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November 11, 1992 

Mr. Steven M. Alexander 
Hazardous and Radioactive Materials Bureau 

New Mexico Environment Department 

1190 St. Francis Drive 
Sant~ Fe, New Mexico 87502 

re: Ciniza's LTA, BTZ Sampling Results 

Dear Mr. Alexander: 

,~ re-v c {h?)!Vt 5/+ ~ 
f'!t/; /.'ii {Jlfor 
REANINGCO. 

Route 3. Box 7 
Gallup. New Mexico 
87301 

505 
722-3833 

Giant Refining Company is submitting the enclosed report 

in connection with the special sampling program performed at 

the Ciniza Refinery's, Land Treatment Area. Please contact 

me if you have any questions concerning the report. 

_3;J:l~i~~ 
Zeke Sherman 
Environmental Manager 
Giant Refining Company 
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1.0 INTRODUCTION 

This report summarizes the results of the special sampling activities 
conducted at Ciniza's hazardous waste treatment unit (HWTU). These sampling 

activities were conducted in response to the Bureau's concerns about 
analytical results obtained from soil cores and lysimeters indicating 

contamination beneath the specified treatment zone. 

Soil cores obtained from the land treatment area (LTA) on October 10, 1990 
and October 17, 1991 apparently contained 570 ppm and 1.4 ppm respectively 

of m & p - Cresol. The soil cores were obtained under conditions where the 
samples may have been cross contaminated. It is also likely that the soil 
cores were obtained from within the specified treatment zone instead of 
beneath it. 

Soil pore moisture obtained from lysimeters installed within the LTA on 
October 10, 1990 apparently contained several organic compounds. The 
following is a list those compounds and their concentrations: 

Compound 

Acetone 
Carbon Disulfide 
Carbon Tetrachloride 
1,1,1-Trichloroethane 

Lysimeter tl 

40 ppb 
28 ppb 
23 ppb 
N.D. 

Lysimeter #2 

24 ppb 
75 ppb 
N.D. 
9.8 ppb 

Once again, the samples were obtained under conditions where cross 
contamination may have occurred. Samples retrieved from the lysimeters were 

accumulated in a polyethylene Erlynmeyer flask that was intended for volume 
measurement only. This flask had been stored with other maintenance 
equipment and may have been contaminated by common shop cleaning and 
degreassing sprays. 

The above analytical results were submitted to the Bureau on March 4, 1992 
at their request. On April 16, 1992 when Giant Refining Company met with 
the Bureau to discuss pending modifications to the permit for the ~WTU, it 
was decided that Giant would conduct a special sampling prograa. The 
sampling program was to determine whether or not hazardous waste 
constituents had migrated beneath the treatment zone of the LTA. 

The following report discusses the sampling activities and presents the 
analytical data. The report also presents statistical analysis of the 
inorganic constituents and interprets the results of the organic analysis. 

Finally, the report summarizes and develops conclusions based on the 
analytical data, sampling protocol, and site geology. 
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2.0 SITE SURVEY 

In reviewing ~~ original soil core data exhibiting low levels of 

contaminatiotr:~it was determined that these soil cores had been retrieved 

at approximat~ five feet beneath the present surface elevation. 

Typically, soil samples are retrieved from just beneath the treatment zone 

which is defined by the permit as beginning at the original surface 

elevation and terminating five foot below. But over time, as wastes are 

incorporated into the surface of the LTA, the surface elevation is raised. 

After ten years of operation,.--the Ciniza HWTU surface elevation has "fisen 

approximately half a foot to~ne and a half feet above the original surface 

elevation. Meaning, that samples taken now at a depth of five feet will be 

within the treatment zone and not beneath it as prescribed by the permit. v • • 

To insure that samples taken during this special sampling event and all 

subsequent soil core sampling events would come from beneath the treatment 

zone, a survey was conducted to determine the elevation of the original 

land farm surface and the elevation of the existing surface. The survey 

data have previously been submitted to your office. 

Initially, forty equally spaced sampling locations were surveyed. The 

original surface elevation and the present surface elevation were 

determined for each location. This information was tabulated and a contour 

drawing was made based on the original elevations with the existing 

elevations superimposed. This was the basis for determining how deep each 

sampling location must be drilled to insure the soil samples were taken 

beneath the treatment zone based on the original surface elevation~ 

After reconsidering the magnitude of the original sampling program, it was 

determined that the project objectives could be achieved with an 

abbreviated program. Only eight soil sampling locations were utilized in 

connection with the data presented later in this report. The locations 

straddled in pairs, each of the two previous soil core sampling sites and 

lysimeters where contamination was seen. 

3.0 SAMPLING ACTIVITIES 

Giant Refining Company retained the services of Daniel B. Stephens & 
Associates and Precision Engineering, Inc. for the special sampling 

program. A report prepared by Mr. Todd Stein of D.B.S. & A. is included as 

Appendix A. Mr. Stein performed the sample preparation, documentation, and 

field quality assurance. His report is a brief description-~£ the ~ield 

investigation which was conducted on July 30 and ~uly 31, 1992. 

Mr. William Kingsl~yj P.E •• of Precision Engin~ering. Inc~· supervised the 

drilling operations, coring, and equipment decontamination.6 His activities 

are included in Mr. Stein's report. 

Mr. Lynn Shelton, of Giant Refining Company was the companies' site 

representative and assisted Mr. Stein in the sampling and shipping 

activities. No discrepancies or problems in either the sampling protocol or 

the decontamination protocol were encountered during the site work. 

1. \~\ <; de_\-~;,-,\,,.,_\-\0'\ ~'"\Cu I'Z\lo' .- \:t.e~\. o'a>L>\,)'t:\L~ ckk<rr\11~J -b '~V<_ QC(urrec,\ 

2. An \•'-~~ c~ \. 5" -\--\- 0~ -\-\u_ o-~rrvx ' 5 a.c.rc.s 0 -\- 6c. -\-~ t-TU ('!; UC\\5 

c.,,.:.-r<- · :...!;7--.)0 b _,,- l,Lrt..:;~ 
~fC1.Y 
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SOIL SAMPLES 3.1 

In performing the soil sampling, great care was taken to remove the 
contaminated zone of incorporation, exposing the original land farm 
surface. The hollow stem auger was advanced from the elevation of the 
original land farm surface to a five foot depth. This measurement is 
accurate to within three inches. Once the auger was at total depth, the 
auger insert was withdrawn and the stainless steel coring device was 
inserted. The coring device was advanced through·the sampling zone or from 
five feet to six and one half feet. Both the auger flights and the core 
barrels were thoroughly decontaminated and visually inspected before each 
sampling. Samples of the rinse water from each decontaminated the core 
barrel were taken and documented. 

The samples consisted of a reddish brown clay. The clay appeared to be very 
tight and of low permeability. No hydrocarbon odor was detected during 
sample preparation. There were no visual signs of staining or contamination 
on any of the soil samples. 

LYSIMETER SAMPLES 3.2 

Giant's land farm has two lysimeter implacements. Each site has two vacuum 
type soil pore moisture samplers and one glass brick. Reagent grade water 
supplied by Rocky Mountain Analytical Laboratory was introduced into each 
of the soil pore moisture samplers and glass brick at each site. The 
reagent grade water was withdrawn within five minutes from each device and 
delivered to an Erlynmeyer flask to be dispensed to a sample container. No 
hydrocarbon odor was detected during sampling and none of the samples 
exhibited any visual signs of contamination. 

LABORATORY ANALYSIS 4.0 

All the samples were analyzed at Rocky Mountain Analytical Laboratory in 
Arvada, Colorado. The samples were analyzed for all of the organic 
constituents listed in 40 CPR Part 264, Appendix IX. Only cadmium, 
chromium, and lead were analyzed for from the Appendix IX inorganic subset. 

The following methods were used in analyzing the soil and water matrix: 

SW-842 Method 8240, Volatile Organic Compounds 
SW-842 Method 8270, Semivolatile Organic Compounds 
SW-842 Method 6010, Total Metals by ICP 

No correction was made to the data for moisture although the per cent 
moisture was determined for the sampl-e after metal analysis. ;.·~:' ,, . 

.. _ .... ~- _.': 
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PROJECT QUALITY ASSURANCE 4.1 

A "Laboratory Quality Assurance Project Plan" has been developed for this 
sampling event. The project quality assurance plan outlines the quality 
assurance and quality control procedures to be followed by the laboratory 
in analyzing the soil and water samples. 

DATA SUMMARY 4.2 

The following table summarizes the organic sample constituents identified 
by laboratory analysis: 

SOIL 

Giant I.D.# BTZC-6-1/BTZC-6-lA 
Methylene chloride 1.6 ug/kg 

Giant I.D.# BTZC-7-1/BTZC-7-lA 
~Acetone 8.5 ug/kg 
1 Methylene chloride 1.7_ug/kg 

Giant I.D.U BTZC-5-1/BTZC-5-lA 
z. Acetone · - 9. 9 ug/kg 
lMethylene chloride 1.8 ug/kg 
34-Nitrophenol 41 ug/kg 

Giant I.D.# BTZC-8-1/BTZC-8-1A 
:Z.Acetone 4. 9 ug/kg 
jMethapyrilene 35 ug/kg 

Giant I.D.U BTZC-3-1/BTZC-3-lA 
~Acetone 6.5 ug/kg 

Giant I.D.# BTZC-4-1/BTZC-4-1A 
~Acetone . 3.2 ug/kg 
'Methylene chloride 1.1 ug/kg 

' Giant I.D.# BTZC-1-R 
1 Methylene chloride 1.2 ug/kg 

Giant I.D.f LYSC1-PC1 
1bis(2-Ethylhexyl)phthalate 21 ug/kg 

Giant ·r.D.I LYSC1-PC2 
'Methylene chlorid~ i ~ '2.0 ug/kg 
4bis(2-Ethylhexyl)phthalate 3.0 ug/kg 

(1
1
Z\p,-zc_ c<.\\-,\\v-k) +21 l"-- \, 16"-\-a~-··-~ro.to .... 

LAB I.D.# 024235-002-SA 
Reporting Limit 5.0 ug/kg J Flag 

LAB I.D.# 024235-003-SA 
Reporting Limit 10 ug/kg J Flag 
Reporting Limit 5.0 ug/kg J Flag 

LAB I.D.# 024235-001-SA 
Reporting Limit 10 ug/kg J Flag 
Reporting Limit 5.0 ug/kg J Flag 
Reporting Limit 1600 ug/kg J Flag 

LAB I.D.# 024235-004-SA 
Reporting Limit 10 ug/kg ~ J Flag 
Reporting Limit 330 ug/kg J Flag 

LAB I.D.U 02435-007-SA 
Reporting Limit 10 ug/kg J Flag 

LAB I.D.# 024235-008-SA 
Reporting Limit 10 ug/kg J Flag 
Reporting Limit 5.0 ug/kg J Flag 

LAB I.D.I 024235-009-SA 
Reporting Limit 5.0 ug/kg ·J Flag 

LAB I.D.I 024235-002-SA 
Reporting ~imit 10 ug/~g 

~: LAB I.D.f 024235-003-SA 
Re~orti~g ti~it 5.0 ug/kg -~~~ J -Flag 
Reporting Limit 10 ug/kg J Flag 

(_3,) ~v ('(r1o.;("t:'-.t-:~"' us tu 5D.J'2-€. o-4~- +\x\Y- wwg~ -\-~-r- ty 

4 G-WL (L~:o~~ t.:, fled>-'"' n:;,..><-- btt(...... 

C U;.J ;," fv'C. >-lvt;\.\-- ~-~D~'"' p;~) 
I ' 
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I Giant I.D.tF LYSC2-GB 
-#:Acetone 5. 0 ug/kg 

LAB I.D.U 024235-004-SA 
Reporting Limit 10 ug/kg J Flag 

52-Butanone (MEK) 4.7 ug/kg Reporting Limit 10 ug/kg J Flag 
~bis(2-Ethylhexyl)phthalate 18 ug/kg Reporting Limit 10 ug/kg 

Giant I.D.U LYSCl-GB LAB I.D.# 024235-001-SA 
Benzyl alcohol 1.2 ug/kg 

~bis(2-Ethylhexyl)phthalate 32 ug/kg 
Reporting Limit 10 ug/kg J Flag 
Reporting Limit 10 ug/kg 

1 Giant I.D.U LYSC2-PC1 LAB I.D.U 024235-005-SA 
Reporting Limit 10 ug/kg J Flag -'(Acetone 6. 4 ug/kg 

bis(2-Ethylhexyl)phthalate 20 ug/kg Reporting Limit 10 ug/kg 

Giant I.D.U LYSC2-PC2 LAB I.D.U 024235-006-SA 
Ethylbenzene 1.3 ug/kg Reporting Limit 5.0 ug/kg J Flag 

i.J 'bis(2-Ethylhexyl)phthalate 10 ug/kg Reporting Limit 10 · ug/kg 

Giant I.D.U TRIP BLANK 
1 Methylene chloride 2.8 ug/kg 

Giant I.D.U FIELD BLANK 
~bis(2-Ethylhexyl)phthalate 2.8 ug/kg 

LAB I.D.U 024235-009-SA 
Reporting Limit 5.0 ug/kg J Flag 

LAB I.D.U 024235-007-SA 
Reporting Limit 10 ug/kg J Flag 

DISCUSSION OF SOIL DATA 

Met:h7U!a~z~ldou4•· which is a common lab contaminant, was detected _in 
several of the soil analysis shown above. Concentrations of Methylene 
chloride ranged from 1.1 to 1.8 ug/kg{ppb). These concentrations were J 
flagged to denote the fact that they are "detected below the reporting 
limit or is an estimated concentration." Methylene chloride was also 
detected in one of the Method Blanks (QC Lot 06 AUG 92-H) associa~d with 
the following samples listed above; 024235-0002. 0003. 0004• 0005~t is 
felt that the presence of Methlene chloride in the individual soil samples 
analysis is attributable to laboratory contamination. 

~eetOIUEI'which is also a common lab contaminant. was detected in several of 
the soil analysis listed above. Concentrations of Acetone ranged from 3.2 
to 9.9 ug/kg{ppb). These concentrations were also J flagged for the same 
reason stated above. Acetone was also detected in the following Method 
Blanks (QC LOT 03 AUG 92-D. 04 AUG 92-J) associated with the following 
samples listed above: 024235-0001. 0002~t is felt that the presence of 
Acetone in the individual soil samples analysis is attributable to 
laboratory contamination. ----' 

The constituent 4JII'a'iiipheaoP was detected at 41 ug/kg in saaple 024235-
001-SA. This concentration is J flagged. The Method Blank.~ssoeiated with 
this sample (QC LOT 03 AUG 92-D) listed 4-Nitrophenol as ~ot detected (ND). 
The Matrix D~p1icate sample (024235-0001-DU) ~i~ted 4-Nitrophenol-)s not 

detected. .,,,, _ .. ~.:. • -C:.c'?S, _ -·::·::;~ 

n , :; 
'-.,:J:l_·- -A 

cve.'--C:. . 

\\() ::t( 1 ~ 7 r . L 

' . - ~- ,..;..,-": 
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The constituent Methap~!len~ was detected at 35 ug/kg in sample 024235-
0004-SA. This concentration is also J flagged. The Method Blank associated 
with this sample (QC LOT 04 AUG 92-2A) listed Methapyrilene as not detected 
(ND). 

DISCUSSION OF LYSIMETER DATA 

Me~fiylene~lori·ae· was detected in one of the lysimeter samples shown above 
at 2.0 ug/kg. It was also detected in the Trip Blank at 2.8 ug/kg. These 
concentrations were J flagged. Methylene chloride was not detected in any 
of the Method Blanks associated with the samples. 

A~e~oae~ was detected in two of the lysimeter samples shown above. The 
concentrations were 5.0 and 6.4 ug/kg. These concentrations were J flagged. 
Acetone was not detected in any of the Method Blanks associated with the 
samples. 

The constituent Z~utiaoae~Dr) was detected in one sample at 6.4 ug/kg. 
This constituent was J flagged. It was not detected in the Method Blank 
associated with the sample. It was not detected in the Trip Blank or Field 
Blank or Reagent Blank. 

The constituent B~eo._."was detected in one sample at 1.2 ug/kg. 
This constituent was J flagged. It also was not detected in the Method 
Blank, Trip Blank, Field Blank or Reagent Blank. 

The constituent ~aB~was detected in one sample at 1.3 ug/kg. This 
constituent was J flagged. It was not detected in the Method Blank, Trip 
Blank, Field Blank or Reagent Blank. 

The constituent tf'~;&tbfl'liei'fl,PJIEUml! was detected in several of the 
lysimeter samples. It ranged in concentration from 3.0 to 32 ug/kg .(ppb). 
It was also detected in the Field Blank at 2.8 ug/kg. It was not detected 
1n the Method Blank or Reagent Blank. 

The following table summarizes the inorganic data from the soil analysis. 
The lysimeter fluid analysis for ~'+were all non detects. 

Sample fl (PPM) Cd Cr Pb 

BTZC-1-1/BTZC-1-1A, 024235-0005-SA ND 10.0 11.0. 
BTZC-2-1/BTZC-2-lA, 024235-0006-SA ND 12.1 11.2 
BTZC-3-1/BTZC-3-lA, 024235-0007-SA _;_:~ "-~:~ 10.4 11.3 
BTZC-4-1/BTZC-4-1A, 024235-0008-SA 

,:- ; -~ '· 
8.8 9.8 

BTZC-5-1/BTZC-5-lA, 024235-0001-SA ND 11.6 8.6 
BTZC-6-1/BTZC-6-lA, 024235-0002-SA ND '14 .8 11.9 
BTZC-7-1/BTZC-7-1A. 024235-0003-SA ND 14.3 8.3 
BTZC-8-1/BTZC-8-lA, 024235-0004-SA ND 13.0 11.5 
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5.0 STATISTICAL ANALYSIS 

Th~ chromium ~nd le~d d~t3 were Bt3tiBtic3lly ev3luated UBlng the Student 
t-Test per 40 CFR, Part 265. Appendix IX-Cochran's Approximation to the 
Behrens-Pisher Students' T-Test. 

The table on the following page shows the results of the evaluation. Half 
of the background samples for lead analysis were reported as non-detected 
(ND). For those samples, one half of the laboratory reporting limit was 
used in lieu of zero or no evaluation for non-detected. All data was 
compared 0.05 level of significance from the standard (one~tailed) table. 

In comparing the means of the background set against the monitoring set, 
both chroaiua'and lead'evaluations indicated that, " ... there most likely 
has been a significant increase in this specific parameter." 

6.0 SUMMARY AND CONCLUSIONS 

Soil samples were taken at a depth equal to five feet below the original 
surface elevation. Samples were analyzed for Appendix IX constituents. The 
following organic constituents were seen at concentrations less than the 
reporting limit or "J" flagged: methylene chloride, acetone, 4-nitrophenol, 
methapyrilene. The soil samples were also analyzed for cadmium, chromium, 
and lead. A student-t~test statistical evaluation was performed on the 
metal data. The cadmium data were reported as non-detected. The chromium 
and leadcdata indicated a statistically significant increase over the 
background data. 

The lysimeters were flushed with reagent grade water. The flush water 
samples were analyzed for Appendix IX constituents. The following organic 
continents were seen at concentrations less than the reporting limit or "J" 
flagged: (bis(2-Bthylhezyl)phthalate also seen at concentrations greater 
than the reportin-g limit), methylene chloride, acetone, 2-butanone, benzyl 
alcohol. The flush water samples were also analyzed for cadmiua, chromium, 
and lead. All three of the metals were reported as non-detected. 

The presence of~-methyleni'.Ulll.Oriae,find~~eet·<h•"t!1 in the soil saaples is 
a~.li.Uhl~ to laboratory methods. The presence of 4:;;-nitr~.P.b••» and 
ii~t_liapyri'leae in the soil samples at levels below the reporting limit may 
have different explanations. Both constituents could have migrated from the 
zone of incorporation. Or both could be intermediate metabolic end products 
from the soil microbial processes, either involving waste material in the 
zone of incorporation or the indigenous organic substrate. 

The significance of the student-t test for e&P6ae, and ~'~d~is that the mean 
of the saaple population was statistically greater than the mean of the 
background population. But the background data which was deterained as part 
of the land treatment demonstration and by a different laboratory may be 
biased. If the background data is biased, then a new set of data should be 
·'"'----



MONITORING BACKGROUND 

Chromium Lead Chromium Lead 

1 OJXXJ 11.CXX> 4_(XX) 0.025 
12.100 11200 5.(XX) 0.025 
10.400 11.300 4.<XX> 0.025 
8.800 9.800 4.(XX) 0.025 

11.600 8.600 3_(XX) 0.025 
14.800 11.900 4_(XX) 0.025 
14.300 8.300 ]_(XX) 12.CXX) 
13_00) 11.500 4_(XX) 11.CXXl 

]_(XX) 12.00) 
3.CXX) 9_CXX) 
3.(XX) 9J:XXl 
5.000 10.(XX) 

average 11.875 10.450 average 4.417 5263 
variance 4.425 1.894 variance 1.902 30.789 

weighting 0.553 0237 weighting 0.158 2.566 

T-TTables 1.895 1.895 T-TTables 1.796 1.796 

T -statistic 8.842 3.099 

T-compaison 1.873 1.804 

T*>Tc T* > Tc 

- . j 

. .. J. . ~. 
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toll~tt~d ~nd comp~r~d to the monitorins d3tn. A chnnge in the ~oil pH and 

o~id~tion/r~duction potenti3l mny have c3used mobilization of the natural 
lead and chromium compounds normally tightly bound in the clays that the 
treatment zone is composed of. 

The presence of ~bis(2~Ethy.J.J!.eAW.Ptltbalate in the lysimeter water flush 
samples is attributed to the plastic container used to s~pply the rinse 
water. The field-~k associated with the water flush samples contained 
bis(2-Ethylhexyl)phthalate. 

The presence of metlfylene~_ehlori~-ndZtr.C.a£oilft in the water- flush samples 
is ~ibut~to common laboratory contaminants. The trip blank associated 
with the-TYSimeter water flush samples contained methylene chloride. 

The presence of 2_:;:Butanone~{MEK) is ~tr.i_!>uted to the use of MEK as a 
solvent for joining PVC. While MEK did not appear in any cf the quality 
assurance blanks, it more than likely is associated with laboratory or 
sampling methods. 

The reason for the presence of Benz'fi"•~~fB'&li~i""-a'nd~-IEt:h'Yi"i)eft"i"ia~ in the water 
flush samples at concentrations ~ess than the reporting limit is~ 
Neither are common laboratory or sampling rel~ted contaminants. Ethyl 
benzene is a typical constituent of the waste applied at the site, but none 
of the soil cores taken adjacent to each of the lysimeters exhibited 
detectable concentrations of either compound. 

Several factors need to be taken into consideration in deciding what the 
appropriate response to this data should be. We are given the site -
conditions of a natural clay liner, low precipitation rates, high 
evaporation rates, depth to potable water, lack of potential receptors, 
miniscule concentrations, and minimal waste-management operations. 
Additionally, there is the Environmental Protection Agency's willingness to 
consider migration of non-hazardous levels of constituents from land 
treatment units like Ciniza's. This comes from their August proposal to 
modify the "Land Ban· regulations. 

We at Giant do not think that the significance of the few,"less than 
reporting limits" organic concentrations seen in the soil cores or 
lysimeters or the statistical analysis of the metals is sufficient to 
warrant corrective action or closure of Ciniza's Land Treatment Unit. 

Certainly, an operational modification is in order as required by the 
permit to insure that all constituents are degraded and/or iaaobilized in 
the treatment zone. Giant has been anticipating several other 
modifications, principally to provide for administrative changes, but also 
to allow Giant to manage crude oil contaminated wastes from off site. 

Giant stands ready to work in the spirit of cooperation with the Bureau in 
resolving this issue. Once the Bureau has reviewed this submittal, Giant 
would like the opportunity to discuss the report with the Bureau staff. 



~ DANIEL B. STEPHENS & ASSOCIATES, INC. 
=======~~ = ~ 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

September 1 0, 1992 

Mr: Zeke. Sherman 
Environmental Manager 
Giant Ciniza Refinery 
Route 3, Box 7 
Gallup, NM 87301 

Re: Description of Field Investigation Conducted at Giant's Ciniza Refinery in Gallup, 
New Mexico. 

Dear Zeke: 

0731-2235-92 

Enclosed is a brief description of the field investigation which was conducted on July 30 and 31, 
1992 at Giant's Ciniza Refinery located east of Gallup, New Mexico. The field investigation was 
conducted within the refinery's Land Treatment Area (LTA) and included collection of soil samples 
from eight shallow exploratory borings (BTZ-1 through BTZ-8), and water samples from four 
lysimeters (L YSC 1-PC 1 and PC2, and L YSC2-PC 1 and PC2) and two glass blocks (L YSC-G81 and 
L YSC-GB2} installed previously for the insitu monitoring of soil pore water. A list of sample locations 
and associated sample numbers is presented in Table 1. The investigation was performed at the 
request of the New Mexico Environmental Department (NMED) to verify that permitted hazardous 
waste applied to the L TA had not migrated vertically beneath the 5-foot Treatment Zone. 

Soil Boring and Sampling Procedure 

Drilling was performed by Precision Engineering, Inc. of Las Cruces, New Mexico using eight-inch 
outside diameter (O.D.) hollow stem auger equipment. The borings were advanced using a truck 
mounted Mobile CME 75 drilling rig. Hydrogeologist Todd $tein of Daniel B. Stephens & Associates 
(DBS&A) was present during drilling to collect soil samples, maintain a continuous log of the borings, 
make general observations of site conditions, and provide technical oversite for the project. 

The drill rig and drilling equipment were steam cleaned prior to arrival onsite. During the drilling 
program, all down-hole equipment was decontaminated between exploratory borings. The 
decontamination procedure for the drilling equipment began with a hot water wash, followed by 
scrubbing and washing the equipment with Liquinox soap and water, followed by a second hot water 
wash, and finally the equipment was thoroughly steam cleaned (see Photos 1 & 2). This 
decontamination procedure was very adequate and no deviations were observed for the duration of 
the program. In order to verify that decontamination procedures were adequate to ensure no 
possibility of cross-contamination between borings, a set of QAJQC samples were collected. QAJQC 
samples are discussed later in this report. 

Prior to drilling, contaminated soil in the Zone of Incorporation (ZOI) was removed from the 
exploratory boring locations using a backhoe (see Photo 3). The soil was removed to eliminate the 
possibility that hazardous constituents could be carried down during drilling. The depth of fill material 
ranged from 13 to 22 inches for the eight boring locations. Soil samples were obtained using pre
cleaned, unlined, 3.0-inch O.D. stainless steel split spoon sampler driven with a 140-pound hammer 

2235\SHERMAN.910 SOIL AND GROUND-WATER INVESTIGATIONS· REMEDIAL ACTION· LITIGATION SUPPORT· VADOSE ZONE HYDROLOGY 

6020 ACADEMY NE ·SUITE 100 ·ALBUQUERQUE, NM 87109 • (505) 822-9400 ·FAX (505) 822-8877 

ALBUQUERQUE • LAS CRUCES • SANTA FE 
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~ DANIEL B. STEPHENS & ASSOCIATES, INC. 
========~~ 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Mr. Zeke Sherman 
September 10, 1992 
Page 2 

falling 30 inches. A single sample of the native soil was collected in each of the eight soil borings 
from a depth interval of 5.0-6.5 feet below the original ground surface (BGS). Thus, the soil samples . 
were collected immediately beneath the 5-foot thick Treatment Zone established by RCRA 
regulations for a permitted L T A. The contact between the dark brown soil of the ZOI and the 
underlying native soil was obvious in the trenches excavated by the backhoe. The native soil 
consisted of a reddish brown (2.5YR 5/4) clay (CL) with minor amounts of fine sand and silt from 
ground surface to the bottom of the borings (see Photo 4). The clay was dry, very hard, and 
appeared to be of very low permeability. After the completion of the soil borings, the boreholes were 
backfilled with dry bentonite powder. · 

Upon retrieval from the auger, the sampler was disassembled, and soil samples were quickly placed 
in glass containers supplied by Enseco Rocky Mountain Analytical Laboratory (RMAL) using a clean 
spatula (see Photo 5). The samples were then sealed and labeled, and quickly placed on ice in an 
ice chest. The sample labels contained the following information: boring number, sample number, 
depth, date, sampler, and facility. 

Quality Assurance (QA) sampling included the collection of equipment rinsate blanks, duplicate 
samples, matrix spike samples, and samples collected for archiving. Equipment rinsate blanks were 
collected prior to soil sampling at each of the eight soil boring locations. Equipment rinsate blanks 
were obtained by pouring reagent grade deionized water through the pre-cleaned split-spoon 
sampler and collecting the rinsate (see Photo 6). Archive samples were collected from all eight soil 
borings, duplicate soil samples were collected from borings BTZ-1, 3, 5, and 7, and a matrix spike 
sample was collected from boring BTZ-6. All soil and QA samples were analyzed for volatile organic 
compounds (VOCs) by EPA Method 8240, base neutral acid semi-volatile compounds (BNAs) by 
EPA Method 8270, and the metals cadmium, chromium, and lead by EPA Method 6010. Although 
eight equipment rinsate blank samples were collected, only one was analyzed. The remainder were 
put on hold at RMAL until further notification. All eight archive samples were put on hold at RMAL 
until further notification. Upon completion of the soil sampling, the following precautions were taken 
to ensure safe delivery to RMAL: the coolers containing the samples were repacked with ice and 
bubble wrap, a chain-of-custody record was placed inside the coolers, the coolers were sealed with 
shipping tape, chain-of-custody seals were placed on each cooler, and the samples shipped 
overnight by Federal Express to RMAL in Arvada, Colorado. 

Lysimeter and Glass Block Sampling Procedures 

The lysimeter and glass block insitu pore water samplers were sampled on July 31, 1992. Water 
samples were collected from four lysimeters (L YSC1-PC1 and PC2, and L YSC2-PC1 and PC2) and 
two glass blocks (LYSC-GB1 and L YSC-GB2). As per the instructions of Zeke Sherman of Giant 
Refining Company, and approval of Steve Alexander of the NMED, the lysimeters and glass blocks 
were sampled by introducing reagent grade deionized water into the samplers, followed by extraction 
of the water from the samplers for sample collection (see photo 7). This procedure was used 
because the native soil is too dry to yield pore water to the lysimeters and glass blocks. 
Approximately 0.7 gallons of reagent grade water was introduced into the lysimeters and glass 
blocks with the use of a peristaltic pump and silicone tubing. Following the addition of the reagent 
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grade deionized water into the lysimeters and glass blocks, the water was withdrawn with the use 
of a hand vacuum pump. The water was collected in a pre-cleaned, 1-liter Erlenmeyer flask (see 
PHoto 7). The water was then poured from the flask into the sample containers supplied by RMAL 
(see Photo 8). The laboratory-supplied containers were filled with water from each lysimeter and 
glass block, sealed, labelled, and immediately placed in an iced cooler for shipment to RMAL. The 
sample labels contained the following information: sample description, sample number, date, time, 
sampler, and facility. 

Lysimeter and glass block QA sampling included the collection of a field blank at L YSC2, and a trip 
blank which was provided by RMAL. The field blank was collected by pouring reagent grade water 
directly into sample containers provided by RMAL. It should be noted that during the collection of 
samples at L YSC2, the wind speed picked up and considerable dust was in the air. The dust quite 
possibly contained particles of fill material. The water samples collected from the lysimeters and 
glass blocks, and from the field blank were analyzed for volatile organic compounds (VOCs) by EPA 
Method 8240, base neutral acid semi-volatile compounds (BNAs) by EPA Method 8270, and the 
metals cadmium, chromium, and lead by EPA Method 6010. The trip blank was analyzed for full 
Appendix IX volatiles. The coolers containing the water samples from the lysimeter and glass block 
sampling were placed in a secure storage area and kept cool with fresh ice daily over the weekend. 
The following precautions were taken to ensure safe delivery to RMAL: the coolers containing the 
samples were repacked with ice and bubble wrap, a chain-of-custody record was placed inside the 
coolers, ttie coolers were sealed with shipping tape, chain-of-custody seals were placed on each 
cooler, and the samples shipped overnight via Federal Express on August 4, 1992. 

Summary 

Soil and lysimeter samples were collected from the L TA at Giant's Ciniza Refinery to determine if 
hazardous constituents had migrated below the 5-foot Treatment Zone. Sample collection, 
decontamination, and QA procedures were performed with great care, and the laboratory results for 
VOC, BNA, and metals analysis should be representative of concentrations in the native soil 
underlying the L T A. Copies of field notes, photographs, and chain-of-custody forms are attached 
for your records. If you should have any questions, fell free to contact me. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 

~~--~ 2 
Todd L. Stein 
Hydrogeologist 

Attachments 
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Table 1: List of Samples Collected, Sample Identification, and Sample Type for Soil, 
Lysimeter, and Glass Block Sampling oftbe LTA at Giant's Ciniza Refinery. 

BTZC-1 

BTZC-2 

BTZC-3 

BTZC-4 

B1ZC-5 

BTZC-6 

B1ZC-7 

B1ZC-8 

LYSC1 
LYSCl 
LYSCl 
LYSC2 
LYSC2 
LYSC2 
LYSC2 

Sample 
Location 

Sample 
Identification 

BTZC-1-1 
BTZC-1-1A 
BTZC-1-1D 
BTZC-1-R 
BTZC-2-1 
BTZC-2-1A 
B1ZC-2-R 
BTZC-3-1 
BTZC-3-1A 
BTZC-3-D 
B1ZC-3-R 
BTZC-4-1 
B1ZC-4-1A 
BTZC-4-R 
BTZC-5-1 
BTZC-5-1A 
B1ZC-5-D 
B1ZC-5-R 
B1ZC-6-1 
B1ZC-6-1A 
B1ZC-6-MS 
BTZC-6-R 
BTZC-7-1 
B1ZC-7-1A 
B1ZC-7-D 
BTZC-7-R 
B1ZC-8-1 
B1ZC-8-1A 
B1ZC-8-R 
LYSC1-GB 
LYSC1-PC1 
LYSC1-PC2 
LYSC2-GB 
LYSC2-PC1 
LYSC2-PC2 
Field Blank 

Sample · 
TYJ)e 

Soil 
Archive Soil 
Duplicate Soil 
Rinsate Water 
Soil 
Archive Soil 
Rinsate Water 
Soil 
Archive Soil 
Duplicate Soil 
Rinsate Water 
Soil 
Archive Soil 
Rinsate Water 
Soil 
Archive Soil 
Duplicate Soil 
Rinsate Water 
Soil 
Archive Soil 
Matix Spike Soil 
Rinsate Water 
Soil 
Archive Soil 
Duplicate Soil 
Rinsate Water 
Soil 
Archive Soil 
Rinsate Water 
Glass Block 
Lysimeter 
Lysimeter 
Glass Block 
Lysimeter 
Lysimeter 
Field Blank Water 
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3. PROJECT DESCRIPTION 

This quality assurance project plan (QAPjP) outlines specific quality 

assurance (QA) and quality control (QC) procedures to be followed by Enseco 

in generating chemical analyses related to Giant Refining's Landfarm 

Assessment Monitoring at their refinery in Gallup, New Mexico. The plan 

calls for the analysis of soils and associated blanks and quality control 

samples. 

3.1 Purpose 

The purpose of this QAPjP is to provide a detailed description of all 

elements involved in the generation of data of acceptable quality and 

completeness for the monitoring of volatiles, semivolatiles and metals. 

Guidelines for this plan have been obtained from 11 Interim Guidelines and 

Specifications for Preparing Quality Assurance Project Plans, 11 Office of 

Monitoring Systems and Quality Assurance, Office of Research and Development, 

U.S. Environmental Protection Agency (U.S. EPA), EPA-600/4-83-004, February 

1983 and 11 Preparing Perfect Project Plans, 11 Office of Research and 

Development, Risk Reduction Engineering Laboratory, U.S. EPA, EPA-600/9-89-

087, October 1989. This plan has been prepared as Category II plan as 

described in the latter document. 
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3.2 Scope 

The scope of this QAPjP is to outline QC requirements for all data 

generated during the project based on quality judgements using the following 

three types of information: 

* Data which demonstrates overall laboratory capabilities, including 
internal and external performance and systems audits to ensure that 
there are adequate facilities and equipment, qualified personnel, 
documented laboratory procedures, accurate data reduction, proper 
validation, and complete reporting. 

* Data that measure the daily performance of the laboratory according to 
the specific method employed. This includes data on calibration 
procedures and instrument performance. 

* Data that evaluate the overall quality of the package that is used to 
determine precision, accuracy, representativeness, completeness, and 
comparability which is in compliance with the data quality objectives 
listed in Section 5. Such data includes laboratory method blanks, and 
duplicate control samples. 

3.3 Analyses 

The soil and associated quality assurance samples will be analyzed for 

the following parameters: 

* 
* 
* 

Appendix IX Volatiles 

Appendix IX Semivolatiles 

Select Appendix IX Metals 
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4. PROJECT ORGANIZATION AND RESPONSIBILITIES 

In order to ensure that all QA/QC procedures are strictly adhered to, 

specific responsibilities must be assigned to each individual involved in the 

project. 

Sue Dalla is the designated Enseco program administrator (PA). The 

responsibility for day to day management of the project rests with the PA and 

team. These responsibilities include, but are not limited to, scheduling 

bottle shipments to the field, helping schedule the project within the 

laboratory, ensuring proper login of the samples, communicating progress 

and/or anomalies encountered in the laboratory to the client, and approving 

the final report issued to the client. 

The QA director, Lee Roudybush, will oversee and be responsible for all 

QA/QC activities including audits, preparation of QA specifications, and 

corrective action. Lee Roudybush reports directly to Mark Bollinger, 

Enseco•s Vice President and General Manager of the Central Region, and Peggy 

Sleevi, the Enseco Corporate QA director. 

Laboratory managers are responsible for producing fully documented data 

of acceptable quality from their respective laboratories. Figure 4-1 

illustrates the Enseco organizational structure. 
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5. QUALITY ASSURANCE OBJECTIVES 

5.1 Quality Assurance Objectives 

Quality assurance objectives can be expressed in terms of precision, 

accuracy, representativeness, comparability, and completeness. Table 5-1 

lists quantitative data quality objectives (precision, accuracy, and 

completeness) for the project-specific parameters. 

Adherence to the data quality objectives will be quantitatively measured 

by comparing the results of the Duplicate Control Samples (DCS) to control 

limits. DCS consist of a standard control matrix which are spiked with a 

group of target compounds representative of the method analytes. A DCS pair 

is analyzed for every 20 samples processed by a method. 

Samples are often analyzed in lots of less than 20, due to holding time 

or turn-around time requirements. Since it is necessary to have a measure of 

laboratory performance with each batch of samples processed a single control 

sample (SCS) is processed. An SCS consists of a control matrix that is 

spiked with surrogate compounds appropriate to the method being used. In 

cases where no surrogate is available, (e.g., metals or wet chemistry) a 

single DCS serves as the control sample. An SCS is prepared for each sample 

lot for which the DCS pair are not analyzed. 

The DCS pair is used to monitor both the precision and accuracy of the 

analytical method on an ongoing basis, independent of matrix effects. DCS 

are monitored for accuracy (average percent recovery) of each analyte in the 

DCS pair and precision (relative percent difference - RPD) between each 

analyte in the DCS pair. Section 11 defines Calculation of Data Quality 

Indicators. 
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Percent completeness is defined as the number of valid data points 

obtained divided by the number of data points attempted. To be considered 

complete, the data set must contain all QC check analyses verifying precision 

and accuracy for all of the analytical protocols. Less obvious is whether 

that data are sufficient to achieve the goals of the project. All data are 

reviewed in terms of goals in order to determine if the data base is 

sufficient. 

Representativeness can be defined as the degree to which the data 

accurately represents the media from which it is collected. 

Representativeness can be measured by comparison of field duplicate results. 

Comparability expresses the confidence with which two data sets can be 

compared. Comparability can be measured by the adherence to QC practices and 

criteria contained in this plan. 

5.2 Control Limits 

Control limits are generated for the standard control matrix based upon 

historical data. Control limits for accuracy and precision are subject to 

periodic updating. The control limits used will be those in effect at the 

time the samples are analyzed and may be different from those listed in this 

document due to the periodic updating of these limits. Control limits listed 

in Table 5-l represent the present control limits for Enseco-Rocky Mountain 

Analytical Laboratory (RMAL). Each Enseco division calculates its own 

historical control limits. 

5.3 Duplicate Control Samples and Quality Assurance Objectives 
I 

Precision and accuracy are assessed by the laboratory by comparing the 

results of DCS to the control limits. Accuracy is expressed as the average 

percent recovery of the DCS pair and precision is expressed as the relative 

percent difference. 
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For all inorganics tests, if DCS are out of control limits, all samples 

which are associated with the unacceptable DCS must be reprepared and/or 

reanalyzed. For multi analyte organic tests, if greater than 20% of the 

accuracy or precision results for the DCS are out of control, the data is 

considered suspect and the samples associated with the unacceptable DCS are 

reprepared and/or reanalyzed. If less than 20% of the accuracy or precision 

results for the DCS are out of control, the data is investigated and reported 

if the data meets the QC requirements of the method. 

Occasionally it is apparent that although a DCS is out of control, the 

samples associated with this DCS are unaffected and within all other QC 

criteria and the data is acceptable for its intended use. In these cases, 

the laboratory may report the data with a narrative. All decisions such as 

this would be fully documented and technically supported in the narrative. 

5.4 Single Control Samples and Quality Assurance Objectives 

Recovery data generated from the SCS are compared to control limits that 

have been established for each of the compounds being monitored. Analytical 

data that are generated with an SCS which falls within the control limits are 

judged to be in control. Data that are generated with an SCS which falls 

outside of acceptance criteria are considered suspect and corrective action 

must be performed. The associated SCS data are reported with each set of 

sample results to enable a quality assessment of the data. 

5.5 Matrix Specific Quality Control 

Matrix specific QC samples are analyzed when requested on the chain of 

custody. The performance of matrix specific analyses for aqueous matrices 

requires additional sample volume which must be collected and submitted at 

the same time as the original routine sample. 
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Typical frequencies include one pair of matrix spikes for each sample 

type per batch of twenty or fewer samples collected on one day. However, 

frequencies of collection may vary based on the Data Quality Objectives of 

the project. 

Matrix Spikes and Matrix Duplicates will be performed at the frequency 

requested by Giant Refining on the chain of custody forms that will accompany 

each batch of samples. At a minimum, one set of matrix spikes should be 

requested on the chain of custody for Methods 8240 and 8270 on each batch of 

20 samples of similar matrix type. For the metals analyses, one matrix spike 

and one matrix duplicate should be requested on the chain of custody on each 

batch of 20 samples of similar matrix type. Matrix spikes and duplicates 

should not be required on aqueous matrices if such samples are submitted for 

the purpose of monitoring, documenting or assessing sources of contamination, 

for example, field blanks, trip blanks, and rinsate blanks. 

Additional matrix specific quality control samples may be submitted at 

Giant Refinery's discretion. 

For organics analysis, the percent recovery and relative percent 

difference (RPD) of the matrix spike (MS) pair will be calculated. For 

inorganic analyses, the MS percent recovery and matrix duplicate RPD will be 

calculated. This allows for demonstration of the effect of the matrix on the 

method performed. Reextraction and reanalysis decisions are made based on 

the DCS, Method Blanks, and QC requirements of the methods. 
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5.6 Surrogates 

Surrogates are organic compounds which are similar to the analytes of 

interest in chemical behavior, but which are not normally found in 

environmental samples. Surrogates are added to samples to monitor the effect 

of the matrix on the accuracy of analysis. Results are reported in terms of 

percent recovery. DCS and SCS control limits which are generated by spiking 

a clean matrix are not used for judging surrogate recoveries in individual 

samples. Limits to which surrogate recoveries are compared are presented in 

Table 5-2. 

5.7 Control Limits for Matrix Spikes and Surrogates 

As requested by the State of New Mexico, "The reported surrogate and 

spike recoveries must fall within: (1). the historical (statistically based) 

acceptance limits, generated at the laboratory or (2). the limits tabulated 

by the appropriate method from the current edition of SW-846, whichever is 

more narrow. The actual historical recoveries must be submitted to HRMB with 

the analysis." This requirement was provided to Enseco-RMAL on May 28, 1992, 

by Giant Refining in a correspondence titled, "Components of an Adequate 

Laboratory Quality Assurance/Quality Control Plan ... 

To separate laboratory control issues from matrix control issues, the 

Enseco QA plan does not routinely control on matrix or surrogate spike 

recoveries. However, to fulfill the needs of the State of New Mexico the 

following approach will be employed for this program: 



Section No.: 5 
Revision No. =---=2,_.-=-o--

Date: 7/92 
---'::-'-~--=-",--

page: _ __:6~o.:._f_;1~4:..___ 

1. Enseco-RMAL does not have statistically derived surrogate spike 

acceptance criteria for various matrices. Due to the wide 

variability of recoveries influenced by matrix interferences, RMAL 

will compare each sample surrogate spike recovery to the limits 

published in SW-846 methods. Analyses for which surrogate 

recoveries are outside these acceptance criteria will be subject to 

corrective action. 

As described in "National Function Guidelines for Organic Data 

Review," revised June 1991, published by the U.S. Environmental 

Protection Agency, page 59, "Data are not qualified with respect to 

surrogate recovery unless two or more semivolatile surrogates, 

within the same fraction (base/neutral or acid fraction), are out of 

specification. This practice is consistent with Enseco policy. 

Corrective action will only be employed when at least two surrogate 

compounds per fraction are outside of the established acceptance 

criteria. 

For volatile organic analyses, all surrogate compounds must be 

recovered within the established acceptance criteria. If one 

compound is recovered outside of the acceptance criteria, corrective 

action will be required. 

2. Enseco-RMAL does not have statistically derived matrix spike 

acceptance criteria. As directed by the State of New Mexico, matrix 

spike recoveries will be compared to those limits found in the most 

current version of the appropriate SW-846 method. Analyses for 

which matrix spike recoveries are outside these acceptance criteria 

will be subject to corrective action. 
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3. The laboratory spike recoveries will be compared to the 

statistically determined limits as published in Table 5-1 (see 

previous section 5.2.) Analyses for which laboratory spike 

recoveries are outside the acceptance criteria and do not meet 

Enseco•s laboratory control policy will be subject to corrective 

action. 

Corrective actions for laboratory problems are specified in Enseco 

Standard Operating Procedures (SOP) and are described in section 12.0 of this 

document. Depending on the problem, corrective actions may include reviewing 

the data a second time to uncover a calculation error but, if deemed 

necessary, may include the complete repreparation and reanalysis of the 

entire QC lot in question. 

Additional guidelines for corrective actions will be taken from Methods 

8270, 8240 and 6010. 

5.8 Method Blanks 

Method blanks, also known as reagent, analytical, or preparation blanks, 

are analyzed to assess the level of background interference or contamination 

which exists in the analytical system and which might lead to the reporting 

of elevated concentration levels or false positive data. 

As part of the standard Enseco QC program, a method blank is analyzed 

with every batch of samples processed. A method blank consists of reagents 

specific to the method which are carried through every aspect of the 

procedure, including preparation, clean-up, and analysis. The results of the 

method blank analysis are evaluated, in conjunction with other QC 

information, to determine the acceptability of the data generated for that 

batch of samples. 
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Ideally, the concentration of target analytes in the blank should be 

below the Reporting Limit for that analyte. In practice, however, some 

common laboratory solvents and metals are difficult to eliminate to the 

parts-per-billion levels commonly reported in environmental analyses. 

Therefore, criteria for determining blank acceptability must be based on 

consideration of the analytical techniques used, analytes reported, and 

Reporting Limits required. 

For organic analyses, the concentration of target analytes in the blank 

must be below the Reporting Limit for that analyte in order for the blank to 

be considered acceptable. An exception is made for common laboratory 

contaminants (methylene chloride, acetone, 2-butanone, and phthalate esters) 

which may be present in the blank at up to 5 times the Reporting Limit and 

still be considered acceptable. This policy has been established in 

recognition of the fact that these compounds are frequently found at low 

levels in method blanks due to the materials used in the collection, 

preparation, and analysis of samples for organic parameters. 

For non-routine organic analyses, other components may be established as 

common contaminants for that particular analysis. If, upon thorough review 

of the method during validation it is deemed impossible to eliminate trace 

amounts of analytes from the process, these analytes are likewise allowed at 

up to 5 times the reporting limit. 

For metals and wet chemistry analyses, where the Reporting Limits are 

typically near the Instrument Detection Limit (IDL), the policy is that the 

concentration of the target analytes in the blank must be below two times the 

Reporting Limit. If the blank value lies between the Reporting Limit and two 
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times the Reporting Limit, the analyte in the associated samples are flagged 

to indicate contamination was present in the blank. A blank containing an 

analyte(s) above two times the Reporting Limit is considered unacceptable 

unless the lowest concentration of the analyte in the associated samples is 

at least ten times the blank concentration or the concentration of the 

analyte in all samples associated with the blank is below the reporting 

1 imit. 

In addition, for wet chemistry tests, the method SOP directs how the 

blank is treated. Generally, a reagent blank is used both to zero the 

equipment and as one of the calibration standards. If a preparation step is 

required for the analysis, then a prep blank is also analyzed to determine 

the extent of contamination or background interference. Blanks have no 

application or significance for some wet chemistry parameters (e.g. pH). 

If the blank does not meet acceptance criteria, the source of 

contamination must be investigated and appropriate corrective action must be 

taken and documented. Investigation includes an evaluation of the data to 

determine the extent and effect of the contamination on the sample results. 

Corrective actions may include reanalysis of the blank, and/or repreparation 

and reanalysis of the blank and all associated samples. 

