OF TABLES 

Volatile Organic Compounds Detected in Soil, SWMU No.3 

Volatile Organic & Semivolatile Organic Compounds Detected in Soil, 
SWMUNo. 4 

Metals Exceedances Detected in Soil, SWMU No.4 

Metals Exceedances Detected in Soil, SWMU No. 5 

Oil & Grease and Total Petroleum Hydrocarbon Concentrations in Soil, 
SWMUNo. 7 

Volatile Organic & Semivolatile Organic Compounds Detected in Soil, 
SWMU No. 11 

LIST OF FIGURES 

Location Map 
Site Map, SWMU No.3 
SWMU No. 3, Empty Container Storage 
Site Map, SWMU No. 4 
SWMU No. 4, Old Bum Pit 
Site Map, SWMU No.5 
SWMU No. 5, Landfill Areas 
Site Map, SWMU No. 7 
SWMU No.7, Fire Training Area 
Site Map, SWMU No. 11 
SWMU No. 11, Secondary Oil Skimmer 

11 



I, 

-... 
------------------------------------

1.0 INTRODUCTION 

1.1 GENERAL INTRODUCTION TO PHASE III 

This report documents Phase III sampling and analysis of Solid Waste Management Units 

(SWMUs) outlined during the Resource Conservation and Recovery Act (RCRA) Feasibility 

Investigation (RFI) conducted at Giant Refining Company's (Giant) Ciniza Refinery, 

located near Gallup, New Mexico. The SWMUs investigated during Phase III include 

SWMU No.3, 4, 5, 7, and 11. 

Field activities for Phase ill of the RFI were conducted from May 5 through May 14, 1992. 

Soil samples were collected at each SWMU by Giant personnel using a hand auger. The 

soil samples were then submitted to Westech Laboratories Inc. (Westech) in Phoenix, 

Arizona for analysis. All sampling, decontamination procedures, and laboratory analysis 

were conducted according to Giant's approved Generic Sampling Plan. 

The remainder of this section includes a discussion of the sample numbering system and 

Giant's Certification of this document. Section 2.0 contains quarterly progress reports for 

the RFI. Project notifications are included in Section 3.0. A review of the statistical 

analysis conducted on background levels of metals in the Ciniza Refinery area compared to 

analytical results is summarized in Section 4.0. A discussion of the analytical results for 

each SWMU, including recommendations for further action, is presented in Section 5.0. 

Sample collection data, field data management forms, tabulated analytical data, and 

laboratory reports, are presented in the Appendices. 

1.2 SAMPLE NUMBERING SYSTEM 

A unique system was developed for numbering all samples collected during the RFI. This 

numbering system when compared with maps of boring locations assures the ability to 

pinpoint the exact location of each sample. A description of this sample numbering process 

is as follows: 

SEC\J4211\102992.rpt 1-1 
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Note# 

Sample# 

1 

RFI 

Note #1 = Sampling event title 
Note #2 = SWMU number 

2 

01 

Note #3 = Specific boring number in each SWMU 
Note #4 = Type sample 

V = Vertical 
A= Angle 
D = Duplicate 
E = Equipment rinse 

Note #5 = Beginning depth of sample interval 

1.3 CERTIFICATION 

3 

04 

4 

v 
5 

9.0 

I certify under penalty of law that this document and all attachments were prepared under 

my direction or supervision in accordance with a system designed to assure 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 be 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. 

Zeke Sherman, Environmental Manager Date 

SEC\J4211\102992.rpt 1-2 
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August 11, 1992 

Barbara Driscoll 
U.S. Environmental Protection Agency 
Region VI 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

Re: Quarterly Progress Report 

Dear Mr. Driscoll: 

tijl.·!.'ti 
REFINING CO. 

Route 3. Box 7 
Gallup. New Mexico 
87301 

505 
722-3833. 

Giant Refining Company Ciniza (GRC) is submitting this 
quarterly progress report as required by the May 31, 1990 RFI 
Workplan approval letter and HSWA Permit Condition C.4., Page 11. 

G R C finished so i 1 sam p 1 in g of S WMU ' s # 3 , 4 , 5 , 7 , and 11 on 
Nay 15, 1992. All samples were sent to Westech Laboratories 
for analysis. Hard copy of analytical results has been received 
and tabulated and is currently having statistical analysis done 
by Mr. Mark Wilson of the University of New Mexico. 

The inspection of the remaining process wastewater system (that 
part not inspected in 1990) is being organized. Please refer 
to the attached drawings for lines that may be inspected. The 
lines were identified using the drawings included in the approved 
RFI Workplan and by using a corrected drawing from a 
hydroblasting project completed in 1988. Only lines marked 
in blue may be inspected and will represent what GRC believes 
will reasonably demonstrate the integrity of the process 
wastewater system. Some lines may not be inspected due to safety 
or process considerations. 

This inspection is tentatively scheduled to take place in late 
August, 1992. 

If you require additional information, please contact Lynn 
Shelton, of my staff, at (505) 722-0227. 

"I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision 
in accordance with a system designed to assure 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 

A Oiv•s1on of Giant Industries. Inc. 



,, 

----------------
11111111 ---------------------

. 

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." 

Sincerel~ 

~okes 
Refinery Manager 
Ciniza Refinery 

JJS/TLS:sp 

cc: Kim Bullerdick - Corporate Counsel 
Giant Industries Arizona, Inc. 
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April 8, 1992 

Barbara Driscoll 
U.S. Environmental Protection Agency 
Region VI 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

Re: Quarterly Progress Report 

Dear Ms. Driscoll: 

rr;'/,.l.'ti 
REFINING CO. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722·3833 

Giant Refining Company - Ciniza is submitting this Quarterly Progress Report 
as required by the May 31, 1990 RFI Workplan approval letter and HSWA Permit 
Condition C.4., Page 11. 

Giant Refining Company - Ciniza will begin the Phase III RFI Project on May 
4, 1992. A schedule of the sampling is attached. 

\~estech Laboratories ( 3737 East Broadway Road, Phoenix, Arizona, ( 602) 
437-1080, Attention: Barbara Brutton) has been awarded the analytical phase 
of the Rn sampling event. Westech was selected on the basis of cost and 
on the QA/QC program. 

If you require additional information, please contact Lynn Shelton, of my 

staff, at (505) 722-0227. 

"I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in a system designed to assure 
that qualified personnel 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 a\>are that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment for 
knowing violations." 

Sincerely,. 

l . ,.-. ) : 
f,, "4-'j' ,_ .. ·- _,,. ,~ 

• John Stokes 
Refinery Manager 
Giant Refining Company - Ciniza 

TLS:sp 

A Div1510n ot Giar.: lr.:::.:stnes. Inc. 
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cc w/attachments: Zeke Sherman 
Environmental Manager 
Ciniza Refinery 

Kim Bullerdick 
Corporate Counsel 
Giant Industries Arizona, Inc. 
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IFI WOI~PLAN PHASE III 

May 4, 1992 

Training 
Load Equipment 
SWMU Site Tour 

May 5, 1992 

SWMU 14 

May 6, 1992 

SWMU #3 

May7, 1992 

SWMU #7 
SWHU #11 

May 8, 1992 

SWMU #5 

May 11, 1992 

Continue SWMU #5 

May 12, 1992 

Continue SWMU #5 

May 13, 1992 

Burn Pit 

Empty Container Storage 

Fire Training Area 
Secondary Oil Skimmer 

Land Fill Area 

Begin set-up for sewer line inspection 

Expect one week to complete 

1992 

8:00 

9 Samples 

12 Samples 

12 Samples 
4 Samples 

48 Samples 

48 Samples 

48 Samples 

4:15 
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January 31, 1992 

Rich Mayer 
U. S. Environmental Protection Agency 
Region VI 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

Re: Quarterly Progress Report 

Dear Mr. Mayer: 

tdltl.'ij 
REFINING CO . 

Route 3, Box7 
Gallup, New Mexico 
87301 

50S 
722·3833 

Giant Refining Company is submitting this quarterly 
report as required by the May 31, 1990 RFE Workplan 
letter and HSWA Permit condition C.4., page 11. 

progress 
approval 

Specific locations for sampling during Phase III of the RCRA 
Facility In vest iga tion have been identified and numbered 
individually, using the following system: 

1 2 

RFI 03 

#1 R Sampling event 
#2 • SWMU number 

3 

02 

#3 • Specific sample location in SWMU 
#4 • Type of sample 

V • Vertical 
D • Duplicate 
E • Equipment rinse 

#5 • Beginning depth of sample interval 

4 5 

v o.o 

These numbers correspond to the SWMU maps (attached) for a 
positive identification. 

Several contract analytical laboratories have been asked to 
submit cost proposals for the analytical work involved in Phase 
III, RFI. Their submittals are due by February 29, 1992. At 
that time, cost and qualifications will be compared. 

A tentative schedule of the Phase III, RFI sampling and 
investigation event is May 4, 1992 through May 22, 1992. Details 

A Owision of Giant fndustnes. Inc. 
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. 
of the schedule will be forwarded to you when they are available. 

Identification of Contact Wastewater Collection System individual 
lines for inspection has begun and will be submitted to you 
when available. 

"I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that qualified 
personnel gather and evaluate the information submitted. Based 
on my inquiry of the per son 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." 

Sincerely, 

John Stokes 
Refinery Manager 
Giant Refining Company - Ciniza 

JJS/TLS:sp 

cc w/enclosures: Lynn Shelton, Environmental Assistant 
Ciniza Refinery 

Kim Bullerdick, Corporate Counsel 
Giant Industries Arizona, Inc. 
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May 18, 199 2 

Barbara Driscoll 
U.S. Environmental Protection Agency 
Region VI 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

Dear Ms. Driscoll: 

tijl.·!.'tj 
REFINING CO. 

Route 3. Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

As you know, Giant Refining Company will be conducting the third 
phase of its RCRA Facility Investigation this summer. In 
preparing for these activities, I have reviewed the reports 
from the previous two phases and have made the following 
observations. 

In the soil samples taken from the various sites during Phase 
I and Phase II activities, laboratory analysis indicated that 
certain metals (Antimony and Selenium) were consistently reported 
as non-detectable in both the original background plot samples 
and all soil samples subsequently collected at each of the 
Phase I and Phase II sites. Based on this information, the 
two metals (Antimony and Selenium) are not expected to be seen 
above detection limits in the Phase III soil samples. 

Of the metals analyzed for in the background plot and reported 
above their respective detection limits in samples taken during 
Phase I and Phase II activities, two did not exceed their 
statistical tolerance limits in either Phase I or Phase II 
samples. These two metals are Arsenic and Vanadium. The 
results indicate that in all previously collected soil samples, 
the concentration of Arsenic and Vanadium were seen at normal 
background levels and can be expected to be seen at background 
levels in Phase III soil samples. Of the remaining metals seen 
in samples taken from the background and Phase I and Phase 
II sites, seven exceeded their tolerance limits, only 
infrequently and by less than five percent. The metals are 
Barium, Beryllium, Cobalt, Copper, Nickel, Potassium, and Zinc. 
Most of the above metals are not associated with either refinery 
activities or refinery waste streams. 

Because Giant 
occurrence of 
Phase I and 

now has sufficient historical data on the 
these metals in the background plot and various 

Phase II sampling locations, we are proposing to 

A DivisiOn of Giant Industries. Inc. 
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reduce the list of metals to perform analysis on for the Phase 
III soil samples based on the following reasons: 

1) That the metal constituent was not detected in the background 
plot or subsequent soil samples, and; 

2) That the metal is ubiquitous and not associated with 
refinery activities, and; 

3) That the metal did not significantly exceed the tolerance 
interval in either Phase I or Phase II samples. 

The following is a list of metals that Giant requests to remove 
from the Phase III soil samples analytical list: 

Antimony 
Selenium 
Arsenic 
Barium 
Beryllium 
Cobalt 
Copper 
Potassium 
Zinc 

Removing the above metals from the analytical list would leave 
the following to be evaluated: 

Cadmium 
Chromium 
Lead 
Nickel 
Vanadium 

We believe that by removing the stated metals from the analytical 
list, the remaining sites can be adequately and cost effectively 
characterized for releases. 

Please contact me at your earliest convenience to .discuss this 
matter. 

Thank yo~ 

~~ 
Environmental Manager 
Ciniza Refinery 

cc: John Stokes -Refinery Manager - Ciniza Refinery 
Lynn Shelton - Environmental Assistant - Ciniza Refinery 
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4.0 STATISTICAL ANALYSIS 

4.1 STATISTICAL ANALYSIS 

The statistical analysis is concerned with the problem of comparing observations of the 

concentrations of metals from compliance data with observations of concentrations from 

background data in order to determine if the concentrations of metals from the compliance 

data exceed, in a statistically significant fashion, the concentrations from the background 

data. The primary method used is that of the construction of a tolerance interval and the use 

of the resulting upper tolerance limit. The analysis was carried out in the following way: 

1. 

2. 

3. 

The background data consisted, for each of the nine metals analyzed, of from 

two to twelve values at each of two depths. 

For each metal, at each of the two depths, the (one-sided) tolerance interval 

was constructed using the following technique: 

a) Calculate the mean, X, and the standard deviation, SD, from the 

background data. (If a measurement was listed non-getectable (nd), 

then the value used was one-half of the detection limit.) 

b) 

c) 

Construct the one-sided upper tolerance limit as TL = X, + KS, 

where K is the one-sided normal tolerance factor. 

The tolerance interval is the interval {O,TL}. This interval will contain, 

with 95% confidence, 95% of random observations from the same 

distribution as the background data. 

The observations forming the compliance data (for the same metal at the 

same depth) are now compared, one by one, with the upper tolerance limit, 

TL, found above. If an observation exceeds TL, this is interpreted as 

statistically significant evidence that the observation is from a distribution with 

SEC\J4211\102992.rpt 4-1 
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a higher concentration of the metal and that, therefore, contamination has 

probably occurred. 

4.2 NOTES ON THE STATISTICAL ANALYSIS 

1. In order to construct the upper tolerance limit, the background data is assumed to 

be approximately normally distributed. This assumption was checked by calculating 

the coefficient of variation ( CV) for each of the background data sets. If this value 

exceeds 1, then that fact indicates non-normality. In none of the data sets analyzed 

did the coefficient of variation exceed 1. It was therefore assumed that the values 

observed in the background wells were normally distributed. No other tests of 

normality were carried out. 

2. If the standard deviation for the background data is zero, (i.e., all values are the 

same), then the tolerance interval approach is not particularly useful. In that case 

the upper tolerance limit is identical to the common value of the background data 

values and any observation coming from the compliance wells which exceeds that 

upper tolerance limit must be taken as evidence of contamination. This was the 

situation for the following metals (and depths): 

(a) Beryllium (shallow) -four measurements of 1.0 each. 

(b) Cadmium (deep) - six measurements all of which were non-detectable. 

(c) Mercury (deep)- six measurements all of which were non-detectable. 

For these metals and depths an analysis of variance would ordinarily be used in place 

of the tolerance interval method. for the data being reported, however, all of the 

metals listed above were present in non-detectable amounts in the compliance data. 

It is obvious that no contamination has occurred and so no additional statistical tests 

were performed. 

The metals in question are marked on the RFI report on background data with an 

asterisk. *. 

3. The analytical results reported under the sample column are reported in mg/kg. 
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RFI REPORT 
BACKGROUND DATA 

Background Data for Arsenic: Less than 5 feet levels. 

Data: 3.8, 4.4, 0.5, 0.4 
Mean: 2.27 
SD: 1.84 
The Upper Tolerance Umit 
The Coefficient of Variance 

= 11.73 
= 0.81 

Background Data for Arsenic: 5 feet and deeper levels. 

GIANT REFINING COMPANY 

Data: 
Mean: 

6.2, 5.8, 7, 6, 2.8, 7.2, 0.6, 0.3, 0.3, 0.6, 1.1, 0.3 
3.18 

SD: 2.85 
The Upper Tolerance Umit 
The Coefficient of Variance 

= 10.98 
= 0.89 

Background Data for Barium: Less than 5 feet levels. 

Data: 300, 250, 280, 230, 300, 370, 300, 300, 280, 300, 380, 290 
Mean: 298.33 
SD: 46.38 
The Upper Tolerance Limit = 408.81 
The Coefficient of Variance = 0.14 

- Background Data for Beryllium: Less than 5 feet levels. 

-
-
---
-----

Data: 1,1,1,1 
Mean: 1.00 
SD: 0.00 
The Upper Tolerance Limit 
The Coefficient of Variance 

= 1.00 
= 0.00 

Background Data for Beryllium: 5 feet and deeper levels. 

Data: 1.3, 1.2, 1.3, 1, 0.8, 1.3, 1.1, 1.2, 1.2, 1.3, 1.2, 0.8 
Mean: 1.14 
SD: 0.18 
The Upper Tolerance Limit = 1.62 
The Coefficient of Variance = 0.15 
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RFIREPORT 
BACKGROUND DATA 

GIANT REFINING COMPANY 

Background Data for Cadmium: Less than 5 feet levels. 

Data: 0.3, 0.3, 0.5 
Mean: 0.33 
SD: 0.12 
The Upper Tolerance Limit 
The Coefficient of Variance 

= 1.24 
= 0.35 

Background Data for Cadmium: 5 feet and deeper levels. 

Data: 0.3, 0.3, 0.3, 0.3, 0.3, 0.3 
Mean: 0.25 
SD: 0.00 
The Upper Tolerance Limit 
The Coefficient of Variance 

= 0.25 
= 0.00 

Background Data for Chromium: Less than 5 feet levels. 

Data: 7, 7, 3, 5, 5, 6, 6, 5, 4, 4, 4, 4 
Mean: 5.00 
SD: 1.22 
The Upper Tolerance Limit = 8.35 
The Coefficient of Variance = 0.24 

Background Data for Chromium: 5 feet and deeper levels. 

Data: 7, 4, 7, 3, 3, 5, 4, 5, 4, 4, 3, 4 
Mean: 4.42 
SD: 1.32 
The Upper Tolerance Limit 
The Coefficient of Variance 

= 8.03 
= 0.30 

Background Data for Lead: Less than 5 feet levels. 

Data: 12, 13, 9, 11, 9, 11, 12, 10, 11, 12, 1, 10 
Mean: 10.08 
SD: 2.98 
The Upper Tolerance Limit 
The Coefficient of Variance 

= 18.25 
= 0.30 

Background Data for Lead: 5 feet and deeper levels. 

Data: 
Mean: 
SD: 

SECIJ4211\102992.rpt 

12, 11, 12, 9, 9, 10 
10.50 
1.26 
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RFIREPORT 
BACKGROUND DATA 

SD: 2.14 
The Upper Tolerance Limit 
The Coefficient of Variance 

SEC\J4211\102992.tpt 

= 17.74 
= 0.18 
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RFI REPORT 
COMPLIANCE DATA 

GIANT REFINING C~ANY 

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

RFI0401YO.O 

RFI0401V3.0 

RFI0401V4.5 

RFI0402VO .. O 

RFI0402V3.0 

11ETAL 

Arsenic 
Barium 
Beryllium 
Cadlllium 
Chr01111wn 
Lead 
Hercury 
Nickle 
Vanadium 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chro~aium 
Lead 
Mercury 
Nickle 
Vanadium 

ATsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Mercury 
Nickle 
Vanadium 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Mercury 
Nickle 
Vanadium 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chro11lum 
Lead 
Mercury 
Nickle 
Vanadium 

SAMPLE 
DATA 

NO 
380 
NO 
NO 
9.8 
9.5 
ND 
11 
7.9 

NO 
1300 
NO 
NO 
15 
12 
NO 
12 
9.0 

NO 
900 
NO 
NO 
6.2 
10 
NO 
9.1 
6.8 

NO 
480 
NO 
ND 
10 
13 
NO 
11 
11 

NO 
360 
NO 
NO 
3.2 
16 
NO 
6.3 
NO 

NOTE 

Within the toleTance li•it. 
Within the tolerance limit. 
Within the tolerance li•it. * 
Within the tolerance limit. 
Exceeds the tolerance limit by 17.4-. 
Within the tolerance li•it. 
Within the tolerance li•it. 
Within the tolerance llalt. 
Within the tolerance limit. 

Within the tolerance lialt. 
Exceeds the toleTance limit by 218.0%. 
Within the tolerance limit. • 
Yithin the tolerance limit. 
Exceeds the tolerance limit by 79.6-. 
Within the tolerance limit. 
Within the tolerance limit. 
Within the tolerance limit. 
Within the tolerance liait. 

Within the tolerance limit. 
Exceeds the tolerance limit by 120.1-. 
Within the tolerance liait. * 
Within the tolerance liait .. 
Within the tolerance limit. 
Within the tolerance limit. 
Within the tolerance limit. 
Within the tolerance limit. 
Within the tolerance limit. 

Within the tolerance limit. 
Exceeds the tolerance limit by 17.4~. 
Within the tolerance limit. * 
Within the tolerance limit. 
Exceeds the toleTance limit by 19.7-. 
Within the tolerance limit. 
Within the tolerance limit. 
Within the tolerance limit. 
Within the tolerance limit. 

Within the tolerance limit. 
Within the toleTance limit. 
Within the tolerance limit. * 
Within the tolerance li•it. 
Within the tolerance li•it. 
Within the tolerance li111it. 
Within the tolerance limit. 
Within the tolerance limit. 
Within the tolerance li•it. 
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.. OCT-21-'92 WED 15:23 ID:GIAi'IT REFII-111-IG CO 

RFI REPORT 
COHPLIANCE DATA 

TEL t-10: 595 722 3833 X219 tt23-1 P98 

GIANT REFINING COfiPANY 

------------------------------~-~----~-------------------------
SAI'1PLE 

METAL DATA NOTE 

Rf'I0402Y4.5 ll'ttraenic. ND Within ~ho ~olerance ll•it. 
Bariu• 1~0 a.lithin the tolar a~• li•it. 
Bel"Ylllum NO Wlt.hln t.he tolerance 11•1t ... 
Cadmium NO a.lithin the tolerance li•i~. 
ChT'ollium 17 Exceed• the toleT'a~A Ilait by 103.6~. 
Lead 11 Within t.he ~oler•~• 11•1~. 
HeT'CUT'Y ND Within the toleTance ll•it. 
Nickle 17 Exceeds the t.oleTance limit bY 35.8~. 
Vanadium 5.7 Within the toleranc.e li•it. 

RF'I0403VO.O Arsenic ND Wit.hin t.he t.olerance 111Dlt. 
Barium 120 Within the toleTance ll•it. 
Ber Y 111 UIR NO Within the tolerance limit. * 
Cad11ium ND Within tho tolerance limit. 
Chrol'liulll 19 Exceeds the tolerance limit by 127.6~. 
Lead 30 Exceeds the tolerance limit by 64.4~. 
Mercury NO Within the tolerance limit.. 
Nickle 20 Excoodo the toleraftOe limit by 69.8t. 
Vanadium 58 Exceeds the tolerance liMit. bY l8b.1~. 

RFI0403V3.0 Arsenic NO Within the tolerance li•lt_ 
sarium 290 W1th1n the tolerance limit.. 
eeryllium NO Within tho toloTance llait. • 
Cad111ium NO Within the tolerance li•it. 
Chro111um 15 Exceeds the tolerance li•it. by '79.6~. 
Lead 27 Exceeda the tolerance limit by 47.ft. 
Mercury ND lolithin the tolerance li•it. 
Nickle 21 Exceeds tho tolerance limit by 67.8\i. 
Vanadium ND lolithin the tolerance 11•1t. 

Rtri0403V4.S Arsonic NO Within the tolerance li•it.. 
Barium 110 lolithin the toler a nee liMit-
Beryllium NO Within the t.olerance limit.. • 
Cadmium NO Within tho tolerance liait. 
ChroMium 20 Exceeds the tcleranee limit by 139_St_ 
Lead 18 Wlt.hin the tolerance 11•1~. 
Mercury ND Within tho tolerance li•it. 
Nir::klA 36 Exceeds the tolerance limit by 18/.b~-
Vanadium 28 Eac••ds the tolerance limit by 38.11t. 

RFIOSOlVO.O Arsenic 4.3 Within the tolerance lilllt. 
Barium 2~0 Within the tolerance limit. 
Beryllium ND Within the tolerance limit_ * 
Cadmium NO Within the tolerance llmlt. 
Chrolaiu• 8.7 Exceeds the tolerance li•it by 4.2%. 
Lead 10 Within the tolerance li11lt. 
Mercury ND Within the tolerance limit. 
Nickle ~.8 Within the tolerance li•it_ 
vanadium 8.1 Within the tolerance ll•i~. 
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- RFI REPORT GIANT REFINING COMPANY - COMPLIANCE DATA 
-----------~~--~---------------------~~~------------------------

SAP'IPLE - RFI• METAL DATA NOTE - RFI0501V3.0 Arsenic 14 Exceeds the tolerance limit by 19.4~. - Barium 240 Within the tolerance li•it. 
hrylllum NO Yithin the tolerance li•it. • - Cadmlun. ND Yithin the tolerance liMit. - ChrOMium 6.8 Within the tolerance limit. 
Lead 8.1 Within the tolerance limit. - Mercury NO Within the tolerance limit. 
Nickle 4.9 Within the tolerance limit. 

