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October 21, 1991 

Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

Mr. R ich Mayer 
U. S. Environmental P r o t e c t i o n Agency 
Region VI 
1445 Ross Avenue S u i t e 1200 
D a l l a s , Texas 75202-2733 

RE: Phase I I RFI D r a f t Report 
Giant R e f i n i n g Company 
Permit No. NMD000333211 

Dear Mr. Mayer: 

The a t t a c h e d , documents i n c l u d e the d r a f t r e p o r t r e q u i r e d by 
the Phase I I RCRA F a c i l i t y I n v e s t i g a t i o n . The Phase I I 
i n v e s t i g a t i o n i n c l u d e s t h r e e S o l i d Waste Management U n i t s , a l l 
of which are a s s o c i a t e d w i t h the process waste water s t o r a g e 
and e v a p o r a t i o n . 

I f you have any q u e s t i o n s , c o n t a c t my o f f i c e a t (505) 722-3833. 

S i n c e r e l y , 

Claud Rosendale 
Envir o n m e n t a l Manager 
C i n i z a R e f i n e r y 

cc w/enclosures (3) : David Boyer - C h i e f : Environmental Bureau 
New Mexico O i l Conservation D i v i s i o n 

R i c h a r d M i t z e l f e l t - D i r e c t o r 
New Mexico Environment Department 

Linda Carleson - Head L i b r a r i a n 
G allup P u b l i c L i b r a r y 

Kim B u l l e r d i c k - Corporate Counsel 
Giant I n d u s t r i e s A r i z o n a , I n c . 

F i l e 
Giant R e f i n i n g Company 

A Division ot Giant Industries, Inc. 
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SECTION 1.0 

INTRODUCTION 



INTRODUCTION 

PHASE I I 

This document outlines the specific activities that have been conducted for 
the Phase I I sampling requirements for Giant Refining Company. Al l sampling, 
analytical and stati s t i c a l calculations have been completed with the results 
incorporated in this report. 

Soil samples were collected from SWMU's #1, #2, and #13 with groundwater 
samples also being collected from SWMU #2. A l l soil and groundwater samples 
were collected by Giant Refining personnel. Most of the soil samples were 
collected by using a backhoe to dig to the start of each sample interval. 
A hand auger was then used for the sample collection. The remainder of the 
samples (shallow bores) were bored and collected with the hand auger. The 
backhoe and sampling equipment was decontaminated between each boring. The 
soil samples were collected from May 9 to May 22, 1991. The monitor wells 
were purged with a submersible pump u n t i l a l l the water was removed from 
the well. The samples were collected using a stainless steel bail. Again, 
a l l equipment was decontaminated as required by the approved generic sampling 
plan. The groundwater samples were collected on April 30 and May 1, 1991. 

Al l samples were sent to Analytical Technologies, Inc. (ATI) in Mesa, Arizona 
for f i n a l testing. Some of the samples were farmed out to other ATI 
laboratories to meet required completion dates. A l l samples were analyzed 
as required by the generic sampling plan. Section 6 has the analytical data 
in a tabulated summary form and Section 7 includes copies of a l l original 
analytical data. 

The s t a t i s t i c a l analysis and results are included in Section 5. This section 
outlines the methodology used in determining the background values for the 
metals and the actual comparisons of the background values to the sample 
results. 







SAMPLE NUMBERING SYSTEM 

A unique system was developed for numbering a l l samples collected during 
the RCRA Facility Investigation. This numbering system when compared with 
maps of boring locations assures the a b i l i t y to pinpoint the exact location 
of each sample. A description of this sample numbering process is as follows: 

Note # 1 2 3 4 5 

Sample # RFI 01 04 V 9.0 

Note #1 = Sampling event t i t l e 
Note #2 = SWMU number 
Note #3 = Specific boring number in each SWMU 
Note #4 = Type sample 

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

Note #5 = Beginning depth of sample interval 

l.A 



I certify under penalty of law that this document and a l l attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submitted. Based on my inquiry of the person or persons 
who manage the system, or those persons directly responsible for gathering 
the information, the information submitted i s , to be the best of my knowledge 
and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

ri^jd^JLi fa. 21 MI 
Claud Rosendale, Environmental Manager Date 
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Quarterly Progress Reports 



EZZZZ3 
REFINING CO. 

February 12, 1991 

Route 3, Box 7 
Gallup, New Mexico 
87301 

505 "' -
722-3833 

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

RE: RFI Quarterly Progress Report and Phase I I Sampling Schedule 
Giant Refining Company 
Pennit No. NMD000333211 

Dear Mr. Mayer: 

The . draft report for the Phase I RFI sampling at the Ciniza Refinery was 
submitted to your office on November 27,1990. Since, that time there has 
not been any implementation of additional phases of the RFI. However, Giant 
has received proposals and approved a contractor for the analytical work 
required on Phase I I of the project. Giant has awarded the analytical 
contract to Analytical Technologies, Inc. (ATI) of Tempe, Arizona. ATI has 
laboratories in San Diego, Ca., Renton.Wa., Pensacola, Fl., Fort Collins, 
Co. and Tempe, Az.. They also have an extensive l i s t of laboratory 
certification including EPA's CLP program (see attached). 

Giant Refining Company is submitting the following sampling schedule for 
Phase I I of the RFI for your review and approval: 

SWMU #2 - Groundwater 
May 6, 1991: pump MW-4, 0W-1, 0W-5 and 0W-7. 
May 7, 1991: sample MW-4, 0W-1, 0W-5 and 0W-7, pump 0W-9 and 

0W-10 (split samples with the New Mexico Oil 
Conservation Division [OCD]). 

May 8, 1991: sample 0W-9 and OW-10 and other wells as required 
by OCD. 

May 9-10,1991:Reserved for OCD audit for groundwater discharge 
plan renewal. 

The groundwater samples w i l l be sent to ATI and analyzed for pH,- skinner 
l i s t constituents and background metals. 

SWMU #13 - Soil 7 
May 13, 1991: Samples w i l l be collected at two (2) intervals from four (4) 

vertical borings. The. samples, w i l l be sent to ATI and; analyzed 
for skinner l i s t constituents-and background metals: 

2.1 
A Division of Giam Industries. Inc. .. 



SWMU #2 - S o i l 
May 14-17,1991:Samples w i l l be collected at three (3) intervals 

from twelve (12) vertical borings and six (6^ angle borings. 
The samples w i l l be sent to ATI and analyzed for pH, skinner 
l i s t constituents, and background metals. 

SWMU #1 - Soil 
May 20-22,1991:Samples w i l l be collected at four (4) intervals from four 

(4) vertical borings and two (2) angle borings. The samples 
w i l l be sent to ATI and analyzed for EPA 8240 and 8270 prior i t y 
pollutants and background metals. 

Sampling days and specified locations may vary depending on weather, required 
sampling times, etc.. However, attempts w i l l be made to stay as close to 
the proposed schedule as possible. Samples must be collected by 2:30 p.m. 
each day to allow for Federal Express shipment. 

Approval of this schedule w i l l allow compliance with the draft report in 
October and the fin a l report in December. 

The attached RFI Workplan approval letter from your office indicates seven 
(7) groundwater samples w i l l be collected. SWMU #2 of the workplan only 
l i s t six (6) wells; MW-4, OW-1, 0W-5, 0W-7, 0W-9 and 0W-10. Please verify 
the sampling requirements for six (6) or seven (7) wells. I f seven (7) are 
required, please indicate the seventh well number. 

I f you have any questions, contact my office at (505) 722-0217. 

Sincerely, 

Claud Rosendale 
Environmental Manager 
Ciniza Refinery 

cc w/o attachments: Elizabeth Gordon - New Mexico Environmental 
Improvement Division 

David Boyer - New Mexico Oil Conservation 
Division 

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

. personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to be the best, of my knowledge 
and belief, true, accurate, and complete. I am aware that, there are significant; ppnalHPs 
far submitting false information,; including the, possibility of fine and înpisonrjent for 
knowing violations. . 

i : tone: / ^ ^ ^ ^ ^ / / X / ^ ^ / J ? 4 < ? P * J * / Date: J ? - / ? - * ? / 

2 .2 " 



EZZZZZ1 REFINING CO. 

June 20, 1991 
Route 3, Box 7 
Gallup, NewMexico 
87301 

Rich Mayer 
505 
722-3833 

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

RE: QUARTERLY PROGRESS REPORT 

Dear Mr. Mayer: 

Giant Refining Company i s submitting this quarterly progress report as 
required by the May 31, 1990 RFI Workplan approval letter and HSWA Permit, 
condition C.4, page 11. 

A l l s o i l and ground water samples required by Phase I I of the RFI have been 
collected and sent to the laboratory for analysis. This included Solid Waste 
Management Units #1, #2 and #13. 

The Phase I supplemental sampling requested by your March 19, 1991 memo and 
outlined in the Phase I Final Report has also been completed. The i n i t i a l 
results were reviewed and as a result of elevated volatile concentrations, 
Giant collected additional samples around Tank 569. 

The reports for the supplemental sampling of Phase I and Phase I I draft report 
w i l l be submitted as scheduled. 

" I certify under penalty of law that this document and a l l attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submitted. Based on my inquiry of the person or persons 
who manage the system, or those persons directly responsible for gathering 
the information, the information submitted is to the best of my knowledge 
and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations." 

Sincerely, 

Claud Rosendale 
Environmental Manager ? 

Ciniza Refinery 

cc: John Stokes— Refinery Manager,, Giant Refining; Company 
Kim Bullerdick. - General Counsel 

Giant Industries 1 Arizona, Inc. 

2.3 
A Division of Giant Industries. Inc. 
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REFINING CO. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

March 25, 1991 505 
722-3833 

Barbara Garrett 
Legal Department 
Gallup Independent 
P.O. Box 1210 
Gallup, New Mexico 87305 

RE: PUBLIC NOTICE 

Dear Ms. Garrett: 

Please print the enclosed public notice in the Gallup Independent at the 
earliest possible date. The purchase order number is 01784. 

I f you have any questions, contact my office at (505) 722-0217. 

Sincerely, 

Claud Rosendale 
Environmental Manager 
Ciniza Refinery 

Enclosures 

CCR/sp 

3 . 1 
A Division of Q:ar.: ..-custnes. Inc. 



PUBLIC NOTICE FOR GIANT REFINING COMPANY'S 
RCRA FACILITY INVESTIGATION 

ADDRESS: Giant Refining Company 
Ciniza Refinery 
Route 3 Box 7 
Gallup, New Mexico 87301 

LOCATION: 1-40 Exit 39 
Jamestown, New Mexico 87347 
Sections 28 and 33 
Township 15 North 
Range 15 West 
New Mexico Prime Meridian 

The RCRA Facility Investigation consist of collecting soil and water samples 
from various locations around the f a c i l i t y and analyzing them for specific 
parameters to determine i f contamination exists. This investigation has 
been divided into three phases. The EPA approved workplan for the 
investigation and the report submitted to the EPA for Phase I of the 
investigation is available for public review at the Gallup Public Library, 
115 West H i l l , Gallup, New Mexico. Phase I I of the RFI Workplan w i l l begin 
on April 29, 1991. All comments should be addressed to: 

Ciniza Refinery 
Attn: Claud Rosendale 
Route 3 Box 7 
Gallup, New Mexico 87301 

3 . 2 



Affidavit of Publication 
STATE OF NEW MEXICO, 

) ss 
COUNTY OF MCKINLEY 

Barbara Garrett being duly sworn upon 
oath, deposes and says: 

AS Legal Clerk ofthec-aiiup 
Independent, a newspaper published in and having a general circulation in 
McKinley County, New Mexico, and in the City of Gallup, therein: that this 
aff iant makes this affidavit based upon personal knowledge of the facts herein 
sworn to . That the publication, a copy of which is hereto attached was pub
lished in said newspaper during the period and time of publication and said 
notice was published in the newspaper proper, and not in a supplement thereof, 

for One (1) Time , h e f i r s t p u b | i c a t i 0 n „ „ t n e 

28th _ d a y o f M d r c h , 19 9 1 thp 

second publication being on the day of 

, 19 the third publication 

On the day of 19 . 

and the last publication being on the .day of 

19 . 

That such newspaper, in which such notice or advertisement was pub

lished, is now and has been at all times 
purpose, and to publish legal notices a 
of Chapter 12, of the statutes of the St 

aterial hereto, duly 
advertisements v 

lOf/Jeyf Mexico, 

qualified for such 
ithin the meaning 
41 compibl ion. 

Affiant. 

Sworn and subscribed to before me this 

M y commission expires 

r " L E G A L N iff TIC E 
JAMESTOWN, MCKINLEY COUNTY, 

fV NEW MEXICO 

\" PUBLIC NOTICE FOR i 
v GIANT REFINING COMPANY'S 
, s RCRA FACILITY INVESTIGATION i 

-ADDRESS; •. ... „ ; i 
;Giant Refining Company 
.Ciniza Refinery 
;Route3Box7 ; 
. Gallup, New Mexico 87301 j 

LOCATION: , 
I-40>E*U39-- - , 
Jamestown, New Mexico 87347 
Sections 28 and 33 •: 
Township IS North. -
Range IS West 

; New Mexico Prime Meridian 

, Tbe RCRA Facility Investigation consist•» 
j of collecting soil and water samples from ; 
various locations around tbe facility and:' 
analyzing them for specific parameters I 
to determine if contamination exists. This', 
investigation has beeff,divided into three i 

i phases. The EPA approved workplan for-? 
; the investigation and tbe report submitt-,] 
ed to the EPA for Phase I of the investiga- J 

• tion is available for public review atthe > 
Gallup Public Library, us West Hill, Gal- i 
lup. New Mexico. Phase II of the RFI'. 
Workplan will begin on April 20,1991. All i 
comments should be addressed to: 

Ciniza Refinery ! 
Attn:. Claud Rosendale 
Route 3 Box 7 
Gallup, New Mexico 87301 

Legal #67U published in the Independent 1 
Marches, 1991. { 
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A p r i l 17, 1991 

REFINING CO. 

Route 3, Box 7 
Gallup, NewMexico 
87301 

505 
722-3833 

Elizabeth P r o f f i t t 
Analytical' Technologies, Inc. 
9830 South 51st Street 
Suite B-113 

Phoenix, Arizona 85044 

RE: Sample Bottle Request 

Dear Ms. P r o f f i t t : 

Giant Refining Company's, Ciniza Refinery, w i l l begin the 1991 RCRA Facility 
Investigation sampling on April 29, 1991. There have been some slight 
modifications and additions to the original analytical requests. Please 
review the following requests and attachments and have the sample bottles 
delivered to the Ciniza Refinery on the dates requested for each phase. 

PHASE I I Groundwater Sampling - SWMU #2 

A. 12-5-1990 Request Section II.C 
Please send sample bottles for water samples to include: 

1. 7 wells (MW-4, 0W-1, OW-2, 0W-5, OW-7, 0W-9 and 0W-10) 
2. 1 duplicate well sample 
3. 2 equipment blanks 
4. 2 tri p blanks 

Each of these samples should be analyzed for: 
1. pH 
2. Skinner List (See Table 4) 
3. Background Metals (See Table 1) 

B. Oil Conservation Division Sampling 
Send sample bottles for water samples (possibly contaminated with 
hydrocarbons) for: 

1. 3 wells (OW-16, OW-25 and OW-26) 
2. 1 tr i p blank 

Each of these samples should be analyzed for: 
1. General Inorganics (See Table 5) 
2. Dissolved Metals (See Table 6) 
3. Aromatic Volatile Organics (See Table 7) 
4. Halogenated Volatile Organics (See Table 8) 
5. Appendix IX Semivolatiles Organics.(See Table 9) 

4 . 1 
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Deliver the sample bottles for items A and B, to the Ciniza Refinery 
with an April 25, 1991 arrival date. 

C. Phase I Supplemental Sampling 

1. SWMU #6 
Send sample bottles for soils to include: 

}0 
a) \ soils 
b) 1 duplicate (soil) 
c) 1 equipment blank (liquid) 
d) ̂  t r i p blank (liquid) 

Each of these samples should be analyzed for: 
a) £ \ samples to be analyzed for BTEX (Method 8020) 
b) 1 sample to be analyzed for BTEX (Method 8020) and Lead (Method 

6010) 
c) 1 sample to be analyzed for BTEX (Method 8020), Lead and Nickel 

(Method 6010) 

2. SWMU #8 
Send sample bottles for soils to include: 

a) ' 2 soils 
b) 1 duplicate (soil) 
c) 4—trip hlank (liquid) 

Each of these samples should be analyzed for: 
a) Priority Pollutants - Method 8270 (See Table 3} 

i 
3. SWMU #10 

Send sample bottles for soils to include: 
a) 3 soils 
b) 1 duplicate (soil) 
c) 1 equipment blank (liquid) 
d) 1 tri p blank (liquid) 

Each of these samples should be analyzed for: 
a) Priority Pollutants - Method 8240 (See Table 2) 
b) Priority Pollutants - Method 8270 (See Table 3) 
c) Metals - Chromium, Copper, Lead, Zinc - Method 6010 

Assure that a l l sample bottles for item C are delivered to Ciniza 
no later than May 2, 1991. 

D. Phase I I RFI Soil Samples 

1. SWMU #2 

Send sample bottles for soil samples to include: 

a) 54 soils 

4 . 2 



b) 3 duplicates (soils) 
c) 2 equipment blanks (liquids) 
d) 3 tr i p blanks (liquids) 

Each of these samples should be analyzed for: 
a) pH 
b) Skinner List (See Table 4) 
c) Background Metals (See Table 1) 

2. SWMU #13 
Send sample bottles for so i l samples to include: 

a) 8 soils 
b) 1 duplicate (soil) 
c) 1 equipment blank (liquid) 
d) 1 tr i p blank (liquid) 

Each of these samples should be analyzed for: 
a) Skinner List (See Table 4) 

3. SWMU #1 
Send sample bottles for so i l samples to include: 

a) 24 soils 
b) 2 duplicates (soils) 
c) 2 equipment blanks (liquids) 
d) 3 trip blanks (liquids) 

Each of the samples should be analyzed for: 
a) Priority Pollutants - Method 8240 (See Table 2) 
b) Priority Pollutants - Method 8270 (See Table 3) 
c) Background Metals (See Table 1) 

Assure that a l l sample bottles for item D are delivered to Ciniza 
no later than May 8, 1991. 

I f you have any questions, contact my office at (505) 722-0217. 

Sincerely, 

Claud Rosendale 
Environmental Manager 
Ciniza Refinery 

enclosures 



TABLE -1 
BACKGROUND METALS 

Total Metals 

Parameter Analytical Method Reporting Limit mg/kg 

Antimony 6010 • 6.0 
Arsenic 7060 0.5 
Barium 6010 1.0 
Beryllium 6010 . 0.2 
Cadmium ' 6010 0.5 
Chromium 6010 1.0 
Cobalt 6010 1.0 
Copper 6010 2.0 
Lead 6010 5.0 
Mercury 7471 0.2 
Nickel 6010 4.0 
Potassium 6010 500 
Selenium 7740 0.5 
Vanadium 6010 1.0 
Zinc 6010 2.0 



/ 

TABLE-2 

PRIORITY POLLUTANT VOLATILES 

Method 8240 

Parameter Reporting Limits ug/kg 
Acetone 5,000 
A c r o l e i n 10,000 
A e r y l o n i t r i l e 10,000 
Benzene 500 
Bromodichloromethane 500 
Bromoform 500 
Bromomethane(methyl bromide) I'.OOO 
Carbon d i s u l f i d e 500 
Carbon t e t r ach lo r ide 500 
Chlorobenzene 500 
Chlorodibromoethane 500 
Chloroethane 1,000 
2 - C h l o r o e t h y l v i n y l ether 1,000 
Chloroform 500 
Chloromechane 1,000 
Dibromomethane 500 
1,4 - Dichloro-2-butane -
t r a n s - 1 ,4-Dichloro-2-butene 500 
Dichlorodif luoromethane 2,000 
1 , 1-Dichloroethane 500 
1 , 2 - D i c h l o r o e t h a n e 500 
1 ,1-Dichloroethylene 500 
t rans-1 ,2-Dich loroe thy lene 500 
1,2-Dichloropropane 500 
cis-1 ,3-Dichloropropene 500 
t rans-1 t 3-Dichloropropene 500 
Ethanol 10,000 
E t h y l benzene 500 
E t h y l methacrylate 1,000 
2-Hexanone 1,000 
Iodomethane 500 
Methylene Chloride 500 
Methyl e thyl ketone (2-Butanone) 1,000 
Methyl i sobuty l ketone (4-methyl-2-pentanone) 1,000 
S tyrene 500 
1 ,1 ,2 ,2 ,-Tetrachloroethane 500 
T e t r a c h l oroethylene 500 
Toluene _ 500 
1,1,1-Trichloroethane 500 
1 , 1 , 2-Trichloroethane 500 
Tr ich loroe thy lene 500 
Trichlorof luoromethane 500 
1,2,3-Trichloropropane 500 
V i n y l acetate 1,000 
V i n y l chlor ide 1,000 
Xylenes 500 

4 .5 
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TABLE-3 

PRIORITY POLLUTANT SEMIVOLATILES 

Method 8270 Parameter Reporting Limits ug/kg 

Acenaphthene 5,000 
Acenaphthylene 5,000 
Acetophenone 5,000 
4-Aminobiphenyl -

A n i l i n e 5,000 
Anthracene 5,000 
Benzidine 50,000 
Benzoic Acid 5,000 
Benzo(a)anthracene 5,000 
Benzo(b)fluoranthene 5,000 
Benzo(k)fluoranthene 5,000 
-Benzo(g,h,i)perylene 5,000 
Benzo(a)pyrene 5,000 
Benzyl alcohol 5,000 
Bis(2-chloroechoxy)methane 5,000 
Bis(2-chloroechyl)ether 5,000 
Bis(2-chloroisopropyl)ether 

[ b i s ( 2 - c h l o r o - I methylethyDether] 5,000 
Bis(2-ethylhex7l)phthalate 5,000 
4-3romophenyl phenyl ether 5,000 
Butyl benzyl phthalate 5,000 
4-Chloroaniline 5,000 
4-Chloro-3-aethylphenol 5,000 
1-Chloronaphthane 5,000 
2-Chloronaphthane 5,000 
2-Chlorophenol 5,000 
4-Chlorophenyl phenyl ether 5,000 
Chrysene 5,000 
Dibenzo(a, j )acridine -

Dibenzo(a,h) anthracene 5', 000 
Dibenzo furans(tetrachloro, pentachloro, hexachloro) -
Di-n-buty 1 phthalate 5,000 
1, 2-Dichlorobenzene 5,000 
1,3-Dichlorobenzene 5,000 
1,4-Dichlorobenzene 5,000 
3,3-Dichlorobeazidine 10,000 
2,4-Dichlorophenol 5,000 
2,6-Dichlorophenol — 5,000 
D i e t h y l phthalate 5,000 • 
p (Dime thy lamino)azo benzene 5,000 
1,12-;Dime thy lbenz( a) anthracene 5,000 
aa-Dfemethylphenethylamine 5,000 
2,4-Dimethylphenol 5,000 
Dimethyl phthalate 5,000 
4, 6-Dinitro-2-methylphenol 25,000 
2,4-Dinitrophenol 25,000 
2 ,4-Dinitrotoluene 5,000 



TABLE-3 Continued 

2,6-Dintrotoluene 5 ,000 • 
D i - n - o c t y l phthalate 5 000 
Diphenylamine 5 ,000 
1,2-Diphenylhydrazine 5 000 
Ethyl methanesulfonate 5 ,000 
Fluoranthene 5 000 
Flourene 5 000 
Hexachlorobenzene 5 000 
Hexachloro-l3-butadiene C _/ 000 
Hexachlorocyclopentadiene 5 000 
Hexachloroethane 5 000 
Indeno( 1,2,3-cd)pyrene 5 000 
Isophorene 5 ,000 
3-Methylcholanthrene 5 ,000 
Methyl methanesulfonate 5 ,000 
2-Methylnaphthalene 5 000 
•2—Methy lpheaol 5 ,000 
3-Methylphenol 5 000 
4-MethyIphenol 5 ,000 
Naphthalene 5 000 
1-Naphthylamine 5 000 
2-Naphthylaoine 5 000 
2-Ni t r o a n i l i n e 25 ,000 
3- N i t r o a n i l i n e 25 000 
4-Ni t r o a n i l i n e 25 000 
Nitrobenzene 5 000 
2-Nitrophenol 5 ,000 
4-Nitrophenol 25 poo 
N-Ni trosodimethylamine 5 000 
N-Nitroso-di-n-'outy lamine 5 000 
N-Nitroso-di-n-propylamine 5 ,000 
N-Nitrosopiperidine 5 ,000 
N-Nitrosodiphenylamine 5 000 
Pentachlorobenzene 5 000 
Pentach loronitrobenzene 25 000 
Pentachlorophenol 25 000 
Phenacetia 5 000 
Phenanthrene 5 000 
Phenol 5 000 
2-Picoline 5 000 
Pronamide 5 ,000 
Pyrene 5 ,000 
1,2,4,5-Tetrachlor.abenzene 5 ,000 
2,3,4,6-Tetrachlorophenol 25 000 
1,2,4-Trichlorobenzene 5 ,000 
2,4,5-Trichlorophenol 25 ,000 
2 ,4, 6-Trichlorophenol 5 ,000 



TABLE-4 
SKINNER LIST 

•METHOD 8240 

Parameter 

Benzene 
Carbon d i s u l f i d e 
Chlorobenzene 
2-Chloroethylvinyl ether 
1,2-Dibromotnethane 
1, 2-Dichloroethane 
1,4-Dioxane • 
Ethy l Benzene 
Methyl ethyl ketone (2-butanone) 
Styrene 
Toluene 
Xylenes 

METHOD 8270 

Anthracene 
Benzene t h i o l 
Benzo(a )anthracene 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene • 
Dibenzo(a ,X)acridine 
Dibenzo(a ,h)anthracene 
Di-n-buty1phthalate 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
D i e t h y l phthalate 
7,12-Dimethylbenz(a)anthrancene 
2,4-Dimethylphenol 
Dimethyl phthalate 
2,4-Dinitrophenol 
D i - h - o c t y l phthalate 
Fluoranthene 
Indene _ 
Methylchrysene 
1- Methylnaphthalene 
2- Methylphenol 
3- Methylphenol 
4- Methylpheaol 
Naphthalene 
4-Nitrophenol 
Phenanthrene 

Reporting Limit (ug/kg) 

500 
500 • 
500 
1,000 
1,000 
500 

50,000 
500 

1,000 
500 
500 
500 

5,000 

5,000 
5,000 
5 ,000 
5,000 
5,000 
5,000 
5,000 

5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 

25,000 
5,000 
5,000 
5,000 

5,000 
5,000 
5,000 
5,000 -
5,000 

25,000 
5,000 



TABLE-4 Continued 

5,000 
Phenol. 5,000 
Pyrene 10,000 
Pyridine 25,000 
Quinoline 



GIANT REFINING GALLUP, NEW MEXICO 

General Inorganics 

Parameter 

Alkalinity, Total as 
CaC03 at pH 4.5 

Alkalinity, Bicarb, as 
CaC03 at pK 4.5 

Alkalinity, Carb. as 
CaC03at pn 8.3 

Alkalinity, Kycirox. 
as CaC03 

Chloride 
PH ' 
Phenolics 
Sulfate 
Specific Conductance 

at 25 deg.C 

Total Dissolved Solids 

Reporting 
Units Limit 

mg/L 5.0 

ng/L 5.0 

ng/L 5.0 

ng/L 
ng/L 
units 
ng/L 
ng/L 

5.0 
3.0 

0.010 
5.0 

unhos/c 1.0 

ng/L 10.0 

4.10 



GIANT REFINING GALLUP, NEW MEXICO 

METALS • 
DISSOLVED METALS 

Paraaeter Units 
Reporting 

Liait 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Lead 
Manganese 
Selenium 
Silver 
Sodium 

mg/L 
mg/L 
mg/L 
mg/L 
ag/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

0.0050 
0.010 
0.0050 
0.20 (?) 
0.010 
0.010 
0.010 
0.0050 
0.010 
5.0 

4.11 
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GIANT REFINING GALLUP, NEW MEXICO 