For organic and metals analyses, and selected wet chemistry tests, 

method blank results are reported with each set of sample results. Sample 

results are not corrected for blank contamination unless required by the 

analytical method or requested by the client. Occasionally, due to limited 

sample volume or other constraints, the laboratory reports data associated 

with an unacceptable blank. In these cases, the actual observed value is 

reported in the method blank and all sample results are flagged to indicate 

contamination was present in the associated method blank. 
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Table 5-l. Quality Assurance Objectives for Measurement Data 

Constituent Method Precision Accuracy Completeness 

Matrix: Aqueous (RPD) (% Recovery) (%) 

VOLATILE ORGANICS 

BENZENE 8240 <12 78-119 >95 

CHLOROBENZENE 8240 <10 84-117 >95 

1,1-DICHLOROETHENE 8240 <20 56-138 >95 

TRICHLOROETHENE 8240 <13 76-109 >95 

TOLUENE 8240 <13 82-114 >95 

SEMIVOLATILE ORGANICS 

1,2,4-TRICHLOROBENZENE 8270 <33 29-100 >95 

ACENAPHTHENE 8270 <27 48-99 >95 

2,4-DINITROTOLUENE 8270 <26 52-104 >95 

PYRENE 8270 <26 51-116 >95 

N-NITROSO-DI-N-
PROPYLAMINE 8270 <30 49-109 >95 

1,4-DICHLOROBENZENE 8270 <33 31-101 >95 

PENTACHLOROPHENOL 8270 <49 25-132 >95 

PHENOL 8270 <33 42-109 >95 

2-CHLOROPHENOL 8270 <38 50-104 >95 

4-CHLOR0-3-METHYLPHENOL 8270 <37 48-112 >95 

4-NITROPHENOL 8270 <53 29-124 >95 

7/92 
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Table 5-1. Quality Assurance Objectives for Measurement Data 

Constituents 

Matrix: Aqueous 

INORGANICS - METALS 

CADMIUM 
CHROMIUM 
LEAD 

7/92 

Method Precision 

(RPD) 

6010 <20 
6010 <20 

7421/6010 <20 

Accuracy 

(% Recovery) 

75-125 
75-125 
75-125 

Completeness 

(%) 

>95 
>95 
>95 
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Table 5-1. Quality Assurance Objective for Measurement Data 

Constituents Method Precision Accuracy Completeness 

Matrix: Solid (RPD) (% Recovery) (%) 

VOLATILE ORGANICS (LOW LEVEL} 

BENZENE 8240 <15 81-118 >95 

CHLOROBENZENE 8240 <14 81-115 >95 

1,1-DICHLOROETHENE 8240 <18 75-121 >95 

TRICHLOROETHENE 8240 <11 75-108 >95 

TOLUENE 8240 <14 83-115 >95 

SEMIVOLATILE ORGANICS 

1,2,4-TRICHLOROBENZENE 8270 <16 54-102 >95 

ACENAPHTHENE 8270 <17 60-103 >95 

2,4-DINITROTOLUENE 8270 <15 61-106 >95 

PYRENE 8270 <16 51-126 >95 

N-NITROSO-DI-N-
PROPYLAMINE 8270 <15 55-108 >95 

1,4-DICHLOROBENZENE 8270 <16 52-108 >95 

PENTACHLOROPHENOL 8270 <31 21-139 >95 

PHENOL 8270 <20 40-116 >95 

2-CHLOROPHENOL 8270 <14 42-114 >95 

4-CHLOR0-3-METHYLPHENOL 8270 <19 49-121 >95 

4-NITROPHENOL 8270 <24 33-120 >95 

7 92 
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Table 5-1. Quality Assurance Objectives for Measurement Data 

Constituents 

Matrix: Soil 

INORGANIC$ - METALS 

CADMIUM 
CHROMIUM 
LEAD 

7 14 92 

Method Precision 

(RPD) 

6010 <20 

6010 <20 

7421/6010 <20 

Accuracy 

(% Recovery) 

68-132 
66-133 
66-135 

Completeness 

>95 
>95 
>95 

(%) 
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Table 5-2. SCS Surrogate Recoveries for Organics Analysis 

Canst ituents Method Accuracy Accuracy 

Matrix: Water Soil 

1,2-DICHLOROETHANE-d4 8240 82-112 79-126 

TOLUENE-dB 8240 90-112 84-128 

4-BROMOFLUOROBENZENE 8240 83-113 83-123 

NITROBENZENE-d5 8270 44-103 52-102 

2-FLUOROBIPHENYL 8270 41-99 52-103 

TERPHENYL-d14 8270 41-126 52-122 

PHENOL-d5 8270 25-112 50-101 

2-FLUOROPHENOL 8270 37-100 52-101 

2,4,6-TRIBROMOPHENOL 8270 40-115 35-105 

DIBUTYLCHLORENDATE 8080 41-135 33-155 

7/92 
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6. SAMPLE CUSTODY 

At the request of the sampler, sample containers are sent in sealed 

coolers along with chain of custody (CDC) forms (figure 6-1). The primary 

purpose of the chain-of-custody procedure is to document the possession of 

the samples from collection through storage and analysis to reporting. Upon 

completion of sampling, samples are appropriately labeled and chain of 

custody forms are completed by the appropriate field personnel. While on 

site, sample containers are always under the personal custody of a member of 

the sampling team or are secured in sealed coolers. The sample bottles are 

packed in the shipping container which is then sealed and labeled for 

shipment. They are shipped to Enseco via overnight carrier with a completed 

CDC record. If expedited analytical service is required, the chain of 

custody should be faxed to the laboratory the day the samples are collected. 

Samples are received by a Rocky Mountain Analytical Laboratory sample 

custodian who records and files all shipping documentation. Upon receipt by 

Enseco, Samples proceed through an orderly processing sequence specifically 

designed to ensure continuous integrity of both the sample and its 

documentation. Coolers are inspected for proper seals and labels and the 

contents are removed, inspected, and coordinated with packing lists and CDC 

records. All samples are carefully checked for label identification and 

completed, accurate chain-of-custody records. Photographs document the 

condition of samples and each sample is then assigned a unique laboratory 

identification number through a computerized Laboratory Information 

Management System (LIMS) that stores all identifications and essential 

information. 
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A sample and log-in checklist is completed for every Enseco project, 

which consists of a batch of 20 samples or less received at the laboratory on 

the same day. This checklist is included as Figure 6-2. Any discrepancies 

involving sample integrity, sample breakage, cooler temperature, holding 

times expiring in transit, appropriate container use, preservatives, and 

missing or incorrect documentation are immediately noted. The PA reviews all 

project log-in procedures and resolves sample discrepancies if necessary. 

When all of the log-in procedures have been completed, the sample 

custodian stores the samples in the appropriate refrigerator. Access to all 

Enseco laboratories is restricted to prevent any unauthorized contacts with 

samples, extracts, or documentation. 

A sample confirmation letter is sent to the designated project contact 

within two working days of cooler receipt date or as soon as all 

discrepancies have been resolved. For all samples, the date of sample 

collection and receipt is recorded. 

All samples and extracts will be retained after analysis is complete. 

Unused portions of samples and extracts will be disposed of 30 days 

subsequent to report delivery unless other arrangements have been made. 
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7. ANALYTICAL PROCEDURES, REPORTING LIMITS, AND CALIBRATION 

7.1 Analytical Procedures 

In accordance with the objectives of this QAPjP, aqueous and soil 

samples will be analyzed for volatile organics, semivolatile organics, and 

metals. Methodology and holding times are quoted in Table 7-1 and 7-2. 

Quality control samples to be analyzed with each type of analysis are 

outlined in Section 9. 

Table 7-3 lists the compounds by methodology with associated reporting 

limits. Reporting limits presented are minimum reporting limits; factors 

such as high level target compounds and matrix interferences will generally 

raise reporting limits. 

All analytical laboratory work will be performed at an Enseco 

laboratory. If it becomes necessary to have another laboratory provide 

assistance, the project manager at Giant Refining will be contacted prior to 

subcontracting. Enseco reserves the right to subcontract analyses within the 

Enseco network. In this case, the Giant Refining will be informed of the 

analyses which will be performed at another Enseco laboratory. 

7.2 Calibration Procedures and Frequency 

Enseco will employ analytical methods found in "Test Methods for 

Evaluating Solid Waste: (SW-846), 3rd edition (1986), Office of Solid Waste 

and Emergency Response," Methods 8240, 8270, and 6010. Methods contained in 

this manual cite the specific calibration and check procedures that are 

required to conduct the analyses. Examples of these specific procedures 

follow in this section. 
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7.2.1 Gas Chromatography/Mass Spectrometry-- Volatiles 

The instrument is hardware-tuned using 50 ng of 4-bromofluorobenzene 

(BFB). Ion abundance criteria must meet those listed in SW-846. Initial 

calibration is required at 20 ug/L, 50 ug/L, 100 ug/L, 150 ug/L, and 200 

ug/L. Average response factors (RF) and relative standard deviations (RSD) 

are calculated for each compound. Calibration check compounds (CCC) are 1,1-

dichloroethene, chloroform, 1,2-dichloropropane, toluene, ethylbenzene, and 

vinyl chloride. System performance check compounds (SPCC) are chloromethane, 

1,1-dichloroethane, bromoform, 1,1,2,2-tetrachloroethane, and chlorobenzene. 

For the initial calibration to be considered valid, the RSD must be less than 

or equal to 30.0% for CCCs. The RF for SPCCs must be 0.300 or greater (0.250 

or greater for bromoform). Analysis of samples can proceed for 12 hours 

following the time of the BFB injection once these criteria are met, based on 

time of injection. 

The tuning criteria for GC/MS Analyses as described by the State of New 

Mexico are consistent with SW-846 and Enseco•s Standard Operating Procedures 

(SOPs). 

Continuing calibration is achieved by meeting instrument calibration 

criteria for 50 ng BFB, and injection of a calibration standard containing 

all of the compounds. For a continuing calibration to be valid, SPCCs must 

meet the same criteria as that for the curve. The RFs for the CCCs must be 

less than or equal to 25.0% difference from the average RF of the curve. 

Sample analysis can proceed for 12 hours from the time of the BFB injection 

once these criteria are met, based on time of injection. 
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7.2.2 Gas Chromatography/Mass Spectrometry-- Semivolatiles 

Semivolatile calibration procedures follow the same analytical 

calibration scheme as that of volatiles with the following differences. 

Decafluorotriphenylphosphine (DFTPP) is used to meet ion abundance criteria. 

The initial calibration is required at 20 ng/ul, 50 ng/ul, 80 ng/ul, 120 

ng/ul, and 160 ng/ul. Nine compounds are not required in the 20 ng/ul 

standard, as specified in the method. There are 13 CCCs and 4 SPCCs listed 

in the method. The minimum acceptable RF for SPCCs is 0.050. The maximum 

percent RSD for the CCCs in the initial calibration is 30.0%. The percent 

difference required for continuing calibrations is 30.0%, compared to the 

average RF of the initial calibration. 

For all GC/MS analyses, if the continuing calibration standard criteria 

cannot be met, the system must be recalibrated using a five point curve. 

7.2.3 Metals 

For Metals analyses, Method 6010, inductively coupled argon plasma 

emission spectroscopy (ICP) will be used. Atomic Absorption (AA) analyses 

may be performed for some metals if requested. 

Each ICP is calibrated prior to use using criteria described in the 

SW-846 protocol. The calibration is verified using standards from an 

independent source. Interelement correction factors are determined yearly. 

The linear range of the instrument is established once yearly using a linear 

range verification check standard. No values are reported above this upper 

concentration value without dilution. 
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A calibration curve is established daily by analyzing a minimum of two 

standards, including an initial calibration blank (ICB) and an initial 

calibration verification (ICV). The ICV must agree within +/-10% of its true 

value for the analysis to proceed. The calibration is monitored throughout 

the run by analyzing a continuing calibration blank (CCB) and a continuing 

calibration verification standard (CCV) every ten samples. The CCV must 

agree within +/-10% of its true value for the data to be deemed acceptable. 

If this criterion is not met, all samples which are not bracketed by 

acceptable ccv•s must be reanalyzed. 

An interelement check standard is analyzed at the beginning and end of 

each analytical run, to verify that interelement and background correction 

factors have remained constant. Results outside of established criteria 

trigger reanalysis of samples. 

Each AA unit is calibrated prior to any analyses being conducted. A 

calibration curve is prepared with a minimum of a calibration blank and three 

standards and then verified with a standard that has been prepared from an 

independent source at a concentration near the middle of the calibration 

range (Initial Calibration Verification- ICV). The ICV must agree within 

+/- 10% of the true value. The calibration is then verified every ten sample 

by the use of a CCV which must agree within +/-10% of the true value. 

Results outside of this trigger reanalysis of all samples analyzed since the 

last acceptable calibration check. All samples for graphite furnace atomic 

absorption methods are spiked after digestion (analytical spike) to verify 

the absence of matrix effects or interferences. 
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Table 7-1. Recommended Containers, Preservatives and Holding Times -
Aqueous Samples 

Recommended 
Sample Maximum 

Containera Preservation Parameters/Methods Holding Timesb 

3 x 40 ml 4oc, HCl Volatile Organics/ 14 days 
glass (VOA) to pH ( 2 Method 8240 

2 x 1 1 iter 4oc Semi volatile 7 days unti 1 

amber glass Organics/ extraction; 
Method 8270 40 days after 

extraction 

1 x 1000 ml Metals/ICP + GFAA 6 months 
polyethylene HN03 to Methods 6010,7060 

pH ( 2 7421,7740,7841 

Mercury/Method 7470 28 days 

aAdditional volume must be collected for MS/MSD/MD 
bHolding time is calculated from the date of sample collection. 
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Table 7-2. 

Sample 
Container 

2 x 125 ml 
glass (VOA) 

1 X 16 OZ 
jar, glass 

1 x 250 ml 
jar, glass 
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Recommended Containers, Preservatives, and Holding Times -
Solid Samples 

Preservation 

Recommended 
Maximum 

Parameters/Methods Holding Timesa 

Solid Samples 

Volatile Organics/ 
Method 8240 

Semi volatile 
Organics/ 
Method 8270 

Metals/ICP 
Methods 6010,7060 

14 days 

14 days until 
extraction; 
40 days after 
extraction 

6 months 

aHolding time is calculated from the date of sample collection. 
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Table 7-3, Enseco Reporting Limits 

Volatile Organics Appendix IX List 

Component 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 
4-Methyl-2-pentanone (MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 

Reporting Limit (ug/L) 

10 
200 
100 
100 
10 
5.0 
5.0 
5.0 
10 
10 
5.0 
5.0 
5.0 
10 
5.0 
10 
5.0 
5.0 
10 
10 
5.0 
5.0 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
500 
5.0 
20 
5.0 
200 
10 
5.0 
5.0 
20 
10 
5.0 
5.0 
5.0 
5.0 
5.0 

7 
2.0 

7/92 
7 of 18 

Note: Enseco•s Method Detection Limits have been included as Appendix A. 
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Table 7-3, Enseco Reporting Limits (Continued) 
Volatile Organics Appendix IX List 

Component 

Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Reporting Limit (ug/L) 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
10 
5.0 

7 
2.0 

7/92 
8 of 18 
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Table 7-3, Enseco Reporting Limits (Continued) 
Volatile Organics Appendix IX List 

Component 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutanol 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 
4-Methyl-2-pentanone (MIBK) 
Propi onitril e 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 

Reporting Limit (ug/kg) 

10 
200 
100 
100 
10 
5.0 
5.0 
5.0 
10 
10 
5.0 
5.0 
5.0 
10 
5.0 
10 
5.0 
5.0 
10 
10 
5.0 
5.0 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
500 
5.0 
20 
10 
5.0 
200 
5.0 
5.0 
20 
10 
5.0 
5.0 
5.0 
5.0 

7 
2.0 

7/92 
9 of 18 
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Table 7-3, Enseco Reporting Limits (Continued) 
Volatile Organics Appendix IX List 

Component 

Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Reporting Limit (ug/kg) 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
10 
5.0 

7 
2.0 

7/92 
10 of 18 
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Table 7-3, Enseco Reporting Limits (Continued) 
Semivolatile Organics Appendix IX List 

Component 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzyl alcohol 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitro-phenol 
4-Chloroaniline 
bis(2-Chloroethoxy)-methane 
bis(2-Chloroethyl) ether 
bis(2-Chloroisopropyl)-ether 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 
Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)-anthracene 

Reporting Limit (ug/L) 

10 
10 
10 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

10 
10 

7 
2.0 

7/92 
11 of 18 
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Table 7-3, Enseco Reporting Limits (Continued) 
Semivolatile Organics Appendix IX List 

Component 

3,3'-Dimethylbenzidine 
a,a-Dimethylphenethyl-amine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,3-Dinitrobenzene 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-Ethylhexyl)phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol 
3/4-Methylphenol 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 

Reporting Limit (ug/L) 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
50 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
20 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
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Table 7-3, Enseco Reporting Limits (Continued) 
Semivolatile Organics Appendix IX List 

Component 

2-Nitroanil i ne 
3-Nitroanil i ne 
4-Nitroanil ine 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Ph orate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 
2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-thioate 
1,3,5-Trinitrobenzene 

Reporting Limit (ug/L) 

50 
50 
50 
10 
10 
50 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
50 
10 
10 
10 

100 
10 
10 
10 
20 
10 
50 
10 
50 
50 
10 
10 
50 
10 
10 
10 
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Table 7-3, Enseco Reporting Limits (Continued) 

Semivolatile Organics Appendix IX List 

Reporting Limit (ug/kg) 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzyl alcohol 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitro-phenol 
4-Chloroaniline 
bis(2-Chloroethoxy)-methane 
bis(2-Chloroethyl) ether 
bis(2-Chloroisopropyl)-ether 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 
Dimethoate 
p-Dimethylaminoazobenzene 

330 
330 
330 

3300 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

330 

Date: 
Page: 
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2.0 
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Table 7-3, Enseco Reporting Limits (Continued) 

Semivolatile Organics Appendix IX List 

Reporting Limit (ug/kg) 

7,12-Dimethylbenz(a)-anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphenethyl-amine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,3-Dinitrobenzene 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-Ethylhexyl}phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno{1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol 
3/4-Methylphenol 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 

330 
330 
330 
330 
330 
330 

1600 
1600 
330 
330 
330 
330 

1600 
330 
330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
660 
330 
330 
330 
330 

1600 
330 
330 
330 
330 
330 
330 

Date: 
Page: 
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Table 7-3, Enseco Reporting Limits (Continued) 

Semivolatile Organics Appendix IX List 

Reporting Limit (ug/kg) 

2-Nitroani 1 ine 
3-Nitroani 1 ine 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 
2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-thioate 
1,3,5-Trinitrobenzene 

1600 
1600 
1600 
330 
330 

1600 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1600 
330 
330 

1600 
1600 
330 
330 
330 

3300 
330 
330 
330 
660 
330 

1600 
330 

1600 
1600 
330 
330 

1600 
330 
330 
330 
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Table 7-3, Enseco Reporting Limits (Continued) 
Appendix IX Metals (Total) done by ICP 

Component 

Cadmium, Method 6010 
Chromium, Method 6010 
Lead, GFAA Method-7421 

Reporting Limit (mg/L) 

0.005 
0.01 
0.005 

7 
2.0 

7/92 
17 of 18 
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Table 7-3, Enseco Reporting Limits (Continued) 
Appendix IX Metals (Total) done by ICP 

Component 

Cadmium, Method 6010 
Chromium, Method 6010 
Lead, GFAA Method-6010 

Reporting Limit (mg/kg) 

0.5 
1.0 
5.0 

Page: 18 of 18 
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8. DATA REDUCTION, VALIDATION, AND REPORTING 

8.1 Data Reduction and Validation 

All analytical data generated are extensively checked for accuracy and 

completeness. The data validation process consists of data generation, 

reduction, and three levels of review as described below. 

The analyst who generates the analytical data has the prime 

responsibility for the correctness and completeness of the data. All data 

are generated and reduced following protocols specified in laboratory SOPs. 

Each analyst reviews the quality of his work based on an established set of 

guidelines. The analyst reviews the data package to ensure that: 

* sample preparation information is correct and complete; 

* analysis information is correct and complete; 

* the appropriate SOPs have been followed; 

* analytical results are correct and complete; 

* QC samples are within established control limits; 

* special sample preparation and analytical requirements have been met; 
and 

*documentation is complete (e.g., all anomalies in the preparation and 
analysis have been documented; holding times are documented, etc.) 

The data reduction and validation steps are documented, signed and dated 

by the analyst. This initial review step, performed by the analyst, is 

designated as the level 1 review. The analyst then passes the data package 

to an independent reviewer who performs a level 2 review. 
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The level 2 review is performed by a data review specialist, or peer 

whose function is to provide an independent review of the data package. This 

review is also conducted according to an established set of guidelines and is 

structured to ensure that: 

*calibration data are scientifically sound, appropriate to the method, 
and completely documented; 

* QC samples are within established guidelines; 

* qualitative identification of sample components is correct; 

* quantitative results are correct; 

*documentation is complete and correct (e.g., anomalies in the 
preparation and analysis have been documented; out-of-control forms 
are complete, if required; holding times are documented, etc.); 

* the data are ready for incorporation into the final report; and 

* the data package is complete and ready for data archiving. 

The level 2 review is structured so that all calibration data and QC 

sample results are reviewed and all of the analytical results from 10% of the 

samples are checked back to the benchsheet. If no problems are found with 

the data package, the review is complete. If any problems are found with the 

data package, an additional 10% of the samples are checked to the benchsheet. 

The process continues until no errors are found or until the data package has 

been reviewed in its entirety. 

An important element of the level 2 review is the documentation of any 

errors that have been identified and corrected during the review process. 

Enseco believes that the data package submitted by the analyst for level 2 

review should be free of errors. Any errors that are found are documented 

and transmitted to the analyst/team. The cause of each error is then 

addressed with additional training or clarification of procedures to ensure 

that quality data will be generated at the bench. 
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The level 2 data review is also documented with the signature of the 

reviewer and the date. The project is then approved and a final report is 

prepared. 

Before the report is released to the client, the program administrator 

reviews the report to ensure that the data meet the overall objectives of the 

client, as understood by the program administrator. This is the level 3 

review. 

In addition, the divisional QA department randomly audits 5% of all 

projects reported. The QA audit includes verifying that holding times have 

been met; calibration checks are adequate; qualitative and quantitative 

results are correct; documentation is complete; and QC results are complete 

and accurate. During the review, the QA department checks the data from 20% 

of the samples back to the benchsheet. If no problems are found with the 

data package, the review is complete. If any problems are found with the 

data package, an additional 10% of the samples are checked back to the 

benchsheet. The process continues until no errors are found or until the 

data package has been reviewed in its entirety. 

Enseco•s "Data Validation Criteria," Technical Memorandum has been 

included as Appendix B for additional guidance. 

8.2 Data Reporting 

In general, Enseco reports contain the following items. 

* General Discussion - Descriptions of samples types, tests performed, 
problems encountered, and general comments are given. 

* Analytical Data - Data are reported by sample by test and are not 
blank-corrected. Pertinent information including dates sampled, 
received, prepared, and extracted are included on each results page. 
The Enseco reporting limit for each analyte is also given. 
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* QC Information - Analytical results for laboratory blanks are reported 
where applicable. In addition, the results (average percent recovery 
and relative percent difference) of the DCS analyzed with the project 
are listed. Control limits are reported. 

* Methodology - References for analytical methodologies used are cited. 

Method Detection Limits/Reporting Limits: Standard Enseco reporting 

limits will be reported for all Appendix IX organics and metals (see Table 

7-3). At the State of New Mexico•s request, Enseco will provide a "J" flag 

for estimated concentrations of analytes found below the reporting limit and 

above the method detection limit. 

As defined in "National Function Guidelines for Organic Data Review," 

revised June 1991, published by the U.S. Environmental Protection Agency, 

page 4, "J" flags are used when "The analyte was positively identified; the 

associated numerical value is the approximate concentration of the analyte in 

the sample." 

Dry Weight Equivalent 

The State of New Mexico requires that all data are reported on a dry 

weight basis. Drying samples before sample preparation may jeopardized the 

integrity of the volatile organic (and possibly semivolatile organic) data 

validity. Therefore, it is Enseco•s policy to prepare and analyze all 

samples on an "as received" basis then report the final concentration and 

reporting limit on a dry weight equivalent. The sample concentrations and 

reporting limits will be elevated when corrected for moisture. 
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The request for reporting data on a dry weight equivalent must appear on 

the chain of custody. 

No Blank Correction: This is required by the State of New Mexico and 

consistent with Enseco policy. 

Data Package: The standard Enseco report format contains all necessary 

information requested by the State of New Mexico. The program administrator 

will authorize the release of data by signing the final report. 

Giant Refining has requested a long form raw data package to accompany 

the standard report format. The request for a long form raw data package 

must appear on the chain of custody. 

Project Narrative: Each project narrative will document all problems 

and anomalies encountered during the laboratory analysis or project log-in. 

Vials submitted for volatile analyses will be checked for headspace and noted 

in the project narrative. Other specific issues relevant to the program 

objectives will be addressed. 

Sample Storage: Additional sample containers may be collected and 

submitted to Enseco for refrigerated storage. These samples may be used for 

repreparations if necessary or other future analyses. 



Section No.: 8 
Revision No.: 2.0 

Date: 7/92 
Page: 6 of 6 

8.3 Project Files 

Project files are created for each project handled within the 

laboratory. These files contain all documents associated with the project. 

This includes correspondence from the client, chain-of-custody records, raw 

data, copies of laboratory notebook entries pertaining to the project, and a 

copy of the final report. When a project is complete, all records are passed 

to the document custodian who puts the files into the document archive. All 

files are secured in limited access areas and are signed in and out of the 

area under chain of custody. Raw data and all pertinent records are retained 

for a minimum of five years. 
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9. INTERNAL QUALITY CONTROL CHECKS 

9.1 Laboratory QC Checks 

Enseco•s QC protocols for analytical analyses include the following 

items. 

* A minimum of one method blank is analyzed per sample batch to detect 

contamination during preparation and/or analysis. 

* Duplicate control samples (DCS) consisting of target analytes spiked 

into a blank matrix and analyzed for every 20 samples to determine 

accuracy and precision. 

* Matrix Spikes and matrix spike duplicates for organics analyses and 

matrix spikes and matrix duplicate for inorganic analyses will be 

analyzed for every 20 samples to determine the affect of the matrix on 

the method performed. It is Giant Refining•s responsibility to 

collect sufficient sample for project specific QC. 

* Internal and Surrogate standards will be added where appropriate to 

quantitate results, determine recoveries, and to account for sample

to-sample variation. 

* Calibration of instrumentation will be determined according to the 

appropriate EPA methods. 
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9.2 Specific QC Assignments by Sample Group 

Note: 

For this project Enseco will perform the following specific laboratory 

QC. 

Organics: DCSs will be performed for every 20 samples. Matrix spikes, 

matrix spike duplicates, and matrix duplicates will be performed when 

requested by Giant Refining on the chain of custody. Method blanks and 

SCSs will be performed per sample batch per matrix. It is the 

responsibility of Giant Refining to collect sufficient sample and 

designate matrix spike/matrix spike duplicate/matrix duplicate on the 

chain of custody. 

Metals: DCSs will be performed for every 20 samples. A matrix spike or 

duplicate, depending upon the method, will be performed for every sample 

batch when requested. It is the responsibility of Giant Refining to 

designate matrix spike/duplicate on the chain of custody. 

1. It is the responsibility of Giant Refining to collect sufficient sample 

and designate MS/SD/MD analyses on the chain of custody. 

2. Accuracy and precision are determined through the results of the DCS. 
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10. PERFORMANCE AND SYSTEM AUDITS 

10.1 External Audit of Enseco by U.S. EPA/Other Federal Agencies 

Enseco participates in a wide variety of certifications, programs, and 

contracts and is subjected to rigorous external audits by many government 

agencies and private clients. 

10.2 Enseco Internal Audits 

Enseco is subjected to periodic systems audits by the QA department. 

These audits are intended to serve two purposes: 

1) to ensure that laboratories are complying with the procedures 

defined in laboratory SOPs, QAPjPs, and contracts. 

2) to determine any sample flow or analytical problems. The frequency 

of the audits will be increased if any problems are suspected. 

A corporate QA audit is performed on an annual basis by the corporate 

director of quality assurance. This audit is intended to check compliance 

with Enseco 1 s overall QA program. 

All audits by divisional and corporate QA staff are performed more 

frequently, or specifically directed audits are performed if any problems are 

suspected in the laboratory. 
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11. CALCULATION OF DATA QUALITY INDICATORS 

By following all of the procedures outlined in this QAPjP and by 

thoroughly documenting all work that is performed, Enseco will closely 

monitor data precision, accuracy, and completeness. Validity of reporting 

limits is also assured. 

11.1 Data Quality 

For this project, the methods to determine prec1s1on and accuracy, and 

their acceptability are well defined in the data quality objectives section 

and in the analytical methods. 

11.2 Precision 

Precision is determined by the comparison of duplicate control samples. 

The RPD of duplicate control samples will be used to estimate the precision. 

The following equation will be used to determine this. 

RPD = 

where: 

I D1 - D2 I 
(D1 + D2)/2 

X 100 

RPD = relative percent difference; 
D1 first sample value; and 
02 =second sample value (duplicate). 
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11.3 Accuracy 

The determination of accuracy of a measurement requires a knowledge of 

the true or accepted value for the analyte being measured. The average 

percent recovery of duplicate control samples will be used to estimate 

accuracy. Accuracy will be calculated in terms of average percent recovery 

in the following equation. 

Average percent recovery 100 X [ ~ ] 

where: 

X= average of observed value(s) for measurement(s); and 
T = "true" value. 

11.4 Analytical Completeness 

Determining whether a data base is complete or incomplete is a 

subjective evaluation. To be considered complete, the data set must contain 

all QC check analyses verifying precision and accuracy for all of the 

analytical protocols. Less obvious is whether that data are sufficient to 

achieve the goals of the project. All data are reviewed in terms of goals in 

order to determine if the data base is sufficient. 

Percent completeness is calculated as follows: 

Completeness = valid data obtained x 100 
total data obtained/collected 
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11.5 Detection Limits 

The sensitivity of an analytical method is related to the detection 

limit (i.e., the lowest concentration of an analyte that can be detected at a 

specific confidence level). Definitions of instrument detection limit (IDL), 

method detection limit (MDL), and practical quantitation limit (PQL) follow 

in this section. 

IDL - This is the smallest signal above background noise that an 
instrument can detect at a 99% confidence level. An IDL is measured 
by analyzing three replicate standards. It is calculated as three 
times the standard deviation of the replicate analyses. IDLs are 
determined for metals analyses. 

MDL- This is the minimum signal level required to qualitatively 
identify a specific analyte by a specific procedure at a greater than 
99% confidence interval. An MDL is measured by analyzing seven 
replicates spiked at 1-5 times the expected method detection limit. 
It is calculated by multiplying the standard deviation times the 
student T-value at the desired confidence level. Enseco uses a 99% 
confidence interval and seven spiked replicates of a control matrix in 
determination of method detection limits. This is performed as 
referenced in 40 CFR Part 136, Appendix B. 

PQL - This is the minimum level that can be reliably achieved by a 
method within specified limits of precision and accuracy. Enseco•s 
PQL is derived from the evaluation of interlaboratory method detection 
limit studies. This is the Enseco Reporting Limit. 

Enseco determines the MDL for routine organic methods and IDLs for 

metals using a blank matrix. These data are kept on file in the QA office. 
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12. CORRECTIVE ACTION 

Corrective actions for laboratory problems are specified in Enseco SOPs. 

Specific QC procedures are designed to help analysts determine the need for 

corrective action. Often, personal experience is most valuable in alerting 

the analyst to suspicious data or malfunctioning equipment. Corrective 

action taken at this point helps to avoid collection of poor quality data. 

Problems not immediately detected during the course of analysis may 

require more formalized, long-term corrective action. The essential steps in 

the corrective action systems are as follow. 

1. Identify and define the problem. 

2. Assign responsibility for investigating the problem. 

3. Investigate and determine the cause of the problem. 

4. Determine a corrective action to eliminate the problem. 

5. Assign and accept responsibility for implementing the corrective 
action. 

6. Establish effectiveness of the corrective action and implement it. 

7. Verify that the corrective action has eliminated the problem. 

This scheme is generally accomplished through request to the QA 

department. Any laboratory analyst or project member may notify the QA Team 

of a problem. The QA Team initiates the corrective action scheme by relating 

the problem to the appropriate team managers and/or program administrators 

who investigate or assign responsibility for investigating the problem and 

its cause. Once determined, an appropriate corrective action is approved by 

the QA Team. Its implementation is later verified through an audit. 
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Close scrutiny is paid to the quality and validity of the analytical 

data for any given analysis. Data acceptability is judged utilizing 

precision and accuracy information in the DCS. Corrective action at the 

bench level is generally triggered by out of control DCS. The nature of each 

corrective action is be determined by the method employed. In instances, a 

reanalysis, reextraction, or recalibration may be necessary to correct the 

problem. 
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13. PREVENTIVE MAINTENANCE 

To minimize downtime and interruption of analytical work, preventive 

maintenance is routinely performed on each analytical instrument. Designated 

laboratory personnel are trained in routine maintenance procedures for all 

major instrumentation. When repairs are necessary, they are performed by 

either trained staff or trained service engineers employed by the instrument 

manufacturer. 

Each laboratory has detailed SOPs on file that describe preventive 

maintenance procedures and schedules. The laboratories also maintain 

detailed logbooks documenting the preventive maintenance and repairs 

performed on each analytical instrument. 
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14. QUALITY ASSURANCE REPORTS TO MANAGEMENT 

This reporting system is a valuable tool for measuring the overall 

effectiveness of the QA program. It serves as an instrument for evaluating 

the program design, identifying problems and trends, and planning for future 

needs. Divisional QA directors submit extensive monthly reports to the vice 

president of QA and the divisional director. These reports include the 

following items. 

* The results of the monthly systems audits including any corrective 
actions taken. 

* Performance evaluation scores and commentaries. 

* Results of site visits and audits by regulatory agencies and clients. 

* Problems encountered and corrective actions taken. 

* Holding time violations. 

* Comments and recommendations. 

In addition, on a monthly basis, a summary of the 5% QA audit of 

reported data is sent to the corporate QA office. 
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15. DATA ASSESSMENT CONSIDERATIONS 

Low Level Data: As described in "National Function Guidelines for 

Organic Data Review", revised June 1991, published by the U.S. Environmental 

Protection Agency, page 55, "Positive sample results should be reported 

unless the concentration of the compound in the sample is less than or equal 

to 10 times (lOx) the amount in any blank for the common phthalate 

contaminants, or 5 times the amount for other compounds." 

It is Enseco•s policy to report all common laporatory contaminants found 

during the analyses of target analytes in association with the laboratory 

method blanks. Phthalate contamination in addition to other common 

laboratory contaminants such as acetone, methylene chloride, 2-butanone, and 

4-methyl-2-pentanone are considered highly suspect when present at 

concentrations less than ten times the reporting limit and should be 

considered as "qualified" data perhaps requiring additional corroboration. 

Estimated concentrations, "J" flags: "J" flags are considered estimated 

concentrations and are highly prone to reflect false positives. "J" flagged 

data are considered to be "qualified" and should be used by the end user with 

caution. Corroboration by an alternate method may be warranted. 
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PYRENE 5.00 5.186 103.71 '!( 94.~ 1:JJ.O% 0618 12.35'!! 1.94 

BUTYLBENZYLPHTHALA TE 5.00 1.486 29.71'!! 22.~ 42.0% 0313 626')1 0.98 

3,3' -OICHLOROBENZIOINE 40.00 41.286 103.21 '!( 75.0'3( 145.&lE 9.411 23.53'!! 29.55 

BENZO(A)ANTHRACENE 5.00 4.729 94.57'!! 88.~ 118.0% 0.535 10.69'lE 1.68 
CHRYSENE 5.00 5.329 106.57'!! 96.0'3( 1:JJ.D'l 0544 1 o.aS'l! 1.71 

bls(2-ETHYLHEXYL)PHTHAI.ATE 5.00 14.571 291.43'!! 2400'3( 4400'i 3.457 69.14'X 1086 
01-N-OCTYL PHTHAlATE 5.00 4.900 OO.OO'l( 88.0% 122.0'i 0500 11.2o'JE 1.76 

BENZO(B)FLUORANTHENE 5.00 4.:nl 8600'l( 74.0% 118.0% 0783 15.66')1 2.46 

BENZO(K)FLUORANTHENE 5.00 4.357 87.14'!! 68.0% 1 00.0'3( 0611 12.21 '!( 1.92 

BENZO(A)PYRENE 5.00 4.171 83.43'!! 74.0% 1 02.0'3( 0472 9:43% 1.48 

INOENO(f ,2,3-<D)PYRENE 5.00 3.357 67.14'!! 500% 84:o<i 0627 12.54% 1.97 

OIBENZ(A,H)ANTHRACENE 5.00 3.643 72.86'l( 62.0% 96.0'3( 0586 11.71% 1.84 

BENZO(O.H.QPERYLENE 5.00 3.729 74.57'!! 660% 92.0'3( 0423 8.46'l! 1.33 

METHYLMETHACflYlATE 2000 3.529 17.64'lj 60'3( :JJ.5'lj 1.876 8.38'!! 5.89 

PYRIDINE 5.00 6.514 1 :n29'l! 40.~ 200~ 2.396 47.~ 7.52 

ETHYLMETHACflYlATE 2000 4.400 22.~ 14.5'!! 37.~ 1.610 a.OO'li 5.06 

2.PIOOUNE 5.00 3.700 74.~ 62.0'3( 88.~ 0447 8.94'!! 1.40 

N-NITROSOMETHYLETHYlAMINE 5.00 4.586 91.71'lj 68.0'3( 100.D'i 0672 13.44'31 2.11 



8270 MDL 81'-"'f IV88 Spiking Accuracy Accuracy Precision MDL 
Enseco • AMAI. Cone. Average Range(%) (SO} (SO X 3.14) 
Analfle ugJL ugJL % Minimum Maximum ugJL % ugJL 

METHYLMETHANESULFONATE 500 3.257 65.14~ 54.0'l' 86.00 0.556 11.13'31 1.75 
N-NIAOSODIETHYI.AMINE 500 4.114 82,29'Jj OOO'l' 104.00 0.561 11.~ 1.76 
ETHYUAETHANE SULFONATE 500 4.043 00.~ OOO'l' 1 CY2.00 0.577 11.54~ 1.81 
PENTACHLOAOETHANE 500 0.300 7.~. 4,B')j 9.2'll 0.071 1.4~ 0.22 
ACETOPHENONE 500 4.214 B4.m 7QQ'l' 110.00 0.715 14.~ 2.25 
N-NITAOSOPYAAOLIDINE 500 4.271 8543'Jj 74.0'l' 110.00 0.599 11.9B'l( 1.88' 
N-NITAOSOMOAPHOLINE 500 4.543 00.~ 74.0'l' 112.00 0.580 11.BO'l! 1.82 
O·TOLUDINE 500 4.214 B4.m 74.0'l' 116.0'll 0.700 1521'X 2.39 
N-NimOSOPIPEAIDINE 500 4.357 87.14~ 7QQ'l' 1 CY2.0'll 0.483 9.65~ 1.52 
M-OIMETHYLPHENETHYLAMINE 500 QCXXJ a~ O.O'l' O.O'll O.CXXJ a~ 0.00' 
2,6-0IOllOAOPHENOL 500 4.329 86.57~ 74.0'l' 114.0'll 0.658 13.15~ 2.06 
HEXAOlLOAOPAOPENE 500 0.769 1537~ 7,B')j rom 0.251 5M 0.79 
N -NITRO SO -OI·N-BUlYI.AMINE 500 500) 100.~ 84.0'l' 124.0'll 0.597 11.94~ 1.88 
SAFAOLE 500 4.3Xl oo.cm 74.0'l' 114m 0.683 13.66'li 2.15 
ISOSAFROLE(#I) 10.00 9.900 99.00'll 79.0'l' 14cimi 2.217 22.17'* 6.96 
1,2,4,5-TETAAOllOAOBENZENE 500 3.843 76.~ oo.O<l! 100.00 0.005 12.10'i 1.90 
ISOSAFROLE(#2) 10.00 13.557 13557~ 79.0'l' 21 O.O'll 5234 52.34~ 16.43 
1,4-NAPHTHOQUINONE 100.00 0.167 0.17~ 0.1~ QJ'lj 0.111 0.11~ 0.35 
M-OtNimOBENZENE 500 4.643 92.~ 00.~ 112.00 0.503 10.06'* 1.58 
PENTAOllOAOBENZENE 500 4.171 83.43'Jj oob'l! 1 oo.(jij 0.509 1am 1.00 
1-NAPHTHYLAMINE 500 2.796 5591~ 13.4~ 1B.m 1.189 23.7~ 3.73 
2-NAPHTHYLAMINE 500 3.257 65.14'!(: 12.<:rl( 88.~ 1.443 2B.M 4.53 
2,3,4,6-TETRACHLOROPHENOL 500 5086 101.71 '*' 78.~ 124.~ 0.828 1 B.Sffil 2.00 
5-NITAO-O·TOLUIDINE 20.00 21.143 10571'!(: 90.~ 125~ 2.911 14.~ 9.14 
SYM·TRINITROBENZENE 500 3.471 69.43'31: 50.~ 94.~ 0.702 14.03'll 2.20 
PHENACETIN 500 4.529 90.57'!(: 62.~ 108.~ 0.774 154~ 2.43 
4-AMINOBIPHENYL 500 4.843 96.86'!(: 44.~ 140.0'* 1.528 :n57~ 4.00 
PRONAMIDE 1000 9.471 94.71'*' 86.~ 120.~ 1.151 11.51~ 3.62 
PENTAOllORONITROBENZENE 40.00 37.286 93.21'l!: 75~ 127.~ 6.921 17.~ 21.73 
2·SEC·BUTYL·4,6-0INITROPHENOL 500 4.314 86.29'* 64.~ 104.~ 0.699 1a91'i 2.19 
4-NITROQUINOUNE·I-OXlDE 100.00 42.571 42.57'l!: 34.~ 55~ 7.871 7.87~ 24.71 
METHAPYAILENE 40.00 21.243 53.11'l!: 24.3'Jj 62.~ 5002 14lm . 17.59 
ARAMITE(#I) 2.50 0.889 3554~ 5m 0000 0.757 :n27~ 2.38 
ARAMITE(#2) 2.50 0.510 20.~ 11.m :noo 0.165 aa1'i 0.52 
P-OIMETHYLAMINOAZOBENZENE 500 4.400 BB.OO'll 76.0'll 112.0'll 0.563 11.~ 1.77 
3,3' .()IMEnM.BENZIOINE 4000 35471 BB.68'3j 15B'll 142.~ 15450 38.fi2'j 46.51 
2-ACElY\.AMINOFLORENE 500 4.114 82,29'Jj 62.0'll 104.00 0.654 13.001 2.05 



8270 J.40L SIIJO{ &98 Spiking Accuracy Accuracy Precision MDL 
Enseco • RMAL Cone. Average Range(%) (SO) (SO X 3.14) 
Arel(te Ug/L ugJL % Minimum Maximum ugJL % ug/L 

N ·NITROSOOIJ.4E THYLAMINE 500 4.ax> 92.cxnl 72.0'JI 11 i()ij( 0.737 14.74'll 2.31 
PHENOL 500 4.757 95.1491 78.091 124.0')( 0.748 14.~ 2.35 
ANILINE 500 4.257 8514'll 70091 118.dJ( 0.890 17.811 2.00 
bfs(2·01LOROETHYL)ETHER 500 4.271 B543'll 72.0'JI 1 oo.O'li 0.652 13.051 2.05 
2·0ll.OROPIIENOL 500 4.271 85.43'll 00.0'31 114.0'l! 0.012 1 0.24'll 2.55 
1,3-0ICHLOROBENZENE 500 3.643 72.BOO 56.0'31 OO.O'l! 0.728 14.5591 2.28 
1,4 t>IOILOROBENZENE 500 3.671 73.43'll 56.091 OO.O'JI 0.7:xl 14.59'll 2.29' 
OENmALCOHOL 5.00 4.057 97.14'31 O.O'JI 154.0')( 2.407 48.1491 7.56 
1,2·010ii.OROBENZENE 500 3.786 7571'll OO.O'JI 1 02.0'JI 0.743 14.B5'll 2.33 
2·'-4ElHYLPHENOL 500 4.:xxJ oo.on 62.0'JI 1 oo.b'l! 0.7:xl 14.61'll 2.29 
bfs(2·0ll.OROISOPIIOPYLJETI1Efl 500 4.757 95.14'X 74.0'JI 112.D'X 0.577 11.54fX 1.81. 

4 METHYLPHENOL 500 5114 102.29'X 76.001 122.0')( 0.875 17.4~ 2. 75 
N-NilROSO·OI-N-PROPYLAJ.41NE 500 4.657 93.14'X OO.O'JI 114.~ 0.500 11.00'll 1.82 
IIEXAOILOROETHANE 500 3.486 69.71 'X 56.~ OO.O'l! 0.609 13. 7B'l' 2.16 
NITROBENZENE 500 5129 102.57'X 84.0'JI 12!i()'j( 0.547 10.94"' 1.721 
ISOPHOAONE 500 4.006 97.711){ OO.O'JI 122.0'X 0.009 12.1~ t.91 1 
2NITROPUENOL 5.00 4.100 B2.00'X 7Q.O'JI 102.0')( 0.529 1 O.SB'l' t.60 I 
2,4·01J.4ElHYLPIIENOL 500 4.029 00.57'}1 500'31 104.CI'X 0.046 1a.m 2.601 
bfs(2·CHOROETHOXY)J.4ETHANE 500 4.414 aa.m 78.0'JI 112.0')( 0.612 12.24'll 1.92: 
BENZOICAOO 40.00 25.086 62.71'll 1 O.O'JI 122.591: 1G544 30.86')1 48.81 ' 

2. 4 t>IOI\.OROPHENOL GOO 4.400 BO.cxnl 72.0'JI 100.0'X 0.532 to.65'll 1.67 
1,2,4-lRICHLOROBENZENE GOO 3.829 . 76.57'X 64.0'JI 100.0')( 0.626 12.53')1 1.97 

NAPHTHALENE GOO 4.:xxJ OO.OO'X 7QO'X 112.Crx 0.735 14. 70'X 2.31 
4-0ILOROANIUNE 5.00 4.ro:J OO.OO'X OO.O'JI t3i()'j( 0.947 16.941){ 2.97 

IIEXAO.OflOBUTAOIENE 5.00 3.371 67.439! 54.0'JI ea. ax 0.565 11.m 1.77 

4-CHLOR0·3·METHYLrHENOL GOO G400 100.00'X 9QO'JI 128.0')( 0.716 14.33'l' 2.25 
2 METHYLNArHTHALENE 500 4.329 B6.57'x 74.6'l! ''"m 0.704 14.~ 2.21 

IIEXAO ILOROCYQ.OPHITAOIENE 500 1.139 22. 77tx 19.6'X 2B.O'X 0.166 am 0.52 

2. 4,8·1RIO~LOROPHENOL 500 4.586 91.71 'X 72.0'X 110.~ 0.691 13.a:n 2.17 

2,4,6-TRICHLOROrHENOL 40.00 38.714 00.79'X B7.5'X 120.0')( 4.348 1 O.B7'X 13.65 

2·01LORONArtffitALENE 500 7.029 140.57'X 76.0'JI 220.0'X 3.026 00.52'll 9.50 

2 -NITROANIUNE 40.00 42.429 106.07~ 07.5'X 140.0'l! 7.277 1 0.19'X 22.05 

OIJ.4ETHYL PIIATI~LATE 500 O.ro9 7.37'll 3.6')1 1 O.B'l' 0.243 4.B7'll 0.70 

ACENArHlHYLENE 5.00 4.900 99.7191 00~ 134Jn 0.982 19.64~ 3.00 

2,8-0INltnOTOLUENE 5.00 4.857 97.14'll 86.0'31 124Jn 0.629 12.59'll 1.98 

3-NITAOANII..INE 40.00 49.200 123.21'31 97.~ 182.5') 13425 33.~ 42.16 

ACENAPHTHENE GOO 4.786 95.71 'Jj OO.Q'Jj 1 :2().0') 0.007 12.1~ 1.91 



8270 MDL SIUO( 6.'88 Spiking Accuracy Accuracy Precision MOL 

Enseco • RMAL Cone. Average Range(%) (SO) (SO X 3.14) 

Analfle ug,JL ug,JL % Minimum Maximum ug,JL % ug,JL 

7,12-0IMETHYLBENZAN'THRACENE 5.00 3.871 77.~ 62.~ 92.~ 0.446 am 1.40 

3-METHYLCHOL.ANTHRENE 1000 5.314 53.14'lE 38.~ 68.~ 1.200 12.00'31 3.80 

' 
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INDUSTRIAL INORGANIC CHEMISTRY 

METALS DEPARTMENT 

ICP METHOD DETECTION LIMITS 

MARCH 1991 

ELEMENT MDL* ERL* c~L 
Aluminum 0.009 0.1 
Antimony 0.02 0.06 
Barium 0.003 0.01 
Beryll i urn 0-:-003".c0"2- 0.002 
Cadmium 0.003 0.005 
Calcium 0.03 0.2 
Chromium 0.006 0.01 
Cobalt 0.004 0.01 
Copper 0.004 0.02 
Iron 0.007 0.1 
Lead 0.01 0.05 
Magnesium 0.008 0.2 
Manganese 0.003 0.01 
Molybdenum 0.005 0.02 
Nickel 0.004 0.04 
Potassium 0.2 5 
Silver 0.002 0.01 
Sodium 0.1 5 
Vanadium 0.004 0.01 
Zinc 0.002 0.02 

Additional analytes and levels available 

Arsenic 
Boron 
Lithium 
Phosphorus 
Selenium 
Silica as Si02 
Strontium 
Thallium 
Tin 
Titanium 

0.02 
0.005 
0.002 
0.09 
0.05 
0.2 
0.02 
0.5 
0.03 
0.003 

*All units are mg/L. 