!1111111 Vanadium 6.3 Within the tolerance limit. - RFIOS01V7.0 Arsenic 9.4 Within the tolerance lllllt. - Barium 270 Within the tolerance liait. 
Beryllium NO Within the tolerance liMit. - Cadmium NO Within the tolerance liMit. • 
Chromium 8.3 Exceeds the tolerance limit by 3.4~. - Lead 6.5 Yithin the tolerance limit. - Mercury ND Within the tolerance limit. * 
Nickle 6.1 Within the tolerance limit. - Vanadium 7.0 Within the tolerance limit. - RFI0501Y9.5 Arsenic 6.6 Within the tolerance limit. - Barium 120 Within the toleTance limit. 
Beryllium NO Within the tolerance limit. - Cad111ium ND Within the tolera~e limit. • 
Chromium 27 Exceeds the tolerance limit by 236.3t. - Lead 10 Within the tolerance limit. - Mercury NO Within the tolerance limit. * Nickle 14 Exceeds the tolerance limit by 18.7~. - Vanadium 5.1 Within the tolerance limit. - RFI0501D9.5 Arsenic 2.7 Within the tolerance lillit. - Barium 290 Within the tolerance limit. 
Beryllium ND Within the tolerance limit. - Cadmium NO Within the tolerance li•it. • 
Chromium 12 Exceeds the tolerance limit by 49.S!t. - Lead 11 Within the tolerance limit. - Mercury NO Within the tolerance li•it. * 
Nickle 10 Within the tolerance limit. - Vanadium 4.6 Within the tolerance limit. - RFIOS02VO.O Arsenic 12 Exceeds the tolerance limit by 2.3%. - Barium 340 Within the tolerance limit. 
Beryllium NO Within the tolerance limit. * - Cadmium NO Within the tolerance limit. 
Chromium 8.2 Within the tolerance limit. - Lead 7.8 Within the tolerance llait. - Hercury NO Within the tolerance li•it. 
Nickle 7.6 Within the tolerance limit. - Vanadium 8.1 Within the tolerance liait. 

---
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RFI REPORT GIANT REFINING COMPANY 

1111101 COHPLI~NCE OAT~ - ---------------------------------------------------------------- SA1'1PLE 
RFitl= METAL DATitt NOTE - RF10502V3.0 Arsenic 6.7 Within the toleraftQe 11•1t. - Barium 380 Within the tolerance liait. 

Beryllium ND Within the tolerance llwtit. • .a: - Cadmium NO Within the tolerance li .. it.. 
Chro•tum 5.7 W1~1\in ~h• ~olerance lillit. - Lead 4) Within the tolerance lltdt. 
MeT"cury ND Within the tolerance 11Mit_ - Nickle 4.7 W1th1n the tolerance l1111t. 
vanadium 8.6 Within the tolerance ll•lt. -- RFI0502V7.0 Arsenic 9.6 WiLhin Lhe Lultn at.c• limit. 
hriYm 1~0 Within the tolerance limit. - Beryllium NO Within the tolerance limit. 
Cadmium NO Within the tolerance limit. * - Chromium 16 Exceode tho tolerance ll•it by 99.3~. 
Lead 14 Within the tolerance limi~. - Herc;ury NO Within the tolera~e limit. * 
Nickle 7.3 Within the tolerance limit. - vanadium /.".J W1th1n tne tolerance 11m1t. - RFIOS02V9.5 Arsenic 7.8 Within the toleraneA Jiait._ - Barium 2'0 Within the toleTance limit. 
BeT"yllium ND Within the tolerance ll•it. 
Cadmium ND Within the tolerance Hml t.. * - Chromium e.s Excoeda ~ho ~olerance li•it by 5.9%. - Lead 6.5 Within the tolerance liMit. 
Mercury NO Within the tolerance li•lt. * - Nickle 7.3 Within the tolerance limit. 
Vanadium 4.7 Within the tolerance liait. - RFI0503YO.O Arsenic 19 Exceeds the tolerance liMit by 62.0~. - Barium 2'0 Within th• toleranee limit_ 
BerYllium NO Within the tolerance llmlt. • - Cadmium NO Within ~ho ~oloranoe limit. 
.r:hrnmi 1111 110 Fx~aarlR the tolerance limit by 1217.2~. - L•ad 21 Eaceeds the tolerance limit by 1S.1~. - Mercury ND Within the tolerance limit. 
Nickle 4& Exceeds the ~olerance 11m1t by 267.5:t. - Vanadium 10 Within the tolerance limit. 

- Rfl0503V3.0 Arsenic 16 Exceeds ~he tolerance limit by 36.4~. 
Barium 110 Within the toler•~• limit. - Beryllium ND Within the toleT"anee li•it. a 
cadmium NO Wlthln the tolerance limit. - Chro111ium 10 Exceeds the tolerance liMit by 19.7~. 
lead 9.4 Within the tolerance li•it. - Het·cury ND Within the toler•~• limit.. 
Niekla 8.8 Within tha tolerance limit_ - vanadium 5.9 Within the toleTanco limit. 

--
...... 

---
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!IN - RFI REPORT GIANT REFINING COMPANY 

COMPLIANCE DATA - ---------------------------------------------------------------- SAMPLE 
RFI. METAL DATA NOTE 

11!1!!1 - RFIOS03Y7.0 Araenic 15 Exceeds the tolerance limit by 36.'7*. 
BariuM 170 Within the tolerance limit. 

!IN Beryllium NO Within the tolerance ll•lt. 
Cadmium ND Within the tolerance 11•1t. a - Chr0111ium 12 Exceeds the tolerance li•it by •9.5-. - Lead 18 Exceeds the tolerance li•it by 18.7~. 
t'lercury NO Within the tolerance limit. • - Nickle 9.7 Within the tolerance limit. 
Vanadium 6.2 Within the tolerance limit. -- RFI0503Y9.5 Arsenic 23 Exceeds the tolerance limit by 109.S~. 
Barium 130 Within the tolerance limit. 

!IN Beryllium NO Within the toler•~• limit. 
Cadmium NO Within the tolerance limit. * - Chromium 11 Exceeds the tolerance limit by 37.0-. 
Lead NO Within the tolerance limit. - Mercury NO Within the tolerance liMit. • - Nickle 10 Within the tolerance limit. 
Vanadium 5.1 Within the tolerance liMit. -- RFIOS03D9.5 Arsenic 22 Exceeds the tolerance limit by 100.·--
Barium 200 Within the tolerance limit. - Beryllium NO Within the tolerance limit. 
Cadmium ND ~!thin the tolerance limit. • - Chromium 5.8 Within the tolerance li•it. 
Lead 6.1 Within the tolerance liMit. - t1ercury ND Within the tolerance limit. * - Nickle 8.6 Within the tolerance ll•it. 
Vanadium 6.4 Within the tolerance lintit. -- RFI0504YO.O Arsenic 8.5 Within the tolerance limit. 
Bariu• 460 Exceeds the tolerance limit by 12.5-. - Beryllium NO Within the tolerance limit. * 
Cadmium ND Within the tolerance limit. - ChromiuM 21 Exeeeda the tolerance limit by 151.5~. 
Lead 16 Within the tolerance liait. - Mercury 0.31 Exceeds the tolerance limit by 42.5t. - Nickle 23 Exceeds the tolerance limit by 83.ft. 
Vanadium 9.6 Within the tolerance liMit. - RFI0504Y3.0 Arsenic 22 Exceeds the tolerance limit by 87.6,. - Barium Within the tolerance limit. 230 - Beryllium NO Within the tolerance limit. • 
Cadmium ND Within the tolerance limit. - Chromium 270 Exceeds the tolerance limit by 3133.2* 
Lead 9.6 Within the tolerance limit. - Mercury ND Within the ~oleranee li•it. - Nickle 83 Exceeds the tolerance li•it by 563.2~. 
Vanadium 13 Within the tolerance limit. --
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- RiPI0~4V7.0 Arsenl(,; 14 Exceeda the toler3nce limit by 27.6--
Ba-rium 170 Uithin the tolerance limit. - ISeTYlliUIR NO Within the tolerance llmlt. 
Cadmiull'l ND Uithin the tole-rance liait. • 

!!IIIII Chr011iu• 8.9 Exeeeds the tolerance limit by 10.91:. 
Lead 9 Wi~hin the ~olerance limit. - Heroury NO Within the tolerance llalt. * 
Niekle 9.7 ~ithin the tolerance limit_ - Vanadlum 6.7 W1~h1n ~~ tolerance limit. - RFI0504V9.5 Araanie 2.t Exceeds the tolerance l111'11t by 118.7~. 
earlum 320 Within the toloran~o ll11it. 

!!IIIII Beryllium ND Uithin the tolerance limit_ - Cadmiull ND Wi~hin ~he ~olerance 11•1t. • 
Chroaium 31 Cxceeda the tolerance lill'lit by 28~.1-. - Lead 1~ Exeeedc the tolerance limit by s.st_ 
Mercury ND Within the tolerance li•it. • - Nickle 13 Excood~ the ~oloranoo 11•1t by 10.~. 
Vanadium S.3 ~.t thi n the t.ol aranea lillit. - RFIOSOSVO.O Arsenic 22 Exceeds the tolerance limit by 87.&t. - Barium 200 Within tha tolerance liait. 
!Seryllium NO WlLhln the ~oleranoe limit. • 

IIIII Cadlllull ND Within the tolerance liait. - ChrotaluM 9.3 Exceeds the tolerance lialt by 11.4,. 
LeacJ 6.4 Within the tolerance llalt. 

!!IIIII 
Mercury ND Within t~ tolerance limit. 
Nickle 9 Within the ~olerance llm1~. - Yonadium 28 Exceeda tn. toloranoe limit by 38.1t. 

- RFI0505V3.0 Arsenic 20 ~~ceeds ~he tolerance 11alt by 70.5,. 
Barium 730 Ex~••d• the tolerance limi~ by 78.6~-- Beryllium NO Within the tolerance 11111~. * 
Cadmium ND Wil..hln the tolerance 11ai~-- Chro11iUIII 10 Exceede the tolerance limit by 19.7,. 

Iiiii 
Lead 9.2 Within the tolerance llm1t. 
Mor~yry ND Within the tolerance liait. 
Nickle 11 Within the teleranee limit. - Vanadium 9.1 Within ~he tolerance 11•1t. - RFIOSOSV7.0 Araenie 18 Exceeds the tolerance limit by 64.01:. - BaTiUAI 410 Ex~ds the tolerance limit by 6.~. 
Beryllium ND Within the tolerance li11it. - cadmiuM NO Wi~hin ~he ~olerance limit. * Chromium 9 Exceed5 the tolora~e limit by 12.1'-- Lead 7.8 Within the toleranee limit_ 
"ercury NO Within the tolerance limit. ... - Nioklo 11 Within the tolerance liait. 
Vanadium 5.7 Within the tolerance ll•lt. ------
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RFI• 

RFIOSOSY9.S 

Rf'I0$06VO.O 

RFI0506Y~.O 

RFI0506V7.0 

RFIOS06\19.5 

METAL 

Arsenic 
Barium 
I!Serylllum 
Cadmium 
Chro11ium 
Lead 
Mercury 
N1ckle 
Vanadium 

Arsenic 
Bariu• 
8aryllium 
Cadmiuwn 
Chromium 
Leacs 
t1orcury 
Nickle 
vanadium 

Areenie 
Barium 
Beryllium 
Cadlliu• 
Chr0111um 
Lead 
Mercury 
Nickle 
Vanadium 

Arsenic 
Bariu• 
Beryllium 
Cadmium 
Chromium 
L.ead 
"ercury 
Niekl• 
Vanad.tua• 

Araenie 
Bariu111 
Barylliwn 
cadmium 
Chromium 
Lead 
l"tercury 
Nickle 
vanadium 

SAMPLE 
DATA 

35 
220 
NO 
ND 
9.8 
9.3 
ND 
12 
6.3 

ND 
390 
ND 
ND 
9.6 
13 
ND 
6.8 
11 

21 
!40 
ND 
ND 
12 
~-9 
NO 
10 
6.7 

25 
56 
NO 
ND 
8.1 
6.9 
NO 
11 
s 

20 

" NO 
ND 
6.4 
1.1 
NO 
7.5 
3.9 

NOTE 

Exceeds the toler4nce limit by 218.~. 
Within the tolerance limit. 
Within the tolerance 11•1~. 
Within tho toloranoo li•it. * 
Exceeds the tolerance 11M1t bY 22.1~. 
Within tho toloranQe liait. 
Within the tolerance limit. * 
Exceed& ~he ~olerance 11m1~ bY 1.7~. 
Within tho tolerance limit. 

Within the ~olerance ll•it. 
Within tho toleranoe limit. 
Within the toleranoe li•it. * 
Within tho tolorar~o limit. 
Exceede the tolerance li•it by 15.0~. 
W1~h1n ~he ~olerance limit. 
Within tho tolerance liMit. 
Within the tolerance limit. 
Wi~hin ~he tolerance llmi~. 

Exceeds the tolerance li•lt by 79.0t. 
Wlthln the tolerance limit. 
Within the tolerance 11•1t. * 
Within the tolerance limit. 
Ex~eed• the tolerance limlL by 43.~. 
Within the toleranco limit. 
Within the tolerance llmi~. 
Within the tolerance li11it. 
Within the tolerance ll•it. 

Ex~oeds the toleran~o limit by 127.8,. 
Within the toleranoe llmft_ 
Wl~hln ~he toleran~e 11m1t. 
Within the tolerance li•lt. * 
Exceeds the tolerance limit by 8.4~­
Within the tolerance limlt. 
Within the tolerance limit. * 
Within the tolerance limit. 
Within the tolerance li11it. 

Exceeds the tolerance limit by 82.2~. 
Within the tolerance limit. 
Within the tolerance lialt. 
Within the tolerance limit. • 
Within the tolerance li•1t. 
Uithln the tolerance limit. 
within the tolerance liait. * 
Within the tolerance liMit. 
Within the tolerance llmlt. 
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- RFI0507VO.O Arsenio 7.3 Within the tolerance liait. 
Barium 720 Exceeda the tolerance limit by ''-1'-- Beryllium NO Within the tolerance ll•lt. • 
Cadmium ND Within the tolerance limit. - Chromium 5.6 Within the tolerance ll•it. 

Ilia 
Lead ND Within the tolerance limit. 
ptey-cu.ry ND Within the toleTance liait. 
Nickle 5.8 Within the tolerance limit. - Vanadium 0.7 Within the tolerance 11a1t. - RFI0!507V3.0 Arsenic 6.1 Wit.hin t.he t.olerai'IQe 11 ... u .. - Bariw. 340 Within the tolerance limit. 
BeTYllium NO Within the tolerance lillit. * - Cadltlu.m ND Within the tolerance li~ait. 
Chro11i\.lm '-1 Within the toleranoe limit. - Lead 7 Within the tolaY a nee liait. 
Hercury NO Within the tolerance ll•it. - Nickle 7.6 Llithin the tolerance lialt. 
Vanadium 7.1 Within the tolaY a nee li•it. -- RFIOS07V7.0 Arsenic ... 2 Within the tolerance limit. 
Barium 300 Wlt.hin t.he tolerance li•it. - Beryllium HD Within the tolerance 11•1t. 
Cadmium ND Within the tolerance limit. * - Chromium 5.1 Within the tolerai'IQe li•it. 
Load 9.6 Uithin the tolerance limit. - Mercury NO Within the tolerance 11•1t. ... 
Nickle 3.6 Within the tolerance limit. - Vanadium '·' Uithin the tole1"ance liait. 

- RFl0507Y9.5 Areenic -4.1 Within the tolerance limit. 
llariu.m 520 Exceed• the ~oleranee limit by 35.01:. - Beryllium NO Within the tolerance limit. 
Cadmiwa ND Within the tolerance liait. * - Chromium ,_8 ~ithin the tolerance llalt. - Lead 6 Wit.hin Lhv t.ulerance limit. 
Hercu.ry ND Within the tolerance li•it. • - Nickle 9.2 Within the tolerance l1•1t. 
YanadiWI 8.2 Within tho tolerance limit. - f(t-'10~070111 • 5 Arsenic 3.7 W1t.h1n the tolerance 11a1t. - Barium 760 Exceeds the toleTance li•it by 97.3~. 
Beryllium ND Within the tolerance 11m1~. - Cadlliu.a ND Within the tolerance 11•1t. * 
Chro.iu.~~~ S.2 Within the toleTance lialt. - Lead 9 Within the tolerance 11•1t. 
Hercu.ry ND Within the toler•~• li•it. • - Nickle 5.9 Within the tolerance li•it. I 

~ vanadiuM 6.4 Within the tolerance limit. 

-----
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-· SAI1PLE .... RFII METAL DATA NOTE 

- RFI0608YO .. O Areenlo NO Within tho toleranoe li•it. 
Barium 590 Exeeeda the tolerance limit by 44.3t. - BerylliuM NO Wl~hin the toleranQe llait. * Cadmiu11 NO Within the tolerance liait. - Chr0111ium 7.2 Within the tolerance liait. 

- Lead 4).6 Within the tolerance llmit. 
Mercury ND Within the tolerance li•it. 

- Nickle 5.5 Within the tolerance limit. 
VanadiWD 14 Within the toleranoe liMit. - RFI0508V3 .. 0 Ar .. ni~ 3 .. 4 W1~hln ~he ~olerance limit. 

.... Barium 440 Exceeds the tolerance liMit by 7 .. &~. 
Beryllium NO Within the tolerance 11•1t. * - Cadaiwn NO Wlthln the tolerance limi~. 
Chromium 10 Exceeds the tolerance li•it by 19 .. n. - Lead S.9 Within the tolerance 11M1t. 
Mercury ND Within the tolerance li•it. - Nickle 11 ~ithin the toleranee li•it. 
vanadium 10 Within the tolerance 11•1t. -- RFIOS08V7.0 Arsenie 5.5 &.lithln t.he tolerance ll•lt.. 
8ariu11 150 Within the tolerance liait. 

'IIIII 8eTYllium NO Within the tolerance 11•it. 
C.ciiBI.um NO I.Uthin the tolerance lltalt.. * - ChTontium 4.7 Wit.hln t.he toler a~ li•it. 
Lead NO Within the tole"Tance li•it. - PlerCUTY NO Within the t.oleranee 11•1t •• 
Nickle 7.1 Within the tolerance limit. - Vanadium 6 .. 5 Within tho toloranco li•it. 

- RF"l0508Y9.5 Arsenic. NO &.lithin the tolerance llait. 
Bariu• 700 Exceeds the toleranee liait by 81.8~-- Beryllium NO Within the tolerance limit. 
Cadllliu.. ND Within the tolerance liait. • 

'IIIII Chro•iu11 7.1 Within the tolerance 11•1t. - Lead '9.6 Within the toloranc. 11a1t. 
Mercury ND Within the tolerance li•it. * - Nieklo 5.3 ~ithin the tolerance liMit. 
Vanadium 20 Exceeds the tolerance liait by 12.8- .. - RFIOS08DCJ.S Arsenic NO &.aithin t.he tolerance limit. - BariUII 4'90 Exceeds the toleTanee ll•lt by 27.2~-
Beryllium NO W1t.hin th• tole"Tanee limit. - cadlllum ND Within the tolerance limit. • 
ChrOMiu• 8.3 ExooodG the tolerance li•it by 3.4~. - L•ad 11 Within the tolerance 11•1t. 

- Mercury NO Within the tolerance li•it. • 
Nickle 6.3 Within the tolerance liMit. 

- vanadium 16 Within t.he tolerance ll•it. 

-----
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SAMPLE 
METAL DATA NOTE 

RFI0509YO .0 ATaenic ND Within the toleT&~c• limit. 
Barium 600 Exceeds the tolerance li•it by 46.8~. 
Beryllium NO Wlthln the tolerance limit. * 
Cadlaium ND Within the tolaTanoe 11•1t. 
Chr0111iU11 15 Exceeds the tolerance 11m1~ by 79.6~. 
Lead 17 Within the toleranoe liMit. 
Mercury ND Within the tolerance ll•it_ 
Nickle 13 Exceed• the tolerance ll•lt by 3.ft. 
Yanadi1.1m 14 Within the tolerance 11•1t. 

RFI0509Y3.0 Araenic NO Within tho toloranco li•it. 
Barium 680 Exceeds the tolerance ll•lt by 6&_3~. 
Berylllu• NO Within the tolerance 11•1t. * 
Cadllium ND Within the toleTance li•lt. 
ChTOIIiUift 7.3 Yithin the tolerance li•it_ 
Lead 6.2 within the tolerance 11•1t. 
Her cUT)' ND Within the tolerance li•it. 
Nickle 7.1 Within the tolerance li•it. 
vanadium 13 Wl~hin ~he tolerance limit. 

RFIOS09V7.0 Arsenie ND Within the toleTaftCe ll•lt._ 
Barium 370 Within the tolerance limit. 
Be1"ylliu~n ND Within the tol•r•nc• 11•1t. 
Cadmium ND Within the tolerance ll•it. * ChTo•ium 7.2 Within tho toloTanoo l1e1t. 
Lead ND IJithin the toleTanee limit.. 
ttercury ND Wlt.hin t.he t.olorance limit. * 
Nickle 8.(. Within the tole1"ance lillit. 
vanadium 8.2 Wit.hln t.he t.olerance lillit.. 

RFI0508Y9.5 Aroonic NO Within the toleranoe liMit. 
8ari.um 1~ Within tha tolerance li•it. 
Beryllium ND Wlt.hin the t.olera1'1C8 ll•lt.. 
Cadmium ND Within the tolerance ll•lt. * 
Chr01nium 4.1 Within the tolaTanca H•it. 
Lead ND Within the tolerance limit. 
Ma1"eu1"y ND Within the toleTance 11a1t. • 
Nickle 5 Within the toler•nc• limit.. 
Vanadiue 5.9 IJithin tho toloranoo 11ait. 

RFI0509D9.5 Araen1c. 2.6 Within tho toloranc;o 11•1t. 
Barium 100 Within the toleTanee li•it_ 
Beryllium NO Wlt.hln the t.olenmce ll•lt. 
Cadmium ND Within the tole1"anoo ll•it. * Chr011ium 8.8 £xe .. ds the toleTanee llmlt by 9.6~. 
Lead 7.6 Wl~hin t.he tolerance ll•lt.. 
M•rcury ND IJithin the tole1"ance 11•1t. • 
Nickle 6.9 Within tha tolerance limit. 
Vanadiu11 Z7 ~xcoede t.he ~oleran~• liMit by 52.~. 
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SH1PLE - RFII METAL DI\TA NOTE 

- RFIOS10YO.O IIIIT'aenic ND Within the toleT'a:1ce linait. 
Barium 280 Within the toleT"anee liMit. - Beryllium ND Within the tolerance li•it. ~ 
Cad1dum NO Within the toleT"ance lialt. - ChromiuM 8.8 Exc .. da the tolerance limit by 5.4t. 
Lead 7.6 Within the tolerance 11•1t. - MereuT'y ND Within the tolerance li•it. 
Nickle 8 within the tolerance ll•It. - Vanadium 11 Within the tolerance liait. - RI"I0~10V3.0 Ar•enlc 3.6 Within t.he tolerance 11a1t.. 
Barium 300 Within the tolerance ll•it. - Beryllium ND Within the tolerance ll•lt. a - CadiRiUm ND W1th1n the toler an~ 11a1t. 
Chromium 5.6 l.lit.hin the tolerance lilait. - Lead 5 Within t.he tolerance liait.. 
Hercury ND Within tho tolerance limit. - Nlekle s.~ Within the tolerance ll•lt. 
VaJWtdium 6.4 Within t.he tolerance limit.. - RFIOS10V7.0 AT'•enle s . .- Within the to leT' a nee liait. - Barium 370 Within the tolerance 111ft1t. 
8eT'ylliu111 ND Within the tolerance li•lt. - C:.ct.ium ND Ui~hin ~he ~oleTenee 11•1~. * - Chromium 10 ~xeeeds the tolerance llmlt by 24.6~. 
Lead 12 Within the tolerance liMit. 

~ 
Merc:ury NO Within tha tolerance limit. * 
Nickltt 5.7 WiLhln \.he Lule• ance lbalt.. - vanadium 8.2 Uithln the toleT'ance limit. 