AROMATIC VOLATILE ORGANICS 

Reporting 
Parameter Units Limit 

Benzene ug/L 0.50 
Toluene ug/L O.SO 
Chlorobenzene ug/L 0.50 
Ethyl benzene ug/L 0.50 
Total xylenes ug/L 1.0 
1,3-Dichlorobenzene ug/L 0.50 
1,4-Dichlorobenzene ug/L 0.50 
1,2-Dichlorobenzene ug/L 0.50 

A . 12 



GIANT REFINING 

Halogenated 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethane 
trans-1.2-Dichloroethene 
Chloroform 
l,1.2-Trichloro-l,2,2-

trifluoroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Broaodichloromethane 
1,2-Dichloropropane 
Broaofarm 
1,1.2,2-Tetrachlaroethani 
Tetrachloroethene 
Chlorobenzene 

GALLUP/ NEW MEXICO 

Volatile Organics 

Reporting 
Units Limit 

ug/L 5.0 
ug/L S.O 
ug/L 1.0 
ug/L 5.0 
ug/L 5.0 
ug/L 0.50 
ug/L 0.50 
ug/L 1.0 
ug/L 0.50 
ug/L 0.50 

ug/L 0.50 
ug/L 0.50 
ug/L 1.0 
ug/L 1.0 
ug/L 5.0 
ug/L 1.0 
ug/L 0.50 
ug/L 2.0 

4.13 



GIANT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

Paraaeter 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
BenzoI a)anthracene 
Benzo(b)fluoranthene • 
BenzoClc)f louranthene 
Benzo(g.h.i)perylene 
Benzo(a)pyrene 
Benzyl alcohol 
bis(2-Chloroethoxy)-

methane 
bis(2-Chloroethy1)ether 
bis(2-Chioroisopropyl) 

ether 
bis(2-£thylhexyl) 

phthalate 
4-3romophenyl 

phenyl ether 
Butyl benzyl phthalate 
2sec-3utyl-4,6-dinitro-

phenol (Dinoseb) 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl 

phenyl ether 
o-Cresol 
a SL p-Cresol(s) 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 

Reporting 
nits Limit 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L lp 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 

ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L ' 10-
ug/L 10 
ug/L 10 
ug/L - 10 
ug/L 10 
ug/L 10 
ug/L 10 



GIANT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

Parameter 

3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 
Dimetho'ate • 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz-

anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphen- . 

ethylamine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1.3- Dinitrobenzene 
4.6-Dinitro-

2-sethylphenol 
4,6-Dinitra-o-cre3ol 
2.4- Dinitrophenol 
2,4-Dinitrocolue.Te 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylaome 
Disulfoton 
bi3(2-Ethylhexyl) 

phthalate 
Ethyl methanesulfonate 
Famphur 
Flouranthene 
Flourene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlororcyciopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno (1,2,3-c, d) pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalen. 
Methyl parathion 
2-Methylphenol 
3/4-Methylphenol 
Methyl methacrylate 
Napthalene 

Reporting 
Units Limit 

ug/L 20 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 50 
ug/L 50 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 50 

ug/L 10 
ug/L 10 
ug/L — 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 20 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L - 10 
ug/L 50 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 



GIANT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

Parameter 

1,4-Naphthaquinone 
1- Naphthylamine 
2- Naphthylamine 
2- Nitroaniline 
3- Nitroaniline 
4- Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4- Nitroquinoline-l-cxide 
N-Nitroso-di-n-butylamine 
N-Nitroaodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylaaine 
N-Nitroso-di-n-propylamine 
N-Nitrosomethylethyiamne 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
5- Nitro-o-toluidine 
N-Nitrosopyrrolidine 
Parathion 
Pentachlorobenzene 
Pentachlorethane 
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 

Reporting 
Units Limit 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L SO 
ug/L SO 
ug/L 50 
ug/L 10 
ug/L 10 
ug/L • 50 
ug/L — 

ug/L • ' 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 50 
ug/L 10 
ug/L 10 
ug/L so 
ug/L 50 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L — 

ug/L 100 
ug/L • 10 
ug/L 10 
ug/L 10 
ug/L 20 
ug/L 10 
ug/L 50 

ug/L 10 
ug/L 50 
ug/L 50 
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GIAHT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

i 

Reporting 
Parameter Units Limit 

syn-Trinitrobenzene ug/L 10 
2-Toluidine ug/L 10 
1,2,4-Trichlorobenzene ug/L 10 
2, 4,5-Trichlorophenol ug/L so 
0,0,O-Triethylphosphoro-

thioate ug/L 10 
2,4,6-Trichlorophenol ug/L 10 
1,3,5-Trinitrobenzene ug/L 10 
Ethyl methacrylate ug/L 10 

4 .17 



J u l y 9, 1990 

R ich Mayer 
U.S. Environmental P ro tec t ion Agency 
Region 6 
1445 Ross Avenue, Sui te 1200 
D a l l a s , TX 75202-2733 

RE: Status Report f o r Giant Ref ine ry RFI 

Dear Mr. Maver: 

E27H 
REFINING C a 

Route 3. Bex 7 
(3aUu& New Mexico 
37301 

505 
722-3833 

The RCRA F a c i l i t y I n v e s t i g a t i o n Phase I sampling f o r 
Gian t Ref ining Company's Ciniza Ref inery was completed 
on Ju ly 5 , 1990. A l l s o i l samples f o r SWMU's #6, #8, 
#9, and #10 have been co l l ec t ed and received at the 
c o n t r a c t laboratory . The only l i q u i d required f o r 
t h i s phase of the sampling was from the r a i l r o a d rack 
lagoon i f drainage was occu r r ing . However, no drainage 
was occurr ing, t he re fo re no sample was col lected a t 
t h i s t ime. A sample may be c o l l e c t e d , frcm the lagoon 
at' a l a t e r data to assure possible t rans fe r of th i s 
l i q u i d to the f a c i l i t y API Separator. 

A l l sample points and corresponding sample numbers 
are spec i f i ed on the attachments. A descript ion of 
the samDle numbering orocess i s as f o l l o w s : 

RFI 08 06 V 0.0 

#1 
#2 
#3 
#4 

i n each S'WMU 

IT J 

= Sampling event 
= S'WMU number 
= Speci f ic sample hole number 
= Type sample 

V = V e r t i c a l 
A = Angle 
D = Duplicate 
E = Equipment r i n se 

= Beainnina deoth of samDle i n t e r v a l 

The d r a f t report w i l l f o l l o w as requi red by the approved 
schedule. 

Claud Rosendale 
Environmental Manager 
C in i za Refinery 

cc : w/attachments: 
John Stokes - Ref inery Manager; Giant Refining 
Co. 
Kim au l i e r&idc- Corporate Counsel; Giant I n d . 
Inc . 

/, i a 
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urxgirianr uate TJD/ / oy 
Revision Date 12/15/89 

TABLE 2 

F i e l d 
S o i l 

Equipment Checklist 
and Sludge Sampling 

ITEM REMARKS 

PID Meter Calibrated 
Site Specific SWMU Work Plan 
Generic Sampling Plan 
Site Map With Sample Locations 
Sample Bot t l e s 
Ice Chests 
Trip Blanks 
Methanol 
Deionized Water 
Squeeze Bottles 
Personal Pr o t e c t i v e Equipment 
Chain of Custody and Sample Record Forms 
Pl a s t i c Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For labels and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 
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Original Date 05/31/89 
Revision Date 12/15/89 

TABLE 2 

Fie l d 
S o i l 

Equipment Checklist 
and Sludge Sampling 

5--2/-T-/ 

ITEM REMARKS 

PID Meter Calibrated 
Site Specific SWMU Work Plan 
Generic Sampling Plan 
Site Map With Sample Locations 
Sample Bot t l e s 
Ice Chests 
Trip Blanks 
Methanol 
Deionized Water 
Squeeze Bot t l e s 
Personal Pr o t e c t i v e Equipment 
Chain of Custody and Sample Record Forms 
P l a s t i c Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For labels and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 

4.24 



ungxnai uace U J / j i /ov 
Revision Date 12/15/89 

TABLE 2 

Field 
Soil 

Equipment Checklist 
and Sludge Sampling 

5" -ZZ-?/ 

ITEM REMARKS 

PID Meter Calibrated 
Site Specific SWMU Work Plan 
Generic Sampling Plan 
Site Map With Sample Locations 
Sample Bottles 
Ice Chests 
Trip Blanks 
Methanol 
Deionized Water 
Squeeze Bottles 
Personal Protective Equipment 
Chain of Custody and Sample Record Forms 
P l a s t i c Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For labels and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 
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INSTRUMENT DATE TIME ISTD READING STD READING 

V 

STD I READING OPERATOR 
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INSTRUMENT DATE I TIME STD READING STD I READING STD READING I OPERATOR 
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INSTRUMENT DATE TIME ISTD READING STD READING STD I READING OPERATOR 

JL^L 
I 

2L 

I 
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DATA MANAGEMENT 

Sample Location: JL \ / /Y \0 j L Sample Date: 5~'LO - ? / 

Sample Type: SOIL-

Team Leader: L S Aj£ L-TDA/ 

Sample Personnel: ?T. L 0&<> } . I <4-/e.£ 7 ; T , f^D 

Sampling Method: ^/^. 

Sample No. 0/0/ \JH. O Sample Time/Description: ?',7Z> /hrt 

r/n> - 0 ; 
Sample No. d/O/ V<l-D Sample Time/Description: ?)}f /hrt CLA^/ 

/>/£> -<tf 

Sample No. Q i o I V ILD Sample Time/Description: f ; S~0 A-/v\ AniK^O CuA^ 

' P/n- ? 
Sample No. oipl l/I^.O Sample Time/Description: <?<!TA/v\ /v\ i <^/7 j /s/l »1± 

Plb-0 

Sample No. Sample Time/Description: 

Surface Terrain: f &fa)t)/Jb / CfA&5£ 2 ^ - ? ' P ^ t / i 

Weather Conditions: PA/Z-TV1! CUuQS , £' 6tZ/?£Z-£ 

General Field Observations: H^-AW {^AVlfiJA OZ1 /sJ/)i_u< cfS 4.0 ' TO 

Boring Lithology: D ' /VlO/^r CLrtV ISJ/TH $Orin£- /2~e><^/<L 
A/Sto M?OQ~<. </'<?:<? ' - /Z£-b <LLAV ,^,TH £-<?CIC Ast/tt, <,/>sn£ L./J/-J7-
AlfAV /T7l*£ti ,AJAT£SZ- S~££/0W6 /AJ 4T9'Q' t - f . \/££- F/OdM ^<T^ 

•<lb£. yff./L^ nnn^T <A-*l/>2-£:. 0-//.Q' h <C sy, t Y£A / ^ £»7~ 
/TO a l ST. fl.o- M.o' - (*j/i-r£/L <££Si A/A A-r-/2~'. *nf*(£A 

I CLA* fS-e/sv) IAJITU <osv,£ 
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DATA MANAGEMENT 

Sample Location: SuO/ViO **~ I Sample Date: S~"- - 7 / 

Sample Type: SOIL 

Team Leader: L. »• S\\£~L-TVAJ 

Sample Personnel: TT.dOii ; /V\. tfA/ZrOZi' ; T fi OcTZ. 

Sampling Method: PCU/A C/L 

Sample No. n )Qz A 4>Q Sample Time/Description: 9?yr"/9ytf g/4/t/0 / &£c> CLA i 
: . Ptb-0 

Sample No. ni DlA^.O Sample Time/Description: /Q. Zo Aw] /Zt£b CLA^f 

. pip - 0 — 
Sample No. 9 \ D~L A IhO Sample Time/Description: /Q '<>JO A-*A fc£& <£-cd/ 

PiK -Qf 

Sample No. pi 01 4f *-/• l> Sample Time/Description: // 'o 7 *°hw 

Sample No. Sample Time/Description: 

Surface Terrain: ^ L A T &./Z/7 JWA f e d 7V£/Z~ 2, - ^ Vz- ' 

Weather Conditions: /> A/lTH/ CL^)UD V , E>£-^ , <, <j5~*n/>& 

General Field Observations: 

Boring Lithology: r7- %' - S A A / A * J / r r Z S H ^ <o/* <^/W' , 3 - j 1 -
Cl-A-V , Z." /*rr&£fa/-&. 3..C , 4.0- ?.o' eeib £.*A</ u</ SAM*, 

v 
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DATA MANAGEMENT 

Sample Location: <, QJ(Y) 0 ^ I Sample Date: S~- Zo-^ I 

Sample Type: SOI j_ 

Team Leader: L\ • 

Sample Personnel: ^ A a f $ / /X\. @A/Z*JP~l T< 

Sampling Method: (hjd 

Sample No. OidJ^tLP Sample Time/Description: // 1^0 Am SAdQ I^4V*£L/C<-

Sample No. nl 0 3^7. € Sample Time/Description: / Z', VS"""" P'^7 Ct-AH 
i°i r>-p 

Sample No. 010? ]/!(. Q Sample Time/Description: / (TO frf &£, A CLA^ 
' f l b - 4 $ 

Sample No. QI 0 3 / A/. 0 Sample Time/Description: / P*\ g£C> P /,Aj 
Pi £> - tt 

Sample No. IQ 10 Ib^.QSample Time/Description: /;i rPiA /ZS^ CLA^ 
pi o -a 

Surface Terrain: PL AT P) Ad A/ & /J£> 

Weather Conditions: PAW2JEHJ P . L n ^ n i . /)/gV ^ S U > u/i/JD , / W / ^ 

General Field Observations: 

Boring Lithology: >Y-£& eA*/b /oL/M I C/ZA fe L , 4,0 -9- Q ' /Z£& 
c^AAV . LMe*. &f gLAcit so,/ (Pir> - er) . /o.c-/t,o'-

c-LAV. (AS/rM £0/n/£ (?^ACHL c^o-rTTAf^. n,o-iH,o' - /ae-a c/*</ 

mP)t<,fZ 

4.31 



DATA MANAGEMENT 

Sample Location: SuJAI (J ^ f Sample Date: 7-1 - f / 

Sample Type: + <*J A r£~/<L 

Team Leader: L • S H-£ L-TV ej 

Sample Personnel: tT. G 0$ $ . M. g4/^A)£ / , To ClOLT'Z 

Sampling Method: /hj & &(Z 

Sample No. 0\o<-\\l' H,0 Sample Time/Description: /2,'r5" P<r\ sAh^b /'^LAY 

A /K — 0 

Sample No. fo\ 0^\Jf c O Sample Time/Description: /!/Q P/Y\ / / W A / ^ 1 / 
f i b - 0 

Sample No. f)\ OH^-i*- O Sample Time/Description: / '. to P/^1 u/ATS/Z-

: s/D-fl 
Sample No. Q 10^ V// -Q Sample Time/Description: / • ^0 t°M PJ.-tAV /@£>clt-

/>/»-?/ 

Sample No. o i ^ I j .O Sample Time/Description: /.'</,<TP/A £__L£^_k£/ 
4/ f ) fi 

Surface Terrain: 3P£AI C,(^OO>J£> 

Weather Conditions: P-fWZTL / t>U)i/A / , P/zV, /C /V)p/-/ cji^tS 

General Field Observations: CL06& fT) 77/4£ P^L/K-itZ. A}sY& Ah^JZ 

Boring Lithology: Q- 7 

i<r.O'l(.o'/2£b S.LA^ C*J ,-rU t *-y«e <2+a/*- .\T£f* t*>e7~> /l~o -/f.o> ~ t^j£T 

_____ A^OC^lC-. 

4.32 



DATA MANAGEMENT 

Sample Location: Su//) i) ̂  I Sample Date: £"-Z~Z-f / 

Sample Type: QOIL 

Team Leader: L. ^H-fL-TP/P 

Sample Personnel: 3". 6 OSS f /VI. fl/r/-W£V . T~. CAOLTZ-

Sampling Method: PrVdC-P 

Sample No. olOSV^^o Sample Time/Description: /QtS-PA-yn 5AA//>Jd-Ai 
Pi A - 9.2. C.6-u> sc*le,) 

Sample No. _/£__/__0 Sample Time/Description: iQ',H<T/Kw Ct-A^f I ^AVo 

: f l O '2,V 

Sample No. Ol D<T VII. 0 Sample Time/Description: //\'0*> /3r*\ fi£b fa ALA-j 
Alb',? 

Sample No. QlPfVlj.O Sample Time/Description: //.',-w4>*t /Z££> C-/J)\/ 

Sample No. nlpSbN.D Sample Time/Description: //>Zf Am PLAQci^A^ 

: At 0-0 

Surface Terrain: A^AT QPA A C rU^A^ 

Weather Conditions: PA&TVl CLdJO/ , b£-V , <! S LA A^-APzA- Q-S~ n f H 

General Field Observations: A AoT 0^ Ot>csC A^/Z-Q <r\ AAA&T76/J /.PCQQ/V, 

PIO PSAAi Ai- N/AP A3~£ >1 eA &~Za 

Boring Lithology: f ) - t x - &AA/H> / <ZL<H />? ij. > ' P , Q>' tU-A j / M£A H 
\ALACV- /V)AAAl/AJ6r <C.o-K,\' OLA-tK. LAi£*-, f . r - S&SAAPL. 

<Z.S-~ef.<T> - 6 / 2 ^ r./ AA. PSA f - j ^ M - f f i ' - I I .Q' - /?-/ TT^A/A^ 

A.^£> Ac /ZA •/ /u.A . v^c*/ b *e/, n.o' - / /. r' - AA&V IAV&Z. 
/ / , r - AJ,Of C-L-AY tAjrTJJ Co/n£ d^/6A7&s2- £>/Jx^O/L^) fZAT7o*J< 

4.33 



DATA MANAGEMENT 

Sample Location: £(AJ/Y\0 / 

Sample Type: SOIL 4 (AJATOL 

Team Leader: L t S H £ _~TP AJ 

Sample Date: JT-2-Z-<7/ 

Sample Personnel: { A). (?A/ZAJPi T. C0UT7-

Sampling Method: At U6 a / I . 

Sample No. nI p L, A 4. C Sample Time/Description: /;2,y6 AAI 
f i b ' 0 

Sample No. Q±ol?AlJ? Sample Time/Description: )Z:.fS~A#\ 
P/O - 0 

Sample No. p l p j A)l>D Sample Time/Description: /',' ZT~An^. 

Sample No. cal OL>A H. 0 Sample Time/Description: ^2/c^3 
Alb - (A 

Sample No. frioL, D Sample Time/Description: oP' 

SATAo/cLA Y AH* 

PA>b AisAi 

AAbC^Aj7/7? f£ 

Surface Terrain: PLAT^ n A&P AAA?L/AA 

Weather Conditions: C-LSAA- . •fygy' . /,) m/>M SS^o Wt/Yfo 

General Field Observations: PiclctAC L/A P.o CO-Z^D) 0A~P/A 
pAA)A\ A±*\&I£AP . 

Boring Lithology: O.D- S~. Q ' ~ SAPA/CCAA An / X , S^.o- 7-j"/ 

A-L-Ai , 9 . f ' ALA^ML f»A<Z/3l/ASA /rt^A z-^A-Y. UJA77£S? SAAA/AVA 
AZ-T-/0.O', 3, ST- 11.0 ' - *A*/bt ai?.A-Yi£/-/ ^c.AY rvx<X, ^rCAA 
riA ZVA/O A?ALAiA ^ A I St A 6 • H^AhA/ b/AT&A A^*J AhCOM 7~tiA. 
£A<P7 ujAr&A- s-m-Ats/ASt, f<?,r'/t,o< ^&Y&Z_, //._>-/«/,_)' 

4 . 34 
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TABLE -1 
BACKGROUND METALS 

Total Metals 

Parameter Analvtical Method 

Antimony 6010 
Arsenic 7060 
Barium 6010 
Beryllium 6010 • 
Cadmium 6010 
Chromium 6010 
Cobalt 6010 
Copper 6010 
Lead 6010 
Mercury 7471 
Nickel 6010 
Potassium 6010 
Selenium 7740 
Vanadium 6010 
Zinc 6010 

Reporting Limit mg/kg 

6.0 
0.5 
1.0 
0.2 
0.5 
1.0 
1.0 
2.0 
5.0 
0.2 
4.0 
500 
0.5 
1.0 
2.0 



• <7 
/ 

TABLE-2 

PRIORITY POLLUTANT VOLATILES 

Method 8240 

Parameter Reporting Limits ug/kg 
Acetone 5,000 
Acrolein 10,000 
A e r y l o n i t r i l e 10,000 
Benzene 500 
Bromodichloromethane 500 
Bromoform 500 
Bromomethane(methyl bromide) 1,000 
Carbon disulfide 500 
Carbon tetrachloride 500 
Chlorobenzene 500 
Chlorodibromoethane 500 
Chloroethane 1,000 
2-Chloroethylvinyl ether 1,000 
Chloroform 500 
Chloromethane 1,000 
Dibromomethane 500 
1,4 - Dichloro-2-butane -

trans-1,4-Dichloro-2-butene 500 
Dichlorodifluoromethane 2,000 
1,1-Dichloroethane 500 
1,2-Dichloroechane 500 
1,1-Dichloroethylene 500 
trans-1,2-Dichloroethylene 500 
1, 2-Dichloropropane 500 
cis-1,3-Dichloropropene 500 
trans-1,3-Dichloropropene 500 
Ethanol 10,000 
Ethyl benzene 500 
Ethyl methacrylate 1,000 
2-He„anone 1,000 
Iodomethane 500 
Methylene Chloride 500 
Methyl ethyl ketone (2-Butanone) 1,000 
Methyl isobutyl ketone (4-methyl-2-pentanone) 1,000 
S tyrene 500 
1,1,2,2,-Tetrachloroethane 500 
Tetrachloroethylene 500 
Toluene _ 500 
1,1,1-Trichloroethane 500 
1,1,2-Trichloroethane 500 
Trichloroethylene 500 
Trichlorofluoromethane 500 
1,2,3-Trichloropropane 500 
Vinyl acetate 1,000 
Vinyl chloride 1,000 
Xylenes 500 



TABLE-3 

PRIORITY POLLUTANT SEMIVOLATILES 

Method 8270 Parameter Reoorting Limits ug/kg 

Acenaphthene 5,000 
Acenaphthylene 5,000 
Acetophenone 5,000 
4-Aminobiphenyl -

A n i l i n e 5,000 
Anthracene 5,000 
Benzidine 50,000 
Benzoic Acid 5,000 
Benzo(a)anthracene 5,000 
Benzo(b)fluoranthene 5,000 
Benzo(k)fluoranthene 5,000 
.Benzo(g,h,i)perylene 5,000 
Benzo(a)pyrene 5,000 
Benzyl alcohol 5,000 
Bis(2-chloroethoxy)methane 5,000 
Bis(2-chloroethyl)ether 5,000 
Bis(2-chloroisopropyl)ether 

[ b i s ( 2 - c h l o r o - l m ethylethyl)ether] 5,000 
Bis(2-ethylhexyl)phthalate 5,000 
4-3romophenyl phenyl ether 5,000 
Butyl benzyl phthalate 5,000 
4-Chlo ro a n i l i n e 5,000 
4-Chloro-3-_ethylphenol 5,000 
1-Chloronaphthane 5,000 
2-Chloronaphthane 5,000 
2-Chlorophenol 5,000 
4-Chlorophenyl phenyl ether 5,000 
Chrysene 5,000 
Dibenzo(a, j )acridine -

Dibenzo(a,h) anthracene 5,000 
Dibenzo furans(tetrachloro, pentachloro, hexachloro) -
Di-n-butylphthalate 5,000 
1,2-Dichlorobenzene 5,000 
1,3-Dichlorobenzene 5,000 
1,4-Dichlorobenzene 5,000 
3,3-Dichlorobenzidine 10,000 
2,4-Dichlorophenol 5,000 
2,6-Dichlorophenol _ 5,000 
D i e t h y l phthalate 5,000 
p (Dime thy lamino)azo benzene 5,000 
7, 12-Dimethylbenz(a)anthracene 5,000 
aa-Deme thy lphene thy lamine 5,000 
2,4-Dimethylphenol 5,000-
Dimethyl phthalate 5,000 
4,6-Dinitro-2-sethylphenol 25,000 
2,4-Dinitrophenol 25,000 
2,4-Dinitrotoluene 5,000 



TABLE-3 Continued 

2,6-Dintrotoluene 5 ,000 • 
Di- n - o c t y l phthalate 5 ,000 
Diphenylaaine 5 000 
1,2-Dipheaylhydrazine 5 000 
Eth y l methanesulfonate 5 ,000 
Fluoranthene 5 000 
Flourene 5 ,000 
Hexachlorobenzene 5 000 
He_achloro-13-butadiene ~J ,000 
Hexachlorocyclopentadiene 5 000 
Hexachloroethane 5 ,000 
Indeno( 1,2,3-cd)pyrene 5 000 
Isophorene 5 ,000 
3-Methylcholanthrene 5 000 
Methyl methanesulfonate 5 ,000 
2-Methylnaphthalene 5 000 
•2-Methy lphenol 5 000 
3-Methylphenol 5 000 
4-Methy lphenol 5 000 
Naphthalene 5 000 
1-Naphthylamine 5 000 
2-Maphthylamine 5 000 
2-Mi t r o a n i l i n e 25 000 
3-Ni t r o a n i l i n e 25 000 
4-Ni t r o a n i l i n e 25 000 
Nitrobenzene 5 000 
2-Nitrophenol 5 000 
4-Nitrophenol 25 000 
N-Nitrosodimechylamine 5 ,000 
N-Ni troso-di-n-butylamine 5 ,000 
N-Nitroso-di-n-propylamine 5 000 
N-Nitrosopiperidine 5 000 
N-Nitrosodiphenylamine 5 ,000 
Pentachlorobenzene 5 ,000 
Pentachloronitrobenzene 25 000 
Pentachlorophenol 25 000 
Phenacetin 5 ,000 
Phenanthrene 5 ,000 
Phenol 5 ,000 
2-Picoline 5 000 
Pronamide 5 ,000 
Pyrene 5 ,000 
1,2,4,5-Tetrachlorobenzene 5 ,000 
2,3,4,6-Tetrachlorophenol 25 ,000 . 
1,2,4-Trichlorobenzene 5 ,000 
2,4,5-Trichlorophenol 25 ,000 
2,4,6-Trichlorophenol 5 ,000 
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Original Date 05/31/89 
Revision Date 12/15/89 

H-30AJ 
TABLE 1 

Field Equipment Checklist 

Surface and Ground Water Sampling 

____ 

_Z_ 

ITEM 

pH Meter 
pH Buffers 
Conductivity Meter 
Conductivity Standard 
Thermometer 
Water Level Indicator 
PID Meter 

Bailers 
2" Well 
4" Well 

i Z 

~\7~ 

i Z 

_J_ 

REMARKS 

Calibrated 

Calibrated 

Battery Checked 
Calibrated 

Decontaminated 
Decontaminated 

Zy 
Z-

_____ 

j Z 

zz 
zz 
17 

17 

~z 
TZ _z_ 

Hand Calculator 
Site Map With Well Locations 
Well Keys 
Sample Bottles and Additional Preservatives 
Ice Chests t 

Trip Blanks 
Methanol 
Deionized W_,ter 
Squeeze Bottles 
Personal Protective Equipment 
Chain of Custody and Sample Record Forms' 
Tape Measure (0.01 feet increments) 
Plastic Bags (to provide clean surfaces) (1 per well) 
Watch With Second Hand 
(2) 5 Gallon Buckets 
- Disposable Gloves 
Paper Towels 
Tape (for labels and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 

4.44 



O r i g i n a l Date 05/31/89 
Revision Date 12/15/89 

TABLE 1 

Field Equipment Checklist 

Surface and Ground Water Sampling 

T7^ 
~Z 
v/ 
4< 

IZ 

ITEM 

pH Meter 
pH Buffers 
Conductivity Meter 
Conductivity Standard 
Thermometer 
Water Level Indicator 
PID Meter 

IV 

REMARKS 

Calibrated 

•Z Calibrated 

;X Battery Checked 
Calibrated 

Bailers 
2" Well 

1/ 4" Well 

t Z Decontaminated 
Decontaminated 

Z Hand Calculator . 
Z s i t e Map With Well Locations 

\ / Well Keys 
Z Samde Bottles and Additional Preservatives 
__V Ice Chests 

v, Trip Blanks 
"Z Methanol 

Deionized W_,ter 
Z Squeeze Bottles 
/ / Personal Protective Equipment 
Z Chain of Custody and Sample Record Forms-
_ Z Tape Measure (0.01 feet increments) 
Z Plastic Bags (to provide clean surfaces) (1 per well) 
Z Watch With Second Hand 

(2) 5 Gallon Buckets 
y Disposable Gloves 

Paper Towels 
__Z Tape (for labels and dispenser) 
Z Sharpie, Pens, Pencils 
x. Blue Ice or Ice 
vZ Zip-Lock Bags, 1 Gallon 

4.45 



INSTRUMENT DATE 1 TIME 1STD 1 READING 1STD I READING1STD 1 READING 1 OPERATOR t 
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INSTRUMENT DATEI TIME ISTD tREADING ISTD I READING 

fri W 7-0* V. 0 

fr 

STD I READING I OPERATOR 
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DATA MANAGEMENT 

Sample Location: ^ V> ^ t ~ C ^ 9 Sample Date: 

Sample Type: li/> Y-y^A 

Team Leader: £ ,4 _4^c> S / ^ r f a 

Sample Personnel: / - y>> ^ ?7~J>iO. / C - ^ >Q 

Sampling Method: 

Sample No. Sample Time/Description: Qff^Q C-hr-. A 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain 

Weather Conditions: CLf-A'Z. 7^Q rr-PH tA£c,Y(/Qi<Ji> . i>G~Y 

jfcv^, (A/L~fS Miry Q j7-r ̂ f f , 

General Field Observations: 



DATA MANAGEMENT 

Sample Location: CSQ^T- {C/s-, S <=? Sample Date: y~~,^£>~~c? / 

Sample Type: fa/* * 

Team Leader: P / a ^ n f ^^>r/& Xe. 