Footnote Abbreviations: 

MDL = Method Detection Limit 
ERL = Enseco Reporting Limit 
ILL = Instrument Linear Limit 

0.1 
0.1 
0.05 
0.3 
0.2 
0.5 
0.05 
2 
0.1 
0.005 

ILL* 

500 
100 
100 

40 
100 
590 
100 
100 
100 
500 
100 
500 
100 
100 
100 
500 
100 
800 
100 
100 

100 
100 
500 
400 
100 
500 
100 
100 
100 
100 
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APPENDIX B: ENSECO'S DATA VALIDATION CRITERIA 
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_________________________ ~,;~i,Enseco 

DRAFT 

Subject or Title: 
Data Validation Criteria 

TM No.: Revision No.: 
Original 

Supersedes: None 

A Coming Company 

TECHNICAL 
MEMORANDUM 

Page 1 of 5 

Effective Date: 
March 2, 1990 

The goal of the analytical program is to generate results that are 

scientifically sound, legally defensible, and verifiable. To achieve these 

goals a QA program has been developed which relies on: 

• clearly defined objectives, 

• well documented procedures, and 

• a comprehensive audit system. 

This Technical Memorandum has been prepared to describe one aspect of this 

overall QA program, the auditing and subsequent validation of analytical data. 

The goal of the data validation effort is to ensure that the data are of 

known and documentable quality. This activity requires that the following be 

verified: 

• analyses met program objectives; 

• the appropriate SOPs were followed; 

• all identifications were valid; 

• reporting limits were correct; 

• all QC results were within limits; 

• the documentation is complete; 

Prepared by: Title: Date: 

QA Approval: Date: 

Reviewed by: Title: Date: 
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------------------------1~~;·Enseco 

TM No.: 

• 

• 

DRAFT 

Revision No.: 
Original 

the electronic and hardcopy results agree; 

data are appropriately qualified; 

A Coming Company 

TECHNICAL 
MEMORANDUM 

Page 2 of 5 -=------

Effective Date: 
March 2, 1990 

• any out-of-control or anomalous results are discussed; and 

• Other items which would affect the interpretation of the results are 
discussed. 

Each of these data validation items are discussed below. 

Analyses Met Program Objectives 

The Chain of Custody records are reviewed with respect to the results 
reported to verify that a result was provided for every sample and test 
requested. This validation activity reviews such factors as broken or missing 
samples, analyses not performed when requested, correct sample identifications, 
etc. 

All Identifications are Valid 

Sample identifications are verified by comparing the raw data to the 
reported results, in effect recreating the thought process used by the analyst 
who performed the original identification. The identification criteria in the 
SOP are used. 

Quantitative Results are Correct 

The reported values are verified by comparing the quantitative 
measurements in the raw data to the reported results. This process requires a 
review of the appropriate calibration data as well as the sample data. 
Furthermore, the review must address factors such as significant figures 
(rounding), linear range, dilutions, and multiple analyses. 

The Appropriate SOPs Were Followed 

Based on the revision date of the SOP and the date of the analysis, the 
reviewer verifies that the appropriate SOP was followed by evaluating the key 
factors that were changed in the revision. For example, if control limits were 
revised, the data reviewer can verify that the new control limits were used. 
Verification of this criteria assures that data sets are comparable. 



_________________________ ;;:~:~~Ensero 
'"""'{"#) \.._' 

., .• · A Corning Company 

DRAFT 

TM No.: Revision No.: 
Original 

All QC Results Were Within Limits 

TECHNICAL 
MEMORANDUM 

Page _3_ of _5 __ 

Effective Date: 
March 2, 1990 

The SOPs contain specified QC activities that must be performed to ensure 
that the results obtained for any sample or batch of samples are representative 
of typical method performance. This review must address the frequency, control 
limits, and corrective actions for the following QC activities: 

• Initial and daily calibration 

• Method blanks 

• Surrogate spike recoveries 

• Matrix spike recoveries 

• Blank spike recoveries 

• Holding times 

The validation that the QC activities were in accordance with the SOPs and 
furthermore that these results from these activities met the QC criteria is 
performed by evaluating: 

• Bench sheets, instrument logs, etc. to verify that the samples were 
analyzed as required; 

• Raw data from QC samples to verify that the reported results are 
correct; and 

• Corrective actions documented in the narrative of the report. 

The Documentation is Complete 

The raw data package submitted to the data reviewer should be sufficient 
to allow someone familiar with the method to completely reconstruct the 
reported results. All of the data should be legible, neat and complete. The 
documentation should be organized according to predefined criteria, so that the 
reviewer can easily find the appropriate pages. All pages should be numbered. 

The reviewer must ensure that the documentation is complete so that the 
results are defensible against any reasonable adversarial inquiry or action, 
legal or otherwise. 



_________________________ /t~;-Enseco 
• •# A Coming Company 

DRAFT 

TM No.: Revision No.: 
Original 

The Electronic and Hard Copy Results Agree 

TECHNICAL 
MEMORANDUM 

Page _..!___ of 5 

Effective Date: 
March 2, 1990 

The electronic record is compared to the hard copy report to ensure that 
the electronic record is an accurate presentation of the reported results. 
This verification must address every aspect of the result, including sample 
identification, data qualifiers, etc. as well as the actual reported values. 

Data are Appropriately Qualified 

Data which must be interpreted relative to other data must be qualified. 
An example of this aspect is the influence of blank contamination on low 
concentrations of analytes in sample. Data qualifiers, also called flags, must 
be used for this purpose (B,J, etc). 

The reviewer must verify that any result which must be qualified is 
flagged in the report. 

Any Out of Control or Anomalous Results Discussed 

The narrative section of the report should discuss any problems 
encountered during the analysis and the corrective actions performed in 
sufficient detail for an inexperienced reviewer to reconstruct the activities 
performed, and assess the quality of the data. 

The documentation in the raw data should have additional information to 
allow an experienced reviewer to critically assess these actions. 

Reporting Limits are Correct 

Valid reasons must be provided for any results in which the reporting 
limits in the SOPs were not achieved. These valid reasons include sample 
dilutions, limited sample volume and matrix interferences, the reviewer must 
verify that the increase in reporting limits is supportable. 

Other Items Which Would Affect the Interpretation of the Results are Discussed 

It is impossible to describe every event which could happen to a 
particular sample or batch of samples. The narrative of report should contain 
any additional information which would be useful to the reviewer to assess the 
overall quality of the data. 



DRAFT 

TM No.: Revision No.: 
Original 

Data Validation Procedures 

·.Enseco 
A Coming Company 

TECHNICAL 
MEMORANDUM 

Page __2_ of 5 -=---

Effective Date: 
March 2, 1990 

The procedure used to validate data is based on sound scientific 
principles known and understood by practicing professionals in this industry. 
Data validation is thus an affirmation of the original result by an independent 
expert. 

Because of the subjective nature of this process, with the resulting 
potential for abuse, several individuals and organizations have attempted to 
standardize the process. The most frequently used example of this 
standardization is a document prepared by the EPA to evaluate results for 
organic compounds from samples analyzed on the Superfund Contract Laboratory 
Program (CLP). The EPA developed this document so that the validation of 
Superfund data would be performed more efficiently and consistently. 

This document, entitled "Laboratory Data Validation: Functional Guidelines 
for Evaluating Organic Analyses", provides generally accepted guidelines 
evaluating many of the criteria mentioned previously. 

Other documents which provide additional insight into this process are 
listed in a bibliography at the end of this document. 

The specific procedure used by a given reviewer to validate the results 
for a given laboratory will vary based on many factors, including the 
experience of the reviewer, the nature of the work, the organization of the raw 
data etc. In any case, a "checklist" is useful to perform this activity 
efficiently. 
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APPENDIX C: WRITTEN CORRESPONDENCE 
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July 22, 1992 

Steve Alexander 
Hazardous & Radioactive Materials Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502-6110 

Re: Land Treatment Area Sampling Proposal 

Dear Mr. Alexander: 

r 111.· 1:1 41 
REFINING CO. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

As a result of analytical data indicating constituents present 

in the "Below Treatment Zone" (BTZ) interval at two sampling 

points and in two lysimeter points in the Land Treatment Area 

(LTA) at Giant Refining Company's (GRC) Ciniza Refinery, concern 

was raised that potentially hazar do us canst it uen ts had migrated 

below the five foot "Treatment Zone". 

Specifically, and as submitted to the Hazardous and Radioactive 

Materials Bureau (HRMB) in tabulated form on March 4, 1992, 

the locations and constituents found were: 

* October 10, 1990 LTA-27-BTZ 570 ppm m & p - Cresol (s) 

October 10, 1990 Lysimeter #1 40 ppb Acetone 
28 ppb Carbon Disulfide 
23 ppb Carbon Tetrachloride 

Lysimeter #2 24 ppb Acetone 
75 ppb Carbon Disulfide 

* 
9.8 ppb 1-1-1, Trichloroethane 

October 17' 1991 LTA-42-BTZ 1.4 ppm m & p - Cresol (S) 

During the April 16, 1992 meeting between GRC and HRMB, HRMB 

stated a need to further characterize the potential migration 

of hazardous constituents. GRC agreed and proposed to submit 

a sampling plan that would adequately address the issue. GRC 

also stated that it was believed that the "Hits" on the listed 

constituents were due to improper sampling procedures and from 

cross-contamination. Using correct sampling procedures, GRC 

has taken samples of the "BTZ" and have shown no constituents 

present (4-14-92). 

In a letter dated April 24, 1992, HRMB submit ted to GRC a 

schedule of compliance with the statement that GRC could either 

A Division of Giant Industries, Inc. 



submit this schedule of compliance or a proposal that GRC 

believed to be adequate. 

GRC has completed several requirements of Item #1 and Item #2 

of the HRMB proposal. These include: 

1) Detailed survey work by the firm of Sterling and Mataya 

to include the original surface elevation of the LTA, 

the current surface elevation of the LTA, and 42 sample 

points within cells 1 & 2 of the LTA. 

2) Certification that no waste has ever been applied to 

the background plot of the LTA. 

3) Certification that only non-hazardous waste has been 

applied to Cell #3 of the LTA. 

4) A meeting with Susan Wyatt, Technical Manager of Enseco

Rocky 

1992. 

Mountain Analytical Laboratory (RMAL), on June 4, Y 
RMAL did the original analysis on the samples ~' 

from the LTA (soil and water). ,\L~ {1Ci~ 
opinion th~ the '\'V((() 

found were due to cross-contamination. Their 
in that meeting Discussed 

"Hits" 

QA/QC indicated no lab blank contamination. 

discussed was their input on QA/QC, MDL's, and 

for a detailed sampling project. 

Also 

PQL's 

5) A meeting with Dave McWharter and Linda Benker, Technical 

Representatives of Core Labs. Discussed were QA/QC 

MDL's, and PQL's of a detailed sampling project. 

RMAL provided GRC with a list of Met hod Detection Limits (MDL) 

that are specific to their lab, a list of Practical Quantitation 

Limits (PQL) from SW-846, and a list of RMAL instrument linear 

level and Enseco Reporting Limits for comparison with MOL's. 

These lists were submitted to HRMB by GRC on June 11, 1992. 
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Information received from other laboratory professionals supports 

RMAL and their reporting limits. It is believed that below 

the PQL level, it is difficult to differentiate the "peaks" 

or "spikes" from a GC/MS readout between constituent or 

background noise and therefore is equally difficult or impossible 

to quantify an individual constituent. RMAL Enseco Reporting 

Limits ( ERL) and Practical Quanti tat ion Limits ( PQL) are the 

lowest limits that RMAL is reasonably confident of 

quantification of an individual constituent. 

Based on the information supplied to GRC by these laboratory 

professionals, 

yet be low the 

inaccuracies of 

that 

be 

reporting 

incorrect 

GRC feels 

PQL's may 

such data. However, GRC 

MDL's as detection limits for organics 

specific project. 

data above 

due to the 

agrees to 

and metals 

the MDL's, 

potential 

use RMAL' s 

for this 

Although GRC had agreed, in principle, to the schedule of 

compliance issued by HRMB, with slight adjustments to the number 

of samples and in the time frame, the additional input from 

laboratory professionals indicates that it may be more 

appropriate to re-sample the locations showing constituents 

to verify contamination, or lack of contamination, in the BTZ 

interval of the LTA. This will sa tis£ y the question of cross

contamination of previous sampling events. Based on new 

information, GRC now proposes the following sample protocol 

and schedule: 

Item 

Number 

1 

2 

Days to 

Completion 

0 

60 

Action 

Item numbers 1, 2, 3 of the schedule 

of compliance issued by HRMB are 

considered complete by GRC. 

1) GRC will contract a non-affiliated 



environmental consulting firm to sample 

two (2) soil samples adjacent to 

LTA-27-BTZ and two (2) soil samples 

adjacent to LTA-42-BTZ plus one (1) 

duplicate for QA/QC, and, using double 

deionized, double distilled reagent 

grade water, will backflush and recover 

the water from lysimeter Points #1 

and 112 for analysis, plus one (1) 

water blank for QA/QC. GRC will also 

take two (2) soil samples adjacent 

to lysimeter Points Ill and two (2) 

soil samples adjacent to lysimeter 

point #2 plus one (1) duplicate for 

QA/QC. All soil samples will be 

verified to be 5-S!' below the original 

surface of the LTA using the elevations 

supplied by Sterling and Mataya. 

Samples will be analyzed for Appendix 

IX Organic Constituents, excluding 

furans and dioxanes, but including 

Acetone, and for Cadmium, Chrome and 

Lead. 

2) QA/QC procedures will be those supplied 

by RMAL and are equivalent to 

Attachment C and U.S. EPA document 

"Test Methods for Evaluating Solid 

Waste, Physical/Chemical Methods 

SW-846". 

3) One trip blank, for volatiles, will 

be included (Method 8020-BTEX). 

4) GRC will submit analytical reports 

to include: 



3 90 

a) All constituents identified above 

RMAL MDL. 

b) All raw laboratory data sheets 

organized by sample numbers 

including duplicate and QA/QC 

samples. Data sheets will include 

all parameters listed in Item 2 .1. 

c) Summaries for each sample of any 

constituent identified above MDL. 

d) Report will have all pages consecu

tively numbered and will include 

a comprehensive table of contents. 

GRC will submit to HRMB statistical 

calculations and narrative conclusions 

on the comparison for metals between 

the background plot and the samples 

taken from the BTZ interval of the 

two (2) active cells o~ the LTA. 

Statistical comparisons will be made 

using Cochran's approximation to the 

Behrens-Fisher Student-T Test at the 

.05 level of confidence. 

GRC will use the QA/QC program developed by RMAL for this project 

and certify that it meets or exceeds the QA/QC plan in the 

Attachment C and U.S. EPA document "Test Methods for Evaluating 

Solid Waste, Physical/Chemical Methods, SW-846". 

GRC believes that this proposal will be adequate to demonstrate 

that the previous data, which showed constituents in the BTZ 

interval, was a false positive due to cross-contamination. 
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If you require any addi tiona! in£ ormation, please contact me 

at (505) 722-0227. 

Sincerely, 

Lynn Shelton 

Environmental Assistant 

Giant Refining Company 

TLS:sp 

cc: Kim Bullerdick - Corporate Counsel 

Giant Industries Arizona, Inc. 
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JULY 22, 1992 

Steve Alexander 
Hazardous & Radioactive Materials Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

Dear Mr. Alexander: 

rljl.· z. 'i il 
REFINING CO. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

As requested, Giant Refining Co. (GRC)-Ciniza submits the enclosed 

drawing showing, in detail, the locations of the two (2) Lysimeters 

and two (2) BTZ sample points in cells 1 & 2 of the Land Treatment 

Area. 

Please note that the eight (8) soil sample locations have been assigned 

identifying labels. The sample points adjacent to the Lysimeters are 

spaced ten (10) feet from, and directly opposite, the Lysimeter points. 

This spacing was chosen to avoid the possibility of drilling into the 

glass brick or porous cup, which are spaced up to ten (10) feet from the 

Lysimeter point. The other sample points, which are for the BTZ samples, 

are spaced five (5) feet from, and directly opposite the original, BTZ 

sample locations. 

For additional clarity, the distances from the berm to the four sample 

locations are included. GRC fees! this drawing will satisfactorily 

show the four points in adequate detail. 

A Division of Giant Industries. Inc. 
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GRC also submits a detailed list of samples and analysis that 

exceeds the number of QA/QC checks as outlined in the "Components 

of an Adequate Laboratory Quality Assurance I Quality Control Plan" 

as submitted to GRC by HRMB. 

If you require additional information, please contact me at 

(505) 722-0227. 

Sincerely, 

Lynn Shelton 
Environmental Assistant 
Giant Refining Co.-Ciniza 



8240-VOLATILE ORGANICS 

unit 
PARAMETER ERL < U MDL <2l (ug/Kgl 

ACETONE 10 7.34 
ACETONITRILE 200 
ACROLEIN 100 58.8 
ACRYLONITRILE 100 24.2 
ALLYL CHLORIDE 10 10.9 
BENZENE 5.0 2.10 
BROMODICHLOROMETHANE s.o 4.30 
BROMOFORM 5.0 3.57 
BROMO METHANE 10 3.56 
2-BUTANONE <MEK> 10 9.37 
CARBON DISULFIDE 5.0 3.32 
CARBON TETRACHLORIDE 5.0 4.18 
CHLOROBENZENE 5.0 1.63 
CHLOROETHANE 10 3. 34. 
CHLOROFORM 5.0 2.53 
CHLOROMETHANE 10 5.52 

lf'T(i f./L/1 ~ Ci-ILOROPRENE .5.0 
DIBROMOCHLOROMETHANE 5.0 4.52 
1,2-DIBROM0-3-CHLORO-"PROPANE 10 8.69 r!Se.L- n-?D L 
1,2-DIBROMOETHANE ( EDB> 10 4.48 

p~O? /Z.~~L DIBROMOETHANE 5.0 1. 33 
TRANS-1,4-DICHLOR0-"2-BUTENE 5.0 5.42 
DICHLORODIFLUOROMETHANE 20 4.74 
1,2-DICHLOROETHANE 5.0 1. 93 /2PF< /\.//J-76L) 
1,2-DICHLOROETHANE 5.0 3.78 
1,2-DICHLOROETHENE 5.0 1. 77 1-1 /Z.n-;4 
1,2-DICHLOROETHENE • <TOTAL> 5.(! 
1,2-DICHLOROPROPANE 5.0 2.93 
CIS-1,3-DICHLOROPROPENE 5.0 4.85 
TRANS-1,3-DICHLOROPROPENE 5.0 3.44 
1,4-DIOXANE 500 2.15 
ETHYLBENZENE 5.0 4.11 
ETHYL METHACRYLATE 20 5.06 
2-HEXANONE 10 3.28 
IDOMETHANE 5.0 2.38 
ISOBUTANOL 200 
METHACRYLONITRILE 5.0 2.34 
METHYLENE CHLORIDE 5.0 3.06 
METHYL METHACRYLATE 20 5.89 
4-METHYL-2-PENTANONE "<MIBK> 10 2.60 
PROPIONITRILE 5.0 
STRYRENE 5.0 2.67 
1,1,1,2-TETRACHLOROETHANE 5.0 3.90 
1,1,2,2-TETRACHLOROETHANE 5.0 3.51 
TETRACHLOROETHENE 5.0 2.18 
TOLUENE 5.0 2.54 
1,1,1-TRIC~LOROETHANE 5.0 3.74 
1,1,2,2-TETRACHLOROETHANE s.o 4.15 
TRICHLOROETHENE 5.0 4.19 
TRICHLOROFLUOROMETHANE 5.0 1.49 
1,2,3-TRICHLOROPROPANE 5.0 2.54 
VINYL ACETATE 10 28.5 
VINYL CHLORIDE 10 4.29 
XYLENES <TOTAL> 5.0 3.19 



8270 SEMIVOLATILE OGANICS 
unit 

PARAMETER ERL < 1> MDL <2> <ug/L) 

ACENAPHTHENE 10 1. 91 
ACENAPHTHYLENE 10 3.08 
ACETOPHENONE 10 2.25 
2-ACETYLAMINOFLUOREN 100 2.05 
4-AMINOBIPHENYL 10 4.80 
ANILINE 10 2.80 
ANTHRACENE 10 1. 91 
ARAMITE 10 2.38 
BENZO <A> ANTHRACENE 10 1.68 
BENZO <B> FLUORANTHE 10 2.46 
BENZO <K> FLUROANTHE 10 1. 92 
BENZO <G,H,I> PERYLE 10 1. 33 
BENZO <A> PYRENE 10 1.48 
BENZYL ALCOHOL 10 7.56 
4-BROMOPHENYL •PHENY 10 1.94 
BUTYL BENZYL PHTHALA 10 .98 
2-SEC-BUTYL-4,6-DINI 10 2.19 
4-CHLOROANILINE 10 2.97 
BIS <2-CHLOROETHOXY> 10 1.92 
SIS <2-CHLOROETHYL> 10 2.05 
BIS <2-CHLOROISOPROP 10 1.81 
4-CHLOR0-3-METHYL PH 10 2.25 
2-CHLORONAPHTHALENE 10 9.50 
2-CHLOROPHENOL 10 2.55 
4-CHLOROPHENYL •PHEN 10 2.19 
CHRYSENE 10 1. 71 
DIBENZ <A.H> ANTHRAC 10 1.84 
DI-N-BUTYL- PHTHALAT 10 3.52 
1,2-DICHLOROBENZENE 10 2.33 
1,3-DICHLOROBENZENE 10 2.23 
1,4-DICHLOROBENZENE 10 2.29 
3,3-DICHLOROBENZIDIN 20 29.55 
2,4-DICHLOROPHENOL 10 1.67 
2,6-DICHLOROPHENOL 10 2.06 
DIETHYL PHTHALATE 10 1. 77 
DIMETHOATE 
P-DIMETHYLAMINOAZOBE 10 1. 77 
7,12-DIMETHYLBENZ <A 10 1.40 
3,3'-DIMETHYLBENZIDI 10 48.51 
A,A-DIMETHYLPHENETHY 10 0.00 
2,4DIMETHYLPHENOL 10 2.66 
DIMETHYL PHTHALATE 10 .76 
1,3-DINITROBENZENE 10 
4,6DINITR0-•2-METHYL 50 26.94 
2,4-DINITROPHENOL 50 19.53 
2,4-DINITROTOLUENE 10 1. 73 
2,6-DINITROTOLUENE 10 1.98 
DI-N-OCTYL PHTHALATE 10 1. 76 
DIPHENYLAMINE 10 
DISULFOTON 50 
BIS <2-ETHYLHEXYL) . 10 10.86 
ETHYL METHANESUFONAT 10 1. 81 
FAI1PHUR 
FLUORANTHENE 10 1.17 
FLUORENE 10 2 . .34 
HEXACHLOROBENZENE 10 1. 92 
HEXACHLOROBUTADIENE 10 1. 77 
HEXACHLOROCYCLOPENTA 10 .52 
HEXACHLOROETHANE 10 2.16 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 10 .79 
INDENO <1,2,3-CD> py 10 1. 97 
ISOPHORONE 10 1. 91 
ISOSAFROLE 20 16.43 
METHAPYRILENE 10 17.59 



8270-SEMIVOLATILE ORGANICS 

unit 
PARAMETER ERL (1) MDL < 2 > <ug/L) 

3-METHYLCHOLANTHRENE 10 3.90 
METHYL METHANESULFON 10 1. 75 
2-METHYLNAPHTHALENE 10 2.21 
METHYL PARATHION so 
2-METHYLPHENOL 10 2.29 
3/4-METHYLPHENOL 10 2.75 
NAPHTHALENE 10 2.31 
1,4-NAPHTHOOUINONE 10 .35 
1-NAPHTHYLAMINE 10 3.73 
2-NAPHTHYLAMINE 10 4.53 
2-NITROANILINE so 22.85 
3-NITROANILINE so 42.16 
4-NITROANILINE so 58 
NITROBENZENE 10 1.72 
2-NITROPHENOL 10 1.66 
4-NITROPHENOL 50 16.39 
4-NITROOUINOLINE-1-0 24.71 
N-NITROSO-DI-N-BUTYL 10 1.88 
N-NITROSODIETHYLAMIN 10 1. 76 
N-NITROSODIMETHYLAMI 10 2.31 
N-NITROSODIPHENYLAMI 10 3.84 
N-NITROSO-DI-•N-PROP 10 1.82 
N-NITROSOMETHYLETHYL 10 2.11 
N-NITROSOMORPHOLINE 10 1.82 
N-NITROSOPIPERIDINE 10 1. 52 
N-NITROSOPURROLIDINE 10 1. 88 
5-NITR0-0-TOLUIDINE 10 9.14 
PARATHION 50 
PENTACHLOROBENZENE 10 1.60 
PENTACHLOROETHANE 10 .22 
PENTACHLORONITROBENZ 50 21.73 
PENTACHLOROPHENOL so 3.38 
PHENACETIN 10 2.43 
PHENANTHRENE 10 !. 96 
PHENOL 10 2.35 
4-PHENYLENEDIAMINE 
PHORATE 100 
2-PICOLINE 10 1.40 
PRONAMIDE 10 3.62 
PYRENE 10 1. 94 
PYRIDINE 20 7.52 
SAFROLE 10 2.15 
SULFOTEPP 50 
1,2,4,5-TETRACHLORL- 10 1.90 
2,3,4,6-TETRACHLOROP 50 2.60 
THIONAZIN 50 
2-TOLUIDINE 10 
1,2,4-TRICHLOROBENZE 10 1.97 
2,4,5-TRICHLOROPHENO 50 13.65 
2,4,6-TRICHLOROPHENO 10 2.17 
0,0,0-TRIETHYLPHOSPH 10 
1,3,5-TRINITROBENZEN 10 
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6010 APPENDIX <METALS> 

unit 
PARAMETER ERL <1 > MOL <2> <mg/Kg> 

ANTIMONY 6.0 .06 
BARIUM 1.0 .01 
BERYLLIUM .2 .002 

-CADMIUM .s .oos 
CHROMIUM 1.0 .01 
COBALT 1.0 .01 
COPPER 2.0 .02 
LEAD s.o .OS 
NICKEL 4.0 .04 
SILVER 1.0 .01 
TIN s.o .1 
VANADIUM 1.0 .01 
ZINC 2.0 .06 

GFAA METHOD 
ARSENIC 7060 . 5 .1 
LEAD 7421 .s .OS 
SELENIUM 7740 .5 .2 
THALLIUM 7841 .5 2 

CVAA METHOD 
MERCURY 7470 .1 



SAMPLE TABLE 

SAMPLES 

LOCATION 

LYSIMETER 11 

LYSIMETER 12 

BTZ SOIL 11 

BTZ SOIL 12 

BTZ SOIL 13 

BTZ SOIL 14 

LAB 

TRIP BLANK• 

TOTAL SAMPLES 

ROUTINE 
DUPLICATE 

MATRIX 

I 
3 1 0 

3 1 0 

2 1 1 

2 1 1 

2 1 1 

2 1 1 

0 0 0 

1 0 0 

15 6 4 

SPIKE 
RINSATE 

I 
ARCHIVE 

1 
rEAGENT BLANK 

0 0 0 

0 0 0 

2 1 0 

2 1 0 

2 1 0 

2 1 0 

0 0 1 

0 0 0 

8 4 1 
============================================= 

ALL SAMPLES ANALYZED FOR: 
APPENDIX IX 8240, 8270, CADMIUM, CHROMIUM, & LEAD 

• 8020 BTEX ONLY 
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8240-YOLA!ILE ORGANICS 

uuit 
PARAMETER ERL (1) IIDL {2) (ug/Iq) 

ACETONE 10 7.34 
ACETONITRILE 200 ---
ACROLEIN 100 58.8 
ACRYLOIII'rRILE 100 24.2 
ALLYL CHLORIDE 10 10.9 
BEMZENE s.o 2.10 
BROIIODICHLORO!ETHAHE s.o 4.30 
BROMOFORM s.o 3.57 
BROMOM£THANE 10 3.S6 
2-DUtAROHE <MEK> 10 9.37 
CARBON DISULFIDE s.o 3.32 
CARBON TETRACHLORIDE s.~ 4.18 
CHLOROBEMZEIIE s.o 1.63 
CHLOROETHANE 10 3.34 
CHLOROFOR" s.o 2.53 
CHLOROMETHANE 10 5.52 
CHLOROPREIIIE 5.0 
DI8ROMOCHLOROMETHAKE s.o 4.52 
1,2-DlBROtt0-3-CHLORO-•PROPAKE 10 8.69 
1fZ-DIBROftOE!HARE (EDB> 10 4.4B 
D BROMOETHAlfE s.o 1.33 
TRANS-1.4-DICH~OR0-•2-BUTENE s.o 5.4Z 
DlCHLORODIFLUOROKETHARE 20 4.74 
1,2-DICHLOROETHAIIIE s.o 1.93 
1,2-DICHLOROETHAME s.o 3.78 
1,2-DICHLOROiTHENE s.o 1.11 
1,2-DICHLOROiTHENE • <TOTAL1 s.o 
1,2-DICHLOROPROPARE s.o 2.93 
CI&-1,3-DICHLOROPROPEME s.o 4.85 
TRANS-1,3-DICBLOROPROPERE 5.0 3.44 
1,4-DIOXAME 500 2.15 
ETHYtBENZENE s.o 4.11 
ETHYL METHACRYLATE 20 5.06 
2-HEXAHORE 10 3.28 
JDOMETBANE s.o 2.38 
lSOBUTANOL 200 
METHACRYLONITRILE s.o 2.34 
METHYLENE CHLORIDE s.o 3.06 
!ETHYL METHACRYLATE 20 S.89 
4-METHYL-2-PEBTIBONE •(1!8[) 10 2.60 
PROPIOJUTRILE s.o ---
STRYRERE: s.o 2.67 
1,1,1,2-TlTRACH~ORO!TBAHE s.o 3.90 
1~,2,2-TETRACHLOIOETHAIE s.o 3 . .51 
T RACHLOROETHERE s.o 2.18 
toLUER't 5.0 2.54 
1,1,1-TRICHLOROETHAKE ~.o 3.74 
1,1,2,2-T~TRACHLOROETHAME s.o 4.15 
TRICHLOROETH!liE s.o 4.19 
TRICHLOROFL~RO!ETHAIE 5.0 1.49 
1,2,3-TRICH IOPROPAHE s.o 2.~. 
V lt~YL ACETATE 10 28.5 
VINYL CHLORIDE 10 4.29 
XYLEMES <TOTAL) s.o 3.19 

JUL 21 '92 14:21 GIANT REFINING CO PRGE.BB4 
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8270-SEMIYOLA~ILE 

unit 
PARAMETER ElL U> IIDL (2) (ug/L) 

ACERAPHTHEIIE 10 1.91 
ACEBAPHTHYLBBE 10 3.08 
.lCETOPHEHOBE 10 2.25 
2-ACETYLAMINOF~UORHRE 100 2.05 
4-AIHNOBIPHE11YL 10 4.80 
llllLINE 10 2.80 
A!ITBRACEHE 10 1.91 
ARAt'IITE 10 2.38 
BEMZO lAl AMTHRACEME 10 1.68 
BENZO lB> FLUORANTHENE 10 2.46 
BENZO lKl FLUROAMTHEME 10 1.92 
BENZO CG,H,l> PRRYLEHE 10 1.33 
BENZO (A) PIRENE 10 1.48 
BENZYL ALCOHOL 10 7.56 
4-BROMOPHEHYL ~PHENYL ETHER 10 1.94 
BUTYL BERZYL PHTHALATE 10 .98 
2-SEC-BUTY~-4 6-DIHifRO-•PH£10 10 2.19 
4-CHLOROA!UL!iE 10 2.97 
BIS <2-CHLOROETHOXY)-•JE!HlBE 10 1.92 
81S (2-CHLOIOETHYL> ETHER 10 2.05 
BIS C2-CHLOROISOPROPYL>-•ETHER 10 1.81 
4-CHLOR0-3-METHYL PHEROL 10 z.zs 
2-CHLOROHAPHTHALERE 10 9.50 
2-CHLOROPHEBOI. 10 z.ss 
4-CHLOROPHEHYL •pHEIYL ETHER 10 2.19 
CHRYSEBE 10 1.11 
DIBENZ <l,H) AHTHRACERE 10 1.84 
DI-N-BUTYL- PHTHALATE 10 3.52 
1,2-DICHLOROBENZENE 10 2.33 
1,3-DICHLOIOBEMZEHE 10 2.28 

,4-DICHLOROBENZEHE 10 2.29 
3,3-DICHLOROBENZIDIKE 20 29.55 
2,4-DlCHLOIO~HENOL 10 1-67 
2,6-DICHLOROPHEHOL 10 2.06 
DIETHYL PHTHALATE 10 1.77 
DIMETHOlTE --
P-DIMETHYLAMIIOAZOBEIX£1E 10 1.77 
7,12-DIMETHYLBEHZ (l)-•AMTHRAC 10 1.40 
3,3'-DIMETHYLBEHZlDIME 10 48.51 
A,A-DI!ETHYLPHEMETHIL-•lBIME 10 0.00 
2,4DIMETHYLPHENOL 10 2.66 
DIMETHYL PHTHALATE 10 .76 
1,3-DIRITROBEIZEME 10 
4,6DIHITR0-•2-METHYLPHEROL so 26.94 
2,4•DIRITIOPHENOL 50 19.53 
2,4-DINITROTOLUEME 10 1.73 
2,6-DIRJTROTOLUENE 10 1.98 
DI-H-OCTYL PHTHALATE 10 1.76 
DIPHENYLA!llltB 10 
DISULf'OTOll 50 
BIS <2-ETHYLHEXYLJ •PHTHALA7E 10 10.86 
ETHYL METHAHESUFOH.ATE "10 1.81 
FAMPHUR 
FLUORANTHEIIE 10 1.17 
FLUORENE 10 2.34 
HEXACHLOROB!MZENE 10 1.92 
HEXACHLOROBUTADIEME 10 1.77 
HEXACKLOROCYCLOPEHTADI~E 10 .52 
HEXACHLOROETHANE 10 2.16 
HElACHLOROPHERE 
HEXACHLOROPROPENE 10 .79 
IMDENO (1,2,3-CD) PYRRHE 10 1.97 
ISOPHORONE 10 1.91 
ISOSAFROLE 20 16.43 
IIETHAPYRILEME 10 17.59 
3-KETHYLCHOLANthREHE 10 3.90 
HETaYL NETHANESULFONAtE 10 1.75 

J 
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2-HBTHYLBAPHTHALEBE 
METHYL PiRA'l'HJOI 
2-METHYLPHEROL 
3/4-MKTHYLPHUOL 
RAPHTHALEME 
1,4-NAPHTHOQUJIOIE 
1-!APHTHYLAMIH 
2-NAPHTHYLAMIME 
2-lUTROA!IILIItE 
3-lUTROAIIILIRE 
4-IIIlROAIILIIE 
JITROBENZEIIE 
2-lfiTROPHEltOL 
4-tUTROPHEIIOL 
4-NITROQUIROLII£-1-0IIDS 
B-lflTROSO-DI-1-BUTILAMIHE 
J-NITROSODIB!HYLA"IIE 
1-IITROSODIMETHYLAMIIIE 
1-MIIROSODIPBEIYLANIIE 
1-MITROSO-DI-~M-PROPILAHIIE 
J-BITROSOMETHYLE!BYLAMIIE 
1-MIIROSOKORPHOLIIE 
1-MITROSOPIPEaiDIIE 
lf-NJTROSOPURROLIDINE 
5-MITR0-0-TOLUIDIII 
PARATHJOR 
PENTACHLOROBBiztNE 
PEMTACHLOROETHARE 
PENTACHLORONITROBEIZEIE 
P£NTACHLOROPHENOL 
PHENACETIN 
PHENANTHRERE 
PHENOL 
4-PHENYLENEDIAMIHB 
PHORATE 
2-PlCOl.IH£ 
PRONAMIDE 
PYRENE 
PYRIDIBE 
SAFROLE 
SULFOTEPP 
1,2,4,5-TETRACHLORt-•BENZERE 
2,3,4,6-TETRACHLOROPHEBOL 
THIORAZIR 
2-TOI.UIPlRE 
1,2,4-TRICHLOROBERZ£1£ 
2,4,5-TRICHLOROtHEBOL 
2.4,6-TRICHLOROPNEMOL 
0,0,0-TRIETHYLPHOSPHORE-~tMIOf 
l,3,S-TRIIITROREIZEHE 

JUL 21 '92 14:22 

10 
50 
10 
10 
10 
10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
so 
10 
10 
so 
50 
10 
10 
10 

100 
10 
10 
10 
20 
10 
50 
10 
50 
50 
10 
10 
so 
10 
10 
10 

2.21 

2.29 
2.75 
2.31 

.35 
3.73 
4-53 
22.85 
42.16 

58 
1.72 
1.66 
16.39 
24.71 
1.88 
1.76 
2.31 
3.84 
1.82 
2.11 
1.82 
1.52 
1.88 
9.14 

1.60 
.22 

21.73 
3.38 
2.43 
1.96 
2.35 

1.40 
3.62 
1.94 
7.52 
2.15 

1.90 
2.60 

1.97 
13.65 
2.17 
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unit 
PARABETER ERL <U MDL (2) (ag/J::q) 

AH'l'IMOII! 6.0 .06 
BAR lUll 1.0 .01 
nERYLLIUII .2 .002 
CADMIDII .s .oos 
CHROIIIUII 1.0 .01 
COBALT 1.0 .01 
COPPER 2.0 .02 
LEAD 5.0 .OS 
NICJ::EL 4.0 .04 
SILVER 1.0 .01 
Till 5.0 .1 
VAMADIUH 1.0 .01 
ZIIIC 2.0 .06 

GFAA METHOD 
ARSENIC 7060 .s .1 
LEAD 7421 .s .OS 
SELENIUM 7740 .5 .2 
THALLIUM 7841 .5 2 

CVA.l IIETHOD 
IIERCUii 7470 .1 
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July 28, 1992 

Mr. Zeke Sherman 
Giant Refining 
1-40, Exit 39 
Jamestown, NM 87347 

Dear Zeke: 

A Coming Company 

Rocky Mountain 
Analytical Laboratory 

Enclosed is the Quality Assurance Project Plan (QAPjP) for Giant 
Refining•s upcoming On-Site Landfarm Assessment Program. The purpose of this 
document is to detail the procedures and practices which will be employed by 
our laboratory to achieve the current requirements for your program. 

Modifications or deviations from this plan must be agreed upon in writing 
before samples arrive at our laboratory. If the program objectives change or 
the QAPjP procedures and practices need modifications, it will be necessary to 
reassess our capabilities to perform this work. All samples accepted for this 
program will be subject to Enseco•s standard terms and conditions of sale. 

Please contact Suzanne Caldwell, Sue Dalla or myself with questions or 
concerns. 

s;£:~~CtJ{m/-
4ufr~~att 

Technical Manager 

cc: Suzanne Caldwell, Enseco-RMAL 
Roger Freize, Enseco-RMAL 
Sue Dalla, Enseco-RMAL 

SCW/brm 
Enclosures 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



( 

Reviewed by: 

ANALYTICAL RESULTS 

FOR 

GIANT REFINING COMPANY 

ENSECO-RMAL NO. 024283 

SEPTEMBER 14, 1992 

· Sue Dalla 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 

Rocky Mountain 
Analytical Laboratory 

~Enseco 
A CORNING Company 
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----------------------------------------------------------~EnDeco 

Introduction 

This report presents the analytical results as well as supporting 

information to aid in the evaluation and interpretation of the data and is 

arranged in the following order: 

o Sample Description Information 
o Analytical Test Requests 

o Analytical Results 

o Quality Control Report 

All analyses at Enseco are performed so that the maximum concentration of 

sample consistent with the method is analyzed. Dilutions are at times 

required to achieve linearity of the specific parameter or to reduce matrix 

interferences. In this event, reporting limits are adjusted proportionately. 

Surrogates may not be reportable in samples that have been diluted. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 

this project together with the internal laboratory identification number 

assigned for each sample. Each project received at Enseco-RMAL is assigned a 

unique six digit number. Samples within the project are numbered 

sequentially. The laboratory identification number is a combination of the 

six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 

(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 

each sample. The Custom Test column indicates where tests have been modified 

to conform to the specific requirements of this project. 

A Corning Company 
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Lab ID Client ID 

024283-0001-SA LYSC1-GB 
024283-0002-SA LYSC1-PC1 
024283-0003-SA LYSC1-PC2 
024283-0004-SA LYSC2-GB 
024283-0005-SA LYSC2-PC1 
024283-0006-SA LYSC2-PC2 
024283-0007-FB Field Blank 
024283-0008-SA Reagent Water 
024283-0009-TB Trip Blank 

A Corning Company 

SAMPLE DESCRIPTION INFORMATION 
for 

Giant Refining Company 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

31 JUL 92 15:05 04 AUG 92 
31 JUL 92 15:25 04 AUG 92 
31 JUL 92 15:55 04 AUG 92 
31 JUL 92 13:45 04 AUG 92 
31 JUL 92 14:15 04 AUG 92 
31 JUL 92 14:40 04 AUG 92 
31 JUL 92 15:40 04 AUG 92 

04 AUG 92 
31 JUL 92 04 AUG 92 



E 
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A Coming Company 

ANALYTICAL TEST REQUESTS 
for 

Giant Refining Company 

Lab ID: Group Custom 
024283 Code Analysis Description Test? 

0001 - 0007 A Volatile Or~anics N 
Append1x IX List N 

Screen - Volatile Organics N 
Semivolatile Organics N 

Appendix IX List 
Prep - Semivolatile Organics by GC/MS N 
Appendix IX Metals (Total) done by ICP y 
Prep - Total Metals, ICP N 

0008 B Volatile Or~anics N 
AppendlX IX List N 

Screen - Volatile Organics N 
Semivolatile Organics N 

Appendix IX List 
Prep - Semivolatile Organics by GC/MS N 

0009 c Volatile Or~anics N 
Append1x IX List N 

Screen - Volatile Organics N 
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----------------------------------------------------------·~Enseco 
A Corning Company 

Analytical Results 

The analytical results for this project are presented in the following 

data tables. Each data table includes sample identification information, and 

when available and appropriate, dates sampled, received, authorized, prepared 

and analyzed. The authorization data is the date when the project was defined 

by the client such that laboratory work could begin. 

Data sheets contain a listing of the parameters measured in each test, the 

analytical results and the Enseco reporting limit. Reporting limits are 

adjusted to reflect dilution of the sample, when appropriate. Solid and waste 

samples are reported on an "as received" basis, i.e. no correction is made for 

moisture content. 

The results from the Standard Enseco QA/QC Program, which generates data 

which are independent of matrix effects, are provided subsequently. 



--------------------------------------------------------E ~Enseco 
Volatile Organics 
Appendix IX List 

Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC1-GB 
024283-0001-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 07 AUG 92 Authorized: 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 

Result 

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

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
5.0 

200 
10 
5.0 
5.0 

Reported By: Dianne Buckheister Approved By: Denise Beets 

A Coming Company 
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Volatile Organics AComingCompany 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC1-GB 
024283-0001-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 07 AUG 92 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

NO = Not detected 
NA =Not applicable 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

100 
96 
92 

Units 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Reported By: Dianne Buckheister Approved By: Denise Beets 
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Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC1-PC1 
024283-0002-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 07 AUG 92 Authorized: 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone fMEK) 
Carbon disu fide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Oibromochloromethane 
1,2-0ibromo-3-chloro-

propane (OBCP) 
1,2-0ibromoethane (EOB) 
Oibromomethane 
trans-1,4-0ichloro-

2-butene 
Oichlorodifluoromethane 
1,1-0ichloroethane 
1,2-0ichloroethane 
1,1-0ichloroethene 
1,2-0ichloroethene 

(total) 
1,2-0ichloropropane 
cis-1,3-0ichloropropene 
trans-1,3-0ichloropropene 
1,4-0ioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
5.0 

200 
10 
5.0 
5.0 

Reported By: Keith Campbell Approved By: Denise Beets 
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Volatile Organics A Corning Company 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC1-PC1 
024283-0002-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 07 AUG 92 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

ND = Not detected 
NA =Not applicable 

Result 

ND 

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

Recovery 

101 
101 

91 

Units 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Reported By: Keith Campbell Approved By: Denise Beets 



Volatile Organics 
Appendix IX List 

Method 8240 

Client Name: Giant Refining Company 
Client ID: LYSC1-PC2 
Lab ID: 024283-0003-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 07 AUG 92 

Parameter Result Units 

Acetone NO ug/L 
Acetonitrile NO ug/L 
Acrolein NO ug/L 
Acryl oni tril e NO ug/L 
Allyl chloride NO ug/L 
Benzene NO ug/L 
Bromodichloromethane NO ug/L 
Bromoform NO ug/L 
Bromomethane NO ug/L 
2-Butanone (MEK) NO ug/L 
Carbon disulfide NO ug/L 
Carbon tetrachloride NO ug/L 
Chlorobenzene NO ug/L 
Chloroethane NO ug/L 
Chloroform NO ug/L 
Chloromethane NO ug/L 
Chloroprene NO ug/L 
Oibromochloromethane NO ug/L 
1,2-0ibromo-3-chloro-

propane (OBCP) NO ug/L 
1,2-0ibromoethane (EOB) NO ug/L 
Oibromomethane NO ug/L 
trans-1,4-0ichloro-

2-butene NO ug/L 
Oichlorodifluoromethane NO ug/L 
1,1-0ichloroethane NO ug/L 
1,2-0ichloroethane NO ug/L 
1,1-0ichloroethene NO ug/L 
1,2-0ichloroethene 

(total) NO ug/L 
1,2-Dichloro~ropane NO ug/L 
cis-1,3-Dich oropropene NO ug/L 
trans-1,3-Dichloropropene NO ug/L 
1,4-Dioxane NO ug/L 
Ethyl benzene NO ug/L 
Ethyl methacrylate NO ug/L 
Iodomethane NO ug/L 
Isobutanol NO ug/L 
2-Hexanone NO ug/L 
Methacrylonitrile NO ug/L 
Methylene chloride 2.0 ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~E ~ nseco 
A Corning Company 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
5.0 

200 
10 
5.0 
5.0 J 

Reported By: Dianne Buckheister Approved By: Denise Beets 
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Volatile Organics ACorningCompany 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC1-PC2 
024283-0003-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 07 AUG 92 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes {total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

107 
92 
89 

Units 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA =Not applicable 

Reported By: Dianne Buckheister Approved By: Denise Beets 
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Volatile Organics A Coming Company 

Appendix IX List 
Method 8240 

Client Name: 
Client 10: 
Lab 10: 

Giant Refining Company 
LYSC2-GB 
024283-0004-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 07 AUG 92 Authorized: 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (OBCP) 
1,2-0ibromoethane (EOB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Oichlorodifluoromethane 
1,1-0ichloroethane 
1,2-0ichloroethane 
1,1-0ichloroethene 
1,2-0ichloroethene 

(total) 
1,2-0ichloropropane 
cis-1,3-0ichloropropene 
trans-1,3-0ichloropropene 
1,4-0ioxane 
Ethyl benzene 
Ethyl methacrylate 
lodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 

Result 

5.0 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
4.7 

ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

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

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 J 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 J 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
5.0 

200 
10 
5.0 
5.0 

Reported By: Dianne Buckheister Approved By: Denise Beets 



----------------------------------------------------------~Enseco 
Vo 1 at i 1 e Organics A Coming Company 

Appendix IX List 
Method 8240 

· Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC2-GB 
024283-0004-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 07 AUG 92 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

98 
94 
94 

Units 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA =Not applicable 

Reported By: Dianne Buckheister Approved By: Denise Beets 



d! 