.. Rri0510Y9.s f\raonl~ 2.6 Wi~hin tho toloranwo li•it. 
Bariu• 100 Within the tolerance llalt. - Beryllium NO Wl~hin ~he tolerance 11•1t. 
Cadaium NO Within the tolerance lialt.. • - Chromium '-2 Uithin the toleranee ll•it. - Lead 7.7 Within the tolerance llmlt. 
Mercury NO Within the tolerance li•it. •• 
Nlekle &.9 Within the tolerance limit. - Vanadiu• 27 Ex~e•d~ ~he tolerance li•it by 52.2--- RF10511VO.O Arsenic ND Within the t.oleran~• 11a1t. - Barium 850 Exceeds the tolerance liait by 107.9!1t. 
Berylllulll ND Within the tolerance ll•it. * - Cadlllu• NO Wlthln the toleranee 1lm1t. 
Chromium 7.4 l.lithin the tolerance ll•lt. - Lead 6.1 Within the tolerance limit. 
Mercury NO Within the tolerance li•it. - Nickle 7.8 Wi~hln ~he toleranee limit. 
vanadlu.ll 12 Wlthln the tolerance llmlt. ------
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RFJtt 

RFI0511V3.0 

RFIOS11Y7.0 

RF'IOS11V9.S 

AFIOS12VO.O 

RFI0512Y3.0 

METAL 

A1"een1g 
Barium 
Beryllium 
Cadmium 
Ch1"omiull 
Lead 
Me1"CUT'Y 
Nic:kle 
Vanadiull 

Araen1~ 
Barium 
Beryll1UIII 
Cadmium 
ChY'OIIllUIII 
Lead 
1'101"CU1"Y 
Nickle 
Vanadium 

A1"eanlc: 
Barium 
8eTyllium 
cadmium 
Chro11ium 
Lead 
Mrcurv 
Nickle 
Vanadium 

ATaonic 
Ba1"lUII 
Beryllium 
CadaluM 
Ch1"om1um 
Lead 
Merc:uTy 
Nickle 
Vanadiu• 

Arsenic 
Ba1'1Uift 
88TY111UID 
Cad11ium 
Chroaium 
Lead 
PleTcury 
Nfek)A 
Vanadium 

SAMPLE 
DATA 

ND 
1&00 
NO 
ND 
9.1 
9.8 
NO 
7.2 
... s 

NO 
710 
NO 
ND 
6.1 
6.2 
ND 
5_4 
6.6 

Ill) 

780 
ND 
NO 
7.2 
9.5 
NO 
S.2 
11 

ND 
4&0 
ND 
ND 
8.5 
5.5 
ND 
6.6 
9.4 

NO 
310 
NO 
ND 
6.7 
6.4 
NO 
.. _s 
4.8 

NOTE' 

Within the toleTal~ limit~ 
E~ceeds the tole1"ance limit by 291.4~. 
Within the tolerance limit. * 
Within the toleTance liait. 
Exceeds ~he ~olerance 11•1t by 9.~. 
Within the tolerance liait. 
Ulthin the toleTanee 11•1~. 
Wlt.hin t.he \.ol•••llC.;el 11•1t. 
Within the toleY'ance li•it. 

Within the tolerance llalt. 
Exeeed• the tolerance limit by 84.£t. 
W1~h1n ~he tolerance 11m1t. 
Within the toleTance limit. * 
Within the tolerance llait _ 
Wlthln ~he tolerance ll•it. 
Within the tole1"ance liait. * 
Within the tole1"ance llmlt. 
Within the tolerance limit. 

Within the toleY'ance liai~. 
Exceeds the tolerance limit by 102.5-. 
Uithln the toleTanee liMit_ 
Within the tolerance 11m1t. z 
Within the tolerance limit. 
Within the tolerance li•it. 
Wl~hln ~he tolerance limit. • 
Within the toleTance limit. 
Within the tolerance liait. 

Within the toleTance limit. 
Exceeds the toleY'ance limit bY 12.5~. 
Within the tolerance limit. * 
Within the tole1"anee limit. 
Exceeds ~he ~olerance limit bY 1.8~. 
Within the tolerance liMit. 
Within the tolerance ll•it_ 
Within the tolerance limit. 
Within the toleTance liait. 

Within the tolerance liait. 
Within the toleY'ance limit_ 
Wl~hln ~he toleTance liMit. • 
Within the tole1"anoe 11a1t. 
Within the tolerance limit. 
Wit.hin the tolerance liMit. 
Within the toleTanc:e ll•it. 
Within the toleTance liMit • 
WlLIIi.n the tolerance limit. 
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RFII "E'TAL DATA NOTE 

RFI0512V7.0 A~ .. nic NO Yithin the toleranee limit. 
Barium 420 ~xceeds the toleTance limit by 9.1-. 
ISerylliull ND Within the tolerance ll•lt. 
Cadmium ND ~ithin the tolerance liMit. * 
ChrOIIiUID 7.~ wi~hin the tolerance limit. 
Lead 11 ~ithin the toleran~• li•it. 
Merc:ury ND Within the tolerance limit. * 
Nickle 6.2 Within the tolerance li•it. 
Vanadium 9.2 Yithin the tole~ance limit. 

RFI0512Y9.S Araeni~ 6.7 Within the tolerance li•it. 
Barium 190 Uithln the tolerance ll•lt. 
Beryllium NO W1t.h1n t.he tolerance 11•1t.. 
Cadmium NO Within the tole~anoe limit. • 
C:hrnmh1m ,_, Within the tolerance ll•it. 
Lead 6.3 Within the tolerance li•it... 
"orcury ND Within tho toloranoo li•it. * 
Nickle 7 Within the tolerance 11•1t. 
Vanadium 4.9 Within the tolerance limit. 

RFJOS12D9.S AT•anfe 2.7 l.lit.hin the tolaranea limit. 
Barium 200 Within the tolerance lillit. 
Berylliulft NO Within the tolerance lillit. 
CadlliUII NO Within the tolerance llta1t •• 
ChrOIIIiUII 7.1 Within the toleranoe li•it. 
Lead 6 Within the toler a nee lillit-
P1ercury NO Within the tolerance 11•1t. * Nickle 7.6 Within the tolerance li•it.. 
Vanadiu• ~-2 Wit.hln t.he tolerance liait. 
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5.0 SUMMARY AND DISCUSSION OF SWMUs 

This section summarizes the methods used to investigate each of the SWMUs and presents 

a summary of the field observations and analytical results. Recommendations are also made 

for future corrective actions. 

5.1 SWMU NO. 3 EMPTY CONTAINER STORAGE 

SWMU No. 3 consists of the empty container storage area, which is located behind the 

maintanace buildings (Figure 2). The empty container storage area was used for storage of 

empty drums awaiting recycle. 

5.1.1 Methods 

Four soil borings were drilled within the perimeter of the empty container storage area 

using a hand auger (Figure 3). The borings were drilled to a depth of 4.5 feet (ft). Three 

soil samples were collected from each of the four borings: one was collected from the 

surface, and one each was sampled from depths of 3 and 4.5 ft. A visual description of the 

soil types encountered during augering was recorded on the data management forms. Field 

headspace measurement of volatile organic concentrations in each soil sample were made 

with a photoionization detector (PID) and these data were also recorded on the data 

management forms. 

The soil samples were collected directly into laboratory-supplied containers, labeled, and 

placed into a cooler chilled to approximately 4 degrees ec) for shipment to Westech 

Laboratories Inc. (Westech) in Phoenix, Arizona under chain of custody (COC). Samples 

were collected, labeled, and shipped as required by Sections 3.4, 4.0, and 6.0 of the Generic 

Sampling Plan. All augers and sampling equipment were decontaminated prior to each use 

with a steam cleaner as outlined in Section 5.0 of the Generic Sampling Plan. 

Westech analyzed each of the soil samples for priority pollutant volatile organic compounds 

(VOC) using U.S. Environmental Protection Agency (EPA) Method 8240. Analytical results 

are summarized below and are also presented in the Appendices. 

SEC\J4211 \102992.rpt 5-1 
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5.1.2 Results 

Of the 46 VOCs analyzed using EPA Method 8240, nine were detected in soil collected 

from the empty container storage area (Table 5.1.2.1). All of the comp~mnds detected were 

present in surface soil and included: 1,1,1-Trichloroethane; tetrechloroethene; 1,1-

Dichloroethane; acetone; benzene; ethylbenzene; styrene; trichloroethene; and total xylenes. 

Most of the VOCs detected occurred in the surface soil collected from Boring No. 1, located 

in the northeast corner of the empty container storage area. VOCs were not detected in 

soil collected from depths of 3 and 4.5 ft in any of the borings. 

PID measurements of volatile organic concentrations were relatively highest in surface soil 

collected at Boring No. 1 (3.2 parts per million, ppm). PID measurements in the remaining 

soil samples were at or below background levels. 

5.1.3 Recommendations 

The relatively low concentrations of VOCs detected in surficial soil analyzed from the empty 

container storage area and the absence of VOCs at depth suggest that no corrective action 

is required. VOC concentrations in surficial soils could be reduced by disking or tilling to 

promote aeration, volatilization, and natural degradation of the organics. A corrective 

action plan for SWMU No.3 will be developed and submitted for approval. 

5.2 SWMU NO. 4 OLD BURN PIT 

SWMU No. 4 consists of the old burn pit located just north of the inactive container 

(Figure 4). The old burn pit was used to bum acid-soluable oils (ASO). ASOs are a heavy 

molecular weight, asphalt-type cross polymerized hydrocarbon. The landfills have been 

inactive since the early 1980s. 

5.2.1 Methods 

Three soil borings were drilled within the perimeter of the old burn pit using a hand auger 

to a depth of 4.5 ft (Figure 5). Three soil samples were collected from each of the borings: 

one was collected from the surface, and one each was sampled from depths of 3 and 4.5 ft. 

SECIJ42ll\102992.rpt 5-2 
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A visual description of the soil types encountered during augering was recorded on the data 

management forms. Field headspace measurement of volatile organic concentrations in 

each soil sample were made with a PID and these data were also recorded on the data 

management forms. 

The soil samples were collected directly into laboratory-supplied containers, labeled, and 

placed into a cooler chilled to approximately 4 oc for shipment to Westech in Phoenix, 

Arizona under COC. Samples were collected, labeled, and shipped as required by Sections 

3.4, 4.0, and 6.0 of the Generic Sampling Plan. All augers and sampling equipment were 

decontaminated prior to each use with a steam cleaner as outlined in Section 5.0 of the 

Generic Sampling Plan. 

• Westech analyzed each of the soil samples collected for: VOCs using EPA Method 8240; 

- semivolatile organic compounds (SVOCs) using EPA Method 8270; total metals; and pH. 

- Analytical results are summarized below and are also presented in the Appendices. 

---
-
--------
,, .. 

-

5.2.2 Results 

The VOCs toluene, ethylbezene, xylene (TEX), and styrene were detected in soil samples 

analyzed from Borings No.2 and 3 at depths of 3 and 4.5 ft (Table 5.2.2.1). V:OCs were not 

detected in soils collected from Boring No. 1 or in any of the surface soils. Total TEX 

concentrations in these three samples ranged from 1,700 to 3,170 micrograms per kilogram 

(J.tg/kg). Styrene was detected in the soil sample collected from a depth of three ft in 

Boring No.2. No other VOCs were detected in any of the soil samples analyzed from the 

old burn pit. 

Five SVOCs were detected in the soils analyzed, including: napthalene; Dimethyl phthalate; 

phenanthrene; Di-n-butyl phthalate; and Bis(2-ethylhexl) phthalate. Of these, Di-n-butyl 

phthalate was the most widespread, comprising 1,300 to 3,000 }lg/kg in five of the nine soil 

samples collected at depths ranging from the ground surface to 4.5 ft. Dimethyl phthalate 

was the most concentrated SVOC detected, comprising 18,000 J.tg/kg in the 3 and 4.5 ft 

samples collected from Boring No. 3. 

SEC\J4211 \1 02992.rpt 5-3 
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Field headspace measurements of volatile organic vapor concentrations made with the PID 

ranged from 3 to 16 ppm in soil collected from depths of 3 to 4.5 ft at Borings No. 2 and 

3. These field PID measurements correspond with analytical detections of VOCs and 

SVOCs at these locations. PID measurements were at background levds in all surface soils 

and in those examined from Boring No. 1. 

Barium, chromium, lead, nickel, and vanadium were detected in concentrations that 
exceeded background levels for soil in the Ciniza Refinery area (Table 5.2.2.2). Chromium 

exceedances were detected in 7 of 9 samples, ranging from 20 to 140% above background 

levels. Nickel concentrations in 4 of 9 samples ranged from 36 to 188% above background 

levels. Barium exceedances were detected in 3 of 9 samples, ranging from 17 to 200% 

above background concentrations. Vanadium and lead exceedances were detected in 2 of 
9 samples. In general, the metals exceedances were evenly distributed with depth. Arsenic, 

beryllium, cadmium, and mercury concentrations were within background levels in all of the 

samples examined. 

pH measured in the soil samples collected ranged from 2.2 to 8.1. Most of the soils were 

in the 7 to 8 pH range. pH of 2 to 4 were detected in soil from Boring No.2 and 3. 

5.2.3 Recommendations 

Soil analyzed from the old burn pit contained elevated concentrations ofVOCs, SVOCs, and 

metals. The VOC and SVOC concentrations could be decreased by tilling the soil to a 

depth of 4.5 ft to aerate the deeper soil, promoting natural degradation of the organics. The 

metals could be isolated from possible contact with humans or surface receptors by capping 

the area. This would also prevent infiltration of surface water into the pits and would limit 

downward migration of the contaminants. A corrective action plan will be prepared for 

SWMU No.4 and submitted to EPA for approval. 

5.3 SWMU No. 5 LANDFILL AREAS 

SWMU No. 5 consists of the landfill areas one through five, located midway between the 

tank farm and the air strip (Figure 6). The landfills were used to dispose of nonregulated, 
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nonhazardous materials from the refinery. The landfills have been inactive since the early 

1980s. 

5.3.1 Methods 

Twelve soil borings were drilled within the five landfill areas using a hand auger to a depth 

of 9.5 ft (Figure 7). Four soil samples were collected from each of the borings: one was 

collected from the surface, and one each was sampled from depths of 3, 7, and 9.5 ft. A 

visual description of the soil types encountered during augering was recorded on the data 

management forms. Field headspace measurement of volatile organic concentrations in 

each soil sample were made with a PID and these data were also recorded on the data 

management forms. 

The soil samples were collected directly into laboratory-supplied containers, labeled, and 

placed into a cooler chilled to approximately 4 oc for shipment to Westech in Phoenix, 

Arizona under COC. Samples were collected, labeled, and shipped as required by Sections 

3.4, 4.0, and 6.0 of the Generic Sampling Plan. All augers and sampling equipment were 

decontaminated prior to each use with a steam cleaner as outlined in Section 5.0 of the 

Generic Sampling Plan. 

Westech analyzed each of the soil samples collected for: VOCs using EPA Method 8260; 

total metals; and pH. Analytical results are summarized below and are also presented in 

the Appendices. 

5.3.2 Results 

VOCs were not detected in any of the 48 soil samples analyzed from the landfill areas. 

Field headspace measurements of volatile organic compounds made with a PID were also 

at or below background levels. 

Arsenic, barium, chromium, lead, mercury, nickel, and vanadium were detected in 

concentrations exceeding background levels in soil from the landfill areas (Table 5.3.2.1). 

Chromium, arsenic, and barium exceedances were the most common, occurring in 
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approximately 25 to 50% of the soil samples analyzed. Chromium exceedances were 

detected in 29 of 44 samples, in concentrations ranging from 3 to 3000% above background 

levels. Barium exceedances ranged from 7 to 291% above background in 18 of 44 samples. 

Arsenic exceedances were detected in 17 of 44 samples, ranging from 2 to 219% above 

background concentrations. Exceedances for lead, nickel, vanadium, and mercury were 

comparatively rare, with mercury concentrations exceeding background levels in only one 

sample. The metals exceedances were evenly distributed from the ground surface to a depth 

of 9.5 ft . 

pH levels in soil were in the 7 to 9.5 range throughout the landfill areas. 

5.3.3 Recommendations 

Elevated concentrations of metals, especially chromium, barium, and arsenic, were detected 

in soil analyzed from the ground surface to a depth of 9.5 ft in the landfill area. Capping 

of the landfills would isolate the metals from exposure to surface receptors and would limit 

infiltration of surface water and downward migration of the contaminants. The cap should 

be constructed in a manner to allow for drainage away from the cap and to prevent ponding 

of surface water. A corrective action plan will be prepared for SWMU No.5 and will be 

submitted to EPA for approval. 

5.4 SWMU NO. 7 FIRE TRAINING AREA 

SWMU No. 7 consists of the fire training area located adjacent to the idle process 

equipment storage area (Figure 8). It consists of a fire water header, a four ft high by 16 

ft diameter tank, and an industrial pump on a cement pedestal. The fire training area is 

used two to three times a year to train the refinery's volunteer fire department. 

5.4.1 Methods 

Four soil borings were drilled around the perimeter of the fire training area using a hand 

aug~r (Figure 9). The borings were advanced to a depth of 4.5 ft. Three to four soil 

samples were collected from each of the borings: one from the surface, one from a depth 

of 3ft, and one to two samples from a depth of 4.5 ft. A visual description of the soil types 
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encountered during augering was recorded on the data management forms. Field headspace 

measurements of volatile organic concentrations in each soil sample were made with a PID 

and these data were also recorded on the data management forms. 

The soil samples were collected directly into laboratory-supplied containers, labeled, and 

placed in a cooler chilled to approximately 4 oc for shipment to Westech in Phoenix, 

Arizona under COC. Samples were collected, labeled, and shipped as required by Sections 

3.4, 4.0, and 6.0 of the Generic Sampling Plan. All augers and sampling equipment were 

decontaminated prior to each use with a steam cleaner as outlined in Section 5.0 of the 

Generic Sampling Plan. 

Westech analyzed each of the soil samples collected for oil and grease and total petroleum 

fuel hydrocarbons (TPH). Oil and grease was analyzed using EPA Method 418.1; TPH (C4 

to C9) was analyzed using EPA Method 8015 Modified. Analytical results are summarized 

below and are also presented in the Appendices. 

5.4.2 Results 

Oil and grease were detected in all but two of the soil samples examined in concentrations 

ranging from 44 to 29,000 milligrams per kilogram (mg/kg) (Table 8.4.2.1). The highest oil 

and grease concentrations were detected in samples collected from surface samples in the 

northern and western edges of the fire training area. Oil and grease concentrations 

decreased with depth in all borings. Oil and grease concentrations of up to 2,800 mg/kg 

were detected at a depth of 4.5 ft. 

TPH was detected in the surface sample collected from the eastern edge of the fire training 

area only, where it comprised 75 mg/kg. TPH was not detected in any of the other samples 

analyzed. 

Field headspace PID measurements of organic vapor concentrations ranged from 

background levels to a maximum of 11 ppm. The highest PID measurement was recorded 
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in the soil sample in which TPH was detected. PID measurements decreased with depth 

and were at or below background levels at a depth of 4.5 ft. 

5.4.3 Recommendations 

Field observations and analytical results suggest that relatively volatile TPH compounds are 

absent from the fire training area. Oil and grease concentrations of up to 29,000 mg/kg 

were detected, with the highest oil and grease concentrations occurring in surficial soil in 

the northwestern part of the area. Oil and grease concentrations could be reduced by tilling 

the impacted soil, and adding nutrients and moisture to augment natural degradation of the 

organics. A corrective action plan will be prepared for SWMU No.7 and will be submitted 

to EPA for approval. 

5.5 SWMU NO. 11 SECONDARY OIL SKIMMER 

- SWMU No. 11 consists of the secondary oil skimmer located south of the main evaporation 

• ponds (Figure 10). Prior to removal, it was used as a backup oil skimmer during 

- maintenance activities on the primary oil skimmer. 

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

5.5.1 Methods 

Two soil borings were drilled in the vicinity of the secondary oil skimmer using a hand auger 

(Figure 11 ). One of the borings was drilled within the skimmer and the other was placed 

along a natural drainage channel immediately east of the skimmer. The borings were 

advanced to a depth of 3 ft. Three soil samples were collected from each of the borings: 

one from the surface and two samples from a depth of 3 ft. A visual description of the soil 

types encountered during augering was recorded on the data management forms. Field 

headspace measurements of volatile organic concentrations in each soil sample were made 

with a PID and these data were also recorded on the data management forms. 

The soil samples were collected directly into laboratory-supplied containers, labeled, and 

placed in a cooler chilled to approximately 4 oc for shipment to Westech in Phoenix, 

Arizona under COC. Samples were collected, labeled, and shipped as required by Sections 

3.4, 4.0, and 6.0 of the Generic Sampling Plan. All augers and sampling equipment were 
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decontaminated prior to each use with a steam cleaner as outlined in Section 5.0 of the 

Generic Sampling Plan. 

Westech analyzed each of the soil samples collected for VOCs using EPA Method 8260 and 

SVOCs using EPA Method 8270. Analytical results are summarized below and are also 

presented in the Appendices. 

5.5.2 Results 

The VOCs benzene, toluene, ethylbenzene, xylene (BTEX), and styrene were detected in 

the soil sample collected from a depth of 3 ft within the secondary oil skimmer (Table 

8.5.2.1). The total BTEX concentration in this sample was 113,640 JLg/kg. Styrene 

composed 830 JLg/kg. VOCs were not detected in the surficial soil sample collected from 

the same location. The only VOC detected in samples collected in the drainage channel 

outside of the skimmer was xylene, which composed 70 JLg/kg in the soil sample collected 

from the ground surface. 

SVOC compounds detected included napthalene, 4-Nitrophenol, Diethyl phthalate, 

phenanthrene, anthracene, Di-n-butyl phthalate, flouranthene, pyrene, Benzo(a)anthracene, 

and Benzo(a)pyrene. Most of the SVOCs detected were present in the same sample found 

to contain the VOCs, collected from a depth of 3 ft within the skimmer. The highest SVOC 

concentration detected was phenanthrene, which composed 9,200 JLg/kg of the soil analyzed. 

The total SVOC concentration in this sample was 23,700 JLg/kg. With the exception of Di-n­

butyl phthalate, SVOCs were not detected in the surficial sample collected from the same 

location Relatively minor concentrations of Di-n-butyl phthalate and pyrene (970 and 260 

JLg/kg, respectively) were detected in the surficial soil sample collected from the drainage 

channel outside of the skimmer. 

Field headspace organic vapor concentrations measured with the PID were at or below 

background levels in all of the soil samples examined. 

5.5.3 Recommendations 
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Analytical results suggests that the overall VOC and SVOC concentrations in soil in the 

secondary oil skimmer are relatively low and no action is required. VOC and SVOC 

concentrations could be reduced by tilling the upper three ft of soil within the skimmer 

to volatilize the organics. If tilling is employed, care should be taken to mound the soil in 

such a manner to prevent ponding and infiltration of surface water. A corrective action plan 

will be prepared for SWMU No. 11, which will be presented to EPA for approval. 
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Sample. Point 

Sample Depth {ft) 

Coml!ound (I!Z:;l~} 

1,1, 1-Trichloroethane 

TABLE 5.1.2.1 

Volatile Organic Compounds Detected In Soil 
SWMUN0.3 

Ciniza Refinery 

1 2 

vo.o VOJ) 

160 1,800 

Tetrachloroethane (PCE) 340 ND 

1,1-Dichloroethane 70 ND 

Acetone ND 980 

Benzene 340 ND 

Ethylbenzene 490 ND 

Styrene 170 ND 

Trichloroethene 71 ND 

Total Xylenes 8,600 ND 

ND Not Detected 
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Sample Point 

Sample Depth (tl) 

VOCs ("g/kg) 

Toluene 

Ethylbenzene 

Total tylenes 

Styrene 

SVOCs (pg/kg) 

Napthalene 

Dimethyl phthalate 

Phenanthrene 

Di-n-bentyl Phthlate 

Bis (2-et~_Xlhe~l) phthalate 

ND Not Detected 

J42111102792.TI 

TABLE 5.2.2.1 

Volatile Organic & Semivolatile Organic Compounds 
Detected in Soil 

SWMU No.4 
Ciniza Refinery 

1 1 1 2 2 2 

vo.o V3.0 V4.5 VO.O V3.0 V4.S 

ND NO ND ND 70 ND 

ND ND ND ND 1,000 ND 

ND ND ND ND 2,100 ND 

ND NO ND NO 420 ND 

NO NO ND ND 520 ND 

ND NO ND NO NO 890 

ND NO ND NO 670 ND 

1,500 2,700 1,300 3,000 ND 1,800 

ND NO ND 400 NO ND 

3 3 3 

vo.o V3.0 V4.5 

ND 67 87 

ND 910 510 

ND 2,200 1,100 

ND NO NO 

ND NO NO 

ND 18,000 18,000 

ND NO NO 

ND NO NO 

ND NO NO 
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RFI0401 VO.O 

RFI0401 V3.0 

RFI0401V4.5 

RFI0402VO.O 

RFI0402V3.0 

RFI0402V4.5 

RFI0403VO.O 

RF10403V3.0 

RFI0403V4.5 

I I I I I I I I I I I I I I I I I I r I I I I I I I I t 

Depth (Ft) 

Surface 

3 

4.5 

Surface 

3 

4.5 

Surface 

3 

4.5 

1r~~~ 5.2.2.2 

Metals ~xceedances Detected in Soil 
SWMU NO.4 

Ciniza Refinery 

Barium 

-- +17 

+218 +80 

+120 

+17 +20 

-- +104 

-- +128 

-- +80 

-- +140 

-- +36 

+64 +60 +186 

+48 +68 

-- +188 +38 

Concentrations are within tolerance limit based on statistical analysis of background metals concentrations in the Ciniza Refinery area. 