Sample Personnel: I- •y^ *n fy~lyf~ 

Sampling Method: j%^ .,'' 

Sample No. Q n / ~ ^ Sample Time/Description: /?7^<" A T / Z l ^ ^ y ^ I 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: n ' y~y// ^ o ^ ^ y .-Tr^A^^H^6^L^.s/y 

Weather Conditions: /U-^Art, ~Zo UAA W^ST ^ 'AJbS., £>£-/ 



DATA MANAGEMENT 

Sample Location: £rA*i P"Ĉ ~r'̂ , /ja. 0 Sample Date: 

Sample Type: £v<l f A A* 

Team Leader: Pla„ J ZA* /A. 

Sample Personnel: pPX^/f^rsi 

Sampling Method: £?cf^> /y? 

Sample No. fl I A / - ~ 7 Sample Time/Description: Q°) / P i / 3 / • ZV / 
J / 5 

/ ' ' A . .. 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: J £ ' f y , / / <->rA« ^ s ^ y SlAc? A A?-*> r. ^ r> 

Weather Conditions: ; 'J/O Mphi uV/AJd • hA-j 

3#*P /lA>rP t~J^£ ? ^ J i 

General Field Observations: , (ij flu r OAJ I\I r70AJ£>. 

Boring Lithology: 

A)/ft 

4 . 53 



DATA MANAGEMENT 

Sample Location: / a s i T — Z ? ~ 2 - <A> Sample Date: 

Sample Type: b^L 

Team Leader: L^b<, J J*> ̂  

Sample Personnel: L-yn/n Ap%s f/-<z>s? 

Sampling Method: / f a ,• /^~A 

Sample No. Q p ^ - J Sample Time/Description: p,;^ P f c C B \ ' > \ Aw 9- 9 ' 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: j ' f a / / * r & A A ft-*-*, c / 

Weather Conditions: CL£.AP. . ~W i-HPU (sJfir (,J/wAS . h*-\/ 

^a^yii/uc^- J f f - p - C-»f^\ Plfi&s AAy-'y 

General Field Observations: yy\ i N i rr\ JAl£&.PLn<*) s ry? /i/£>P i PP d£ 
A A\ ft , £/\Jf QOA)d/77or/S . ih/lnKA HAf £ AJ t-Oci<i«jfi tD\l£/Z, 

Boring Li thology: 

/J IA 

4. 54 



DATA MANAGEMENT 

Sample Location: ~f~~ C^i(>7 J"2- 4 Sample Date: ^/^O"^ / 

Sample Type: l^Jot / -

Team Leader: /P/cr^rJ .-^77 

Sample Personnel: Z-jQ» /? cD/*J'/^ 

Sampling Method: J^Gr *> 

Sample No. friV^C? Sample Time/Description: /,<•• / ^ J,r„L y__ / ^ 

. t * r : l :

 J J 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: / j-erj/ ,5?~<? J^Y*k*as/' k^-f -A 

Weather Conditions: ,2 O "P /^>/ln //^L>^ ^ 

General Field Observations: ^y4a/^ Sc* sryl/* /T^P S^fy/ ~ / 

Boring Lithology: 

4.55 



DATA MANAGEMENT 

Sample Location: C$/rz, n /"-^ £ jyi y-?~Jn 

Sample Type: 

Team Leader: 

Sample Personnel: <7 , s . A 

Sample Date: 

Sampling Method: %^,/<Y 

Sample No.^»Sample Time/Description: QycQ LUas (A/W-S-/ 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: 

Conditions: IO'F LQ/^ r hcS <£y<-Weather 

General Field Observations: / ^ i f A y ) ^ j ^ ~T d f i f c f r / ^ L 

Boring Lithology: 

4 . 56 



DATA MANAGEMENT 

Sample Location: C^ ,3 /yV?Z 9" Sample Date: £~J''^ 

Sample Type: (A^o .r-i'f 

Team Leader: /-•• r]n* 1T~/A .Jy>^?yi 

Sample Personnel: 7^ J v- Aly 

Sampling Method: 

Sample No. Quo 7. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: <f AI I - o Pe. AJ , 2 ' '? /£- i/f M 

Weather Conditions: C /_£-/] 2 CALP/\ . D V 

General Field Observations: \\B/\-\JKl S I t T -mfcrtdP, h) ooT P;)/viP»r06 

Boring Lithology: 



DATA MANAGEMENT 

Sample Location: i 2, a Sample Date: 

Sample Type: \pl a / 

Team Leader: /-y ̂ /> j^/jy f.fi?/> 

Sample Personnel: TZ. I fh/^-^ A.A,/^.„ K, 

Sampling Method: 

Sample No. Doo °\ Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: p£ <Zf\ss' • 

Weather Conditions: f _ L & AG-. cAcm , P£V 

General Field Observations: Lf)uO&R- Pu^P ~2 ' pJ/viP IQ <E-CQrJD$ 

Poi.c ue-P-rH . tV\r>n&f>-*n£. <\cT Th&Q a 6 wo (/T fo ™ P, r.i r,' 

Boring Lithology: 

4 . 58 



DATA MANAGEMENT 

Sample Location: ftf r » , / ~ - P . - f r /Z - f i Sample Date: *7~-'/~ f / 

Sample Type: j-Jct r cA^ 

Team Leader: / , y , < 5 ~ X / . ^ 

Sample Personnel: / J- C$ fj> A4-j- / / j y 

Sampling Method: 

Sample No. O \A> Q Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: 

Weather Conditions: CL / r A u(Y) ; i>P- K\ 

General Field Observations: inAfzd POo^P . PlJmP ^J£L.L. LO+Jd-d. 

Boring Lithology: 
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TABLE -1 
BACKGROUND METALS 

Total Metals 

Parameter 

Antimony 
Arsenic 
Barium 
Beryllium 

!Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
'Nickel 
Potassium 
Selenium 
Vanadium 
Zinc 

Analytical Method 

6010 
7060 
6010 
6010 • 
6010 
6010 
6010 
6010 
6010 
7471 
6010 
6010 
7740 
6010 
6010 

Reporting Limit ag/kg 

6.0 
0.5 
1.0 
0.2 
0.5 
1.0 
1.0 
2.0 
5.0 
0.2 
4.0 
500 
0.5 
1.0 
2.0 



TABLE-4 
SKINNER LIST 

•METHOD 8240 

Parameter 

Benzene 
Carbon d i s u l f i d e 
Chlorobenzene 
2-Chloroethylvinyl ether 
1,2-Dibromomethane 
1,2-Dichloroethane 
1,4-Dioxane 

"Ethyl Benzene 
Methyl ethyl ketone (2-butanone) 
S tyrene 
Toluene 
Xylenes 

Reporting Limit (ug/kg) 

500 
500 " 
500 
1,000 
1,000 
500 

50,000 
500 

1,000 
500 
500 
500 

METHOD 8270 

Anthracene 5,000 
Benzenethiol 
Benzo(a)anchracene 5,000 
Benzo(b)fluoranthene 5,000 
Benzo(k)fluoranchene 5,000 
Benzo(a)pyrene 5,000 
Bis( 2-e thy lhe.xyl) phthalate 5,000 
Butyl benzyl phchalate 5,000 
Chrysene J 5,000 
Dibenzo(a,X)acridine 
Dibenzo(a,h)anchracene 5,000 
Di-n-butylphthalate 5,000 
1.2- Dichlorobenzene 5,000 
1.3- Dichlorobenzene 5,000 
1.4- Dichlorobenzene 5,000 
Di e t h y l phthalate 5,000 
7,12-Dimethylbenz(a)anthrancene 5,000 
2,4-Dimethylphenol 5,000 
Dimethyl phthalate 5,000 
2,4-Dinitrophenol 2 5'22n 
Di-n-octyl phthalate 5,000 
Fluoranthene 5,000 
Indene 5 ' 0 0 0 

Methylchrysene ~ 
1- Methylnaphthalene 5,000 
2- Methylphenol 5 » 0 0 0 

3- Methylphenol 5,000 
4- ffeChylpheaol 5,000 

' Naphthalene 5.000 
4-Nitrophenol ".000 
Phenanthrene 5 ' 0 0 0 



TABLE-4 Continued 

1 i- i:SSS-
• sin- ".jj, 
• Quinoline Z5,uuu 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 4 .64 
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TABLE -1 
BACKGROUND METALS 

Total Metals 

Parameter 

Antimony 
Arsenic 
Barium 
Beryllium 
..Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
'Nickel 
Potassium 
Selenium 
Vanadium 
Zinc 

Analytical Method Reporting Limit mg/kg. 

6010 
7060 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
7471 
6010 
6010 
7740 
6010 
6010 

6.0 
0.5 
1.0 
0.2 
0.5 
1.0 
1.0 
2.0 
5.0 
0.2 
4.0 
500 
0.5 
1.0 
2.0 

4.67 



TABLE-4 
SKINNER LIST 

METHOD 8240 

Parameter 

Benzene 
Carbon disulfide 
Chlorobenzene• 
2-Chloroethylvinyl ether 
1,2-Dibromomethane 
1,2-Dichloroethane 
1,4-Dioxane • 
.Ethyl Benzene 
Methyl ethyl ketone (2-butanone) 
Styrene 
Toluene 
Xylenes 

METHOD 8270 

Anthracene 
Benzenethioi 
Benzo(a)anchracene 
Benzo(b) fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phchalate 
Chrysene * 
Dibenzo(a ,x)acridine 
Dibenzo(a, h)anthracene 
Di-n-butylphthalace 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Diethyl phthalate 
7,12-Dimechylbenz(a)anthrancene 
2,4-Dimethylphenol 
Dimethyl phthalate 
2,4-Dinitrophenol 
Di -n-oc ty l phthalate 
Fluoranthene 
Indene 
Methylchrysene 
1- Methylnaphthalene 
2- Methylphenol 
3- Methylphenol 
4- Methylphenol 

' Naphthalene 
4-Nitrophenol 

. Phenanthrene 

Reporting Limit (ug/kg) 

500 
500 • 
500 

1,000 
1,000 

500 
50,000 

50G 
1,000 

500 
500 
500 

5,000 

5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 

5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 

25,000 
5,000 
5,000 
5,000 

5,000 
5,000 
5,000 
5,000 
5,000 

25,000 
5,000 



TABLE-4 Continued 

Phenol. 
Pyrene 
Pyridine 
Quinoline 

5,000 
5,000' 
10,000 
25,000 



urigxnax uaze UD/ji/ov 
Revision Date 12/15/89 

TABLE 2 

Fi e l d Equipment Checklist 
S o i l and Sludge Sampling 

r-n-ft 

ITEM REMARKS 

PID Meter Calibrated 
Site Specific SWMU Work Plan 
Generic Sampling Plan ; 

Site Map With Sample Locations 
Sample Bottles 
Ice Chests 
Tr i p Blanks 
Methanol 
Deionized Water 
Squeeze Bot t l e s 
Personal Pr o t e c t i v e Equipment 
Chain of Custody and Sample Record Forms 
P l a s t i c Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For l a b e l s and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 

4.70 



Original Date U5/31/89 
Revision Date 12/15/89 

TABLE 2 

Fie l d Equipment Checklist 
S o i l and Sludge Sampling 

ITEM REMARKS 

PID Meter Calibrated 
Site S p e c i f i c SWMU Work Plan 
Generic Sampling Plan 
Site Map With Sample Locations 
Sample B o t t l e s 
Ice Chests 
Trip Blanks 
Methanol 
Deionized Water 
Squeeze B o t t l e s 
Personal Protective Equipment 
Chain of Custody and Sample Record Forms 
P l a s t i c Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For labels and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 

4.71 



Original Date 05/31/89 
Revision Date 12/15/89 

TABLE 2 

Field Equipment Checklist 
So i l and Sludge Sampling 

ITEM REMARKS ' 

PID Meter ^ Calibrated 
Site Specific SWMU Work Plan 
Generic Sampling Plan 
Site Map With Sample Locations 
Sample Bot t l e s 
Ice Chests 
Trip Blanks 
Methanol 
Deionized Water 
Squeeze Bot t l e s 
Personal Protective Equipment 
Chain of Custody and Sample Record Forms 
P l a s t i c Bags (To provide clean surfaces) 
Disposable Gloves 
PtnTer rowels' 
Tape (For labels and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 



Original Date 05/31/89 
Revision Date 12/15/89 

TABLE 2 

Fi e l d Equipment Checklist 
S o i l and Sludge Sampling 

ITEM' REMARKS 

PID Meter ^ Calibrated 
Site Specific SWMU Work Plan 
Generic Sampling Plan 
Site Map With Sample Locations 
Sample Bottles 
Ice Chests 
Trip Blanks 
Methanol 
Deionized Water 
Squeeze Bottles 
Personal Protective Equipment 
Chain of Custody and Sample Record Forms 
P l a s t i c Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For lab e l s and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 

4.73 
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DATA MANAGEMENT 

Sample Location: C\(AJAPQ ~Z- Sample Date: J " " - / 3 - f / 

Sample Type: QOjL 

Team Leader: 

Sample Personnel: X GOSl , AH. PPrAUlP^i , 3.• 

Sampling Method: _ 

Sample No. fux> f V?.5"~ Sample Time/Description: jZ.Vg dZJ-P^f 
/ V f t -

Sample No. 01*0 I Vg. P Sample Time/Description: J fA) f2£b dL-A-Y 

Sample No. A)7̂ > I \J L. f Sample Time/Description: 3'J O A>/YI P-P& £A./3- </ 

/°//D 
Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: ArLpT , <;P/V>{- , / '/z. ' O ALUs/A 

Weather Conditions: AAHZrT^^ A,L/)Pbi , , iP Art Phi £UJ UJ/*JD 

General Field Observations: 

Boring Lithology: A)-^.P' - A^PlST /ZPb PAP Y u f f TM-CJP 

4 .78 



DATA MANAGEMENT 

Sample Location: ^ L A / V \ Q -^2- ' Sample Date: C ' / S - f / 

Sample Type: 5 O < L. 

Team Leader: L , S H £- Lrrors i 

Sample Personnel: T . &P.4.S . /tt , <? A ^ A J £ / ( ~T~. C\ QL?7"Z, 

Sampling Method: A\- \JC\ £ t? 

Sample No. niOZ VZS Sample Time/Description: IZ,1*<C frri PH0lif/2^ clA<A 
: ' / 

Sample No. nZ-o2 V.T. OSample Time/Description: / //O P/Yj PA*IP A&b CLA^) 
ft?-? 

Sample No. m^D^LS Sample Time/Description: \\~L$~PiV\ p/Lj AA b CLA^A 
'ho-? 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: C\P£/J ffAAA, A,/ZouAD 

Weather Conditions: C-/ oup>^l b <Z>i ! Zo PnPft SoO UJ > A 6 

General Field Observations: 

Boring Lithology: <^LAi - $UPLPAC& Tb P>^' . 

4.79 



DATA MANAGEMENT 

Sample Location: ^UOPV\ O^Z- Sample Date: S~-/r- J; 

Sample Type: 5 Q [ L-

Team Leader: i- i S \\£. L-TD AJ 

Sample Personnel: rT*. £ Q$£ /Y).GAA1AJ£^ , T . ^ o t T ^ 

Sampling Method: POJCA £-(Z 

Sample No. Q2Q3A7.5" Sample Time/Description: f ' f o f r t Aoiif'P-Pts CLri^f 

eit>~ 4 

Sample No. 2̂-g>3 A$,D Sample Time/Description: /', f P P r t b f r W f2-£G 

Sample No. ni^Ol A L S Sample Time/Description: J2,' Vo PA \̂ pfin^n<° c^LAY 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: 4 /ZLQU'IJ£> 

Weather Conditions: C L o u b ^ l , T^VnnP/-/ S^J C J l d b . S/9/vnA J ^ / i / ^ ^ i 

General Field Observations: 

Boring Lithology: / ) - T.I"' H€4 CL/h/ . J.-r-JT.o ' - /g^O <^#/ UJirjj-

4.80 



DATA MANAGEMENT 

Sample Location: $ i i ) M U ^ 2 - Sample Date: _ 

Sample Type: Sol L 

Team Leader: L,, S)A£L-TD/<i 

Sample Personnel: 3~ t (\ C)9£> ^ /V) . A /g-AĴ  / " ~T, A flLTZ. 

Sampling Method: firll^C/Z. 

Sample No. n2-cW ]/?.PSample Time/Description: 2:Zo AM /n^tsT CLA^f 
f> I h - <2f 

Sample No.ff2-CWV5?P Sample Time/Description: 'Z'.lOfsA. ^io/jr fZ^b ci^A^/ 

, Pib-d 
Sample No. ol_cW VL:.f Sample Time/Description: 1 ,WT Aj AMQIZT <Z£b 

Sample No. QT-O^OLIP Sample Time/Description: 7 ; f r M /yiOUT CLP^\ 

f/Q-pr 
Sample No. Sample Time/Description: . 

Surface Terrain: ftfliLtl GAA) UAI£> 

Weather Conditions: C-LOUhV UlT£J2-sr\ l TT&^lP f P/Z.I P S> 4 PAHKA^S, 

PQdPfH Mid*, /o-W /yip t-i 

General Field Observations: 

Boring Lithology: D-?.1)' Airilrf PC h CL.Ap. *?. T- O ' - /»<3iSr 

4.81 



DATA MANAGEMENT 

Sample Location: 5 U) An 0 Z. Sample Date: $~~ lh~ f f 

Sample Type: 5 Ol I 

Team Leader: I— i £ U~C~o AJ 

Sample Personnel: C> OSS , AP\. 6 Pr/Z/sjA. / [ ~T~, AOLTZ^ 

Sampling Method: /\-UC\£LtZ 

Sample No. oZOtTASS Sample Time/Description: I So P#\ QJ£-r AP-6 C-LA^ 
Plb - p 

Sample No. r>2.f>SA SIO Sample Time/Description: %'f5~OA/V\ tAiB-T AZ&& £-i-A / 
Alb - fi 

Sample No, QIAOS'A L-P Sample Time/Description: 9 ' OT A-M iPAr i\ CLAp 
P / £> - tf 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: ftdojce.*! AflDU*l£> , SornP C f ^ A c f c cj£Pb< Z-J« Hi&4 

Weather Conditions: C-LA-AA. j p/Z^ , STfOn/olA SA- u>isS£> 

General Field Observations: U\A re-!Z- , SP-g-f //UA I nJ Td IPOL A~ 6*~L ^.O' 

-ro T-° f / 

Boring Lithology: .n-?.?" - P-AQ Ci-Ai oJ try QA Aj&Af£-L-

-4- y&UspiJ, ?.f-,<r.0'- A>£-b C-L./U K/£-/Z-^ uiAir to?r~u 

4 .82 



DATA MANAGEMENT 

Sample Location: S U]/Y) O ^2. Sample Date: _T~-/h-ff 

Sample Type: 5 OIL 

Team Leader: LL C5 M £ L-TDA) 

Sample Personnel: TT. C\ QSS> . AA . GAAL*3£j . T". 6 Q£TZ_ 

Sampling Method: PfUAi £-/Z 

Sample No. D2QLV3S Sample Time/Description: ?; fr#x ' 4_Cr /2^^ ^ A f / 
_ : fiir>~<f 

Sample No. pzol^yS.O Sample Time/Description: / 0 Ah^t LAJAT~<;AA/(\ V Ai Ay 
P j p - f 

Sample No. QT^O L> V te, P Sample Time/Description: f p < 2.P/jb^ ^^>" <>AAh</CiA^j 

Sample No. r>7~Qi? £6..5"Sample Time/Description: jQ \ 3 3~ A-A\ uSATAA 

Sample No. Sample Time/Description: 

Surface Terrain: bfLtiltCP (Lo U/Ab /" r, A^o A TH /A/ ^^^-trAy^AA 
***** 

Weather Conditions: ALAAhP > h/Z"/ lOHrSHfH VA/2)A 6L£ f j j , A f A <M 

_ AAJ 

General Field Observations: iA4 r&A ^AAA/A^ / A C3~ p- r~Q ' . 
S OA b/A^A ^fAyZAZ ^AS,A6 ,A £AU?,A AA4A 

Boring Lithology: A - ' Z . f - lAP-A A£i> A J - A A t v / i M ^ i / V o 
3S'-s-.o' - w&r ALAA/SA-yt As-o/rt). r.o-L.r'- *fiV*<AL«m 
^D/H£. KArs CLAl * ^/ZAVZL-

4.83 



DATA MANAGEMENT 

Sample Location: <(AJ/V\0 Sample Date: S~~ll-9 ( 

Sample Type: SOIL 

Team Leader: L, SHB^L-T-n/J 

Sample Personnel: -p^C.O^S \TA . G A AA) . >•> GOLTZ, 

Sampling Method: POC\^P-

Sample No. n ~Z-Q 7 V ?,.TSample Time/Description: f ,77 Shrt PlPb C L A / /*»t5>/V 

_ p m - 0 : 
Sample No. 3.p 7\/ PiO Sample Time/Description: j,' ZQArA PPP LLP-/ ^o^T 

P / K - f i ' 
Sample No. ni^-Ql V _„fSample Time/Description: tf,' f<C/py1 /g^O £-LA^ rwo/S r 

: P /L>-f t ' 
Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: /9P£AJ C,dtite AJD A^LAJ'TH 

Weather Conditions: AL^PPL. , t^>/2.V , tD -/T~ nnfiP &/0u+k t*JM/J 

General Field Observations: 

Boring Lithology: (l£b moi<P ^ L - f l j Ti TVrPL- D&ST74 

4 .84 



DATA MANAGEMENT 

Sample Location: SiV/YlU & "Z- Sample Date: J~-/3 -f / 

Sample Type: 5~ €/L 

Team Leader: L • J//-^^-7~g'/t/ 

Sample Personnel: r. A>0$& , Al P/hZd^j /?, SAA-PAA^A. 

Sampling Method: YhsYtt-Al. 

Sample No. DZ-OE Al,P Sample Time/Description: /2/5"3 f / n AlO/^T' AAA, C-i-A-Y 
_ Plb-d 

Sample No. QZotAP Q Sample Time/Description: / / O P/A AAA-I-CT' A!£A A-lAY 
Plb-tf 

Sample No. 0__£££i__r Sample Time/Description: / j - z t , A/r\ £>/Zj CPA / 
A>lb-<2) 

Sample No. QlotB Sample Time/Description: A3 0 _<y___S_2L 
P_^Q. 01 P fvnCsJT (AA-SA 

Sample No. Sample Time/Description: 

Surface Terrain; U/U£jSP*J AP^t/AO ACA65 *t u/£.£-£> s /At6A 

Weather Conditions: /yfr-TZY P^oop>^ DP-Y . tO - / H PU/Ag 

General Field Observations: 

Boring Lithology: A - 2. f ' AA0/5T &&A) d l A Y U > / r Z A £ £ - £>A 
V ^ - / ^ r A PZ&AT-4 • „?,<T f- V>_>' - J>^Y£A C-l A A . / " P 7 

4 .85 



DATA MANAGEMENT 

Sample Location: <iAJrf\ {) ^ 2_- Sample Date: /3~ff 

Sample Type: Sof u 

Team Leader: j , SH£ Un> 

Sample Personnel: T . 6 OS 5 , /vv, gA/OJ£-"/ 

Sampling Method: 

Sample No. r)2~0?V 3>S~ Sample Time/Description: f/.'oo ftyv\ /ZA-O, /n6/JT" <zt#y 
Plb - <? Ao/v\£, "iALUPco O/2J>Z A A to 

Sample No. #zof j/510 Sample Time/Description: f/,'tO frvt>{ A f f t QiO /AT'CLA V 
P f b ' f l ryf- "/^/J.ncJOA6, 

Sample No. r,^of ^,5" Sample Time/Description: I}! <J Q A-M. CLAi 
P I h-ff 

Sample No. ,02,0? Dj_,._*"Sample Time/Description: //,'</0A-A1 g_£b ALAA-I 
Plb -At ' 

Sample No. Sample Time/Description: 

Surface Terrain: 

Weather Conditions: fjA/2.T~L*f CLOJJs^ f t><? j . A<T~ A S ui,A£> 

General Field Observations: /Y\oSd& L£>£-A*T7dA OA^ &(DAZ£- M^t-TE. A~V 
Ah-AotO ZiAZAA^A: A/A-n^ S~AA A<?#0. SHA ,AI-T&AA*t/rJ? 

UJAS I/SJAAC <sAAV AAiAA y-o /-AZPu £-A^TAJ^C~ 

A) AC£ JD <;/Z,AA r ^ r t IAJA , 

Boring Lithology: Af-H^' A.Sb Ai_AKl uJtTA SVHnA. i£LLoc^J Q£AtiA/<£_s 
-TTt-AT L-&OkL l^fkA As>OT< . -3>!T' ^<gA (A)ITti T7ZACA 

4 . 8 6 



DATA MANAGEMENT 

Sample' Location: SLAJ m 0 ^ 2- Sample Date: ,<T 

Sample Type: S O l L. 

Team Leader: L~ • S AsP-UTO AJ 

Sample Personnel: TT. & OS S YV). P A A Z A J A / 

Sampling Method: Pt-UAAAZ. 