----------------------------------------------------------~EnDeco 
Vo 1 at il e Organics A Coming Company 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC2-PC1 
024283-0005-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 07 AUG 92 Authorized: 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 

Result 

6.4 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 

ND 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

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

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 J 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
5.0 

200 
10 
5.0 
5.0 

Reported By: Dianne Buckheister Approved By: Denise Beets 



--------------------------------------------------------~Enseco 
Volatile Organics A Coming Company 

Appendix IX List 
Method 8240 

Client Name: 
Client 10: 
Lab ID: 

Giant Refining Company 
LYSC2-PC1 
024283-0005-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 07 AUG 92 Authorized: 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Pro pi onitril e 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

102 
98 
94 

Units 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

Received: 04 
Analyzed: 13 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA =Not applicable 

Reported By: Dianne Buckheister Approved By: Denise Beets 

AUG 92 
AUG 92 



Volatile Organics 
Appendix IX List 

Method 8240 

Client Name: Giant Refining Company 
Client ID: LYSC2-PC2 
Lab ID: 024283-0006-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 07 AUG 92 

Parameter Result Units 

Acetone ND ug/L 
Acetonitrile ND ug/L 
Acrolein ND ug/L 
Acrylonitrile ND ug/L 
Allyl chloride ND ug/L 
Benzene ND ug/L 
Bromodichloromethane ND ug/L 
Bromoform ND ug/L 
Bromomethane ND ug/L 
2-Butanone (MEK) ND ug/L 
Carbon disulfide ND ug/L 
Carbon tetrachloride ND ug/L 
Chlorobenzene ND ug/L 
Chloroethane ND ug/L 
Chloroform ND ug/L 
Chloromethane ND ug/L 
Chloroprene ND ug/L 
Dibromochloromethane ND ug/L 
1,2-Dibromo-3-chloro-

propane (DBCP) ND ug/L 
1,2-Dibromoethane (EDB) ND ug/L 
Dibromomethane ND ug/L 
trans-1,4-Dichloro-

2-butene ND ug/L 
Dichlorodifluoromethane ND ug/L 
1,1-Dichloroethane ND ug/L 
1,2-Dichloroethane ND ug/L 
1,1-Dichloroethene ND ug/L 
1,2-Dichloroethene 

(total) ND ug/L 
1,2-Dichloro~ropane ND ug/L 
cis-1,3-Dich oropropene ND ug/L 
trans-1,3-Dichloropropene ND ug/L 
1,4-Dioxane ND ug/L 
Ethyl benzene 1.3 ug/L 
Ethyl methacrylate ND ug/L 
Iodomethane ND ug/L 
Isobutanol ND ug/L 
2-Hexanone ND ug/L 
Methacrylonitrile ND ug/L 
Methylene chloride ND ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

~Enseco 
A Corning Company 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 J 

20 
5.0 

200 
10 
5.0 
5.0 

Reported By: Dianne Buckheister Approved By: Denise Beets 
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----------------------------------------------------------~EnDeco 
Vo 1 at i 1 e Organics A Coming Company 

Appendix IX List 
Method 8240 

Client Name: 
Client 10: 
Lab 10: 

Giant Refining Company 
LYSC2-PC2 
024283-0006-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 07 AUG 92 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Pro pi onitril e 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

101 
94 
93 

Units 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA =Not applicable 

Reported By: Dianne Buckheister Approved By: Denise Beets 
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----------------------------------------------------------~Enseco 
Vo 1 at i 1 e Organics A Corning Company 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
Field Blank 
024283-0007-FB 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 07 AUG 92 Authorized: 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 

Result 

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 
ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
5.0 

200 
10 
5.0 
5.0 

Reported By: Dianne Buckheister Approved By: Denise Beets 



----------------------------------------------------------~Enseco 
Volatile Organics ACorningCompany 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
Field Blank 
024283-0007-FB 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 07 AUG 92 Authorized: 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

ND = Not detected 
NA =Not applicable 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

99 
97 
93 

Units 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

Received: 04 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Reported By: Dianne Buckheister Approved By: Denise Beets 
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----------------------------------------------------------~Enseco 
Volatile Organics ACorningCompany 

Appendix IX List 
Method 8240 

Client Name: Giant Refining Company 
Client ID: Reagent Water 
Lab ID: 024283-0008-SA 

AQUEOUS Sampled: Unknown 
04 AUG 92 Prepared: 10 AUG 92 

Matrix: 
Authorized: 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Oibromochloromethane 
1,2-0ibromo-3-chloro-

propane (OBCP) 
1,2-0ibromoethane (EOB) 
Oibromomethane 
trans-1,4-0ichloro-

2-butene 
Oichlorodifluoromethane 
1,1-0ichloroethane 
1,2-0ichloroethane 
1,1-0ichloroethene 
1,2-0ichloroethene 

(total) 
1,2-0ichloropropane 
cis-1,3-0ichloropropene 
trans-1,3-0ichloropropene 
1,4-0ioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 11 AUG 92 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
5.0 

200 
10 
5.0 
5.0 

Reported By: Keith Campbell Approved By: Denise Beets 



--------------------------------------------------------~Enseco 
Volatile Organics ACorningCompany 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 

Giant Refining Company 
Reagent Water 
024283-0008-SA Lab ID: 

Matrix: AQUEOUS Sampled: Unknown 
04 AUG 92 Prepared: 10 AUG 92 Authorized: 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Pro pi onitril e 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

NO = Not detected 
NA =Not applicable 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

98 
98 
84 

Units 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

Received: 04 AUG 92 
Analyzed: 11 AUG 92 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Reported By: Keith Campbell Approved By: Denise Beets 



----------------------------------------------------------~Enseco 
Volatile Organics AComingCompany 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
Trip Blank 
024283-0009-TB 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 07 AUG 92 Authorized: 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (OBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
2.8 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 14 AUG 92 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
5.0 

200 
10 
5.0 
5.0 J 

Reported By: Keith Campbell Approved By: Denise Beets 



'II 

----------------------------------------------------------~Enseco 
Volatile Organics ACorningCompany 

Appendix IX List 
Method 8240 

Client Name: 
Client 10: 
Lab 10: 

Giant Refining Company 
Trip Blank 
024283-0009-TB 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 07 AUG 92 Authorized: 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Pro pi oni tril e 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Result 

ND 

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

Recovery 

101 
97 
89 

Units 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

Received: 04 AUG 92 
Analyzed: 14 AUG 92 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

ND = Not detected 
NA =Not applicable 

Reported By: Keith Campbell Approved By: Denise Beets 



I' 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client IO: LYSC1-GB 
Lab IO: 024283-0001-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Acenaphthene NO ug/L 
Acenaphthylene NO ug/L 
Acetophenone NO ug/L 
2-Acetylaminofluorene NO ug/L 
4-Aminobiphenyl NO ug/L 
Aniline NO ug/L 
Anthracene NO ug/L 
Aramite NO ug/L 

Benzo alanthracene NO ug/L 
Benzo b fluoranthene NO ug/L 
Benzo k fluoranthene NO ug/L 
Benzo g,h,i)perylene NO ug/L 
Benzo a)~yrene NO ug/L 
Benzyl a cohol 1.2 ug/L 
4-Bromophenyl 

~henyl ether NO ug/L 
Buty benzyl phthalate NO ug/L 
2-sec-But,l-4,6-dinitro-

~heno 
NO ug/L 

4-Ch oroaniline NO ug/L 
bis(2-Chloroethoxy)-

methane NO ug/L 
bis~2-Chloroethyl) ether NO ug/L 
bis 2-Chloroisopropyl}-

ether NO ug/L 
4-Chloro-3-meth{lphenol NO ug/L 
2-Chloronaphtha ene NO ug/L 
2-Chlorophenol NO ug/L 
4-Chlorophenyl 

phenyl ether NO ug/L 
Chrysene NO ug/L 
Dibenz{a,h)anthracene NO ug/L 
Dibenzofuran NO ug/L 
Di-n-butyl phthalate NO ug/L 
1,2-Dichlorobenzene NO ug/L 
1,3-Dichlorobenzene NO ug/L 
1,4-Dichlorobenzene NO ug/L 
3,3'-Dichlorobenzidine NO ug/L 
2,4-Dichlorophenol NO ug/L 
2,6-0ichlorophenol NO ug/L 
Diethyl phthalate NO ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~Enseco 
A Coming Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 

100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 J 

10 
10 

10 
10 

10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



--------------------------------------------------------~Enseco 
Semi vol at i 1 e Organics A Corning Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC1-GB 
024283-0001-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)-

anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphenethyl-

amine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,3-Dinitrobenzene 
4, 6- Din it ro-

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-Ethylhexyl) 

phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol 
3/4-Methylphenol 
Naphthalene 

Result 

ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

32 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 

10 
10 

10 
10 
10 
10 

50 
50 
10 
10 
10 
10 
50 

10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
20 
10 
10 
10 
10 
50 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



" 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client 10: LYSC1-GB 
Lab ID: 024283-0001-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

1,4-Naphthoquinone NO ug/L 
1-Naphthylamine NO ug/L 
2-Naphthylamine NO ug/L 
2-Nitroanil ine NO ug/L 
3-Nitroanil ine NO ug/L 
4-Nitroanil ine NO ug/L 
Nitrobenzene NO ug/L 
2-Nitrophenol NO ug/L 
4-Nitrophenol NO ug/L 
4-Nitroquinoline-1-oxide NO ug/L 
N-Nitroso-di-n-butylamine NO ug/L 
N-Nitrosodiethhlamine NO ug/L 
N-Nitrosodimet ylamine NO ug/L 
N-Nitrosodiphenylamine NO ug/L 
N-Nitroso-di-

n-propylamine NO ug/L 
N-Nitrosomethylethylamine NO ug/L 
N-Nitrosomorpholine NO ug/L 
N-Nitrosopiperidine NO ug/L 
N-Nitrosopyrrolidine NO ug/L 
5-Nitro-o-toluidine NO ug/L 
Parathion NO ug/L 
Pentachlorobenzene NO ug/L 
Pentachloroethane NO ug/L 
Pentachloronitrobenzene NO ug/L 
Pentachlorophenol NO ug/L 
Phenacetin NO ug/L 
Phenanthrene NO ug/L 
Phenol NO ug/L 
4-Phenylenediamine NO ug/L 
Phorate NO ug/L 
2-Picoline NO ug/L 
Pronamide NO ug/L 
Pyrene NO ug/L 
Pyridine NO ug/L 
Safrole NO ug/L 
Sulfotepp NO ug/L 
1,2,4,5-Tetrachloro-

benzene NO ug/L 
2,3,4,6-Tetrachlorophenol NO ug/L 
Thionazin NO ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~Enseco 
A Corning Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
50 
10 
10 
10 

100 
10 
10 
10 
20 
10 
50 

10 
50 
50 

Reported By: Richard Burrows Approved By: Denise Beets 



ljl 

-------------------------------------------------------~Enseco 
Semi vol at i 1 e Organics A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 

Giant Refining Company 
LYSC1-GB 
024283-0001-SA 
AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: OS AUG 92 Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,S-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,S-Trinitrobenzene 

Surrogate 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-dS 
2-Fluorophenol 
2,4,6-Tribromophenol 

Result 

ND 
ND 
ND 
ND 

ND 
ND 

Recovery 

74 
66 
78 
7S 
69 
79 

Units 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

% 
% 
% 
% 
% 
% 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
so 
10 

10 
10 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA =Not applicable 

Reported By: Richard Burrows Approved By: Denise Beets 



li 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: LYSC1-PC1 
Lab ID: 024283-0002-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Acenaphthene NO ug/L 
Acenaphthylene NO ug/L 
Acetophenone NO ug/L 
2-Acetylaminofluorene NO ug/L 
4-Aminobiphenyl NO ug/L 
Aniline NO ug/L 
Anthracene NO ug/L 
Aramite NO ug/L 

Benzo a!anthracene NO ug/L 
Benzo b fluoranthene NO ug/L 
Benzo k fluoranthene NO ug/L 
Benzo g,h,i)perylene NO ug/L 
Benzo a)~yrene NO ug/L 
Benzyl a cohol NO ug/L 
4-Bromophenyl 

~henyl ether NO ug/L 
Buty benzyl phthalate NO ug/L 
2-sec-But{l-4,6-dinitro-

~he no NO ug/L 
4-Ch oroanil ine NO ug/l 
bis(2-Chloroethoxy)-

methane NO ug/L 
bis~2-Chloroethyl) ether NO ug/L 
bis 2-Chloroisopropyl)-

ether NO ug/L 
4-Chloro-3-meth{lphenol NO ug/L 
2-Chloronaphtha ene NO ug/L 
2-Chlorophenol NO ug/L 
4-Chlorophenyl 

phenyl ether NO ug/L 
Chrysene NO ug/L 
Dibenz(a,h)anthracene NO ug/L 
Dibenzofuran NO ug/L 
Di-n-butyl phthalate NO ug/L 
1,2-Dichlorobenzene NO ug/L 
1,3-Dichlorobenzene NO ug/L 
1,4-Dichlorobenzene NO ug/L 
3,3'-Dichlorobenzidine NO ug/L 
2,4-Dichlorophenol NO ug/L 
2,6-Dichlorophenol NO ug/L 
Diethyl phthalate NO ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~Enseco 
A Coming Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 

100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 
10 

10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client IO: LYSC1-PC1 
Lab IO: 024283-0002-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Oimethoate NO ug/L 
~-Oimethylaminoazobenzene NO ug/L 

,12-0imethylbenz(a)-
anthracene NO ug/L 

3,3'-0imethylbenzidine NO ug/L 
a,a-Oimethylphenethyl-

amine NO ug/L 
2,4-0imethylhhenol NO ug/L 
Dimethyl pht alate NO ug/L 
1,3-Dinitrobenzene NO ug/L 
4,6-Dinitro-

2-methyl~henol NO ug/L 
2,4-0initrop enol NO ug/L 
2,4-Dinitrotoluene NO ug/L 
2,6-Dinitrotoluene NO ug/L 
Di-n-octyl phthalate NO ug/L 
Diphenylamine NO ug/L 
Disulfoton NO ug/L 
bis(2-Eth{lhexyl) 

~htha ate 21 ug/L 
Ethy methanesulfonate NO ug/L 
Famphur NO ug/L 
Fluoranthene NO ug/L 
Fluorene NO ug/L 
Hexachlorobenzene NO ug/L 
Hexachlorobutadiene NO ug/L 
Hexachlorocyclopentadiene NO ug/L 
Hexachloroethane NO ug/L 
Hexachlorophene NO ug/L 
Hexachloropropene NO ug/L 
Indeno(1,2,3-cd)pyrene NO ug/L 
Isophorone NO ug/L 
Isosafrole NO ug/L 
Methahyrilene NO ug/L 
3-Met ylcholanthrene NO ug/L 
Methyl methanesulfonate NO ug/L 
2-Methylnaphthalene NO ug/L 
Methyl ~arathion NO ug/L 
2-Methy phenol NO ug/L 
3/4-Methylphenol NO ug/L 
Naphthalene NO ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~Enseco 
A Corning Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 

10 
10 

10 
10 
10 
10 

50 
50 
10 
10 
10 
10 
50 

10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
20 
10 
10 
10 
10 
50 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



_________________________ S_e_m_i-vo_l_a_t_i-le __ O_r_g-an_i_c_s----------------------~EnDeco 

Appendix IX List ACorningCompany 

Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC1-PC1 
024283-0002-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroanil ine 
3-Nitroanil i ne 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA = Not applicable 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
50 
10 
10 
10 

100 
10 
10 
10 
20 
10 
50 

10 
50 
50 

Reported By: Richard Burrows Approved By: Denise Beets 



--------------------------------------------------------~Enseco 
Semivolatile Organics AComingCompany 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 

Giant Refining Company 
LYSC1-PC1 
024283-0002-SA 
AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
2,4,6-Trichlorophenol 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA =Not applicable 

Result 

ND 
ND 
ND 

ND 
ND 
ND 

Recovery 

57 
50 
65 
58 
55 
54 

Units 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

% 
% 
% 
% 
% 
% 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
so 

10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: LYSC1-PC2 
Lab ID: 024283-0003-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: OS AUG 92 

Parameter Result Units 

Acenaphthene ND ug/L 
Acenaphthylene ND ug/L 
Acetophenone ND ug/L 
2-Acetylaminofluorene ND ug/L 
4-Aminobiphenyl NO ug/L 
Aniline NO ug/L 
Anthracene NO ug/L 
Aramite NO ug/L 
Benzo •tnthracene NO ug/L 
Benzo b fluoranthene NO ug/L 
Benzo k fluoranthene NO ug/L 
Benzo g,h,i)perylene NO ug/L 
Benzo a)~yrene NO ug/L 
Benzyl a cohol NO ug/L 
4-Bromophenyl 

1henyl ether ND ug/L 
Buty benzyl phthalate NO ug/L 
2-sec-But{l-4,6-dinitro-

~heno NO ug/L 
4-Ch oroaniline NO ug/L 
bis(2-Chloroethoxy)-

methane NO ug/L 
bis~2-Chloroethyl) ether NO ug/L 
bis 2-Chloroisopropyl)-

ether NO ug/L 
4-Chloro-3-meth{lphenol NO ug/L 
2-Chloronaphtha ene NO ug/L 
2-Chlorophenol NO ug/L 
4-Chlorophenyl 

phenyl ether NO ug/L 
Chrysene NO ug/L 
Dibenz(a,h)anthracene NO ug/L 
Dibenzofuran NO ug/L 
Di-n-butyl phthalate NO ug/L 
1,2-Dichlorobenzene NO ug/L 
1,3-Dichlorobenzene NO ug/L 
1,4-Dichlorobenzene NO ug/L 
3,3'-Dichlorobenzidine NO ug/L 
2,4-Dichlorophenol NO ug/L 
2,6-Dichlorophenol ND ug/L 
Diethyl phthalate NO ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~Enseco 
A Coming Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 

100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 
10 

10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: LYSC1-PC2 
Lab ID: 024283-0003-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Dimethoate NO ug/L 
~-Dimethylaminoazobenzene NO ug/L 

,12-Dimethylbenz(a)-
anthracene NO ug/L 

3,3'-Dimeth{lbenzidine NO ug/L 
a,a-Dimethy phenethyl-

amine NO ug/L 
2,4-Dimethylhhenol NO ug/L 
Dimethyl pht alate NO ug/L 
1,3-Dinitrobenzene NO ug/L 
4, 6-0 in it ro-

2-methylhhenol NO ug/L 
2,4-Dinitrop enol NO ug/L 
2,4-Dinitrotoluene NO ug/L 
2,6-Dinitrotoluene NO ug/L 
Di-n-octyl phthalate NO ug/L 
Diphenylamine NO ug/L 
Disulfoton NO ug/L 
bis(2-Eth{lhexyl) 

~htha ate 3.0 ug/L 
Ethy methanesulfonate NO ug/L 
Famphur NO ug/L 
Fluoranthene NO ug/L 
Fluorene NO ug/L 
Hexachlorobenzene NO ug/L 
Hexachlorobutadiene NO ug/L 
Hexachlorocyclopentadiene NO ug/L 
Hexachloroethane NO ug/L 
Hexachlorophene NO ug/L 
Hexachloropropene NO ug/L 
Indeno(1,2,3-cd)pyrene NO ug/L 
Isophorone NO ug/L 
Isosafrole NO ug/L 
Methapyrilene NO ug/L 
3-Methylcholanthrene NO ug/L 
Methyl methanesulfonate NO ug/L 
2-Methylnaphthalene NO ug/L 
Methyl ~arathion NO ug/L 
2-Methy phenol NO ug/L 
3/4-Methylphenol NO ug/L 
Naphthalene NO ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~Enseco 
A Corning Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 

10 
10 

10 
10 
10 
10 

50 
50 
10 
10 
10 
10 
50 

10 J 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
20 
10 
10 
10 
10 
50 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



'II 

________________________ S_e_m_i-vo_l_a_t-il~e--0-rg_a_n_i_c_s---------------------~Enseco 

Appendix IX List AComingCompany 

Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC1-PC2 
024283-0003-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroanil ine 
3-Nitroanil i ne 
4-Nitroanil ine 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

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 
ND 
ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
50 
10 
10 
10 

100 
10 
10 
10 
20 
10 
50 

10 
50 
50 

Reported By: Richard Burrows Approved By: Denise Beets 



'li 

----------------------s--.--l-t-.-1--o----.--
------------------~Ensero 

em1vo a 1 e rgan1cs ~ ~· 

AppendiX I X List A Coming Company 

Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC1-PC2 
024283-0003-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
2,4,6-Trichlorophenol 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-d5 
2- Fl uorobi phenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

Result 

ND 
ND 
ND 

ND 
ND 
ND 

Recovery 

69 
61 
80 
73 
68 
71 

Units 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

% 
% 
% 
% 
% 
% 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
50 

10 
10 
10 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

ND = Not detected 
NA =Not applicable 

Reported By: Richard Burrows Approved By: Denise Beets 



I! 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client 10: LYSC2-GB 
Lab 10: 024283-0004-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Acenaphthene NO ug/L 
Acenaphthylene NO ug/L 
Acetophenone NO ug/L 
2-Acetylaminofluorene NO ug/L 
4-Aminobiphenyl NO ug/L 
Aniline NO ug/L 
Anthracene NO ug/L 
Aramite NO ug/L 
Benzo alanthracene NO ug/L 
Benzo b fluoranthene NO ug/L 
Benzo k fluoranthene NO ug/L 
Benzo g,h,i)perylene NO ug/L 
Benzo a)~yrene NO ug/L 
Benzyl a cohol NO ug/L 
4-Bromophenyl 

~henyl ether NO ug/L 
Buty benzyl phthalate NO ug/L 
2-sec-But~l-4,6-dinitro-

~heno NO ug/L 
4-Ch oroanil i ne NO ug/L 
bis(2-Chloroethoxy)-

methane NO ug/L 
bis~2-Chloroethyl) ether NO ug/L 
bis 2-Chloroisopropyl)-

ether NO ug/L 
4-Chloro-3-meth~lphenol NO ug/L 
2-Chloronaphtha ene NO ug/L 
2-Chlorophenol NO ug/L 
4-Chlorophenyl 

phenyl ether NO ug/L 
Chrysene NO ug/L 
Dibenz(a,h)anthracene NO ug/L 
Dibenzofuran NO ug/L 
Di-n-butyl phthalate NO ug/L 
1,2-Dichlorobenzene NO ug/L 
1,3-Dichlorobenzene NO ug/L 
1,4-Dichlorobenzene NO ug/L 
3,3'-Dichlorobenzidine NO ug/L 
2,4-Dichlorophenol NO ug/L 
2,6-Dichlorophenol NO ug/L 
Diethyl phthalate NO ug/L 

(continued on following page) 
NO = Not detected 
NA = Not applicable 

~Enseco 
A Coming Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 

100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 
10 

10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



li 

Semivolatile Or[anics 
Appendix IX ist 

Method 8270 

Client Name: Giant Refining Company 
Client 10: LYSC2-GB 
Lab 10: 024283-0004-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Dimethoate NO ug/L 
~-Dimethylaminoazobenzene NO ug/L 

,12-Dimethylbenz(a)-
anthracene NO ug/L 

3,3'-Dimeth{lbenzidine NO ug/L 
a,a-Di~ethy phenethyl-

NO ug/L am1ne 
2,4-Dimethyl~henol NO ug/L 
Dimethyl pht alate NO ug/L 
1,3-Dinitrobenzene NO ug/L 
4, 6-Di nitro-

2-methyl~henol NO ug/L 
2,4-Dinitrop enol NO ug/L 
2,4-Dinitrotoluene NO ug/L 
2,6-0initrotoluene NO ug/L 
Di-n-octyl phthalate NO ug/L 
Diphenylamine NO ug/L 
Disulfoton NO ug/L 
bis(2-Eth{lhexyl) 

~htha ate 18. ug/L 
Ethy methanesulfonate NO ug/L 
Famphur NO ug/L 
Fluoranthene NO ug/L 
Fluorene NO ug/L 
Hexachlorobenzene NO ug/L 
Hexachlorobutadiene NO ug/L 
Hexachlorocyclopentadiene NO ug/L 
Hexachloroethane NO ug/L 
Hexachlorophene NO ug/L 
Hexachloropropene NO ug/L 
Indeno(1,2,3-cd)pyrene NO ug/L 
Isophorone NO ug/L 
Isosafrole NO ug/L 
Methapyrilene NO ug/L 
3-Methylcholanthrene NO ug/L 
Methyl methanesulfonate NO ug/L 
2-Methylnaphthalene NO ug/L 
Methyl ~arathion NO ug/L 
2-Methy phenol NO ug/L 
3/4-Methylphenol NO ug/L 
Naphthalene NO ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~Enseco 
A Corning Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 

10 
10 

10 
10 
10 
10 

50 
50 
10 
10 
10 
10 
50 

10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
20 
10 
10 
10 
10 
50 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



II 

--------------------------------------------------------~Enseco 
Semi vo 1 at i 1 e Organics A Corning Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC2-GB 
024283-0004-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroanil ine 
3-Ni troanil i ne 
4-Ni troanil i ne 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

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 
ND 
ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
50 
10 
10 
10 

100 
10 
10 
10 
20 
10 
50 

10 
50 
50 

Reported By: Richard Burrows Approved By: Denise Beets 



li 

-------------------------------------------------------~Enseco 
Semi vo 1 at i 1 e Organics A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client 10: 
Lab 10: 
Matrix: 

Giant Refining Company 
LYSC2-GB 
024283-0004-SA 
AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
2,4,6-Trichlorophenol 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene -d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

NO = Not detected 
NA =Not applicable 

Result 

NO 
NO 
NO 

NO 
NO 
NO 

Recovery 

75 
64 
73 
73 
66 
79 

Units 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

% 
% 
% 
% 
% 
% 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
50 

10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: LYSC2-PC1 
Lab ID: 024283-0005-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: OS AUG 92 

Parameter Result Units 

Acenaphthene NO ug/L 
Acenaphthylene NO ug/L 
Acetophenone NO ug/L 
2-Acetylaminofluorene NO ug/L 
4-Aminobiphenyl NO ug/L 
Aniline NO ug/L 
Anthracene NO ug/L 
Aramite NO ug/L 
Benzo alanthracene NO ug/L 
Benzo b fluoranthene NO ug/L 
Benzo k fluoranthene NO ug/L 
Benzo g,h,i)perylene NO ug/L 
Benzo a)~yrene NO ug/L 
Benzyl a cohol NO ug/L 
4-Bromophenyl 

~henyl ether NO ug/L 
Buty benzyl phthalate NO ug/L 
2-sec-But,l-4,6-dinitro-

~heno NO ug/L 
4-Ch oroanil ine NO ug/L 
bis(2-Chloroethoxy)-

methane NO ug/L 
bis~2-Chloroethyl) ether NO ug/L 
bis 2-Chloroisopropyl)-

ether NO ug/L 
4-Chloro-3-methylphenol NO ug/L 
2-Chloronaphthalene NO ug/L 
2-Chlorophenol NO ug/L 
4-Chlorophenyl 

phenyl ether NO ug/L 
Chrysene NO ug/L 
Oibenz(a,h)anthracene NO ug/L 
Dibenzofuran NO ug/L 
Di-n-butyl phthalate NO ug/L 
1,2-Dichlorobenzene NO ug/L 
1,3-Dichlorobenzene NO ug/L 
1,4-Dichlorobenzene NO ug/L 
3,3'-Dichlorobenzidine NO ug/L 
2,4-Dichlorophenol NO ug/L 
2,6-Dichlorophenol NO ug/L 
Diethyl phthalate NO ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~Enseco 
A Corning Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 

100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 
10 

10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: LYSC2-PC1 
Lab ID: 024283-0005-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: OS AUG 92 

Parameter Result Units 

Oimethoate NO ug/L 
~-Oimethylaminoazobenzene NO ug/L 

,12-0imethylbenz(a)-
anthracene NO ug/L 

3,3'-0imeth{lbenzidine NO ug/L 
a,a-Dimethy phenethyl- ug/L amine NO 
2,4-0imethyl~henol NO ug/L 
Dimethyl pht alate NO ug/L 
1,3-Dinitrobenzene NO ug/L 
4,6-0initro-

2-methyl~henol NO ug/L 
2,4-0initrop enol NO ug/L 
2,4-Dinitrotoluene NO ug/L 
2,6-Dinitrotoluene NO ug/L 
Oi-n-octyl phthalate NO ug/L 
Diphenylamine NO ug/L 
Oisulfoton NO ug/L 
bis(2-Eth{lhexyl) 

~htha ate 20 ug/L 
Ethy methanesulfonate NO ug/L 
Famphur NO ug/L 
Fluoranthene NO ug/L 
Fluorene NO ug/L 
Hexachlorobenzene NO ug/L 
Hexachlorobutadiene NO ug/L 
Hexachlorocyclopentadiene NO ug/L 
Hexachloroethane NO ug/L 
Hexachlorophene NO ug/L 
Hexachloropropene NO ug/L 
Indeno(1,2,3-cd)pyrene NO ug/L 
Isophorone NO ug/L 
Isosafrole NO ug/L 
Methahyrilene NO ug/L 
3-Met ylcholanthrene NO ug/L 
Methyl methanesulfonate NO ug/L 
2-Methylnaphthalene NO ug/L 
Methyl ~arathion NO ug/L 
2-Methy phenol NO ug/L 
3/4-Methylphenol NO ug/L 
Naphthalene NO ug/L 

(continued on following page) 
NO = Not detected 
NA = Not applicable 

~Enseco 
A Corning Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 

10 
10 

10 
10 
10 
10 

50 
50 
10 
10 
10 
10 
50 

10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
20 
10 
10 
10 
10 
50 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



--------------------------------------------------------~Ense~c) Semivolatile Organics ~ ~ 
AppendiX I X LiSt A Coming Company 

Method 8270 

Client Name: 
Client ID: 
Lab IO: 

Giant Refining Company 
LYSC2-PC1 
024283-0005-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroanil ine 
3-Nitroaniline 
4-Nitroanil ine 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA = Not applicable 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
50 
10 
10 
10 

100 
10 
10 
10 
20 
10 
50 

10 
50 
50 

Reported By: Richard Burrows Approved By: Denise Beets 



--------------------------------------------------------~Enseco 
Semi vo 1 at i 1 e Organics A Corning Company 

Appendix IX List 
Method 8270 

Client Name: Giant Refining Company 
Client ID: LYSC2-PC1 

024283-0005-SA 
AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 

Lab ID: 
Matrix: 
Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

NO = Not detected 
NA =Not applicable 

Result 

NO 
NO 
NO 
NO 

NO 
NO 

Recovery 

76 
65 
84 
77 
73 
70 

Units 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

% 
% 
% 
% 
% 
% 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
50 
10 

10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



--------------------------------------------------------~Enseco 
Semivolatile Organics =' AComingCompany 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC2-PC2 
024283-0006-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: OS AUG 92 

Parameter 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo(alanthracene 
Benzo(b fluoranthene 
Benzolk fluoranthene 
Benzo g,h,i)perylene 
Benzo a)pyrene 
Benzyl alcohol 
4-Bromophenyl 

phenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitro

phenol 
4-Chloroanil ine 
bis(2-Chloroethoxy)

methane 
bis(2-Chloroethyl) ether 
bis(2-Chloroisopropyl)-

ether 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl 

phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 

Result 

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 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 

100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 
10 

10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: LYSC2-PC2 
Lab ID: 024283-0006-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Dimethoate NO ug/L 
~-Dimethylaminoazobenzene NO ug/L 

,12-Dimethylbenz(a)-
anthracene ND ug/L 

3,3'-Dimethylbenzidine NO ug/L 
a,a-Dimethylphenethyl-

amine ND ug/L 
2,4-Dimethyl~henol ND ug/L 
Dimethyl pht alate NO ug/L 
1,3-Dinitrobenzene NO ug/L 
4, 6-Di nitro-

2-methyl~henol NO ug/L 
2,4-Dinitrop enol NO ug/L 
2,4-Dinitrotoluene NO ug/L 
2,6-Dinitrotoluene NO ug/L 
Di-n-octyl phthalate NO ug/L 
Diphenylamine NO ug/L 
Disulfoton NO ug/L 
bis(2-Eth~lhexyl) 

~htha ate 10 ug/L 
Ethy methanesulfonate NO ug/L 
Famphur ND ug/L 
Fluoranthene NO ug/L 
Fluorene NO ug/L 
Hexachlorobenzene ND ug/L 
Hexachlorobutadiene NO ug/L 
Hexachlorocyclopentadiene NO ug/L 
Hexachloroethane NO ug/L 
Hexachlorophene NO ug/L 
Hexachloropropene NO ug/L 
Indeno(1,2,3-cd)pyrene NO ug/L 
Isophorone NO ug/L 
Isosafrole NO ug/L 
Methapyrilene NO ug/L 
3-Methylcholanthrene NO ug/L 
Methyl methanesulfonate NO ug/L 
2-Methylnaphthalene NO ug/L 
Methyl ~arathion NO ug/L 
2-Methy phenol NO ug/L 
3/4-Methylphenol NO ug/L 
Naphthalene NO ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~Enseco 
A Corning Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 

10 
10 

10 
10 
10 
10 

50 
50 
10 
10 
10 
10 
50 

10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
20 
10 
10 
10 
10 
50 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



---------------------------------------------------
----~Ensero 

Semivolatile Organics ~ ~ 

Appendix IX List AComingCompany 

Method 8270 

Client Name: 
Client 10: 
Lab ID: 

Giant Refining Company 
LYSC2-PC2 
024283-0006-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroanil i ne 
4-Nitroanil ine 
Nitrobenzene 
2-Nitrophenol 
4-Nitropheno 1 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 
so 
so 
so 
10 
10 
so 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
so 
10 
10 
so 
so 
10 
10 
10 

100 
10 
10 
10 
20 
10 
so 
10 
so 
50 

Reported By: Richard Burrows Approved By: Denise Beets 



--------------------------~----------------------
---~Enseco 

Semivolatile Organics ~ 
AppendiX I X LiSt A Corning Company 

Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
LYSC2-PC2 
024283-0006-SA 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

NO = Not detected 
NA =Not applicable 

Result 

NO 
NO 
NO 
NO 

NO 
NO 

Recovery 

71 
60 
72 
73 
68 
65 

Units 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

% 
% 
% 
% 
% 
% 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
50 
10 

10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



1,' 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: Field Blank 
Lab ID: 024283-0007-FB 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Acenaphthene ND ug/L 
Acenaphthylene ND ug/L 
Acetophenone ND ug/L 
2-Acetylaminofluorene ND ug/L 
4-Aminobiphenyl ND ug/L 
Aniline ND ug/L 
Anthracene ND ug/L 
Aramite ND ug/L 

Benzo alanthracene ND ug/L 
Benzo b fluoranthene ND ug/L 
Benzo k fluoranthene ND ug/L 
Benzo g,h,i)perylene ND ug/L 
Benzo a)~yrene ND ug/L 
Benzyl a cohol ND ug/L 
4-Bromophenyl 

~henyl ether ND ug/L 
Buty benzyl phthalate ND ug/L 
2-sec-But{l-4,6-dinitro-

~heno 
ND ug/L 

4-Ch oroanil ine ND ug/L 
bis(2-Chloroethoxy)-

methane ND ug/L 
bis~2-Chloroethyl) ether ND ug/L 
bis 2-Chloroisopropyl)-

ether ND ug/L 
4-Chloro-3-methylphenol ND ug/L 
2-Chloronaphthalene ND ug/L 
2-Chlorophenol ND ug/L 
4-Chlorophenyl 

phenyl ether ND ug/L 
Chrysene ND ug/L 
Dibenz(a,h)anthracene ND ug/L 
Dibenzofuran ND ug/L 
Di-n-butyl phthalate ND ug/L 
1,2-Dichlorobenzene ND ug/L 
1,3-Dichlorobenzene ND ug/L 
1,4-Dichlorobenzene ND ug/L 
3,3'-Dichlorobenzidine ND ug/L 
2,4-Dichlorophenol ND ug/L 
2,6-Dichlorophenol ND ug/L 
Diethyl phthalate ND ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

~Enseco 
A Coming Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 

100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 
10 

10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



>,,, 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: Field Blank 
Lab ID: 024283-0007-FB 
Matrix: AQUEOUS Sampled: 31 JUL 92 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Dimethoate NO ug/L 
~-Dimethylaminoazobenzene NO ug/L 

,12-Dimethylbenz(a)-
anthracene NO ug/L 

3,3'-Dimethylbenzidine NO ug/L 
a,a-Di~ethylphenethyl- NO ug/L am1ne 
2,4-Dimethylhhenol NO ug/L 
Dimethyl pht alate NO ug/L 
1,3-Dinitrobenzene NO ug/L 
4,6-Dinitro-

2-methylhhenol NO ug/L 
2,4-Dinitrop enol NO ug/L 
2,4-Dinitrotoluene ND ug/L 
2,6-Dinitrotoluene ND ug/L 
Di-n-octyl phthalate NO ug/L 
Diphenylamine ND ug/L 
Disulfoton NO ug/L 
bis(2-Eth{lhexyl) 

~htha ate 2.8 ug/L 
Ethy methanesulfonate ND ug/L 
Famphur ND ug/L 
Fluoranthene ND ug/L 
Fluorene NO ug/L 
Hexachlorobenzene ND ug/L 
Hexachlorobutadiene ND ug/L 
Hexachlorocyclopentadiene NO ug/L 
Hexachloroethane ND ug/L 
Hexachlorophene ND ug/L 
Hexachloropropene ND ug/L 
Indeno(1,2,3-cd)pyrene NO ug/L 
Isophorone ND ug/L 
Isosafrole NO ug/L 
Methahyrilene NO ug/L 
3-Met ylcholanthrene NO ug/L 
Methyl methanesulfonate ND ug/L 
2-Methylnaphthalene NO ug/L 
Methyl ~arathion NO ug/L 
2-Methy phenol NO ug/L 
3/4-Methylphenol NO ug/L 
Naphthalene NO ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

~Enseco 
A Coming Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 

10 
10 

10 
10 
10 
10 

50 
50 
10 
10 
10 
10 
50 

10 J 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
20 
10 
10 
10 
10 
50 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



------------------------------------------------------------~Enseco 
Semi vo 1 at i 1 e Organics A Corning Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
Field Blank 
024283-0007-FB 

Matrix: AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroanil i ne 
3-Ni troanil i ne 
4-Nitroanil i ne 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

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 
ND 
ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
50 
10 
10 
10 

100 
10 
10 
10 
20 
10 
50 

10 
50 
50 

Reported By: Richard Burrows Approved By: Denise Beets 



1: 

------------------------------------------------------
------~'E ,,~ nseco 

Semi vo 1 at il e Organics A Corning Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
Field Blank 
024283-0007-FB 

Matrix: 
Authorized: 

AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: 05 AUG 92 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

Result 

ND 
ND 
ND 
NO 

ND 
NO 

Recovery 

74 
62 
79 
80 
72 
69 

Units 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

% 
% 
% 
% 
% 
% 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
50 
10 

10 
10 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA =Not applicable 

Reported By: Richard Burrows Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client 10: Reagent Water 
Lab 10: 024283-0008-SA 
Matrix: AQUEOUS Sampled: Unknown 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Acenaphthene ND ug/L 
Acenaphthylene ND ug/L 
Acetophenone ND ug/L 
2-Acetylaminofluorene ND ug/L 
4-Aminobiphenyl ND ug/L 
Aniline ND ug/L 
Anthracene ND ug/L 
Aramite ND ug/L 
Benzo •rnthracene ND ug/L 
Benzo b fluoranthene ND ug/L 
Benzo k fluoranthene ND ug/L 
Benzo g,h,i)perylene ND ug/L 
Benzo a)fyrene ND ug/L 
Benzyl a cohol ND ug/L 
4-Bromophenyl 

fhenyl ether ND ug/L 
Buty benzyl phthalate ND ug/L 
2-sec-But,l-4,6-dinitro-

~heno 
ND ug/L 

4-Ch oroanil ine ND ug/L 
bis(2-Chloroethoxy)-

methane ND ug/L 
bis~2-Chloroethyl) ether ND ug/L 
bis 2-Chloroisopropyl)-

ether ND ug/L 
4-Chloro-3-meth,lphenol ND ug/L 
2-Chloronaphtha ene ND ug/L 
2-Chlorophenol ND ug/L 
4-Chlorophenyl 

phenyl ether ND ug/L 
Chrysene ND ug/L 
Dibenz(a,h)anthracene ND ug/L 
Dibenzofuran ND ug/L 
Di-n-but11 phthalate ND ug/L 
1,2-Dich orobenzene ND ug/L 
1,3-Dichlorobenzene ND ug/L 
1,4-Dichlorobenzene ND ug/L 
3,3'-Dichlorobenzidine ND ug/L 
2,4-Dichlorophenol ND ug/L 
2,6-Dichlorophenol ND ug/L 
Diethyl phthalate ND ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

~Enseco 
A Corning Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 

100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 
10 

10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



li 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: Reagent Water 
Lab ID: 024283-0008-SA 
Matrix: AQUEOUS Sampled: Unknown 
Authorized: 04 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Oimethoate NO ug/L 
~-Oimethylaminoazobenzene 

NO ug/L 
,12-0imethylbenz(a)-

anthracene NO ug/L 
3,3'-0imethylbenzidine NO ug/L 
a,a-Oimethylphenethyl- ug/L amine NO 
2,4-0imethyl~henol 

NO ug/L 
Dimethyl pht alate NO ug/L 
1,3-0initrobenzene NO ug/L 
4,6-0initro-

2-methyl~henol NO ug/L 
2,4-0initrop enol NO ug/L 
2,4-0initrotoluene NO ug/L 
2,6-0initrotoluene NO ug/L 
Oi-n-octyl phthalate NO ug/L 
Diphenylamine NO ug/L 
Oisulfoton NO ug/L 
bis(2-Eth{lhexyl) 

~htha ate NO ug/L 
Ethy methanesulfonate NO ug/L 
Famphur NO ug/L 
Fluoranthene NO ug/L 
Fluorene NO ug/L 
Hexachlorobenzene NO ug/L 
Hexachlorobutadiene NO ug/L 
Hexachlorocyclopentadiene NO ug/L 
Hexachloroethane NO ug/L 
Hexachlorophene NO ug/L 
Hexachloropropene NO ug/L 
Indeno(1,2,3-cd)pyrene NO ug/L 
Isophorone NO ug/L 
Isosafrole NO ug/L 
Methapyrilene NO ug/L 
3-Methylcholanthrene NO ug/L 
Methyl methanesulfonate NO ug/L 
2-Methylnaphthalene NO ug/L 

Methyl ~arathion NO ug/L 
2-Methy phenol NO ug/L 
3/4-Methylphenol NO ug/L 
Naphthalene NO ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~Enseco 
A Coming Company 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 

10 
10 

10 
10 
10 
10 

50 
50 
10 
10 
10 
10 
50 

10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
20 
10 
10 
10 
10 
50 
10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



----------------------------------------------------
---~Ensero 

Semivolatile Organics ~ ~ 
AppendiX IX List AComingCompany 

Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
Reagent Water 
024283-0008-SA 

Matrix: AQUEOUS Sampled: Unknown 
04 AUG 92 Prepared: OS AUG 92 Authorized: 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroanil ine 
4-Nitroanil ine 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
S-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,S-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
10 
so 
so 
so 
10 
10 
so 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
so 
10 
10 
so 
so 
10 
10 
10 

100 
10 
10 
10 
20 
10 
so 
10 
50 
so 

Reported By: Richard Burrows Approved By: Denise Beets 



-------------------------------------------------------~Enseco 
Semi vo 1 at i 1 e Organics A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 

Giant Refining Company 
Reagent Water 
024283-0008-SA Lab ID: 

Matrix: AQUEOUS Sampled: Unknown 
04 AUG 92 Prepared: OS AUG 92 Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
2,4,6-Trichlorophenol 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-dS 
2-Fluorophenol 
2,4,6-Tribromophenol 

NO = Not detected 
NA =Not applicable 

Result 

NO 
NO 
NO 

NO 
NO 
NO 

Recovery 

64 
49 
66 
69 
65 
57 

Units 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

% 
% 
% 
% 
% 
% 

Received: 04 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

10 
10 
50 

10 
10 
10 

Reported By: Richard Burrows Approved By: Denise Beets 



--------------------------------------------------------~Enseco 

Client Name: 
Client 10: 
Lab 10: 
Matrix: 
Authorized: 

Metals 

Total Metals 

Giant Refining Company 
LYSC1-GB 
024283-0001-SA 
AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: See Below 

Received: 04 AUG 92 
Analyzed: See Below 

A Corning Company 

Reporting Analytical 
Limit Method 

Prepared Analyzed 
Date Date Parameter 

Cadmium 
Chromium 
Lead 

NO = Not detected 
NA =Not applicable 

Result 

NO 
NO 
NO 

Reported By: Erik Natkin 

Units 

mg/L 
mg/L 
mg/L 

0.0050 6010 
0.010 6010 
0.050 6010 

06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 

Approved By: Scott Heideman 



I, 

----------------------------------------------------------~EnDeco 
MetalS A Coming Company 

Total Metals 

Client Name: Giant Refining Company 
Client 10: LYSC1-PC1 
Lab 10: 024283-0002-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 

04 AUG 92 Prepared: See Below 
Received: 04 AUG 92 
Analyzed: See Below Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

ND = Not detected 
NA =Not applicable 

Result 

ND 
ND 
ND 

Reported By: Erik Natkin 

Units 

mg/L 
mg/L 
mg/L 

Reporting Analytical 
Limit Method 

0.0050 6010 
0.010 6010 
0.050 6010 

Prepared Analyzed 
Date Date 

06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 

Approved By: Scott Heideman 



--------------------------------------------------------~Enseco 
Meta 1 S A Corning Company 

Total Metals 

Client Name: Giant Refining Company 
Client 10: LYSC1-PC2 
Lab 10: 
Matrix: 

024283-0003-SA 
AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: See Below 

Received: 04 AUG 92 
Analyzed: See Below Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

NO = Not detected 
NA = Not applicable 

Result 

NO 
NO 
NO 

Reported By: Erik Natkin 

Units 

mg/L 
mg/L 
mg/L 

Reporting Analytical 
Limit Method 

0.0050 6010 
0.010 6010 
0.050 6010 

Prepared Analyzed 
Date Date 

06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 

Approved By: Scott Heideman 



li 

--------------------------------------------------------~En
seco 

Meta 1 S A Corning Company 

Total Metals 

Client Name: Giant Refining Company 
Client ID: LYSC2-GB 
Lab ID: 024283-0004-SA 

AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: See Below Matrix: Received: 04 AUG 92 

Analyzed: See Below 
Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

ND = Not detected 
NA =Not applicable 

Result 

ND 
ND 
ND 

Reported By: Erik Natkin 

Units 

mg/L 
mg/L 
mg/L 

Reporting Analytical 
Limit Method 

0.0050 6010 
0.010 6010 
0.050 6010 

Prepared Analyzed 
Date Date 

06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 

Approved By: Scott Heideman 



-------------------------~Ensem 
Meta 1 S A Corning Company 

Total Metals 

Client Name: Giant Refining Company 
Client ID: LYSC2-PC1 
Lab ID: 
Matrix: 

024283-0005-SA 
AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: See Below 

Received: 04 AUG 92 
Analyzed: See Below Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

NO = Not detected 
NA = Not applicable 

Result 

NO 
NO 
NO 

Reported By: Erik Natkin 

Units 

mg/L 
mg/L 
mg/L 

Reporting Analytical 
Limit Method 

0.0050 6010 
0.010 6010 
0.050 6010 

Prepared Analyzed 
Date Date 

06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 

Approved By: Scott Heideman 



li 

----------------------------------------------------------~EnDeco 
Met a 1 s A Coming Company 

Total Metals 

Client Name: Giant Refining Company 
Client 10: LYSC2-PC2 
Lab 10: 024283-0006-SA 
Matrix: AQUEOUS Sampled: 31 JUL 92 

04 AUG 92 Prepared: See Below 
Received: 04 AUG 92 
Analyzed: See Below Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

NO = Not detected 
NA = Not applicable 

Result 

NO 
NO 
NO 

Reported By: Erik Natkin 

Units 

mg/L 
mg/L 
mg/L 

Reporting Analytical 
Limit Method 

0.0050 6010 
0.010 6010 
0.050 6010 

Prepared Analyzed 
Date Date 

06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 

Approved By: Scott Heideman 



----------------------------------------------------------~EnDeco 
Met a l s A Coming Company 

Total Metals 

Client Name: Giant Refining Company 
Client ID: Field Blank 
Lab ID: 024283-0007-FB 

AQUEOUS Sampled: 31 JUL 92 
04 AUG 92 Prepared: See Below Matrix: Received: 04 AUG 92 

Analyzed: See Below Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

ND = Not detected 
NA =Not applicable 

Result 

ND 
ND 
ND 

Reported By: Erik Natkin 

Units 

mg/L 
mg/L 
mg/L 

Reporting Analytical 
Limit Method 

0.0050 6010 
0.010 6010 
0.050 6010 

Prepared Analyzed 
Date Date 

06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 
06 AUG 92 10 AUG 92 

Approved By: Scott Heideman 



--------------------------------------------------------~Enseco 

C LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory 
Sample Number 

024283-0001-SA 
024283-0002-SA 
024283-0003-SA 
024283-0004-SA 
024283-0005-SA 
024283-0006-SA 
024283-0007-FB 
024283-0008-SA 
024283-0009-TB 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

624-A 
624-A 
624-A 
624-A 
624-A 
624-A 
624-A 
624-A 
624-A 

QC Lot Number 
(DCS) 

09 AUG 92-H 
09 AUG 92-H 
09 AUG 92-H 
09 AUG 92-H 
09 AUG 92-H 
09 AUG 92-H 
09 AUG 92-H 
09 AUG 92-H 
11 AUG 92-H 

A Corning Company 

QC Run Number 
(SCS/BLANK) 

12 AUG 92-H2 
12 AUG 92-H2 
12 AUG 92-H2 
12 AUG 92-H2 
12 AUG 92-H2 
12 AUG 92-H2 
12 AUG 92-H2 
11 AUG 92-H 

.14 AUG 92-H 



~Enseco 
~UPLICATE CONTROL SAMPLE REPORT 

A Coming Company 

olatile Organics by GC/MS 

Concentration Accuracy Precision 

Analyte Spiked Measured Avera(e(%) tRPD) 
DCS1 DCS2 AVG DCS imits 0 S Limit 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 09 AUG 92-H 
Concentration Units: ug/L 

1,1-Dichloroethene 50 57.8 75.1 66.4 133 56-138 26 20 

Trichloroethene 50 44.2 47.2 45.7 91 76-109 6.6 13 

Benzene 50 47.0 48.6 47.8 96 78-119 3.3 12 

Toluene 50 42.4 46.8 44.6 89 82-114 9.9 13 

Chlorobenzene 50 51.1 51.1 51.1 102 84-117 0.0 10 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 11 AUG 92-H 
Concentration Units: ug/L 

1,1-Dichloroethene 50 44.8 47.7 46.2 93 56-138 6.3 20 

Trichloroethene 50 45.9 47.3 46.6 93 76-109 3.0 13 

Benzene 50 49.4 50.4 49.9 100 78-119 2.0 12 

Toluene 50 45.4 44.1 44.8 90 82-114 2.9 13 

Chlorobenzene 50 53.4 51.3 52.4 105 84-117 4.0 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



~Enseco 
SINGLE CONTROL SAMPLE REPORT 

A Coming Company 

folatile Organics by GC/MS 

Concentration Accuracy(%) 
Analyte Spiked Measured scs Limits 

Cate~ory: 624-A 
Matnx: AQUEOUS 
QC Lot: 09 AUG 92-H QC Run: 12 AUG 92-H2 
Concentration Units: ug/L 

1,2-Dichloroethane-d4 50.0 46.3 93 B2-112 
4-Bromofluorobenzene 50.0 45.0 90 B3-113 
Toluene-dB 50.0 51.0 102 90-112 

Cate~ory: 624-A 
Matnx: AQUEOUS 
QC Lot: 09 AUG 92-H QC Run: 11 AUG 92-H 
Concentration Units: ug/L 

1,2-Dichloroethane-d4 50.0 44.1 BB B2-112 
4-Bromofluorobenzene 50.0 51.0 102 B3-113 
Toluene-dB 50.0 50.5 101 90-112 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 11 AUG 92-H QC Run: 14 AUG 92-H 
Concentration Units: ug/L 

1,2-Dichloroethane-d4 50.0 46.9 94 B2-112 
4-Bromofluorobenzene 50.0 4B.2 96 B3-113 
Toluene-dB 50.0 53.7 107 90-112 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



II! 

----------------------------------~--------------------~Enseco 

METHOD BLANK REPORT 
/olatile Organics by GC/MS 

Analyte Result Units 

Test: 8240CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 09 AUG 92-H QC Run: 12 AUG 92-H2 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 

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

3.5 
ND 
ND 

ND 
ND 
NO 
NO 
NO 

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

J =Result is detected below the reporting limit or is an 
estimated concentration. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 

5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 

5.0 

5.0 
20 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
500 
5.0 

20 
5.0 
200 

10 
5.0 
5.0 

A Corning Company 

J 



~
--------------------------------------------------------~Enseco 

METHOD BLANK REPORT 
'olatile Organics by GC/MS (cont.) 