1 Arsenic, Beryllium, Cadmium, and Mercury concentrations were all within the tolerance limit for soil samples analyzed from SWMU No. 4. No 
exceedances were noted. 
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TABLE 5.3.2.1 

Metals Exceedances Detected in Soil1 

SWMUNO. 5 

+19 

+2 

+62 

+36 

+37 

+110 

+100 

+88 

+28 

+119 

+88 

+71 

+64 

+219 

Ciniza Refinery 

+13 

+79 

+7 

+4 

+3 

+236 

+50 

+99 

+6 

+1,200 

+20 

+15 

+50 +19 

+37 

+152 

+3,130 

+11 

+286 +6 

+11 

+20 

+12 

+22 

+19 

+268 

+43 +84 

+563 

+10 

+38 

+2 
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RF10506VO.O Surface 

RFI0506V3.0 

RF10506V7.0 

RF10506V9.5 

3 

7 

9.5 

RF10507VO.O Surface 

RFI0507V3.0 

RF10507V7.0 

RF10507V9.5 

RFI0507D9.5 

3 

7 

9.5 

9.5 

RFI0508VO.O Surface 

RFI0508V3.0 

RFI0508V7.0 

RF10508V9.5 

RF10508D9.5 

3 

7 

9.5 

9.5 

RFI0509VO.O Surface 

RFI0509V3.0 3 

RFI0509V7.0 7 

RFI0509V9.5 9.5 

RFI0509D9.5 9.5 

RFI0510VO.O Surface 

RFI0510V3.0 

RFI0510V7.0 
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TABLE 5.3.2.1 

Metals Exceedances Detected in Soil1 

SWMUNO. S 

+79 

+128 

+82 

Ciniza Refinery 

+76 

+35 

+97 

+44 

+8 

+82 

+27 

+47 

+66 

+15 

+44 

+8 

+20 

+3 

+80 

+10 

+5 

+25 

+13 

+4 

+52 
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RFI0510V95 95 

RFIOSllVO.O Surface 

RFIOSll V3.0 3 

RFI0511V7.0 7 

RFI0511V95 9.5 

RFI0512VO.O Surface 

RFI0512V3.0 3 

RFI0512V7.0 7 

RFI0512V95 9.5 

RFI0512D95 9.5 

TABLE 5.3.2.1 

Metals Exceedances Detected in Soil1 

SWMUNO. S 
Ciniza Refinery 

+108 

+291 +9 

+84 

+103 

+13 +2 

+9 

+52 

Concentrations are within tolerance limit based on statistical analysis of background metals concentrations in the Ciniza Refinery 
area. 

Beryllium and cadmium concentrations were all within the tolerance limit for soil samples analyzed from SWMU NO. 5 No 
exceedances were noted. 
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Sample Pohit 

Sample Depth 
(ft) 

Oil & Grease 
(mg/kg) 

Total Petroleum 
Hydrocarbon 
(mgjkg) 

ND Not Detected 

J4211\102792.TS 

1 

1,700 150 

75 ND 

1 

TABLE 5.4.2.1 

Oil & Grease and Total Petroleum Hydrocarbon 
Concentrations in Soil 

SWMU NO.7 
Ciniza Refinery 

l l z 3 

V4.5 

l 

vo.o V3.0 V4.5 04.5 vo.o 

ND ND 2,700 2,300 2,000 27,000 44 

ND ND ND ND ND ND ND 

ND 29,000 8,000 2,800 

ND ND ND ND 
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TABLE 5.5.2.1 

Volatile Organic & Semivolatile Organic Compounds 
Detected in Soil 

i$i1Ditl~. ~~ > < 

·····~~~···~~···t~j······················· 
VOCs {sr;/k&} 

Benzene 

Ethylbenzene 

Styrene 

Toluene 

Total Xylenes 

SYOC~ {s&lKl 
Naphthalene 

4-Nitrophenol 

Diethyl phthalate 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Flouranthene 

Pyrene 

Benzo( a)anthracene 

ND Not Detected. 
NA Not Analyzed. 
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ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

530 

ND 

ND 

ND 

SWMU NO.ll 
Ciniza Refinery 

540 

15,000 

830 

100 

98,000 

3,500 

1,900 

ND 

9,200 

520 

1,300 

630 

1,500 

550 

270 

19,000 

280 

130 

740 

2,500 

1,500 

1,700 

5,400 

ND 

1,300 

ND 

1,200 

550 

ND 

ND 

ND 

ND 

70 

ND 

ND 

ND 

ND 

ND 

970 

ND 

260 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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FIELD DATA 



----------I 
----------------------------

•"" 

DATA M.AIAGEMENT 

Sample Location: -=~~W~M~()'--~.;..;.....;3=------- Sample Date: S:- {z - 1 Z.. 

Sample Type: ___ .,.$.:..;0""-'-1 :;1..-;.._ _______ _ 

Team Leader: __ ...:L=-:...' ...::.S::..L:H~E;:;.:t.;::::;.:"f.:..'V.:;..;..:tJ~----

Sample Personnel: _ ___,~tYl..:..&....~Bc4~/l.:;.:.;N~/;.::::;.y.r..,_f-' ~Ti~· .-e:fl.O~uuU?~~J. ________ _ , 

Samp~gKe~od: -~4~U~~~'~~~--------------------

Sample No.~Fto3oi 1/t'.oSample Time/Description: R ,' 24/t-m .::iar L. 

'P lp- :3. z. 

Sample No. Rrrospt'ti.S" Sample Time/Description: __ ql....!-: ~n~Am...;;...!.:~::.-----•.s-"au.r..~oL­
?rD- f 

Sample No. Sample Time/Description: -------------

Sample No. Sample Time/Description:-------------

Surface Terrain: FL A r . G t?..AY t t.. j 5 Q, L 3 A- @-€. LM 
I 

f . 

Weather Conditions: Pftf?n. y s vel N I 

General Field Observations: _ .... /J-u.t/u4 .... G.Oi:;;6oe...:.'.;.;:"":.:::;4L-.-.&.It.::::~=..~..i.....~...Du..t..J:;;h.c.6:..:t...,c.:.Jv.;a"-~.,-'""'&!:....=z!oo....!.r_.:...::' <J-:!...!.1'"_ ,, 

Boring Lithology: a-t'' - Vlll¢~$'121-t()A~.f) St?lb 
1 

l"ttlA!.r:J: y ktl!At/FL., 
n l>Mt' l&u/11111 wtso.?tt€ LtCt/{t7F?e ,, >tnt# I 1112 1~''- bi.S'~'= o~.£~ 

'-..:" .>OL. JL/'1 n Jt'l Ll(e~ hlt X.fD Qa' ..Sffldt/'€1\ StJtt-, it'' T'O ,:(1 

/213-o CL4Y w!SoazE 141fh rK $'iMc.IL:~. 
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----------
-

----
-------

DATA MARAGPMENT 

Sample Location: ---=.5.::....;;.W.;;...;..;IYI~()-i:t~..;;:.:3;_ ____ _ Sample Date: 5'""- (, -'1 Z 

Sample Type: ---~S:.....~~0"-'-~1 Lio:.--------

Team Leader: _ ____.LIC:..I..., .... S.uH"""""t.a.::L.~rD..::;.,;;:.J:::..,_ ____ _ 

Sample Personnel: ----'M~·__.;;::g;..:,~~:.:.:N~f:::::-~t-r-7 ...:1_._ . .~.:f?o~c;L;, l-lil:::::~=---------

Sampling Method: __ ___,.;,AV...;,.,:,,=:lhi.:ioU..aa...__ ________ _ 

Sample No.tf;t:p'3o2 vo.oSample Time/Description: 1: tD&rl p&i .sock 
Pet? - f' le 2..- (a - ?<£4 Se;,ff..&) 

Sample No. 12~j: o "3 o z V1. oSample Time/Description: _PJ.:..~J..'""-z~O~A-ez~~-...e.m~lii:..:.S~r-...;;;swo"'-'-' L""--

. F' Q- ¢ 

Sample No.---- Sample Time/Description: ~e:o~'~'~''!• !7 Z;it~J _ _:_ ______ _ 

Sample No.---- Sample Time/Description: -------------

Weather Conditions: 

General Field Observations: 4ru;£.te tA/4" y'# -1 'btlf=-l=tC UL ;- k.< 

-nJ:t. F-tt2>Z: 1'-1''. 

Boring Lithology: ()-1 1 - l>t(u:>ke£-t,l) nz,#o .5DIL /mer;, CRAV£t­

Cott b/!srY'', 1'7122.4;( D'>cnL&z/?e/J <atL .sLt4t..J.rr...r' 
tr/OtiC. :l-0 ,, rn 3' - ,..,~d r eec 14M 'I c. tA v:. ,;/, VI t!-t&&a6cl 

0£. ~earCZ.1141?Fo/c .f/9-,././j, 3 1 TO c'- Rell./(ie.t;t' ~?AV t.Ntaf 

2 r=Pe .,5 IQK.O 
1 
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-
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DATA MAHAGlMEHT 

Sample Location: ---.::::S:..:fP~m~iJ.....::::-#~311!...-----­

Sample Type: ---.....:::S;...:O~I~..~L~--------

Tem~der: ____ ~~-·~S~~~t~~~TD~~~-----------

Sample Date: S"- 4 -czz. 

Sample Personnel: _ _..:..M~ . ....~oBl...!M~;AA)"'f;."'-y"---;l--'t ..... -~.£o~Gi:Ur::M:c-::.:s;__· ------------

Samp~gMe~od: --~Av~~~~~~---------------------

Sample No.ef.Iolp?,~o.oSample Time/Description: ___,/uQ4 '-rf. ... :O~ttm~-----fP:;;.;t&:;..L,i_.S::;..:;.o~JL:::.... 
ei 

Sample No./2f-IoloJ V:f..S'"Sample Time/Description: IC t1J A/Yl t'VJ OIJ{ ~ 0' k 
I Ptt::>-

Sample No. ---- Sample Time/Description: -------------

Sample No. ---- Sample Time/Description: -------------

Su:rface Terrain: .;.._..L.f..:t..:..lA:....!-,.;1-+l.....::.c,~..:., fZ.;;;._;,tl..;..v..;..~.:::::L;...;-dx.-;;>;...;o;.....:..;t L==.....~t--.~.oB'uA~!VZ.t=::...e...;;,J ______ ~-

General Field Observations: Yl=IZi f), H ,c_,}t, / p li1J4£te, '"TO 



I 
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-

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

DATA 1WIAGmENT 

Sample Location: ---=.5~W~IY'I~lJ;.._~-3r...-___ _ 

Sample Type: ___ ..... .S~O...:.I..:L;.._ ______ _ 

Team Leader: __ .~::oL...~..-.w.s .. U:L.:k.;;;.:.c-ako:::..Ti.~.,.;D~ . .Jr..-____ _ 

Sample Personnel: _-..!..m.:.J.-.... B~A-I?~;.c,J~U::;..;;r..-+l' _r'-'-. .c?e::=:.::t..::!.:£/Z..S=.::::::..·----------

Sampling Method: __ ..~..Av.:..:::..ll:::l?t_.U-==~---------

Sample No .ifp1o-i vo. o Sample Time/Description: /2 : JS"I"/V'I ktt:. -1 $' o 1 L 
? - c..6 

Sample No. ---- Sample Time/Description: -------------

Sample No. ---- Sample Time/Description:-------------

Surface Terrain: FuCjr i C(?A)/i.f..., -.J SOt L 1 4AIL/Z.W 

Weather Conditions: 
s--r o C'?t'•'/1, 

General Field Observations: ---------------------
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ITEM 

TABLE 2 

Field Equipment Checklist 
Soil and Sludge Sampling 

ur~g~na~ ua~e U~!~l/0~ 

Revision Date 12/15/89 

REMARKS 

/ PID Meter .._.-- Calibrated 
_....;;;.../'_ · Site Specific SWMU Work Plan 
-----~- Generic Sampling Plan 
--~~~ Site Map With Sample Locations 
-~~~ Sample Bottles 
____ .<:~ Ice Chests 

_,.,-- Trip Blanks 
--~" Met haRe 3: f'tu>P /V-tl/o L--

-
-e:· --

Deionized Water 
Squeeze Bottles 
Personal Protective Equipment 
Chain of Custody and Sample Record Forms 
Plastic Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For labels and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 



-----
-
-, 
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--
-
---

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

DATA IWIAGI!MERT 

Sample Location: ,$ W/Y1 U It d Sample Date: S , ) - 7 z_ 

Sample Type: ___ --::::S-=O~I .. Lo::::....--------

Team Leader: __ ___.L::...:...· :.~.S.~..</It..;;:~:=ikrc:::;.L.UJ~~J ___ _ 

Sample Personnel: -----'(YJ..:.J-..A4J.~./f4_..· :..="-;LJM~~::;...c....(-tt~n....:.....:&z:..=k~&~~;;;:.:~::::;..?..::::;.... ______ _ 
I 

Sampling Method: ---'ft0~..;;.~:t.,~~I ..... ---------

Sample No. PF£4{ollm o Sample Time/Description: _.t~.o~o:2C.¥:0-'f,-'tn..:..:._ _____ c;;;;..· .:;;~.:..:A-....:V~-
' ,c, ---: -

Sample No.~v,;oSample Time/Description: _.2.....:.:;
5
.s"",L...;I'"...;h1.;..:.... _______ _ 

(Ju)- g 

Sample NoH .£oioiV j".,lSample Time/Description: _ .... ~~~~' :r--':....P~~:::.&..C:....;.""1:..!... ___ ~---
PI r) - " at/($ I I} E &'! sau;-??~ 

I 

Sample No. ---- Sample Time/Description: -------------

Sample No. ---- Sample Time/Description: -------------

Boring Lithology: 0-J I S.4..VO y' Ct-. !I y 771/Z #, ""~ 77J /)'?C /,J r 
Rt \'> a.Ai, 1-z' v,gatL.CJTt=l> ?t.At: z-£,.s-' J....f't"/4~E ?.4,v.z:;.sro.v~ 

C.c.:u .. k -; &4?~~ LJ..d(, 2 ,_rl- xr: {)t$-f)- ?cAt L L4t I hlt)/.5/": 



I, 

-· -------------------
1!11111 ---
1!11111 -
1!11111 
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. { 
( 

DATA MARAGmmNT 

Sample Location: s w m t) y 
Sample Type: --~'-'("""("""'2,,....:/L-=---------

Tealll Leader: _..._cL:..;·~s~...~J...'""'I..;::;;e;..:'-':;;... ,.,-oL....:::;~A~I ___ _ 

~~gMeuod: ___ AhV~· ~~4~£~-te~-------------------

Sample No. R F',f)2 <1 vl v' v. Sample Time/Description: ~' C"-· .Loi:>~"::....w"""-.::"~1 --r--..M.b::::.:IZ:;,Y~· ...;;;<~t""")/:,::L-:::. 
Pto-(1 

Sample No • .Rfko¥o21'{,d)ample Time/Description: /I! 1 o 1M2 
p 4' t D - o.trc·,n~ 

BLIJW.: LA Yt!£ 
I 1.. <ttr!l t"t-~ 

Sample No.~~ 0 yt11 Vf.J"Sample Time/Description: --J./ .... ~r-.~{[1)~~--=--~=-----
Pl D- ~ aur K? i (dyn/t--e 

Sample No. ------ Sample Time/Description: ------------

Sample No.---- Sample Time/Description: ------------

Surface Terrain: . .tfl ~ € P . {J.-.~r·I!E- . O"iC.51}- ( fffl.q £ 0 &?;.:lis, Od-'4 t... 

{; ti.(}e·/ 17·1 ;r? I' r --t=r I I 

General Field Observations: 
bG: 40111-r {tmoJ lkO o AI, 

s=m '~ r A-"f7'1C . .J r1o,J tpA /'/) zp l'tZo~e 

ALi- PI b Slf.IOte.t<L~ ~ o · U7o ,e,.ttA/~ £ 
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DATA MARAGEMENT 

Sample Location: _ _,.£~;4/~I'YJ~O;........:;#~i~---- Sample Date: s-, .r -r Z-

Sample Type: ___ ,S-....;0-.t~L-----------

Team Leader: ----c'==--·=S·H--:;;..·~...:::'-~"...:::CJ~~------

Sample Personnel: (h. 13&?# f r; IZOGM.J 

Samp~gMe~od: --~6b1~~6~~~-~------------------

Sample No. ,Rf.FD-t D3 Vo. 0 Sample Time/Description: -:..J.·J...:.1...;0::::....::..s-...::r'-...;-~"'1;;---~.5u;<"'-) ...!.J~L....=--
1/t 

Sample No.,l.,qz;v'loNloSample Time/Description: 7.'7 olin Solb 
,e /'l) a · 2 eeo ..Ste4e..£ r. z. 5" 4M /r.C 

Sample No.t-E£ototW.ftample Time/Description: '5:' 1.r~a1 .s4 t '= 
r I D • i ova: to£ I Z.. 'f"Aztt ll?t-£ 

Sample No. ---- Sample Time/Description: -------------

Sample No. ---- Sample Time/Description: -------------

General Field Observations: <Pf..,.)) P.~r· CA-rAL'/5T #-14,.., BLo.,c~rJ I cJTO 
-rJt~ z OWL- y,,A)l. 4&M 4 ,YC> wA .s 5 C..?AI&.f:l fiAC./4 f"l> 

f!; ft!;;fj"- g:~'JZAf~~'ff.~, s.g-~t¢ ~4£~;Alra:C',vt;, 
t-au, el!le.,J r c i= £At.J. 

Boring Lithology: ()-I I a £-tJ v C,eA V' fA?A k~:A y .mIX.£ A . s e'#l£ 

$',to£Jr t<ll rA? wr U-t?I'Yt ./>1 fepf/f!ll- M£4 Ai-M~ I,J 4~ az, K'.g:.Ll 

tJf r11 c,4--a1C'.e/f I' - 2' 116-IZu:_,.:zry . .;> &A <t/tt • 4- -2..-J-1 

P/LB-(1/LL -f?t/$d CLd '/ < ~.)I' 1 · 2-f'/lL,q'-·g. '-A 'f~R w/:i e>.n£ 

m:e.. LJ&~ /2zt9T€4U4L, ,.,, 'iet) tV ... A.:.~ .,. c.gay SCJ!t. 'T7J H· f't c.{. s-1-;­

( D L il> ~4/0 $1'7J tJI 
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s-s -1z. 

TABLE 2 

Field Equipment Checklist 
Soil and Sludge Sampling 

--.--,--
Revision Date 12/15/89 

REMARKS 

~ PID Meter ~ Calibrated 
V?_ Site Specific SWMU Work Plan 

---;;'~~/Generic Sampling Plan 
Z/' Site Map With Sample Locations 
;::::=::Sample Bottles 

----~- Ice Chests 
~Trip Blanks 

_ __:/':;.. Met a. aRe 1 I' 12() I' IHtl 0 t­
~ Deionized Water __ ......;;;.._ 

~Squeeze Bottles 
~ Personal Protective Equipment 
~ Chain of Custody and Sample Record Forms 

~~lastic Bags (To provide clean surfaces) 
~ Disposable Gloves 
--....l~~ Paper Towels 
~ Tape (For labels and dispenser) 
/ . Sharpie, Pens, Pencils 
~ Blue Ice or Ice 

--~~~ Zip-Lock Bags, 1 Gallon 
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---, ---
-
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111111111 ---
-
--
1!11111 

--
-
----

... 

Sample Location: _ ... s~vJ~M;,.._.=.<J_:#....;~;;;._---­

&mpleT~:----S~l~)•/•L~-----------

Team Leader: b- S He. k 77J A1 

Sample Dlite: S: 12 -9 z... 

Sample Persomel: m /JM N'e Y . T tzfJ 41!/Z$ 
I 

Sample No. O.fPZY1 0 Sample TilDe/Description: .. L.i~V7;~_f~:....:l?l~-~---r~l>:=::IZ..:::;.,~.V ... S.:.loig:..4or<~ 
P/fJ-j 

Sample No. ayo7 \:'1-.lSample TilDe/Description: --.I..:.:~'I..:O~f.~#I;..._~..;.._--:-=D:.:.t2;;..L..Y..:::S...l:O~· I.:;L 

Sample No. a)o?bq,) Sample Time/Description: 

I V / 

General Field Observations: --------------------

ce:o c. i...Af w/sccn# J-I?Hre..& £1'&-c..,t:.s, S:.p "'2o 1 - CLCfti$AA/Q 

.rvJ 1 )( fA! I rJt
1 

tz (J Z &£~,</ ',Z~ < &ft/4 l<.t/i."TY" fr1 /l?t£1&/, 7'- 'f-5' 1 

/hCS12.V l2£t> Ci.AI{ Wl£(:m# lttfHLb? CtJkt'fZtdG 



---------' -------
-
-
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-
-
------

Sample Location: --=~~i..P;;...· ~IYJ~c);;;..._=lt......;:_s-;;;..._· ___ _ 

Sample Type: -~$ ... 0;..:..1.-L _________ _ 

Team Leader: L S/1~ 1-n/\1 

Sample Persomel: YYl /J 4-tz.. N £ f I 12t£J4 IE~ ,f 
I 

Sampling Method: __ .;....;47/~l£~4::;._12_ _______ _ 

Sample No • .Rf:;:oro&\.0.0Sample Time/Description: ,i2. .'za I'm 012v .J.OJL 
;o, D- B 

' 

Sample No. CUPh V' 7 o Sample Time/Descrip~ion: 1 i~taJ em f'Y'OtJr Jt?IL 

Sample No. a fZ) b V q_ .)Sample Time/Descrip~ion: J I /0 '/Vf 

/'J ~ -

Sample No.---- Sample Time/Description: -------------

Weather Conditions: 

General Field Observations: --------------------

Boring Litho logy: f) - ,2 . J I /)') J )( 6-l) c L A t,!.rA--J t!J 2, r I- 7..J~,., Ref) 

CL-A-i. vJ/Mt>(~l> teocK AAI":~ C&t91j CL&V. 2;1 LA(M&:>r 

.s<iJ6 4,- t; . ()I ( 1· s-' ~ f, 0 I VM~/VI'£cJL-IA d:;?E..LJ c t.A·t /S& ~I!Coc.K.. 

u.< / -o1 $ 4/ M& c...d ,de LzO~ 6~ .5' ( (?.us ry I c 9. 0 - 9. r t>G._,./.>i£ 

I?~Q C...L..-4'(. 



I,· 

-
----------
---
-
-
-
IIIII ------
-
-----

Sample Location: .s- (.&L !Yl u =#:- s- Sample Date: 'r- I "2. -7 2. 

Sample Type: S,o U.~-

Team Leader: s J..J-£ ~ /[) c:J. 

Sample Perscmnel: (V) (JA-IZ cJ£y 
i 

T {?p(.,£12.$ 

Sample No. 6 )0 8' V 1. :)Sample Tille/Description: 

Sample No. OSDS Dq, S Sample Time/Description: 

Surface Terrain: -~'£'-~L-~D~f'.,.£:..::-.r-..,.H~6A-:::;..:..~V.;;.V~t..,. . ..::l&w/=.a~1i..:."H.:..,..._ _________ _ 
I 

General Field Observations: --------------------

Boring Lithology: c> - /. .;=t - CL A y/ s 44 rvz • f . I· .J- !/. t/ t#I!T!£ 1/ZCLJ 
?'-A-t vY'tf'. w;rtf St1'Y'lt. &~it.... o/.o-,£.0 1 ,.,_,,XM cak-or-EL) 

.sotL , s-, o - 1 . .>1 azofO.. I{ IZcD CLA-YI..s-a-#[). ?· .c-q. c' yY! tXtSA 
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TABLE 2 

Field Equipment Checklist 
Soil and Sludge Sampling 

xev1s1on ua~e l~fl~/HY 

ITEM REMARIS 

PID Meter -- Calibrated 
Site Specific SWMU Work Plan 
Generic Sampling Plan 
Site Map With Sample Locations 
Sample Bottles 
Ice Chests 
Trip Blanks 
Me t .A an cri fPI"-C P r;..,.;-o L-

Deionized Water 
Squeeze Bottles 
Personal Protective Equipment 
Chain of Custody and Sample Record Forms 
Plastic Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For labels and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 



-- . .. 
-
-- Sample Location: s L-V tvl L) :is- Sample Date: .f"- 1"3 -1z. 