Sample No. nz. I OA ?*P Sample Time/Description: ft-z^A-M P/ioi^r 6u~Pi 

- P(h-(p 
Sample No. Oi\df\ 5-D Sample Time/Description: lQ\/Oftrt /HOIST PA£> CLAA 

PfP-p 
Sample No. 02-10 A-k.P Sample Time/Description: IQ ; ?o A-M (VlOj j^/Z££> CLAV 

: P/K-AP -
Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: <£)P&P> (XflOUfJlS j MO (IPJOUJTH-

Weather Conditions: CLPA-/L, . t>g-V . \TmpP <>£- lAi/Ob* 

General Field Observations: 

Boring Lithology; RG>v*> PI-AY PA^rt A/P/ZAAcB- TP TVTAL- £>£/>y7-P. 

4 .87 



DATA MANAGEMENT 

Sample Location: _ UJ AA U ^ _- Sample Date: / _ . - f / 

Sample Type: O/ / , 

Team Leader: . L , £\P£- LATo d 

Sample Personnel: T . 6.05$. Krt. LlA^Aj£V AT~. £,OUTL~ 

Sampling Method: f W j C\ €-/2. 

Sample No. Q7.\ \ V 3,f Sample Time/Description: / / { W 5~/h\ ^^-/O CLA- ̂  
_ Pib-CP 

Sample No. Q7-U \f€.Q Sample Time/Description: /Z-,'yo ££t> Y 

: , f l b - f 
Sample No. 07-1) V4< f Sample Time/Description: /Z[ PS~A^\ C-(~A^f 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface. Terrain: R(L()\ILK\ f,<P0U*J^ £ 3 fcU <T/-/ ^ uJA£h$ i lU 

Weather Conditions: r LAlA-A-} n>P-P f 'ZfiAlQp (p£iP tPlP£>, 

General Field Observations: 

Boring Lithology: Q - *g . S ' - wo l f? 7" P6A\ PAA / uf i -rU c^JA/ rA 
A PQ m/uA, i . r- r. A ' bAh* A /ZA-A ^J-A s:e - A . A ' -
pA^VAZAL. <z.a&^/Ai, 

4 .88 



DATA MANAGEMENT 

Sample Location: S lUA\Q Z. ] Sample Date: g"- / U - / 

Sample Type: <, 0 [ L 

Team Leader: L. S~ rl £ UTO/J 

Sample Personnel: ."V A OSS AA. (?A/ZA}£ / , T . 6 OUXIP 

Sampling Method: Ar\JA\£/L 

Sample No. g'Z-iZ. y3,<T Sample Time/Description: / I lO A A 1 - yf_C& cCZ/^V 

Ylb - f 
Sample No. £_yjz_V£_0 Sample Time/Description: / fz'S~ Am AZAb CLA V 

P/b- 6 

Sample No. CL\T- Y6.5"Sample Time/Description: / { 35~ AAI Al£/\ ALL-A / 

eto-? 
Sample No. Sample Time/Description; 

Sample No. Sample Time/Description: 

Surface Terrain; P-LA-T . I '' AAA><A/A& A,AlAtJr~H 

Weather Conditions: C-LA-AtZ ( PA-A . l o / A f P u/£-<T~ <~>/~& . 

General Field Observations: 

Boring Lithology: drO-^.jT' - bAj-^A AAb »A TAZAhAA OA 
f~l6/4rPA- COL-a A-Ah OALAJAAAC-S. n,r~SjO'~ t>^-y^iA <ZAK A.J^A A 

-rUAA/lAAO ZLICHTV L./AA-P%e~. P.Q-txS ' - t^A^AA AZAA A ^ A . 

4 .89 



DATA MANAGEMENT 

Sample Location: AuJfV)0 •** 2- Sample Date: P"/L>-9/ 

Sample Type: So | L_ 

Team Leader: __, SH£urod 

Sample Personnel: rT7 GOSS, W\ . (?A/ZA3£Y . "T. CQUTZ~ 

Sampling Method: ArVA{ PAC 

Sample No. Q3J3L-£1S~ Sample Time/Description: /: Am fcAb Ci&ty 

Sample No. Q2-I3 V S~.Q Sample Time/Description: /,'PPA/A AlAb A^LA^ 

Sample No. (_^2J_____T Sample Time/Description: jL'./O A/*] A-i6P> ALAV< 

Sample No.7l!_4^^_^' Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: A'L-A T~ '' AAASS r\p\fAsZ^ 

Weather Conditions: <pLAAA-; t>fi-j', "Zo m t ^ A ^ T " Ul)\}£> 

General Field Observations: 

Boring Lithology: 6'3*S" - PPb K / h n P , -?<S~-S~.Q -
£ f £ _ f - ^ / hP™<" <r.o-l"P'- OPV '*-£b/"J-Ah/ 

/. on 



DATA MANAGEMENT 

Sample Location: PtAJAA, U ^'Z- Sample Date: S"'(kr 9/ 

Sample Type: AA*>1 

Team Leader: L-c 5/-)£L^ro A] 

Sample Personnel: vT. C 0$$ j ^ ? QA<*S£A ^ T? G.OUTZ-

Sampling Method: fipJA* 

Sample No. flz-H Sample Time/Description: 2- ' 5"S^^Vl _ _ _ _ j E _ _ Y 

Sample No. oz.\ */dT- 0 Sample Time/Description: 'X' fn A/rj K£b C-iAA 

Sample No. DT^I^AU AT Sample Time/Description: 3 , f AA\ _________/ 

Sample No. OZ) H ft LS* Sample Time/Description: 11 IT Am ALA~b OLAV 

Sample No. Sample Time/Description: 

Surface Terrain: ArtJ9(/Jfr 

Weather Conditions: CL^AR f E>f/ . ~Z^O /*PA \AA-<LlA(?t£ (jJtAfo 

General Field Observations: SO\L, Ui So D P-Y ArA& PAoK-A-b h/Vi^fwjy. . 

Boring Lithology: n - 1 , 1 * r ~ E>/zW (Z£b c L f i > j - -?,r>X- 0 ' -
PA-UC&b . r>/2.y e.£-C> -.-VE/ S?Q- G<5~ H-A4LH AArA^h AZ£A A,AM 

1. O 1 



DATA MANAGEMENT 

Sample Location: S LA/rrt (J & Z , Sample Date: „ f - / 7~ ff/ 

Sample Type: S CP /L. 

Team Leader: L • SH£ L*TV J 

Sample Personnel: ,T. AOZS , ^ B A - ^ ^ j "T . COUTZ. 

Sampling Method: 

Sample No. fl-z-isA 1-^Sample Time/Description: %}<JS Ah* «G££> ^z/rV 
f t p ~<A 

Sample No. 02\TAg?O Sample Time/Description: 7- cH /fr*t ^/j*/ 

Plh~f 

Sample No. ra-<£.f~ Sample Time/Description: ^ ' / S"7TW 6LAA 

Pll>~f? 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

.Surface Terrain: flP^A *Lof£L . I '/z-" \Z(L.Sft{ rrAALAQ A^o^A) 

Weather Conditions: AL,£.A-/Z_ , •, iTmA^ SUP CIAJO 

General Fie ld Observations: 

Boring Li thology: ft- 5», )" " 0 AvU P A-£b Cf ./4 / l A T - S l o ' — 
•&12.1S/Z. {^£r> AuAr? , A' KAhvtA /ZA& /SJ/T7-/ 
<tL*rcf. A) A /2^?&-r-t. 

4.92 



DATA MANAGEMENT 

Sample Location: £(A)A)Q Sample Date: S~- /7 - 9/ 

Sample Type: SOIL 

Team Leader: L_ 

Sample Personnel: Pp),. tf/htAJPY T<C0L-TZ. 

Sampling Method: firtJti PlpZ 

Sample No. QT-IL /?,_"Sample Time/Description: /fi^Za/hyn £>/£Y CLAY 
_ . fib - / 

Sample No. oi_iL Sample Time/Description: /6 '. Z^"PhA\ pAejc£& j?&ACA^/ 
PlO-<? 

Sample No. 0 7~/(a Sample Time/Description: / 0 \ ;TZ> AAI Ihid/J PACPPA 

pjo-y 
Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: PLAP CpttfCJAti , / —- / '/is ' A Al^^/p7^'d'AAc/<?// +->J£A£>£_ 

Weather Conditions: A LAA/Z-^ b*&Y . /S~Ai/o/J uJ/Ab> 

General Field Observations: 

Boring Lithology: p - 7,5"" ~ D^-V GLP-D d-LA-Y £ Q-xn £ > A p r / , 

/ , O Q 



DATA MANAGEMENT 

Sample Location: S L U P A U ^ ^ Sample D a t e : ^ V / - f / 

Sample Type: L. 

Team Leader: L.. S H<£ P-~7~Z>AA 

Sample Personnel: JT COS-P . AA- <?AAnjPiY' T". GorfZ 

Sampling Method: A \)(\$>(L 

Sample No. tTL.il 1/3,Sample Time/Description: HlQX AhA /2AAb <^LA / 
. P/b -0 

Sample No. 0Z-/7 VPO Sample Time/Description: 11 ',-zo Aj-yK ?AL<.lC&/\ PLAP 
. A - I P - & , 

Sample No. PfhO VL.PSample Time/Description: I I '. IO Pryyy PAU^P-A£> CPAf 
. PJb-0 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: AuA< PsAAU/Ab . I '- / fa ' PAPc^JTlA 

Weather Conditions: LLP, API , . / < A) PA AuJ UJ/A/b. 

General Field Observations: 

Boring Lithology: D~Jtf' - P^LtAA . tV-T-fiCi?7 •- A A ^-AAA /ZAP CPA/ 

4.94 



DATA MANAGEMENT 

Sample Location: P f j J M U # 2 - Sample Date: _ T W 7 - f / 

Sample Type: SO ) L-

Team Leader: SUPV-TDA] 

Sample Personnel: "IT.CiO^S. VA . G, fWLA£>j , T.dOLT'Z-

Sampling Method: (\uL\£AL 

Sample No. rrZ-\ iA Sample Time/Description: Jl \ 3J~Ah"\ pfti*? lZA-0 C.L4V^ 
_ Plt^f 

Sample No. ozi %A Slo Sample Time/Description: j Jf, { HTA^y\ DAmP^AD CLA^f 
flb-P 

Sample No. Q~i,\ tA L-T Sample Time/Description: // 'rTS~A-yy\ lZ£P> ALAY 
Plb~ Of 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: F-LPrT ; ±£/vil~ oA£,\J APU)(PKI& , S>6 rvi£ /7PAOUTH I'Pz 

Weather Conditions: ALf^AfL . D^-V . 1>Q/Tl A hi £.CA> fAli*fh> 

General Field Observations: 

/ 

Boring Lithology: — PL-A^i . ?.S~-S~cO bAhmA' Al£/\ 

<Vr7g./?-4^- lA'L^AT-TltfsJ 
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TABLE -1 
BACKGROUND METALS 

Total Metals 

Parameter Analytical Method 

Antimony 6010 
Arsenic 7060 
Barium 6010 
Beryllium _ 6010 . 
Cadmium ' ' 6010 
Chromium 6010 
Cobalt 6010 
Copper 6010 
Lead 6010 
Mercury 7471 
Nickel 6010 
Potassium 6010 
Selenium 7740 
Vanadium 6010 
Zinc 6010 

Reporting Limit mg/kg 

6.0 
0.5 
1.0 
0.2 
0.5 
1.0 
1.0 
2.0 
5.0 
0.2 
4.0 
500 
0.5 
1.0 
2.0 



TABLE-4 
SKINNER LIST 

METHOD 8240 

Parameter 

Benzene 
Carbon disulfide 
Chlorobenzene 
2-Chloroethylvinyl ether 
1,2-Dibromomethane 
1,2-Dichloroe thane 
1,4-Dioxane • 
•Ethyl Benzene 
Methyl e thy l ketone (2-butanone) 
Styrene 
Toluene 
Xylenes 

METHOD 8270 

Anthracene 
Benzene t h i o l 
Benzo(a) anthracene 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a)pyrene 
B i s (2 -e thy lhexy l )ph tha l a t e 
B u t y l benzyl phthalate 
Chrysene • ' 
Dibenzo(a ,X)acridine 
Dibenzo(a rh)anthracene 
Di -n -bu ty lph tha la te 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
D i e t h y l phthalate 
7,12-Dimethylbenz(a)anthrancene 
2 , 4-Dimethylphenol 
Dimethyl phthalate 
2 , 4-Dini t rophenol 
D i - n - o c t y l phthalate 
Fluoranthene 
Indene 
Methylchrysene 
1- Methylnaphthalene 
2- Methylphenol 
3- Methylphenol 
4- Methylphenol 
Naphthalene 
4-Nitrophenol 
Phenanthrene 

Reporting Limit (ug/kg) 

500 
500 • 
500 
1,000 
1,000 
500 

50,000 
500 

1,000 
500 
500 
500 

5,000 

5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 

5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 

25,000 
5,000 
5,000 
5,000 

5,000 
5,000 
5,000 
5,000 
5,000 

25,000 
5,000 



y TABLE-4 Continued 

5,000 
Phenol- 5,000 
pyrene • 10,000 
Pyridine 25,000 
Quinoline 

4.106 
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Revision Date 12/15/89 

TABLE 2 

Fi e l d Equipment Checklist 
S o i l and Sludge Sampling 

ITEM REMARKS 

PID Meter Calibrated 
Site S p e c i f i c SWMU Work Plan 
Generic Sampling Plan 
Site Map With Sample Locations 
Sample B o t t l e s 
Ice Chests 
Tr i p Blanks 
Methanol 
Deionized Water 
Squeeze B o t t l e s 
Personal P r o t e c t i v e Equipment 
Chain of Custody and Sample Record Forms 
P l a s t i c Bags (To provide clean surfaces) 
Disposable Gloves 
Paper Towels 
Tape (For lab e l s and dispenser) 
Sharpie, Pens, Pencils 
Blue Ice or Ice 
Zip-Lock Bags, 1 Gallon 

£ us/no & 13 A.107 



INSTRUMENT DATE TIME ISTD I READING STD 

57 

READING ISTD READING IOPERATOR I 

I 



DATA MANAGEMENT 

Sample Location: S AV\ (A ' Sample Date: -P-p-f / 

Sample Type: S Ol -~ 

Team Leader: A. . 3 14A L TV AJ 

Sample Personnel: X. 6 O <>S f fV\. 0 AT/ZAJP- / , T, A QL-T~Z-

Sampling Method: PUA^AAZ. 

Sample No. \2>Q\ V 2., O Sample Time/Description: /pl SV Avt\ /vi0l6T C-i-A-Y 
- eip- / 

^ . muaoA 
Sample No. j 30 I V 3. * Sample Time/Description: / /.' OfPr/n «v>a 1 ST C L A V 

PIP- 0 
Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: <oPG-ti) CiP-OUrJS> 

Weather Conditions: CL-OUb*! • fc>4-V ts-Su) 1A1AI& 10 -)S~ /»API 

General Field Observations: D/£/ A~7~~ AAU>rrf AtAA SAAZAYf & I O U J S 
OA/TO SAsr?A<L,*AA A A A/1 QGCA frQAA^Y' . 

Boring Lithology: f%i~U <Y\OK^T £-LAY ; K)0 STTZATIP/CATTOAJ , ttl) 
IAAT&A AV 3, . 

4. 109 



DATA MANAGEMENT 

Sample Location: Su//V) U &-/3 Sample Date: S~- f - ? / 

Sample Type: SOIL. f J- AA-AA*?-) 

Team Leader: __. SUAL-TDAJ 

Sample Personnel: -_f. 6 0S>5 ? /V) , QfrMd V ,7^ 6 0 LTZ-

Sampling Method: Q\J&£(Z. 

Sample No. /3 02. VZ. £> Sample Time/Description: / /,' Ti"/Ml @)0/5T~££O 
/°/4> - ^ 

Sample No. /SoZV 3. PSample Time/Description: /.'gP ^7 n*a/ <>r <Z£& CZA-f 
/ * / / > - <0 

Sample No. iSozPZ* O Sample Time/Description: /z;</r A A\ IA/A 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: ALAf £iZAt/fi/b j AfZAS S A)Ab /' tfSAAjps 

Weather Conditions: CL.Qu^V/ £>/-V / 0 - IT sin * t-J SLO /A , AJ b 

General Field Observations: f?AZ>AT~ pAlf/vl Aj>M-b SA/3.AAA £L-0,A 
CPAJ S/T£- (0<Z-<zAf S OAAL-<L A. 

3 

Boring Lithology: AZA~b A^J-Aj AAA> Ai ^U>ALAAc£l VO ^ J " 7 . 

i. i i r\ 



DATA MANAGEMENT 

Sample Location: CjjJ /n U ^ 13 Sample Date: i~- ?- ff 

Sample Type: L 

Team Leader: L c SNA LTDAJ 

Sample Personnel: U~.Cv0$$ j/Yl. SAMltY f l AoLTZ-

Sampling Method: (X\AA£>(Z~ 

Sample No. 13o? V2..O Sample Time/Description: / ,' So r^ionA CLPi 
; Plb~ <0 

Sample No. l3o 1 V3. 5" Sample Time/Description: ?^>f~ Art not?/S A AL^y 

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

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: 

Weather Conditions: ( Z l o u b i . 2>£Y . A ĉ> tA/Ab 2 d - g T ' / n / V / 

General Field Observations: TZ/AA/££> AdAb sAAA-fS o f f - ~n A£.CAAAsA 
£• HA-Ac-A C0A7~A-»vt / A/A-7-7 G^A* 

TAX- fj^-f-'YA. tP-l' ,*/~< J <i„^<^cA, 

Boring Lithology: /,/ AY £A*>«<\ Su>AAAc^= ~fa 5>T'* 

/ . 1 i .1 



DATA MANAGEMENT 

Sample Location: $ iA m U ~& 13 Sample Date: f~ ?~ f / 

Sample Type: <, o I 

Team Leader: /_ > S UP/TTVAI 

Sample Personnel: J~. A OSS , M < GA/Z *JA A. , 7~; Af QAAZ^ 

Sampling Method: AtUAPA-

Sample No. llfypVZ.O Sample Time/Description: pm CLAY 

Pth - 0 
Sample No. \1oYi7.< Sample Time/Description: 2 !ZlT P*i P£>b C-LAi 

. P/& - <?? , 
Sample No. )7oLll> ?S Sample Time/Description: 3 > 3f Ps* PlP-b C-L, A H 

" Pth. - 0 

Sample No. Sample Time/Description: 

Sample No. Sample Time/Description: 

Surface Terrain: BAPP C\PU)UIJP> 

Weather Conditions: CLAAA. A-/^ SLA<A(A& snflH 

General Field Observations: 

Ai^ A?-*J ' (Ar 5 La^ J a „ *A 

Boring Lithology: PA,i\ A A AY - S tSAZPA-C^l ? . f f 

( 9 C C A S I D A A L ~ A 4 A A A / - 7~ A A \A/ /AC (S~ *<P' - / . S~" ' P f . c t ^ i A . P / 
J!P+, : 

/. 1 1 0 
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TABLE -1 
BACKGROUND METALS 

Total Metals 

Parameter Analytical Method Reporting L i 

Antimony 6010 
i 

6.0 
Arsenic 7060 0.5 
Barium 6010 1.0 
Beryllium 6010 . 0.2 
Cadmium 6010 0.5 
Chromium 6010 1.0 
Cobalt 6010 1.0 
Copper 6010 2.0 
Lead 6010 5.0 
Mercury 7471 0.2 
Nickel 6010 4.0 
Potassium 6010 500 
Selenium 7740 0.5 
Vanadium 6010 1.0 
Zinc 6010 I 2.0 



TABLE-4 
SKINNER LIST 

-METHOD 8240 

Parameter Reporting Limit (ug/kg) 

Benzene 
Carbon d i s u l f i d e 
Chlorobenzene 
2-Chloroethylvinyl ether 
1,2-Dibromomethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl Benzene 
Methyl e t h y l ketone (2-butanone) 
S tyrene 
Toluene 
Xylenes 

METHOD 8270 

Anthracene 5,000 
Benzenethiol 
Benzo(a)anthracene | 5,000 
Benzo(b) fluoranthene 5,000 
Benzo(k)fluoranthene ) 5,000 
Benzo(a)pyrene 5,000 
Bis ( 2 - e t h y l h e x y l ) p h t h a l a t e 5,000 
Butyl benzyl phthalate 5,000 
Chrysene ' 5,000 
Dibenzo(a ,X)acridine 
Dibenzo(a ,h)anthracene 5,000 
Di-n-butylphthalate 5,000 
1.2- Dichlorobenzene 5,000 
1.3- Dichlorobenzene 5,000 
1.4- Dichlorobenzene 5,000 
D i e t h y l phthalate 5,000 
7,12-Dimethylbenz(a)anthrancene 5,000 
2,4-Dimethylphenol 5,000 
Dimethyl phthalate 5,000 
2,4-Dinitrophenol 25,000 
D i - n - o c t y l phthalate 5,000 
Fluoranthene 5,000 
Indene 5,000 
Methylchrysene 
1- Methylnaphthalene 5,000 
2- Methylphenol 5,000 
3- Methylphenol 5,000 
4- Methylphenol 5,000 
Naphthalene 5,000 
4-Nitrophenol 25,000 
Phenanthrene 5,000 

500 
500 
500 
1,000 
1,000 

500 
50,000 

500 
1,000 

500 
500 
500 

/, l i f t 



TABLE-4 Continued 

Phenol. 5,000 
Pyrene 5,000 
Pyridine 10,000 
Quinoline 25,000 



SECTION 5.0 

S t a t i s t i c a l I n f o r m a t i o n f o r S o i l Samples 



SECTION 5.1 

GENERAL REVIEW 

This section includes the c o l l e c t i o n of a l l information, the 
methodology f o r s t a t i s t i c a l c a l c u l a t i o n s and the a c t u a l 
s t a t i s t i c a l comparisons of background values to each i n d i v i d u a l 
sample . 

The o r i g i n a l background samples were c o l l e c t e d on A p r i l 28, 
1987 and A p r i l 4 and 5, 1988. The analyses f or each of these 
sampling events are l i s t e d i n TABLE 5-1 and TABLE 5-2 
re s p e c t i v e l y . A l l of the background samples were c o l l e c t e d 
from a background p l o t which i s s p e c i f i e d i n FIGURE 5-1. The 
exact l o c a t i o n of each sample point i s s p e c i f i c a l l y l i s t e d i n 
FIGURE 5-2 and FIGURE 5-3. The background p l o t and sample 
c o l l e c t i o n l o cations were approved by the New Mexico Environment 
Department i n a Land Treatment Demonstration Permit that was 
issued to Giant Refining Company on December 22, 1986. 

The samples from Phase I RFI and Phase I I RFI were analyzed 
by Rocky Mountain A n a l y t i c a l Laboratory (RMAL) and A n a l y t i c a l 
Technologies Inc., (ATI) r e s p e c t i v e l y . There were major 
d i f f e r e n c e s between the two l a b o r a t o r i e s f o r the a n a l y t i c a l 
r e s u l t s of b e r y l l i u m . A l l s o i l samples sent to RMAL had 
b e r y l l i i u m r e s u l t s of 1.3 ppm or less and a l l ATI be r y l l i u m 
r e s u l t s f o r s o i l samples ranged from 1.1 ppm to 18.2 ppm. The 
RMAL background data i n TABLE 5-1 and TABLE 5-2 also i n d i c a t e s 
b e r y l l i u m r e s u l t s of 1.3 ppm or less. As a r e s u l t of these 
discrepancies, Giant c o l l e c t e d samples from an a d d i t i o n a l 
background boring f o r ATI to analyze. The lo c a t i o n of t h i s 
boring i s shown on FIGURE 5-4 as sample point 31 . The b e r y l l i u m 
data f o r the zero (0) to f i v e (5) foot composite sample was 
2.3 ppm and f o r the f i v e (5) to s i x (6) foo t composite sample 
was 3.2 ppm. This a n a l y t i c a l i s included i n the f o l l o w i n g ATI 
report on pages 5.9 to 5.13. 

I t was Giant's plan to use equivalent v e r t i c a l depths f o r 
background and sample comparisons. However, many of the 
i n d i v i d u a l sample points (1-2 f o o t , 2-3 f o o t , 3-4 f o o t , and 
4-5 f o o t ) f o r background c o l l e c t i o n was composited i n t o one 
(1) sample f o r each of the two (2) sampling events. This allowed 
only two (2) samples to be used f o r c a l c u l a t i n g averages and 
tolerance l i m i t s . I t i s generally understood that a minimum 
of four (4) sets of analysis should be used to ca l c u l a t e 
background averages. 

To achieve t h i s goal, Giant combined the background a n a l y t i c a l 
f o r each metal from a l l samples,,- ra.ngi.ng i n v e r t i c a l depths of 
zero (0) t o f i v e (5) f eet'." - These background averages were 



then compared to the r e s u l t s of a l l samples c o l l e c t e d f o r RFI 
samples t h a t were i n the zero ( 0 ) t o f i v e ( 5 ) f o o t i n t e r v a l 
range . Averages and t o l e r a n c e l i m i t s were c a l c u l a t e d on the 
background samples from t h e f i v e ( 5 ) t o s i x ( 6 ) f o o t i n t e r v a l s . 
These averages were used f o r s t a t i s t i c a l comparisons of a l l 
rema i n i n g RFI samples g r e a t e r than f i v e ( 5 ) f e e t i n d e p t h . 
There were no background c a l c u l a t i o n computed f o r antimony, 
cadmium, mercury and selenium as a l l of the o r i g i n a l data was 
below the d e t e c t i o n l i m i t s f o r each of these m e t a l s . Sample 
# RFI0105V4.5 was the only sample from the Phase I I RFI t h a t 
exceeded the d e t e c t i o n l i m i t f o r any of the above m e t a l s . T h i s 
sample co n t a i n e d mercury a t 0.16 ppm which exceeded the d e t e c t i o n 
l i m i t of 0.02 ppm. 

The background values f o r lead a t the f i v e ( 5 ) t o s i x ( 6 ) f o o t 
l e v e l was c a l c u l a t e d from the r e s u l t s of the A p r i l 28, 1987 
sampling event. A l l l e a d a n a l y s i s from t h i s sample depth f o r 
the A p r i l 4 and 5, 1988 sampling event was r e p o r t e d as 
n o n - d e t e c t a b l e at a d e t e c t i o n l i m i t of 10 mg/kg. 

The o r i g i n a l data f o r b e r y l l i u m a t the zero ( 0 ) t o f i v e ( 5 ) 
f o o t l e v e l i s somewhat d i f f e r e n t as a l l a n a l y t i c a l parameters 
equaled one ( 1 ) . As a r e s u l t , the upper t o l e r a n c e l i m i t i s 
one ( 1 ) and t h e r e i s no c o e f f i c i e n t of v a r i a n c e . The new 
background data f o r b e r y l l i u m i s a l s o d i f f e r e n t as t h e r e i s 
only one ( 1 ) sample p o i n t and one ( 1 ) a n a l y t i c a l r e s u l t f o r 
each of the two (2) sample depths. These c a l c u l a t i o n s are shown 
on page 5.22. 

Because of the v a r i a t i o n s i n the background data f o r b e r y l l i u m , 
Giant has i n c l u d e d two p r i n t o u t s f o r s t a t i s t i c a l comparisons. 
The f i r s t p r i n t o u t , s t a r t i n g on page 5.23, compares a l l 
a n a l y t i c a l t o the o r i g i n a l background data t h a t was c o l l e c t e d 
i n 1987 and 1988. The second p r i n t o u t , s t a r t i n g on page 5.42, 
i n c l u d e s comparisons t o a l l the o r i g i n a l background data except 
f o r b e r y l l i u m . T h i s compares the b e r y l l i u m data t o the new 
background values which were analyzed by the same l a b o r a t o r y 
t h a t analyzed the Phase I I samples. 