Analyte Result Units 

Test: 8240CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 09 AUG 92-H QC Run: 12 AUG 92-H2 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Test: 8240CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 09 AUG 92-H QC Run: 11 AUG 92-H 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 

2.7 

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

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

J =Result is detected below the reporting limit or is an 
estimated concentration. 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 

5.0 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 

5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

A Corning Company 

J 



li 

--------------------------------------------------------~Enseco 

.METHOD BLANK REPORT 
'olatile Organics by GC/MS (cont.) 

Analyte Result Units 

Test: 8240CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 09 AUG 92-H QC Run: 11 AUG 92-H 

1,2-Dibromo-3-chloro-
propane (DBCP) 

1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

6.8 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

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

7.3 

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

J =Result is detected below the reporting limit or is an 
estimated concentration. 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Reporting 
Limit 

10 
10 

5.0 

5.0 
20 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
500 
5.0 

20 
5.0 
200 

10 
5.0 
5.0 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 

5.0 

A Corning Company 

J 

J 



---------------------------------------------------------~Enseco 

METHOD BLANK REPORT 
olatile Organics by GC/MS (cont.) 

Analyte Result Units 

Test: 8240CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 11 AUG 92-H QC Run: 14 AUG 92-H 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
1ibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-bi.Jtene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dich1oropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
I so butanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

2.4 
ND 
NO 

NO 
NO 
ND 
ND 
ND 

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

J =Result is detected below the reporting limit or is an 
estimated concentration. 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 

5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 

5.0 

5.0 
20 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
500 
5.0 

20 
5.0 
200 

10 
5.0 
5.0 

A Coming Company 

J 



I, 

--------------------------------------------------------~Enseco 
A Corning Company 

METHOD BLANK REPORT 
/olatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 8240CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 11 AUG 92-H QC Run: 14 AUG 92-H 

Methyl methacrylate ND ug/L 20 
4-Methyl-2-pentanone 

ug/L (MIBK) ND 10 
Propionitrile ND ug/L 5.0 
Styrene ND ug/L 5.0 
1,1,1,2-Tetrachloroethane ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
1,1,1-Trichloroethane ND ug/L 5.0 
1,1,2-Trichloroethane ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Trichlorofluoromethane ND ug/L 5.0 
1,2,3-Trichloropropane ND ug/L 5.0 
Vinyl acetate ND ug/L 10 
Vinyl chloride ND ug/L 10 
Xylenes (total) ND ug/L 5.0 



----------------------------------------------------------~EnDeco 
A Corning Company 

Quality Control Report 

The Enseco laboratories operate under a vigorous QA/QC program designed to 
ensure the generation of scientifically valid, legally defensible data by 
monitoring every aspect of laboratory operations. Routine QA/QC procedures 
include the use of approved methodologies, independent verification of 
analytical standards, use of duplicate Laboratory Control Samples to assess 
the precision and accuracy of the methodology on a routine basis, and a 
rigorous system of data review. 

In addition, the Enseco laboratories maintain a comprehensive set of 
certifications from both state and federal governmental agencies which require 
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical 
Laboratory is certified by the EPA under the EPA/CLP program for both Organic 
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army 
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah, 
and Florida, among others. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 
generation of scientifically valid, legally defensible data 

2) assess the laboratory•s performance of the analytical method 
using control limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical 
data so that QC decisions can be made immediately at the bench, 
and 

4) provide a standard set of reportables which assures the client 
of the quality of his data. 



------------------------------------------------------------~En6eco 
A Coming Company 

The Enseco QC program is based upon monitoring the prec1s1on and accuracy 
of an analytical method by analyzing a set of Duplicate Control Samples (DCS) 
at frequent, well-defined intervals. Each DCS is a well-characterized matrix 
which is spiked with target compounds at 5-100 times the reporting limit, 
depending upon the methodology being monitored. The purpose of the DCS is not 
to duplicate the sample matrix, but rather to provide an interference-free, 
homogeneous matrix from which to gather data to establish control limits. 
These limits are used to determine whether data generated by the laboratory on 
any given day is in control. 

Control limits for accuracy {percent recovery) are based on the average, 
historical percent recovery+/- 3 standard deviation units. Control limits 
for precision (relative percent difference) range from 0 (identical duplicate 
DCS results) to the average, historical relative percent difference + 3 

standard deviation units. These control limits are fairly narrow based on the 
consistency of the matrix being monitored and are updated on a quarterly 
basis. 

For each batch of samples analyzed, an additional control measure is taken 
in the form of a Single Control Sample (SCS). The SCS consists of a control 
matrix that is spiked with either representative target compounds or surrogate 
compounds appropriate to the method being used. An SCS is prepared for each 
sample lot for which the DCS pair are not analyzed. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = -------------------------- X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCS1 - Measured Concentration DCS2 1 

RPD = -------------------------- X 100 
(Measured Concentration DCS1 + Measured Concentration DCS2)/2 



----------------------------------------------------------~Enseco 
A Corning Company 

All samples analyzed concurrently by the same test are assigned the same 

QC lot number. Projects which contain numerous samples, analyzed over several 

days, may have multiple QC lot numbers associated with each test. The QC 

information which follows includes a listing of the QC lot numbers associated 

with each of the samples reported, DCS and SCS (where applicable) recoveries 

from the QC lots associated with the samples, and control limits for these 

lots. The QC data is reported by test code, in the order that the tests are 
reported in the analytical results section of this report. 



--------------------------------------------------------~Enseco 

C LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC/MS 

Laboratory 
Sample Number 

024283-0001-SA 
024283-0002-SA 
024283-0003-SA 
024283-0004-SA 
024283-0005-SA 
024283-0006-SA 
024283-0007-F8 
024283-0008-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

625-A 
625-A 
625-A 
625-A 
625-A 
625-A 
625-A 
625-A 

QC Lot Number 
(DCS) 

02 AUG 92-28 
02 AUG 92-28 
02 AUG 92-28 
02 AUG 92-28 
02 AUG 92-26 
02 AUG 92-28 
02 AUG 92-28 
02 AUG 92-28 

A Coming Company 

QC Run Number 
(SCS/8LANK) 

05 AUG 92-28 
05 AUG 92-28 
05 AUG 92-28 
05 AUG 92-28 
05 AUG 92-26 
05 AUG 92-28 
05 AUG 92-28 
05 AUG 92-28 



-------------------------------------------------------~En
seco 

~UPLICATE CONTROL SAMPLE REPORT 
,emivolatile Organics by GC/MS 

Analyte 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 
Concentration Units: ug/L 

Phenol 
2-Chloro~henol 
1,4-Dich orobenzene 
N-Nitroso-di-

n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Concentration 
Spiked Measured 

DCS1 DCS2 

100 86.0 76.4 
100 86.3 79.0 

50 23.9 20.5 

50 42.3 37.2 
50 24.1 20.4 

100 83.4 76.1 
50 31.1 26.5 

100 88.7 78.4 
50 38.7 36.9 

100 87.0 84.9 
50 37.4 36.7 

A Coming Company 

Accuracy Precision 

AVG 
Average(%) 

DCS Limits 
tRPD) 

D S Limit 

81.2 81 42-109 12 33 
82.6 83 50-104 8.8 38 
22.2 44 31-101 15 33 

39.8 80 49-109 13 30 
22.2 45 29-100 17 33 
79.8 80 48-112 9.2 37 
28.8 58 48- 99 16 27 
83.6 84· 29-124 12 53 
37.8 76 52-104 4.8 26 
86.0 86 25-132 2.4 49 
37.0 74 51-116 1.9 26 

:alculations are performed before rounding to avoid round-off errors in calculated results. 



'I' 
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~INGLE CONTROL SAMPLE REPORT 
~emivolatile Organics by GC/MS 

Analyte 

Cate~ory: 625-A 
Matnx: AQUEOUS 

Concentration 
Spiked Measured 

QC Lot: 02 AUG 92-28 QC Run: 05 AUG 92-28 
Concentration Units: ug/L 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
2-Fluorophenol 
Phenol-d5 
2,4,6-Tribromophenol 

100 
100 
100 
200 
200 
200 

57.2 
44.6 
58.5 

113 
116 

90.4 

Accuracy(%) 
SCS Limits 

57 44-103 
45 41- 99 
58 41-126 
56 37-100 
58 25-112 
45 40-115 

A Coming Company 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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~ETHOD BLANK REPORT 
;emivolatile Organics by GC/MS 

Reporting 
Analyte Result Units Limit 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-2B QC Run: 05 AUG 92-2B 

Acenaphthene ND ug/L 10 
Acenaphthylene ND ug/L 10 
Acetophenone ND ug/L 10 
2-Acetylaminofluorene ND ug/L 100 
4-Aminobiphenyl ND ug/L 10 
Aniline ND ug/L 10 
Anthracene ND ug/L 10 
Aramite NO ug/L 10 
Benzo!alanthracene NO ug/L 10 
Benzo b fluoranthene NO ug/L 10 
Benzo!k fluoranthene ND ug/L 10 
Benzo g,h,i)perylene NO ug/L 10 
Benzo a)~yrene NO ug/L 10 
Benzyl a cohol NO ug/L 10 
4-Bromo~henyl 

phenb ether NO ug/L 10 
Butyl enzyl phthalate NO ug/L 10 
2-sec-Butyl-4,6-dinitro-

phenol NO ug/L 10 
4-Chloroanil ine NO ug/L 10 
bis(2-Chloroethoxy)-

methane ND ug/L 10 
bisf2~Chloroethyl) ether NO ug/L 10 
bis 2-Chloroisopropyl)-

ether NO ug/L 10 
4-Chloro-3-meth{lphenol NO ug/L 10 
2-Chloronaphtha ene NO ug/L 10 
2-Chlorophenol NO ug/L 10 
4-Chlorophenyl 

phenyl ether NO ug/L 10 
Chrysene NO ug/L 10 
Dibenz(a,h)anthracene ND ug/L 10 
Dibenzofuran ND ug/L 10 
Di-n-butyl phthalate NO ug/L 10 
1,2-Dichlorobenzene ND ug/L 10 
1,3-Dichlorobenzene NO ug/L 10 
1,4-Dichlorobenzene ND ug/L 10 
3,3'-Dichlorobenzidine NO ug/L 20 
2,4-Dichlorophenol NO ug/L 10 
2,6-Dichlorophenol NO ug/L 10 
Diethyl phthalate ND ug/L 10 



ill 

~Enseco 
~ETHOD BLANK REPORT 

A Corning Company 

;emivolatile Organics by GC/MS (cont.) 

Reporting 

Analyte Result Units Limit 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 QC Run: 05 AUG 92-28 

Dimethoate NO ug/L 
~-Dimethylaminoazobenzene ND ug/L 10 

,12-Dimethylbenz(a)-
anthracene ND ug/L 10 

3,3'-Dimeth{lbenzidine ND ug/L 10 
a,a-Dimethy phenethyl- ug/L amine ND 10 

2,4-Dimethylhhenol ND ug/L 10 

Dimethyl pht alate ND ug/L 10 
1,3-Dinitrobenzene ND ug/L 10 

4,6-Dinitro-
2-methylphenol ND ug/L 50 

2,4-Dinitrophenol ND ug/L 50 
2,4-Dinitrotoluene ND ug/L 10 
2,6-Dinitrotoluene ND ug/L 10 
Di-n-octyl phthalate ND ug/L 10 
Diphenylamine ND ug/L 10 
Disulfoton NO ug/L 50 
bis(2-Ethylhexyl) 

hhthalate ND ug/L 10 
Et yl methanesulfonate ND ug/L 10 
Famphur ND ug/L 
Fluoranthene ND ug/L 10 
Fluorene ND ug/L 10 
Hexachlorobenzene ND ug/L 10 
Hexachlorobutadiene ND ug/L 10 
Hexachlorocyclopentadiene ND ug/L 10 
Hexachloroethane ND ug/L 10 
Hexachlorophene ND ug/L 
Hexachloropropene NO ug/L 10 
lndeno(1,2,3-cd)pyrene ND ug/L 10 
Isophorone ND ug/L 10 
lsosafrole ND ug/L 20 
Methapyrilene ND ug/L 10 

3-Methylcholanthrene ND ug/L 10 
Methyl methanesulfonate ND ug/L 10 
2-Methylnaphthalene ND ug/L 10 

Methyl ~arathion ND ug/L 50 
2-Methy phenol ND ug/L 10 

3/4-Methylphenol ND ug/L 10 

Naphthalene NO ug/L 10 



~Enseco 
METHOD BLANK REPORT 

A Coming Company 

iemivolatile Organics by GC/MS (cont. ) 

Reporting 

Analyte Result Units Limit 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 QC Run: 05 AUG 92-28 

1,4-Naphthoquinone NO ug/L 10 
1-Naphthylamine NO ug/L 10 
2-Naphthylamine NO ug/L 10 
2-Nitroanil ine NO ug/L 50 
3-Nitroanil i ne NO ug/L 50 
4-Nitroanil ine NO ug/L 50 
Nitrobenzene NO ug/L 10 
2-Nitrophenol NO ug/L 10 
4-Nitrophenol NO ug/L 50 
4-Nitroquinoline-1-oxide NO ug/L 
N-Nitroso-di-n-butylamine NO ug/L 10 
N-Nitrosodieth~lamine NO ug/L 10 
N-Nitrosodimet ylamine NO ug/L 10 
N-Nitrosodiphenylamine NO ug/L 10 
N-Nitroso-di-

n-propylamine NO ug/L 10 
N-Nitrosomethylethylamine NO ug/L 10 
N-Nitrosomorpholine NO ug/L 10 
N-Nitrosopiperidine NO ug/L 10 
N-Nitrosopyrrolidine NO ug/L 10 
5-Nitro-o-toluidine NO ug/L 10 
Parathion NO ug/L 50 
Pentachlorobenzene NO ug/L 10 
Pentichloroethane NO ug/L 10 
Pentachloronitrobenzene NO ug/L 50 
Pentachlorophenol ND ug/L 50 
Phenacetin ND ug/L 10 
Phenanthrene ND ug/L 10 
Phenol ND ug/L 10 
4-Phenylenediamine ND ug/L 
Phorate ND ug/L 100 
2-Picoline ND ug/L 10 
Pronamide ND ug/L 10 
Pyrene ND ug/L 10 
Pyridine ND ug/L 20 
Safrole ND ug/L 10 
Sulfotepp NO ug/L 50 
1,2,4,5-Tetrachloro-

benzene ND ug/L 10 
2,3,4,6-Tetrachlorophenol NO ug/L 50 
Thionazin ND ug/L 50 
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~ETHOO BLANK REPORT 
emivolatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 QC Run: 05 AUG 92-28 

2-Toluidine NO ug/L 10 
1,2,4-Trichlorobenzene NO ug/L 10 
2,4,5-Trichlorophenol NO ug/L 50 
2,4,6-Trichloro~henol NO ug/L 10 
0,0,0-Triethylp osphoro-

thioate NO ug/L 10 
1,3,5-Trinitrobenzene NO ug/L 10 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 QC Run: 05 AUG 92-28 

Acenaphthene NO ug/L 10 
Acenaphthylene NO ug/L 10 
Acetophenone NO ug/L 10 
2-Acetylaminofluorene NO ug/L 100 
'·-Ami nobi phenyl NO ug/L 10 
Aniline NO ug/L 10 
Anthracene NO ug/L 10 
Aramite NO ug/L 10 

Benzo!alanthracene NO ug/L 10 
Benzo b fluoranthene NO ug/L 10 
Benzo k fluoranthene NO ug/L 10 
Benzo g,h,i)perylene NO ug/L 10 

Benzo(a)~yrene NO ug/L 10 
Benzyl a cohol NO ug/L 10 

4-Bromo~hen~l 
pheny et er NO ug/L 10 

Butyl benz{l phthalate NO ug/L 10 
2-sec-Buty -4,6-dinitro-

phenol NO ug/L 10 
4-Chloroanil ine NO ug/L 10 
bis(2-Chloroethoxy)-

methane NO ug/L 10 

bis~2-Chloroethyl) ether NO ug/L 10 
bis 2-Chloroisopropyl)-

ether NO ug/L 10 
4-Chloro-3-methylphenol NO ug/L 10 
2-Chloronaphthalene NO ug/L 10 
2-Chlorophenol NO ug/L 10 
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~ETHOD BLANK REPORT 
emivolatile Organics by GC/MS (cant. ) 

Reporting 
Analyte Result Units Limit 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 QC Run: 05 AUG 92-28 

4-Chlorophenyl 
phenyl ether NO ug/L 10 

Chrysene NO ug/L 10 
Dibenz(a,h)anthracene NO ug/L 10 
Dibenzofuran NO ug/L 10 
Di-n-but{l phthalate NO ug/L 10 
1,2-Dich orobenzene NO ug/L 10 
1,3-0ichlorobenzene NO ug/L 10 
1,4-Dichlorobenzene NO ug/L 10 
3,3'-Dichlorobenzidine NO ug/L 20 
2,4-Dichlorophenol NO ug/L 10 
2,6-0ichlorophenol NO ug/L 10 
Diethyl phthalate NO ug/L 10 
Dimethoate NO ug/L 
p-Dimethylaminoazobenzene NO ug/L 10 
7,12-Dimethylbenz(a)-

anthracene NO ug/L 10 
~.3'-Dimeth{lbenzidine NO ug/L 10 
a,a-Dimethy phenethyl-

amine NO ug/L 10 
2,4-Dimethhl~henol NO ug/L 10 
Dimethyl p t alate NO ug/L 10 
1,3-Dinitrobenzene · NO ug/L 10 
4,6-Dinitro-

2-methylphenol NO ug/L 50 
2,4-Dinitrophenol NO ug/L 50 
2,4-Dinitrotoluene NO ug/L 10 
2,6-Dinitrotoluene NO ug/L 10 
Di-n-octyl phthalate NO ug/L 10 
Diphenylamine NO ug/L 10 
Disulfoton NO ug/L 50 
bis(2-Ethylhexyl) 

~hthalate NO ug/L 10 
Et yl methanesulfonate NO ug/L 10 
Famphur NO ug/L 
Fluoranthene NO ug/L 10 
Fluorene NO ug/L 10 
Hexachlorobenzene NO ug/L 10 
Hexachlorobutadiene NO ug/L 10 
Hexachlorocyclopentadiene NO ug/L 10 
Hexachloroethane NO ug/L 10 
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~ETHOO BLANK REPORT 
emivolatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 QC Run: OS AUG 92-28 

Hexachlorophene NO ug/L 
Hexachloropropene NO ug/L 10 
Indeno(1,2,3-cd)pyrene NO ug/L 10 
Isophorone NO ug/L 10 
Isosafrole NO ug/L 20 
Metha~yrilene NO ug/L 10 
3-Met ylcholanthrene NO ug/L 10 
Methyl methanesulfonate NO ug/L 10 
2-Methylnaphthalene NO ug/L 10 
Methyl ~arathion NO ug/L 50 
2-Methy phenol NO ug/L 10 
3/4-Methylphenol NO ug/L 10 
Naphthalene ND ug/L 10 
1,4-Naphthoquinone NO ug/L 10 
1-Naphthylamine NO ug/L 10 
2-Naphthylamine NO ug/L 10 
2-Nitroanil ine NO ug/L 50 
1-Nitroanil ine NO ug/L 50 
4-Nitroanil i ne NO ug/L 50 
Nitrobenzene NO ug/L 10 
2-Nitrophenol NO ug/L 10 
4-Nitrophenol NO ug/L 50 
4-Nitroquinoline-1-oxide NO ug/L 
N-Nitroso-di-n-butylamine NO ug/L 10 
N-Nitrosodiethylamine NO ug/L 10 
N-Nitrosodimethylamine NO ug/L 10 
N-Nitrosodiphenylamine NO ug/L 10 
N-Nitroso-di-

n-propylamine NO ug/L 10 
N-Nitrosometh~lethylamine NO ug/L 10 
N-Nitrosomorp oline NO ug/L 10 
N-Nitrosopiperidine NO ug/L 10 
N-Nitrosopyrrolidine NO ug/L 10 
5-Nitro-o-toluidine NO ug/L 10 
Parathion ND ug/L 50 
Pentachlorobenzene ND ug/L 10 
Pentachloroethane ND ug/L 10 
Pentachloronitrobenzene NO ug/L 50 
Pentachlorophenol NO ug/L 50 
Phenacetin ND ug/L 10 
Phenanthrene ND ug/L 10 



-------------------------------------------------------~Enseco 

~ETHOD BLANK REPORT 
,emivolatile Organics by GC/MS (cont.) 

Analyte Result 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 QC Run: 05 AUG 92-28 

Phenol ND 
4-Phenylenediamine NO 
Phorate ND 
2-Picoline ND 
Pronamide ND 
Pyrene ND 
Pyridine ND 
Safrole ND 
Sulfotep~ ND 
1,2,4,5- etrachloro-

benzene ND 
2,3,4,6-Tetrachlorophenol ND 
Thionazin ND 
2-Toluidine ND 
1,2,4-Trichlorobenzene ND 
2,4,5-Trichlorophenol ND 
2,4,6-Trichloro~henol ND 
),0,0-Triethylp osphoro-

thioate ND 
1,3,5-Trinitrobenzene ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

Reporting 
Limit 

10 

100 
10 
10 
10 
20 
10 
50 

10 
50 
50 
10 
10 
50 
10 

10 
10 

A Corning Company 
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C LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory 
Sample Number 

024283-0001-SA 
024283-0002-SA 
024283-0003-SA 
024283-0004-SA 
024283-0005-SA 
024283-0006-SA 
024283-0007-FB 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

ICP-AT 
ICP-AT 
ICP-AT 
ICP-AT 
ICP-AT 
ICP-AT 
ICP-AT 

QC Lot Number 
(DCS) 

06 AUG 92-2A 
06 AUG 92-2A 
06 AUG 92-2A 
06 AUG 92-2A 
06 AUG 92-2A 
06 AUG 92-2A 
06 AUG 92-2A 

A Corning Company 

QC Run Number 
(SCS/BLANK) 

06 AUG 92-2A 
06 AUG 92-2A 
06 AUG 92-2A 
06 AUG 92-2A 
06 AUG 92-2A 
06 AUG 92-2A 
06 AUG 92-2A 
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nUPLICATE CONTROL SAMPLE REPORT 
:etals Analysis and Preparation 

Concentration Accuracy Precision 
Analyte Spiked Measured Avera(e(%) ~RPD) 

DCS1 DCS2 AVG DCS imits D S Limit 

Category: ICP-AT 
Matrix: AQUEOUS 
QC Lot: 06 AUG 92-2A 
Concentration Units: mg/L 

Aluminum 2.0 2.35 2.35 2.35 117 75-125 0.1 20 
Antimony 0.5 0.566 0.569 0.567 113 75-125 0.5 20 
Arsenic 0.5 0.489 0.478 0.484 97 75-125 2.4 20 
Barium 2.0 2.17 2.19 2.18 109 75-125 0.9 20 
Beryllium 0.05 0.0605 0.0607 0.0606 121 75-125 0.3 20 
Cadmium 0.05 0.0383 0.0385 0.0384 77 75-125 0.4 20 
Calcium 100 111 112 111 111 75-125 1.0 20 
Chromium 0.2 0.211 0.215 0.213 106 75-125 1.8 20 
Cobalt 0.5 0.439 0.443 0.441 88 75-125 0.9 20 
Copper 0.25 0.250 0.245 0.247 99 75-125 2.0 20 
Iron 1.0 1.18 1.18 1.18 118 75-125 0.6 20 
Lead 0.5 0.440 0.446 0.443 89 75-125 1.2 20 
Magnesium 50 55.1 55.4 55.2 110 75-125 0.6 20 
Man~anese 0.5 0.447 0.451 0.449 90 75-125 0.9 20 
Nic el 0.5 0.448 0.448 0.448 90 75-125 0.2 20 
"'otassium 50 39.9 38.4 39.1 78 75-125 3.9 20 
Silver 0.05 0.0527 0.0540 0.0533 107 75-125 2.4 20 
Sodium 100 101 98.5 100 100 75-125 3.0 20 
Vanadium 0.5 0.572 0.575 0.574 115 75-125 0.4 20 
Zinc 0.5 0.453 0.454 0.454 91 75-125 0.3 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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~ETHOD BLANK REPORT 
.etals Analysis and Preparation 

Reporting 
Analyte Result Units Limit 

Test: ICP-AP9-AT 
Matrix: AQUEOUS 
QC Lot: 06 AUG 92-2A QC Run: 06 AUG 92-2A 

Cadmium ND mg/L 0.0050 
Chromium ND mg/L 0.010 
Lead ND mg/L 0.050 
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Introduction 

This report presents the analytical results as well as supporting 

information to aid in the evaluation and interpretation of the data and is 

arranged in the following order: 

o Sample Description Information 

o Analytical Test Requests 

o Analytical Results 

o Quality Control Report 

All analyses at Enseco are performed so that the maximum concentration of 

sample consistent with the method is analyzed. Dilutions are at times ' 

required to achieve linearity of the specific parameter or to reduce matrix 

interferences. In this event, reporting limits are adjusted proportionately. 

Surrogates may not be reportable in samples that have been diluted. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 

this project together with the internal laboratory identification number 

assigned for each sample. Each project received at Enseco-RMAL is assigned a 

unique six digit number. Samples within the project are numbered 

sequentially. The laboratory identification number is a combination of the 

six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 

(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 

each sample. The Custom Test column indicates where tests have been modified 

to conform to the specific requirements of this project. 
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Lab 10 

024235-0001-SA 
024235-0001-DU 
024235-0002-SA 
024235-0002-MS 
024235-0003-SA 
024235-0003-DU 
024235-0004-SA 
024235-0005-SA 
024235-0005-DU 
024235-0006-SA 
024235-0007 -SA. 
024235-0007-DU 
024235-0008-SA 
024235-0009-EB 
024235-0010-EB 
024235-0011- EB 
024235-0012-EB 
024235-0013-EB 
024235-0014-EB 
024235-0015-EB 
024235-0016-EB 

SAMPLE DESCRIPTION INFORMATION 
for 

Giant Refining Company 

Sampled Received 
Client 10 Matrix Date Time Date 

BTZC-5-1/BTZC-5-1A SOIL 30 JUL 92 12:05 01 AUG 92 
BTZC-5-D SOIL 30 JUL 92 12:05 01 AUG 92 
BTZC-6-1/BTZC-6-1A SOIL 30 JUL 92 15:25 01 AUG 92 
BTZC-6-MS SOIL 30 JUL 92 15:25 01 AUG 92 
BTZC-7-1/BTZC-7-1A SOIL 30 JUL 92 16:25 01 AUG 92 
BTZC-7-D SOIL 30 JUL 92 16:25 01 AUG 92 
BTZC-8-1/BTZC-8-1A SOIL 30 JUL 92 17:00 01 AUG 92 
BTZC-1-1/BTZC-1-1A SOIL 30 JUL 92 10:55 01 AUG 92 
BTZC-1-10 SOIL 30 JUL 92 10:55 01 AUG 92 
BTZC-2-1/BTZC-2-1A SOIL 30 JUL 92 09:40 01 AUG 92 
BTZC-3-1/BTZC-3-1A SOIL 30 JUL 92 17:50 01 AUG 92 
BTZC-3-1D SOIL 30 JUL 92 17:50 01 AUG 92 
BTZC-4-1/BTZC-4-1A SOIL 30 JUL 92 18:40 01 AUG 92 
BTZC-1-R AQUEOUS 30 JUL 92 10:35 01 AUG 92 
BTZC-2-R AQUEOUS 30 JUL 92 09:15 01 AUG 92 
BTZC-3-R AQUEOUS 30 JUL 92 17:40 01 AUG 92 
BTZC-4-R AQUEOUS 30 JUL 92 18:20 01 AUG 92 
BTZC-5-R AQUEOUS 30 JUL 92 11:45 01 AUG 92 
BTZC-6-R AQUEOUS 30 JUL 92 15:10 01 AUG 92 
BTZC-7-R AQUEOUS 30 JUL 92 16:05 01 AUG 92 
BTZC-8-R AQUEOUS 30 JUL 92 16:45 01 AUG 92 
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Lab ID: 
024235 

0001 - 0008 

0009 - 0013' 
0015 - 0016 

0014 

Group 

ANALYTICAL TEST REQUESTS 
for 

Giant Refining Company 

Code Analysis Description 

A 

B 

c 

Volatile Organics 
Appendix IX List 

GC Screen For Low Level Soils 
Semivolatile Organics 

Appendix IX List 
Prep - Semivolatile Organics by GC/MS, Low 

Level Soils 
Percent Water 
Appendix IX Metals done by ICP 
Prep - Total Metals, ICP 

Volatile Organics 
Appendix IX List 

Screen - Volatile Organics 
Semivolatile Organics 

Appendix IX List 
Prep - Semivolatile Organics by GC/MS 
Appendix IX Metals (Total) done by ICP 
Prep - Total Metals, ICP 

Volatile Organics 
Appendix IX List 

Screen - Volatile Organics 
Appendix IX Metals (Total) done by ICP 
Prep - Total Metals, ICP 

Custom 
Test? 

N 
N 
N 
N 

N 

N 
y 
N 

N 
N 
N 
N 

N 
y 
N 

N 
N 
N 
y 
N 

A Corning Company 
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Analytical Results 

The analytical results for this project are presented in the following 

data tables. Each data table includes sample identification information, and 

when available and appropriate, dates sampled, received, authorized, prepared 

and analyzed. The authorization data is the date when the project was defined 

by the client such that laboratory work could begin. 

Data sheets contain a listing of the parameters measured in each test, the 

analytical results and the Enseco reporting limit. Reporting limits are 

adjusted to reflect dilution of the sample, when appropriate. Solid and waste 

samples are reported on an "as received" basis, i.e. no correction is made for 

moisture content. 

The results from the Standard Enseco QA/QC Program, which generates data 

which are independent of matrix effects, are provided subsequently. 
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Volatile Organics 
Appendix IX List 

Method 8240 

Client Name: Giant Refining Company 
Client ID: BTZC-6-1/BTZC-6-1A 
Lab ID: 024235-0002-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 05 AUG 92 

Dry wt. 
Parameter Result Units 

Acetone ND ugjkg 
Acetonitrile NO ugjkg 
Acrolein NO ugjkg 
Acrylonitrile ND ugjkg 
Allyl chloride NO ugjkg 
Benzene NO ug/kg 
Bromodichloromethane NO ugjkg 
Bromoform NO ug/kg 
Bromomethane NO ug/kg 
2-Butanone (ME~) NO ug/kg 
Carbon disulfide NO ug/kg 
Carbon tetrachloride NO ugjkg 
Chlorobenzene NO ugjkg 
Chloroethane NO ugjkg 
Chloroform ND ugjkg 
Chloromethane NO ug/kg 
Chloroprene NO ugjkg 
Dibromochloromethane ND ug/kg 
1,2-Dibromo-3-chloro-

propane (DBCP) NO ug/kg 
1,2-Dibromoethane (EDB) ND ug/kg 
Dibromomethane NO ug/kg 
trans-1,4-Dichloro-

2-butene NO ugjkg 
Dichlorodifluoromethane NO ug/kg 
1,1-Dichloroethane NO ugjkg 
1,2-Dichloroethane NO ugjkg 
1,1-Dichloroethene NO ugjkg 
1,2-Dichloroethene 

(total) NO ugjkg 
1,2-Dichloro~ropane NO ug/kg 
cis-1,3-Dich oropropene NO ugjkg 
trans-1,3-Dichloropropene NO ug/kg 
1,4-Dioxane NO ugjkg 
Ethyl benzene NO ug/kg 
Ethyl methacrylate NO ug/kg 
2-Hexanone NO ug/kg 
lodomethane ND ugjkg 
Isobutanol NO ugjkg 
Methacrylonitrile NO ug/kg 
Methylene chloride 1.6 ugjkg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

.:~~>Enseco 
A Corning Company 

Received: 01 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 ~ 

10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
10 
5.0 

200 
5.0 
5.0 J 

Reported By: Keith Campbell Approved By: Denise Beets 
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Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab 10: 

Giant Refining Company 
BTZC-6-1/BTZC-6-1A 
024235-0002-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 05 AUG 92 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

104 
96 
96 

Dry wt. 
Units 

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 

% 
% 
% 

Received: 01 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA = Not applicable 

Reported By: Keith Campbell Approved By: Denise Beets 
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Volatile Organics '"""./ 
A Coming Company 

Appendix IX List 
Method 8240 

Client Name: Giant Refining Company 
Client ID: BTZC-5-1/BTZC-5-1A 
Lab ID: 024235-0001-SA 
Matrix: SOIL Sampled: 30 JUL 92 Received: 01 AUG 92 
Authorized: 01 AUG 92 Prepared: 05 AUG 92 Analyzed: 13 AUG 92 

Dry wt. Reporting 
Parameter Result Units Limit 

Acetone 9.9 ug/kg 10 J 
Acetonitrile NO ug/kg 200 
Acrolein NO ug/kg 100 
Acrylonitrile NO ug/kg 100 
Allyl chloride NO ug/kg 10 
Benzene NO ug/kg 5.0 
Bromodichloromethane NO ug/kg 5.0 
Bromoform NO ug/kg 5.0 
Bromomethane NO ug/kg 10 
2-Butanone (MEK) NO ug/kg 10 
Carbon disulfide NO ug/kg 5.0 
Carbon tetrachloride NO ug/kg 5.0 
Chlorobenzene NO ug/kg 5.0 
Chloroethane NO ug/kg 10 
Chloroform NO ug/kg 5.0 
Chloromethane NO ug/kg 10 
Chloroprene NO ug/kg 5.0 
Dibromochloromethane NO ug/kg 5.0 
1,2-Dibromo-3-chloro-

propane (DBCP) NO ug/kg 10 
1,2-Dibromoethane (EDB) NO ug/kg 10 
Dibromomethane NO ug/kg 5.0 
trans-1,4-Dichloro-

2-butene NO ug/kg 5.0 
Dichlorodifluoromethane NO ug/kg 20 
1,1-Dichloroethane NO ug/kg 5.0 
1,2-Dichloroethane NO ug/kg 5.0 
1,1-Dichloroethene NO ug/kg 5.0 
1,2-Dichloroethene 

(total) NO ug/kg 5.0 
1,2-Dichloro~ropane NO ugjkg 5.0 
cis-1,3-Dich oropropene NO ug/kg 5.0 
trans-1,3-Dichloropropene NO ug/kg 5.0 
1,4-Dioxane NO ug/kg 500 
Ethyl benzene NO ugjkg 5.0 
Ethyl methacrylate NO ug/kg 20 
2-Hexanone NO ug/kg 10 
lodomethane NO ug/kg 5.0 
lsobutanol NO ug/kg 200 
Methacrylonitrile NO ug/kg 5.0 
Methylene chloride 1.8 ug/kg 5.0 J 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Reported By: Jon Danaceau Approved By: Denise Beets 
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Appendix IX List 
Method 8240 

Client Name: 
Client 10: 
Lab 10: 

Giant Refining Company 
BTZC-5-1/BTZC-5-1A 
024235-0001-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 05 AUG 92 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propi onitril e 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Result 

NO 

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

Recovery 

105 
92 
98 

Dry wt. 
Units 

ug/kg 

ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 

Received: 01 
Analyzed: 13 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA =Not applicable 

Reported By: Jon Danaceau Approved By: Denise Beets 

AUG 92 
AUG 92 
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Volatile Organics 
Appendix IX List 

Method 8240 

Client Name: Giant Refining Company 
Client 10: BTZC-7-1/BTZC-7-1A 
Lab 10: 024235-0003-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 05 AUG 92 

Dry wt. 
Parameter Result Units 

Acetone 8.5 ug/kg 
Acetonitrile NO ug/kg 
Acrolein NO ug/kg 
Acrylonitrile NO ug/kg 
Allyl chloride NO ug/kg 
Benzene NO ug/kg 
Bromodichloromethane NO ugjkg 
Bromoform NO ug/kg 
Bromomethane NO ug/kg 
2-Butanone (MEK) NO ug/kg 
Carbon disulfide NO ug/kg 
Carbon tetrachloride NO ug/kg 
Chlorobenzene NO ug/kg 
Chloroethane NO ug/kg 
Chloroform NO ug/kg 
Chloromethane NO ug/kg 
Chloroprene NO ug/kg 
Oibromochloromethane NO ugjkg 
1,2-Dibromo-3-chloro-

propane (DBCP) NO ug/kg 
1,2-Dibromoethane (EOB) NO ug/kg 
Oibromomethane NO ug/kg 
trans-1,4-Dichloro-

2-butene NO ug/kg 
Oichlorodifluoromethane NO ug/kg 
1,1-Dichloroethane NO ug/kg 
1,2-Dichloroethane NO ug/kg 
1,1-0ichloroethene NO ug/kg 
1,2-Dichloroethene 

(total) NO ug/kg 
1,2-Dichloro~ropane NO ug/kg 
cis-1,3-0ich oropropene NO ugjkg 
trans-1,3-0ichloropropene NO ug/kg 
1,4-0ioxane NO ug/kg 
Ethyl benzene NO ug/kg 
Ethyl methacrylate NO ug/kg 
2-Hexanone NO ug/kg 
Iodomethane NO ug/kg 
Isobutanol NO ug/kg 
Methacrylonitrile NO ug/kg 
Methylene chloride 1.7 ugjkg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~~Ensec--o 
A Coming Company 

Received: 01 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 J 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
10 
5.0 

200 
5.0 
5.0 J 

Reported By: Keith Campbell Approved By: Denise Beets 
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Volatile Organics 
Appendix IX List 

Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-7-1/BTZC-7-1A 
024235-0003-SA 
SOIL Sampled: 30 JUL 92 Matrix: 

Authorized: 01 AUG 92 Prepared: 05 AUG 92 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propi onitril e 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

102 
88 
92 

Dry wt. 
Units 

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 

% 
% 
% 

Note J . Result is detected below the reporting limit or 
estimated concentration. 

NO = Not detected 
NA = Not applicable 

Received: 01 AUG 92 
Analyzed: 13 AUG 92 

is 

Reporting 
Limit 

an 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Reported By: Keith Campbell Approved By: Denise Beets 

·Enseco 
A Corning Company 
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Volatile Organics 
Appendix IX List 

Method 8240 

Client Name: Giant Refining Company 
Client ID: BTZC-8-1/BTZC-8-1A 
Lab ID: 024235-0004-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 05 AUG 92 

Dry wt. 
Parameter Result Units 

Acetone 4.9 ug/kg 
Acetonitrile NO ug/kg 
Acrolein NO ug/kg 
Acryl oni tril e NO ug/kg 
Allyl chloride NO ug/kg 
Benzene NO ug/kg 
Bromodichloromethane NO ug/kg 
Bromoform NO ug/kg 
Bromomethane NO ug/kg 
2-Butanone (MEK) NO ug/kg 
Carbon disulfide NO ug/kg 
Carbon tetrachloride NO ug/kg 
Chlorobenzene NO ug/kg 
Chloroethane NO ug/kg 
Chloroform NO ug/kg 
Chloromethane NO ug/kg 
Chloroprene NO ug/kg 
Dibromochloromethane NO ug/kg 
1,2-Dibromo-3-chloro-

propane (DBCP) NO ug/kg 
1,2-Dibromoethane (EDB) NO ug/kg 
Dibromomethane NO ug/kg 
trans-1,4-Dichloro-

2-butene NO ug/kg 
Dichlorodifluoromethane ND ug/kg 
1,1-Dichloroethane ND ug/kg 
1,2-Dichloroethane NO ug/kg 
1,1-Dichloroethene ND ug/kg 
1,2-Dichloroethene 

(total) ND ug/kg 
1,2-Dichloro~ropane ND ug/kg 
cis-1,3-Dich oropropene ND ug/kg 
trans-1,3-Dichloropropene ND ug/kg 
1,4-Dioxane ND ug/kg 
Ethyl benzene ND ug/kg 
Ethyl methacrylate ND ug/kg 
2-Hexanone NO ug/kg 
Iodomethane NO ug/kg 
Isobutanol ND ug/kg 
Methacrylonitrile NO ug/kg 
Methylene chloride NO ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

It•·~ E 
.,,~21 nseco 

A Corning Company 

Received: 01 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 J 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
10 
5.0 

200 
5.0 
5.0 

Reported By: Keith Campbell Approved By: Denise Beets 



------------------------------------------------------------·~Enseco 
Volatile Organics ACorningCompany 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 

Giant Refining Company 
BTZC-8-1/BTZC-8-1A 
024235-0004-SA 
SOIL Sampled: 30 JUL 92 Received: 01 AUG 92 

Authorized: 01 AUG 92 Prepared: 05 AUG 92 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

112 
84 
96 

Dry wt. 
Units 

ugjkg 

ugjkg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ugjkg 
ugjkg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ugjkg 

% 
% 
% 

Analyzed: 13 AUG 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA =Not applicable 

Reported By: Keith Campbell Approved By: Denise Beets 

92 



_____________________ /;;;:; E 
·£~::~ nseco 

Vo 1 at i 1 e Organics A Corning Company 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-1-1/BTZC-1-1A 
024235-0005-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 05 AUG 92 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (ME~) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutanol 
Methacrylonitrile 
Methylene chloride 

Result 

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 
ND 

Dry wt. 
Units 

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 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
10 
5.0 

200 
5.0 
5.0 

Reported By: Cheryl Jones Approved By: Denise Beets 



-----------------------------------------------~~:E <:zi";~ nseco 
Volatile Organics AComingCompany 

Appendix IX List 
Method 8240 

Client Name: 
Client IO: 
Lab IO: 
Matrix: 

Giant Refining Company 
BTZC-1-1/BTZC-1-1A 
024235-0005-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

ND = Not detected 
NA =Not applicable 

Result 

ND 

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

Recovery 

103 
88 

100 

Dry wt. 
Units 

ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 

Received: 01 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Reported By: Cheryl Jones Approved By: Denise Beets 



li 

------------------------:j~:·Enseco 
Vo 1 at i 1 e Organics A Corning Company 

Appendix IX List 
Method 8240 

Client Name: 
Client 10: 
Lab ID: 

Giant Refining Company 
BTZC-2-1/BTZC-2-1A 
024235-0006-SA 

Matrix: SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutanol 
Methacrylonitrile 
Methylene chloride 

Result 

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

ND 
ND 
ND 

NO 
NO 
NO 
NO 
NO 

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

Dry wt. 
Units 

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 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 13 AUG 92 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
10 
5.0 

200 
5.0 
5.0 

Reported By: Cheryl Jones Approved By: Denise Beets 



II 

-------------------'~~ E ;:& nseco 
Volatile Organics AComingCompany 

Appendix IX List 
Method 8240 

Client Name: 
Client 10: 
Lab 10: 
Matrix: 

Giant Refining Company 
BTZC-2-1/BTZC-2-1A 
024235-0006-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Pro pi onitril e 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichlorpethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

ND = Not detected 
NA =Not applicable 

Result 

ND 

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

Recovery 

99 
88 

100 

Dry wt. 
Units 

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 

% 
% 
% 

Received: 01 
Analyzed: 13 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Reported By: Cheryl Jones Approved By: Denise Beets 

AUG 92 
AUG 92 



Volatile Organics 
~;~~· Enseco 

A Corning Company 

Appendix IX List 
Method 8240 

Client Name: Giant Refining Company 
Client ID: BTZC-3-1/BTZC-3-1A 
Lab ID: 024235-0007-SA 
Matrix: SOIL Sampled: 30 JUL 92 Received: 01 AUG 92 
Authorized: 01 AUG 92 Prepared: 05 AUG 92 Analyzed: 13 AUG 92 

Dry wt. Reporting 
Parameter Result Units Limit 

Acetone 6.5 ug/kg 10 J 
Acetonitrile NO ug/kg 200 
Acrolein NO ug/kg 100 
Acrylonitrile NO ug/kg 100 
Allyl chloride NO ug/kg 10 
Benzene NO ug/kg 5.0 
Bromodichloromethane NO ug/kg 5.0 
Bromoform NO ug/kg 5.0 
Bromomethane NO ug/kg 10 
2-Butanone (MEK) NO ug/kg 10 
Carbon disulfide NO ug/kg 5.0 
Carbon tetrachloride NO ug/kg 5.0 
Chlorobenzene NO ug/kg 5.0 
Chloroethane NO ug/kg 10 
Chloroform NO ug/kg 5.0 
Chloromethane NO ug/kg 10 
Chloroprene NO ug/kg 5.0 
Dibromochloromethane NO ug/kg 5.0 
1,2-Dibromo-3-chloro-

propane (DBCP) NO ug/kg 10 
1,2-Dibromoethane (EDB) NO ug/kg 10 
Dibromomethane NO ug/kg 5.0 
trans-1,4-Dichloro-

2-butene NO ug/kg 5.0 
Dichlorodifluoromethane NO ug/kg 20 
1,1-Dichloroethane NO ug/kg 5.0 
1,2-Dichloroethane NO ug/kg 5.0 
1,1-Dichloroethene NO ug/kg 5.0 
1,2-Dichloroethene 

(total) NO ug/kg 5.0 
1,2-Dichloro~ropane NO ug/kg 5.0 
cis-1,3-Dich oropropene NO ug/kg 5.0 
trans-1,3-Dichloropropene NO ug/kg 5.0 
1,4-Dioxane NO ug/kg 500 
Ethyl benzene NO ug/kg 5.0 
Ethyl methacrylate NO ug/kg 20 
2-Hexanone NO ug/kg 10 
Iodomethane NO ug/kg 5.0 
Isobutanol NO ug/kg 200 
Methacrylonitrile NO ug/kg 5.0 
Methylene chloride NO ug/kg 5.0 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Reported By: Cheryl Jones Approved By: Denise Beets 



Volatile Organics 
Appendix IX List 

Method 8240 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-3-1/BTZC-3-1A 
024235-0007-SA 

Matrix: SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 05 AUG 92 Authorized: 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propi onitril e 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Result 

NO 

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

Recovery 

107 
85 
99 

Dry wt. 
Units 

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 

% 
% 
% 

Received: 01 
Analyzed: 13 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA =Not applicable 

Reported By: Cheryl Jones Approved By: Denise Beets 

·· Enseco 
A Coming Company 

AUG 92 
AUG 92 



Volatile Organics 
,:;~> Enseco 

A Coming Company 

Appendix IX List 
Method 8240 

Client Name: Giant Refining Company 
Client ID: BTZC-4-1/BTZC-4-1A 
Lab ID: 024235-0008-SA 
Matrix: SOIL Sampled: 30 JUL 92 Received: 01 AUG 92 

Authorized: 01 AUG 92 Prepared: 05 AUG 92 Analyzed: 13 AUG 92 

Dry wt. Reporting 

Parameter Result Units Limit 

Acetone 3.2 ug/kg 10 J 

Acetonitrile ND ug/kg 200 
Acrolein ND ug/kg 100 

Acrylonitrile ND ug/kg 100 
Allyl chloride ND ug/kg 10 
Benzene ND ug/kg 5.0 
Bromodichloromethane ND ugjkg 5.0 
Bromoform ND ug/kg 5.0 
Bromomethane ND ug/kg 10 
2-Butanone (MEK) ND ug/kg 10 
Carbon disulfide ND ug/kg 5.0 
Carbon tetrachloride ND ug/kg 5.0 
Chlorobenzene ND ug/kg 5.0 
Chloroethane ND ug/kg 10 
Chloroform ND ug/kg 5.0 
Chloromethane ND ug/kg 10 
Chloroprene ND ug/kg 5.0 
Dibromochloromethane ND ug/kg 5.0 
1,2-Dibromo-3-chloro-

propane (DBCP) ND ug/kg 10 

1,2-Dibromoethane (EDB) ND ug/kg 10 
Dibromomethane ND ug/kg 5.0 
trans-1,4-Dichloro-

2-butene ND ug/kg 5.0 
Dichlorodifluoromethane ND ug/kg 20 

1,1-Dichloroethane ND ug/kg 5.0 
1,2-Dichloroethane ND ug/kg 5.0 

1,1-Dichloroethene ND ug/kg 5.0 
1,2-Dichloroethene 

(total) ND ug/kg 5.0 

1,2-Dichloro)ropane ND ug/kg 5.0 
cis-1,3-Dich oropropene ND ug/kg 5.0 

trans-1,3-Dichloropropene ND ug/kg 5.0 

1,4-Dioxane ND ug/kg 500 

Ethyl benzene ND ug/kg 5.0 

Ethyl methacrylate ND ug/kg 20 

2-Hexanone ND ug/kg 10 

Iodomethane ND ug/kg 5.0 

Isobutanol ND ug/kg 200 

Methacrylonitrile ND ug/kg 5.0 
Methylene chloride 1.1 ug/kg 5.0 J 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Reported By: Cheryl Jones Approved By: Denise Beets 



---------------------------~;J.#Enseco 
Volatile Organics ACorningCompany 

Appendix IX List 
Method 8240 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 

Giant Refining Company 
BTZC-4-1/BTZC-4-1A 
024235-0008-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: OS AUG 92 Authorized: 

Parameter 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-TrichlorQethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

Toluene-dB 
4-Bromofluorobenzene 
1,2-0ichloroethane-d4 

Result 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

102 
83 

105 

Dry wt. 
Units 

ug/kg 

ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 

Received: 01 
Analyzed: 13 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
5.0 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NA =Not applicable 

Reported By: Cheryl Jones Approved By: Denise Beets 

AUG 92 
AUG 92 



Volatile Organics 
Appendix IX List 

Method 8240 

Client Name: Giant Refining Company 
Client ID: BTZC-1-R 
Lab ID: 024235-0009-EB 
Matrix: AQUEOUS Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 05 AUG 92 