- Sample Type: So1 L 

- Team. Leader: L S \-lE LTDAJ 

- Sample Perscmnel: VL-1 (3AJ2.,J~ V I -r (2.;..0 ~~ 1£ /2. .S 

-' -
- Sampling Method: __ ---~,A:V...:.....~;;;...:t..~f-;:;..,4.~--------

--
Sample No. o..>Dq V ;. o Sample Time/Description: 10 :.,-v /fr1 f>IZ'I SotL 

---
- Sample No. o >o2 tz )' Sample Time/Description: ___.!.!.'-' ::::;2.;;.0"'-!Trn:..:...;.<~-----"'W'.~'.4::;z;,t.;.~~-e_ ---
-- General Field Obsenations: --------------------

---
·----
·---



1: 

... -· 
"'"' DATA MAIAG»mRT 

-- Sample Location: SLV.N1U :t:t.s- Sample Date: s:- J) -1z. 

- Sample Type: SO! L 

- Team Leader: L SHE. LToAl 

-- Sample Personnel: vt1 (jaarJ~'I I -;- (2;..0 C.. £ (L .S 

' -------- Sample No. or-.:~/ V z. o Sample Time/Description: II ~ t?'i 0'1 

---- Sample No. o >ott tz )' Sample Time/Description: _.l_,_t'-• =2~C~I!m:..:...:..J~..------"~M..:::'.4~11£..,~.e. 

1111!111 

--- Weather Conditions: C L .f-A--& I' 7~ 0 r ;' 

-- General Field Observations: ----------------------
--------



- - .. 

-- Sample Locati.011: __ .;;;.s_.(....)_m__;.,_u_±t._!::).;;;-____ _ Sample Date: s-- I 3 - 1 2.. 

- Sample Type: _____ .s~o~r~L~---------

- TeamLMder: ------~---S~~-£~4---~~-o-~~--------

- Sample Personnel: ___.V\1~-B~.Ll~!2-~t0~£;;...'-I~+I-T-'-...!.(2o.;;:;:.=C.~...:, ~=-~5~-------

--- ~~gMettod: ____ ~t-hJ~~Ct~£~.z~------------------

--
'""' 

Sample No .(2._f::;:o~ I VJ. [>Sample Time/Description: 

- Sample No.Q)l/ \1/.0 Sample Time/Description: rvt 01 S(/ .>'oiL 

---- Sample No. ---- Sample Time/Description: -------------

-----
General Field Obsenations: ---------------------

-------
----



,, 
.. 

,.,~. 

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

TABLE 2 

Field Equipment Checklist 
Soil and Sludge Sampling 

PID Meter ~ 
Site Specific SWMU Work Plan 
Generic Sampling Plan 
Site Map With Sample Locations 
Sample Bottles 
Ice Chests 
Trip Blanks 
l4e t n a :rnrl vtz..o PA A) 0 '­
Deionized Water 
Squeeze Bottles 
Personal Protective Equipment 
Chain of Custody and Sample Record Forms 
Plastic Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For labels and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice .or Ice 
Zip-Lock Bags, 1 Gallon 

---a---- --~~£1VJ 

Revision Date 12/15/89 

REMARIS 

Calibrated 



-- DATA !WIAGD!EMT -- Sample Location: _ __,:;u:...:W~/YJ~(,)_ii ..... S:'-------- ~leTne: ____ ~S_O~I-~----------------

..... Team Leader: __ ...c;k....__,S;.....;..;.H_C-_~_77J_N ______ _ 

- SamplePerso~: -~tn~~B~~~~~~~£~¥~/~z=~~~~~~~~·~~~--------------
- ~~gMemod: ----~A~v.?~~~~-----------------

Sample No. k:_r:;:pSV2 V{.t tSample Time/Descriptian: 

-- Sample No. O% .z V l, o Sample Time/Desaiptian: 

-- Sample No. Ore z. Y 7.o Sample Time/Description: 

--- Sample No. c:::.c:2 £'%.lSample Time/Description: --- Surface Terrain: ~1/-JT DG...4s£ cvte,ICAcL Vt.GCG-7"79/7o#, 

8& J/ .f If N...-(iv<v/ 0 r-6.12 1 rn€-,.JE/6 1Z> 41 1 • 

- Weather Conditions: CL£&/Z > ?ro~ / !ES£ L.Ju1/'tQ ~ z-:Ja,e/1. 

--- General Field Observations: --------------------

------ '- f 1 C/2. ~ t.A//£., .E Wet , f''- . '£~1) -¢'~t/ - C t_(tf, Dt $ nNC T Cte./1 'f 4&J)t9C 1·0 1 , 3'1 77ftC/!. 

--
-



-. -------_, 

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

DATA PWfAGEMERT 

Sample Location: __ ..... S-..L-V.....__('V'l_u_-:tt__...~;o.,._--­

&=pleT~:------~S~o~t=L----------------

Team Leader: ___ L~£...:.1...:.-I.:;;E-;...L;;....;..7/..;;.0~Ai.;;..._. __ ...._ __ 

Sample Dcite: .S:-l't-1Z 

Sample Perso:anel: --'-tn~.;.:;IJ;...:A-te..:..:.::.~rJ;:;..,£~Y~-...:.'-.=.R~o,4~t:-.12;.;:;;.;;.£;:;..,_ ______ _ 
I 

Samp~gMe~od: ---~A~v~4~£~~~-------------------

Sample No. a[tt?/'3. o Sample Time/Desc:ripti.Oil: __._!_o_:_k--.&m~-~--"""l?~&rz~..;.,o~s~t;t'J-t 
f2{ 

Sample No. QJ'I o 'II'?.~ Sample Time/Description: --..c~d-' ..... >~..~o~A=rn~~..--r---P~flz>?~;...P~S:;.;c~' L 
(/ 

Sample No. Or! 0 Y Cj. S" Sample Time/Description: (0: '-10 

Sample No. ------ Sample Time/Description: -------------

General Field Observations: --------------------

. ... 

Boring Li~ology: (!)-J . .[ 1 IY!I"-tO .Sart- 4.JtJ l>E-Bg.,s, /.J-'- ~~ 

&El> c: L 8'1 I S'erJO I'Ylt >4 .Com~ t:>~E-aa./ 5 , .r- ~ >' l{!oo<. I tl&tr?t / 

$"4.d4 i.4 y&~ s-.r-tr. S:' /!.6-D C:.Lfltl£8 -r/6, i..J-- z o• coo~tc~e-ti 

(A..zV.o MvG~ 'T z a - q, s-=' a c.-o 4:4a -11 ItJ-.4/CJ , 



I, 

---
-

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

Sample Date: :r -/'$'- qz_ 

Sample Type: ___ ___..5~0-...I..,.L..._ ______ _ 

Team~er: _____ L __ S~H~~-L--n?~&...._ _____ _ 

Sample Personnel: ---'«l...-;..~t3-..: . ._A_rf-.-.-,J-~-.....t~~, '""'z:-"""'t?..p=-='~££.-.-· ... '.S=----------
1 

~~gMemod: ______ .&~u~?~£~;e~----------------

Sample No. o 5P.3 V J o Sample Time/Description: _./~...~/-........' ::;.2 .._r~/9YYI~-~:r--...;.:.:t)::.::I2•Y .... s:..::tJ;..;.l.=-L 
p, b- it 

Sample No. Q)"V5 J 2 Cl Sample Tillle/Desc:ription: _/""/"""'~'-1~) ;..::=~~-~~---'-'D;.;.;r2:;.,i:....s.:.~e~;;;~'~t 
_f!_j_ /)- i 

Weather Conditions: 'J6A-R-/ 7CF / w w~ ,VD e s-,;o/1!e!/ 

General Field Observations: --------------------

Boring Lithology: o- '3 1 DMGIS /.soJL. 'J
1a S' (YJit~P /C61J/w#I/Z. 

C.L A- V wfU/??e bgie1.t .e /!j Me.&=, .s-'- q.r" R#ll ?1-Ay 



II 

---
---
..... 

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

Sample Location: _....::;.5:..;c.-v=.'-M~U::..-.#__.E(oo6-___ _ Sample Date: s:- /3- 2 2 

Sample Type: ___ ___::S::....:O;.LI..,~;k=---------

Team~er: _____ ~L~~5~H~~~L~rz~·Ai~-------

Sample Persomel: --~0'1~~8~A.:..::/Z.~tc!:..::-f~Y~7:.---r~.~..f?~O...::C.;;:..=G~£:;...;:~:.--------

Samp~gMe~od: --------~Anv~?~4~te~---------------

Sample No. o '["o--ty::L o Sample Time/Description: ...~-.1..:./...:I...;;O~:--~---:-J..D.C.:!:-;;JY~.!:!..!o"'-:.J.L_ 
- ,.. 0 t 

Sample No. o>:P'-1 v?.o Sample Time/Description: -~.I ..... ~""Y~--::~---::o--D~k':s..s..z.Y...I.r~u"'I.-L 
fll> .. ¢ 

Sample No. oSf!j \19. '(' Sample T.ille/Descripeion: ...~.t~rz.:&.J,:..;.., __ ~___;~--,---"t~>IZ!!::'"'..!.i...:s~o~t L"­
CtD ~ ,4 

Sample No. o JV '1 £1. S" Sample Time/Description: ---------"""w~&~...n='-l~iiiiio'-lr..-

Surface Terrain: . ,C.tft {, $ r/IZ-rlt-C-G a ;Zc,,Ji?l r72 I Yz I 

I 

General Field Observations: CJ.bt..s (?I= th)L£ fl.{'£ >kot/li/fr.Vfi 

BA f\kY &6-&1€£ I st 7' . 6~-R.A/4 CI-J..A. . ..vct- o.c £o.,-,£ 

Boring Lithology: a-,, - c.tA:(,/.(r;-.,.1/j P1 IX c /' - 7 I DURI.S ~ IJ!5C~l-'i?L.6 

5o;L { IZ.?fSrYt ~tfbt.J)J}, 2'- 3 1 /J:JcJ.GIJ .>l'tt ~ ~A/c.~c.:n= .. f'-9-~1 

~~0 C.t...4t 



--------
-' 

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

Sample Location: -~S:;:;....;..(.A.)_m..;...;:;u_::a-~5"~---- Sample Date: 5'"- I Y, i -L. 

Sample Type: ______ s_o_t~L~-----------------

Team Leader: _....,jL=-..;:;:;S;..:./..;.;-1£;:;..::;./,..:..'fZ~':;:;.;) ___ ....;.._ __ 

Sampling Method: --~IW~G::::...:::t;~.e_==----------

Ltt-!0 t2&Y ~Pt.!-
ft D- i Sample No. UUJSVSVo.D Sample Time/Description: 

1: >-v SetL 

;2:"~ SQ. I'-e I f) - ¢ Sample No./2f;1t?s-o.rv1. o Sample Time/Description: 

Sample No. £EJ:"os-oS"Vt,)Sample Tillle/Descript:ion: );o SoiL 

Sample No. ~ple Time/Description:--------------------

General Field Observations: ---------------------------

Boring Lithology: 0- I 1 m f'f .. C..Ij CLAy/r4zv"4 . 1-/, s-" !.1'~ o,& 

~ot? v ME!ZI$. f.'("-6' • IZ.£.t;.~tf1'(.w/S~c1c. ..>.4-A/'Z:}, 



I' 

""" -------., 
--------------
IIIII 

------
• -------

Sample Location: Su Ia? tl ~ J 

SampleT~=-----~~0~/~L----------------

Sampling Method: _ __.:.,4V~""'4:...:L~£.=-----------

Sample No • .£.%45£1 V~.oSample Time/Description: 9 f 3~ ~ 
Pip-

Sample No.o.rp! V'1. o Sample Time/Description: t; ... / o I+-Y"1 

Sample No. Drpl V?. o Sample Time/Description: f.' b A-m 

Sample No. o @IV 9 . .L Sample TilDe/Description: q ~ 8 t /'h11 0'7t I..S r SOtL 

Sample No. O[pl Pf ,)Sample Time/Description: 9! rl/trrr 
I 

C1 Ot.!>r .SOIL 

/Jto-(Z 

Surface Terraill: . ~t-&7. H~A-VIi (u{'tC-4'C:. V¢.c; Ll?fl77o,.J, /:l&Jt~A-I.D 

C~t M£.7#-g Is 11{t?i/~H 2- 'I' lit? tl 

General Field Observations: --------------------

Boring Lithology: ~ - I I (? £ t::> QAY ( (' - 1 I (}It u L. n L 0 L D 12..£ D i:.OJ L 

yJ />,t;MC Mt..IAL. D£-~IZ.t~. f?;iJ7 d. 3 1 -1' f2.£.b C..LA '-1 •. yt!L-1 

(YJ vI?( e .Z'- ?,5'/cVt0-1 mc;s1k-l Ct24-Y{L LAY£12. ?·r·- ,.c I 

R._ ~< b C.J;A '{ ·/.N ($ {' n1 P (, IZ-ft '{ ' 1'(2..£A-1L1 N'4 , 



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

TABLE 2 

Field Equipment Checklist 
Soil and Sludge Sampling 

--- .... ---- --. --· --
Revision Date 12/15/89 

/.PID Meter 

REMARKS 

~rated 
--~~~ Site Specific SWMU Work Plan 
~eneric Sampling Plan 
----~~Site Map With Sample Locations 
· ~~Sample Bottles 
~~ce Chests 
~-Trip Blanks 
_ __:;...~,_~· Metba~l~?A-N'O v 

;;> Deionized Water 
~ .... Squeeze Bottles 
~ Personal Protective Equipment 
:;:::>=c 

--~<=~ Chain of Custody and Sample Record Forms 
7 ee Plastic Bags (To provide clean surfaces) 
7 ~ Disposable Gloves 
;>' Paper Towels 

Tape (For labels and dispenser) 
_______ Sharpie, Pens, Pencils 

_.- Blue Ice or Ice 
--:;;;-'~~ Zip-Lock Bags, 1 Gallon 

t/hfYtj I L{ 
1 

r11 L 

/·s0k 



1: 

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

TABLE 2 

Field Equipment Checklist 
Soil and Sludge Sampling 

REMARKS 

--~- PID Meter -~Calibrated 
-~~- Site Specific SWMU Work Plan 
______ Generic Sampling Plan 
-~~- Site Map With Sample Locations 
-~·~~ Sample Bottles 
---'C;.. Ice Chests 

.....-- Trip Blanks 
_......;:;_........--~ · Metnanol~P~t?"-
~ Deionized Water _........;;_ 

-~~- Squeeze Bottles 
_........;;~~ Personal Protective Equipment 
_____ _Chain of Custody and Sample Record Forms 
---~-_Plastic Bags (To provide clean surfaces) 
__ ..-/_ -· Disposable Gloves 

--.:;:;-- Paper Towels 
--~~-Tape (For labels and dispenser) 
-~,--- Sharpie, Pens, Pencils 
--~~~ Blue Ice or Ice 
___ ..c--~ Zip-Lock Bags, 1 Gallon 

)-/)-72 



-. 
----
-
_, 

----
-
---
--------------.... 
--

• 

Sample Location: _...;::;s..::w~oo~~u-~_ .... 7~...--__ _ 

&mpleTne: ----~6~0~I=L~---------------­

Team ~er: --~b~·-S~H~£-~~~-O~N~----------

Sample Date: !!>- 7- f Z. 

Sample PersolUlel: _...lm~-· ....:'i::?~A..:.:IZ.=cJ-£-..;'/~1~77.J....:.•.......:@e=;.:~::..E..=..~.@.==,.5,=-----------

Sample Ho.(l.Ft:o'IOI v'l.SSample Time/Description: tY:tJolhY. 
p,o 

t??o 1sr .sp1~ 

Sample No.----

Sample No. ----

Surface Terrain: 
01 uthc rL 

, ·z.. 

Sample Time/Description: ______ ..;.._ _____ _ 

Sample Time/Description: -------------

Veather Conditions: ,0?0.5Tk Y .S(.)tll/11 }I . 4 L~ != /.. I? 1-1 r £. iAh.N'l> 

<@... 1- S:m.a H. 
7 

' 
j 

General Field Observations: --------------------

Boring Lithology: a -1 I - ,.,1 I~& 0 ?t-A'-1 (,Jfi/11~ I C.R.AI/&t, I -;.7'1 

Dltf?l'. , ma.s n.."' c bd v . ;;. 7 ,, - g. o, - ,u. <> c..~=n t 4 ·-c - tZCbf 

c., 12A t u,4 t rru -t 



-· ---
-
---
----
-------------------
--

Sample Locati011: .-:t~~U~:w::..~.:m;..:..::::O;_;;,:tt"--17~------

Sample Type: __ ......:.5:iil::.lo:o .... t.-L...=--------­

Team Leader: __ .~:~hw.·...:S=~:..:~:::;..:;L-;.:.ft)..::;:.;~:::.--------

Sample D&ee: 5.. 7- '1 'Z-

Sample Personnel: -..:.M.&..M.._v ... &~&::.:I\Jo=..:'--;;..V._,__T...._;...· o~o~~R.,.P'i_.U...:;g;;.,5"------------

Sampli.Dg Method: _.~:A:....xu.~~::4..,E=-;;.r;(?.:... __________ _ 

Sample No • .e.F:ro7oz.>~%SSalllPle Time/Description: il~ >o f1nt mu.fr ct.A( 
r'lt:>-

Sample No.---- Sample Time/Description: -------------

Boring Lithology: t:J-I·r'1 t>tt(?IC.. CL./1t w/z.J~U SAN'6 IJ.~D s~Afc.. 
C 41& t--, 1. :> +p 7. o ' vue, 'Cflf'E..A CJ..A r:.t .. J,i'J - .£' Reo/~ @V CL4 t.£ 



--. 
--
..... ---
-' --------
-----
----
---------

• 

DATA~ 

Sample Loc:atiOJl: SWM U -:t:l: 7 Sample Date: S" • ? -1 Z-

Sample Type: _..a$;:..-;;.O..:.I.::;L..;;_ ________ _ 

Team~er:_~L~·~5~H-~~~~~--N-------------

Sample PersOJmel: _._.:..;m~ • ...;::B::;..::I+fl-tv...:..;,..;-=t:.,;..,j..(~.-1:~· .. @=.~e.g.:~==--· -------­

' 

Samp~gMe~od: ---~Av~4~~~L=----------------

Sample No. U.;Fo ZD '" 1/.S" Sample Time/Desc:ri ption: 

Sample No.---- Sample Time/Desc:rip~ion: ______ .;.,_ _____ _ 

Sample No.---- Sample Time/Description: -------------

Surface Terrain: 

General Field Observations: --------------------

Boring Lithology: ~-;!.I '' [)M.I~ D/_!1!-<J~If!.!J;> f Ot L tAl 1 rH S tJ/1'1C 

CLkVf_J_, ¢1 '' 71J .£' RM tc;eA '{ 4-A- )f. 



-. ----

-
---
-----
-------
--
---
, ... 
-
-

. . 

Sample Locati011: -..-:S:::..W~;..:M;..:..,.L)'--::it---'7----- Sample Date: S:- 1- ' 'Z. 

Sample Type: ___ 5:::::..;.0.:..l.:L=----------

Teaa~er: ----~L~·~S~H~£~~~r0~~=----------

Sample Personnel: _ _:.01...:...a.:.•-Jiii..:::AA~&:=Ji:F-::..Ji~,-~::......· .&.::@:::=.lc.~M::c:::.:5~·---------

Sampling Method: ---:.&Y4~:uo.E...:.:I2..=------------

Sample No. ffle7D'/G'(.s~Sample T.illle/Desc:ription: I ~ vs-tt'm 

Sample No.---- Sample Time/Description: -------------

General Field Observations:--------------------

Boring Lithology: 0-1' £>t.s&-Ct...o~C.&t:> ~01t- /s~Cl iP/4£4-v'~Lt 
t~l'' T7) .2Z '' .5'L14ti1Z.. '( ./:)/5C. oi- c;,e£ D .Soh . • ;J.Z ., n "L' t??1:J 

C J..,eto( w I J~aa~ Wtt rm 5e4 Ck 11"1'4 11-r t '- "L', ? " LA Y£4 

ar Df:v.-~~ SOl'- e ~.0 I b?VC-k, 



I, 

-
---
--
-' -------------
---
-
-
-------

DATA MAI!GmENT 

Sample Location: JW/Y} tJ .:11-j I Sample Date: S: 7- 9 -z-

Sample Type: S 0 I L 

Team Leader: b S )I C./, 7U AJ 

Sample Persomel: _ __,01"""'"...:./J~M,~M.;;.~;;;....:..Y__,_..r__.;.;/LP~~;.:..¥-?;;...;..;;;-.·,;:.._ ______ _ 
I 

Sampling Method: _.L;.fhi~Ci::l.ltC-:::;...;..1(_=-.----------

Sample No. Rf~'/!0/ vaDSa.mple Time/Description: z: (J7) WF..I SOil. 
I'Jtp- ~ 

Sample No.l._fki/DI VJ. l)Sample T.ime/Desaiption: ...,j2;c:...:.,:"""y"'-}'".J.=,~-, ()::---_-4':"?,-t'~e:::;.L..r~5:..~~0u,l.-L 

Sample No.---- Sample Time/Descript:ion: ------------

Sample No. ---- Sample Time/Description: ------------

Surface Terrain: Wfi,t' M&-4 iN ~7TOM oj::. 01?/Ct~AL 

l>£A c# A-Ge.. tu rz· II 

General Field Observations: -------------------

Boring Lithology: t) -I I m J)(~ I) CkA y ; .>A-...Vt) c /' ~ 3 .f1 

0 J_/1-(, K. LIt ye,e . }tl?t: ~ t ,s I I k£ ~PzA/4Ce Iff A r ut~r; 
I 



----------· --------
-
-
--.. 
... ---------
--

DATA twiAGl!MENT 

Saaple Location: -S ... w.~m~v_.:IF.~/1.._ _____ _ 

Sample Type: _-..:£=0...:.1-=L=----------

Team Leader: k $II-£ 1./17) AI 

Sample Personnel: /YJ,I~#~{ 1 r #fe4-e4,$ 
I 

Sample Date: £-7-9 ~ 

Samp~gMemod: --~6h4~«~~~----------------------

Sample No.,RdiiPZ vc.bSample Time/Description: t.. ,' /0 eA1 (1tl'l?/£./tJ IL 

Pt D - t¥ 
' 

Sample Ho._€,.C;£(/O;;?V1DSample Time/Description: z: "Z>Jf'M /??0 I.S rS.UL 
f'tp- et' 

Sample No. t:,P.:fh/)2 GI OSample Time/Description: _2=.~.t~J-r~~~~...:.....---olo'-W.x.rA~~ .... -'/f.:..:~~ 

Sample No. ---- Sample Time/Description: ------------

Sample No. ---- Sample Time/Description: ------------

Surface Terrain: a£t4 ltflAL ,{'/C.tmm.£12. - V.&!..tt??4'J .$ r 
I 

Weather Conditions: __ .looC~'-:::;;..~.o~OUIIll:,_jbi.L..,l.Y..,,,_. --=-W~>~w~@=-.S~m;.:.r..;.,t!':::.:)l'-'---7/;.....cb:....r:'!..-t;;:;.,C __ 

General Field Observations: --------------------

Boring Lithology: o- 4 1 1<.6-/.) !Cct?ll v t:.J..:AY /??I '1: t..) I T1l 
~-fJ t11£ W#z ~ .$1'€-?JC. Ld ,./C 
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-
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---------------------
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·-
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TABLE 2 

Field Equipment Checklist 
Soil and Sludge Sampling 

-·-&~~~- VJfJ4/U7 

Revision Date 12/15/89 

REMARKS 

PID Meter ~ Calibrated 
Site Specific SWMU Work Plan 
Generic Sampling Plan 
Site Map With Sample Locations 
Sample Bottles 
Ice Chests 
Trip Blanks 
~1e thanol ff2Pf'/h11t1~ 
Deionized Water 
Squeeze Bottles 
Personal Protective Equipment 
Chain of Custody and Sample Record Forms 
Plastic Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For labels and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 



I, 

---.... 
--_, 

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

June 9, 1992 

Barbara Rutten 
Marketing Director 
Westech Laboratories 
3737 East Broadway Road 
Phoenix, Arizona 85040 

Re: RFI Phase III Background Metals 

Dear Barbara: 

(r-:1."/,'ti 
RE?!NING CO. 

Route 3. Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

With our submittals of soils for analysis, Giant requested 

analysis of only four of the listed metals for SWrlU' s #4 and 

#5 pending approval from the U.S. EPA Region VI. 

Giant has received permission to analyze for an abbreviated 

list of background metals to include: 

Arsenic 
Barium 
Beryllium 

-:~ Cadmium 
-::- Chromium 
* lead 

Nickel 
Vanadium 

* Mercury 

* Indicates metals already analyzed 
.. ,. . 

Giant requests that Westech Laboratories analyze the soil samples 

you are holding in cold storage (SWMU #4 and #5) for the balance 

of the metals on this abbreviated list. 

Specific sample numbers to be analyzed are: 

RFI0401VO.O 
RFI0401V3.0 
RFI0401V4.5 
RFI0402VO.O 
RFI0402V3.0 
RFI0402V4.5 

RFI0503D9.5 
RFI0504VO.O 
RFIOS04V3.0 
RFI0504V7.0 
RFI0504V9.5 
RFIOSOSVO.O 

RFI0590VO.O 
RFI0509V3.0 
RFI0509V7.0 
RFI0509V9.5 
RFIOSlOVO.O 
RFI0510V3.0 

A Division of Giant InduStries. Inc. 