As a r e s u l t of some of the e l e v a t e d b e r y l l i u m l e v e l s i n the 
Phase I I sampling, Giant i n c l u d e d b e r y l l i u m a n a l y t i c a l of the 
wastewaters i n the lagoons f o r comparisons. These a n a l y t i c a l 
r e s u l t s are i n c l u d e d i n TABLE 5.3 and TABLE 5.4. 
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FIGURE 5-2 
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FIGURE 5-3 
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AnalyticalTechnologies, Inc. 9830 S. 51st Street Suite B-113 Phoenix, AZ 85044 (602) 496-4400 

ATI I.D. 108704 

August 29, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: None given 

Attention: Claud Rosendale 

On 08/16/91, Analytical Technologies, Inc. received a request t o 
anayze s o i l sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (602) 496-4400. 

Robert V. Woods 
Laboratory Manager 

RVW:clf 
Enclosure 

Corporate Offices:-555Q Morehouse Drive San Diego. CA 92121 (619) 458-9141 
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J j ^ AnalyticalTechnologies, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. 
(NONE) 
(NONE) 

ATI I.D. : 108704 

DATE RECEIVED : 08/16/91 

REPORT DATE : 08/29/91 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 BACKGROUND LTA-1 f e z i * SOIL 08/14/91 
02 BACKGROUND LTA-2 $ - 6 f * t r SOIL 08/14/91 

TOTALS 

MATRIX # SAMPLES 

SOIL 2 

_ _ ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
our sample control department before the scheduled disposal date. 

5.10 



y j k AnalyticalTechnologies, Inc. 
METALS RESULTS 

ATI I.D. : 108704 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 08/16/91 
PROJECT # : (NONE) 

PROJECT NAME : (NONE) (hSt\. 5rL fr , R E P 0 R T D A T E : 08/29/91 

PARAMETER UNITS 01 02 

BERYLLIUM MG/KG 2.3 3.2 



/ j ^ AnalyticalTechnologies,Inc. 
C ^ METALS - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : (NONE) ATI I.D. : 108704 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

BERYLLIUM MG/KG 10870401 2.3 2.4 4 24.7 25.0 90 

% Recovery = (Spike Sample Result - Sample Result) 
x ioo 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

- _ Average Result 

5.12 
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TABLE 5-4 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Aluminum 
Antimony 
Barium 

^Beryl 1 ium" 

Giant Refining 
Pond #2 
009591-0001-SA 
AQUEOUS 
18 MAY 90 

Result 

ND 
ND 
0.030 

Cidmium 
Chromi um 
Cobalt 
Copper 
Lead 
Manganese 
Molybdenum 
Nickel 
Silver 
Vanadium 
Zinc 

"RET 
UD 
ND 
ND 
ND 
ND 
0.46 
ND 
ND 
ND 
ND 
0.041 

Metals 

Total Metals 

Enseco ID: 1076515 
Sampled: 17 MAY 90 
Prepared: See Below 

-̂ Enseco 
ACOAMNOCqranf 

Received: 18 MAY 90 
Analyzed: See Below 

Units 

mg/L 
mg/L 

Reporting Analytical 
Limit Method 

Prepared Analyzed 
Date Date 

mg, •mg/r 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

0.30 
0.15 
0.030 

60 
60 
60 
60 

"0TuT5 
0.030 
0.030 
0.030 
0.0050 
0.030 
0.060 
0.12 
0.030 
0.030 
0.030 

60 
60 
60 
60 

23 MAY 
23 MAY 
23 JAY. 

90 25 
90 25 

MJ5L 

MAY 90 
MAY 90 

-MAXJO 
23 MAY 90 25 MAY91D 

7421 
6010 
6010 
6010 
6010 
6010 
6010 

"2TW 
23 MAY 
23 MAY 
23 MAY 
21 MAY 
23 MAY 
23 MAY 
23 MAY 
23 MAY 
23 MAY 
23 MAY 

90 2T 
90 25 
90 25 
90 25 
90 28 
90 25 
90 25 
90 25 
90 25 
90 25 
90 25 

RAT90 
MAY 90 
MAY 90 
MAY 90 
MAY 90 
MAY 90 
MAY 90 
MAY 90 
MAY 90 
MAY 90 
MAY 90 

ND • Not detected 
NA - Not applicable 

Reported By: Sandra Jones Approved By: Kimberly Conroy 



Statistical Analysis. 

The statistical analysis is concerned with the problem of comparing 

observations of the concentrations of metals from compliance data with observations 

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

of metals from the compliance data exceed, in a statistically significant fashion, the 

concentrations from the background data. The primary method used is that of the 

construction of a tolerance interval and the use of the resulting upper tolerance 

limit. The analysis was carried out in the following way: 

1. The background data consisted, for each of the eleven metals analyzed, 

of from four to twelve values at each of two depths. 

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

interval was constructed using the following technique: 

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

background data. 

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

where K is the one-sided normal tolerance factor found in Table 1. 

c) The tolerance interval is the interval [0, TL]. This interval will 

contain, with 95% confidence, 95% of random observations from 

the same distribution as the background data. 

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

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

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

statistically significant evidence that the observation is from a distri

bution with a higher concentration of the metal and that, therefore, 

contamination has occured. 



Notes on the Statistical Analysis. 

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

to be approximately normally distributed. This assumption was. checked by 

calculating the coefficient of variation (CV) for each of the background data 

sets. If this value exceeds 1, then that fact indicates non-normality. In none 

of the data sets analyzed did the coefficient of variation exceed 1. It was 

therefore assumed that the values observed in the background wells were 

normally distributed. No other tests of normality were carried out. 

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

the same), then the tolerance interval approach is not particulary useful. 

In that case the upper tolerance limit is identical to the common value of the 

background data values and any observation coming from the compliance wells 

which exceeds that upper tolerance limit must be taken as evidence of 

contamination. This was the situation for beryllium at the shallow depth; the 

background data consisted of four values, all equal to 1 mg/kg. For this one 

data set an analysis of variance was also carried out; this test indicated no 

statistically significant difference in the concentrations of beryllium in the 

background data and the compliance data, even though many of the individual 

values from the compliance wells indicated contamination using the tolerance 

interval approach. 

3. No detectable amounts of arsenic, cadmium, mercury or selenium were found 

in the background. Therefore, no tests were carried out for these elements. 

4. The analytical results reported under the sample data column is report 
ed in mg/kg. 



RFI REPORT GIANT REFINING COMPANY 
BACKGROUND DATA 

Background Data for Arsenic: 0-5 foot level 

Data: 3.8, 4.4, 0.5, 0.4 
Mean: 2.27 
SD: 1.84 
The Upper Tolerance Limit = 11.73 
The Coefficient of Variance = 0.81 

Background Data for Arsenic: 5-6 foot level 

Data: 6.2, 5.8, 7, 6, 2.8, 7.2, 0.6, 0.6, 1.1 
Mean: 4.14 
SD: 2.67 
The Upper Tolerance Limit = 12.23 
The Coefficient of Variance = 0.64 

Background Data for Barium: 0-5 

Data: 300, 250, 280, 230, 300, 
Mean: 298.33 
SD: 40.38 
The Upper Tolerance Limit = 408.81 
The Coefficient of Variance = 0.14 

Background Data for Barium: 5-6 

Data: 180, 280, 250, 170, 320, 
Mean: 258.33 
SD: 46.34 
The Upper Tolerance Limit = 385.11 
The Coefficient of Variance = 0.18 

foot level 

370, 300, 300, 280, 300, 380, 290 

foot level 

280, 270, 330, 270, 260, 220, 270 

Background Data for Beryllium: 0-5 foot level 

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

Background Data for Beryllium: 5-6 foot level 

Data: 1.3, 1.2, 1.3, 1, 0.8, 1.3, 1.1, 1.2, 1.2, 1.3, 1.2, 0.8 
Mean: 1.14 
SD: 0.18 
The Upper Tolerance Limit = 1.-62 
The; Coefficient of Variance = 0.15 



RFI REPORT 
BACKGROUND DATA 

GIANT REFINING COMPANY 

Background Data for Chromium: 0-5 foot level 

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

Background Data for Chromium: 5-6 foot level 

Data: 7, 4, 7, 3, 3, 5, 4, 5, 4, 4, 3, 4 
Mean: 4.42 
SD: 1.32 
The Upper Tolerance L i a i t = 8.03 
The Coefficient of Variance = 0.30 

Background Data for Cobalt: 0-5 foot level 

Data: 2.9, 3.7, 3, 2 
Mean: 2.90 
SD: 0.60 
The Upper Tolerance Limit = 6.01 
The Coefficient of Variance = 0.21 

Background Data for Cobalt: 5-6 foot level 

Data: 4, 2.1, 3.7, 2.2, 0.5, 2.6, 2, 3, 3, 3, 3, 2 
Mean: 2.59 
SD: 0.88 
The Upper Tolerance L i a i t = 5.01 
The Coefficient of Variance = 0.34 

Background Data for Copper: 0-5 foot level 

Data: 4.4, 4.1, 4, 3 
Mean: 3.88 
SD: 0.53 
The Upper Tolerance Limit = 6.58 
The Coefficient of Variance— 0.14 

Background Data for Copper: 5-6 foot level 

Data: 5.7, 4.6, 5.5, 4.7, 2.9, 5.4, 4, 6, 5, 5, 5, 4 
Mean: 4.82 
SD: 0.82 
The Upper Tolerance L i a i t = 7.07 
The Coefficient of Variance - 0.17 



RFI REPORT 
BACKGROUND DATA 

GIANT REFINING COMPANY 

Background Data for Lead: 0-5 foot level 

Data: 12, 13, 9, 11, 9, 11, 12, 10, 11, 12, 1, 10 
Mean: 10.08 
SO: 2.98 
The Upper Tolerance Limit = 18.25 
The Coefficient of Variance = 0.30 

Background Data for Lead: 5-6 foot level 

Data: 12, 11, 12, 9, 9, 10 
Mean: 10.50 
SD: 1.26 
The Upper Tolerance Limit = 15.16 
The Coefficient of Variance = 0.12 

Background Data for Nickel: 0-5 foot l e v e l 

Data: 9 , 9 , 8 , 7 
Mean: 8.25 
SD: 0.83 
The Upper Tolerance Limit = 12.52 
The Coefficient of Variance = 0.10 

Background Data for Nickel: 5-6 foot level 

Data: 10, 7, 10, 5, 7, 9, 7, 9, 8, 8, 7, 6 
Mean: 7.75 
SD: 1.48 
The Upper Tolerance Limit = 11.80 
The Coefficient of Variance = 0.19 

Background Data for Potassium: 0-5 foot level 

Data: 2100, 2900, 1400, 1400 
Mean: 1950.00 
SD: 618.47 
The Upper Tolerance Limit = 5132.01 
The Coefficient of Variance = 0.32 

Background Data for Potassium: 5-6 foot level 

Data: 1700, 1600, 1700, 1000, 700, 1500, 1300, 1300, 1300, 1400 
1100, 1300 

Mean: 1325.00 
SD: 280.25 
The Upper Tolerance Limit - 2091.77 
The Coefficient of Variance = 0.21 



RFI REPORT 
BACKGROUND DATA 

GIANT REFINING COMPANY 

Background Data f o r Vanadium: 0-5 f o o t l e v e l 

Data: 13, 15, 13, 11 
Mean: 13.00 
SD: 1.41 
The Upper Tolerance L i m i t = 20.28 
The C o e f f i c i e n t of Variance = 0.11 

Background Data f o r Vanadium: 5-6 f o o t l e v e l 

Data: 16, 13, 15, 11, 8.7, 13, 13, 12, 11, 11, 10, 9 
Mean: 11.89 
SD: 2.14 
The Upper Tolerance L i m i t = 17.74 
The C o e f f i c i e n t of Variance = 0.18 

Background Data f o r Zinc: 0-5 f o o t l e v e l 

Data: 18, 15, 9, 12, 12, 13, 16, 12, 11, 11, 10, 11 
Mean: 12.50 
SO: 2.50 
The Upper Tolerance L i m i t = 19.34 
The C o e f f i c i e n t of Variance = 0.20 

Background Data f o r Zinc: 5-6 f o o t l e v e l 

Data: 14, 12, 15, 9, 8, 13, 10, 12, 11, 11, 10, 9 
Mean: 11.17 
SD: 2.03 
The Upper Tolerance L i m i t =* 16.73 
The C o e f f i c i e n t of Variance = 0.18 



RFI REPORT 
NEW BACKGROUND DATA 

GIANT REFINING COMPANY 

New Background Data f o r Be r y l l i u m : 0-5 foot l e v e l 

Data: 2.3 
Mean: 2.3 
SD: 0 
The Upper Tolerance L i m i t = 2.3 
The C o e f f i c i e n t of Variance = 0 

New Background Data f o r Ber y l l i u m : 5-6 foot l e v e l 

Data: 3.2 
Mean: 3.2 
SD: 0 
The Upper Tolerance L i m i t = 3.2 
The C o e f f i c i e n t of Variance = 0 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0101V4.0 

RFI0101V9.0 

RFI0101V11.0 

RFI0101V14.0 

METAL SAMPLE 
DATA 

Arsenic nd 
Barium 256.0 
Beryllium 5.8 
Chromium 7.3 
Cobalt 5.7 
Copper 5.2 
Lead 13.0 
Nickel 10.9 
Potassium 1820.0 
Vanadium. 15.4 
Zinc 15.0 

Arsenic nd 
Barium 225.0 
Beryllium 6.0 
Chromium 6.4 
Cobalt 5.6 
Copper 5.0 
Lead 13.0 
Nickel 9.8 
Potassium 1780.0 
Vanadium 15.3 
Zinc 14.2 

Arsenic nd 
Barium 326.0 
Beryllium 5.9 
Chromium 7.4 
Cobalt 5.3 
CoDoer 5.3 
Lead 11.0 
Nickel 10.4 
Potassium 2270.0 
Vanadium 15.4 
Zinc 15.6 

Arsenic nd 
Barium 234.0 
Beryllium 2.2 
Chromium 6.1 
Cobalt 4.9 
Copper 5.7 
Lead 9.0 
Nickel 9.0 
Potassium 1620.0 
Vanadium 13.3 
Zinc 13.2 

NOTE 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 480%, 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

by 

Within the .tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i a i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

270.37%. 

Within 
Within 
Exceeds 
Within 
Exceeds 
Within 
Within 
Within 
Exceeds 
Within 
Within 

Within 
Within 
Exceeds 
Within 
Within 
Within 
Within 
Within. 
Within. 
Within 
Within 

the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 254.20%. 

the tolerance l i m i t . 
the tolerance l i m i t by 15.772. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 8.52%. 

the tolerance l i m i t , 
the tolerance l i m i t . 

the tolerance l i a i t . 
the tolerance l i m i t . 
the tolerance l i m i t by 35.8%. 

the tolerance l i m i t , 
the tolerance l i a i t . 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance- l i m i t .' 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 

5.23 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER METAL SAMPLE 
DATA 

RFI0102A4.0 

RFI0102A9.0 

RFI0102A11.0 

RFI0102A14.0 

RFI0103V4.0 

Arsenic nd Within the tolerance l i m i t . 
3anum 204 .0 Within the tolerance l i m i t . 
B e ryllium 1 . 4 Exceeds the tolerance l i m i t 
Chromium Within the tolerance l i m i t . 
Cobalt 3 . 6 Within the tolerance l i m i t . 
Copper 4 .3 Within the tolerance l i m i t . 
Lead 8 . 0 Within the tolerance l i m i t . 
.Nic:<el 6 .5 Within tne tolerance l i m i t . 
Potassium 1730 .0 Within the tolerance l i m i t . 
Vanadium 13 .9 Within the tolerance l i m i t . 
Zinc 10 . 6 Within the tolerance l i m i t . 

Arsenic nd Within che tolerance l i m i t . 
Barium 268 .0 Within the tolerance l i m i t . 
B e ryllium .3 Within the tolerance l i m i t . 
Chromium u .0 Within the tolerance l i m i t . 
Cobalt 3 1 

• J. Within the tolerance l i m i t . 
Copper 4 .2 Within the tolerance l i m i t . 
Lead 9 .0 Within the tolerance l i a i t . 
Nickel 4 .6 Within the tolerance l i m i t . 
Potassium 1100 .0 Within tr.e toierance l i m i t . 
Vanadium 13 .3 Within the tolerance l i m i t . 
Zinc 8 . 0 w i t h i n the tolerance l i m i t . 

Arsenic nd Within the tolerance l i a i t . 
Barium 410 .0 Exceeds the tolerance l i m i t 
B eryllium 1 J. .0 Within the tolerance l i a i t . 
Chromium 

'•> 
1 Within the toierance l i m i t . 

Cobalt 2 '.9 Within the toierance l i m i t . 
Copper . j Within the tolerance l i a i t . 
Lead 7 •9 Within the toierance l i m i t . 
Nickel 5 • i Within the toierance l i m i t . 
Potassium 624 .0 Within the tolerance l i m i t . 
Vanadium 11 .4 Within the tolerance l i m i t . 
Zinc 12 .0 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 243 .0 Within the tolerance l i m i t . 
3 e r y l l i u m 1 _ ]_ Within the tolerance l i a i t . 
Chromium 4 ".4 Within the tolerance l i m i t . 
Cobalt 4 .0 Within the tolerance l i a i t . 
Copper i .6 Within the tolerance l i m i t . 
Lead 8" .0 Within the tolerance l i m i t . 
Nickel 4 .6 Within the toierance l i m i t . 
Potassium 1780 .0 Within the toierance l i m i t . 
Vanadium 12 .3 Within the tolerance l i m i t . 
Zmc 11 . a Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 295 .0 Within the tolerance l i m i t . 
B e ryllium 2 .6 Exceeds the tolerance l i m i t 
Chromium 2 .5 Within the tolerance l i m i t . 
Cobalt 3 .1 Within the tolerance l i m i t . 
Copper 3 .9 Within the tolerance l i a i t . 
Lead 7 .0 Within the tolerance l i m i t . 
Nickel 4 .9 Within the tolerance l i a i t . 
Potassium 450 .0 Within the tolerance l i m i t . 
Vanadium 12 .3 Within the tolerance l i m i t . 
Zinc . 6 .2 Within the tolerance., l i m i t . 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0103V9.0 

RFI0103VU.O 

RFI0103V14.0 

RFI0102D14.0 

RFI0104V4.0 

METAL SAMPLE 
DATA 

Arsenic nd Within the tolerance l i m i t . 
Barium 244 .0 Within the tolerance l i m i t . 
Beryllium .6 Exceeds the tolerance l i m i t 
Chromium 4 .0 Within the tolerance l i m i t . 
Cobalt 3 .4 Within the tolerance l i m i t . 
Copper 3 .5 Within the tolerance l i m i t . 
Lead 7 .0 Within the tolerance l i m i t . 
Nickel 5 .3 Within the tolerance l i m i t . 
Potassium 697 .0 Within the tolerance l i m i t . 
Vanadium 14 .2 'Within the tolerance l i m i t . 
Zinc 8 .5 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 321 .0 Within the tolerance l i m i t . 
Beryllium 2 .4 Exceeds the tolerance l i m i t 
Chromium 2 .6 Within the tolerance l i m i t . 
Cobalt 3 .0 Within the tolerance l i m i t . 
CopDer 4 .0 Within the tolerance l i m i t . 
Lead 8 .0 Within the tolerance l i m i t . 
Nidkel 5 .0 Within the tolerance l i m i t . 
Potassium 561 .0 Within the tolerance l i m i t . 
Vanadium 10 .0 Within the tolerance l i m i t . 
Zinc 7 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 234 .0 Within the tolerance l i m i t . 
Beryllium 2 .9 Exceeds the tolerance l i m i t 
Chromium 3 .1 Within the tolerance l i m i t . 
Cobalt 3 .4 Within the tolerance l i m i t . 
Copper 3 .8 Within the tolerance l i m i t . 
Lead 7 .0 Within the tolerance l i m i t . 
Nickel 5 .5 Within the tolerance l i m i t . 
Potassium 623 .0 Within the tolerance l i m i t . 
Vanadium 10 .6 Within the tolerance l i m i t . 
Zinc 3.2 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 229 .0 Within the tolerance l i m i t . 
3eryllium 4 i Exceeds the toierance l i m i t 
Chromium 4 '.2 Within the tolerance l i m i t . 
Cobalt 4 .3 Within the tolerance l i m i t . 
CopDer 4 .4. Within the tolerance l i m i t . 
Lead , 8 .6 Within the tolerance l i m i t . 
Nickel 7 Within the tolerance l i m i t . 
Potassium 965 .0 Within the tolerance l i m i t . 
Vanadium 12 .2 Within the tolerance l i m i t . 
Zinc 10 .6 Within -the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 103 .0 Within the tolerance l i m i t . 
Beryllium 2 .7 Exceeds the tolerance l i m i t 
Chromium 3 .8 Within the tolerance l i m i t . 
Cobalt 3 .9 Within the tolerance l i m i t . 
Copper 3 .9 Within the tolerance l i m i t . 
Lead 6 .0 Within the tolerance l i m i t . 
Nickel 6 .3 Within the toler ance ..limit. 
Potassium 1030 .0 - Within the tolerance l i m i t . 
Vanadium 10 .8 • Withim the tolerance- l i m i t . 
Zinc 13 .0 Within: the tolerance l i m i t . 

.015 

:y i5S.25'~. 

by 1705 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER METAL SAMPLE 
DATA 

RFI0104V9.0 

RFI0104V11.0 

RFI0104V14.0 

RFI0105V4.0 

RFI0105V9.0 

Arsenic nd 
Barium 634.0 
Beryllium 3.7 
Chromium 5.1 
Cobalt 3.9 
Copper 3.8 
Lead 6.0 
Nickel 6.8 
Potassium 1260.0 
Vanadium 12.4 
Zinc 16.7 

Arsenic nd 
Barium 249.0 
Beryllium 4.0 
Chromium 3.6 
Cobalt 4.8 
Copper 3.4 
Lead 8.0 
Nickel 5.5 
Potassium 738.0 
Vanadium 12.5 
Zinc 9.0 

Arsenic nd 
Barium 275.0 
Beryllium 4.9 
Chromium 5.0 
Cobalt 4.4 
Copper 3.9 
Lead 8.0 
Nickel 7.6 
Potassium 1650.0 
Vanadium 12.8 
Zinc 14.2 

Arsenic nd 
Barium 206.0 
Beryllium 3.5 
Chromium 52.1 
Cobalt 3.9 
Copper 7.6 
Lead 8.0 
Nickel 6.5 
Potassium 1500.0 
Vanadium 12.0 
Zinc 34.6 

Arsenic nd 
Barium 168.0 
Beryllium 2.7 
Chromium 3.3 
Cobalt 3.5 
Copper 1.2 
Lead 5.0 
Nickel 5.2 
Potassium 571.0 
Vanadium 11.5 
Zinc 9.7 

Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 64.63%. 
Exceeds the tolerance l i m i t by 23.40%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 146.91%, 
Within the tolerance l i m i t . 
Within the tolerance l i m i t -
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t by 202.47%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i a i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 250%. 
Exceeds the tolerance l i m i t by 523.95%. 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 15.5%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t by 78.90%. 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 66.67%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the-tolerancV'l'imit. 

5.26 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0105V11.0 

METAL SAMPLE 
DATA 

RFI01O5V14.0 

RFI0105D14.0 

RFI0106A4.0 

RFI0106A9.0 

Arsenic nd 
Barium 767.0 
Beryllium 4.7 
Chromium 5.8 
Cobalt 5.1 
Copper nd 
Lead 7.0 
Nickel 10.4 
Potassium 2200.0 
Vanadium 10.3 
Zinc 13.9 

Arsenic nd 
Barium 364.0 
Beryllium 3.1 
Chromium 4.4 
Cobalt 4.6 
Copper 0.9 
Lead nd 
Nickel 9.2 
Potassium 1440.0 
Vanadium 7.3 
Zinc 12.5 

Arsenic nd 
3arium 525.0 
Beryllium 6.5 
Chromium 8.2 
Cobalt 6.9 
Copper nd 
Lead 3.0 
Nickel 12.7 
Potassium 2770.0 
Vanadium 10.7 
Zinc 13.7 

Arsenic nd 
Barium 529.0 
3eryllium 3.4 
Chromium 4.3 
Cobalt 3.9 
Copper 5.4 
Lead 5.0 
Nickel 5.5 
Potassium 494.0 
Vanadium 14.8 
Zinc 3.0 

Arsenic nd 
Barium 531.0 
Beryllium 3.9 
Chromium 14.5 
Cobalt 2.9 
Copper 4.3 
Lead 7.0 
Nickel 4.5 
Potassium 652.0 
Vanadium 13.3 
Zinc 19.9 

Within 
Exceeds 
Exceeds 
Within 
Exceeds 
Within 
Within 
Within 
Exceeds 
Within 
Within 

Within 
Within 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Within 
Exceeds 

Within 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Exceeds 

the tolerance l i m i t , 
the tolerance l i m i t by 99.16%. 
the tolerance l i m i t by 190.12%. 

the tolerance l i m i t . 
the tolerance l i m i t by 1.8%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 5.17%. 

the tolerance l i m i t , 
the tolerance l i m i t . 

the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 91.36%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance limit:. 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . -

the 
the 
the 
the 
the 

the 
the 
the 
the 

the 
the 

tolerance 
tolerance 
tolorance 
tolerance 
tolerance 

tolerance 
tolerance 
tolerance 
tolerance 

tolerance 
tolerance 

by 

.t by 

Lt by 
.t by 

36.32%. 
301.22%. 

37^72%. 

l i m i t 
l i m i 
l i a i 
l i m i 
l i m i 

l i m i 
l i m i t 
l i m i 
l i m i 

l i m i t 
l i m i t by 11.78% 

the tolerance l i m i t , 
the tolerance l i m i t by 
the tolerance l i m i t by 

the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t . 
the toierance l i m i t . 
the tolerance l i m i t . 

29.40%. 
240%. 

the tolerance 
the tolerance 
the tolerance 
the tolerance 

the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 
the toierance 
the tolerance 

l i m i t . 
l i m i t by 
l i m i t by 
l i m i t by 

l i m i t . 
l i m i t . 
l i m i t . 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t by 

37.38%. 
140.74%. 
80.57%. 

18.95%. 

5.27 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0106A11.0 

METAL SAMPLE 
DATA 

RFI0106A14.0 

RF10201V3.5 

RFI0201V5.0 

RFI0201V6.5 

Arsenic nd 
Barium 282.0 
Beryllium 3.6 
Chromium 3.3 
Cobalt 3.1 
Copper 2.1 
Lead 6.0 
Nickel 5.0 
Potassium 973.0 
Vanadium 9.1 
Zinc 9.0 

Arsenic nd 
Barium 155.0 
Beryllium 4.3 
Chromium 2.5 
Cobalt 2.9 
Copper 2.6 
Lead 7.0 
Nickel • 4.3 
Potassium 474.0 
Vanadium 11.9 
Zinc 7.2 

Arsenic nd 
3anum 25b. 0 
Beryllium 5.3 
Chromium 7.3 
Cobalt 5.7 
Copper 5.2 
Lead 13.0 
Nickel 10.9 
Potassium 1820.0 
Vanadium 15.4 
Zinc 15.0 

Arsenic nd 
3arium 225.0 
Beryllium 6.0 
Chromium 6.4 
Cobalt 5.6 
Copper 5.0 
Lead 13.0 
Nickel 9.3 
Potassium 1780.0 
Vanadium 15.3 
Zinc 14.2 

Arsenic nd 
Barium 326.0 
Beryllium 5.9 
Chromium 7.4 
Cobalt 5.8 
Copper 5.3 
Lead 11.0 
Nickel 10.4 
Potassium 2270.0 
Vanadium 15.4 
Zinc 15.6 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 122.22% 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t by io5.43%. 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance limit." 