Parameter Result Units 

Acetone ND ug/L 
Acetonitrile ND ug/L 
Acrolein ND ug/L 
Acrylonitrile ND ug/L 
Allyl chloride ND ug/L 
Benzene ND ug/L 
Bromodichloromethane ND ug/L 
Bromoform ND ug/L 
Bromomethane ND ug/L 
2-Butanone (MEK) ND ug/L 
Carbon disulfide ND ug/L 
Carbon tetrachloride ND ug/L 
Chlorobenzene ND ug/L 
Chloroethane ND ug/L 
Chloroform ND ug/L 
Chloromethane ND ug/L 
Chloroprene ND ug/L 
Dibromochloromethane ND ug/L 
1,2-Dibromo-3-chloro-

propane (DBCP) ND ug/L 
1,2-Dibromoethane (EDB) ND ug/L 
Dibromomethane ND ug/L 
trans-1,4-Dichloro-

2-butene ND ug/L 
Dichlorodifluoromethane ND ug/L 
1,1-Dichloroethane ND ug/L 
1,2-Dichloroethane ND ug/L 
1,1-Dichloroethene ND ug/L 
1,2-Dichloroethene 

(total) ND ug/L 
1,2-Dichloro)ropane ND ug/L 
cis-1,3-Dich oropropene ND ug/L 
trans-1,3-Dichloropropene ND ug/L 
1,4-Dioxane ND ug/L 
Ethyl benzene ND ug/L 
Ethyl methacrylate ND ug/L 
Iodomethane ND ug/L 
Isobutanol ND ug/L 
2-Hexanone ND ug/L 
Methacrylonitrile ND ug/L 
Methylene chloride 1.2 ug/L 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 01 
Analyzed: 11 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 
5.0 

5.0 
20 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

500 
5.0 

20 
5.0 

200 
10 
5.0 
5.0 

Reported By: Stephanie Boehnke Approved By: Denise Beets 

;i~.·Enseco 
A Coming Company 

AUG 92 
AUG 92 

J 



iii 

------------------------ ~~;/Enseco 
Volatile Organics 
Appendix IX List 

Method 8240 

Client Name: Giant Refining Company 
Client ID: BTZC-1-R 
Lab ID: 024235-0009-EB 
Matrix: AQUEOUS Sampled: 30 JUL 92 Received: 01 
Authorized: 01 AUG 92 Prepared: 05 AUG 92 Analyzed: 11 

Reporting 
Parameter Result Units Limit 

Methyl methacrylate ND ug/L 20 
4-Methyl-2-pentanone 

(MIBK) ND ug/L 10 
Propionitrile ND ug/L 5.0 
Styrene ND ug/L 5.0 
1,1,1,2-Tetrachloroethane ND ug/L 5.0 
1,1,2,2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
1,1,1-Trichloroethane ND ug/L 5.0 
1,1,2-Trichloroethane ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Trichlorofluoromethane ND ug/L 5.0 
1,2,3-Trichloropropane ND ug/L 5.0 
Vinyl acetate ND ug/L 10 
Vinyl chloride ND ug/L 10 
Xylenes (total) ND ug/L 5.0 

Surrogate Recovery 

Toluene-dB 100 % 
4-Bromofluorobenzene 100 % 
1,2-Dichloroethane-d4 105 % 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

ND = Not detected 
NA =Not applicable 

Reported By: Stephanie Boehnke Approved By: Denise Beets 

A Coming Comp•ny 

AUG 92 
AUG 92 



•I 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-5-1/BTZC-5-1A 
Lab ID: 024235-0001-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

Acenaphthene ND ug/kg 
Acenaphthylene ND ug/kg 
Acetophenone ND ug/kg 
2-Acetylaminofluorene ND ug/kg 
4-Aminobiphenyl ND ug/kg 
Aniline ND ug/kg 
Anthracene ND ug/kg 
Aramite ND ug/kg 
Benzo alanthracene ND ug/kg 
Benzo b fluoranthene ND ug/kg 
Benzo k fluoranlhene ND ug/kg 
Benzo g,h,i)perylene ND ug/kg 
Benzo a)~yrene ND ug/kg 
Benzyl a cohol ND ug/kg 
4-Bromophenyl 

~henyl ether ND ug/kg 
Buty benzyl phthalate ND ug/kg 
2-sec-But,l-4,6-dinitro-

~heno ND ug/kg 
4-Ch oroanil i ne ND ug/kg 
bis(2-Chloroethoxy)-

methane ND ug/kg 
bis~2-Chloroethyl) ether ND ug/kg 
bis 2-Chloroisopropyl)-

ether ND ug/kg 
4-Chloro-3-meth,lphenol ND ug/kg 
2-Chloronaphtha ene ND ug/kg 
2-Chlorophenol ND ug/kg 
4-Chlorophenyl 

phenyl ether ND ug/kg 
Chrysene ND ug/kg 
Dibenz(a,h)anthracene ND ug/kg 
Dibenzofuran ND ug/kg 
Di-n-butyl phthalate ND ug/kg 
1,2-Dichlorobenzene ND ug/kg 
1,3-Dichlorobenzene ND ug/kg 
1,4-Dichlorobenzene ND ug/kg 
3,3'-Dichlorobenzidine ND ug/kg 
2,4-Dichlorophenol ND ug/kg 
2,6-Dichlorophenol ND ug/kg 
Diethyl phthalate ND ug/kg 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

· 'h.·Enseco 
A Coming Company 

Received: 01 AUG 92 
Analyzed: 07 SEP 92 

Reporting 
Limit 

330 
330 
330 

3300 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 

330 
330 

330 
330 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



II 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-5-1/BTZC-5-1A 
Lab IO: 024235-0001-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

Dimethoate NO ug/kg 
~-Dimethylaminoazobenzene NO ug/kg 

,12-Dimethylbenz(a)-
anthracene NO ug/kg 

3,3'-Dimethylbenzidine NO ug/kg 
a,a-Dimethylphenethyl-

amine NO ug/kg 
2,4-Dimethyl~henol NO ug/kg 
Dimethyl pht alate NO ug/kg 
1,3-Dinitroben~ene NO ug/kg 
4, 6-Di nitro-

2-methyl~henol NO ug/kg 
2,4-Dinitrop enol NO ug/kg 
2,4-Dinitrotoluene NO ug/kg 
2,6-Dinitrotoluene NO ug/kg 
Di-n-octyl phthalate NO ug/kg 
Diphenylamine NO ug/kg 
Disulfoton NO ug/kg 
bis(2-Eth{lhexyl) 

)htha ate NO ug/kg 
Ethy methanesulfonate NO ug/kg 
Famphur NO ug/kg 
Fluoranthene NO ug/kg 
Fluorene NO ug/kg 
Hexachlorobenzene NO ug/kg 
Hexachlorobutadiene NO ug/kg 
Hexachlorocyclopentadiene NO ug/kg 
Hexachloroethane NO ug/kg 
Hexachlorophene NO ug/kg 
Hexachloropropene NO ug/kg 
lndeno(1,2,3-cd)pyrene NO ug/kg 
Isophorone NO ug/kg 
Isosafrole NO ug/kg 
Metha~yrilene NO ug/kg 
3-Met ylcholanthrene NO ug/kg 
Methyl methanesulfonate NO ug/kg 
2-Methylnaphthalene NO ug/kg 
Methyl )arathion NO ug/kg 
2-Methy phenol / NO ug/kg 
3/4-Methylphenol / NO ug/kg 
Naphthalene NO ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 07 SEP 92 

Reporting 
Limit 

330 

330 
330 

330 
330 
330 
330 

1600 
1600 
330 
330 
330 
330 

1600 

330 
330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
660 
330 
330 
330 
330 

1600 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

-Enseco 
A Cornmg Company 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-5-1/BTZC-5-1A 
Lab ID: 024235-0001-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

1,4-Naphthoquinone NO ug/kg 
1-Naphthylamine NO ug/kg 
2-Naphthylamine NO ug/kg 
2-Nitroanil i ne NO ug/kg 
3-Nitroanil ine NO ug/kg 
4-Ni troanil i ne NO ug/kg 
Nitrobenzene NO ug/kg 
2-Nitrophenol NO ug/kg 
4-Nitrophenol 41 ug/kg 
4-Nitroquinoli~e-1-oxide NO ug/kg 
N-Nitroso-di-n-butylamine NO ug/kg 
N-Nitrosodieth~lamine NO ug/kg 
N-Nitrosodimet ylamine NO ug/kg 
N-Nitrosodiphenylamine NO ug/kg 
N-Nitroso-di-

n-propylamine NO ug/kg 
N-Nitrosomethylethylamine NO ug/kg 
N-Nitrosomorpholine NO ug/kg 
N-Nitrosopiperidine NO ug/kg 
N-Nitrosopyrrolidine NO ug/kg 
5-Nitro-o-toluidine NO ug/kg 
Parathion NO ug/kg 
Pentachlorobenzene NO ug/kg 
Pentachloroethane NO ug/kg 
Pentachloronitrobenzene NO ug/kg 
Pentachlorophenol NO ug/kg 
Phenacetin NO ug/kg 
Phenanthrene NO ug/kg 
Phenol NO ug/kg 
4-Phenylenediamine NO ug/kg 
Phorate NO ug/kg 
2-Picoline NO ug/kg 
Pronamide NO ug/kg 
Pyrene NO ug/kg 
Pyridine NO ugfkg 
Safrole NO ug/kg 
Sulfotepp NO ug/kg 
1,2,4,5-Tetrachloro-

benzene NO ug/kg 
2,3,4,6-Tetrachlorophenol NO ug/kg 
Thionazin NO ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

~,:~~"· Enseco 
A Corning Company 

Received: 01 AUG 92 
Analyzed: 07 SEP 92 

Reporting 
Limit 

330 
330 
330 

1600 
1600 
1600 
330 
330 

1600 J 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 

1600 
330 
330 

1600 
1600 
330 
330 
330 

3300 
330 
330 
330 
660 
330 

1600 

330 
1600 
1600 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



--------------------~· E ,~~;1 nseco 
Semi vo 1 at i 1 e Organics A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 

Giant Refining Company 
BTZC-5-1/BTZC-5-1A 

Lab ID: 
Matrix: 
Authorized: 

Parameter 

024235-0001-SA 
SOIL 
01 AUG 92 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2- Fl uoropheno 1 
2,4,6-Tribromophenol 

Sampled: 30 JUL 92 
Prepared: 04 AUG 92 

Result 

ND 
ND 
ND 
ND 

ND 
ND 

Recovery 

76 
95 
88 
69 
70 
83 

Dry wt. 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 01 AUG 92 
Analyzed: 07 SEP 92 

Reporting 
Limit 

330 
330 

1600 
330 

330 
330 

Note J : Result is detected below the reporting limit or is an 
estimated concentration. 

ND = Not detected 
NA =Not applicable 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



'II 

________________________ ;,Iz~/Enseco 
Semivolatile Organics · · AComingcompany 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-6-1/BTZC-6-1A 
024235-0002-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Parameter 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo alanthracene 
Benzo b fluoranthene 
Benzo k fluoranthene 
Benzo g,h,i)perylene 
Benzo a)pyrene 
Benzyl alcohol 
4-Bromophenyl 

phenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitro

phenol 
4-Chloroanil ine 
bis(2-Chloroethoxy)

methane 
bis(2-Chloroethyl) ether 
bis(2-Chloroisopropyl)-

ether 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl 

phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 

Result 

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 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 

Dry wt. 
Units 

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 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 07 SEP 92 

Reporting 
Limit 

330 
330 
330 

3300 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 

330 
330 

330 
330 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client 10: BTZC-6-1/BTZC-6-1A 
Lab 10: 024235-0002-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

Dimethoate NO ug/kg 
p-Dimethylaminoazobenzene NO ug/kg 
7,12-Dimethylbenz(a)-

anthracene NO ugjkg 
3,3'-Dimethylbenzidine NO ug/kg 
a,a-Dimethylphenethyl-

amine NO ug/kg 
2,4-Dimethyl~henol NO ugjkg 
Dimethyl pht alate NO ug/kg 
1,3-Dinitrobenzene NO ug/kg 
4, 6-Di nitro-

2-methyl~henol NO ug/kg 
2,4-Dinitrop enol NO ug/kg 
2,4-Dinitrotoluene NO ugjkg 
2,6-Dinitrotoluene NO ug/kg 
Di-n-octyl phthalate NO ugjkg 
Diphenylamine NO ug/kg 
Disulfoton NO ug/kg 
bis(2-Eth{lhexyl) 

~htha ate NO ug/kg 
Ethy methanesulfonate NO ugjkg 
Famphur NO ug/kg 
Fluoranthene NO ug/kg 
Fluorene NO ug/kg 
Hexachlorobenzene NO ug/kg 
Hexachlorobutadiene NO ug/kg 
Hexachlorocyclopentadiene NO ug/kg 
Hexachloroethane NO ug/kg 
Hexachlorophene NO ug/kg 
Hexachloropropene NO ugjkg 
Indeno(1,2,3-cd)pyrene NO ug/kg 
Isophorone NO ug/kg 
Isosafrole NO ugjkg 
Metha~yrilene NO ugjkg 
3-Met ylcholanthrene NO ug/kg 
Methyl methanesulfonate NO ug/kg 
2-Methylnaphthalene NO ug/kg 

Methyl ~arathion NO ug/kg 
2-Methy phenol / NO- ugjkg 
3/4-Methylphenol ~ NO~ ug/kg 
Naphthalene NO ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 
Analyzed: 07 

Reporting 
Limit 

330 

330 
330 

330 
330 
330 
330 

1600 
1600 
330 
330 
330 
330 

1600 

330 
330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
660 
330 
330 
330 
330 

1600 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

-;:~~~" Enseco 
~·;•.' 

A Coming Company 

AUG 92 
SEP 92 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-6-1/BTZC-6-1A 
Lab ID: 024235-0002-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

1,4-Naphthoquinone NO ugjkg 
1-Naphthylamine NO ugjkg 
2-Naphthylamine NO ug/kg 
2-Nitroani line NO ug/kg 
3-Nitroaniline NO ug/kg 
4-Ni troanil i ne NO ug/kg 
Nitrobenzene NO ug/kg 
2-Nitrophenol NO ug/kg 
4-Nitrophenol NO ug/kg 
4-Nitroquinoline-1-oxide NO ugjkg 
N-Nitroso-di-n~butylamine NO ugjkg 
N-Nitrosodieth~lamine NO ugjkg 
N-Nitrosodimet ylamine NO ug/kg 
N-Nitrosodiphenylamine NO ugjkg 
N-Nitroso-di-

n-propylamine NO ugjkg 
N-Nitrosomethylethylamine NO ug/kg 
N-Nitrosomorpholine NO ugjkg 
N-Nitrosopiperidine NO ugjkg 
N-Nitrosopyrrolidine NO ug/kg 
5-Nitro-o-toluidine NO ugjkg 
Parathion NO ug/kg 
Pentachlorobenzene NO ugjkg 
Pentachloroethane NO ug/kg 
Pentachloronitrobenzene NO ugjkg 
Pentachlorophenol NO ug/kg 
Phenacetin NO ugjkg 
Phenanthrene NO ugjkg 
Phenol NO ug/kg 
4-Phenylenediamine NO ug/kg 
Phorate NO ug/kg 
2-Picoline NO ugjkg 
Pronamide NO ug/kg 
Pyrene NO ug/kg 
Pyridine NO ugjkg 
Safrole NO ugjkg 
Sulfotepp NO ug/kg 
1,2,4,5-Tetrachloro-

benzene NO ugjkg 
2,3,4,6-Tetrachlorophenol NO ug/kg 
Thionazin NO ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 
Analyzed: 07 

Reporting 
Limit 

330 
330 
330 

1600 
1600 
1600 
330 
330 

1600 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 

1600 
330 
330 

1600 
1600 
330 
330 
330 

3300 
330 
330 
330 
660 
330 

1600 

330 
1600 
1600 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

,,,~ ... ;,Enseco 
"" ·~/ 

A Corning Company 

AUG 92 
SEP 92 



-----------------------<'::fuEnseco 
Semivolatile Organics AComingCompany 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 

Giant Refining Company 
BTZC-6-1/BTZC-6-1A 
024235-0002-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 04 AUG 92 Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA =Not applicable 

Result 

ND 
ND 
ND 
ND 

ND 
ND 

Recovery 

69 
69 
82 
67 
70 
63 

Dry wt. 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 01 AUG 92 
Analyzed: 07 SEP 92 

Reporting 
Limit 

330 
330 

1600 
330 

330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



________________________ i::~····Enseco 
Semivolatile Organics ACornmgC:ompany 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-7-1/BTZC-7-1A 
024235-0003-SA 

Matrix: SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 04 AUG 92 Authorized: 

Parameter 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo alanthracene 
Benzo b fluoranthene 
Benzo k fluorarithene 
Benzo g,h,i)perylene 
Benzo a)pyrene 
Benzyl alcohol 
4-Bromophenyl 

phenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitro

phenol 
4-Chloroanil ine 
bis(2-Chloroethoxy)

methane 
bis(2-Chloroethyl) ether 
bis(2-Chloroisopropyl)-

ether 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl 

phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Dry wt. 
Units 

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 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 07 SEP 92 

Reporting 
Limit 

330 
330 
330 

3300 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 

330 
330 

330 
330 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



_____________________ <·q·- E 
· ~-::;: nseco 

Semivolatile Organics ACorningCompany 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-7-1/BTZC-7-1A 
024235-0003-SA 

Matrix: SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 04 AUG 92 Authorized: 

Parameter 

Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)-

anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphenethyl-

amine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,3-Dinitrobenzene 
4 , 6- 0 i nitro- · 

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-Ethylhexyl) 

phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol ~ 
3/4-Methylphenol ~ 
Naphthalene 

Result 

NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO~ 

NO
NO 

Dry wt. 
Units 

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 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 07 SEP 92 

Reporting 
Limit 

330 

330 
330 

330 
330 
330 
330 

1600 
1600 
330 
330 
330 
330 

1600 

330 
330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
660 
330 
330 
330 
330 

1600 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-7-1/BTZC-7-1A 
Lab ID: 024235-0003-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

1,4-Naphthoquinone NO ug/kg 
1-Naphthylamine NO ug/kg 
2-Naphthylamine NO ug/kg 
2-Nitroanil i ne NO ug/kg 
3-Nitroanil ine NO ug/kg 
4-Ni troanil i ne NO ug/kg 
Nitrobenzene NO ug/kg 
2-Nitrophenol NO ug/kg 
4-Nitrophenol NO ug/kg 
4-Nitroquinoline-1-oxide NO ug/kg 
N-Nitroso-di-n-butylamine NO ug/kg 
N-Nitrosodiethhlamine NO ug/kg 
N-Nitrosodimet ylamine NO ug/kg 
N-Nitrosodiphenylamine NO ug/kg 
N-Nitroso-di-

n-propylamine NO ug/kg 
N-Nitrosomethylethylamine NO ug/kg 
N-Nitrosomorpholine NO ug/kg 
N-Nitrosopiperidine NO ug/kg 
N-Nitrosopyrrolidine NO ug/kg 
5-Nitro-o-toluidine NO ug/kg 
Parathion NO ug/kg 
Pentachlorobenzene NO ug/kg 
Pentachloroethane NO ug/kg 
Pentachloronitrobenzene NO ug/kg 
Pentachlorophenol NO ug/kg 
Phenacetin NO ug/kg 
Phenanthrene NO ug/kg 
Phenol NO ug/kg 
4-Phenylenediamine NO ug/kg 
Phorate NO ug/kg 
2-Picoline NO ug/kg 
Pronamide NO ug/kg 
Pyrene NO ug/kg 
Pyridine NO ug/kg 
Safrole NO ug/kg 
Sulfotepp NO ug/kg 
1,2,4,5-Tetrachloro-

benzene NO ug/kg 
2,3,4,6-Tetrachlorophenol NO ug/kg 
Thionazin NO ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 
Analyzed: 07 

Reporting 
Limit 

330 
330 
330 

1600 
1600 
1600 
330 
330 

1600 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 

1600 
330 
330 

1600 
1600 
330 
330 
330 

3300 
330 
330 
330 
660 
330 

1600 

330 
1600 
1600 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

... :">Enseco 
A Corning Company 

AUG 92 
SEP 92 



---------s-.-1-t-.-lo--. --------···:;:. .. Enseco 
em 1 V 0 a 1 e rg an 1 C S .#. A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 

Giant Refining Company 
BTZC-7-1/BTZC-7-1A 

Lab ID: 
Matrix: 
Authorized: 

Parameter 

024235-0003-SA 
SOIL 
01 AUG 92 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA =Not applicable 

Sampled: 30 JUL 92 
Prepared: 04 AUG 92 

Result 

NO 
NO 
NO 
ND 

NO 
ND 

Recovery 

81 
103 
103 

81 
82 
80 

Dry wt. 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 01 
Analyzed: 07 

Reporting 
Limit 

330 
330 

1600 
330 

330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

AUG 92 
SEP 92 



________________________ ;;~;~Enseco 
Semi vo 1 at i 1 e Organics ''" A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-8-l/BTZC-8-1A 
024235-0004-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Parameter 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo alanthracene 
Benzo b fluoranthene 
Benzo k fluorarithene 
Benzo g,h,i)perylene 
Benzo a)pyrene 
Benzyl alcohol 
4-Bromophenyl 

phenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitro

phenol 
4-Chloroanil ine 
bis(2-Chloroethoxy)

methane 
bis(2-Chloroethyl) ether 
bis(2-Chloroisopropyl)-

ether 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl 

phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 

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

Dry wt. 
Units 

ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ug/kg 
ugjkg 
ugjkg 

ug/kg 
ug/kg 

ug/kg 
ug/kg 

ugjkg 
ugjkg 

ugjkg 
ugjkg 
ugjkg 
ugjkg 

ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 
330 

3300 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 

330 
330 

330 
330 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-8-1/BTZC-8-1A 
Lab ID: 024235-0004-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

Dimethoate NO ug/kg 
7-Dimethylaminoazobenzene NO ug/kg 

,12-Dimethylbenz(a)-
anthracene NO ug/kg 

3,3'-Dimethylbenzidine NO ug/kg 
a,a-Dimethylphenethyl-

amine NO ug/kg 
2,4-Dimethylhhenol NO ug/kg 
Dimethyl pht alate NO ug/kg 
1,3-Dinitrobenzene NO ug/kg 
4, 6-Di nitro-

2-methylhhenol NO ug/kg 
2,4-Dinitrop enol NO ug/kg 
2,4-Dinitrotoluene NO ug/kg 
2,6-Dinitrotoluene NO ug/kg 
Di-n-octyl phthalate NO ug/kg 
Diphenylamine NO ug/kg 
Disulfoton NO ug/kg 
bis(2-Eth{lhexyl) 

)htha ate NO ug/kg 
Ethy methanesulfonate NO ug/kg 
Famphur NO ug/kg 
Fluoranthene NO ug/kg 
Fluorene NO ug/kg 
Hexachlorobenzene NO ug/kg 
Hexachlorobutadiene NO ug/kg 
Hexachlorocyclopentadiene NO ug/kg 
Hexachloroethane NO ug/kg 
Hexachlorophene NO ug/kg 
Hexachloropropene NO ug/kg 
Indeno(1,2,3-cd)pyrene NO ug/kg 
Isophorone NO ug/kg 
Isosafrole NO ug/kg 
Methahyrilene 35 ug/kg 
3-Met ylcholanthrene NO ug/kg 
Methyl methanesulfonate NO ug/kg 
2-Methylnaphthalene NO ug/kg 
Methyl ~arathion NO ug/kg 
2-Methy phenol NO- ug/kg 
3/4-Methyl pheno 1 - NO~ ug/kg 
Naphthalene NO ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

··~;~/ Enseco 
A Coming Company 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 

330 
330 

330 
330 
330 
330 

1600 
1600 
330 
330 
330 
330 

1600 

330 
330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
660 
330 J 
330 
330 
330 

1600 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



'li 

------------------------'>~?Enseco 
Semi vo 1 at i 1 e Organics A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 

Giant Refining Company 
BTZC-8-1/BTZC-8-1A 

Lab ID: 024235-0004-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroanil i ne 
3-Nitroanil ine 
4-Nitroanil ine 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
N-Nitroso-di -n-·butyl amine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

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 
ND 
ND 

Dry wt. 
Units 

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 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 
330 

1600 
1600 
1600 
330 
330 

1600 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 

1600 
330 
330 

1600 
1600 
330 
330 
330 

3300 
330 
330 
330 
660 
330 

1600 

330 
1600 
1600 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



II 

____________________ ,.::..E 
s · 1 t · 1 0 · <:::::,? nseco emlVO a 1 e rganlCS ._ ... ACorningCompany 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 

Giant Refining Company 
BTZC-8-1/BTZC-8-1A 
024235-0004-SA Lab ID: 

Matrix: SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 04 AUG 92 Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Ni trobenzene-d5' 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

Result 

ND 
ND 
ND 
ND 

ND 
ND 

Recovery 

71 
69 
87 
71 
71 
63 

Dry wt. 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 

1600 
330 

330 
330 

Note J . Result is detected below the reporting limit or is an . 
estimated concentration. 

ND = Not detected 
NA = Not applicable 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



II 

____________ S_e_m_i v_o_l_a_t_i l-e-0-rg_a_n_i -cs ___________ )::tf Enseco 
A Corning Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-1-1/BTZC-1-1A 
024235-0005-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Parameter 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo(alanthracene 
Benzo(b fluoranthene 
Benzo!k fluorarithene 
Benzo g,h,i)perylene 
Benzo a)pyrene 
Benzyl alcohol 
4-Bromophenyl 

phenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitro

phenol 
4-Chloroanil ine 
bis(2-Chloroethoxy)

methane 
bis(2-Chloroethyl) ether 
bis(2-Chloroisopropyl)-

ether 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl 

phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 

Result 

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 

Dry wt. 
Units 

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 
ugjkg 
ug/kg 
ugjkg 
ug/kg 
ugjkg 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 
330 

3300 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 

330 
330 

330 
330 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



------------------------ ··,~~~~Enseco 
Semi vo 1 at i 1 e Organics .,, A Corning Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-1-1/BTZC-1-1A 
024235-0005-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Parameter 

Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)-

anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphenethyl-

amine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,3-Dinitrobenzene 
4, 6-Di nitro- · 

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-Ethylhexyl) 

phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
lsosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol -
3/4-Methyl pheno 1 ~ 
Naphthalene 

Result 

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 

Dry wt. 
Units 

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 
ugjkg 
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 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 

330 
330 

330 
330 
330 
330 

1600 
1600 
330 
330 
330 
330 

1600 

330 
330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
660 
330 
330 
330 
330 

1600 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



_______________________ I"·~:·,Enseco 
Semivolatile Organics , .. AComingCompany 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-1-1/BTZC-1-1A 
024235-0005-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroanil ine 
3-Nitroanil ine 
4-Nitroanil; ne 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n:butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

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

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

NO 
NO 
NO 

Dry wt. 
Units 

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 

ugjkg 
ugjkg 
ugjkg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 
330 

1600 
1600 
1600 
330 
330 

1600 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 

1600 
330 
330 

1600 
1600 
330 
330 
330 

3300 
330 
330 
330 
660 
330 

1600 

330 
1600 
1600 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



'I: 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-1-1/BTZC-1-1A 
024235-0005-SA 

Matrix: SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 04 AUG 92 Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA =Not applicable 

Result 

ND 
ND 
ND 
ND 

ND 
ND 

Recovery 

68 
61 
82 
68 
68 
56 

Dry wt. 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 

1600 
330 

330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

Enseco 
A Corning Company 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client 10: BTZC-2-1/BTZC-2-1A 
Lab ID: 024235-0006-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

Acenaphthene ND ug/kg 
Acenaphthylene ND ug/kg 
Acetophenone ND ug/kg 
2-Acetylaminofluorene ND ug/kg 
4-Aminobiphenyl ND ug/kg 
Aniline ND ug/kg 
Anthracene ND ug/kg 
Aramite ND ug/kg 
Benzo alanthracene ND ug/kg 
Benzo b fluoranthene ND ug/kg 
Benzo k fluoranlhene ND ug/kg 
Benzo g,h,i)perylene ND ug/kg 
Benzo a)~yrene ND ug/kg 
Benzyl a cohol ND ug/kg 
4-Bromophenyl 

~henyl ether ND ug/kg 
Buty benzyl phthalate ND ug/kg 
2-sec-But,l-4,6-dinitro-

~heno ND ug/kg 
4-Ch oroanil i ne ND ug/kg 
bis(2-Chloroethoxy)-

methane ND ug/kg 
bis~2-Chloroethyl) ether ND ug/kg 
bis 2-Chloroisopropyl)-

ether ND ug/kg 
4-Chloro-3-meth,lphenol ND ug/kg 
2-Chloronaphtha ene ND ug/kg 
2-Chlorophenol ND ug/kg 
4-Chlorophenyl 

phenyl ether ND ug/kg 
Chrysene ND ug/kg 
Dibenz(a,h)anthracene ND ug/kg 
Dibenzofuran ND ug/kg 
Di-n-butyl phthalate ND ug/kg 
1,2-Dichlorobenzene ND ug/kg 
1,3-Dichlorobenzene ND ug/kg 
1,4-Dichlorobenzene ND ug/kg 
3,3'-Dichlorobenzidine ND ug/kg 
2,4-Dichlorophenol ND ug/kg 
2,6-Dichlorophenol ND ug/kg 
Diethyl phthalate ND ug/kg 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 
330 

3300 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 

330 
330 

330 
330 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

Enseco 
A Coming Company 



1: 

---------------------------~t~,Enseco 
Semi volatile Organics A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-2-1/BTZC-2-1A 
024235-0006-SA 

Matrix: SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 04 AUG 92 Authorized: 

Parameter 

Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)-

anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphenethyl-

amine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,3-Dinitrobenzene 
4 , 6- D i nitro- · 

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-Ethylhexyl) 

phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol ~ 
3/4-Methylphenol ~ 
Naphthalene 

Result 

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 

Dry wt. 
Units 

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 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 

330 
330 

330 
330 
330 
330 

1600 
1600 
330 
330 
330 
330 

1600 

330 
330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
660 
330 
330 
330 
330 

1600 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-2-1/BTZC-2-1A 
Lab ID: 024235-0006-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

1,4-Naphthoquinone NO ug/kg 
1-Naphthylamine NO ug/kg 
2-Naphthylamine NO ug/kg 
2-Nitroanil ine NO ug/kg 
3-Nitroanil ine NO ug/kg 
4-Nitroanil i ne NO ug/kg 
Nitrobenzene NO ug/kg 
2-Nitrophenol NO ug/kg 
4-Nitrophenol NO ug/kg 
4-Nitroquinoline-1-oxide NO ug/kg 
N-Nitroso-di-n:butylamine NO ug/kg 
N-Nitrosodiethhlamine NO ug/kg 
N-Nitrosodimet ylamine NO ug/kg 
N-Nitrosodiphenylamine NO ug/kg 
N-Nitroso-di-

n-propylamine NO ug/kg 
N-Nitrosomethylethylamine NO ug/kg 
N-Nitrosomorpholine NO ug/kg 
N-Nitrosopiperidine NO ug/kg 
N-Nitrosopyrrolidine NO ug/kg 
5-Nitro-o-toluidine NO ug/kg 
Parathion NO ug/kg 
Pentachlorobenzene NO ug/kg 
Pentachloroethane NO ug/kg 
Pentachloronitrobenzene NO ug/kg 
Pentachlorophenol NO ug/kg 
Phenacetin NO ug/kg 
Phenanthrene NO ug/kg 
Phenol NO ug/kg 
4-Phenylenediamine NO ug/kg 
Phorate NO ug/kg 
2-Picoline NO ug/kg 
Pronamide NO ug/kg 
Pyrene NO ug/kg 
Pyridine NO ug/kg 
Safrole NO ug/kg 
Sulfotepp NO ug/kg 
1,2,4,5-Tetrachloro-

benzene NO ug/kg 
2,3,4,6-Tetrachlorophenol NO ug/kg 
Thionazin NO ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 
330 

1600 
1600 
1600 
330 
330 

1600 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 

1600 
330 
330 

1600 
1600 
330 
330 
330 

3300 
330 
330 
330 
660 
330 

1600 

330 
1600 
1600 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

Enseco 
A Coming Company 



II 

-----------------------'/-;o:.,.,Enser;o 
"=~/ \._' 

Semi volatile Organics A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 

Giant Refining Company 
BTZC-2-1/BTZC-2-1A 

Lab ID: 
Matrix: 
Authorized: 

Parameter 

024235-0006-SA 
SOIL 
01 AUG 92 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA =Not applicable 

Sampled: 30 JUL 92 
Prepared: 04 AUG 92 

Result 

ND 
ND 
ND 
ND 

ND 
ND 

Recovery 

58 
49 
65 
58 
57 
48 

Dry wt. 
Units 

ug/kg 
ug/kg 
ug/kg 
ugjkg 

ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 

1600 
330 

330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



-----------------------
1~~Enseco 

Semivolatile Organics AComingcompany 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-3-1/BTZC-3-1A 
024235-0007-SA 

Matrix: SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 04 AUG 92 Authorized: 

Parameter 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo alanthracene 
Benzo b fluoranthene 
Benzo k fluoranthene 
Benzo g,h,i)perylene 
Benzo a)pyrene 
Benzyl alcohol 
4-Bromophenyl 

phenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitro

phenol 
4-Ch l oroanil i ne 
bis(2-Chloroethoxy)

methane 
bis(2-Chloroethyl) ether 
bis(2-Chloroisopropyl)-

ether 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl 

phenyl ether 
Chrysene 
Dibenz{a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Dry wt. 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
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 
ugjkg 
ug/kg 
ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 
330 

3300 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 

330 
330 

330 
330 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



-----------------------··:~Enseco 
Semi VO 1 at il e Organics . A Corning Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-3-1/BTZC-3-1A 
024235-0007-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Parameter 

Oimethoate 
p-Oimethylaminoazobenzene 
7,12-Dimethylbenz(a)-

anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphenethyl-

amine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,3-Dinitroben~ene 
4, 6- Din it ro-

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-0initrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-Ethylhexyl) 

phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol -
3/4-Methylphenol -
Naphthalene 

Result 

NO 
NO 

ND 
ND 

ND 
ND 
NO 
ND 

NO 
NO 
NO 
NO 
ND 
ND 
ND 

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

Dry wt. 
Units 

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 
ugjkg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 

330 
330 

330 
330 
330 
330 

1600 
1600 
330 
330 
330 
330 

1600 

330 
330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
660 
330 
330 
330 
330 

1600 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



----------------------------------------------------'~i.Enseco 
Semivolatile Organics ""' ACorningCompany 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-3-1/BTZC-3-1A 
024235-0007-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroanil ine 
4-Nitroanil i ne 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoli~e-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sul fotepp 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

Dry wt. 
Units 

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 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 
330 

1600 
1600 
1600 
330 
330 

1600 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 

1600 
330 
330 

1600 
1600 
330 
330 
330 

3300 
330 
330 
330 
660 
330 

1600 

330 
1600 
1600 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



II 

____________________ .=:.-- E 
~:~, nseco 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: 
Client 10: 
Lab 10: 

Giant Refining Company 
BTZC-3-1/BTZC-3-1A 
024235-0007-SA 

Matrix: SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: 04 AUG 92 Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

NO = Not detected 
NA =Not applicable 

Result 

NO 
NO 
NO 
NO 

NO 
NO 

Recovery 

73 
59 
82 
68 
70 
58 

Dry wt. 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

ugjkg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 01 AUG 92 
Analyzed: 08 SEP 92 

Reporting 
Limit 

330 
330 

1600 
330 

330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

A Coming Company 



li 

Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-4-1/BTZC-4-1A 
Lab ID: 024235-0008-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

Acenaphthene ND ug/kg 
Acenaphthylene ND ug/kg 
Acetophenone ND ug/kg 
2-Acetylaminofluorene ND ug/kg 
4-Aminobiphenyl ND ug/kg 
Aniline ND ug/kg 
Anthracene ND ug/kg 
Aramite ND ug/kg 
Benzo aj"nthracene ND ug/kg 
Benzo b fluoranthene ND ug/kg 
Benzo k fl uoranthene ND ug/kg 
Benzo g,h,i)perylene ND ug/kg 
Benzo a)pyrene ND ug/kg 
Benzyl alcohol ND ug/kg 
4-Bromophenyl 

)henyl ether ND ug/kg 
Buty benzyl phthalate ND ug/kg 
2-sec-But{l-4,6-dinitro-

)heno ND ug/kg 
4-Ch oroanil i ne ND ug/kg 
bis(2-Chloroethoxy)-

methane ND ug/kg 
bis~2-Chloroethyl) ether ND ug/kg 
bis 2-Chloroisopropyl)-

ether ND ug/kg 
4-Chloro-3-methylphenol ND ug/kg 
2-Chloronaphthalene ND ug/kg 
2-Chlorophenol ND ug/kg 
4-Chlorophenyl 

phenyl ether ND ug/kg 
Chrysene ND ug/kg 
Dibenz{a,h)anthracene ND ug/kg 
Dibenzofuran ND ug/kg 
Di-n-butyl phthalate ND ug/kg 
1,2-Dichlorobenzene ND ug/kg 
1,3-Dichlorobenzene ND ug/kg 
1,4-Dichlorobenzene ND ug/kg 
3,3'-Dichlorobenzidine ND ug/kg 
2,4-Dichlorophenol ND ug/kg 
2,6-Dichlorophenol ND ug/kg 
Diethyl phthalate ND ug/kg 

{continued on following page) 
ND = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 09 SEP 92 

Reporting 
Limit 

330 
330 
330 

3300 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 

330 
330 

330 
330 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

.~Enseco 
A Corning CompLtny 



-----------------------· :~.-Enseco 
Semi VO 1 at i 1 e Organics ._., A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-4-1/BTZC-4-1A 
024235-0008-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Parameter 

Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)-

anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphenethyl-

amine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,3-Dinitrobenzene 
4, 6-Di nitro- · 

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-Ethylhexyl) 

phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol ~ 
3/4-Methylphenol -
Naphthalene 

Result 

NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO ~ 
NO -
NO 

Dry wt. 
Units 

ug/kg 
ug/kg 

ug/kg 
ug/kg 

ug/kg 
ugjkg 
ug/kg 
ugjkg 

ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ugjkg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ug/kg 
ugjkg 
ugjkg 
ug/kg 
ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 09 SEP 92 

Reporting 
Limit 

330 

330 
330 

330 
330 
330 
330 

1600 
1600 
330 
330 
330 
330 

1600 

330 
330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
660 
330 
330 
330 
330 

1600 
330 
330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 



Semivolatile Organics 
Appendix IX List 

Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-4-1/BTZC-4-1A 
Lab ID: 024235-0008-SA 
Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Dry wt. 
Parameter Result Units 

1,4-Naphthoquinone NO ugjkg 
1-Naphthylamine NO ug/kg 
2-Naphthylamine NO ug/kg 
2-Nitroanil i ne NO ugjkg 
3-Nitroaniline NO ug/kg 
4-Nitroanil ine NO ugjkg 
Nitrobenzene NO ug/kg 
2-Nitrophenol NO ugjkg 
4-Nitropheno 1 NO ugjkg 
4-Nitroquinoline-1-oxide NO ug/kg 
N-Nitroso-di-n-butylamine NO ug/kg 
N-Nitrosodieth1lamine NO ug/kg 
N-Nitrosodimet ylamine NO ug/kg 
N-Nitrosodiphenylamine NO ug/kg 
N-Nitroso-di-

n-propylamine NO ug/kg 
N-Nitrosomethylethylamine NO ug/kg 
N-Nitrosomorpholine NO ugjkg 
N-Nitrosopiperidine NO ug/kg 
N-Nitrosopyrrolidine NO ugjkg 
5-Nitro-o-toluidine NO ug/kg 
Parathion NO ug/kg 
Pentachlorobenzene NO ug/kg 
Pentachloroethane NO ug/kg 
Pentachloronitrobenzene NO ug/kg 
Pentachlorophenol NO ug/kg 
Phenacetin NO ugjkg 
Phenanthrene NO ugjkg 
Phenol NO ug/kg 
4-Phenylenediamine NO ug/kg 
Phorate NO ugjkg 
2-Picoline NO ugjkg 
Pronamide NO ug/kg 
Pyrene NO ug/kg 
Pyridine NO ug/kg 
Safrole NO ug/kg 
Sulfotepp NO ug/kg 
1,2,4,5-Tetrachloro-

benzene NO ugjkg 
2,3,4,6-Tetrachlorophenol NO ug/kg 
Thionazin NO ug/kg 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 
Analyzed: 09 

Reporting 
Limit 

330 
330 
330 

1600 
1600 
1600 
330 
330 

1600 

330 
330 
330 
330 

330 
330 
330 
330 
330 
330 

1600 
330 
330 

1600 
1600 
330 
330 
330 

3300 
330 
330 
330 
660 
330 

1600 

330 
1600 
1600 

Reported By: Ethan Hutchinson Approved By: Denise Beets 

Enseco 
A Coming Company 

AUG 92 
SEP 92 



--------------------
---~;~~Enseco 

Semi volatile Organics A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-4-1/BTZC-4-1A 
024235-0008-SA 

Matrix: SOIL Sampled: 30 JUL 92 
Authorized: 01 AUG 92 Prepared: 04 AUG 92 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

NO = Not detected 
NA = Not applicable 

Result 

NO 
NO 
NO 
NO 

NO 
NO 

Recovery 

70 
58 
75 
66 
65 
52 

Dry wt. 
Units 

ug/kg 
ugjkg 
ug/kg 
ug/kg 

ugjkg 
ugjkg 

% 
% 
% 
% 
% 
% 

Received: 01 AUG 92 
Analyzed: 09 SEP 92 

Reporting 
Limit 

330 
330 

1600 
330 

330 
330 

Reported By: Ethan Hutchinson Approved By: Denise Beets 
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Semivolatile Organics 
,::~~;~'/ Enseco 

.. , •. ,,; 
A Coming Company 

Appendix IX List 
Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-1-R 
Lab ID: 024235-0009-EB 
Matrix: AQUEOUS Sampled: 30 JUL 92 Received: 01 AUG 92 
Authorized: 01 AUG 92 Prepared: 03 AUG 92 Analyzed: 10 SEP 92 

Reporting 
Parameter Result Units Limit 

Acenaphthene ND ug/L 10 
Acenaphthylene ND ug/L 10 
Acetophenone ND ug/L 10 
2-Acetylaminofluorene ND ug/L 100 
4-Aminobiphenyl ND ug/L 10 
Aniline ND ug/L 10 
Anthracene ND ug/L 10 
Aramite ND ug/L 10 
Benzo alanthracene ND ug/L 10 
Benzo b fluoranthene ND ug/L 10 
Benzo k fluorarithene ND ug/L 10 
Benzo g,h,i)perylene ND ug/L 10 
Benzo a)rrene ND ug/L 10 
Benzyl a cohol ND ug/L 10 
4-Bromophenyl 

~henyl ether ND ug/L 10 
Buty benzyl phthalate ND ug/L 10 
2-sec-But{l-4,6-dinitro-

~heno ND ug/L 10 
4-Ch oroanil i ne ND ug/L 10 
bis(2-Chloroethoxy)-

methane ND ug/L 10 
bis~2-Chloroethyl) ether ND ug/L 10 
bis 2-Chloroisopropyl)-

ether ND ug/L 10 
4-Chloro-3-meth{lphenol ND ug/L 10 
2-Chloronaphtha ene ND ug/L 10 
2-Chlorophenol ND ug/L 10 
4-Chlorophenyl 

phenyl ether ND ug/L 10 
Chrysene ND ug/L 10 
Dibenz(a,h)anthracene ND ug/L 10 
Dibenzofuran ND ug/L 10 
Di-n-butyl phthalate ND ug/L 10 
1,2-Dichlorobenzene ND ug/L 10 
1,3-Dichlorobenzene ND ug/L 10 
1,4-Dichlorobenzene ND ug/L 10 
3,3'-Dichlorobenzidine ND ug/L 20 
2,4-Dichlorophenol ND ug/L 10 
2,6-Dichlorophenol ND ug/L 10 
Diethyl phthalate ND ug/L 10 

(continued on following page) 
ND = Not detected 
NA =Not applicable 

Reported By: Steven Francis Approved By: Denise Beets 



~" ./ 

Semivolatile Organics 
,;:;:; Enseco 

A Coming Company 

Appendix IX List 
Method 8270 

Client Name: Giant Refining Company 
Client ID: BTZC-1-R 
Lab ID: 024235-0009-EB 
Matrix: AQUEOUS Sampled: 30 JUL 92 Received: 01 AUG 92 
Authorized: 01 AUG 92 Prepared: 03 AUG 92 Analyzed: 10 SEP 92 

Reporting 
Parameter Result Units Limit 

Dimethoate ND ug/L 
~-Dimethylaminoazobenzene ND ug/L 10 

,12-Dimethylbenz(a)-
anthracene ND ug/L 10 

3,3'-Dimethylbenzidine ND ug/L 10 
a,a-Dimethylphenethyl-

amine ND ug/L 10 
2,4-Dimethyl~henol ND ug/L 10 
Dimethyl pht alate ND ug/L 10 
1,3-Dinitrobenzene ND ug/L 10 
4, 6-Di nitro-

2-methyl~henol ND ug/L 50 
2,4-Dinitrop enol NO ug/L 50 
2,4-Dinitrotoluene NO ug/L 10 
2,6-Dinitrotoluene NO ug/L 10 
Di-n-octyl phthalate NO ug/L 10 
Diphenylamine NO ug/L 10 
Disulfoton NO ug/L 50 
bis(2-Eth{lhexyl) 

~htha ate NO ug/L 10 
Ethy methanesulfonate NO ug/L 10 
Famphur NO ug/L 
Fluoranthene NO ug/L 10 
Fluorene NO ug/L 10 
Hexachlorobenzene NO ug/L 10 
Hexachlorobutadiene NO ug/L 10 
Hexachlorocyclopentadiene NO ug/L 10 
Hexachloroethane NO ug/L 10 
Hexachlorophene NO ug/L 
Hexachloropropene NO ug/L 10 
Indeno(1,2,3-cd)pyrene ND ug/L 10 
lsophorone ND ug/L 10 
lsosafrole NO ug/L 20 
Metha~yrilene NO ug/L 10 
3-Met ylcholanthrene NO ug/L 10 
Methyl methanesulfonate NO ug/L 10 
2-Methylnaphthalene NO ug/L 10 
Methyl 1arathion NO ug/L 50 
2-Methy phenol , NO - ug/L 10 
3/4-Methylphenol NO~ ug/L 10 
Naphthalene NO ug/L 10 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Reported By: Steven Francis Approved By: Denise Beets 



-----------------------<~~~~·Ense~o ~~.,.,.;, \.._' 

Semi VO 1 at i 1 e Organics ... A Coming Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-1-R 
024235-0009-EB 

Matrix: AQUEOUS Sampled: 30 JUL 92 
01 AUG 92 Prepared: 03 AUG 92 Authorized: 

Parameter 

1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroani 1 ine 
3-Nitroanil ine 
4-Nitroanil i ne 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4-Nitroquinoli~e-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Ph orate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

(continued on following page) 
NO = Not detected 
NA =Not applicable 

Received: 01 AUG 92 
Analyzed: 10 SEP 92 

Reporting 
Limit 

10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
50 
10 
10 
10 

100 
10 
10 
10 
20 
10 
50 

10 
50 
50 

Reported By: Steven Francis Approved By: Denise Beets 



________________________ ::};;:,Enseco 
Semi volatile Organics A Cornmg Company 

Appendix IX List 
Method 8270 

Client Name: 
Client ID: 

Giant Refining Company 
BTZC-1-R 
024235-0009-EB Lab ID: 

Matrix: AQUEOUS Sampled: 30 JUL 92 
01 AUG 92 Prepared: 03 AUG 92 Authorized: 

Parameter 

2-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
2,4,6-Trichlorophenol 
1,3,5-Trinitrobenzene 

Surrogate 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA =Not applicable 

Result 

ND 
ND 
ND 

ND 
ND 
ND 

Recovery 

77 
70 
80 
76 
72 
62 

Units 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

% 
% 
% 
% 
% 
% 

Received: 01 
Analyzed: 10 

Reporting 
Limit 

10 
10 
50 

10 
10 
10 

Reported By: Steven Francis Approved By: Denise Beets 

AUG 92 
SEP 92 



'I: 

--------------M-e-ta_l_s ____________ ,:;~:~Enseco 
A Corning Company 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

Total Metals 

Giant Refining Company 
BTZC-5-1/BTZC-5-1A 
024235-0001-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: See Below 

Received: 01 AUG 92 
Analyzed: See Below 

Dry Weight Reporting Analytical 
Result Units Limit Method 

Prepared Analyzed 
Date Date 

NO 
11.6 
8.6 

mg/kg 
mg/kg 
mg/kg 

0.57 
1.1 
5.7 

6010 
6010 
6010 

03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 

Percent Moisture is 12.2%. All results and limits are reported on a dry weight basis. 

NO = Not detected 
NA =Not applicable 

Reported By: Erik Natkin Approved By: Scott Heideman 



I 

__________________________ /;~~~Enseco 
Met a l s A Corning Company 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

Total Metals 

Giant Refining Company 
BTZC-6-1/BTZC-6-1A 
024235-0002-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: See Below 

Received: 01 AUG 92 
Analyzed: See Below 

Result 

NO 
14.8 
11.9 

Dry Weight Reporting Analytical Prepared Analyzed 
Units Limit Method 

mg/kg 
mg/kg 
mg/kg 

0.58 
1.2 
5.8 

6010 
6010 
6010 

Date Date 

03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 

Percent Moisture is 13.9%. All results and limits are reported on a dry weight basis. 

NO = Not detected 
NA =Not applicable 

Reported By: Erik Natkin Approved By: Scott Heideman 



-------------------------f~::~,Enseco 
MetalS ·~- A Coming Company 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

Total Metals 

Giant Refining Company 
BTZC-7-1/BTZC-7-1A 
024235-0003-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: See Below 

Received: 01 AUG 92 
Analyzed: See Below 

Dry Weight Reporting Analytical 
Units Limit Method 

Prepared Analyzed 
Date Date Result 

NO 
14.3 
8.3 

mg/kg 
mg/kg 
mg/kg 

0.58 
1.2 
5.8 

6010 
6010 
6010 

03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 

Percent Moisture is 13.2%. All results and limits are reported on a dry weight basis. 