,, 

--
\1111!1 

-
\1111!1 -
\1111!1 ---
\1111!1 -
"""' -------------------------

RFI0403VO.O 
RFI0403V3.0 
RFI0403V4.5 
RFI0501VO.O 
RFI0501V3.0 
RFI0501V7.0 
RFI0501V9.5 
RFI0501D9.5 
RFI0502VO.O 
RFI0502V3.0 
RFI0502V7.0 
RFIOS02V9.5 
RFI0503VO.O 
RFI0503V3.0 
RFI0503V7.0 
RFIOS03V9.5 

RFI0505V3.0 
RFI0505V7.0 
RFIOSOSV9.5 
RFI0506VO.O 
RFI0506V3.0 
RFI0506V7.0 
RFI0506V9.5 
RFI0507VO.O 
RFI0507V3.0 
RFI0507V7.0 
RFI0507V9.5 
RFI0507D9.5 
RFI0508VO.O 
RFI0508V3.0 
RFI0508V7.0 
RFI0508V9.5 
RFI0508D9.5 

RFI0510V7.0 
RFI0510V9.5 
RFI0511.VO.O 
RFI051Pl3.0 
RFI0511V7.0 
RFI0511V9.5 
RFI0512VO.O 
RFI0512V3.0 
RFI0512V7.0 
RFI0512V9.5 
RFI0512D9.5 

If you require additional information about this analysis, please 
contact mat at (505) 722-0227. 

Sincerely, 

/~.sJ.$--
Lynn Shelton 
Environmental Assistant 
Ciniza Refinery 

TLS:sp 
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APPENDIX B 

TABULATED ANALYTICAL DATA 
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SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

Arsenic 
Barium 
Beryllium 
Cadtiua 
Chroae 
Leac 
Mercury 
Nickel 
Vanadium 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 15- "Old Land Fills' 

TOTAL METALS 

10 10 10 10 
VO.O' V3.0' V7.0' V9.5' 

UNITS RESULT RESULT RESULT RESULT 

mg/kg NO 3.6 5.4 2.6 
mg/kg 280 300 370 100 
mg/kg NO NO NO ND 
ag/kg NO ND ND ND 
mg/kg 8.8 5.6 10 6.2 
lg/kg 7.6 5.0 12 7.7 
mg/kg NO ND ND ND 
lg/kg 8.0 5.6 5.7 6.9 
mg/kg 11 6.4 8.2 27 

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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

ph 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT t5- 'Old Land Fills' 

pH 

lO 10 10 10 
VO.O' V3.0' V7.0' V9.5' 

UNITS RESULT RESULT RESULT RESULT 

s.u. 7.5 7.7 7.9 8.2 



--
---------
-
-----
-------------
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PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 13- 'Barrel Storage Area' 

8240-PRIORITY POLLUTANT VOLATILES 

---------------------------------------------------------------------------------------------------
SAMPLE POINT 
SAMPLE DEPTH (feetl 

01 
VO.O' 

Ol 
V3.0' 

01 
V4.5' 

02 
VO.O' 

02 
V3.0' 

02 
V4.5' 

---------------------------------------------------------------------------------------------------
PARAMETER 

1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
Tetrechloroethene (PCEJ 

·1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-Trichloropropane 
1,2-Dichloroethane 
1,2-Dichloropropane 
2-Hexanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
D1bromochloromethane 
Dibromomethane 
D1chlorodiflouromethane 
D1chloromethane 
Ethyl benzene 
Methyl ethyl ketone 
Methyl 1sobutyl ketone 
Styrene 
Toluene 
Chloroethylvinyl Ether 
trans-1,2-Dlchloroethene 
Trichloroethene 
Trichloroflouromethane 
Vinyl chloride 
Cls-1,3-Dichloropropylene 
Trans-1,3-Dichloropropylene 
Total xylenes 
Acrolein 
Acrylonitrile 
Carbon disulfide 
Cis-1,4-Dichloro-2-butene 
Trans-1,4-Dlchloro-2-butene 
Ethanol 
Ethylmethacrylate 
Iodomethane <Methyl1od1de) 
Vinyl acetate 

UNITS RESULT RESULT RESULT RESULT RESULT RESULT 

ug/kg 160 
ug/kg NO 
ug/kg 340 
ug/kg ND 
ug/kg 70 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg 340 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ugtkg ND 
ug/kg ND 
ug/kg ND 
ug/kg 490 
ug/kg ND 
ug/kg ND 
ug/kg 170 
ug/kg ND 
uglkg ND 
ug/kg ND 
ug/kg 71 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg 8600 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
~.:g/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 
ug/kg ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NLl 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N~• 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NLI 
ND 

ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

1800 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NLl 
ND 
980 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
Nfi 
ND 
ND 
N£• 
ND 
ND 
ND 
ND 
N~• 

ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
N~ 

NO 
ND 
NJ 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
!\'• 

ND 

NJ 
~:l 

Nfi 
~~; 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NIJ 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 

ND 
ND 
ND 

ND 

N~ 

ND 
ND 

ND 
ND 
ND 
ND 
NC· 
ND 
ND 
NO 
ND 
ND 
~D 

NV 

-------------------------------------------------------------------------------------------·---··---
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PHASE lli, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 13- 'Barrel Storage Area• 

8240-PRIORITY POLLUTANT VOLATILES 

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

SAMPLE POINT 
SAMPLE DEPTH <feetl 

03 
VO.O' 

03 
V3.0' 

03 
V4.5' 

04 
vo.o· 

c~ 

V3.0' 
04 

V4.5' 

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

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

PARAMETER 

1,1,1-Trlchloroethane 
1,1,2,2-Tetrachloroethane 
Tetrechloroethene <PCEJ 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dlchloroethene 
1,2,3-Trichloropropane 
1,2-0ichloroethane 
1,2-Dlchloropropane 
2-Hexanone 
Acetone 
Benzene 
Broaodichloromethane 
Bromofon 
Bro1o1ethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloro1ethane 
Oibromochloromethane 
Dibromomethane 
Dichlorodiflouromethane 
Dichloromethane 
Ethylbenzene 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Styrene 
Toluene 
Chloroethylv1nyl Ether 
trans-1,2-Dichloroethene 
Trichloroethene 
Trichloroflouromethane 
Vinyl chloride 
Cis-1,3-0ichloropropylene 
Trans-1,3-Dichloropropylene 
Total xylenes 
Acroleln 
Acrylonitnle 
Carbon disulfide 
Cis-1,4-0ichloro-2-butene 
Trans-1,4-Dichloro-2-butene 
Ethanol 
Ethylmethacrylate 
lodomethane tMethylio01del 
V:nyl acetate 

UNITS RESULT RESULT RESULT RESULT RESULT RESULT 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/Kg 
ug/kg 
ug/kg 
ugtkg 
ug/kg 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nr• 
NO 
ND 
ND 

ND 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N[J 

ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
liD 
ND 
ND 

ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N~~ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
liD 
ND 
ND 
no 
ND 
NfJ 
ND 
Nfj 

ND 
liD 
ND 
~[J 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NLl 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
liD 
~D 

ND 
NL' 
ND 
~f\ 

ND 

N'' 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

N~' 
Nu 
N

,, 
• v 

ND 
Nf: 
ND 
ND 
ND 
ND 
ND 
Nf! 
ND 
ND 
ND 
Nr, 

v 

ND 
ND 
ND 
ND 
NO 
ND 
ND 
~D 

ND 
s:1 
ND 
ND 
ND 
ND 
10 
ND 
ND 

---------------------------------------------------------------------------------------------------
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PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT t4- "Old Burn P1t" 

8240-Volatlle Organ1cs 

---------------------------------------------------------------------------------------------------
SAMPLE POINT 01 o: Ql 02 (1~ 02 
SA~PLE DEPTH (feet) VO.O' V3.0' V4.5' VO.O' V3.0' V4.5' 
---------------------------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT RESULT 

1,2-Dichloroethane ug/kg liD ND ND ND ND N:J 
2-Chloroethylvinyl Ether ug/kg ND ND ND ND ND ND 
Benzene ug/kg ND ND ND ND N:J ND 
Toluene ug/kg ND ND ND ND 70 ND 
Ethyl Benzene ug/kg ND ND ND ND 1000 ND 
Chlorobenzene ug/!cg ND ND ND ND ND ND 
Total Xylenes ug/kg ND ND ND ND 2:0(: ND 
Methyl Ethyl Ketone ug/kg ND ND ND ND ND ND 
1,2-Dibromoethane ug/kg ND ND ND ND ND !C 
Carbon Disulfide ug/kg ND ND ND ND ND ND 
1,4-Dioxane ug/kg ND ND NC1 ND ND N~: 

Styrene ug/kg ND ND ND ND 420 ND 
---------------------------------------------------------------------------------------------------

------------------------------------------------------------------------
SAMPLE POINT 03 03 03 
SAMPLE DEPTH <feetJ VC.O' O'"~ r.' . __ ,.;.; V4. 5' 

------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT 

1,2-Dichloroethane ug/kg ND ND ND 
2-Chloroethylvinyl Ether ug/kg ND ~D ND 
Benzene ug/kg ND ND ND 
Toluene ug/kg ND 67 87 
Ethyl Benzene ug/kg ND 9l0 SlO 
Chlorobenzene ug/kg ND !ID 50 
Total Xylenes ug/kg ND 2200 110(1 
!'!ethyl Ethyl Ketone ug/kg ND ND ND 
1,2-Dibromoethane ug/kg ND ND ND 
Carbon D1sulfide ug/kg ND ND ND 
1,4-Dloxane ug/kg ND ND ND 
Styrene ug/kg ND ND ND 
------------------------------------------------------------------------



I' 

----- PHASE III, RFI 1992 - GiANT REFINING 
CINIZA -- SOLID WASTE MANAGEMENT UNIT 14- "Old Burn Pit' 

- 8270-Semi-Volatiles 

- ---------------------------------------------------------------------------------------------------
SAI'IPLE POINT Ol 01 01 02 02 02 - SAMPLE DEPTH (feetl vo.o· V3.0' V4.5' VO.O' V3.0' V4.5' - ------------------------------------------------------------------------------·---------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT RESULT - Phenol ug/kg ND NO ND ND ND ND - 1,3-Dichlorobenzene ug/kg ND ND ND ND ND MD - 1,4-0ichlorobenzene ug/kg ND NO ND ND ND ND 
1,2-Dichlorobenzene ug/kg ND NO NO ND ND NO - 2-Methylphenol ug/kg ND ND NO ND ND ND 
3-Methylphenol ug/kg NO NO ND ND ND ND - 4-Methylphenol ug/kg ND ND ND ND ND ND - 2,4-Diaethylphenol ug/kg ND NO NO ND N:. 

"' ND 
Naphthalene ug/kg liD ND ND NO ~20 ND - D1methyl phthalate ug/kg MD ND ND lW ND 890 
2,4-0initrophenol ug/kg ND ND ND ND ~· ND .l! - 4-Nitrophenol ug/kg ND NO ND ND liD ND 
D1ethyl phthalate ug/kg ND ND NO 300 ND ND - Phenanthrene ug/kg ND ND NO ND 670 ND - Anthracene ug/kg ND NO ND ND ND ND 
Di-n-butyl Phthalate ug/kg 1500 2700 1300 3000 ND 1800 - Flouranthene ug/kg ND ND ND ND ND NO 

- Pyrene ug/kg NO ND NO ND NT' ;.; MD 
Butyl benzo phthalate ug/kg ND NO NO ND ND MD - Benzo(alanthracene ug/kg ND NO ND NO ND ND 
Bls(2-ethylhexylJ phthalate ug/kg ND ND ND 400 liD ND - Chrysene ug/kg ND ND ND ND ND ND 
Dl-n-octyl phthalate ug/kg ND ND ND w· liD NO dl - Benzo<bJflouranthene ug/kg ND ND ND ND ND NO - Benzo<kJflouranthene ug/kg ND ND NO ND ND ND 
Benzo(alpyrene ug/kg ND ND NO ND ND ND - Dlbenzo(a,hlanthracene ug/kg ND NO ND ND N'l liD - Dibenzo(a,jlacridine ug/kg NO ND ND ND ND ND 
7,12-Dimethylbenz(aJanthracene ug/kg ND ND ND ND ND ND - lndene ug/kg ND ND ND ND ND ND 
Methylchrysene ug/kg ND ND ND ND N:l ND - Pyrid1ne ug/kg ND ND ND ND ND ND 
Quinoline ugikg ND ND ND ND N" • 0..' ND - Benzenethiol ug/kg liD ND ND ND ND NO - 1-Methylnaphthalene ugtkg ND ND ND ND N'' . -· ND 
-----------------------------------------------------------------------------------------------------

--
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PHASE Ill, RFI 1992 - GIANT REFINING - CINIZA 

- SOLID WASTE MANAGEMENT UNIT ~~- "Old Burn Pit" - 8270-Seml-Volatiles - ------------------------------------------------------------------------- SAMPLE POINT 03 03 03 
SAMPLE DEPTH (feetl VO.O' V3.0' V4.5' - ------------------------------------------------------------------------- PARAMETER UNITS RESULT RESULT RESULT 

- Phenol ug/kg ND ND ND 
1,3-Dlchlorobenzene ug/kg ND ND ND - 1,4-Dlchlorobenzene ug/kg ND ND ND - 1,2-Dichlorobenzene ug/kg ND ND ND 
2-Methylphenol ug/kg ND ND ND - 3-Methylphenol ug/kg ND ND ND 
4-l'lethylphenol ug/kg ND ND ND - 2,4-Dtmethylphenol ug/lcg ND ND ND - Naphthalene ug/kg ND ND ND 
Di•ethyl phthalate ug/kg liD 18000 18000 - 2,4-Dinitrophenol ug/kg ND ND ND 
4-Nitrophenol ug/kg ND ND ND - D1ethyl phthalate ug/kg ND ND ND 
Phenanthrene ug/kg ND ND ND - Anthracene ug/kg ND ND ND - Di-n-butyl Phthalate ug/kg 430 ND ND 
Flouranthene ug/kg NO ND ND - Pyrene uqlkq liD ND ND 
Butyl benzo phthalate ug/kg ND ND ND - Benzo(alanthracene ug/k:g liD ND ND 

- Bts<2-ethylhexyll phthalate ug/kg ND ND ND 
Chrysene ug/kg ND liD liD - Di-n-octyl phthalate ug/kg ND ND ND 
Benzo(blflouranthene ug/kg NO ND liD - Benzo(klflouranthene ug/kg ND ND ND - Benzo(alpyrene ug/lcg ND ND ND 
Dibenzo<a,hlanthracene ug/kg liD ND ND - Dibenzo<a,jlacrldine ug/kg NO liD ND 
7,12-Dllllethylbenz(alanthracene ug/kg ND ND ND - Indene ug/kg ND ND ND - Methylchrysene ug/kg ND ND ND 
Pyridine ug/kg ND ND ND - Quinoline ug/kg ND ND ND 
Benzenethiol ug/kg ND ND ND - 1-Methylnaphthalene ug/kg ND ND ND 
-----------------------------------------------------------------------------



I, 

-... 
--
"""' 

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

SAMPLE POINT 
SAMPLE DEPTH (feetl 

PARAMETER 

Arsen1c 
Barium 
Beryllium 
Cad1111um 
Chrom1um 
Lead 
Mercury 
N1ckel 
Vanadium 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 14- 'Old Burn Pit' 

UNITS 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
r.g/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Total Metals 

01 
VO.O' 

RESULT 

ND 
380 
ND 
ND 
9.8 
9.5 
ND 
11 
7.9 

01 
V3.0' 

RESULT 

110 
1300 

ND 
ND 
15 
12 
NO 

12.0 
9.0 

01 
V4.5' 

RESULT 

ND 
900 
ND 
N:~ 

6.2 
~0 

ND 
9.1 
6.8 

02 
VO.O' 

RESULT 

ND 
480 
~r, ,;) 

ND 
10.0 
l3.0 

ND 
11 
11 

02 
V3.0' 

RESULT 

N::J 

360 
ND 
NO 
3.2 

:6.0 
ND 
6.3 
ND 

02 
v~.s· 

RESULT 

~J 

l6G 
:0~' 
~:i 
. .., 
lt 

'' 

NJ . .., 
5.7 

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

SAMPLE POINT 
SAMPLE DEPTH (feetl 

PARAMETER 

Arsenic 
Barium 
Beryllium 
Cadm1um 
Chrom1um 
Lead 
Mercury 
NlCk'!l 
Vanad1uro 

UNITS 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
111~/kg 

mglkg 

Total Metals 

03 
VO.O' 

RESULT 

ND 
120 
ND 
liD 
19 
30 
ND 
20 
58 

02 
V3.0' 

RESULT 

ND 
290 
~~, 

NJ 
:s 
27 
~Ll 
,../ ~ 

'-• 

):• 

03 
V4.5' 

RESULT 

~0 

110 

K' 
ND 
2(1 

18 
!iD 
36 
~s 

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



-----------------
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SAMPLE POINT 
SAMPLE DEPTH <feetl 

PARAMETER 

pH 

SAMPLE POINT 
SAMPLE DEPTH (feetl 

PARAMETER 

pH 

PHASE II!, RFI 1992 
GIANT REFINING 

CINIZA 

S01.ID WASTE MANAGEMENT UNIT t4- "Old Burn Pit" 

pH 

01 
VO.O' 

01 
V3.0' 

01 
V4.5' 

02 
VO.O' 

02 
V3.0' 

02 
V4.5' 

UNITS RESULT RESULT RESULT RESULT RESULT RESULT 

s.u. 

pH 

7.'> 

03 
VO.O' 

7.2 

03 
V3.0' 

7.8 

03 
V4.5' 

UNITS RESULT RESULT RESULT 

s.u. 2.2 7.1 4.2 

8.1 2.2 '7 1 '. ~ 



-- PHASE III, RFI 1992 
GIANT REFINING 

.... CINIZA - SOLID WASTE MANAGEMENT UNIT tS-'Old Land Fills' - 8260 VOLATILES - --------------------------··---------------------------------------------------------------
SAMPLE POINT NUMBER r.· .. ,~ o: Ol r., Ll 

"""' SAMPLE DEPTH NUMBER VO.O' v3.0' V7.0' V9.S' D9.5' - ------------------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT R£SULT RESULT - 1,1,1-Trichloroethane ug/kg ND - ND ND ND ~:' 
1,1,2,2-Tetrachloroethane ug/kg ND ND ND ND ND 

- Tetrechloroethene (PCEl ug/kg ND ND ND ND NJ 
1,1,2-Trichloroethane ug/kg ND ND ND ND ND - 1,1-Dich1oroethane ug/kg ND ND ND ND ND 
1,1-Dichloroethene ug/kg ND ND ND ND ND - 1,2,3-Trlchloropropane ug/kg ND ND ND ND ND - 1,2-Dichloroethane ug/kg ND ND ND ND ND 
1,2-Dichloropropane ug/kg ND ND ND ND ND - 2-Hexanone ug/kg ND ND ND ND ND 
Acetone ug/kg ND ND ND ND ND ... Benzene ug/kg ND ND ND ND ND 
Bro•odichloroaethane ug/kg ND ND ND ND ND - Bro•oform ug/kg ND ND ND ND ND - Bro101ethane ug/kg ND ND ND ND ND 
Carbon tetrachloride ug/kg ND ND ND ND ND - Chlorobenzene ug/kg ND ND ND ND ND - Chloroethane ug/kg ND ND ND ND ND 
Chlorofon ug/kg ND ND ND ND ND - Chloro•ethane ug/kg ND ND ND ND ND 
Dibro•ochloro•ethane ug/kg ND ND ND ND ND ... Dibro•omethane ug/kg ND ND ND ND ND 
Dichlorodiflouroaethane ug/kg ND ND ND ND ND - D1chloromethane ug/kg ND ND ND ND ND - Ethyl benzene ug/kg ND ND ND ND ND 
Methyl ethyl ketone ug/kg ND ND ND ND ND - Methyl isobutyl ketone ug/kg ND ND ND ND N" ,.;.J 

- Styrene ug/kg ND ND ND ND ND 
Toluene ug/kg ND ND ND ND ND - trans-1,2-Dichloroethene ug/kg ND ND ND ND ND 
Trichloroethene ug/kg ND ND ND ND ND - Trichloroflouromethane ug/kg ND ND ND ND ND 
Vinyl chloride ug/kg ND ND ND ND ND - Cls-1,3-Dlchloropropylene ug/kg ND ND ND ND ND 

- Trans-l,3-Dich1oropropylene ug/kg ND ND ND ND ND 
Total xylenes ug/kg ND ND ND ND ND 

- Acrolein ug/kg ND ND ND ND ND 

Acrylonitrile ug/kg ND ND ND ND ND - Carbon disulfide ug/kg ND ND ND ND N:J 

- Cis-1,4-Dichloro-2-butene ug/kg ND ND ND ND ND 
Trans-1,4-Dichloro-2-butene ug/kg ND ND ND ND N~' 

- Ethanol ug/kg ND ND ND ND N~l 

Ethylmethacrylate ug/kg ND ND ND ND ~, .. :; - Iodomethane (Methyliodldel ug/kg ND ND ND ND ND 

- Vinyl acetate ugtkg Nil ND ND ND N~' 

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



I 

-- PHASE III. RFI 1992 
GIANT REFINING - CINIZA - SOLID WASTE MANAGEMENT UNIT 15-'0ld Land Fills' -- 8260 VOLATILES 

------------------------------------------------------------------------------------------- SAMPLE POINT NUMBER 02 02 02 Y! 
"~ 0?. 