Within 
within 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

the 
the 
the 

the 
the 
the 
the 
the 
the 
the 
the 

tolerance 
toler anca 
tolerance 

tolerance 
tolerance 
tolerance 
toierance 
toierance 
tolerance 
toierance 
tolerance 1 

limit 
imit. 
i a i t . 
imit. 
imit. 
imit. 
imit. 
imit. 

j y T ci o'». 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t by 270.37%, 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t by 11.17%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i a i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t by 264.2%. 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 15.77%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i a i t by 3.52%. 
Within the toierance l i m i t . 
Within the tolerance,.limit. 

5.28 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0202V3.5 

RFI0202V5.0 

RFI0202V6.5 

RFI0203A3.5 

RFI0203A5.0 

METAL 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc . 

SAMPLE 
DATA 

nd 
234.0 
2.2 
, 1 
.9 
.7 
.0 
,0 

D . 

4. 
5. 
9, 
Q . 

1620.0 
13.3 
13.2 

nd 
204.0 
1.4 
4.2 
3.6 
4.3 
8.0 
6.5 

1730.0 
13.9 
10.6 

nd 
268.0 
1.3 
3.0 
3.1 
4.2 
9.0 
4.6 

1100.0 
13.3 
8.0 

nd 
410.0 
1.0 
3.3 
2.9 
3.2 
7.0 
5.1 

624.0 
11.4 
12.0 

nd 
243.0 
1.1 
4.4 
4.0 
4.6 
8.0 
4.6 

1780.0 
12.3 
11.9 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 120%. 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Exceeds 
Equals 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

toierance 
toierance 
tolerance 
toierance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 

tolerance 
tolerance 
toierance 
toierance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 

l i m i t , 
l i m i t , 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t . 
l i m i t . 
l i m i t . 

l i m i t . 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 

the tolerance l i m i t . 
the tolerance l i m i t by 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the toierance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 

Within the 
Within the 
Within the 
Within the 
Within the 
Within the 
Within the 
Within the 
Within the 
Within the 
Within the 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance. 

l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t . 

5.29 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0203A6.5 

METAL SAMPLE 
DATA 

RFI0204V3.5 

RFI0204V5.0 

RFI0204V6.5 

RFI0204D6.5 

Arsenic nd 
3arium 286.0 
Beryllium 1.4 
Chromium 4.4 
Cobalt 4.4 
Copper 5.9 
Lead 10.0 
Nickel 6.3 
Potassium 1470.0 
Vanadium 15.0 
Zinc 11.3 

Arsenic nd 
Barium 216.0 
Beryllium 1.6 
Chromium 6.4 
Cobalt 4.6 
Copper 4.7 
Lead 10.0 
Nickel 8.9 
Potassium 2210.0 
Vanadium 16.6 
Zinc 14.1 

Arsenic nd 
Barium 245.0 
Beryllium 2.1 
Chromium 10.1 
Cobalt 6.4 
Copper 4.9 
Lead 9.0 
Nickel 12.4 
Potassium 3490.0 
Vanadium 20.0 
Zinc 19.2 

Arsenic nd 
Barium 296.0 
Beryllium 1.5 
Chromium 4.8 
Cobalt 4.4 
Copper 5.7 
Lead 9.0 
Nickel 7.6 
Potassium 1350.0 
Vanadium 10.6 
Zinc 12.2 

Arsenic nd 
Barium 236.0 
Beryllium 1.6 
Chromium 5.4 
Cobalt 4.9 
Copper 6.0 
Lead 11.0 
Nickel 6.0 
Potassium 1220.0 
Vanadium 15.0 
Zinc 12.5 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 

the tolerance 
the tolerance 
the tolerance 

the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 

the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 

the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 

tne 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance-. 
tolerance 

l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t . 
l i m i t . 

l i m i t , 
l i m i t . 
l i m i t 

l i m i t . 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t , 
l i m i t . 

l i m i t . 
l i m i t . 
l i m i t 
l i m i t 
l i m i t 

l i m i t . 
l i m i t , 
l i m i t 
l i m i t 
l i m i t 
l i m i t 

l i m i t , 
l i m i t . 
l i a i t . 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t , 
l i a i t . 
l i m i t , 
l i m i t , 
l i m i t . 

l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t . 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t . 

by 60%. 

by 
by 

29.63% 
25.73%, 

by 27.74%, 

by 5.08%. 
by 66.34%. 
by 
by .4.76%, 

•5 .30 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0205A3.5 

RFI0205A5.0 

RFI0205A6.5 

RFI0206V3.5 

RFI0206V5.0 

METAL SAMPLE 
DATA 

Arsenic nd 
Barium 191.0 
Beryllium 1.1 
Chromium 4.4 
Cobalt 3.7 
Copper 4.2 
Lead 7.0 
Nickel 7.0 
Potassium 1690.0 
Vanadium 13.2 
Zinc 11.7 

Arsenic nd 
Barium 526.0 
Beryllium 0.6 
Chromium 1.2 
Cobalt 1.8 
Copper 2.9 
Lead nd 
Nickel 3.1 
Potassium 327.0 
Vanadium 3.4 
Zinc 4.3 

Arsenic nd 
Barium 237.0 
Beryllium 0.9 
Chromium 3.3 
Cobalt 3.4 
Copper 3.6 
Lead 6.0 
Nickel 5.4 
Potassium 1420.0 
Vanadium 12.6 
Zinc 8.3 

Arsenic nd 
Barium 327.0 
Beryllium 0.9 
Chromium 3.3 
Cobalt 2.8 
Copper 3.0 
Lead 6.0 
Nickel 4.3 
Potassium 685.0 
Vanadium 12.6 
Zinc 8.3 

Arsenic nd 
Barium 158.0 
Beryllium 0.6 
Chromium 2.6 
Cobalt 2.2 
Copper 3.4 
Lead 7.0 
Nickel 3.9 
Potassium 531.0 
Vanadium 10.9 
Zinc 7.1 

Within 
Within 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 10.00% 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 

the tolerance l i m i t . 
the tolerance l i m i t by 36.58% 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

tolerance 
toierance 
toierance 
tolerance 
tolerance 
toierance 
toierance 
tolerance 
toierance 
tolerance 
tolerance 

toierance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
toierance 
tolerance 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance-
tolerance 

l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t , 
l i m i t . 

l i m i t . 
l i m i t , 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t . 
l i m i t . 

l i m i t . 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t . 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0206V6.5 

METAL SAMPLE 
DATA 

RFI0207V3.5 

RFI0207V5.0 

RFI0207V6.5 

RFI0208A3.5 

Arsenic nd 
Barium 176.0 
Beryllium 0.5 
Chromium 1.7 
Cobalt 1.7 
Copper 2.4 
Lead nd 
Nickel 2.6 
Potassium 338.0 
Vanadium 6.7 
Zinc 5.2 

Arsenic nd 
Barium 23S.0 
Beryllium 7.7 
Chromium 11.4 
Cobalt 6.7 
Copper 5.5 
Lead 12.0 
Nickel 12.5 
Potassium 3770.0 
Vanadium 20.0 
Zinc 25.3 

Arsenic nd 
Barium 172.0 
Beryllium 7.3 
Chromium 10.9 
Cobalt 6.9 
Copper 5.4 
Lead 11.0 
Nickel 12.4 
Potassium 3620.0 
Vanadium 17.5 
Zinc 20.8 

Arsenic nd 
Barium 234.0 
3eryllium 7.4 
Chromium 9.5 
Cobalt 6.9 
Copper 7.5 
Lead 10.0 
Nickel 12.1 
Potassium 2190.0 
Vanadium 17.1 
Zinc 17.9 

Arsenic nd 
Barium 395.0 
Beryllium 18.2 
Chromium 13.4 
Cobalt 7.8 
Copper 7.3 
Lead 10.0 
Nickel 12.0 
Potassium 5360.0 
Vanadium 22.6 
Zinc 28.3 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 
Within 
Exceeds 
Exceeds 
Within 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Exceeds 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 

l i m i t . 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 

the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 

the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 

the tolerance 
the tolerance 
tne tolerance 
the tolerance 
the toierance 

the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 

t . 
i t 
i t 
i t 
t . 

l i m i t 
l i m i 
lira 
lim 
lim 

l i m i 
l i m i 
limit 
limit 
limit 
lim 

l i m i 
l i m i 
lim 
lim 
lim 

l i m i 
l i m i 
l i m i 
l i m i 
l i m i t . 
l i m i t . 

i t 
i t 

t . 

t . 

DV 
by 
bv 

670%. 
36.53%, 
11.48%. 

i t ov 

by 
bv 
by 

the tolerance l i m i t . 
the tolerance l i m i t , 
the tolerance l i m i t 
the toierance l i m i t 
the tolerance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t 

the tolerance l i m i t . 
the tolerance l i m i t , 
the tolerance l i m i t 
the toierance l i m i t 
the tolerance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t . 
the tolerance l i m i t , 
the tolerance l i m i t 
the tolerance l i m i t 
the tolerance-limit 

35.74%. 
37.72%. 

oy 
by 
by 
by 

by 
by 

by 

Dy 
hy 
Dy 
by 

by 

256.79%, 
18.31%. 

6.08%. 

2.54%. 
4.70%. 

1820%. 
60.43%. 
29.73%. 
10.94%. 

4.44%. 
11.44%. 
46.33%. 

5.32 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0208A5.0 

METAL SAMPLE 
DATA 

RFI02O8A6.5 

RFI0209V3.5 

RFI0209V5.0 

RFI0209V6.5 

Arsenic nd 
3arium 590.0 
Beryllium 9.3 
Chromium 9.9 
Cobalt 7.1 
Copper 5.3 
Lead 12.0 
Nickel 11.2 
Potassium 3150.0 
Vanadium 15.9 
Zinc 20.2 

Arsenic nd 
Barium 344.0 
3eryllium 6.1 
Chromium 5.7 
Cobalt 4.5 
Copper 3.4 
Lead 10.0 
Nickel 7.6 
Potassium 1390.0 
Vanadium 12.0 
Zinc 13.5 

Arsenic nd 
Barium 220.0 
Beryllium 9.5 
Chromium 14.1 
Cobalt 8.3 
Copper 4.5 
Lead 12.0 
Nickel 15.6 
Potassium 4260.0 
Vanadium 21.7 
Zinc 21.0 

Arsenic nd 
3arium 226.0 
Beryllium 7.8 
Chromium 8.3 
Cobalt 5.8 
Copper 5.1 
Lead 10.0 
Nickel 11.2 
Potassium - 15.0 
Vanadium 18.2 
Zinc 7.1 

Arsenic nd 
Barium 269.0 
Beryllium 9.3 
Chromium- 11.5 
Cobalt 6.8 
Copper 5.5 
Lead 11.0 
Nickel 12.4 
Potassium 4110.0 
Vanadium 18.0 
Zinc 21.1 

Within the tolerance l i m i t . 
Exceeds the tolerance l i m i : 
Exceeds the tolerance l i m i t 
Exceeds the tolerance l i m i t 
Exceeds the tolerance l i m i t 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the toierance l i m i t . 
Within the toierance l i m i t . 
Exceeds the toierance l i m i t 
Exceeds the toierance l i m i t 
Exceeds the tolerance l i m i t 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Exceeds the tolerance l i m i t 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t 
Exceeds the tolerance l i m i t 

Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Exceeds the tolerance l i m i t 
Exceeds the tolerance l i m i t 
Exceeds the tolerance l i m i t 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t 
Exceeds the tolerance l i m i t 
Exceeds the tolerance l i m i t 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t 
Exceeds the tolerance l i m i t 
Exceeds the tolerance, . l i m i t 
Exceeds the tolerance l i m i t 

by 53.20%. 
by 474.07%. 
by 23.29%. 
by 41.72%. 

by 50.59%. 

by 20.74%. 

by 276.54%. 

by 350%. 
by 63.36%. 
by 33.10%. 

by 24.60%. 

by 7%. 
by 3.58%. 

oy 221.48; 
by 9.59%. 

oy 

by 474.07%. 
by 43.21%. 
by 35.73%. 

by 5.08%. 
by 96.48%. 
by 1.47%. 
by"26.12%. 

5.33 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0209D6.5 

RFI0210A3.5 

RFI0210A5.0 

METAL 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Cooper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

SAMPLE 
DATA 

nd 
350.0 
8.3 
9.1 
6.2 
5.4 
10.0 
11.4 

3260.0 
14.8 
18.6 

nd 
0 260 

3 
11 
7 
5 
10.0 
13.2 

3790.0 
17.3 
19.9 

nd 
267.0 

5.6 
3.1 
5.1 
5.2 
10.0 
9.2 

2090.0 
12.4 
16.4 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Exceeds 
Within 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Within 
Within 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 

the t o l 
the t o l 
the to 
the to 
the to 

the t o l 
the t o l 
the t o l 
the to 

the t o l 
the to 

erance i 
erance 1 
lerance 
ierance 
lerance 
erance 1 
erance 1 
erance 1 
lerance 
erance 1 
lerance 

imit. 
imit. 
l i m i t by 
l i m i t by 
l i m i t by 
imit. 
imit. 
imit. 
l i m i t by 
imit. 
l i m i t by 

the 
the 
the 
the 
the 

the 
the 
the 

the 
the 
the 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 

tolerance 
tolerance 
tolerance 

tolerance 
tolerance 
tolerance 

l i m i t , 
l i m i t , 
l i m i t 
l i m i t 
l i m i t 

l i m i t , 
l i m i t . 
l i m i t 

l i m i t , 
l i m i t , 
l i m i t 

the t o l 
the t o l 
the to 
the to 
the to 

the t o l 
the t o l 
the t o l 
the t o l 
the t o l 
the t o l 

erance umit. 
erance l i m i t , 
ierance l i m i t 
lerance l i m i t 
lerance l i m i t 
erance l i m i t . 

by 

by 

by 

K 7 

K y by 

412.35%. 
i. «J • 3 3 % • 
9 -"5 7 q -y 

55.85%. 

i l . 1 8 % . 

730%. 
42.51%. 
16.47%. 

5.43%. 

2.9%. 

245.63%. 
.87%. 
1.3%. 

erance 
erance 
erance 
erance 
erance 

l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t . 

RFI0210A6.5 Arsenic nd 
Barium 285.0 
3eryllium 9.5 
Chromium 12.0 
Cobalt 7.5 
Copper 6.0 
Lead 11.0 
Nickel 12.9 
Potassium 3460.0 
Vanadium 18.1 
Zinc 21.1 

RFI0211V3.5 Arsenic nd 
Barium 266.0 
Beryllium 3.5 
Chromium 9.6 
Cobalt 6.4 
Cooper 3.2 
Lead 6.0 
Nickel 13.2 
Potassium 3290.0 
Vanadium 16.4 
Zinc 19.4 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 486.42%. 
Exceeds the tolerance l i m i t by 49.44%. 
Exceeds the tolerance l i m i t by 49.7%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 9.32%. 
Exceeds the tolerance l i m i t by ,65.41%. 
Exceeds the tolerance l i m i t by 2.03%. 
Exceeds the tolerance l i m i t by 26.12%. 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 250%. 
Exceeds the tolerance l i m i t by 14.97%. 
Exceeds the tolerance l i m i t by 6.49%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 5.43%. 
Within the tolerance l i m i t . 
Within the tolerance-limit. 
Exceeds the tolerance l i m i t by .31%. 

5.34 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0211V5.0 

METAL SAMPLE 
DATA 

RFI0211V6.5 

RFI0212V3.5 

RFI0212V5.0 

RFI0212V6.S 

Arsenic nd 
Barium 203.0 
Beryllium 3.0 
Chromium 9.2 
Cobalt 6.3 
Copper 3.6 
Lead 8.0 
Nickel 13.4 
Potassium 3110.0 
Vanadium 15.6 
Zinc 19.2 

Arsenic nd 
Barium 199.0 
Beryllium 3.6 
Chromium 8.8 
Cobalt 5.9 
Copper 4.7 
Lead 9.0 
Nickel 12.6 
Potassium 2760.0 
Vanadium 15.5 
Zinc 18.0 

Arsenic nd 
3arium 251.0 
Beryllium 3.2 
Chromium 8.7 
Cobalt 5.9 
Copper 2.7 
Lead 7.0 
Nickel 12.1 
Potassium 2780.0 
Vanadium 15.7 
Zinc 18.2 

Arsenic nd 
Barium 216.0 
Beryllium 2.2 
Chromium 7.3 
Cobalt 5.3 
Copper 4.2 
Lead 7.0 
Nickel 11.1 
Potassium 2880.0 
Vanadium 15.4 
Zinc 16.5 

Arsenic nd 
3arium 254.0 
Beryllium 3.0 
Chromium 7.4 
Cobalt 5.6 
Copper 2.8 
Lead 7.0 
Nickel 10.0 
Potassium 2650.0 
Vanadium 13.3 
Zinc •15.'8 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Within 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Within 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Within 
Exceeds 
Within 
Within 
Within 
Exceeds 
Within 
Within 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t by 35.19%. 
the tolerance l i m i t by 14.57%. 
the tolerance l i m i t by 25.75%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t by 13.56%. 
the tolerance l i m i t by 48.68%. 

the tolerance l i m i t , 
the tolerance l i m i t by 14.76%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t 
the tolerance l i m i t 
the tolerance l i m i t by 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t by 7.59%. 

by 

by 

A C^. . ~ /« . 

9.59%. 
17.76%. 

6.73%. 
31.95%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t by 20%. 
the tolerance l i m i t by 4.19%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 

the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 35.30%. 

the tolerance l i m i t , 
the tolerance l i m i t by 5.79%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 37.53%. 

the tolerance l i m i t , 
the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 85.19%. 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 11.78%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 26.69%. 
Within the tolerance..limit. 
Within the tolerance l i m i t . 

S 3S 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0212V3.5 

METAL SAMPLE 
DATA 

RFI0213V5.0 

RFI0213V6.5 

RFI0214A3.5 

RFI0214A5.0 

Arsenic nd 
Barium 204.0 
Beryllium 2.9 
Chromium 8.1 
Cobalt 5.3 
Copper 3.1 
Lead 9.0 
Nickel 11.8 
Potassium 2560.0 
Vanadium 15.7 
Zinc 17.6 

Arsenic nd 
Barium 281.0 
Beryllium 2.3 
Chromium 7.6 
Cobalt 5.3 
Copper 2.9 
Lead 9.0 
Nickel 10.7 
Potassium 2530.0 
Vanadium 10.7 
Zinc 17.3 

Arsenic nd 
Barium 305.0 
3eryliium 3.2 
Chromium 8.2 
Cobalt 5.9 
Copper 3.4 
Lead 8.0 
Nickel 11.0 
Potassium 1980.0 
Vanadium 14.4 
Zinc 16.3 

Arsenic nd 
Barium 276.0 
Beryllium 2.1 
Chromium 5.5 
Cobalt 3.9 
Copper 2.1 
Lead 6.0 
Nickel 7.6 
Potassium 1620.0 
Vanadium 11.7 
Zinc 12.0 

Arsenic nd 
Barium 223.0 
Beryllium 1.9 
Chromium 4.0 
Cobalt 3.6 
Copper 3.2 
Lead 7.0 
Nickel 6.9 
Potassium 947.0 
Vanadium 10.9 
Zinc 9.2 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

190%. 

Within 
Within 
Exceeds 
Within 
Exceeds 
Within 
Within 
Within 
Exceeds 
Within 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 72.34%. 

the tolerance l i m i t . 
the tolerance l i m i t by 5.79%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 20.95%, 

the tolerance l i m i t . 
the tolerance l i m i t by 3.41%. 

97.53%. 
• ^ A . 

L i . / C M . 

the tolerance l i m i t . 
the toierance l i m i t , 
the tolerance l i m i t by 
the tolerance l i m i t by 
the tolerance l i m i t by 

the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t . 

the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 110%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the toierance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 

the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 17.28%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance^limit, 
the tolerance"limit, 
the tolerance l i m i t . 

5.36 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0214A6.5 

RFI0214D6.5 

RFI021SA3.5 

RFI0215A5.0 

METAL SAMPLE 
DATA 

Arsenic nd 
Barium 290.0 
Beryllium 3.2 
Chromium 9.0 
Cobalt 6.0 
Copper 3.0 
Lead 3.0 
Nickel 12.6 
Potassium 3300.0 
Vanadium 15.3 
Zinc 19.0 

Arsenic nd 
Barium 278.0 
Beryllium 2.6 
Chromium 7.2 
Cobalt 5.2 
Copper 2.9 
Lead 6.0 
Nickel 10.5 
Potassium 2500.0 
Vanadium 17.3 
Zinc 16.0 

Arsenic nc 
Barium 231.0 
Beryllium 3.7 
Chromium 9.6 
Cobalt 6.0 
Copper 3.2 
Lead 7.0 
Nickel 11.5 
Potassium 3100.0 
Vanadium 16.9 
Zinc 18.7 

Arsenic nd 
Barium 327.0 
3eryllium 4.0 
Chromium 10.0 
Cobalt 6.6 
Copper 3.7 
Lead 9.0 
Nickel 13.1 
Potassium 32',0.n 
Vanadium ~~17.3 
Zinc 20.2 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Within 
Exceeds 

Within 
Within 
Exceeds 
Within 
Exceeds 
Within 
Within 
Within 
Exceeds 
Within 
Within 

the tolerance l i m i t . 
the tolerance l i m i t , 
the tolerance l i m i t 
the tolerance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t . 
the tolerance l i m i t , 
the tolerance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t 

the tolerance l i m i t . 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t . 

by 97.53%. 
bv 12.08%. 
by 19.76%. 

by 57.76%. 

by 13.57%. 

by 60.49%. 

by 3.79%. 

bv 19.52%. 

Within the toierance l i m i t . 
Witnm tne tolerance l i m i t . 
Exceeds the tolerance l i m i t by 2 
Exceeds the tolerance l i m i t oy i 
Within the tolerance l i m i t 
Within the toierance .Limit 
Within the tolerance l i m i t 
Within the toierance l i m i t 
Within the tolerance l i m i t 
Within the tolerance l i m i t 
Within the tolerance l i m i t 

Within the tolerance l i m i t , 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t 
Exceeds the toierance l i m i t 
Exceeds the toierance l i m i t 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Exceeds the tolerance l i m i t 
Exceeds the tolerance l i m i t 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 

by 
bv 
by 

oy 
by 

4.97%. 

! 46 . '•>•. ' 

:0.745 

5.37 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0215A6.5 

METAL SAMPLE 
DATA 

RFI0216V3.5 

RFI0216V5.0 

RFI0216V6.5 

RFI0217V3.5 

Arsenic nd 
3arium 260.0 
Beryllium 3.3 
Chromium 9.4 
Cobalt 6.0 
Cooper 3.4 
Lead 9.0 
Nickel 11.3 
Potassium 3020.0 
Vanadium 16.1 
Zinc 18.1 

Arsenic nd 
Barium 133.0 
Beryllium 1.5 
Chromium 2.8 
Cobalt 2.5 
Copper 2.0 
Lead 11.0 
Nickel 5.3 
Potassium 930.0 
Vanadium 7.2 
Zinc 7.9 

Arsenic nd 
Barium 249.0 
Beryllium 4.5 
Chromium 11.3 
Cobalt 7.0 
Copper 3.9 
Lead 9.0 
Nickel 13.9 
Potassium 4050.0 
Vanadium 21.6 
Zinc 21.3 

Arsenic nd 
Barium 302.0 
Beryllium 2.0 
Chromium 4.3 
Cobalt 4.1 
Cooper 2.9 
Lead 10.0 
Nickel 8.0 
Potassium 1460.0 
Vanadium 9.3 
Zinc 11.5 

Arsenic nd 
Barium 260.0 
Beryllium 3.1 
Chromium 10.8 
Cobalt 6.4 
Copper 3.9 
Lead 9.0 
Nickel 12.3 
Potassium 3170.0 
Vanadium . 18.4 
Zinc 19.3 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Exceeds 
Within 
Exceeds 

Within 
'Within 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 

the 
the 
the 
the 
the 

the 
the 
the 
the 

the 
the 

the 
the 
the 

the 
the 
the 
the 
the 
the 
the 
the 

the 
the 
^h^ 
the 
the 

the 
the 
the 
the 
the 
the 

tolerance l i m i t , 
toierance l i m i t , 
tolerance l i m i t by 34.57%, 
tolerance l i m i t by 17.06%. 
toierance l i m i t by 19.76%. 

toierance l i m i t , 
tolerance l i m i t , 
tolerance l i m i t . 
tolerance l i m i t by 44.23%. 

tolerance l i m i t , 
toierance l i m i t by 3.19%. 

toierance l i a i t . 
tolerance l i m i t . 
tolerance l i m i t 

tolerance l i m i t , 
toierance l i a i t . 
tolerance l i m i t , 
tolerance l i m i t . 
tolerance l i a i t . 
tolerance l i m i t , 
tolerance l i m i t , 
tolerance l i m i t . 

;y 50%. 

tolerance l i m i t . 
toierance l i m i t , 
tolerance l i m i t 
toierance l i m i t 
toierance l i m i t 

toierance l i m i t . 
tolerance l i m i t , 
toierance l i m i t 
tolerance l i m i t 
tolerance l i m i t 
tolerance l i a i t by 

by 
by 
by 

by 

177 
46 
29 

/ Li "•» 

95%. 
72%. 

93 

27 

30%. 
,62%. 
76%. 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 23.46%. 
Within the tolerance l i m i t . 
Within the tolerance l i a i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i a i t . 
Exceeds the tolerance l i m i t by 210%. 
Exceeds the tolerance l i m i t by 29.24%. 
Exceeds the tolerance l i m i t by 6.49%. 
Within the tolerance l i a i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance..limit. 
Within the tolerance l i m i t . 

5.38 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER METAL SAMPLE 
DATA 

RFI0217V5.0 Arsenic nd 
Barium 333.0 
Beryllium 2.9 
Chromium 11.5 
Cobalt 7.0 
Conner 3.2 
Lead 6.0 
Nickel 14.2 
Potassium 3770.0 
Vanadium 17.6 
Zinc 22.5 

RFI0217V6.5 Arsenic nd 
Barium 260.0 
Beryllium 3.7 
Chromium 8.5 
Cobalt 6.2 
Copper 3.5 
Lead 8.0 
Nickel 12.4 
Potassium 2920.0 
Vanadium 16.4 
Zinc 18.6 

RFI0213A3.5 Arsenic nd 
Barium 223.0 
3eryllium 4.3 
Chromium 11.1 
Cobalt 6.3 
Copper 3.6 
Lead 7.0 
Nickel 12.8 
Potassium 3440.0 
Vanadium 16.8 
Zinc 19.2 

RFI0218A5.0 Arsenic nd 
Barium 241.0 
Beryllium 4.6 
Chromium 12.9 
Cobalt 6.3 
Copoer 3.1 
Lead 3.0 
Nickel 14.0 
Potassium 4260.0 
Vanadium 19.3 
Zinc 21.4 

RFI0218A6.5 Arsenic nd 
Barium 281.0 
Beryllium 4.3 
Chromium 11.1 
Cobalt 6.5 
Cooper 4.0 
Lead 8.0 
Nickel 3.1 
Potassium 3320.0 
Vanadium 17.4 
Zinc 21.0 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 79.01%. 
Exceeds the tolerance l i m i t by 43.21%. 
Exceeds the tolerance l i m i t by 39.72%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 20.34%. 
Exceeds the tolerance l i m i t by 80.23%. 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 34.49%. 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 128.40%. 
Exceeds the tolerance l i m i t by 5.85%. 
Exceeds the tolerance l i m i t by 23.75%. 
Within the tolerance l i m i t . 
.Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 5.08%. 
Exceeds the tolerance l i m i t by 39.59%. 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 11.13%. 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 330%. 
Exceeds the toierance l i m i t by 32.93%. 
Exceeds the tolerance l i m i t by 4.83%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 2.24%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 133.95%. 
Exceeds the tolerance l i m i t by 60.65%. 
Exceeds the tolerance l i m i t by 35.72%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 18.64%. 
Exceeds the tolerance l i m i t by,. 103.66%. 
Exceeds the tolerance l i m i t by' 3.79%. 
Exceeds the tolerance l i m i t by 27.91%. 

Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 165.43%. 
Exceeds the tolerance l i m i t .by 38.23%. 
Exceeds the tolerance l i m i t by 29.74%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 58.72%. 
Within the tolerance., l i m i t .. 
Exceeds the tolerance"limit by 25.52%. 

5.39 



PHASE I I , SFI 
COMPLIANCE DATA 

5 SEP 91 

SAMPLE NUMBER METAL SAMPLE 
DATA 

RFI13201V2.0 Arsenic nd 
Barium 291.0 
3eryilium 2.4 
Chromium 4.5 
Cobalt 4.4 
CoDoer 4.6 
Lead 10.0 
Nickel 3.5 
Potassium 1080.0 
Vanadium 10.0 
Zinc 9.7 

RFI1301V3.5 Arsenic nd 
Barium 237.0 
Beryllium 3.6 
Chromium 5.2 
Cobalt 5.5 
Copoer 4.1 
Lead 10.0 
Nickel 8.9 
Potassium 1200.0 
Vanadium 11.5 
Zinc 12.4 

RFI1302V2.0 Arsenic nd 
Barium 244.0 
Beryllium 4.3 
Chromium 6.0 
Cobalt 5.1 
Coooer 4.4 
Lead 12.0 
Nickel 9.0 
Potassium 1720.0 
Vanadium 12.3 
Zinc 14.3 

RFI1302V3.5 Arsenic nd 
Barium 377.0 
Beryllium 3.2 
Chromium 5.1 
Cobalt 5.0 
Cooter 5.4 
Leaa 10.0 
Nickel 9.2 
Potassium 1190.0 
Vanadium 9.3 
Zinc 13.0 

RFI13C3V2.0 Arsenic nd 
Barium 244.0 
Beryllium 4.1 
Chromium 5.2 
Cobalt 6.0 
Coooer 5.3 
Lead 11.0 
Nickel 10.9 
Potassium 1680.0 
Vanadium 12.1 
Zinc 14.5 

Within the toierance l i m i t . 
Within the toierance l i m i t . 
Exceeds t h e toierance l i m i t by 140%. 
Within the toierance l i m i t . 

by 

Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Sxceeds th e tolerance l i m i t by 260S. 
Within the toierance l i m i t . 

by 

Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 

Within the toierance l i m i t . 
Witnin the toierance 
Exceeds th e toierancs l i m i t by 330%. 
Within the toierance l i m i t . 

by 

Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds th e toleranca l i m i t by 22CZ. 
Within the toierance l i m i t . 

by 

Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within tolerance l i m i t . 
Within, the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Exceeds the tolerance l i m i t by 310%. 
Within the tolerance l i m i t . 

by 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the toleranee- l i m i t . 
Within the tolerance l i m i t . 

5.40 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER METAL SAMPLE 
DATA 

RFI1303V3.5 

RFI1304V2.0 

RFT1304V3.5 

RFI1304D3.5 

Arsenic nd Within the toierance l i m i t . 
Barium 312 .0 Within the tolerance l i m i t . 
B e r y l l i u m 4 .3 Exceeds the tolerance l i m i t by 430% 
Chromium 5 .3 Within the tolerance l i m i t . 

by 

Cobalt S .1 Within the tolerance l i m i t . 
Coooer .9 Within the tolerance l i m i t . 
Lead 12 .0 Within the tolerance l i m i t . 
N i ckel 8 .9 Within the tolerance l i m i t . 
Potassium 1270 .0 Within the tolerance l i m i t . 
Vanadium 12 .0 Within the tolerance l i m i t . 
Zinc 12 .6 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 266 .0 Within the tolerance l i m i t . 
B e r y l l i u m d .3 Exceeds the tolerance l i m i t by 430%. 
Chromium 7 .1 Within the tolerance l i m i t . 
Cobalt 5 .9 Within the tolerance l i m i t . 
Copper 5 .5 Within the tolerance l i m i t . 
Lead 10 .0 Within the toierance l i m i t . 
N ickel 1 : .3 Within the tolerance l i m i t . 
Potassium 1820 .0 Within the toierance l i m i t . 
Vanadium 10 .0 Within the tolerance l i m i t . 
Zinc 16 .1 Within the toierance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 250 .0 Within the toleranc-* l i m i t . 
B e ryllium c .6 Exceeds the tolerance l i m i t n x T 460%. 
Chromium 6 . 4 Within the tolerance l i m i t . 
Cobalt 5 .3 Within the tolerance l i m i t . 
Cooper 4 .9 Within the tolerance l i m i t . 
Lead Q .0 Within the tolerance l i m i t . 
N ickel q .6 Within the toierance l i m i t . 
Potassium 2370 .0 Within the tolerance l i m i t . 
Vanadium 12 .2 Within the tolerance l i m i t . 
Zinc IS .3 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 262 .0 Within the toierance l i m i t . 
3 e r y l l i u m 4 .9 Exceeds the tolerance l i m i t by 490%. 
Chromium 6 .5 Within the tolerance l i m i t . 
Cobalt C 

_/ 
Within the toierance l i m i t . 

Copper 5 i Within the tolerance l i m i t . 
Lead 11 .0 Within the tolerance l i m i t . 
N ickel 9 1 

• X Within the tolerance l i m i t . 
Potassium 2190 .0 Within the tolerance l i m i t . 
Vanadium 12 . 6 Within the toierance l i m i t . 
Zinc 14 .1 Within the tolerance l i m i t . 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0101V4.0 

3?i0i0iV9.0 

RFI0101V11.0 

:oioivi4.o 

METAL SAMPL E h i 'V - i . i - i 

DATA 

A r s e n i c nd W i t h i n t h e t o l e r a n c e l i m i t . 
Barium 256 . u W i t h i n t h e t o i e r a n c e l i m i t . 
B e r y l l i u m 5 .3 Exceeds t h e t o l e r a n c e l i m i t 
Chromium 7 . -> W i t h i n t h e t o i e r a n c e l i m i t . 
C o b a l t 5 .7 W i t h i n t h e t o l e r a n c e l i m i t . 
Copper 5 W i t h i n t h e t o l e r a n c e l i m i t . 
Lead i -> 

.6 W i t h i n t h e t o l e r a n c e l i m i t . 
N i c k e l 10 .9 W i t h i n t h e t o l e r a n c e l i m i t . 
Potassium 1320 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
Vanadium 15 .4 W i t h i n t h e t o l e r a n c e l i m i t . 
Z i n c 15 .0 W i t h i n t h e t o l e r a n c e l i m i t . 

A r s e n i c nd W i t n m t n e t o i e r a n c e - i m i t . 
Barium (— - j .0 W i t h i n t h e t o l e r a n c e l i m i t . 
B e r y l l i u m 6 .0 Exceeds tna t o i e r a n c e l i m i t 
Chromium A 

. 1 W i t h i n t h e t o i e r a n c e 1 1 Ul 1 w . 
C o o a i t 5 . 5 Exceeds tr.e t o i e r a n c e l i m i t 
Copper 5 .0 w i t h i n t h e t o i e r a n c e . . l u l l t . 
Lead 13 .0 W i t h i n t h e t o i e r a n c e l i m i t . 
N i c k e l 9 . o W i t h i n t h e t o i e r a n c e limi«.. 
Potassium 17S0 • 1 W i t h i n t h e t o i e r a n c e — lm v.. 
Vanadium 15 • o W i t h i n t n e t o i e r a n c e * . i m i _. 

Zinc 14 .2 W i t h i n tr.e t o i e r a n c e l i m i t . 

A r s e n i c nd W i t h i n t h e t o l e r a n c e l i m i t . 
Barium .0 W i t h i n t h e t o i e r a n c e a.X212.X. • 
B e r y l l i u m C 

j .9 Exceeds the t o l e r a n c e l i m i t 
Chromium . 4 W i t h i n t h e t o l e r a n c e l i m i t . 
C o b a l t c .3 Exceeds the t o i e r a n c e l i m i t 
Copper 5 . 3 W i t h i n t h e t o i e r a n c e l i m i t . 
Lead • i .0 W i t h i n t h e t o i e r a n c e l i m i t . 
N i c k e l 10 . 4 W i t h i n t h e t o l e r a n c e l i m i t . 
Potassium 2270 .0 Exceeds the t o l e r a n c e i i S l w 
Vanadium 15 . 4 W i t h i n t h e t o l e r a n c e l i m i t . 
Z i n c 15 '.fo W i t h i n t h e t o i e r a n c e l i m i t . 

A r s e n i c nd W i t h i n t h e t o l e r a n c e l i m i t . 
Barium 234 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
3 e r y l l i u r a 2 . 0 W i t h i n t h e t o l e r a n c e l i m i t . 
Chromium 6 \l W i t h i n t h e t o l e r a n c e l i m i t . 
C o b a l t 4 .9 W i t h i n t h e t o l e r a n c e l i m i t . 
Copper 5 .7 W i t h i n t h e t o l e r a n c e l i m i t . 
Lead 9 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
N i c k e l 9 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
Potassium 1620 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
Vanadium 13 .3 W i t h i n t h e t o i e r a n c e l i m i t . 
Z i n c 13 W i t h i n t h e t o l e r a n c e l i m i t . 

by 152.17%. 

u y ^ • o w «*« 

by 15.77%. 

a i t by 3.52%. 

5.42 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0102A4.0 

RFI0102A9.0 

RFI0102A11.0 

RFI0102A14.Q 

RFI0103V4.0 

METAL SAMPLE 
DATA 

Arsenic nd Within the tolerance l i m i t . 
Barium 204.0 Within the tolerance l i m i t . 
B eryllium 1.4 Within the toierance l i m i t . 
Chromium 4.2 Within the tolerance l i m i t . 
Cobalt 3.6 Within the tolerance l i m i t . 
Copper 4.3 Within the tolerance l i m i t . 
Lead 3.0 Within the toierance l i m i t . 
Nickel 6.5 Within the tolerance l i m i t . 
Potassium 1730.0 Within the tolerance l i m i t . 
Vanadium 13.9 Within the tolerance l i m i t . 
Zinc 10.6 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
3arium 268.0 Within the tolerance l i m i t . 
Beryllium 1.3 Within the tolerance l i m i t . 
Chromium 3.0 Within the tolerance l i m i t . 
Cobalt 3.1 Within the tolerance l i m i t . 
Copper 4.2 Within the tolerance l i m i t . 
Lead 9.0 Within the tolerance l i m i t . 
Nickel 4.6 Within the tolerance l i m i t . 
Potassium 1100.0 Within the toierance l i m i t . 
Vanadium 13.3 Within the toierance l i m i t . 
Zinc 3.0 Within the toierance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 410.0 Exceeds the tolerance l i m i t 
b e r yllium 1.0 Within the toierance l i m i t . 
Chromium 3.3 Within toierance l i m i t . 
Cobalt 2.9 Within the tolerance l i m i t . 
Copper 3.2 Within the tolerance l i m i t . 
Lead 7.0 Within the tolerance l i m i t . 
Nickel r* < 

D . i. Within the toierance l i m i t . 
Potassium 624.0 Within the tolerance l i m i t . 
Vanadium 11.4 Within the tolerance l i m i t . 
Zinc 12.0 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 243.0 Within the tolerance l i m i t . 
Beryllium 1.1 Within the toierance l i m i t . 
Chromium 4.4 Within the toierance l i m i t . 
Cobalt 4.0 Within the tolerance l i m i t . 
Cooper 4.6 Within the toierance l i m i t . 
Lead 8.0 Within the toierance l i m i t . 
Nickel 4.6 Within the tolerance l i m i t . 
Potassium 1780.0 Within the tolerance l i m i t . 
Vanadium 12.2 Within the toierance l i m i t . 
Zinc Witnin the toierance l i m i t . 

Arsenic nd Within the toierance l i m i t . 
Barium 295.0 Within the toierance l i m i t . 
Beryllium 2.6 Exceeds the tolerance l i m i t 
Chromium 2.5 Within the toierance l i m i t . 
Cobalt 3. 1 Within the toierance l i m i t . 
Copper 3.9 Within the tolerance l i m i t . 
Lead 7.0 Within the tolerance l i m i t . 
Nickel 4.9 Within the tolerance l i m i t . 
Potassium Within the toierance l i m i t . 
Vanadium 12.3 Within the tolerance l i m i t . 
Zinc 6.2 Within the tolerance. l i m i t . 

oy b.'ib/ 

5 L"\ 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0103V9.0 

METAL SAMPLE 
DATA 

RFI0103V.il. 0 

RFI0102V14.0 

RFI0103D14.0 

RFI0104V4.0 

A r s e n i c nd W i t h i n t h e t o l e r a n c e l i m i t . 
Barium 244 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
B e r y l l i u m 4. .6 W i t h i n t h e t o i e r a n c e l i m i t . 
Chromium 4 .0 W i t h i n t h e t o i e r a n c e l i m i t . 
C o b a l t 3 .4 W i t h i n t h e t o l e r a n c e l i m i t . 
Cooper .5 W i t h i n t h e toierance-? l i m i t . 
Lead 7 .0 W i t h i n the t o l e r a n c e l i m i t . 
N i c k e l 5 .3 W i t h i n t h e t o l e r a n c e l i m i t . 
Potassium 697 .0 Wi t h i n - t h e t o l e r a n c e l i m i t . 
Vanadium 14 W i t h i n t h e t o l e r a n c e l i m i t . 
Z inc 3 .5 W i t h i n t h e t o l e r a n c e l i m i t . 

A r s e n i c nd W i t h i n t h e t o l e r a n c e l i m i t . 
Barium 321 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
B e r y l l i u m 2 .4 W i t h i n t h e t o l e r a n c e l i m i t . 
Chromium 2 .6 W i t h i n t h e t o l e r a n c e l i m i t . 
C o b a l t 3 .0 W i t h i n t h e t o i e r a n c e l i m i t . 
Copper 4 .0 W i t h i n the t o l e r a n c e l i m i t . 
Lead 3 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
N i c k e l 5 .0 - i t h i n t h e t o l e r a n c e l i m i t . 
Potassium 561 .0 W i t h i n the t o l e r a n c e l i m i t . 
Vanadium' 10 .0 W i t h i n the t o i e r a n c e l i m i t . 
Z inc . <— W i t h i n t h e t o l e r a n c e l i m i t . 

A r s e n i c nd W i t h i n t h e t o l e r a n c e l i m i t . 
Barium . ' j W i t h i n the toler'-.nce * - - 1 -

B e r y l l i u m 1 . '3 W i t h i n t h e tolerance- l i m i t . 
Chromium 3 • .i. W i t h i n t h e t o l e r a n c e l i m i t . 
C o balt .4 W i t h i n t h e t o l e r a n c e l i m i t . 
Copper i .8 W i t h i n t h e t o l e r a n c e l i m i t . 
Lead j . 0 W i t h i n t h e t o l e r a n c e l i m i t . 
N i c k e l 5 . 5 W i t h i n t h e t o l e r a n c e l i m i t . 
Potassium 623 .0 W i t h i n the t o l e r a n c e l i m i t . 
Vanadium 10 . 6 W i t h i n t h e t o l e r a n c e l i m i t . 
Z inc 3 • c W i t h i n t h e t o l e r a n c e l i m i t . 

A r s e n i c nd W i t h i n t h e t o l e r a n c e l i m i t . 
Barium 229 .0 W i t h i n the t o i e r a n c e l i m i t . 
B e r y l l i u m 4 ? Exceeds t h 2 t o i e r a n c s l i m i t 
Chromium 4 ••j W i t h i n t h e t o l e r a n c e l i m i t . 
C o balt 4 

•) 
W i t h i n t h e t o i e r a n c e l i m i t . 

Copter 4 .4 W i t h i n t h e t o l e r a n c e l i m i t . 

Lead 3 .0 W i t h i n the t o l e r a n c e l i a i t . 
N i c k e l 7 • *- W i t h i n t h e t o l e r a n c e l i m i t . 
Potassium 965 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
Vanadium 12 W i t h i n t h e t o l e r a n c e l i m i t . 
Z i n c 10 .6 W i t h i n t h e t o l e r a n c e l i m i t . 

A r s e n i c nd W i t h i n t h e t o l e r a n c e l i m i t . 
3arium 103 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
B e r y l l i u m 2 .7 Exceeds t h e t o i e r a n c e l i m i t 
Chromium 3 .8 W i t h i n t h e t o l e r a n c e l i m i t . 
C o b a l t 3 .9 W i t h i n t h e t o l e r a n c e l i m i t . 
Copper 3 .9 W i t h i n t h e t o l e r a n c e l i m i t . 
Lead 6 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
N i c k e l 6 .3 W i t h i n t h e t o l e r a n c e l i m i t . 
Potassium 1030 .0 W i t h i n t h e t o l e r a n c e l i m i t . 
Vanadium 10 .8 W i t h i n t h e t o l e r a n c e - 1 i m i t . 
Zinc 13 .0 W i t h i n t h e t o l e r a n c e l i m i t . 

by 

5.44 



PHASE I I , RFI 
COMPLIANCE DATA 

& SEP 91 

SAMPLE NUMBER 

RFI0104V9.0 

RFI0104V11.0 

RFI0104V14.0 

RFI010SV4.9 

RFI0105V9.0 

METAL 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Coooer 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
3arium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
3arium 
3eryllium 
Chromium 
Cobait 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

SAMPLE 
DATA 

nd 
634.0 

3.7 
5.1 
3.9 
3.3 
6.0 
6.8 

1260.0 
12.4 
16.7 

nd 
249.0 
4.0 
3.6 
4.8 
2.4 
3.C 

733.0 
12.5 
9.0 

nd 
_ / w . »J 

4.9 
5.0 
4.4 
3.9 
3.0 
7.6 

1650.0 
12.8 
14.2 

nd 
206.0 
3.5 
52.1 
3.9 
7.6 
8.0 
6.5 

1500.0 
12.0 
34.6 

nd 
168.0 
2. 
3. 
3. 
1. 
5. 
5. 

571.0 
11.5 
9.7 

.7 

.3 

.5 

.2 

.0 

Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 64, 
Exceeds the tolerance l i m i t by 15, 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 

625 
63. 

Within 
Within 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceed. 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

the tolerance 1 
the tolerance 1 
the toierance 

the toierance 1 
the toierance 1 
the tolerance 1 
the toierance 1 
tne tolerance 1 
the toierance 
the toierance 
the tolerance 

imit 
i m i t 
_imi 
i m i t 
i m i t 
imit 
i m i t 
imit 
imit 
imit 
i m i t 

t by 25%, 

the 
t r.e 
the 

the 
the 
the 
the 
the 
the 
the 
the 

toierance 
tolerance 
tolerance 

toierance 
toierance 
toierance 
toierance 
toierance 
toierance 
toierance 
toierance 

.imi 
La i t 
L.mit 

t oy 3; 

.ai t . 

.mit. 

.mit. 

.mit. 

. a i t . 

Within the toierance l i m i t . 
Within the toierance l i m i t . 
Exceeds the tolerance - i n i t by 52.17%. 
Exceeds the tolerance l i m i t by 522.95% 
Within the toierance l i m i t . 
Exceeds the tolerance l i m i t by 15.5%. 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t by 73.90%. 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
.Within 
Within. 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

tolerance 
toierance 
toierance 
tolerance 
tolerance 
tolerance 
tolerance 
toierance 
tolerance 
tolerance-
tolerance 

l i m i t , 
l i m i t . 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
•limit, 
l i m i t . 

5.45 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER METAL .AMPLE 
DATA 

RFI0105V11.0 

RFI0105V14.0 

RFT0105D14.0 

RFI0106A4.0 

RFI0106A9.0 

Arsenic nd 
3arium 767.0 
Beryllium 4.7 
Chromium 5.8 
Cobalt 5.1 

n r.nar 
" f* r * " — nd 
Lead 7.0 
Nickel 10.4 
Potassium 2200.0 
Vanadium 10.3 
Zinc 13.9 

Arsenic nd 
Barium 364.0 
Beryllium 3.1 
Chromium 4.4 
Cobalt 4.6 
Copper 0.9 
Lead nd 
Nickel 9.2 
Potassium 1440.0 
V anadium 7.3 
Zinc 12.5 

Arsenic nd 
Barium 525.0 
Beryllium 6.5 
Chromium 3.2 
Cobalt 6.9 
Copper nd 
Lead 3.0 
Nickel 12.7 
Potassium 2770.0 
Vanadium 10.7 
Zinc 13.7 

Arsenic nd 
Barium 529.0 
Beryllium 3.4 
Chromium 4.8 
Cobalt 3.9 
Copper 5.4 
Lead 5.0 
Nickel 5.5 
Potassium 
Vanadium 14.8 
Zinc 3.0 

Arsenic nd 
Barium 531.0 
Beryllium 3.9 
Chromium 14.5 
Cobalt 2.9 
Copper 4.3 
Lead 7.0 
Nickel 4.5 
Potassium 652.0 
Vanadium 13.3 
Zinc ' 19.9 

Within the toierance l i m i t . 
Exceeds the tolerance l i m i t by 99 
Exceeds the tolerance l i m i t by 46 
Within the toierance l i m i t . 
Exceeds the tolerance l i m i t by i . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 5. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

.16%. 
• 83%. 

Within the tolerance i i 
Within the tolerance 
Exceeds the toierance i 
Within the toierance 
Within the tolerance 
Within the toierance l i 
Within the toierance 
Within the toierance 
Within the to_erance 
Within the tolerance 
Within the toierance n 

mit. 
mit. 
i m i t by 34.73° 
mit. 
mit. 
mit. 
mit. 
mit. 
mit. 
mit. 
mit. 

Within the tolerance l i m i t . 
Exceeds the ~cler-.nee l im 11 
Exceeds the tolerance l i m i t 
Exceeds the toierance l i c i t 
Exceeds the tolerance l i m i t 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t 
Exceeds the tolerance l i m i t 
Within the toierance l i m i t . 
Exceeds the tolerance l i m i t 

oy 
cy 

37" 

3? 

11 .73, 

Within the tolerance l i m i t . 
Exceeds the toierance l i c i t by 
Exceeds the tolerance l i m i t by 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the toierance limi-; 
Within the toierance limit 
Within the tolerance'limit 
Within the toierance limit 

19.405 

Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Exceeds 

the tolerance l i m i t , 
the tolerance l i m i t by 37.33%. 
the tolerance l i m i t by 21.88%. 
the tolerance l i m i t by 80.57%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 

l i m i t , 
l i m i t . 

the tolerance ..limit, 
the tolerance l i m i t by 18.95%. 

the toleran 
the tolerance 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0106A11.0 

METAL 

RFI0106A14.0 

RFIC201V3.5 

RFI0201VS.0 

SAMPLE 
DATA 

Arsenic nd Within the tolerance l i m i t . 
Barium 1 0 0 

£. U £. 
.0 Within the toierance l i m i t . 

B eryllium 3 .6 Exceeds the tolerance l i m i t 
Chromium 3 .3 Within the tolerance l i m i t . 
Cobalt 3 „ i Within the tolerance l i m i t . 
Copper 9 . I Within the tc.eranca l i m i t . 
Lead 6 .0 Within the tolerance l i m i t . 
Nickel 5 .0 Within the toierance l i m i t . 
Potassium 973 .0 Within- the toierance l i m i t . 
Vanadium 9 1 Within the tolerance l i m i t . 
Zinc 9 .0 Within the tolerance l i m i t . 

Arsenic nd Within the toierance l i m i t . 
3arium 155 .0 Within the toierance l i m i t . 
B eryllium .3 Exceeds the tolerance l i m i t 
Chromium 2 .5 Within the toierance l i m i t . 
Cobalt 2 . Q Within the toierance l i m i t . 
Copper 0 

i . . 6 Within the toierance l i m i t . 
Lead 7 .0 Within the tolerance l i m i t . 
Nickel .3 Within the tolerance l i m i t . 
Potassium 474 .0 W.ithm the toierance l i m i t . 
Vanadium i i , c Within the toierance l i m i t . 
Zinc 7 .3 Within the toierance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 156 . 0 Within the t c i e r m c° u m i t . 
Beryllium 5 . 3 Exceeds the toierance l i m i t 
Chromium 7 • —» Within the tolerance l i m i t . 
Cobalt 5 .7 Within the tolerance l i m i t . 
Copper _ 0 Within the tolerance l i m i t . 
Lead 13 lo Within the toierance l i m i t . 
Nickel 10 .9 Within the tolerance l i m i t . 
Potassium 1320 .0 Within the toierance l i m i t . 
Vanadium • t . ̂  Within the toierance l i m i t . 
Zinc 15 .0 Within the tolerance l i m i t . 

Arsenic nd Within the toierance l i m i t . 
Barium 225 .0 Within the toierance l i m i t . 
Beryllium 6 .0 Exceeds ths toierance 
Chromium 6 .4 Within the toierance l i m i t . 
Cobalt 5 . 6 Exceeds -n't toierance l i m i t 
Copper 5 .0 Within the tolerance l i n t . 
Lead 13 .0 Within the toierance l i m i t . 
Nickel 9 .3 Within the tolerance l i m i t . 
Potassium 1730 . 0 Within the tolerance l i m i t . 
Vanadium . 3 Within the toierance l i m i t . 
Zinc 14 .2 Within the toierance l i m i t . 

;0%. 

by B7.=0'i. 

by 11.73;;. 

RFI0201V6.5 Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium. 
Vanadium 
Zinc 

nd 
226.0 
5.9 
7.4 
5.8 
5.3 
11.0 
10.4 

2270.0 
15.4 
15.6 

Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Exceeds the tolerance l i m i t by 34.3SX, 
Within the toierance l i m i t . 
Exceeds the tolerance l i m i t by 15.77%. 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 8.52%. 
Within the tolerance-limit. 
Within the tolerance l i m i t . 

S A 7 



PHASE I I . RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0202V3.5 

METAL SAMPLE 
DATA 

RFI0202V5.0 

RFI0202V6.5 

RFI0203A3.5 

RFI0203A5.0 

Arsenic nd Within the tolerance l i m i t . 
Barium 234 .0 Within the tolerance l i m i t . 
B e r y llium 2 .2 Within the tolerance l i m i t . 
Chromium 6 1 

. X 
Within the tolerance l i m i t . 

Cobalt 4 .9 Within the tolerance l i m i t . 
Copper 5 .7 Within the tolerance l i m i t . 
Lead 9 .0 Within the tolerance l i m i t . 
Nickel o .0 Within the tolerance l i m i t . 
Potassium 1620 .0 Within the tolerance l i m i t . 
Vanadium 13 .3 Within the tolerance l i m i t . 
Zinc 13 .2 Within. the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 204 .0 Within the tolerance l i m i t . 
B e r y llium 1 .4 Within the tolerance l i m i t . 
Chromium 4 .2 Within the tolerance l i m i t . 
Cobalt 3' .6 Within the tolerance l i m i t . 
Copper 4 .3 Within the tolerance l i m i t . 
Lead 8 .0 Within the tolerance l i m i t . 
Nickel 6 .5 Within the tolerance l i m i t . 
Potassium 1730 .0 • Within the tolerance l i m i t . 
Vanadium 13 .9 Within the tolerance l i m i t . 
Zinc 10 .6 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 268 .0 Within the tolerance l i m i t . 
B eryllium 1 .3 Within the tolerance l i m i t . 
Chromium 1 .0 Within the tolerance l i m i t . 
Cobalt 3 . i Within the tolerance l i m i t . 
Copper 4 Within the tolerance l i m i t . 
Lead Q !o Within the tolerance l i m i t . 
Nickel 4 .6 Within the tolerance l i m i t . 
Potassium 1100 .0 Within the tolerance l i m i t . 
Vanadium 13 .3 Within the tolerance l i m i t . 
Zinc 8 .0 Within the toierance l i m i t . 