NO = Not detected 
NA = Not applicable 

Reported By: Erik Natkin Approved By: Scott Heideman 



--------------M-e-ta_l_s ____________ ~:~Enseco 
.. ,,. A Coming Company 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Cadmi urn 
Chromium 
Lead 

Total Metals 

Giant Refining Company 
BTZC-8-1/BTZC-8-1A 
024235-0004-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: See Below 

Dry Weight Reporting 
Result Units Limit 

NO mg/kg 0.58 
13.0 mg/kg 1.2 
ll.5 mg/kg 5.8 

Received: 01 AUG 92 
Analyzed: See Below 

Analytical 
Method 

6010 
6010 
6010 

Prepared Analyzed 
Date Date 

03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 

Percent Moisture is 13.1%. All results and limits are reported on a dry weight basis. 

NO = Not detected 
NA =Not applicable 

Reported By: Erik Natkin Approved By: Scott Heideman 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Cadmi urn 
Chromium 
Lead 

Metals 

Total Metals 

Giant Refining Company 
BTZC-1-1/BTZC-1-1A 
024235-0005-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: See Below 

Received: 01 AUG 92 
Analyzed: See Below 

,::,Enseco 
A Corning Company 

Dry Weight Reporting Analytical 
Result Units Limit Method 

Prepared Analyzed 
Date Date 

NO 
10.0 
11.0 

mg/kg 
mg/kg 
mg/kg 

0.58 
1.2 
5.8 

6010 
6010 
6010 

03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 

Percent Moisture is 14.4%. All results and limits are reported on a dry weight basis. 

NO = Not detected 
NA =Not applicable 

Reported By: Erik Natkin Approved By: Scott Heideman 



-------------------------'>:~~)Enseco 
Meta 1 S , " A Coming Company 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Cadmi urn 
Chromium 
Lead 

Total Metals 

Giant Refining Company 
BTZC-2-1/BTZC-2-1A 
024235-0006-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: See Below 

Received: 01 AUG 92 
Analyzed: See Below 

Dry Weight Reporting Analytical 
Result Units Limit Method 

Prepared Analyzed 
Date Date 

NO 
12.1 
11.2 

mg/kg 
mg/kg 
mg/kg 

0.58 
1.2 
5.8 

6010 
6010 
6010 

03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 

Percent Moisture is 14.4%. All results and limits are reported on a dry weight basis. 

NO = Not detected 
NA =Not applicable 

Reported By: Erik Natkin Approved By: Scott Heideman 



-------------------------~~~iEnseco 
Meta 1 S ;. . ..v A Coming Company 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

Total Metals 

Giant Refining Company 
BTZC-3-1/BTZC-3-1A 
024235-0007-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: See Below 

Received: 01 AUG 92 
Analyzed: See Below 

Dry Weight Reporting Analytical 
Units Limit Method 

Prepared Analyzed 
Date Date Result 

ND 
10.4 
11.3 

mg/kg 
mg/kg 
mg/kg 

0.57 
1.1 
5.7 

6010 
6010 
6010 

03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 

Percent Moisture is 13.0%. All results and limits are reported on a dry weight basis. 

ND = Not detected 
NA =Not applicable 

Reported By: Erik Natkin Approved By: Scott Heideman 



--------------------------------·~E ':~~~ nseco 
Metal S A Coming Company 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Cadmium 
Chromium 
Lead 

Total Metals 

Giant Refining Company 
BTZC-4-1/BTZC-4-1A 
024235-0008-SA 
SOIL Sampled: 30 JUL 92 
01 AUG 92 Prepared: See Below 

Received: 01 AUG 92 
Analyzed: See Below 

Dry Weight Reporting Analytical Prepared Analyzed 
Result Units Limit Method 

ND 
8.8 
9.8 

mg/kg 
mg/kg 
mg/kg 

0.58 
1.2 
5.8 

6010 
6010 
6010 

Date Date 

03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 

Percent Moisture is 13.9%. All results and limits are reported on a dry weight basis. 

ND = Not detected 
NA = Not applicable 

Reported By: Erik Natkin Approved By: Scott Heideman 



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

Met a l s .. , . A Coming Companv 

Total Metals 

Client Name: 
Client ID: 
Lab ID: 

Giant Refining Company 
BTZC-1-R 
024235-0009-EB 

Matrix: AQUEOUS Sampled: 30 JUL 92 Received: 01 AUG 92 
Analyzed: See Below 

Authorized: 01 AUG 92 Prepared: See Below 

Parameter 

Cadmium 
Chromium 
Lead 

ND = Not detected 
NA =Not applicable 

Result 

ND 
ND 
ND 

Reported By: Erik Natkin 

Units 

mg/L 
mg/L 
mg/L 

Reporting Analytical 
Limit Method 

0.0050 6010 
0.010 6010 
0.050 6010 

Prepared Analyzed 
Date Date 

03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 
03 AUG 92 04 AUG 92 

Approved By: Scott Heideman 



_______________________ :::t,Enseco 
'•'w' A Coming Companv 

QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory 
Sample Number 

024235-0001-SA 
024235-0001-DU 
024235-0002-SA 
024235-0002-MS 
024235-0003-SA 
024235-0003-DU 
024235-0004-SA 
024235-0005-SA 
024235-0005-DU 
024235-0006-SA 
024235-0007-SA 
024235-0007-DU 
024235-0008-SA 
024235-0009-EB 

QC Matrix 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
AQUEOUS 

QC Category 

8240-SL 
8240-SL 
8240-SL 
8240-SL 
8240-SL 
8240-SL 
8240-SL 
8240-SL 
8240-SL 
8240-SL 
8240-SL 
8240-SL 
8240-SL 
624-A 

QC Lot Number 
(DCS) 

03 AUG 92-D 
06 AUG 92-H 
06 AUG 92-H 
06 AUG 92-H 
06 AUG 92-H 
06 AUG 92-H 
06 AUG 92-H 
12 AUG 92-L 
06 AUG 92-H 
12 AUG 92-L 
12 AUG 92-L 
12 AUG 92-L 
12 AUG 92-L 
04 AUG 92-J 

QC Run Number 
(SCS/BLANK) 

13 AUG 92-D 
13 AUG 92-H 
13 AUG 92-H 
13 AUG 92-H 
13 AUG 92-H 
13 AUG 92-H 
13 AUG 92-H 
13 AUG 92-L 
13 AUG 92-H 
13 AUG 92-L 
13 AUG 92-L 
13 AUG 92-L 
13 AUG 92-L 
11 AUG 92-J 



:;;~~:> Enseco 
A Coming Company 

DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Concentration Accuracy Precision 

Analyte Spiked Measured Avera[e{%) ~RPD) 
DCS1 DCS2 AVG DCS imits D S Limit 

Category: 8240-SL 
Matrix: SOIL 
QC Lot: 03 AUG 92-D 
Concentration Units: ug/kg 

1,1-Dichloroethene 50 43.6 44.9 44.2 89 75-121 2.9 18 

Trichloroethene 50 44.2 44.8 44.5 89 75-108 1.3 11 

Benzene 50 49.9 50.4 50.2 100 81-118 1.0 15 

Toluene 50 47.6 45.7 46.6 93 83-115 4.1 14 

Chlorobenzene 50 53.3 53.0 53.2 106 81-115 0.6 14 

Category: 8240-SL 
Matrix: SOIL 
QC Lot: 06 AUG 92-H 
Concentration Units: ug/kg 

1,1-Dichloroethene 50 55.7 58.1 56.9 114 75-121 4.2 18 

Trichloroethene 50 43.6 44.8 44.2 88 75-108 2.7 11 

Benzene 50 44.7 44.2 44.4 89 81-118 1.1 15 

Toluene 50 47.6 45.8 46.7 93 83-115 3.9 14 

Chlorobenzene 50 53.6 52.4 53.0 106 81-115 2.3 14 

Category: 8240-SL 
Matrix: SOIL 
QC Lot: 12 AUG 92-L 
Concentration Units: ug/kg 

1,1-Dichloroethene 50 50.9 61.2 56.0 112 75-121 18 18 

Trichloroethene 50 41.1 46.4 43.8 88 75-108 12 11 

Benzene 50 45.5 51.0 48.2 97 81-118 11 15 

Toluene 50 47.3 49.7 48.5 97 83-115 4.9 14 

Chlorobenzene 50 50.7 54.6 52.6 105 81-115 7.4 14 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 04 AUG 92-J 
Concentration Units: ug/L 

1,1-Dichloroethene 50 58.3 56.3 57.3 115 56-138 3.5 20 

Trichloroethene 50 49.2 49.3 49.2 99 76-109 0.2 13 

Benzene 50 52.3 52.5 52.4 105 78-119 0.4 12 

Toluene 50 47.7 47.9 47.8 96 82-114 0.4 13 

, Calculations are performed before rounding to avoid round-off errors in calculated results. 
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DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 04 AUG 92-J 
Concentration Units: ug/L 

Chlorobenzene 

Concentration 
Spiked 

DCSl 

50 56.0 

A Corning Company 

Accuracy Precision 
Measured Average(%) ~RPD) 

DCS2 AVG DCS Limits D S Limit 

57.0 56.5 113 84-117 1.8 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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A Coming Company 

SINGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Concentration Accuracy(%) 

Analyte Spiked Measured scs Limits 

Cate~ory: B240-SL 
Matnx: SOIL 
QC Lot: 03 AUG 92-D QC Run: 13 AUG 92-D 
Concentration Units: ugjkg 

1,2-Dichloroethane-d4 50.0 49.5 99 B3-113 

4-Bromofluorobenzene 50.0 51.3 103 B3-113 

Toluene-dB 50.0 51.1 102 B7 -117 

Cate~ory: B240-SL 
Matn x: SOIL 
QC Lot: 06 AUG 92-H QC Run: 13 AUG 92-H 
Concentration Units: ugjkg 

1,2-Dichloroethane-d4 50.0 4B.7 97 B3-113 

4-Bromofluorobenzene 50.0 49.B 100 B3-113 

Toluene-dB 50.0 50.2 100 B7 -117 

Category: B240-SL 
Matrix: SOIL 
QC Lot: 12 AUG 92-L QC Run: 13 AUG 92-L 

'!,j Concentration Units: ugjkg 

1,2-Dichloroethane-d4 50.0 4B.7 97 B3-113 

4-Bromofluorobenzene 50.0 46.2 92 B3-113 

Toluene-dB 50.0 4B.7 97 B7 -117 

Category: 624-A 
Matrix: AQUEOUS 
QC Lot: 04 AUG 92-J QC Run: 11 AUG 92-J 
Concentration Units: ug/L 

1,2-Dichloroethane-d4 50.0 47.7 95 B2-112 

4-Bromofluorobenzene 50.0 47.7 95 B3-113 

Toluene-dB 50.0 50.0 100 90-112 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



li 

METHOD BLANK REPORT 
· Volatile Organics by GC/MS 

Analyte 

Test: 8240CPL-AP9-S 
Matrix: SOIL 

Result 

QC Lot: 03 AUG 92-D QC Run: 13 AUG 92-D 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK). 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dich1oropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutanol 
Methacrylonitrile 
Methylene chloride 

6.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.0 
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 

9.1 
ND 
ND 

Units 

ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ugjkg 
ugjkg 

ug/kg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 

ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
.ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ugjkg 

J =Result is detected below the reporting limit or is an 
estimated concentration. 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 

5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 

5.0 

5.0 
20 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
500 
5.0 

20 
10 

5.0 
200 
5.0 
5.0 

-'0~iEnseco 
A Coming Company 

J 

J 

J 
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A Corning Company 

METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 8240CPL-AP9-S 
Matrix: SOIL 
QC Lot: 03 AUG 92-D QC Run: 13 AUG 92-D 

Methyl methacrylate ND ug/kg 20 
4-Methyl-2-pentanone 

(MIBK) ND ug/kg 10 
Propionitrile ND ug/kg 5.0 
Styrene ND ug/kg 5.0 
1,1,1,2-Tetrachloroethane ND ug/kg 5.0 
1,1,2,2-Tetrachloroethane NO ug/kg 5.0 
Tetrachloroethene ND ug/kg 5.0 
Toluene ND ug/kg 5.0 
1,1,1-Trichloroe~hane ND ug/kg 5.0 
1,1,2-Trichloroethane NO ug/kg 5.0 
Trichloroethene ND ug/kg 5.0 
Trichlorofluoromethane NO ug/kg 5.0 
1,2,3-Trichloropropane NO ug/kg 5.0 
Vinyl acetate ND ug/kg 10 
Vinyl chloride ND ug/kg 10 
Xylenes (total) NO ug/kg 5.0 

Test: 8240CPL-AP9-S 
Matrix: SOIL 
QC Lot: 06 AUG 92-H QC Run: 13 AUG 92-H 

Acetone ND ug/kg 10 
Acetonitrile NO ug/kg 200 
Acrolein NO ug/kg 100 
Acrylonitrile ND ug/kg 100 
Allyl chloride ND ug/kg 10 
Benzene NO ug/kg 5.0 
Bromodichloromethane NO ug/kg 5.0 
Bromoform NO ug/kg 5.0 
Bromomethane ND ug/kg 10 
2-Butanone ~MEK) NO ug/kg 10 
Carbon disu fide NO ug/kg 5.0 
Carbon tetrachloride NO _ug/kg 5.0 
Chlorobenzene NO ug/kg 5.0 
Chloroethane NO ug/kg 10 
Chloroform ND ug/kg 5.0 
Chloromethane ND ug/kg 10 
Chloroprene ND ug/kg 5.0 
Dibromochloromethane NO ug/kg 5.0 



,~~~Enseco 
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METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont. ) 

'--
Reporting 

Analyte Result Units Limit 

Test: 8240CPL-AP9-S 
Matrix: SOIL 
QC Lot: 06 AUG 92-H QC Run: 13 AUG 92-H 

1,2-Dibromo-3-chloro-
propane (DBCP) ND ug/kg 10 

1,2-Dibromoethane (EDB) ND ug/kg 10 
Dibromomethane ND ug/kg 5.0 
trans-1,4-Dichloro-

2-butene ND ug/kg 5.0 
Dichlorodifluoromethane ND ug/kg 20 
1,1-Dichloroethane ND ug/kg 5.0 
1,2-Dichloroethane ND ug/kg 5.0 
1,1-Dichloroethene ND ug/kg 5.0 
1,2-Dichloroethene 

(total~ ND ug/kg 5.0 
1,2-Dich oro)ropane ND ug/kg 5.0 
cis-1,3-Dich oropropene ND ug/kg 5.0 
trans-1,3-Dichloropropene ND ug/kg 5.0 
1,4-Dioxane ND ug/kg 500 
Ethyl benzene ND ug/kg 5.0 
Ethyl methacrylate ND ug/kg 20 
2-Hexanone ND ug/kg 10 
lodomethane ND ug/kg 5.0 
Isobutanol ND ug/kg 200 
Methacrylonitrile ND ug/kg 5.0 
Methylene chloride 1.1 ug/kg 5.0 J 

Methyl methacrylate ND ug/kg 20 
4-Methyl-2-pentanone 

(MIBK) ND ug/kg 10 
Pro pi onitril e ND ug/kg 5.0 
Styrene ND ug/kg 5.0 
1,1,1,2-Tetrachloroethane ND ug/kg 5.0 
1,1,2,2-Tetrachloroethane ND ug/kg 5.0 
Tetrachloroethene ND ug/kg 5.0 
Toluene ND ug/kg 5.0 
1,1,1-Trichloroethane ND ug/kg 5.0 
1,1,2-Trichloroethane ND ug/kg 5.0 
Trichloroethene ND ug/kg 5.0 
Trichlorofluoromethane ND 'ug/kg 5.0 
1,2,3-Trichloropropane ND ug/kg 5.0 
Vinyl acetate ND ug/kg 10 
Vinyl chloride ND ug/kg 10 
Xylenes (total) ND ug/kg 5.0 

J = Result is detected below the reporting 1 imit or is an 
estimated concentration. 
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METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte 

Test: 8240CPL-AP9-S 
Matrix: SOIL 

Result 

QC Lot: 12 AUG 92-L QC Run: 13 AUG 92-L 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK). 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dich1oropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutanol 
Methacrylonitrile 
Methylene chloride 

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 
ND 

Units 

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 

Reporting 
Limit 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 

5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
10 

5.0 

5.0 
20 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
500 
5.0 

20 
10 

5.0 
200 
5.0 
5.0 

A Coming Company 
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METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte Result 

Test: 8240CPL-AP9-S 
Matrix: SOIL 
QC Lot: 12 AUG 92-L QC Run: 13 AUG 92-L 

Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Test: 8240CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 04 AUG 92-J QC Run: 11 AUG 92-J 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

2.4 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

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/L 
ug/L 
ugjl 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

· ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

J = Result is detected below the reporting limit or is an 
estimated concentration. 

Reporting 
Limit 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 

5.0 

10 
200 
100 
100 

10 
5.0 
5.0 
5.0 

10 
10 

5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

A Corning Company 

J 
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METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte 

Test: 8240CP-AP9-A 
Matrix: AQUEOUS 

Result 

QC Lot: 04 AUG 92-J QC Run: 11 AUG 92-J 

1,2-Dibromo-3-chloro-
propane (DBCP) 

1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-DichloroetheDe 
1,2-Dichloroethene 

(total) 
1,2-Dich1oropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
Iodomethane 
Isobutanol 
2-Hexanone 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

ND 
ND 
NO 

NO 
NO 
NO 
ND 
ND 

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

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

Units 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

· ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Reporting 
Limit 

10 
10 

5.0 

5.0 
20 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
500 
5.0 

20 
5.0 
200 

10 
5.0 
5.0 

20 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 

5.0 
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MATRIX SPECIFIC QC 
ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

QC 
SAMPLE TYPE TEST 

MATRIX DUPLICATE 8240CPL-AP9-S 

MATRIX DUPLICATE 8240CPL-AP9-S 

MATRIX DUPLICATE 8240CPL-AP9-S 

MATRIX DUPLICATE 8240CPL-AP9-S 

MATRIX SPIKE 8240CPL-AP9-S 

A Coming Company 

LABORATORY QC 
SAMPLE NUMBER LOT 

024235-0001-DU 06 AUG 92-H 

024235-0003-DU 06 AUG 92-H 

024235-0005-DU 06 AUG 92-H 

024235-0007-DU 12 AUG 92-L 

024235-0002-MS 06 AUG 92-H 
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MATRIX DUPLICATE REPORT 
Volatile Organics by GC/MS 

Analyte 

Test: 8240CPL-AP9-S 
Matrix SOIL 
Sample: 024235-0001 
Units: ug/kg 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
A 11 yl ch 1 ori de 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dich1oropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutanol 

Concentration 
Matrix 

Sample Duplicate 

9.9 J 
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 

8.6 J 
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 

J = Result is detected below the reporting limit or is an 
estimated concentration. 

ND = Not detected 
NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
RPD 

15 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
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MATRIX DUPLICATE REPORT 
Volatile Organics by GC/MS {cont.) 

Analyte 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 
4-Methyl-2-pentanone 

{MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluqromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
Toluene-dB 
4-Bromofluorobenzene 
1,2-0ichloroethane-d4 

Test: 8240CPL-AP9-S 
Matrix SOIL 
Sample: 024235-0003 
Units: ug/kg 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
A 11 yl ch 1 ori de 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone {MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 

J = Result is detected below the 
estimated concentration. 

NO = Not detected 
NC = Not calculated, calculation 

Concentration 

Sample 
NO 

1.8 J 
NO 

Matrix 
Duplicate 

NO 
2.0 J 

NO 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

105 102 
92 98 
98 94 

8.5 J 7.8 J 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

reporting limit or is an 

not applicable 

% 
RPD 

NC 
10 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

2.9 
6.0 
3.7 

8.2 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 
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MATRIX DUPLICATE REPORT 
Volatile Organics by GC/MS (cont.) 

Concentration 
Matrix 

Analyte Sample Duplicate 
Dibromochloromethane ND ND 
1,2-Dibromo-3-chloro-

propane (DBCP) ND ND 
1,2-Dibromoethane (EDB) ND ND 
Dibromomethane ND ND 
trans-1,4-Dichloro-

2-butene ND ND 
Dichlorodifluoromethane ND ND 
1,1-Dichloroethane ND ND 
1,2-Dichloroethane ND ND 
1,1-Dichloroethene ND ND 
1,2-Dichloroethene 

(total) ND ND 
1,2-Dichloro~ropane ND ND 
cis-1,3-Dich .oropropene ND ND 
trans-1,3-Dichloropropene ND ND 
1,4-Dioxane ND ND 
Ethyl benzene ND ND 
Ethyl methacrylate ND ND 
2-Hexanone ND ND 
Iodomethane ND ND 
Isobutanol ND ND 
Methacrylonitrile ND ND 
Methylene chloride l. 7 J 1.8 J 
Methyl methacrylate ND ND 
4-Methyl-2-pentanone 

(MIBK) ND ND 
Propionitrile ND ND 
Styrene ND ND 
1,1,1,2-Tetrachloroethane ND ND 
1,1,2,2-Tetrachloroethane ND NO 
Tetrachloroethene NO NO 
Toluene ND NO 
1,1,1-Trichloroethane NO ND 
1,1,2-Trichloroethane NO ND 
Trichloroethene ND ND 
Trichlorofluoromethane ND ND 
1,2,3-Trichloropropane NO ND 
Vinyl acetate NO ND 
Vinyl chloride ND ND 
Xylenes ~total) ND ND 
Toluene- 8 102 105 
4-Bromofluorobenzene 88 95 
1,2-Dichloroethane-d4 92 98 

J = Result is detected below the reporting limit or is an 
estimated concentration. 

ND = Not detected 
NC = Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

Enseco 
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% 
RPD 

NC 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

3.4 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

2.9 
7.3 
5.7 
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MATRIX DUPLICATE REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte 

Test: 8240CPL-AP9-S 
Matrix SOIL 
Sample: 024235-0005 
Units: ug/kg 

Acetone 
Acetonitrile 
Acrolein 
Acryl on itril e 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
1,2-Dich1oropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutanol 

Concentration 
Matrix 

Sample Duplicate 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

7.8 J 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

J =Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
RPD 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
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MATRIX DUPLICATE REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propi onitri 1 e 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

Test: 8240CPL-AP9-S 
Matrix SOIL 
Sample: 024235-0007 
Units: ug/kg 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 

J = Result is detected below the 
estimated concentration. 

ND = Not detected 
NC = Not calculated, calculation 

Concentration 

Sample 
NO 
NO 
NO 

Matrix 
Duplicate 

NO 
3.4 J 

NO 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

103 103 
88 94 

100 98 

6.5 J 7.8 J 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
ND ND 
NO ND 
NO NO 
NO ND 
ND NO 
ND NO 
NO NO 
NO ND 
ND NO 

reporting 1 i mit or is an 

not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
RPD 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

0.0 
6.1 
2.1 

17 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
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MATRIX DUPLICATE REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane (DBCP) 
1,2-Dibromoethane (EDB) 
Dibromomethane 
trans-1,4-Dichloro-

2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(tot a 1) 
1,2-Dich1oropropane 
cis-1,3-Dich1oropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutanol 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 
4-Methyl-2-pentanone 

(MIBK) 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
Toluene-dB 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

ND = Not detected 

Concentration 
Matrix 

Sam~6e Duplic~6e 

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 ND 
ND ND 
ND ND 

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

107 107 
85 83 
99 102 

NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
RPD 

NC 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

0.0 
2.9 
3.2 
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MATRIX SPIKE REPORT 
Volatile Organics by GC/MS 

Analyte 

Test: 8240CPL-AP9-S 
Matrix SOIL 
Sample: 024235-0002 
Units: ug/kg 

Benzene 
Chlorobenzene 
1,1-0ichloroethene 
Toluene 
Trichloroethene 

Sample 

NO 
NO 
NO 
NO 
NO 

Concentration 
Matrix Amount 
Spike Spiked 

48 
53 
52 
44 
44 

50 
50 
50 
50 
50 

NO = Not detected 
NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
Rec 

96 
105 
105 
89 
87 



QUALITY CONTROL REPORT 

The Enseco laboratories operate under a vigorous QA/QC program designed to 
ensure the generation of scientifically valid, legally defensible data by 
monitoring every aspect of laboratory operations. Routine QA/QC procedures 
include the use of approved methodologies, independent verification of 
analytical standards, use of duplicate Laboratory Control Samples to assess 
the precision and accuracy of the methodology on a routine basis, and a 
rigorous system of data review. 

In addition, the Enseco laboratories maintain a comprehensive set of 
certifications from both state and federal governmental agencies which require 
frequent analyses of blind audit samples. Enseco-Rocky Mountain Analytical 
Laboratory is certified by the EPA under the EPA/CLP program for Organic 
analyses, under the USATHAMA (U.S. Army) program, by the Army Corps of 
Engineers, and the states of Colorado, New Jersey, Utah, and Florida, among 
others. 

A. Standard Enseco QC 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 
generation of scientifically valid, legally defensible data 

2) assess the laboratory•s performance of the analytical method 
using control limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical 
data so that QC decisions can be made immediately at the bench, 
and 

4) provide a standard set of reportables which assures the client 
of the quality of his data. 

Enseco 
A Coming Company 
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The Enseco QC program is based upon monitoring the prec1s1on and accuracy 

of an analytical method by analyzing a set of Duplicate Control Samples (DCS) 

at frequent, well-defined intervals. Each DCS is a well-characterized matrix 

which is spiked with target compounds at 5-100 times the reporting limit, 

depending upon the methodology being monitored. The purpose of the DCS is not 

to duplicate the sample matrix, but rather to provide an interference-free, 

homogeneous matrix from which to gather data to establish control limits. 

These limits are used to determine whether data generated by the laboratory on 

any given day is in control. 

Control limits for accuracy (percent recovery) are based on the average, 

historical percent recovery+/- 3 standard deviation units. Control limits 

for precision {relative percent difference) range from 0 (identical duplicate 

DCS results) to the average, historical relative percent difference + 3 

standard deviation units. These control limits are fairly narrow based on the 

consistency of the matrix being monitored and are updated on a quarterly 

basis. 

For each batch of samples analyzed, an additional control measure is taken 

in the form of a Single Control Sample (SCS). The SCS consists of a control 

matrix that is spiked with surrogate compounds appropriate to the method being 

used. In cases where no surrogate is available, (e.g., metals or conventional 

analyses) a single DCS serves as the control sample. An SCS is prepared for 

each sample lot for which the DCS pair are not analyzed. The recovery of the 

SCS is charted in exactly the same manner as described for the DCS, and 

provides a daily check on the performance of the method. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

RPD = 
I Measured Concentration DCS1 - Measured Concentration DCS2 I 
(Measured Concentration DCS1 + Measured Concentration DCS2)/2 

X 100 
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All samples analyzed concurrently by the same test are assigned the same 

QC lot number. Projects which contain numerous samples, analyzed over several 

days, may have multiple QC lot numbers associated with each test. The QC 

information which follows includes a listing of the QC lot numbers associated 

with each of the samples reported, DCS and SCS (where applicable) recoveries 

from the QC lots associated with the samples, and control limits for these 

lots. The QC data is reported by test code, in the order that the tests are 

reported in the analytical results section of this report. 

B. Project-Specific QC 

With this project, additional QC was requested in the form of duplicate 

sample analyses and/or spiked sample analyses. The use of an actual sample as 

the QC matrix is termed "project-specific" QC. 

Project-specific QC is valuable in assessing the affect of the sample 

matrix on the performance of the analytical method. No QC limits for accuracy 

and precision are assigned to data generated on actual sample matrices due to 

the variability of the matrix. 

The results of the duplicate and spike sample analyses follow. For matrix 

spike analyses, the project specific QC results contain the analytical results 

from both analyses along with the spike level and percent recovery. The 

percent recovery calculation is not performed if the spike level is less than 

or equal to 50% of the value in the sample. 

For duplicate analyses, the results from both the analyses are reported 

along with the relative percent difference (RPD). An RPD is not calculated if 

one of the results is reported as NO. 



II 

------------------------<~'Enseco 

QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC/MS 

Laboratory 
Sample Number 

024235-0001-SA 
024235-0001-DU 
024235-0002-SA 
024235-0002-MS 
024235-0003-SA 
024235-0003-DU 
024235-0004-SA 
024235-0005-SA 
024235-0005-DU 
024235-0006-SA 
024235-0007-SA 
024235-0007-DU 
024235-0008-SA 
024235-0009-E8 

QC Matrix 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
AQUEOUS 

QC Category 

8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
625-A 

QC Lot Number 
(DCS) 

04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
02 AUG 92-28 

A Coming Company 

QC Run Number 
(SCS/8LANK) 

04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
04 AUG 92-2A 
03 AUG 92-28 
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DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS 

Concentration Accuracy Precision 

Analyte Spiked Measured Average(%) ~RPD) 
DCS1 DCS2 AVG DCS Limits 0 S Limit 

Category: 8270-S 
Matrix: SOIL 
QC Lot: 04 AUG 92-2A 
Concentration Units: ug/kg 

Phenol 6670 5820 4940 5380 81 40-116 16 20 

2-Chloro~henol 6670 6690 5850 6270 94 42-114 13 14 

1,4-Dich orobenzene 3330 2850 2480 2660 80 52-108 14 16 

N-Nitroso-di-
n-propylamine 3330 2970 2520 2740 82 55-108 16 15 

1,2,4-Trichlorobenzene 3330 2960 2530 2740 82 54-102 16 16 

4-Chloro-3-methylphenol 6670 7000 6020 6510 98 49-121 15 19 

Acenaphthene 3330 2650 2790 2720 82 60-103 5.1 17 

4-Nitrophenol 6670 6210 6430 6320 95 33-120 3.5 24 

2,4-Dinitrotoluene 3330 2910 2840 2880 86 61-106 2.4 15 

Pentachlorophenol 6670 7650 6510 7080 106 21-139 16 31 

Pyrene 3330 3550 2940 3240 97 51-126 19 16 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 
Concentration Units: ug/L 

Phenol 100 86.0 76.4 81.2 81 42-109 12 33 

2-Chloro~henol 100 86.3 79.0 82.6 83 50-104 8.8 38 

1,4-0ich orobenzene 50 23.9 20.5 22.2 44 31-101 15 33 

N-Nitroso-di-
n-propylamine 50 42.3 37.2 39.8 80 49-109 13 30 

1,2,4-Trichlorobenzene 50 24.1 20.4 22.2 45 29-100 17 33 

4-Chloro-3-methylphenol 100 83.4 76.1 79.8 80 48-112 9.2 37 

Acenaphthene 50 31.1 26.5 28.8 58 48- 99 16 27 

4-Nitrophenol 100 88.7 78.4 83.6 84 29-124 12 53 

2,4-Dinitrotoluene 50 38.7 36.9 37.8 76 52-104 4.8 26 

Pentachlorophenol 100 87.0 84.9 86.0 86 25-132 2.4 49 

Pyrene 50 37.4 36.7 37.0 74 51-116 1.9 26 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS 

Analyte 

Cate~ory: 8270-S 
Matn x: SOl L 
QC Lot: 04 AUG 92-2A QC Run: 
Concentration Units: ugjkg 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Ter~henyl-d14 
2-F uorophenol 
Phenol-dS 
2,4,6-Tribromophenol 

Category: 625-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-2B QC Run: 
Concentration Units: ug/L 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Ter~henyl-d14 
2-F uorophenol 
Phenol-dS 
2,4,6-Tribromophenol 

···• A Coming Company 

Concentration Accuracy(%) 
Spiked Measured scs Limits 

04 AUG 92-2A 

1670 1170 70 52-102 
1670 1370 82 52-103 
1670 1310 78 52-122 
3330 2280 68 52-101 
3330 2300 69 50-101 
3330 2600 78 35-105 

03 AUG 92-2B 

100 78.0 78 44-103 
100 70.9 71 41- 99 
100 81.2 81 41-126 
200 145 72 37-100 
200 149 74 25-112 
200 116 58 40-115 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
Semivolatile Organics by GC/MS 

Reporting 
Analyte Result Units Limit 

Test: 8270CPL-AP9-S 
Matrix: SOIL 
QC Lot: 04 AUG 92-2A QC Run: 04 AUG 92-2A 

Acenaphthene ND ug/kg 330 
Acenaphthylene ND ug/kg 330 
Acetophenone ND ug/kg 330 
2-Acetylaminofluorene ND ug/kg 3300 
4-Aminobiphenyl ND ug/kg 330 
Aniline ND ug/kg 330 
Anthracene ND ug/kg 330 
Aramite ND ug/kg 330 
Benzo alanthracene ND ug/kg 330 
Benzo b fluorant~ene ND ug/kg 330 
Benzo k fluoranthene ND ug/kg 330 
Benzo g,h,i)perylene ND ug/kg 330 
Benzo a)~yrene ND ug/kg 330 
Benzyl a cohol ND ug/kg 330 
4-Bromo~henyl 

phenb ether ND ug/kg 330 
Butyl enzyl phthalate ND ug/kg 330 
2-sec-Butyl-4,6-dinitro-

phenol ND ug/kg . 330 
4-Chloroanil ine ND ug/kg 330 
bis(2-Chloroethoxy)-

methane ND ug/kg 330 
bis~2-Chloroethyl) ether ND ug/kg 330 
bis 2-Chloroisopropyl)-

ether ND ug/kg 330 
4-Chloro-3-methylphenol ND ug/kg 330 
2-Chloronaphthalene ND ugjkg 330 
2-Chlorophenol ND ug/kg 330 
4-Chlorophenyl 

phenyl ether ND ug/kg 330 
Chrysene ND ug/kg 330 
Dibenz(a,h)anthracene ND ugjkg 330 
Dibenzofuran ND ug/kg 330 
Di-n-butyl phthalate ND ug/kg 330 
1,2-Dichlorobenzene ND ug/kg 330 
1,3-Dichlorobenzene ND ug/kg 330 
1,4-Dichlorobenzene ND ug/kg 330 
3,3'-Dichlorobenzidine ND ug/kg 660 
2,4-Dichlorophenol NO ug/kg 330 
2,6-0ichlorophenol NO ug/kg 330 
Oiethyl phthalate ND ug/kg 330 



'I' 

_ Enseco 
A Coming Company 

METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Reporting 

Analyte Result Units Limit 

Test: 8270CPL-AP9-S 
Matrix: SOIL 
QC Lot: 04 AUG 92-2A QC Run: 04 AUG 92-2A 

Dimethoate ND ug/kg 
~-Dimethylaminoazobenzene ND ug/kg 330 

,12-Dimethylbenz(a)-
anthracene ND ug/kg 330 

3,3'-Dimethylbenzidine ND ug/kg 330 
a,a-Dimethylphenethyl- ug/kg 330 amine ND 
2,4-Dimethyl~henol ND ug/kg 330 
Dimethyl pht alate ND ug/kg 330 
1,3-Dinitrobenze~e ND ug/kg 330 
4,6-Dinitro-

2-methylphenol ND ug/kg 1600 
2,4-Dinitrophenol ND ug/kg 1600 
2,4-Dinitrotoluene ND ug/kg 330 
2,6-Dinitrotoluene ND ug/kg 330 
Di-n-octyl phthalate ND ug/kg 330 
Diphenylamine ND ug/kg 330 
Disulfoton ND ug/kg 1600 
bis(2-Ethylhexyl) 

hhthalate ND ug/kg 330 
Et yl methanesulfonate ND ug/kg 330 
Famphur ND ug/kg 
Fluoranthene ND ug/kg 330 
Fluorene ND ug/kg 330 
Hexachlorobenzene ND ug/kg 330 
Hexachlorobutadiene ND ug/kg 330 
Hexachlorocyclopentadiene ND ug/kg 330 
Hexachloroethane ND ug/kg 330 
Hexachlorophene ND ug/kg 
Hexachloropropene ND ug/kg 330 
lndeno(1,2,3-cd)pyrene ND ug/kg 330 
Isophorone ND ug/kg 330 
Isosafrole ND ug/kg 660 
Methapyrilene ND ug/kg 330 
3-Methylcholanthrene ND ug/kg 330 
Methyl methanesulfonate ND ug/kg 330 
2-Methylnaphthalene ND ug/kg 330 

Methyl ~arathion ND ug/kg 1600 
2-Methy phenol ND ug/kg 330 
3/4-Methylphenol ND ug/kg 330 
Naphthalene ND ug/kg 330 
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METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 8270CPL-AP9-S 
Matrix: SOIL 
QC Lot: 04 AUG 92-2A QC Run: 04 AUG 92-2A 

1,4-Naphthoquinone NO ug/kg 330 
1-Naphthylamine NO ug/kg 330 
2-Naphthylamine NO ug/kg 330 
2-Nitroanil i ne NO ug/kg 1600 
3-Nitroanil ine NO ugjkg 1600 
4-Nitroanil ine NO ug/kg 1600 
Nitrobenzene NO ug/kg 330 
2-Nitrophenol NO ug/kg 330 
4-Nitrophenol NO ug/kg 1600 
4-Nitroquinoline-1-oxide NO ugjkg 
N-Nitroso-di-n-butylamine NO ugjkg 330 
N-Nitrosodieth~lamine NO ug/kg 330 
N-Nitrosodimet ylamine NO ug/kg 330 
N-Nitrosodiphenylamine NO ugjkg 330 
N-Nitroso-di-

n-propylamine NO ug/kg 330 
N-Nitrosomethylethylamine NO ug/kg 330 
N-Nitrosomorpholine NO ug/kg 330 
N-Nitrosopiperidine NO ug/kg 330 
N-Nitrosopyrrolidine NO ug/kg 330 
5-Nitro-o-toluidine NO ug/kg 330 
Parathion NO ug/kg 1600 
Pentachlorobenzene NO ug/kg 330 
Pentachloroethane NO ug/kg 330 
Pentachloronitrobenzene NO ug/kg 1600 
Pentachlorophenol NO ug/kg 1600 
Phenacetin NO ug/kg 330 
Phenanthrene NO ug/kg 330 
Phenol NO ug/kg 330 
4-Phenylenediamine NO ug/kg 
Phorate NO ug/kg 3300 
2-Picoline NO ug/kg 330 
Pronamide NO ugjkg 330 
Pyrene NO ugjkg 330 
Pyridine NO ug/kg 660 
Safrole NO ug/kg 330 
Sulfotepp NO ug/kg 1600 
1,2,4,5-Tetrachloro-

benzene NO ug/kg 330 
2,3,4,6-Tetrachlorophenol NO ugjkg 1600 
Thionazin NO ug/kg 1600 
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METHOD BLANK REPORT 
Semivolatile Organics by GC/MS {cont. ) 

Reporting 

Analyte Result Units Limit 

Test: 8270CPL-AP9-S 
Matrix: SOIL 
QC Lot: 04 AUG 92-2A QC Run: 04 AUG 92-2A 

2-Toluidine NO ug/kg 330 
1,2,4-Trichlorobenzene NO ug/kg 330 
2,4,5-Trichlorophenol NO ug/kg 1600 
2,4,6-Trichloro~henol NO ug/kg 330 
0,0,0-Triethylp osphoro-

thioate NO ug/kg 330 
1,3,5-Trinitrobenzene NO ug/kg 330 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS. 
QC Lot: 02 AUG 92-2B QC Run: 03 AUG 92-2B 

Acenaphthene NO ug/L 10 
Acenaphthylene NO ug/L 10 
Acetophenone NO ug/L 10 
2-Acetylaminofluorene NO ug/L 100 
4-Aminobiphenyl NO ug/L 10 
Aniline NO ug/L 10 
Anthracene NO ug/L 10 
Aramite NO ug/L 10 

Benzo alanthracene NO ug/L 10 
Benzo b fluoranthene NO ug/L 10 
Benzo k fluoranthene NO ug/L 10 
Benzo g,h,i)perylene NO ug/L 10 

Benzo a)~yrene NO ug/L 10 
Benzy a cohol NO ug/L 10 

4-Bromo~henyl 
pheny ether NO ug/L 10 

Butyl benz{l phthalate NO ug/L 10 

-- 2-sec-Buty -4,6-dinitro-
phenol NO ug/L 10 

4-Chloroaniline NO ug/L 10 
bis{2-Chloroethoxy)-

methane NO ug/L 10 
bis~2-Chloroethyl) ether NO · ug/L 10 
bis 2-Chloroisopropyl)- ug/L ether NO 10 
4-Chloro-3-meth{lphenol NO ug/L 10 
2-Chloronaphtha ene NO ug/L 10 
2-Chlorophenol NO ug/L 10 



·>5.~; Enseco 
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METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Reporting 

Analyte Result Units Limit 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 QC Run: 03 AUG 92-28 

4-Chlorophenyl 
phenyl ether NO ug/L 10 

Chrysene NO ug/L 10 
Dibenz(a,h)anthracene NO ug/L 10 
Dibenzofuran NO ug/L 10 

Di-n-but11 phthalate NO ug/L 10 
1,2-Dich orobenzene NO ug/L 10 
1,3-Dichlorobenzene NO ug/L 10 
1,4-Dichlorobenzene NO ug/L 10 
3,3'-Dichlorobenzidine NO ug/L 20 
2,4-Dichlorophenril NO ug/L 10 
2,6-Dichlorophenol NO ug/L 10 
Diethyl phthalate NO ug/L 10 

Dimethoate NO ug/L 
p-Dimethylaminoazobenzene NO ug/L 10 
7,12-Dimethylbenz(a)-

anthracene NO ug/L 10 

3,3'-Dimeth,lbenzidine NO ug/L 10 
a,a-~imethy phenethyl- NO ug/L 10 

am1ne 
2,4-Dimeth~l~henol NO ug/L 10 
Dimethyl p t alate NO ug/L 10 
1,3-Dinitrobenzene NO ug/L 10 
4,6-Dinitro-

2-methylphenol NO ug/L 50 

2,4-Dinitrophenol ND ug/L 50 
2,4-Dinitrotoluene NO ug/L 10 

2,6-Dinitrotoluene ND ug/L 10 
Di-n-octyl phthalate ND ug/L 10 

Diphenylamine ND ug/L 10 

Disulfoton NO ug/L 50 
bis(2-Ethylhexyl) 

~hthalate ND ug/L 10 
Et yl methanesulfonate ND ug/L 10 

Famphur ND ug/L 
Fluoranthene ND · ug/L 10 

Fluorene ND ug/L 10 

Hexachlorobenzene NO ug/L 10 

Hexachlorobutadiene NO ug/L 10 

Hexachlorocyclopentadiene ND ug/L 10 

Hexachloroethane ND ug/L 10 
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METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 QC Run: 03 AUG 92-28 

Hexachlorophene NO ug/L 
Hexachloropropene NO ug/L 10 
Indeno(1,2,3-cd)pyrene ND ug/L 10 
Isophorone ND ug/L 10 
Isosafrole ND ug/L 20 
Methahyrilene NO ug/L 10 
3-Met ylcholanthrene ND ug/L 10 
Methyl methanesulfonate ND ug/L 10 
2-Methylnaphthalene NO ug/L 10 
Methyl ~arathi on . ND ug/L 50 
2-Methy phenol ND ug/L 10 
3/4-Methylphenol NO ug/L 10 
Naphthalene ND ug/L 10 
1,4-Naphthoquinone ND ug/L 10 
1-Naphthylamine ND ug/L 10 
2-Naphthylamine NO ug/L 10 
2-Nitroanil ine ND ug/L 50 
3-Nitroanil i ne NO ug/L 50 
4-Nitroanil i ne ND ug/L 50 
Nitrobenzene NO ug/L 10 
2-Nitrophenol ND ug/L 10 
4-Nitrophenol ND ug/L 50 
4-Nitroquinoline-1-oxide ND ug/L 
N-Nitroso-di-n-butylamine NO ug/L 10 
N-Nitrosodiethylamine ND ug/L 10 
N-Nitrosodimethylamine ND ug/L 10 
N-Nitrosodiphenylamine NO ug/L 10 
N-Nitroso-di-

n-propylamine NO ug/L 10 
N-Nitrosometh~lethylamine ND ug/L 10 
N-Nitrosomorp oline NO ug/L 10 
N-Nitrosopiperidine NO ug/L 10 
N-Nitrosopyrrolidine ND ug/L 10 
5-Nitro-o-toluidine ND ug/L 10 
Parathion ND . ug/L 50 
Pentachlorobenzene ND ug/L 10 
Pentachloroethane ND ug/L 10 
Pentachloronitrobenzene ND ug/L 50 
Pentachlorophenol ND ug/L 50 
Phenacetin ND ug/L 10 
Phenanthrene NO ug/L 10 



________________________ :2~Enseco 
•rr,./ 

A Corning Company 

METHOD BLANK REPORT 
~emivolatile Organics by GC/MS (cont.) 

Reporting 

Analyte Result Units Limit 

Test: 8270CP-AP9-A 
Matrix: AQUEOUS 
QC Lot: 02 AUG 92-28 QC Run: 03 AUG 92-28 

Phenol NO ug/L 10 

4-Phenylenediamine NO ug/L 
Phorate NO ug/L 100 

2-Picoline NO ug/L 10 

Pronamide NO ug/L 10 

Pyrene NO ug/L 10 

Pyridine NO ug/L 20 

Safrole NO ug/L 10 

Sulfotept NO ug/L 50 

1,2,4,5- etrachloro-
benzene · NO ug/L 10 

2,3,4,6-Tetrachlorophenol NO ug/L 50 

Thionazin NO ug/L 50 

2-Toluidine NO ug/L 10 

1,2,4-Trichlorobenzene NO ug/L 10 

2,4,5-Trichlorophenol NO ug/L 50 

2,4,6-Trichlorohhenol NO ug/L 10 

0,0,0-Triethylp osphoro-
thioate NO ug/L 10 

1,3,5-Trinitrobenzene NO ug/L 10 
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MATRIX SPECIFIC QC 
ASSIGNMENT REPORT 
Semivolatile Organics by GC/MS 

QC LABORATORY QC 

SAMPLE TYPE TEST SAMPLE NUMBER LOT 

MATRIX DUPLICATE 8270CPL-AP9-S 024235-0001-DU 04 AUG 92-2A 

MATRIX DUPLICATE 8270CPL-AP9-S 024235-0003-DU 04 AUG 92-2A 

MATRIX DUPLICATE 8270CPL-AP9-S 024235-0005-DU 04 AUG 92-2A 

MATRIX DUPLICATE 8270CPL-AP9-S 024235-0007-DU 04 AUG 92-2A 

MATRIX SPIKE 8270CPL-AP9-S 024235-0002-MS 04 AUG 92-2A 



II 

MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS 

Concentration 
Matrix 

Analyte Sample Duplicate 

Test: 8270CPL-AP9-S 
Matrix SOIL 
Sample: 024235-0001 
Units: ug/kg 

Acenaphthene NO NO 
Acenaphthylene NO NO 
Acetophenone NO NO 
2-Acetylaminofluorene NO NO 
4-Aminobiphenyl NO NO 
Aniline NO NO 
Anthracene NO NO 
Aramite NO NO 
Benzo •rnth~acene NO NO 
Benzo b fluoranthene NO NO 
Benzo k fluoranthene NO NO 
Benzo g,h,i)perylene NO NO 
Benzo a)~yrene NO NO 
Benzyl a cohol NO NO 
4-Bromo~henyl 

phenb ether NO NO 
Butyl enz{l phthalate NO NO 
2-sec-Buty -4,6-dinitro-

phenol NO NO 
4-Chloroanil ine NO NO 
bis(2-Chloroethoxy)-

methane NO NO 
bis~2-Chloroethyl) ether NO NO 
bis 2-Chloroisopropyl)-

ether NO NO 
4-Chloro-3-meth{lphenol NO NO 
2-Chloronaphtha ene NO NO 
2-Chlorophenol NO NO 
4-Chlorophenyl 

phenyl ether NO NO 
Chrysene NO NO 
Dibenz(a,h)anthracene NO NO 
Dibenzofuran NO NO 
Di-n-butyl phthalate NO 'NO 
1,2-Dichlorobenzene NO NO 
1,3-0ichlorobenzene NO NO 
1,4-0ichlorobenzene NO NO 
3,3'-Dichlorobenzidine NO NO 
2,4-0ichlorophenol NO NO 

NO = Not detected 
NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

<~;,, Enseco 
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% 
RPD 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 

NC 
NC 

NC 
NC 

NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
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MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS (cont.) 

Concentration 
Matrix % 

Analyte Sam~6e Duplicate RPD 
2,6-0ichlorophenol NO NC 
Oiethyl phthalate NO NO NC 
Dimethoate NO NO NC 
~-Oimethylaminoazobenzene NO NO NC 

,12-0imethylbenz(a)-
anthracene NO NO NC 

3,3'-0imeth{lbenzidine NO NO NC 
a,a-Dimethy phenethyl-

amine NO NO NC 
2,4-0imethyl~henol NO NO NC 
Dimethyl pht alate NO NO NC 
1,3-Dinitrobenzene NO NO NC 
4, 6-Di nitro-

2-methylphenol NO NO NC 
2,4-Dinitrop~enol NO NO NC 
2,4-Dinitrotoluene NO NO NC 
2,6-Dinitrotoluene NO NO NC 
Di-n-octyl phthalate NO NO NC 
Diphenylamine NO NO NC 
Disulfoton NO NO NC 
bis(2-Ethylhexyl) 

~hthalate NO NO NC 
Et yl methanesulfonate NO NO NC 
Famphur NO NO NC 
Fluoranthene NO NO NC 
Fluorene NO NO NC 
Hexachlorobenzene NO NO NC 
Hexachlorobutadiene NO NO NC 
Hexachlorocyclopentadiene NO NO NC 
Hexachloroethane NO NO NC 
Hexachlorophene NO NO NC 
Hexachloropropene NO NO NC 
Indeno(1,2,3-cd)pyrene NO NO NC 
Isophorone NO NO NC 
lsosafrole NO NO NC 
Metha~yrilene NO NO NC 
3-Met ylcholanthrene NO NO NC 
Methyl methanesulfonate NO NO NC 
2-Methylnaphthalene NO NO NC 
Methyl ~arathion NO NO NC 
2-Methy phenol NO NO NC 
3/4-Methylphenol NO NO NC 
Naphthalene NO NO NC 
1,4-Naphthoquinone NO NO NC 
1-Naphthylamine NO NO NC 
2-Naphthylamine NO NO NC 

NO = Not detected 
NC = Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 
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MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS (cont.) 