SAMPLE DEPTH NUMBER VO.O' V3.0' V7.0' V9.5' £9.5' - ------------------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT -- 1,1,1-Trichloroethane ug/kg ND ND ND ND ND 
1,1,2,2-Tetrachloroethane ug/kg NO NO NO ND NO - Tetrechloroethene (PCEJ ug/kg ND NO ND ND ND 
1,1,2-Trichloroethane ug/kg ND ND ND NO ND - 1,1-Dichloroethane ug/kg ND NO ND NO NO - 1,1-0ichloroethene ug/kg NO NO ND ND ND 
1,2,3-Trichloropropane ug/kg ND ND ND w· L• ND - 1,2-0ichloroethane ug/kg ND ND ND ND ND 
1,2-0lchloropropane ug/kg ND ND ND ND ND - 2-Hexanone ug/kg ND ND ND ND ND - Acetone ug/kg ND ND ND ND ND 
Benzene ug/kg ND NO ND ND ND - Bromod1chloromethane ug/kg ND ND ND ND ND 
Bromofon ug/kg ND NO ND ND ND - Bro1o1ethane ug/kg ND ND ND ND ND 

Carbon tetrachloride ug/kg ND ND ND ND ND - Chlorobenzene ug/kg ND ND NO ND ND - Chloroethane ug/kg ND ND ND ND ND 
Chloroform ug/kg ND ND ND ND ND - Chloromethane ug/kg ND ND ND ND 1\r' .i.l 

- Oibrolochloromethane ug/kg ND ND ND ~J ND 

Dibroao11ethane ug/kg ND ND ND ND !if' " - Dichlorodiflouromethane ug/kg ND ND ND ND s~ 

Dichloromethane ug/kg ND ND sn 
'" N[' ND - Ethylbenzene ug/kg ND ND ND ND S"~ . -· 

Methyl ethyl ketone ugikg ND ND ND ND ND - Methyl isobutyl ketone ug/kg ND ND ND ND NJ - Styrene ug/kg ND ND ND ND ND 
Toluene ug/kg ND ND ND ND ~w - trans-1,2-Dlchloroethene ug/kg ND ND ND ND ND 

Trichloroethene ug/kg ND ND ND ND ND - Trichloroflouromethane ug/kg ND ND ND N!J ND - Vinyl chloride ug/kg ND ND ND ND NJ 
Cis-1,3-Dichloropropylene ug/l:g ND ND ND Kr' " ND - Trans-1,3-Dichloropropylene ug/kg ND ND ND ND liD 

Total xylenes ugikg ND ND ND ND ND - Acrolein ug/kg ND ND ND ND ND - Aery loni trile ug/kg ND ND ND ND ND 
Carbon disu~fide ug/kg ND ND ND ND ND - Cis-1,4-Dichloro-2-butene ug/kg ND ND ND ND ND 
Trans-1,4-Dichloro-2-butene ug/kg ND ND ND ND ND - Ethanol ug/kg ND ND ND ND ND 

Ethylmethacrylate ug/kg ND - ND ND NJ ND 

Iodomethane (Methyllodidel ug/kg ND ND ND ND ND - Vinyl acetate ug/kg ND ND ND ND Nf\ 

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



1: 

-- PHASE Ill, RFI 1992 
GIANT REFINING - CINIZA - SOLID WASTE MANAGEMENT UNIT 15-'0ld Land Fills' - 8260 VOLATILES .. ------------------------------------------------------------------------------------------

SAMPLE POINT NUMBER 03 03 03 03 03 - SAMPLE DEPTH NUMBER VO.O' V3.0' V7.0' V9.5' D9.5' 

- ------------------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT 

'!1111 

1,1,1-Trichloroethane ug/kg ND ND ND ND ND - 1,1,2,2-Ietrachloroethane ug/kg ND ND ND NO NO 

'!1111 
Tetrechloroethene <PCEl ug/kg ND ND ND ND ND 
1,1,2-Trichloroethane ug/kg ND ND ND ND ND - 1,1-Dichloroethane ug/kg ND ND ND ND ND 
1,1-Dlchloroethene ug/kg ND ND ND ND ND - 1,2,3-Trichloropropane ug/kg ND ND ND ND ND 

... 1,2-Dichloroethane ug/kg ND NO ND ND ND 
1,2-Dichloropropane ug/kg NO ND ND ND NO - 2-Hexanone ug/kg ND ND ND ND ND 
Acetone ug/kg ND ND ND ND ND - Benzene ug/kg ND ND ND ND ND 
Broaodichloromethane ug/kg NO MD ND ND ND - Broaofon ug/kg ND MD ND ND ND - Broaoaethane ug/kg ND ND ND ND ND 
Carbon tetrachloride ug/kg ND ND ND !ir .u ND - Chlorobenzene ug/kg ND ND ND ND ND - Chloroethane ug/kg ND ND ND ND ND 
Chloroform ug/kg ND ND ND ND ND - Chloromethane ug/kg ND ND ND NO NO 
Dibroaochloromethane ug/kg ND NO NO ND NO - Dibroaomethane ug/kg ND NO ND ND ND 
Dichlorodiflouromethane ug/kg ND ND ND ND NO .. Oichloroaethane ug/kg ND ND ND ND ND .. Ethyl benzene ug/kg ND ND ND ND ND 
Methyl ethyl ketone ug/kg ND ND NO ND NO - Methyl isobutyl ketone ug/kg NO ND ND sr' ND 

·~ - Styrene ug/kg ND ND ND ND ND 
Toluene ug/kg ND NO NO ND ND 

- trans-1,2-Dlchlcroethene ug/kg ND ND NO ND NO 
Trichloroethene ug/kg ND ND ND ND ND - Trichloroflouro~ethane ug/kg ND ND ND ND ND 
Vinyl chlonde ug/kg ND ND ND ND ND - Cis-1,3-Dlchloropropylene ug/kg ND ND ND ND ND - Trans-1,3-Dichloropropylene ug/kg ND ND NO ND ND 
Total xylenes ug/kg liD ND ND ND ND - Acrolein ug/kg ND ND ND ND ND 
Acrylonitrile ug/kg tiD ND ND ND ND - Carbon disulfide ug/kg ND ND ND ND N~ 

- Cis-1,4-Dichloro-2-butene ug/kg ND ND ND ND ND 
Trans-1,4-Dichlorc-2-butene ug/kg ND ND ND ND ND - Ethanol ug/kg ND ND ND ND ND 
Ethylmethacrylate ug/kg ND ND ND ND ND - Iodomethane <Methyliocidel ug/kg ND ND N" ND ND • u 

- Vinyl acetate ug/kg ND ND ND N'' . ~ ND 

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



1: 

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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
Tetrechloroethene (PC£) 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-Trich~oropropane 

1,2-Dlchloroethane 
1,2-Dichloropropane 
2-Hexanone 
Acetone 
Benzene 
Bromod1chloromethane 
Bromoform 
Bromomethane 
Carbon tetrachlor1de 
Chlorobenzene 
Chloroethane 
Ch:orofortl 
Chloromethane 
Dibromoch~oromethane 

Dibromomethane 
Dichlorodiflouromethane 
Dichloromethane 
Ethyl benzene 
Methyl ethy~ ketone 
Methyl :sobutyl ketone 
Styrene 
Toluene 
trans-1,2-Dlchloroethene 
Trichloroethe:1e 
Trichloroflouromethane 
Vinyl chloride 
Cis-1,3-Dlchloropropylene 
Trans-1,3-Dict,loropropy lene 
Total xylenes 
Acrolein 
Acrylonltrile 
Carbon disulfide 
Cis-1,4-Dlchloro-2-butene 
Trans-1,4-Dlchloro-2-butene 
Ethanol 
Ethylmethacry:ate 
Iodomethane IMethyllOdldel 
Vinyl acetate 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 15-'0ld Land fills' 

8260 VOLATILES 

04 
VO.O' 

04 
V3.0' 

04 
V7.0' 

04 
V9.5' 

04 
E9.5' 

UNITS RESULT RESULT RESULT RESULT RESULT 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/•:g 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kq 
ug/kg 
ug/kg 
ugfi.:g 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/~g 

ug/kg 
ug/kg 
ug/kg 

ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
liD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N:l 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
Nu 
ND 
N:' 
ND 

ND 
N::l 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
N"; 

ND 
ND 
~D 

NO 
ND 
liD 
NT; 