Concentration 
Matrix % 

Analyte Sample Duplicate RPD 
2-Nitroaniline NO NO 
3-Nitroanil ine NO NO 
4-Nitroanil i ne NO NO 
Nitrobenzene NO NO 
2-Nitrophenol NO NO 
4-Nitrophenol 41 J ND 
4-Nitroquinoline-1-oxide NO ND 
N-Nitroso-di-n-butylamine NO NO 
N-Nitrosodiethhlamine NO NO 
N-Nitrosodimet ylamine NO NO 
N-Nitrosodiphenylamine NO NO 
N-Nitroso-di-

n-propylamine NO NO 
N-Nitrosomethhlethylamine NO NO 
N-NitrosomorR oline NO NO 
N-Nitrosopiperidine NO NO 
N-Nitrosopyrrolidine NO NO 
5-Nitro-o-toluidine NO ND 
Parathion NO NO 
Pentachlorobenzene NO NO 
Pentachloroethane NO NO 
Pentachloronitrobenzene NO NO 
Pentachlorophenol NO NO 
Phenacetin NO NO 
Phenanthrene NO NO 
Phenol NO ND 
4-Phenylenediamine ND ND 
Ph orate NO NO 
2-Picoline NO NO 
Pronamide NO NO 
Pyrene NO NO 
Pyridine NO NO 
Safrole NO NO 
Sulfotepp NO NO 
1,2,4,5-Tetrachloro-

benzene NO NO 
2,3,4,6-Tetrachlorophenol NO NO 
Thionazin NO NO 
2-Toluidine NO NO 
1,2,4-Trichlorobenzene NO .NO 
2,4,5-Trichlorophenol NO NO 
2,4,6-Trichlorophenol NO NO 
0,0,0-Triethylphosphoro-

thioate NO NO 
1,3,5-Trinitrobenzene NO NO 
Nitrobenzene-d5 76 75 

J = Result is detected below the reporting limit or is an 
estimated concentration. 

NO = Not detected 
NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
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MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS (cont.) 

Analyte 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

Test: 8270CPL-AP9-S 
Matrix SOIL 
Sample: 024235-0003 
Units: ugjkg 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2 -Acetyl ami no·fl uorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo alanthracene 
Benzo b fluoranthene 
Benzo k fluoranthene 
Benzo g,h,i)perylene 
Benzo a)pyrene 
Benzyl alcohol 
4-Bromophenyl 

phenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitro

phenol 
4-Chloroanil ine 
bis(2-Chloroethoxy)

methane 
bis(2-Chloroethyl) ether 
bis(2-Chloroisopropyl)-

ether 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl 

phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 

NO = Not detected 

Concentration 

Sample 
95 
88 
69 
70 
83 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

Matrix 
Duplicate 

95 
83 
72 
74 
87 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
RPD 
0.6 
5.6 
5.0 
5.7 
4.7 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 

NC 
NC 

NC 
NC 

NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
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MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS (cont.) 

Analyte 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 
Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)-

anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphenethyl-

amine 
2,4-Dimethylp,henol 
Dimethyl phthalate 
1,3-Dinitrobenzene 
4, 6-Di nitro-

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-Ethylhexyl) 

phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol 

ND = Not detected 

Concentration 

Sample 
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 
ND 
ND 
ND 
ND 
ND 

Matrix 
Duplicate 

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 
ND 
ND 
ND 
ND 
ND 

NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
RPD 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 

NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
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MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS (cont.) 

Concentration 
Matrix 

Analyte SamN6e Duplicate 
3/4-Methylphenol ND 
Naphthalene ND ND 
1,4-Naphthoquinone ND ND 
1-Naphthylamine ND ND 
2-Naphthylamine ND ND 
2-Nitroanil ine ND ND 
3-Nitroaniline ND ND 
4-Nitroanil i ne ND ND 
Nitrobenzene ND ND 
2-Nitrophenol ND ND 
4-Nitropheno 1 ND ND 
4-Nitroquinoline-1-oxide NO NO 
N-Nitroso-di-n-butylamine NO NO 
N-Nitrosodiethhlamine ND ND 
N-Nitrosodim~t ylamine ND ND 
N-Nitrosodiphenylamine ND ND 
N-Nitroso-di-

n-propylamine NO ND 
N-Nitrosomethhlethylamine ND ND 
N-Nitrosomorp oline . ND ND 
N-Nitrosopiperidine ND ND 
N-Nitrosopyrrolidine ND ND 
5-Nitro-o-toluidine ND ND 
Parathion ND NO 
Pentachlorobenzene ND ND 
Pentachloroethane NO ND 
Pentachloronitrobenzene ND ND 
Pentachlorophenol ND ND 
Phenacetin ND ND 
Phenanthrene ND ND 
Phenol NO NO 
4-Phenylenediamine NO NO 
Phorate ND NO 
2-Picoline ND ND 
Pronamide NO NO 
Pyrene NO NO 
Pyridine NO NO 
Safrole NO NO 
Sulfotepp NO ND 
1,2,4,5-Tetrachloro-

benzene NO NO 
2,3,4,6-Tetrachlorophenol NO NO 
Thionazin ND ND 
2-Toluidine ND ND 
1,2,4-Trichlorobenzene NO NO 
2,4,5-Trichlorophenol NO NO 

ND = Not detected 
NC = Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

·- A Coming Company 

% 
RPD 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
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MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS (cont.) 

Analyte 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2- Fl uoropheno l 
2,4,6-Tribromophenol 

Test: 8270CPL-AP9-S 
Matrix SOIL 
Sample: 024~35-0005 
Units: ug/kg 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo alanthracene 
Benzo b fluoranthene 
Benzo k fluoranthene 
Benzo g,h,i)perylene 
Benzo a)pyrene 
Benzyl alcohol 
4-Bromophenyl 

phenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitro

phenol 
4-Chloroanil ine 
bis(2-Chloroethoxy)

methane 
bis(2-Chloroethyl) ether 
bis(2-Chloroisopropyl)-

ether 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl 

phenyl ether 

ND = Not detected 

Concentration 
Matrix 

Sample Duplicate 
ND ND 

ND ND 
ND ND 
81 81 

103 92 
103 100 

81 90 
82 91 
80 78 

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 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 

ND 

NC =Not calculated, calculation not applicable 

% 
RPD 

NC 

NC 
NC 

0.0 
11 

3.0 
10 
11 

1.8 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 

NC 
NC 

NC 
NC 

NC 
NC 
NC 
NC 

NC 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

A Corning Company 
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MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS (cont.) 

Concentration 
Matrix 

Analyte SamN6e Duplicate 
Chrysene ND 
Dibenz(a,h)anthracene ND ND 
Dibenzofuran ND ND 

Di-n-butll phthalate ND ND 
1,2-Dich orobenzene ND ND 
1,3-Dichlorobenzene ND ND 
1,4-Dichlorobenzene ND ND 
3,3'-Dichlorobenzidine ND ND 
2,4-Dichlorophenol ND ND 
2,6-Dichlorophenol ND ND 
Diethhl phthalate ND ND 
Dimet oate ND ND 
p-Dimethylaminoazobenzene ND ND 
7,12-Dimethylbenz(a)-

anthracene . ND ND 
3,3'-Dimeth{lbenzidine ND ND 
a,a-~imethy phenethyl- ND ND am1ne 
2,4-Dimethhl~henol 

ND ND 
Dimethyl p t alate ND ND 
1,3-Dinitrobenzene ND ND 
4, 6-Di nitro-

2-methylphenol ND ND 
2,4-Dinitrophenol ND ND 
2,4-Dinitrotoluene ND ND 
2,6-Dinitrotoluene ND ND 
Di-n-octyl phthalate ND ND 
Diphenylamine ND ND 
Disulfoton ND ND 
bis(2-Ethylhexyl) 

~hthalate ND ND 
Et yl methanesulfonate ND ND 
Famphur ND ND 
Fluoranthene ND ND 
Fluorene ND ND 
Hexachlorobenzene ND ND 
Hexachlorobutadiene ND ND 
Hexachlorocyclopentadiene ND ND 
Hexachloroethane ND ND 
Hexachlorophene ND .ND 
Hexachloropropene ND ND 
Indeno(1,2,3-cd)pyrene ND ND 
Isophorone ND ND 
Isosafrole ND ND 

Metha~yrilene 
ND ND 

3-Met ylcholanthrene ND ND 

ND = Not detected 
NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 

errors in calculated results. 

A Corning Company 

% 
RPD 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 

NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
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MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS (cont.) 

Concentration 
Matrix 

Analyte Sample Duplicate 
Methyl methanesulfonate ND ND 
2-Methylnaphthalene ND ND 
Methyl ~arathion ND ND 
2-Methy phenol ND ND 
3/4-Methylphenol ND ND 
Naphthalene ND ND 
1,4-Naphthoquinone ND ND 
1-Naphthylamine ND ND 
2-Naphthylamine ND ND 
2-Nitroanil ine ND ND 
3-Nitroanil i ne ND ND 
4-Nitroanil ine ND ND 
Nitrobenzene ND ND 
2 -Nitropheno l ND ND 
4-Nitrophenol ND ND 
4-Nitroquinoline-1-oxide ND ND 
N-Nitroso-di-n-butylamine ND ND 
N-Nitrosodiethylamine ND ND 
N-Nitrosodimethylamine ND ND 
N-Nitrosodiphenylamine ND ND 
N-Nitroso-di-

n-propylamine ND ND 
N-Nitrosometh~lethylamine ND ND 
N-Nitrosomorp aline ND ND 
N-Nitrosopiperidine ND ND 
N-Nitrosopyrrolidine ND ND 
5-Nitro-o-toluidine ND ND 
Parathion ND ND 
Pentachlorobenzene ND ND 
Pentachloroethane ND ND 
Pentachloronitrobenzene ND ND 
Pentachlorophenol ND ND 
Phenacetin ND ND 
Phenanthrene ND ND 
Phenol ND ND 
4-Phenylenediamine ND ND 
Phorate ND ND 
2-Picoline ND ND 
Pronamide ND ND 
Pyrene ND .ND 
Pyridine ND ND 
Safrole ND ND 
Sulfotep¥ ND ND 
1,2,4,5- etrachloro-

benzene ND ND 
2,3,4,6-Tetrachlorophenol ND ND 

ND = Not detected 
NC = Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
RPD 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 



MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS {cont. ) 

Concentration 
Matrix 

Analyte Sam~6e Duplicate 
Thionazin ND 
2-Toluidine ND ND 
1,2,4-Trichlorobenzene ND ND 
2,4,5-Trichlorophenol ND ND 
2,4,6-Trichloro~henol ND ND 
0,0,0-Triethylp osphoro-

thioate ND ND 
1,3,5-Trinitrobenzene ND ND 
Nitrobenzene-d5 68 70 
2-Fluorobiphenyl 61 65 
Terphenyl-dl4 82 83 
Phenol-d5 68 70 
2-Fluorophenol 68 69 
2,4,6-Tribromophenol 56 62 

Test: 8270CPL-AP9-S 
Matrix SOIL 
Sample: 024235-0007 
Units: ug/kg 

Acenaphthene ND ND 
Acenaphthylene ND ND 
Acetophenone ND ND 
2-Acetylaminofluorene ND ND 
4-Aminobiphenyl ND ND 
Aniline ND ND 
Anthracene ND ND 
Aramite ND ND 
Benzo aj"nthracene ND ND 
Benzo b fluoranthene ND ND 
Benzo k fluoranthene ND ND 
Benzo g,h,i)perylene ND ND 
Benzo a)~yrene ND ND 
Benzyl a cohol ND ND 
4-Bromo~hen~l 

pheny et er ND ND 
Butyl benz{l phthalate ND ND 
2-sec-Buty -4,6-dinitro-

phenol ND ND 
4-Chloroanil ine ND ND 
bis{2-Chloroethoxy)-

methane ND ND 
bis~2-Chloroethyl) ether ND ND 
bis 2-Chloroisopropyl)-

ether ND ND 

ND = Not detected 
NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

>·~,, Enseco 
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% 
RPD 

NC 
NC 
NC 
NC 
NC 

NC 
NC 

3.5 
6.7 
0.5 
3.3 
0.7 
9.8 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 

NC 
NC 

NC 
NC 

NC 
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A Corning Company 

MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS {cont. ) 

Concentration 
Matrix % 

Anal{te Sam~6e Duplicate RPD 

4-Ch oro-3-methylphenol NO NC 

2-Chloronaphthalene NO NO NC 

2-Chlorophenol NO NO NC 

4-Chlorophenyl NO phenyl ether ND NC 

Chrysene NO NO NC 

Dibenz{a,h)anthracene NO NO NC 

Dibenzofuran NO NO NC 

Di-n-but{l phthalate ND NO NC 

1,2-Dich orobenzene NO NO NC 

1,3-Dichlorobenzene ND NO NC 

1,4-Dichlorobenzene ND NO NC 

3,3'-Dichlorobenzidine NO NO NC 

2,4-Dichlorophenol NO NO NC 

2,6-Dichlorophenol NO NO NC 

Diethhl phthalate NO NO NC 

Dimet oate NO NO NC 
p-Dimethylaminoazobenzene NO ND NC 

7,12-Dimethylbenz{a)-
anthracene ND NO NC 

3,3'-Dimeth{lbenzidine NO NO NC 

a,a-Dimethy phenethyl-
amine ND ND NC 

2,4-Dimeth~lhhenol ND ND NC 

Dimethyl p t alate ND NO NC 

1,3-Dinitrobenzene NO NO NC 

4,6-Dinitro-
2-methylphenol ND NO NC 

2,4-Dinitrophenol ND NO NC 

2,4-Dinitrotoluene NO NO NC 

2,6-Dinitrotoluene ND NO NC 

Di-n-octyl phthalate ND NO NC 

Diphenylamine NO NO NC 

Disulfoton ND ND NC 

bis(2-Ethylhexyl) 
hhthalate NO NO NC 

Et yl methanesulfonate NO NO NC 

Famphur NO NO NC 

Fluoranthene NO NO NC 

Fluorene NO NO NC 

Hexachlorobenzene ND . NO NC 

Hexachlorobutadiene NO NO NC 

Hexachlorocyclopentadiene ND NO NC 

Hexachloroethane NO NO NC 

Hexachlorophene NO NO NC 

Hexachloropropene ND NO NC 

NO = Not detected 
NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 

errors in calculated results. 
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MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS (cont.) 

Analyte 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol 
3/4-Methylphenol 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroanil ine 
3-Nitroanil i ne 
4-Nitroanil ine 
Nitrobenzene 
2-Nitrophenol 
4-Nitropheno 1 
4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-

n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 

ND = Not detected 

Concentration 

Sam~6e 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 

Matrix 
Duplicate 

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

NO ND 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
ND NO 
NO NO 
NO NO 
NO NO 
NO NO 
ND . NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
RPD 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
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MATRIX DUPLICATE REPORT 
Semivolatile Organics by GC/MS {cont.) 

Concentration 
Matrix 

Analyte Sam~6e Duplicate 
Safrole ND 
Sulfotep~ ND ND 
1,2,4,5- etrachloro-

benzene ND ND 
2,3,4,6-Tetrachlorophenol NO ND 
Thionazin NO NO 
2-Toluidine ND ND 
1,2,4-Trichlorobenzene NO ND 
2,4,5-Trichlorophenol ND NO 
2,4,6-Trichlorohhenol ND ND 
0,0,0-Triethylp osphoro-

thioate NO NO 
1,3,5-Trinitrobenzene NO NO 
Nitrobenzene-d5 73 76 
2-Fluorobiphenyl 59 65 
Terphenyl-d14 82 87 
Phenol-d5 68 76 
2-Fluorophenol 70 77 
2,4,6-Tribromophenol 58 63 

ND = Not detected 
NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
RPD 

NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 

4.0 
9.6 
5.9 

11 
9.5 
8.6 
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MATRIX SPIKE REPORT 
Semivolatile Organics by GC/MS 

Analyte 

Test: 8270CPL-AP9-S 
Matrix SOIL 
Sample: 024235-0002 
Units: ug/kg 

Acenaphthene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
4-Nitrophenol 
N-Nitroso-di-

n-propyl ami.ne 
Pentachlorophenol 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 

ND = Not detected 

Sample 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

Concentration 
Matrix Amount 

Spike Spiked 

2400 3300 
5400 6600 
5600 6600 
2300 3300 
2500 3300 
4800 6600 

2300 3300 
4100 6600 
4800 6600 
2900 3300 
2400 3300 

NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

% 
Rec 

72 
81 
85 
71 
76 
73 

70 
62 
73 
87 
72 
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QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory 
Sample Number 

024235-0001-SA 
024235-0001-DU 
024235-0002-SA 
024235-0002-MS 
024235-0003-SA 
024235-0003-DU 
024235-0004-SA 
024235-0005-SA 
024235-0005-DU 
024235-0006-SA 
024235-0007-SA 
024235-0007-DU 
024235-0008-SA 
024235-0009-EB 

QC Matrix 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
AQUEOUS 

QC Category 

I CP-S 
I CP-S 
I CP-S 
I CP-S 
I CP-S 
I CP-S 
I CP-S 
ICP-S 
ICP-S 
I CP-S 
I CP-S 
I CP-S 
I CP-S 
ICP-AT 

QC Lot Number 
(DCS) 

03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 

QC Run Number 
(SCS/BLANK) 

03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
03 AUG 92-2A 
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DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Concentration Accuracy Precision 

Analyte Spiked Measured Average(%) (RPD) 
DCS1 DCS2 AVG DCS Limits DCS Limit 

Category: I CP-S 
Matrix: SOIL 
QC Lot: 03 AUG 92-2A 
Concentration Units: mg/kg 

Aluminum 10700 9770 10600 10200 95 47-153 8.3 20 

Antimony 55.2 52.1 58.3 55.2 100 18-362 11 50 

Arsenic 145 147 145 146 101 59-141 1.0 20 

Barium 503 487 498 493 98 76-124 2.2 20 

Beryllium 129 127 129 128 99 53-131 2.1 20 
Cadmium 154 144 146 145 94 68-132 1.3 20 

Calcium 7390 7080 7250 7170 97 79-121 2.3 20 
Chromium 151 147 152 149 99 66-133 2.9 20 

Cobalt 122 115 118 117 96 70-130 1.9 20 
Copper 162 157 160 159 98 70-132 1.9 20 

Iron 15400 15000 15700 15400 100 66-134 4.2 20 

Lead 148 140 141 141 95 66-135 0.7 20 

Magnesium 3740 3570 3720 3640 97 74-126 3.9 20 

Manganese 423 404 414 409 97 74-125 2.3 20 
Molybdenum 159 153 157 155 98 71-129 2.7 20 

Nickel 166 162 165 163 98 67-133 2.1 20 
Potassium 4050 3750 3880 3820 94 68-132 3.4 20 
Silver 104 101 102 102 98 76-124 1.2 20 

Sodium 747 686 717 702 94 57-130 4.4 20 
Vanadium 154 144 148 146 95 73-127 2.9 20 

Zinc 530 504 512 508 96 65-135 1.5 20 

Cate~ory: ICP-AT 
Matr1x: AQUEOUS 
QC Lot: 03 AUG 92-2A 
Concentration Units: mg/L 

Aluminum 2.0 1.88 1.88 1.88 94 75-125 0.1 20 

Antimony 0.5 0.497 0.468 0.482 96 75-125 5.9 20 

Arsenic 0.5 0.407 0.425 0.416 83 75-125 4.3 20 

Barium 2.0 1. 94 1. 96 1.95 97 75-125 0.7 20 

Beryllium 0.05 0.0486 0.0490 0.0488 98 75-125 0.9 20 

Cadmium 0.05 0.0481 0.0507 0.0494 99 75-125 5.3 20 

Calcium 100 97.7 98.4 98.1 98 75-125 0.8 20 

Chromium 0.2 0.183 0.184 0.184 92 75-125 0.9 20 

Cobalt 0.5 0.451 0.457 0.454 91 75-125 1.3 20 

Copper 0.25 0.235 0.238 0.236 95 75-125 1.1 20 

Iron 1.0 0.976 0.976 0.976 98 75-125 0.0 20 

Lead 0.5 0.459 0.449 0.454 91 75-125 2.2 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation (cont.) 

Analyte 
Concentration 

Spiked Measured 
DCS1 DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 

DCS Limits DCS Limit 

Category: ICP-AT 
Matrix: AQUEOUS 
QC Lot: 03 AUG 92-2A 
Concentration Units: mg/L 

Magnesium 50 47.5 47.8 47.7 95 75-125 0.5 20 

Man~anese 0.5 0.456 0.461 0.459 92 75-125 1.0 20 

Nic el 0.5 0.462 0.467 0.465 93 75-125 1.1 20 

Potassium 50 47.8 48.0 47.9 96 75-125 0.5 20 

Silver 0.05 0.0476 0.0483 0.0479 96 75-125 1.6 20 

Sodium 100 96.8 97.1 96.9 97 75-125 0.3 20 

Vanadium 0.5 0.473 0.478 0.476 95 75-125 1.1 20 

Zinc 0.5 0.455 0.462 0.458 92 75-125 1.5 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
Metals Analysis and Preparation 

Analyte 

Test: ICP-AP9-S 
Matrix: SOIL 
QC Lot: 03 AUG 92-2A QC Run: 

Cadmium 
Chromium 
Lead 

Test: ICP-AP9-AT 
Matrix: AQUEOUS 
QC Lot: 03 AUG 92-2A QC Run: 

Cadmium 
Chromium 
Lead 

Result 

03 AUG 92-2A 

NO 
NO 
NO 

03 AUG 92-2A 

NO 
NO 
NO 

Units 
Reporting 

Limit 

mg/kg 0.50 
mg/kg 1.0 
mg/kg 5.0 

mg/L 0.0050 
mg/L 0.010 
mg/L 0.050 

A Coming Company 
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MATRIX SPECIFIC QC 
ASSIGNMENT REPORT 
Metals Analysis and Preparation 

QC LABORATORY QC 
SAMPLE TYPE TEST SAMPLE NUMBER LOT 

MATRIX DUPLICATE ICP-AP9-S 024235-0001-DU 03 AUG 92-2A 

MATRIX DUPLICATE ICP-AP9-S 024235-0003-DU 03 AUG 92-2A 

MATRIX DUPLICATE ICP-AP9-S 024235-0005-DU 03 AUG 92-2A 

MATRIX DUPLICATE ICP-AP9-S 024235-0007-DU 03 AUG 92-2A 

MATRIX SPIKE ICP-AP9-S 024235-0002-MS 03 AUG 92-2A 



MATRIX DUPLICATE REPORT 
Metals Analysis and Preparation 

Concentration 
Matrix 

Analyte Sample Duplicate 

Test: ICP-AP9-S 
Matrix SOIL 
Sample: 024235-0001 
Units: mg/kg 

Cadmium ND ND 
Chromium 10.1 11.0 
Lead 7.6 8.3 

Test: ICP-AP9-S 
Matrix SOIL 
Sample: 024235-0003 
Units: mg/kg· 

Cadmium NO NO 
Chromium 12.4 ll. 5 
Lead 7.2 9.6 

Test: ICP-AP9-S 
Matrix SOIL 
Sample: 024235-0005 
Units: mg/kg 

Cadmium ND ND 
Chromium 8.5 9.3 
Lead 9.4 9.8 

Test: ICP-AP9-S 
Matrix SOIL 
Sample: 024235-0007 
Units: mg/kg 

Cadmi urn ND ND 
Chromium 9.0 8.0 
Lead 9.8 8.9 

ND = Not detected 
NC =Not calculated, calculation not applicable 

All calculations are performed before rounding to avoid round-off 
errors in calculated results. 

Enseco 
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% 
RPD 

NC 
8.2 
8. 7 

NC 
7.1 

28 

NC 
8.7 
3.8 

NC 
12 

9.3 



MATRIX SPIKE REPORT 
Metals Analysis and Preparation 

Analyte 

Test: ICP-AP9-S 
Matrix SOIL 
Sample: 024235-0002 
Units: mg/kg 

Cadmium 
Chromium 
Lead 

ND = Not detected 

Sample 

ND 
12.7 
10.2 

Concentration 
Matrix Amount 
Spike Spiked 

5.0 
33.4 
57.3 

5.0 
20.0 
50.0 

NC =Not calculated, calculation not applicable 

All calculati~ns are performed before rounding to avoid round-off 
errors in calculated results. 

% 
Rec 

100 
103 
94 

· Enseco 
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,1. ,. I; ·•I X (~ \c J({.\e --')l) {11.\l; (,1 

llo'Z(I 8\Z:L -1-.!.,..;;r \-/u·,:;\f\CL+r ~ x'·i:J ''&3!~~'1 ho'l:l'/f .J Jl;lj;IKto ··~ I 1,, ·•:1 ' ' ''· Cot-\ef'v~ o..S p",r t : .. J 
/(oZ~ B lr c_- -:r - ~7 N\ ~1 1: x ·:.b~ ~:1t ~·.·;:·. L';':'~'".· ,-, ,-- --~---, n.v\a\'isi '-) 

l 

l(o2") BT2c-=f-"·' lA/ t\_l_f~~~ ~~~ :·! ·t·~·ld' ., ~ 

!lr 11-cD . . ·. ,. i··t"' td\ ·.L· . ...... . 'J . .l_,:lrl·:~j ~:~~.\ ll.·"''l' ., I . ' J I , 
BT c_c.,.- ~ -.\/ ... ,\~ \.{J.,TJ: '411i ~·;o"''1/~~T~1·\: r,\~~·;{J~.,.:n t'J·:' , • ,v, .. , ·.~ .. ~ 

CUSTODY TRANSFERS PRIOR TO S!-IIPP!NG . 
' -· , .•. , I' 

i' 
• ,..._ ~ ! • .il. "I • 

' ·;I·~,,.-;. t'•i. / 
SHIPPING DETAILS 

, l lj I!;,' ' : ( ~~. ~ , 

DEUVERED TO SHIPPER BY 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME F-CD £;/ '' · · 

~/~DesfA 
' '.l '"·· J .. tf h/1~ 1 '/2'ro · 

METHOD Of. SHIPMENT 

rEt> E)< ; ... r\ (
1

22N~~r~ <j LJ c;? s-
.,, ,1;1.\ \., •. , ,... ut-?r-

4 ~ 1 ~· • • : • 1 
I OJLPc. 
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· , i' :r.kt ~~.~--·.~:.\!.:~:.~•'·:;~:r. '''):;,.:~~~:-.. ·/·::·-~ ,; fl;ft(.;( l;• fl;;~f:~ ·j ' , \. t' ·.• . : , \1 ·· ·~. •r '~ ,.· ..,lj£!.t~W~"J'.l.' ~lov.i _: !"· ~ 
- k:w~.;:,:_~ .. ·· 3·•' ~::_q_w.L. -~~~-'~t~t- J •• :.: ''·;;t 

:;~'E\i~c~· 
1,·._/'-!'·.Hh.~ .,. 

:ocky · tain J ':al La •ry 

4955 Yarrow Street 

Arvada, CO 80002 

303/421-6611 FAX: 3031431-7171 

>eco ! r 

1420 East Nor It Drive 

Suite 120 

Houston, TX 77032 

CHAIN OF CUSTODY 
... 713/987-9767 FAX: 7131987-9769 A Coming Company 

\'!':··~'II· . , .. : .. SAMPLE SAFE'M CONDITIONS 

ENSECO CLIENT G I i\ .._}\ /) 1 , ,, ••.. ,. .. , .• .,,1 ,. .

1
PAC!<£DB~ c,l , ... . . • 

RfF'l~,,...,t:; Lof{PAtJ'Y · · ··· ··:':···,~r}···~· .:·_;:'·~.· .. )to.;~: · ors·<s·~A' 
SEAL NUMBER 

t-JI'\ 
PROJECT _ i.-r . ~~·-- .-~,··~ ... ,_., ... }'ls_._~'NTf\CT. UPONRECEIPTp~s:'~PLINGCOMPANY•' · lcONDtTION?~coNTENTS 

f\ s~s-s t.\e,__;,\- ·· p\t:.~. tcr-;,.._9. -· .. 't e--,. ~<;\·e·~ '''· · ,. o~ 
sAMP~coMPANY _ c·. _ ; . / . _. _:,ur:nJ.•-ii-.\+· : ·~·. A . ; :J·ll_ .•. u_ :\':'·~d")j~F?R~~H,5PPI~G~~·:·:' i.,11 

;.~J ~ .. . I'NITIALCONTENTSTEMP. 

~--rec.~.b"" ~-"CC.,f'(ia.-r, 11 c. ba"-eLB .. ~\e.phn~ .... /\~.,JeP.~.--~~ .. ; tr .. , •i ,. Wo.r.- oc 

SAMPLINGSITE l {( f\J \f~Gl~ ~ ed-u t\~-~C... I ' ~S~~U~B:R )J(\ '·'''l''l·" n~r~:::TATUS 0 Continuing Until 

TEAMLEADER \ · '-~.~ .. ~--('r"'.·~;~,' ·" : '·:·~ '"ISEAL~I/'ITACTUPONRECEif'TBYLAB. ' . ~-,CONTENTSTEMPERATUREUPONRECEIPTBYLAB. 

-::zr'c.e. S'f\.er~·'-Q . .'~.::5:l''·!,••;;l~·~"·~'-~';,~,;·•··· i· : •.. ~J. •• t.J;;~,:'i':';.' Pv~$':\li!?[·H•;~,-DNo'''i .. Ji,, .. '" oc 

DATE TIME SAMPLE ID/DJ:SC)UPTION SAMPLE TYPE #CONTAINERS I ANALYSIS PARAMETERS 

'B\C. L-·g- \A 1 ~~c~ive 1/3o}~ 11oD OJ.l ·. ,_5o,(_ · v-.tl~\s 
~----.,~--j~~-~ 

.. 
" 

.-.. ' 
,.,: . 
"I·', .. •'·· :.! t': 'i/ .. ~:~·~l.'\·:·_· !~\r'.;r}.:j_ 1 

:'. · ... ._.·,a,•i!~')'hrt fi I J•f;'l 

·.1 . ,' r' ~ '· 0' I ; 

; ~, .... •'t • 

oo~..,··. 

;j 
~' ; 

( ''ill .. 
. . .. ., ... ·.'t '~•I.; 

·i"" •'I itl ih. ll•l.tll ~\·~"'" 
; ' ,· '' I 

. dol '),11 , 11 • -1 

!,,; \.. •., ~·~.i;;.:,# hi ~~~ir, ()J J 

lf\J'" ·,; '··= .l:t:··.:i., ~·,i,t]IW Ulrurltl(, 

.,, ··, , .. ,:.! .. : ,_.!H·.Ll:,H '.1 

CUSTODY TRANSFERS PRIOR TO ~~~~riNG 

RELINQUISHED BY (SIGNED) · RECEIVED BY (SIGNED) 
.L_ 

/~/~DB~r/\ 
. , , ·. !,, :l P.ii _j)'tl.l;\,· 

:-lo 1\!l. 1 .;' f~.j;·,; I \ ,J\(j., . 

:' .: . . ,o.;:,. ·.· 

ENS-4011 

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

~~ d·1.d · I :~\•tj,(,i Jiv,!!ilJ~h~l'o-· ,_,ill' 

: .. /:. >:~_:n~~~:l'i; ·. ~ .. \ I . ' II ~I •. jl k 

~ -~-' ~ : ~. ~-··:I ~~~-,it:.· .. : ·;-;._~,~-~-~\>.~.1;~;·.~- I :· ~ .· . I 

h I!' 1 '!•tf.,,llf;)c., .-sff,;r.;,;vtm m-~,, :_:, '1: ·! ·.!:r: ''"'' 
: ; i : ,I : . ~ 
·1u -~,-~ 

.'·-: .\.:: .. -~~- ·IH> :·i ,:·,~.qrt"~tll:;; 

.f:l ;t>if. ;f;ffi l:\7pni:rn I ' i'l'l·f e'f 

,u;..,,:: ~·l,·:JiJi·,,;. ~~~,· .. al~\:~·.:~ •. b·~·;~:.~;i.;:J;~; :;;; I·, , ' 1, • 

~ ~-,:u.-iii}'~!AtaiiJI·JI!~~ "'~, J)~-H~II:;,r.. 'I:N': (• ,·. , .· ~~~ · 
. ·.' ,. ''fl-':!i1· t~~;: ......... ' .: ~:··:•tl<' ~ : 

•o,i\. 

·~·.;·, .~::IDhfiijJ ,N:}''''!"'Il};rTi'liiiTij··- i 
:···. N :r: ·.:. ·, :·' ., .. ··:~·::·:: ?'i~V> ··, 

' ·· • "i>lh;• It~ \;I:J;I dlllh·JI.,:-.It •l:i•: 

''i'll 

·":'" ~ ., 
I •• ' • • : ,. h I ~ .: :'; r' 1 ',I . 

1 .~lhl_\j_: 1<.1· I,, , .l.•<llt t,,r.t• 

I•. ,· 
• It'! /i.~~ .' •I i • 1. .. ; \ ., ' 

·. "·'' 1 if'..(! ·:1 FUI..'-?.ir;iir r r.,. 
h,. ·' 

• 4 ~J , \ : ~ ~ I 

: .~,~ ;:...! ::1d'i-' .l 

tll~ ·~ 1 1 ~1.~ i r t. 

": i 1\jl ~ ~ 

,J ·, f ! .' ~ { 

j,..~ ·~ i , l ~). f 

.d:Jtn,t:· .. f ~ ,...J 

•·' 

. ;:t ~ltri~<.··~,l 

: :~.;~~L" ~ ·:. 
:•!•P·!.;';i)W~>·Ic . 

!''·11i).!•f(tl{!:,o~:· ··.' ' 
SHIPPING DETAILS 

t,'.;'!. 

DATE TIME 
DELIVERED TO SHIPPE~ D E'".tG 

I o; 

...... ~-

·"24235 

MlfTHOO OP' SHIPMENT . . .. · FFo -€')( 
RECEIVED FOR LAB 

''"' ·~·•~:--u·.dl 1~·, ~JitiJ..-c .,: t2~ .. , J:i1oA 
; I ; .. ~ i. I ~SE<fO'PROJECT NUMBER 

White - CLIENT Pink- LAB 

REMARKS 

)( ~ e tJ ') · Oo~tA: ~ ~v--
C~rplJ.· .• ..__ o.--~ Le"t .. ~ 

\ (\c\u~~ )H 
i CQ v..J cl?t ·\c.., 

A \)\,~t 

~o/N-~ tS 
U-j.-\-\_ ~eSv\h 

)/ Ctt\c ..,\-t\ ~ v(b \A.bi·J...,t, 

o\ r of\. \ei\:\ "c) \X~ r\ 
11.1\c~ \\ S 1 ) 

... ,2=rstr~ i'"l ~ Bs
I&:~E-~) 

<»~OC) 



i /.)y :"'~;~·:~: ~- .":··.··}:: :::;~:~w~~f·::'/~~· ~.~~. ~ 
..... > 

k·· .•. . . .:,·,~::j:.;·?i;.'jjf'".''lf"h)l''''' '. 
;· . ~~iif'l~~lbf· ·rr. J~~~~ '•::~I·;:;·"~_ 

~F!l t;tg~()·:,:~ 
A Coming Company 

·rrJ"'.:Cky ': tain I··' ·"~al LJ' · ory 

4955 )'~rrow Street 
Arvada, CO 80002 

303/421-6611 FAX: 303/431-7171 

n r.-·seco ~·- -·on 

1420 East Nor·~' 't Urive 

Suite 120 

Houston, TX 77032 

713/987-9767 FAX: 713/987-9769 

CHAIN OF CUSTODY .; ' ' . ' •. ( :··~·I '. • .. : 'II": SAMPLE SAFE'.;-CONDITIONS 

ENSECO CLIENT G RE ' c ' ) 'I . ' ' ' ' ', ' I PACKE:D~Y '~ .· . ' ' • SEAL NUMBER 

\ (\ .. rr F ( .. \ "'\I ' 0 tJ. Pf\1-J ' .'·\ r·.· : ;.· .. 1.'/:':1~.\l"'''! ......... ·!·' .. ~ .,.,,to, I ·•· I D J.:c=_-·· 'A 1 .• 1 I N (\._ 
t\I'V Nil'-'-.,:, ' . I'\ . "' ·', .. ·~ • .. • '"··< : ' . L I""\.. '• .11 .;;>. 1\ 

PROJECT ~ ~ ~e ~~ ti\eJ " N\t)~;:\.;-;•;.~~·~ ;.' : ' ',' '.' . ', •'·.i~•:' .. ';~:; y:;y;;CT.~~'C<;ei;;:ING;~~~~A~~ ·· CONDITIO;rLONTENTS 

SAMPLING COMPANY c : . .. . I :' ,,, .. '1''1~~:;•~''' \; \ '. il.j ,. )\_'• ~"·.~··:?).it~;,·~·x,·.l:·' ~~.~FfOR !>HI,Pij'IG BY' ...... -~"· ,•J., .. :"·'·· . ' INITIAL CONTENTS TEMP. 

Yrec'.~Pr-- '"~:1\eei':f\}\ ba.r\:e\.'~,B .. Sk~'MAS.? ~~Cl(\'F.-\~5-:J.' .. ';: .. i7·:.Sre-.~ .. ,' ,· , .. L Wo~,,._... oc 

SAMPLING SITE -.,_/ . l u ~ • . "•, SU.L NUMBER . IS~LING STATUS 

L (),.1\c\ \rfc..~ r(e 1J n I eo..- '::;;,..,,;;(~ .. ·: . \. ' N~' ·,,J :.:II:> t!J Do~e . D Continuing Until 

TEAM LEADER _. •· ·• · , •. · '." ' · ', ., '' ·' ' ' .;. ·.·!'·': •:.· '"· SEALINT,t.CTUPONRECEIPTBYLAB. '"' ·• .. CONTENTSTEMPERATUREUPONRECEIPTBYLAB. 

?..-e-\J-0. S e r Mq'~ 1't'l;''iJ)'tllll~u;;.""~'·;\ .. , :, ...... , ,~~~,·~·:;nt~~~'h:.:.ll ~ ~·o Ye$.,·'•lltn- · i· o No'·· 1 • r!; .... , ·"I oc 

1 DATE TIME SAMPLI; 10/DESCRIPTION SAMPLE TYPE #CONTAINERS ANALYSIS PARAMETERS REMARKS 

i/?oiCJ2- lo'SS"' BT"f.C.-1- l"/ 'lv\~J,;)( ~S' ~1cL · ;::,~;~J ~··:!~z4t;~-:ro; .}f\:hJ) ¥ \'J\J~~~- ru,L .. :~M.I 
· ., : •· 1 •· · • . ,·.,.· ·~ ""'!.~ .·· · · -,(I !v-4i._,,.,, e . j I .. •·. '· ", ' :''·'. ·' lh\;.• ., ·' ' ' ' '' , '0/. ' . ' { ,. · \ 

loSS' . BlcL-1- D t-.\ct+r.x·:·\:).~p}tcCt..~~~t(::·3~ ~~!!;:J!IIili\ j 111 , ...... ,~ •• :iiH •1;;1-;) 'il[l; c\vo .... ··v""- (lf\d ~{)J 

IO'S-:;- 8T2c.-l-1f\/ rc~~Jfl C)s : ..•. :1
:.:.-,. ' 'i '····· '·'('' )f p\eC1sf 'tC\c\u.l( L)" 

. I ' 1 ' ,. ' ' ' . I " I I' ~ I,., ' . I ~~ ~ ( 

TZC.-2- ' '.: . . :. . ': .. ·• ::~ .. , · .. !':_:::,. . .•.. ' ' ' 1' c\ 
oqyo B 1 .. --~~.LtK .,,,,,(JC,.,;,;{:~Jr,,,, rcino/.:,1{. ' ,, !',<" ' .. ,;'I·' ')IN--) b l()v Vl.'l(.'L 

~ 

(A~D Blt-C..-Z-lA '~fc~;vB ec,.. '• :>' '· 1' ; ,j,; l'uil . ~) '····'' wJ\ \J8~VH<) 
.. . . ·''·: •' r,;,.···•' j .lJ ~ .• ~~~·l r. ~': 'I •'• ··~•!·1·1· ',l ... s·~. ·,l' \ 

1 M' t '' , .. •· '1" /"'•'1 .. ,. ,, .. ,,' ..... . 

,-:) 1\ - 3- ' . ' ·.. ! '. I -,/ () 

I1S'b ~ \ ... . o., ~,.x:. .. ,,.8'/ ... t·•,..;,.:,, 1mL,Ji''l'····· 1, u , 1, Calc ~t\f / P...o )\ ~ '\ {..\._ •.i.~, ""';' ,,\, , ~~ 1\. w b •'~ jf 

11<;V BT?;C.- ::,- D· '·')'~"'\,~~)( bJ.:p)',:cJt?,}Uil ;r, r~ot,i'lilf:l~~- f:J, , ,1 .. ,,,_.,,, •. ~;~:. ·•·l .• {lol\.~tj_ ,~ ... ;~"'\ 0 \ Ct.,J1 

-=]<;{) I A ~-: ~·c.;: ·/,•·· ;,:<,, .;l!·t~:lr ~hii;HI::•y l;.,'• · ::~ ·, ,'r ' 

I \3\2:C.- :S- 1\ JJ\ (C .1\,J t ... .'., 07 ,·, ;, "r, .: ,;i!•l:·i ,· J! ;or·,, • , . ·d .. 

~~~D BllL-t.f-\ I ·~o.,\t:t( "~ ; ;;H·:il'l' ,·~ ,,_..,, i'lll ,,, 'il'' I 

,v I 't,L(Q BT~ ci!J Lll!!! '\ fv~i !l, 1\(:•:t.r: ', v~·h: ~.., "''()1<~1~\ .: ? r~~\1}till1 1,1r: :II '. :. 'V ' : •J.;;J,I . ' \V :· '! 

-- •. : .... 1, , ... , .• -.\,.JJ(~V'. . ... (} c 'ill .v\.~ . . t~1•\n•,;·l! i, ~'--- .... , ., 1 , ... jjx , 

CUSTODY TRANSFER~ PRlOR to' S~IP,PING 1·~::,; , ··,,. :;· .. ·~;;·,,:: :·' ';: •. ~~~'/1 '; 1 ~-~l',:., , . ,, :.'.''·: '' ,. 1
' ', SHIPPING DETAILS 

DEUVERED TO &HIPPER BY 

RELINQUISHED BY (SIGNED)'.. RECEIVED BY (SIGNED) DATE ·TIME . fCp £:)t "· .. , .. 

,r""" ~~ ..I.. ··I' .... ,;.j, .. , .. , ,/_.}, t· ., METHODOF'SHIPMENT AIRBILLNUMBERg 

--74/. ~ :-"\ PBsfA ···~"'"··:.·~···r,;~. "*·•· . ::'lr71ti2l2bti .. ~ .tCb £X ,.,, ., .... 0. 22~LI ~YS'aS" 

RECEIVED F'OR LAB I SIGNEarJ/) I } ' I DATE/TIME 

, '," ... rini!J.t• ,;iio::••· · · i .. · li: ','•~'i L'·L)I'; !Ji•l·~;\ '1P:Mkt-. ·'' I ( ri/1'. ~~ - I ff~-11_{ -4 ;6. ~jc 
·. I . ·• 1.. ·.·1• \'· '''t· , EN!?f:COI'fleJECTNUMBER ....,. . 

tf •'''''J H •. 1 ·.,,,,,,I ''";~:: ::j '· .. ) ''ij.J-{f)g~ ,1 
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J 
:•;'fuMii<~:·•.~ ..... ~...- : .I,~,U~:~4!1,1.1;·· .. :,: ,,..,,·::;~. ··i",.%~,~~t ··~·'•'~~". 'i!~t.!l·: 1'.'13' ITV'i~ock' .. ntaln • 'licilll tory 10 ~nsecc" '}"'",. . ~·· ' •" '''' ,•. ' 1'-"""'' • . ''·\'·,· >(~: •· 'fl' • 11:.:,.<:'•; I lo. 

• ' • • "· ' '"\

1

' ·~ '. . .... · '. : • : ~ tT!' 
11
' l1J .,~ Pf.lf{ 1 ,.: 4955 Yarrow Street 14:0 East NV dt Drtve 

~ t; lSe""""O. , Arvada, co 80002 suue 120 iFJI 1 \._; 303/421-6611 FAX: 303/431-7171 Houston, TX 77032 
.-.A Coming <::ompany • : .• ol '• ; :; · 713/987-9767 FAX: 713/987-9769 

.':.· '!,'," . . • j . . 

CHAIN OF cusTo~y ,. < ., · ,::'J:'.•:.;~-.. ~~IIi.f!i,,·bi1\i::"\1H .. ·•; ···).l,:·•h-;.. sAMPLE sAFE1"' coNDITioNs 

ENsEco CLIENT G'' R .. , . _ . . - . . .. · · _ . . .1 . , -~. 1 .-. 'l IP,t.CREP 11~v;; .---~- -,-1· ,,'- -· .• I SEAL NUMBER (\ 

/.11. '1': 1:.-·F"' _· .. ,1 ,t.i.·~·:~';,.-·c· ·o··IIAp. 1\ "'(.'f.\·:·,,)'('"'::::11?~';.:·<1~~ ~::\{":IW":_:'•;:F= ·~lf.-!lir,~~~.~~ "'~"::.;.JtA:.. ... N 
rl,._, . ._ /f-.J ,.._, - • 1'1 f\_) 7 • - .. , ' .... , ._.,,f.,,_:oll .. , I'.) fi'l'o...- .. l./9 ':)o • 

·PROJECT _ ·. (1\ -. ·· · ~· ''':. -'"' .. :••:v,-;:-~-v· ' --- ·~ .-co;- '•'' ·' . 1 
:• J<r\ lsEI)I!. ll'ff!'o_CT UPOii REC-EIPT BY sAMPLING COMPANY:-

P L ' •· .· . ..,,. ·--~··•• h 
\ ')')c'~:f"J·ff..L'l ~ D ,;'..n · .. ,. .. . .... .-::~~~~; .... , ·,. _· ;.:~ .,.t.. · .T.7,r·-:, .. <T till...,..-..-. )"·~ ._ ... ~,, 

c.tv "' ''x . . ... ~~ .... ~,.·"""~· _ ... e,~, .. .J d.•"'"""' 

CONDITION OF CONTENTS 

or-
sAMPLINGc?o~PANY _ . . .. _./. -.. : ,_,.: ··:•- · ::, •. SJ~·~1~·v;:;;r:~.S\'~;.aJ4;~~~~It;ifA'<i.<Sti1;ull!·~., :l ~M!-~~.f?~_!j{~H' r•'1aQ~:_.,,~-~j~ 1•11 •• , •.• · .ua 1:·~~~ ....... " ./ . c .,. .. ' ... , r---,. ' • I ' B l o.., .,.. . ._. ' "'-' t ~.·! _.,._,.,1'' • :,;.L•,, ,,.,~,., 

rc (I~ I '),.... 2 "'~/. "eet •'"-"" ·'' , .. ,.,{q I f. ,,, . ' f "' II") :' ~ ,,,,. :, ' ~.;, ~ IL;ri.; ::. ; ; ·' I •>; ,· 

INITIAL CONTENTS TEMP . 

\).)a .r ,__ oc 
~ ·;. . · .-,.:. t... ~- _ .... _ •·• ~ ~-''(1' 1 I· ! SAMPLING SITE ·-..J. ''i ._ . , : : I .· , .• rE,toL NUI>IBf'fi _ rAMPLING STATUS 

L.l "L~ ( r e 4~ M_p J ( c~~--~~ ; ', .·. : :' . ,~;~~i!L~} f\ ·;: ''·· ,I), C5Y'o~~e· 0 Continuing Until 

TEAM LEAOER ~ . ·. , ... , I'';~.'· ', • _"':~~"·:·''_....-•!_.~:_'.--r·.· ''." .,, ' \ '·· "'.· •<'"\:·,·;•··.' '"' '.-I_H:_

1
SEA~m~s:'f UPO.N RECEIPT B~ LAB. '•': ;,- ;-"}CONTENTS TEMPERATURE UPON RECEIPT BY LAB 

..,...e ~"' <"....._lc. ·r· M hl"'i~ ~~~ ~~'IAQl;rll,il9 ::~~·tol': · . , ........ , , , .. L!9ll1<1h;~ ... l,,v.·w •·EJ Ye .. ~\·.t·l11 .,;;:; '"l'r:J No'·\' ·. nr):H;., ''·'·"·. :, . oc 
'-- c:_ --~ c.....~-t-··.•;f·f • . '·. '.' .. _1 .. ,,,. •• ' •• ~,.. • 

DATE 

1bo}qz_ 
~ 1 I"Z_D/'J'z_ 

\-\ -:t /30 J <] 2-

H rl;oJcrL 
11 ti?D) '72-

, ~ i-{ 3D 'f2._ 

+} 1 )"3 o) 12.. 

t\-· 1-/~l 12-

TIME I SAMPLE 10/~g~~RIPTION . .; I ·SAMPLE TYPE 'I#CONTAINERSI__~NALYSIS PARAMETERS REMARKS 

1o~c; 1 B\~c.-\-~{- 7fZJ~:p~rJ. \)\,.JL :.H. \JJ.£J~41~:r,~~~·I/~2\ID';<6z:1~t~/t~J\I .lr! (1/\eWs- (~~l\M··U0 
oq1') 

li~O 

"/ ~· :)t._c_'..- 7.';_ gf .• : /. . -~If' it ' '' 

·Br2..L:--~~:_ R./' :: z lJ·~ • .·; t: • ,, · , ' 

· I :li · 

\Lb 10. ~Tic- Y-R./ v.-2 ,,. 
\\ t1 s- · ·B~t_(.- <;;- R /. 7 t.Ae~ ·.i\?\a ~14:j· :/ >~~ .. , :1 I 

. l ~4.;-

.. ~,c, 
1

. ·r•.1d ·, 

t)T~L~ CtJ- / l' v\ . ,~,. 

, .UI,l.l ~i·ll ~I J 1( •. • ... 11'-)1 !1) 41oi<J•:\ 

h·or1 ,,i t'!·i);·,o~; \hllvi ~"nli t: 
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