ND 
ND 
ND 

ND 
ND 
N!i 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
lil! 
liD 

ND 
'" .,l.J 
ND 
ND 
ND 
ND 
SD 
ND 
ND 
ND 
ND 
N~ 

ND 
N:l 
ND 
ND 
~~~ 

ND 
ND 
ND 
ND 
N[l 

ND 
ND 
ND 
Nr, ' •. 

ND 
ND 
!i!) 

!tl 

ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
liD 
KD 
r;;:; 
K:: 
ND 

ND 
ND 

ND 
ND 
ND 
N'' 
ND 
ND 
ND 
ND 
li'' 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
!\~! 

N) 
~:! 

ND 



-- PHASE III, RFI 1992 
GIANT REFINING 

!11110 CINIZA 

- SOLID WASTE MANAGEMENT UNIT tS-'Old Land Fills' 

- 8260 VOLATILES - ---------------------------------------------------------------------------------
SAMPLE POINT NUMBER 05 OS 05 OS - SAMPLE DEPTH NUMBER VO.O' V3.0' V7.0' V9.5' 

-------------------------------------------------------------------·-------------- PARAMETER UNITS RESULT RESULT RESULT RESULT - 1,1,1-Trichloroethane ug/kg ND ND ND ND - 1,1,2,2-Tetrachloroethane ug/kg NO ND ND ND 
Tetrechloroethene <PCEl ug/kg ND ND ND ND - 1,1,2-Trichloroethane ug/kg NO NO ND NO - 1,1-Dichloroethane ug/kg ND ND ND ND 
1,1-Dichloroethene ug/kg NO ND ND ND - 1,2,3-Trichloropropane ug/kg ND ND ND ND 

... 1,2-Dichloroethane ug/kg ND ND ND ND 
1,2-Dlchloropropane ug/kg ND ND ND ND - 2-Hexanone ug/kg ND ND ND NO 
Acetone ug/kg ND ND ND ND - Benzene ug/icg ND ND ND NO 
Broaodichloroaethane ug/kg NO ND ND ND - Bromoform ug/kg NO ND ND ND - Bromoaethane ug/kg MD ND ND ND 
Carbon tetrachloride ug/kg NO ND N~ ND - Chlorobenzene ug/kg MD ND ND ND 
Chloroethane ug/kg ND ND ND ND - Chloroform ug/kg ND ND ND ND - Chloromethane ug/kg ND ND ND ND 
Dibromochlorotethane ug/kg MD ND ND NO - Dibromo•ethane ug/kg NO ND ND ND 
Dichlorodiflouromethane ug/kg MD ND ND NO - Dichloromethane ug/kg ND ND ND ND - Ethyl benzene ug/kg NO ND ND NO 
Methyl ethyl ketone ug/kg ND ND ND ND - Methyl isobutyl ketone ug/kg ND ND ND ND 
Styrene ug/kg NO ND ND ND .. Toluene ug/kg NO NO ND NO 
trans-1,2-Dichloroethene ug/kg NO ND ND ND - Trichloroethene ug/kg NO NO ND NO - Trichloroflouro1ethane ug/kg NO ND ND ND 
Vinyl chloride ug/kg ND ND ND NO - Cis-1,3-Dichloropropylene ug/kg ND ND ND ND - Trans-1,3-Dichloropropylene ug/kg ND ND ND ND 
Total xylenes ug/kg ND ND ND ND 

- Acrolein ug/kg ND ND NO NO 
Acrylonitrile ug/kg ND ND ND ND - Carbon disulfide ug/kg ND ND ND ND 
Cis-1,4-Dichloro-2-butene ug/kg ND ND ND ND - Trans-1,4-Dichloro-2-butene ug/kg ND ND ND ND - Ethanol ug/kg ND ND :w ND 
Ethylmethacrylate ug/kg ND ND ND ND - Iodo1ethane (Methyliodidel ug/kg ND ND ND ND 
Vinyl acetate ug/kg ND ND ND ND - -----------------------------------------------------------------------------------



-- PHASE III, RFI 1992 
GIANT REFINING - CINIZA - SOLID WASTE MANAGEMENT UNIT 15-'0ld Land Fills' - 8260 VOLATILES - ---------------------------------------------------------------------------------- SAMPLE POINT NUMBER 06 06 06 06 

SAMPLE DEPTH NUMBER vo.o· V3.0' V7.0' V9.5' - ---------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT -- 1,1,1-Trichloroethane ug/kg ND ND ND ND 
1,1,2,2-Tetrachloroethane ug/kg liD ND ND ND - Tetrechloroethene <PCEl ug/lcg ND ND ND ND 
1,1,2-Trichloroethane ug/kg liD NO ND ND - 1,1-Dichloroethane ug/kg ND ND ND ND 
1,1-Dlchloroethene ug/kg ND ND ND ND .... 
1,2,3-Trlchloropropane ug/kg NO N'' ·"' ND ND - 1,2-0ichloroethane ug/kg ND ND ND liD 
1,2-Dlchloropropane ug/kg ND ND N:J NO - 2-Hexanone ug/kg ND ND ND ND - Acetone ug/kg ND ND ND ND 
Benzene ug/kg ND ND ND ND - Bromodichloromethane ug/kg ND liD ND ND 
Bromoform ug/kg ND ND ND ND - Bromo11ethane ug/kg ND ND NO ND 
Carbon tetrachloride ug/kg ND ND ND ND - Chlorobenzene ug/kg ND ND ND ND - Chloroethane ug/kg ND ND ND ND 
Chloroform ug/kg ND ND ND ND - Chloromethane ug/kg ND ND ND ND 
Dibromochloro1ethane ug/kg ND liD ND ND - Dibro1o11ethane ug/kg ND ND ND ND 

- Dichlorodiflouromethane ug/kg ND ND NO NO 
Dichloromethane ug/kg ND ND NO ND - Ethylbenzene ug/kg ND ND ND ND 
Methyl ethyl ketone ug/kg ND liD ND ND - Methyl isobutyl ketone ug/kg ND ND ND ND - Styrene ug/kg ND ND ND ND 
Toluene ug/kg ND ND ND ND - trans-1,2-Dlchloroethene ug/kg ND ND ND ND 
Trichloroethene ug/kg ND ND ND ND - Trichloroflouro11ethane ug/kg NO ND ND ND 
Vinyl chloride ug/kg ND ND ND ND - Cis-1,3-Dichloropropylene ug/kg ND ND ND ND - Trans-1,3-Dichloropropylene ug/kg ND ND ND ND 
Total xylenes ug/kg ND ND ND ND - Acrolein ug/kg ND ND ND ND - Acrylonitrile ug/kg ND ND ND ND 
Carbon disulfide ug/kg ND ND ND ND - Cis-1,4-Dichloro-2-butene ug/kg ND ND ND ND 
Trans-1,4-Dichloro-2-butene ug/kg ND ND ND ND - Ethanol ug/kg ND ND ND ND 
Ethylmethacrylate ug/kg ND ND ND ND - Iodoaethane (Kethyliodidel ugtkg ND ND N'l ND ... - Vinyl acetate uq/kg ND ND ND ND 

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



I; 

-- PHASE III, RFI 1992 
GIANT REFINING - CINIZA 

- SOLID WASTE MANAGEMENT UNIT 15-'0ld Land Fills' 
,..,. 

8260 VOLATILES - ------------------------------------------------------------------------------------------
SAMPLE POINT NUMBER 07 07 07 ~7 07 - SAMPLE DEPTH NUMBER vo.o· V3.0' V7.0' V9.5' 09.5' - ------------------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT 

- 1,1,1-Trichloroethane ug/kg NO ND NO ND ND - 1,1,2,2-Tetrachloroethane ug/kg NO NO ND ND NO 

- Tetrechloroethene (PCEJ ug/kg N[l ND Ni:l ND ND 
1,1,2-Trichloroethane ug/kg NO liD NO NO ND - 1,1-Dlchloroethane ug/kg NO ND ND SD Iii) 

1,1-Dichloroethene ug/lcg ND NO NO ND ND - 1,2,3-Trichloropropane ug/kg ND NO NO Nil ND 

- 1,2-Dichloroethane ug/kg NO ND ND ND ND 
1,2-Dichloropropane ug/kg ND NO ND ND ND - 2-Hexanone ug/kg NO NO NO NO NO 
Acetone ug/kg ND ND liD ND ND - Benzene ug/kg NO NO ND ND liD 
Bro1odichloromethane ug/kg ND NO ND ND ND - Bro1oform ug/kg NO ND NO ND ND - Bromo1ethane ug/kg ND NO ND ND ND 
Carbon tetrachloride ug/kg ND NO NO ND NO - Chlorobenzene ug/kg ND liD ND ND ND 
Chloroethane ug/kg ND NO ND ND NO - Chlorofora ug/kg ND ND NO ND ND - Chloromethane ug/kg NO ND liD ND NO 
Dibromochloro;ethane ug/kg ND NO ND ND ND - Dibromomethane ug/kg NO NO NO NO NO 
D1chlorodiflouromethane ug/kg ND NO ND ND NO - Dichloro1ethane ug/kg ND NO ND NO NO - Ethylbenzene ug/kg ND NO NO NO ND 
Methyl ethyl ketone ug/kg ND ND ND ND ND - Methyl isobutyl ketone ug/kg ND NO NO liD ND 
Styrene ug/kg ND NO ND NO ND - Toluene ug/kg liD ND ND ND ND - trans-1,2-Dichloroethene ug/kg MD MD ND ND NO 
Trichloroethene ug/kg ND NO ND ND ND - Trichloroflouroaethane ug/kg ND ND NO ND ND 
Vinyl chloride ug/kg liD ND ND ND NO - Cis-1,3-Dichloropropylene ug/kg ND ND ND ND ND - Trans-1,3-Dichloropropylene ug/kg ND ND NO ND ND 
Total xylenes ug/kg ND ND NO ND ND 

'!'IIIII Acrolein ug/kg ND ND NO ND ND 
Acrylonitrile ug/kg ND ND ND ND ND - Carbon d1sulfide ug/kg ND ND NO NO ND 
Cis-1,4-Dichloro-2-butene ug/kg ND NO ND NO ND - Trans-1,4-Dichloro-2-butene ug/kg ND NO ND ND ND - Ethanol ug/kg ND NO NO ND ND 
Ethylmethacrylate ug/kg ND ND NO NO Nfl - Iodomethane <"ethyliodidel ug/kg ND ND ND ND ND 

- Vinyl acetate ug/kg ND NO ND ND ND 

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



I,, 

-- PHASE III, RFI 1992 

- GIANT REFINING 
CIIHZA - SOLID WASTE ~ANAGEMENT UNIT 15-'0ld Land Fills' -- 8260 VOLATILES 

------------------------------------------------------------------------------------------- SAMPLE POINT NUMBER 08 08 08 u& OB 
SAMPLE DEPTH NUMBER vo.o· V3.0' V7.0' V9.5' 09.5' - ------------------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT -- 1,1,1-Trichloroethane ug/kg ND ND ND ND ND 
1,1,2,2-Tetrachloroethane ug/kg ND ND ND ND ND - Tetrechloroethene <PCEl ug/kg ND ND ND ND ND - 1,1,2-Trichloroethane ug/kg ND ND ND ND ND 
1,1-Dichloroethane ug/kg ND ND ND ND ND - 1,1-Dichloroethene ug/kg ND ND ND ND ND 
1,2,3-Trichloropropane ug/kg ND ND ND ND ND - 1,2-Dichloroethane ug/kg ND ND ND N:J ND 
1,2-Dichloropropane ug/kg ND ND ND ND ND - 2-Hexanone ug/kg ND ND ND ND ND - Acetone ug/kg ND ND ND ND ND 
Benzene ug/kg ND ND ND ND ND - Broaodichloromethane ug/kg ND ND ND ~·, ·- ND 
Broaofon ug/kg ND ND ND Nr• ND '" - Bromoaethane ug/kg N'l ND ND ND ND - Carbon tetrachioride ug/kg ND ND ND ND ND 
Chlorobenzene ug/kg ND ND ND NJ ND - Chloroethane ug/kg ND ND ND ND ND 
Chloroform ug/kg N::J ND ND ND ND - Chloroaethane ug/kg ND ND ND ND ND - Dibroaochloromethane ug/kg ND ND ND ND ND 
Dibroeomethane ug/kg ND ND ND ND ND - Dichlorodiflouromethane ug/kg ND ND ND N:J ND 
D1chloromethane ug/kg ND ND ND ND ND - Ethylbenzene ug/kg ND ND ND ND ND 
Methyl ethyl ketone ug/kg ND ND ND ND ND .. 
Methyl isobutyl ketone ug/kg ND ND NO ND ND - Styrene ug/kg NO NO ND ND ND 
Toluene ug/kg ND ND ND ND ND - trans-1,2-Dichloroethene ugikg NO ND NO ND ND 

- Trichloroethene ug/kg NO ND ND ND ND 
Trichloroflouroaethane ug/kg ND ND ND ND ND - Vinyl chloride ug/kg ND ND ND ~D ND 
Cis-1,3-Dichloropropylene ug/kg ND ND ND ND ND - Trans-1,3-Dichloropropylene ug/kg ND ND ND ND ND 
Total xylenes ug/kg ND ND NO NO NO - Acrolein ug/kg ND ND ND ND ND - Acrylonitrile ug/kg ND ND ND ND ND 
Carbon disulfide ug/kg ND ND ND N[l ND - Cis-1,4-Dichloro-2-butene ug/kg ND ND ND ND ND 
Trans-1,4-Dichloro-2-butene ug/kg ND ND NO ND ND - Ethanol ug/kg ND ND ND ND ND - Ethylmethacrylate ug/kg ND ND ND ND ND 
Iodomethane (Methyllodidel ug/kg ND ND ND ~D ND - Vinyl acetate ug/kg ND ND ND ND Nr.J 

------------------------------------------------------------------------------------------
<l@!illl 

-
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-- PHASE III, RFI 1992 

- GIANT REFINING 
CINIZA - SOLID WASTE MANAGEMENT UNIT 15-'0ld Land Fills' -- 8260 VOLATILES 

------------------------------------------------------------------------------------------- SAMPLE POINT NUMBER 09 09 09 09 09 
SAMPLE DEPTH NUMBER VO.O' V3.0' V7.0' V9.5' £9.5' - ------------------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT -- 1,1,1-Trichloroethane ug/kg ND ND ND ND ND 
1,1,2,2-Tetrachloroethane ug/kg ND ND ND ND ND .... Tetrechloroethene !PCE> ug/kg ND ND ND ND ND - 1,1,2-Trichloroethane ug/kg ND ND ND ND ND 
1,1-Dichloroethane ug/kg ND ND ND ND NO - 1,1-Dichloroethene ug/kg ND ND ND ND ND 
1,2,3-Trichloropropane ug/kg ND ND ND ND ND - 1,2-Dichloroethane ug/kg ND ND ND ND ND 
1,2-Dichloropropane ug/kg ND ND ND ND ND - 2-Hexanone ug/kg ND ND ND ND ND - Acetone ug/kg ND ND ND ND ND 
Benzene ug/kg ND ND ND NO ND - Bro1odichloromethane ug/kg ND NO ND ND ND 
Bro1ofora ug/kg ND ND ND ND ND - Bromomethane ug/kg ND ND ND ND ND - Carbon ~etrachloride ug/kg ND ND ND ND ND 
Chlorobenzene ug/kg ND ND ND liD ND - Chloroethane ug/kg ND ND ND ND NO 
Chloroform ug/kg ND ND NO ND ND 

'!IIIII Chloromethane ug/kg ND ND ND Nr• ND '" - Oibromochlorozethane ug/kg ND ND ND ND ND 
Dibromomethane ug/kg ND ND ND ND ND - Dichlorodiflouromethane ug/kg ND ND ND N" ,).) Nr, 

'" 
Dichloromethane ug/kg ND ND ND ND ND - Ethylbenzene ug/kg ND ND ND ND ND - Methyl ethjl ketone ug/kg ND NO ND ND ND 
Methyl isobutyl ketone ug/kg ND ND ND ND N:J - Styrene ug/kg ND ND ND ND NO 
Toluene ug/kg ND ND ND sn 

'" 
sr, 
'" - trans-1,2-Dlchloroethene ug/kg liD ND ND ND ND - Trichloroethene ugtkg N" '" ND ND ND ND 

Trichloroflouromethane ug/kg ND ND ND ND ND - Vinyl chlonde ug/kg ND liD ND ND ND 
Cis-1,3-Dichloropropylene ug/kg ND ND ND ND ND - Trans-1,3-Dichloropropylene ug/kg ND ND ND ND ND 
Total xylenes ug/kg ND ND ND ND ND - Acrolein ug/kg ND ND ND ND ND - Aery loni trile ug/kg ND ND ND ND ND 
Carbon disulf1de ug/kg ND ND ND ND ND - Cis-1,4-Dichloro-2-butene ug/kg liD ND ND ND ND 
Trans-1,4-Dichloro-2-butene ug/kg ND ND ND ND ND - Ethanol ug/kg ND ND ND ND ND 

- Ethylmethacrylate ug/kg ND ND ND ND ND 
Iodomethane !Hethyliodidel ug/kg ND ND ND ND ND - Vinyl acetate ug/kg ND ND ND ND ND 
--------------------------------------------------------------------------------------------



li 

-- PHASE III, RFI 1992 
GIANT REFINING - CINIZA 

- SOLID WASTE MANAGEMENT UNIT t5-"0ld Land Fills" - 8260 VOLATILES - ---------------------------------------------------------------------------------
SAMPLE POINT NUMBER 10 10 10 10 - SAMPLE DEPTH NUMBER VO.O' V3.0' V7 .o· V9.5' - ---------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT - 1,1,1-Trichloroethane ug/kg NO NO NO NO - 1,1,2,2-Tetrachloroethane ug/kg NO NO NO NO - Tetrechloroethene <PCEl ug/kg NO NO NO NO 
1,1,2-Trichloroethane ug/kg ND NO ND NO - 1,1-0ichloroethane ug/kg ND NO NO NO 
1,1-0ichloroethene ug/kg NO NO NO NO - 1,2,3-Trichloropropane ug/kg NO NO NO NO - 1,2-0ichloroethane ug/kg NO NO NO NO 
1,2-0ichloropropane ug/kg ND NO NO ND - 2-Hexanone ug/kg NO NO NO ND 
Acetone ug/kg NO NO NO ND - Benzene ug/kg ND ND ND ND 
Brotodichloroaethane - ug/kg ND NO ND ND 
Bromo fora ug/kg NO ND NO NO - Brotoaethane ug/kg NO ND ND NO 
Carbon tetrachloride ug/kg ND NO NO NO - Chlorobenzene ug/kg ND NO ND ND - Chloroethane ug/kg NO NO NO NO 
Chiorofon ug/kg NO NO NO ND - Chloromethane ug/kg NO NO NO NO 
Dibromochloromethane ug/kg NO ND ND ND - Oibromomethane ug/kg NO ND ND NO 
Dlchlorodiflourotethane ug/kg ND ND ND ND - Oichloromethane ug/kg NO NO NO NO - Ethyl benzene ug/kg NO ND ND ND 
Methyl ethyl ketone ug/kg NO ND ND ND - Methyl isobutyl ketone ug/kg ND NO ND ND 
Styrene ug/kg NO ND ND ND - Toluene ug/kg NO ND ND ND 

- trans-1,2-0lchloroethene ug/kg NO NO ND ND 
Trichloroethene ug/kg ND NO ND ND - Tr1chloroflouroaethane ug/kg ND NO NO ND 
Vinyl chloride ug/kg ND NO ND ND - Cis-1,3-0ichloropropylene ug/kg ND ND ND ND 

- Trans-1,3-0ichloropropylene ug/kg ND ND ND ND 
Total xylenes ug/kg NO NO ND ND - Acrolein ug/kg NO NO ND ND 
Acrylonitrile ug/kg ND NO ND ND - Carbon disulfide ug/kg NO ND ND ND 

- Cis-1,4-0ichloro-2-butene ug/kg ND NO ND NO 
Trans-1,4-Dlchloro-2-butene ug/kg NO NO ND ND - Ethanol ug/kg NO NO ND ND 
Ethylmethacrylate ug/kg ND NO ND ND - lodomethane (Methyliodidel ug/kg ND NO ND ND 

- Vinyl acetate ug/kg ND ND ND ND 
-----------------------------------------------------------------------------------



I, 

.... - PHASE Ill, RFI 1992 
GIAfiT REFINING - CINIZA 

- SOLID WASTE MANAGEMENT UNIT t5-'0ld Land Fills' 

~ 

8260 VOLATILES - ---------------------------------------------------------------------------------
SAMPLE POINT NUMBER 11 11 ll 11 - SAMPLE DEPTH NUMBER vo.o· V3.0' V7.0' V9.5' 

- ---------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT 

- 1,1,1-Trichloroethane ug/kg ND ND ND ND - 1,1,2,2-Tetrachloroethane ug/kg ND ND ND ND 

- Tetrechloroethene CPCE> ug/kg ND ND ND ND 
1,1,2-Trichloroethane ug/kg NO ND ND ND - 1,1-Dichloroethane ug/kg ND NO ND ND 
1,1-Dichloroethene ug/kg MD MD ND MD - 1,2,3-Trichloropropane ug/kg ND ND NO ND 

- 1,2-0ichloroethane ug/kg MD ND ND NO 
1,2-Dichloropropane ug/kg ND NO ND ND - 2-Hexanone ug/kg ND ND ND NO 
Acetone ug/kg ND ND ND ND - Benzene ug/kg ND ND ND ND 
Broaodichloroaethane ug/kg ND ND ND ND - Broaofon ug/kg ND ND ND ND - Broaoaethane ug/kg ND ND ND ND 
Carbon tetrachloride ug/kg ND ND ND ND - Chlorobenzene ug/kg ND ND ND ND 

- Chloroethane ug/kg NO ND ND ND 
Chlorofon ug/kg NO ND ND ND 

- Chloro•ethane ug/kg NO liD ND ND 
Dibromochloromethane ug/kg ND ND ND ND - Dibromomethane ug/kg ND ND ND ND 
Dichlorodiflouroaethane ug/kg ND ND ND ND - Dichloromethane ug/kg ND ND ND ND - Ethyl benzene ug/kg ND ND ND ND 
Methyl ethyl ketone ug/kg ND ND ND ~D - Methyl isobutyl ketone ug/kg ND ND ND ND 
Styrene ug/kg ND ND ND ND - Toluene ug/kg ND liD ND ND 

- trans-1,2-Dlchloroethene ug/kg ND ND ND ND 
Trichloroethene ug/kg ND ND ND ND - Trichloroflouromethane ug/kg ND ND ND liD 
Vinyl chloride ug/kg ND ND ND ND - Cis-1,3-Dichloropropylene ug/kg ND ND ND ND 

- Trans-1,3-Dichloropropylene ug/kg ND ND ND ND 
Total xylenes ug/kg ND ND ND ND - Acrolein ug/kg ND ND ND ND 
Acrylonitrile ug/kg ND ND ND ND - Carbon disulfide ug/kg ND ND ND ND 
Cis-1,4-Dichloro-2-butene ug/kg ND ND ND ND - Trans-1,4-Dichloro-2-butene ug/kg ND ND ND ND - Ethanol ug/kg ND ND ND ND 
Ethylmethacrylate ug/kg ND ND ND ND - Iodomethane <Methyliodidel ug/kg ND ND ND ND 

- Vinyl acetate ug/kg ND ND ND ND 

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



-- PHASE Ill, RFI 1992 
GIANT REFINING - CINIZA 

..... 
SOLID WASTE MANAGEMENT UNIT 15-"0ld Land Fills" 

- 8260 VOLATILES - ------------------------------------------------------------------------------------------
SAMPLE POINT NUMBER 12 12 12 12 12 - SAMPLE DEPTH NUMBER VO.O' V3.0' V7.0' V9.5' 09.5' - ------------------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT - 1,1,1-Trichloroethane ug/kg ND ND ND ND ND - 1,1,2,2-Tetrachloroethane ug/kg ND ND ND ND ND 

- Tetrechloroethene <PCEl ug/kg NO ND ND ND NO 
1,1,2-Trichloroethane ug/kg ND ND ND ND ND - 1,1-Dichloroethane ug/kg ND ND ND ND ND 
1,1-Dichloroethene ug/kg ND ND ND liD ND - 1,2,3-Trichloropropane ug/kg ND ND ND ND ND 

.... 1,2-Dichloroethane ug/kg ND ND ND ND ND 
1,2-Dichloropropane ug/kg ND ND ND ND ND - 2-Hexanone ug/kg ND ND ND ND ND 
Acetone ug/kg ND ND ND ND ND - Benzene ug/kg ND ND ND ND Nn 

Bro•odichloro1ethane ug/kg ND ND ND ND ND - Bro1ofon ug/kg ND ND ND ND ND - Bro1omethane ug/kg ND ND ND ND ND 
Carbon tetrachlor1de ug/kg ND ND ND ND ND - Chlorobenzene ug/kg ND ND ND ND ND 

- Chloroethane ug/kg ND ND ND ND ND 
Chlorofon ug/kg ND ND ND ND ND - Chloromethane ug/kg ND ND ND ND ND 
Dibro1ochloro1ethane ug/kg ND ND ND ND ND - Dibro1o1ethane ug/kg ND ND ND ND ND 
Dichlorodiflouromethane ug/kg ND ND ND ND ND - Dichloro;ethane ug/kg ND ND ND ND ND - Ethyl benzene ug/kg ND ND ND ND ND 
!!ethyl ethyl ketone ug/kg ND ND ND ND ND - Methyl isobutyl ketone ug/kg ND ND ND ND ND 

- Styrene ug/kg ND ND ND ND ND 
Toluene ug/kg ND ND ND ND ND 

- trans-1,2-Dichloroethene ug/kg ND ND ND ND ND 
Trichloroethene ug/kg ND ND ND ND ND - Trichloroflouro1ethane ug/kg ND ND ND ND ND 
Vinyl chloride ug/kg ND ND ND ND ND - Cis-1,3-Dichloropropylene ug/kg ND ND ND ND ND 

- Trans-1,3-Dichloropropylene ug/kg ND ND ND ND ND 
Total xylenes ug/kg ND ND ND ND ND - Acrolein ug/kg ND ND ND ND ND 
Acrylonitrile ug/kg ND ND ND ND ND - Carbon disulfide ug/kg ND ND ND ND ND 

- Cls-1,4-Dichloro-2-butene ug/kg ND ND ND ND ND 
Trans-1,4-Dichloro-2-butene ug/kg ND ND ND ND ND - Ethanol ug/kg ND ND ND ND ND 
Ethylmethacrylate ug/kg ND ND ND ND ND - lodomethane (Methyliodldel ug/kg ND ND ND ND ND 

- Vinyl acetate ug/kg ND ND ND ND ND 

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



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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT IS- 'Old Land Fills' 

TOTAL METALS 

01 01 01 
VO.O' V3.0' V7.0' 

01 01 
V9.5' 09.5' 

------------------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT 

Arsenic llg/kg 4.3 14 9.4 6.6 2.7 
Barium ag/kg 290 240 270 120 290 
Beryllium ag/kg ND ND ND ND ND 
Cadmiua ag/kg ND ND ND ND ND 
Chroae lg/kg 8.7 6.8 8.3 27 12 
Lead ag/kg 10 8.1 6.5 10 11 
Mercury lg/kg ND ND ND ND ND 
Nickel ag/kg 6.8 4.9 6.1 14 10 
Vanadiu1 lg/lcg 8.1 6.3 7.0 5.1 4.6 

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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

ph 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT IS- 'Old Land Fills' 

pH 

01 01 01 01 01 
VO.O' V3.0' V7.0' V9.5' 09.5' 

UNITS RESULT RESULT RESULT RESULT RESULT 

s.u. 7.3 7.4 8.3 9.2 9.5 



I,' 

----
"'"' ---------------------------------

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

Arsenic 
Bariu11 
Beryllium 
Caduum 
Chro11e 
Lead 
Mercury 
Nickel 
Vanadium 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT tS- 'Old Land Fills' 

TOTAL METALS 

02 02 02 02 
VO.O' V3.0' V7. 0' V9. 5' 

UNITS RESULT RESULT RESULT RESULT 

lg/kg 12 6.7 9.6 7.8 
mg/kg 340 380 130 290 
mg/kg ND ND ND ND 
ag/kg ND ND ND ND 
mg/kg 8.2 5.7 16 8.5 
mg/kg 7.8 9.0 14 6.5 
mg/kg HD ND ND ND 
•glkg 7.6 4.7 7.3 7.3 
mg/kg 8.1 8.6 7.3 4.7 

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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

ph 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT t5- 'Old Land F~lls' 

pH 

02 02 02 02 
vo.o· V3.0' V7.0' V9.5' 

UNI;S RESULT RESULT RESULT RESULT 

S.U. 8.4 9.2 7.7 B.•: 



,, 

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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

Arsenic 
Barium 
Berylliu11 
Cadmiu11 
Chrome 
Lead 
Mercury 
Nickel 
Vanadium 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT IS- 'Old Land Fills' 

TOTAL METALS 

03 03 03 03 03 
VO.O' V3.0' V7.0' V9.5' D9.5' 

UNITS RESULT RESULT RESULT RESULT RESULT 

mg/kg 19 16 15 23 22 
ag/kg 260 110 170 130 200 
•glkg NO ND NO NO ND 
•glkg NO NO NO NO ND 
ag/kg 110 10 12 11 5.8 
;g/kg 21 9.4 18 NO 6.1 
•glkg NO ND ND NO ND 
ag/kg 46 8.8 9.7 10 8.6 
•glkg 10 S.9 6.7 5.1 6.4 

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

SAMP~E ?OINT NUM~ER 
SAMP~E DEPTH NUMBER 

PARAMETER 

ph 

PHASE III, RFI 199~ 

GIANT REFINING 
CINIZA 

SOLID WASTE MANAGEMENT UNIT iS- 'Ce Land Fills' 

pH 

03 
VO.O' 

03 03 
V3.0' V7 .0' 

03 
Vtl c• .. .; 

03 
D9.5' 

UNITS RESULT RESULT RESULT RESULT RESULT 

S.U. B.l 8.8 9.1 9.G 6.8 



-
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-
----
-
-----
-
-
-
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-
-
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SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

Arsenic 
Bariua 
Berylliua 
Cada1u11 
Chrome 
Lead 
Mercury 
Nickel 
Vanadium 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT tS- 'Old Land Fills' 

TOTAL METALS 

04 04 04 04 
vo.o· V3.0' V7.0' V9.5' 

UNITS RESULT RESULT RESULT RESULT 

ag/kg 8.5 22 14 24 
•glkg 460 230 170 320 
ag/kg NO NO NO NO 
•g/kg NO NO NO ND 
ag/kg 21 270 8.9 31 
ag/kg 16 9.6 9.0 16 
ag/kg 0.31 ND ND ND 
lg/kg 23 83 9.7 '? 

·~ 

ag/kg 9.6 13 6.7 5.3 

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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

ph 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT tS- 'Old Land Fills' 

pH 

04 04 04 04 
VO. 0 ' V3. 0' V7. 0' V9. 5 ' 

UNITS RESULT RESULT RESULT RESULT 

s.u. 9.2 8.1 8.5 9.4 



I 

-------------------.. 
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SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

Arsenic 
Bariua 
Beryllium 
Cadmium 
Chroae 
Lead 
Mercury 
Nickel 
Vanadium 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SO~ID WASTE MANAGEMENT UNIT 15- 'Old Land Fills' 

UNITS 

;g/kg 
mg/kg 
eg/kg 
mg/kg 
ag/kg 
mg/kg 
mg/kg 
mg/kg 
ag/kg 

TOTAL METALS 

OS 
VO.O' 

OS OS 
V3 .0' V7 .0' 

RESULT RESULT RESULT 

22 20 1B 
200 730 410 
ND ND ND 
ND ND ND 
9.3 10 9.0 
6.4 9.2 7.8 

ND ND ND 
9.0 11 11 
28 9.1 5.7 

05 
V9.5' 

RESULT 

35 
220 
ND 
ND 
9.8 
9.3 
ND 
12 
6.3 

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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

ph 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 15- 'Old Land Fills' 

pH 

OS 
VO.O' 

OS 05 OS 
V3.0' V7.0' V9.S' 

UNITS RESULT RESULT RESULT RESULT 

s.u. 9.3 7.S 8.0 7.9 



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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

Arsen1c 
Barium 
Beryllium 
Cadaiua 
Chroae 
Lead 
Mercury 
Nickel 
Vanadium 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 15- "Old Land Fills' 

TOTAL METALS 

06 06 06 06 
vo.o· VJ.O' V7.0' V9.5' 

UNITS RESULT RESULT RESULT RESULT 

mg/kg ND 21 25 20 
ag/kg 390 140 56 89 
ag/kg ND ND ND ND 
mg/kg ND ND ND ND 
ag/kg 9.6 12 8.7 6.4 
mg/kg 13 7.9 6.9 7.1 
ag/kg ND ND ND ND 
mg/kg 6.8 10 11 7.5 
mg/kg 11 5.7 s 3.9 

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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

ph 

PhASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT ;s- 'Old Land Fills' 

pH 

06 06 
VO.O' V3.0' 

06 
V7.0' 

OS 
VQ ' • _.) 

UNITS RESULT RESULT RESULT RESULT 

s.u. 8.7 S.B 8.9 ':J.3 



I:' 
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PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE "ANAGEMENT UNIT IS- 'Old Land Fills' 

TOTAL METALS 
------------------------------------------------------------------------------------------
SAMPLE POINT NUMBER 07 07 07 07 07 
SAMPLE DEPTH NUMBER VO.O' V3.0' V7.0' V9.5' 09.5' 
------------------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT 

Arsenic mg/kg 7.3 6.1 4.2 4.1 3.7 
Bariua mg/kg 720 340 300 520 760 
Beryl hum mg/kg ND NO ND ND NO 
Cadaiua mg/kg ND NO ND ND NO 
Chrome mg/kg 5.6 6.1 5.1 7.8 5.2 
Lead ag/kg NO 7.0 9.5 6.0 9.0 
Mercury ag/kg ND NO ND ND ND 
Nickel mg/kg 5.8 7.5 3.6 9.2 5.9 
Vanadium mg/kg 8.7 7.1 6.6 8.2 6.4 

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

SA!IPLE POINT HUMBER 
SAMPLE DEPTH HUMBER 

PARAMETER 

ph 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGE"ENT UNIT tS- 'Old Land Fills' 

pH 

07 07 07 07 07 
VO.O' V3.0' V7.0' V9.5' 09.5' 

UNITS RESULT RESULT RESULT RESULT RESULT 

S.U. 8.8 8.2 9.1 8.6 B.4 



-----------
-
-
-
-
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SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chrome 
Lead 
Mercury 
N1ckel 
Vanadiua 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT IS- "Old Land Fills' 

TOTAL METALS 

08 OB OB 08 08 
VO.O' V3.0' V7.0' V9.5' 09.5' 

UNITS RESULT RESULT RESULT RESULT RESULT 

ag/kg ND 3.4 5.5 ND ND 
mg/kg 590 440 150 700 490 
ag/kg ND ND ND ND ND 
ag/kg ND ND ND ND ND 
llg/kg 7.2 lO 4.7 7.1 8.3 
ag/kg 9.6 5.9 ND 9.6 11 
llg/kg ND ND ND ND ND 
mg/kg 5.5 11 7.1 5.3 6.3 
llg/kg 14 10 6.5 20 16 

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

SAMPLE POIN! NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

ph 

PHASE III, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT IS- "Old Land Fills' 

pH 

OB 08 08 OB 08 
VO.O' V3.0' V7.0' V9.5' 09.5' 

UNITS RESULT RESULT RESULT RESULT RESULT 

s.u. 8.2 8.5 7.7 9.1 9.0 



1,·' 

---------------------------------·-----

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 15- 'Old Land Fills' 

TOTAL METALS 

09 09 09 09 
VO.O' V3.0' V7.0' V9.5' 

---------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT 

Arsenic ag/kg ND ND ND ND 
Barium ag/kg 600 680 370 130 
Berylliu• ag/kg ND ND ND ND 
Cadaiua lg/kg ND ND ND ND 
Chro•e ag/kg 15 7.3 7.2 4.1 
Lead ag/kg 17 6.2 ND NO 
Mercury ag/kg NO ND NO NO 
N1ckel mg/kg 13 7.1 8.6 5.0 
Vanadium mg/kg 14 l3 8.2 5.9 
---------------------------------------------------------------------------------

SAMPLE POINT NUMBER 
SA~PLE DEPTH NUMBER 

PARAMETER 

ph 

PHASE III. RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNlT t5- 'Old Land Fills' 

pH 

09 09 09 09 
vo.o· V3.0' V7.0' V9.S' 

UNITS RESULT RESULT RESULT RESULT 

s.u. 8.7 7.9 8.3 8.8 



-
----------
-----.. 
------------------

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chrome 
Lead 
Mercury 
Nickel 
Vanadium 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 15- "Old Land Fills' 

TOTAL METALS 

11 11 
vo.o· V3.0' 

UNI7S RESULT RESULT 

mg/kg ND ND 
mg/kg 850 1600 
mg/kg ND ND 
mg/kg ND ND 
aglkg 7.4 9.1 
mg/kg 6.1 9.8 
mg/kg ND ND 
mg/kg 7.8 7.2 
mg/kg 12 6.5 

11 
V7.0' 

RESULT 

ND 
710 
ND 
ND 
6.1 
6.2 
ND 
5.4 
6.6 

11 
V9.5' 

RESULT 

ND 
780 
ND 
ND 
7.2 
9.5 
ND 
5.2 
11 

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

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

ph 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT IS- 'Old Land F1lls' 

pH 

vo.o· 
11 

V3.0' 

,, .. 
V7.0' 

11 
V9.5' 

UNITS RESULT RESULT RESU~T RESUL7 

s. u. 8.2 7.8 2..3 8.7 



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

SA"PLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE "ANAGE"ENT UNIT t5- "Old Land Fills' 

TOTAL "ETALS 

12 
VO.O' 

12 12 
V3.0' V7.0' 

12 12 
V9.5' 09.5' 

-------·----------------------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT 

Arsen1c mg/kg N!J ND ND 6.7 2.7 
Banuli mg/kg 460 3l0 420 190 200 
Beryllium mg/kg ND ND ND ND ND 
Cadm1u111 lg/kg ND ND ND ND ND 
Chrome mg/kg 8.5 6.7 7.5 6.6 7~1 

Lead ag/kg 5.5 6.4 11 6.3 6.0 
Mercury mg/kg ND ND ND ND Nr, 

N1ckel mg/kg 6.6 4.5 6.2 7.0 7.6 
Vanadium mg/kg 9.4 4.8 9.2 4.9 ' ., .,._ 
------------------------------------------------------------------------------------------

SAMPLE POINT NUMBER 
SAMPLE DEPTH NUMBER 

PARAMETER 

ph 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT #5- "O~d Land Fills' 

pH 

12 
VO.O' V3.0' V7.0' 

12 
V9S D9.5' 

U~ITS RESULT RESUL'1' RESULT RESULT RESUL'l" 

s.u. 8.3 7.9 8.3 8.S 8.6 



I' 

----------------------------------
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SAMPLE POINT 
SAMPLE DEPTH <feetl 

PARAMETER 

Oil & Grease 

SAMPLE POINT 
SAMPLE DEPTH <feetl 

PARAMETER 

Oil & Grease 

PHASE III, RFI 1992 
GIANT REFlNING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 17- 'fire Tra1ning Area' 

Oil & Grease 

01 
VO.O' 

01 01 02 02 02 02 
V3.0' V4.5' VO.O' V3.0' V4.5' 04.5' 

UNITS RESULT RESULT RESULT RESULT RESULT RESULT RESULT 

llg/kg 1700 150 <10 <10 2700 2300 2000 

01l & Grease 

03 
VO.O' 

03 
V3.0' 

03 04 04 04 
V4.5' VO.O' V3.0' V4.5' 

UNITS RESULT RESULT RESULT RESULT RESULT RESULT 

ag/kg 27000 44 <10 29000 8000 2800 



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

SAMPLE POINT 
SAMPLE DEPTH (feetl 

PARAMETER 

TPH 

SAMPLE POINT 
SAMPLE DEPTH (feetl 

PARAMETER 

TPH 

PHASE Ill, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 17- 'Fire Training Area' 

Total Petroleum Fuel Hydrocarbons 

01 
VO.O' 

01 
V3.0' 

01 
V4.5' 

02 
VO.O' 

02 
V3.0' 

02 
V4.5' 

02 
D4.5' 

UNITS RESULT RESULT RESULT RESULT RESULT RESULT RESULT 

mg/kg 75 <10 <10 <lO <10 <10 <:O 

Total Petroleum Fuel Hydrocarbons 

03 
VO.O' 

03 
V3.0' 

03 
V4.5' 

04 
VO.O' 

04 
V3.0' 

04 
V4.5' 

UNITS RESULT RESULT RESULT RESULT RESULT RESULT 

mg/kg <10 <10 <10 <~0 <10 <10 



------
---------
---------
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PHASE III, RFI 1992 
G!ANT ~£FINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 111-'0ld Skimmer' 

8260 - Volatile Organics 

---------------------------------------------------------------------------------------------------
SAMPLE POINT 01 01 01 02 02 02 
SA~PLE DEPTH (feet) VO.O' V3.0' 03.0' VO.O' V3.0' E3.0' 
----------------------------·----------------------------------------------------------------------
PARAMETER UNITS RESULT RESULT RESULT RESULT RESULT RESULT 

1,2-Dlchloroethane ug/kg ND ND ND ND ND ND 
Benzene ug/kg ND 540 270 ND ND ND 
Chlorobenzene ug/lcg ND NLI ND ND ND ND 
Ethylbenzene ug/kg ND 15000 19000 ND ND ND 
Methyl Ethyl Ketone ug/kg ND ND ND ND ND ND 
Styrene ug/kg ND 830 280 ND ND ND 
Toluene ug/lcg ND 100 l30 ND ND ND 
Chloroethylviyl Ether ug/kg ND ND ND ND ND ND 
Carbon Disulfide ug/kg ND ND ND N~~ ND ND 
1,4-Dloxane ug/kg ND ND ND N!J ND ND 
Total Xylenes ug/kg ND 98000 74(; 70 ND ND 
1,2-Dibroaoethane (EDBl ug/kg ND ND ND ND ND ND 
---------------------------------------------------------------------------------------------------
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PHASE lli, RFI 1992 
GIANT REFINING 

CINIZA 

SOLID WASTE MANAGEMENT UNIT 111-'0ld Skll!!ller' 

8270 - Semi-Volatile Organ1cs 

------------------------------------------------------------------------------------------
SAMPLE POINT 
SAMPLE DEPTH <feet> 

01 
VO.O' 

01 
V3.0' 

Ol 
03.0' 

02 
VO.O' 

02 
V3.0' 

------------------------------------------------------------------------------------------
PARAMETER 

Phenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-llethylphenol 
3-llethylphenol 
4-llethylphenol 
2,4-Dlmethylphenol 
Naphthalene 
Dimethyl phthalate 
2,4-Dinitrophenol 
4-Nitrophenol 
Diethyl phthalate 
Phenanthrene 
Anthracene 
Dl-n-butyl Phthalate 
Flouranthene 
Pyrene 
Butyl benzyl phthalate 
Benzo(a)anthracene 
Bis<2-ethylhexyll phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(blflouranthene 
Benzo<klflouranthene 
Benzo(aJpyrene 
Olbenzo(a,hlanthracene 
Dibenzo\a,jlacr1d1ne 
7,12-Dlmethylbenzialanthracene 
lndene 
Methylchrysene 
Pyridine 
Oui:1oline 
E-enzeneth1ol 
:-Methylnaphthalene 

UNITS RESULT RESULT RESULT RESULT RESULT 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/iq 
ug/kg 
ugikg 
ug/kg 
ug/kg 
ug/kg 
ugiicg 
ugikg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug:r:g 
ug/i:q 
..:g/Kg 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nil 
• J 

530 
ND 
ND 
ND 
liD 
ND 
ND 
ND 
ND 
ND 

~r: 

liD 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3500 
ND 
ND 

1900 
ND 

9200 
520 

1300 
630 

1500 
ND 

4600 
ND 
ND 
ND 
ND 
ND 
550 
NL• 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

2500 
ND 
ND 

1500 
1700 
5400 

ND 
1300 

ND 
1200 

ND 
:700 

ND 
NO 
ND 
ND 
ND 
ND 
N:l 
N) 
ND 
NO .,,, .... 

ND 
ND 
ND 
ND 
Nil 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
970 
N~l 

260 
N~ 

ND 

ND 
ND 
ND 

ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
sn 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N:J 
ND 

ND 
ND 
ND 
~~~ 

ND 

.. ---------------------------·-------------------------------------------------------------------