Arsenic nd Within the toierance l i m i t . 
Barium 410 .0 Exceed: 3 the toierance l i m i t by 
Beryllium 1 .0 Within the toierance l i m i t . 
Chromium 3 .3 Within the toierance l i m i t . 
Cobalt 2 .9 Within the toierance l i m i t . 
Copper .2 Within the toierance l i m i t . 
Lead 7 .0 Within the tolerance l i m i t . 
Nickel 5 . 1 Within the toierance l i m i t . 
Potassium 624 . 0 Within the toierance l i m i t . 
Vanadium 11 .4 Within the tolerance l i m i t . 
Zinc 12 .0 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
3arium 243 .0 Within tne toierance l i m i t . 
B eryllium 1 .1 Within the tolerance l i m i t . 
Chromium 4 .4 Within the tolerance l i m i t . 
Cobalt 4 .0 Within the tolerance l i m i t . 
Copper 4 .6 Within the tolerance l i m i t . 
Lead 8 .0 Within the tolerance l i m i t . 
Nickel 4 .6 Within the tolerance l i m i t . 
Potassium 1780 .0 Within the tolerance l i m i t . 
Vanadium 12 Within the tolerance l i m i t . 
Zinc 11 .9 Within the toierance l i m i t . 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER METAL SAMPLE 
DATA 

RFI0203A6.5 

RFI0204V3.5 

RFI0204V5.0 

RFI0204V6.5 

RFI0204D6.5 

Ar3enic nd Within the tolerance l i m i t . 
Barium 286 .0 Within the tolerance l i m i t . 
B eryllium 1 .4 Within the tolerance l i m i t . 
Chromium 4 .4 Within the tolerance l i m i t . 
Cobalt A 

-I . 4 Within the tolerance l i m i t . 
Copper , 9 Within the toierance l i m i t . 
Lead 10 .0 Within the tolerance l i m i t . 
Nickel 6 .8 Within the tolerance l i m i t . 
Potassium 1470 .0 Within the tolerance l i m i t . 
Vanadium 15 .0 Within the tolerance l i m i t . 
Zinc 11 .3 Within the tolerance l i m i t . 

Arsenic nd Within the toierance l i m i t . 
Barium - i b .0 Within the tolerance l i m i t . 
Beryllium 1 . 6 Within the tolerance l i m i t . 
Chromium 6 .4 Within the tolerance l i m i t . 
Cobalt 4 .6 Within the tolerance l i m i t . 
Copper 4 .7 Within the tolerance l i m i t . 
Lead 10 .0 Within the tolerance l i m i t . 
Nickei 8 .9 Within the tolerance l i m i t . 
Potassium • 2210 .0 Within the toierance • X .Ti X c • 

Vanadium 16 . 6 Within the tolerance l i m i t . 
Zinc 14 • : Within the toierance l i m i t . 

Arsenic nd Within the toierance 

*. .—. —• 
i i i U A . « • 

Barium 245 . J Within tne toierance ' p -* **" 

Beryllium i _ Within the toierance l i m i t . 
Chromium 10 . X Exceeds tne tolerance l i m i t 
Cobalt 6 .4 Exceeds the toierance l i m i t 
Copper 4 . Q Witnin the toierance l i m i t . 
Lead 9 .0 Within the toierance l i m i t . 
Nickel .4 Exceeds the toierance l i m i t 
Potassium 3490 .0 Exceeds the toierance l i m i t 
Vanadium 20 .0 Exceeds the toierance l i m i t 
Zinc 19 Exceeds the toierance l i m i t 

Arsenic nd. Within ths toierance l i m i t . 
Barium 296 .0 Within the tolerance l i m i t . 
Beryllium X .5 Within the toierance l i m i t . 
Chromium 4 .3 Within the toierance l i m i t . 
Cobalt d. a. Within the tolerance -Li-T.-1."C • 

Copper 5 .7 Within the tolerance l i m i t . 
Lead 9 .0 Within the tolerance l i m i t . 
Nickel i .6 Within the toierance l i m i t . 
Potassium 13 c0 .0 Within the tolerance l i m i t . 
Vanadium "16 . 6 Within the tolerance l i m i t . 
Zinc 12 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 236 .0 Within the toierance l i m i t . 
Beryllium 1 .6 . Within the tolerance l i m i t . 
Chromium 5 .4 Within the tolerance l i m i t . 
Cobalt 4 .9 Within the tolerance l i m i t . 
Copper 6 .0 Within the tolerance l i m i t . 
Lead 11 .0 Within the tolerance l i m i t . 
Nickel .0 Within the toierance l i m i t . 
Potassium 1220 .0 Within the tolerance. l i m i t . 
Vanadium- 15 .0 Within the tolerance l i m i t . 
Zinc. 12 .5 Within the tolerance l i m i t . 

=y 4.% 

oy 
by 
by 14.76% 

bb. 
- i 74% 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER METAL SAMPLE 
DATA 

RFI0205A3.5 Arsenic nd 
Barium 191.0 
Beryllium 1.1 
Chromium 4.4 
Cobalt 3.7 
Cooper 4.2 
Lead 7.0 
Nickel 7.0 
Potassium 1690.0 
Vanadium 13.2 
Zinc 11.7 

RFI0205A5.0 Arsenic nd 
Barium 526.0 
Beryllium 0.6 
Chromium 1.2 
Cobalt 1.8 
Copper 2.9 
Lead nd 
Nickel 3.1 
Potassium 327.0 
Vanadium 8.4 
Zinc 4.3 

RFI0205A6.5 Arsenic nd 
Barium 237.0 
Beryllium 0.9 
Chromium 3.8 
Cobalt 3.4 
Copper 3.6 
Lead 6.0 
Nickel 5.4 
Potassium 1420.0 
Vanadium 12.6 
Zinc 3.3 

3FI0206V3.5 Arsenic nd 
Barium 327.0 
Beryllium 0.9 
Chromium 3.3 
Cobalt 2.3 
Copper 3.0 
Lead 6.0 
Nickel 4.3 
Potassium 685.0 
Vanadium 12.6 
Zinc 8.3 

RFI0206V5.0 Arsenic nd 
Barium 158.0 

. Beryllium 0.6 
Chromium 2.6 
Cobalt 2.2 
Copper 3.4 
Lead 7.0 
Nickel 3.9 
Potassium 531.0 
Vanadium 10.9 
Zinc 7.1 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 

Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance ~ : T "* ^ 
Within t h * toierance i m i T 

Within the toierance l i m i t . 
Within the tolerance 2.23 i 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance 1 1 m1 ̂  
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t • 
Within the tolerance l i m i t . 
Within the tolerance., l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 



P̂ ASE * I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0206V6.5 

RFI0207V3.5 

METAL 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
3 e r y l l i u m 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

SAMPLE 
DATA 

nd 
176.0 

0.5 
1.7 
1.7 
2.4. 
nd 
2.6 

338.0 
6.7 
5.2 

nd 
235.0 

7.7 
11.4 
6:7 
5.5 

12.0 
12.5 

3770.0 
20.0 
25.3 

Within 
Within 
Within 
Within 
Within 
Within 
W i t h i n 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Exceeds 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 

l i m i t . 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t . 

the tolerance l i m i t . 
the tolerance l i m i t , 
the tolerance l i m i t 
the tolerance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t . 
the tolerance l i m i t , 
the toierance l i m i t 

by 
by 
by 

RFI0207V5.0 

RFI0207V6.5 

RFI0208A3.5 

Arsenic 
3arium 
Beryllium 
Chromium 
Cobalt 
CoDDer 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium • 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

nd 
172.0 
7.8 
10 
6 
5 

11 
12 

3620 
17.5 
20.3 

nd 
284.0 
7.4 
9.5 
6.9 
7.5 
10.0 
12.1 

2190.0 
17.1 
17.9 

nd 
395.0 
18.2 
13.4 
7.8 
7.3 
.0 
,0 

10. 
i 2. 

5360.0 
22.6 
28.3 

Within 
Within 
Exceed 
Exceed: 
Exceed: 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 
Within 
Exceeds 
Exceeds 
Within 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Exceeds 

the 
the 
s t 

: t h 
the 
the 
the 
the 
the 
the 

:oi 
:oi 

e to 
e to 
e to 
t o l 
t o l 
t o l 
t o l 
t o l 
t o l 

erance 
erance 
lerance 
lerance 
lerance 
erance 
erance 
erance 
erance 
erance 
erance 

lira 
lim 

lim 
lim 
lim 
lim 
lim 
lim 

i t . 
i t • 
mi 
mi 
mi 
i t 
i t 
i t 
i t 
i t 
i t 

t b 
t b 
t b 

the tolerance l i m i t , 
the toierance l i m i t , 
the tolerance l i m i t 
the tolerance l i m i t 
the tolerance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t , 
the toierance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t 
the toierance l i m i t 
the tolerance l i m i t 
the toierance l i m i t 

the toierance l i a i t . 
the tolerance-l-im-it. 
the tolerance l i m i t 
the tolerance l i m i t 
the tolerance l i m i t 

y 14: 
y .:z 
y w 

py 
oy 

by 
Oy 

by 
py 
oy 

.72%. 

L G • -J i n • 

37.72%. 
6.08%. 

-*. 5 " % 

V. 70s! 
6.99%. 

691.30% 
60.48%. 
29.78%. 
10.94%. 

4.44%. 
11.44%. 
46.33%. 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0208A5.0 

METAL SAMPLE 
DATA 

RFI0208A6.5 

RFI0209V3.5 

SFI0209V5.0 

RFI0209V6.5 

Arsenic nd 
Barium 590.0 
Beryllium 9.3 
Chromium q.Q 

Cobalt 7.1 
Copper 5.8 
Lead 12.0 
Nickel 11.2 
Potassium, 3150.0 
Vanadium 15.9 
Zinc 20.2 

Arsenic nd 
Barium 344.0 
3eryllium 6.1 
Chromium 5.7 
Cobalt 4.5 
Copper 3.4 
Lead 10.0 
Nickel 7.6 
Potassium 1390.0 
Vanadium 12.0 
Zinc 13.5 

Arsenic nd 
Barium 220.0 
Beryllium 9.5 
Chromium 14.1 
Cobalt 8.3 
Copper 4.5 
Lead 12.0 
Nickel 15.6 
Potassium 4260.0 
Vanadium 21.7 
Zinc 21.0 

Arsenic nd 
Barium 226.0 
Beryllium 7.3 
Chromium 8.8 
Cobalt 5.3 
Copper 5.1 
Lead 10.0 
Nickel 11.2 
Potassium 15.0 
Vanadium 18.2 
Zinc 7.1 

Arsenic nd 
Barium 269.0 
Beryllium 9.3 
Chromium 11.5 
Cobalt 6.3 
Copper 5.5 
Lead 11.0 
Nickel 12.4 
Potassium 4110.0 
Vanadium 18.0 
Zinc 21.1 

Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 
Within 
Within. 
Within 
Exceeds 
Within 
Exceeds 

Within 
Within 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Within 
Exceeds 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Exceeds 
Within 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 

the tolerance l i m i t , 
the tolerance l i m i t by 53.20% 
the tolerance l i m i t by 190.63 
the toierance l i m i t 23. 
the tolerance l i m i t by 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 50 

the tolerance l i m i t , 
the tolerance l i m i t by 20 

. 31 « 

.74% 

the 
the 
th' 

the 
the 
the 
the 
the 
the 
the 
the 

the 
the 
the 
the 
the 

the 
the 
the 

the 
the 
the 

tolerance l i 
tolerance l i 
> tolerance 1 
tolerance l i 
tolerance l i 
tolerance i i 
tolerance l i 
tolerance i i 
tolerance 
tolerance 
tolerance 

mit 
mit 
imi 
mit 
mit 
mit 
mit 
mit 

mit 
mit 

by 90.6: 

tolerance l i m i t 
tolerance l i m i t 
tolerance l i m i t 
toierance l i m i t 
tolerance l i m i t 

tolerance l i m i t . 
tolerance l i m i t , 
tolerance l i m i t 

tolerance l i m i t , 
tolerance l i m i t 
tolerance l i m i t 

oy 
by 
by 

63.36% 
23.10% 

by 24.60% 

by "Z. 
by 3.58%. 

the 
the 
th 
th 
th 

the 

the 
the 
th 

the 

tolerance l i m i t . 
tolerance l i m i t , 
e tolerance l i m i t by 143.7! 
e toierance l i m i t by 9.59%. 
e tolerance l i m i t by 15.77!, 
tolerance l i m i t . 
toierance l i m i t . 
tolerance l i m i t . 
tolerance l i m i t , 
e tolerance l i m i t by 2.59%. 
tolerance l i m i t . 

the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 

the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 

l i m i t . 
l i m i t , 
l i m i t by 
l i m i t by 
l i m i t by 

l i m i t . 
l i m i t , 
.limit by 
l i m i t by 
l i m i t by 
l i m i t by 

190.63 
43.21% 
35.73% 

5.08%. 
96.48% 
1.47%. 
26.12% 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0209D6.5 

METAL SAMPLE 
DATA 

RFI0210A3.5 

:I0210A5.0 

RFI0210A6.5 

RFI0211V3.5 

Arsenic nd 
Barium 350.0 
Beryllium 8.3 
Chromium 9.1 
Cobalt 6.2 
Copper 5.4 
Lead 10.0 
Nickel 11.4 
Potassium 3260.0 
Vanadium 14.3 
Zinc 18.6 

Arsenic nd 
Barium 260.0 
Beryllium 8.3 
Chromium 11.9 
Cobalt 7.0 
Copper 5.4 
Lead 10.0 
Nickel 13.2 
Potassium 3790.0 
Vanadium 17.3 
Zinc 19.9 

Arsenic nd 
Barium 267.0 
Beryllium 5.6 
Chromium CJ • 
Looai <~ 5.1 
Copper 5.2 
Lead LO.O 

Nicicel 9.2 
Potassium 2090.0 
Vanadium 12.4 
Zinc 16.4 

Arsenic nd 
Barium 285.0 
Beryllium 9.5 
Chromium 12.0 
Cobalt 7.5 
Copper 6.0 
Lead 11.0 
Nickel 12.9 
Potassium 3460.0 
Vanadium 18.1 
Zinc 21.1 

Arsenic nd 
Barium 266.0 
Beryllium- 3.5 
Chromium 9.6 
Cobalt 6.4 
Copper 3.2 
Lead 6.0 
Nickel 13.2 
Potassium 3290.0 
Vanadium 16.4 
Zinc 19.4 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 159.33; 
Exceeds the tolerance l i m i t by 13.32-. 
Exceeds the tolerance l i m i t by 23.75*. 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 55.352. 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 11.13%. 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t by 
Exceeds the toierance l i m i t by 
Exceeds the tolerance l i m i t by 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance limi' 

Within the toierance l i m i t , 
Witnm ene toierance l i m i t . 
Exceeds the toierance limit 
Exceeds the toierance l i m i t 
Exceeds the toierance limit 
Within the tolerance l i m i t . 
Within the tolerance l i m i t , 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

y 

oy 
t'y 
by 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Within 
Within 
Exceeds 

the toierance l i m i t , 
the tolerance l i m i t , 
the toierance l i m i t 
the toierance l i m i t 
the toierance l i m i t 

the tolerance l i m i t , 
the toierance l i m i t , 
the tolerance l i m i t 
the toierance l i m i t 
the tolerance l i m i t 
the toierance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t 
the tolerance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t 

the tolerance'Timit. 
the tolerance l i m i t , 
the tolerance l i m i t 

:60 , 
In 
. 6.47', 

o . t o * . . 

by 196.00.3 
by 49.44%. 
by 49.7%. 

by 

by 

9 .2 2 ~ . 
0 3 • ^i. — ,u • 
o r\ v 
^ . i U O i b • 

by 52.172 
bv 14.97'* 
by 6.49%. 

by 5.43%. 

by .31%. 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0211V5.0 

METAL SAMPLE 
DATA 

RFI0211V6.5 

RFI02I2V3.S 

RFI0212V5.0 

RFI0212V6.5 

Arsenic nd 
Barium 203.0 
Beryllium 3.0 
Chromium 9.2 
Cobalt 6.3 
Copper 3.6 
Lead 3.0 
Nickel 13.4 
Potassium 3110.0 
Vanadium 15.6 
Zinc 19.2 

Arsenic nd 
Barium 199.0 
Beryllium 3.6 
Chromium 3.3 
Cobalt 5.9 
Copper 4.7 
Lead 9.0 
Nickel • 12.6 
Potassium 2760.0 
Vanadium 15.5 
Zinc 18.0 

Arsenic nd 
Barium 251.0 
Beryllium 3.2 
Chromium 3.7 
Cobalt 5.9 
Copper 2.7 
Lead 7.0 
Nickel 12.1 
Potassium 2780.0 
Vanadium 15.7 
Zinc 18.2 

Arsenic nd 
Barium 216.0 
Beryllium 7 "> 
Chromium 7.3 
Cobalt 5.3 
Copper 4.2 
Lead 7,.0 
Nickel 11. i 
Potassium 2880.0 
Vanadium 15.4 
Zinc 16.5 

Arsenic nd 
Barium 254.0 
Beryllium 3.0 
Chromium 7.4 
Cobalt 5.6 
Copper 2.8 
Lead 7.0 
Nickel 10.0 
Potassium 2650.0 
Vanadium 13.3 
Zinc 15.8 

Within 
Within 
Within 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Within 
Exceeds 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Within 
Exceeds 

the 
the 
the 
the 
the 

the 
the 
the 
the 

the 
the 

the 
the 
the 
the 
the 

the 
the 
the 
the 

the 
the 

tolerance l i m i t , 
tolerance l i m i t , 
tolerance l i m i t , 
toierance l i m i t by 14.57". 
tolerance l i m i t by 25.75*. 

tolerance l i m i t , 
tolerance l i m i t , 
tolerance l i m i t oy 13.56%. 
tolerance l i m i t by 48.68%. 

tolerance l i m i t , 
tolerance l i m i t by 14.76%. 

toierance 
tolerance 
tolerance 
tolerance 
tolerance 

toierance 
tolerance 
toierance 
tolerance 

tolerance 
toierance 

l i m i t 
l i m i t 
l i m i 
l i m i 
l i m i 

l i m i t 
l i m i t 
l i m i 
limi' 
imit 
limi' 

oy 
oy 
oy 

2.50%. 
7.76%. 

oy 
oy 

by 29.13% 
oy 4.19%. 

Within the toierance l i m i t . 
Within the toierance l i m i t . 
Exceeds the toierance l i m i t 
Exceeds the tolerance l i m i t 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within, the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 

Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the toierance l i m i t by 5.79%. 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 
Exceeds the toierance l i m i t by 37.68%. 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 

Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 11.73%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toleranee-.limit. 
Exceeds the tolerance l i m i t by 26.63%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

5.5' 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0212V3.5 

RFI0213V5.0 

RFI0212V6.5 

RFI0214A3.5 

RFI0214A5.0 

METAL 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
3ariura 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
3arium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
3eryliium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Potassium 
Vanadium 
Zinc 

SAMPLE 
DATA 

nd 
204.0 

2.9 
8.1 
5.3 
3.1 
9.0 
11.8 

2560.0 
15.7 
17.6 

nd 
281.0 
2.8 
7.6 
5.3 
2.9 
9.0 
10.7 

2530.0 
10.7 
17.3 

nd 
205.0 
3.2 
3.2 
5. 
0 
•J • 

8, 
11. 

1980. 
14. 

9 
4 
0 
0 
0 
4 

16.3 

nd 
276.0 
2.1 
5 
3 
2 
6 
7 

1620.0 
11.7 
12.0 

no 
223.0 

1.9 
4.0 
3.6 
3.2 
7.0 
6.9 

947.0 
10.9 
9.2 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 26.09%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 5.79%. 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 20.95%. 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 2.41%. 

Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Equals the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 2.12::. 
Exceeds the tolerance l i m i t by 17.76%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i 
Within the tolerance l i m i t , 
Within the tolerance l i m i 
Within the tolerance l i m i t . 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

tolerance 
tolerance 
toierance 
tolerance 
toierance 
tolerance 
tolerance 
tolerance 
toierance 
tolerance 
tolerance 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance* 
tolerance 
tolerance 

u m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 

l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 
l i m i t 

5.55 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER METAL SAMPLE 
DATA 

RFI0214A6.5 

RFI0214D6.5 

RFI0215A3.5 

RFI0215A5.0 

Arsenic nd Within the tolerance l i m i t . 
Barium 280 .0 Within the tolerance l i m i t . 
B e ryllium 3 . 2 Equals the tolerance l i m i t . 
Chromium 9 . o Exceeds the tolerance l i m i t 
Cobalt 6 .6 Exceeds the tolerance l i m i t 
Copper 3 .0 Within the tolerance l i m i t . 
Lead 8 .0 Within the tolerance l i m i t . 
Nickel 12 . 6 Exceeds the tolerance l i m i t 
Potassium 3300 .0 Exceeds the tolerance l i m i t 
Vanadium 15 .3 Within the tolerance l i m i t . 
Zinc 19 .0 Exceeds the tolerance l i m i t 

Arsenic nd Within the toierance l i m i t . 
Barium 278 .0 Within the tolerance l i m i t . 
B e ryllium . 6 Within the tolerance l i m i t . 
Chromium 7 . 2 Within the tolerance l i m i t . 
Cobalt 5 - i Exceeds the tolerance l i m i t 
Copper 2 . 9 Within the tolerance l i m i t . 
Lead 6 .0 Within the toierance l i m i t . 
Nickel 10 .5 Within the toierance l i m i t . 
Potassium 2500 .0 Exceeds the tolerance l i m i t 
Vanadium 17 _ -3 Within the toierance l i m i t . 
Zinc 16 . Q. Within the toierance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
3anum 231 .0 Within the toierance l i m i t . 
Beryllium 3 .7 Exceeds the tolerance l i m i t 
Chromium Q . 6 Exceeds the toierance l i m i t 
Cobalt 6 .0 Within the tolerance l i m i t . 
Copper 3 Within the tolerance l i m i t . 
Lead 7 '.0 Within the tolerance l i m i t . 
Nickel 11 .5 Within the tolerance l i m i t . 
Potassium 3100 .0 Within the tolerance l i m i t . 
Vanadium 16 .9 Within the toierance l i m i t . 
Zinc 18 .7 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 327 .0 Within the tolerance l i m i t . 
B eryllium 4 .0 Exceeds the 
Chromium 10.0 Exceeds the tolerance l i m i t 
Cobalt 6 .6 Exceeds the tolerance l i m i t 
Copper 3 T . / Within the tolerance l i m i t . 
Lead 9 .0 Within the toierance l i m i t . 
Nickel 13 .1 Exceeds the tolerance l i m i t 
Potassium 3220 .0 Exceeds the tolerance l i m i t 
Vanadium 17 .3 Within the tolerance l i m i t . 
Zinc 20 .2 Exceeds the tolerance l i m i t 

cy --. JC:-. 
by 19.76%, 

cy 

by 

by 3.79%, 

j y J. - . — — , 

60.87%, 
14.97%. 

25:: 
24. 

by 

o J 

20 

.02%, 

.94%. 

.74%, 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0215A6.5 

METAL SAMPLE 
DATA 

RFI0216V3.5 

RFI0216V5.0 

RFI0216V6.5 

RFI0217V3.5 

Arsenic nd 
3arium 260.0 
Beryllium 3.3 
Chromium 9.4 
Cobalt 6.0 
Cooper 3.4 
Lead 9.0 
Nickel 11.3 
Potassium 3020.0 
Vanadium 16.1 
Zinc 13.1 

Arsenic nd 
Barium 138.0 
3eryllium 1.5 
Chromium 2.8 
Cobalt 2.5 
Copper 2.0-
Lead 11.0 
Nickel 5.3 
Potassium 930.0 
Vanadium 7.2 
Zinc 7.9 

Arsenic nd 
Barium 249.0 
Beryllium 4.5 
Chromium 11.8 
Cobalt 7.0 
Copper 3.9 
Lead 9.0 
Nickel 13.9 
Potassium 4050.0 
Vanadium 21.6 
Zinc 21.3 

Arsenic nd 
Barium 302.0 
Beryllium 2.0 
Chromium 4.3 
Cobalt 4.1 
Copper 2.9 
Lead 10.0 
Nickel 3.0 
Potassium 1460.0 
Vanadium 9.8 
Zinc 11.5 

Arsenic nd 
Barium 260.0 
Beryllium . 3.1 
Chromium 10.8 
Cobalt 6.4 
Copper 3.9 
Lead 9.0 
Nickel 12.3 
Potassium 3170.0 
Vanadium 18.4 
Zinc 19.3 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Exceeds 
Within 
Exceeds 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Exceeds 

Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 
Within 

Within 
Within 
Exceeds 
Exceeds 
Exceeds 
Within 
Within 
Within 
Within 
Within 
Within 

the tolerance l i m i t , 
the toierance l i m i t . 
the tolerance l i m i t by 18.75%. 
the tolerance l i m i t by 17.06%. 
the tolerance l i m i t by 19.76%. 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t . 
the tolerance l i m i t by 44.38%. 

the tolerance l i m i t . 
the tolerance l i m i t by 3.19%. 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 

the tolerance 
the toierance 
the tolerance 
the tolerance 
the tolerance 

the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 
the tolerance 

the 
the 
the 
the 
the 
the 
the 
the 
the 
the 
the 

tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 
tolerance 

l i m i t , 
l i m i t , 
l i m i t . 
l i m i t , 
l i m i t , 
l i m i t . 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t , 
l i m i t . 

l i m i t , 
l i m i t , 
l i m i t by 
l i m i t by 
l i m i t by 

l i m i t , 
l i m i t . 
l i m i t by 
l i m i t by 
l i m i t by 
l i m i t by 

l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 
l i m i t , 
l i m i t . 
l i m i t . 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t 
the tolerance l i m i t 
the tolerance l i m i t 

the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance l i m i t , 
the tolerance., l i m i t , 
the tolerance "limit.* 
the tolerance l i m i t . 

by 
by 

40.63%. 
46.95%. 
39.72%. 

17.30%. 
93.62%. 
21.76%. 
9 y -*j 9 <y 

34.73%. 
29.34%. 
6.49%. 

5.57 



RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI0217V5.0 

METAL SAMPLE 
DATA 

RFI0217V6.5 

RFI021SA2. 5 

RFI0218A5.0 

RFI0218A6.5 

Arsenic nd Within the tolerance l i m i t . 
Barium 333 .0 Within the tolerance l i m i t . 
Beryllium 2 .9 Within the tolerance l i m i t . 
Chromium .5 Exceeds the tolerance l i m i t 
Cobalt *7 .0 Exceeds the toierance l i m i t 
Copper 3 .2 Within the tolerance l i m i t . 
Lead 6 .0 Within the tolerance l i m i t . 
Nickel 14 .2 Exceeds the tolerance l i m i t 
Potassium 3770 .0 Exceeds the tolerance l i m i t 
Vanadium 17 .6 Within the toierance l i m i t . 
Zinc 22 .5 Exceeds the tolerance l i m i t 

Arsenic nd Within the tolerance l i m i t . 
Barium 260 .0 Within the tolerance l i m i t . 
3eryllium 3 .7 Exceeds the tolerance l i m i t 
Chromium a .5 Exceeds the tolerance l i m i t 
Cobalt 6 t 

• i . Exceeds the tolerance l i m i t 
Copper 3 .5 Within the tolerance l i m i t . 
Lead 3 .0 Within the tolerance l i m i t . 
Nickel 12 .4 Exceeds the toierance l i m i t 
Potassium 2920 .0 Exceeds the tolerance l i m i t 
Vanadium 16 .4 Within the tolerance l i m i t . 
Zinc 18 .5 Exceeds the toierance l i m i t 

Arsenic nd Within the toierance l i m i t . 
3arium 223 .0 Within the toierance l i m i t . 
Beryllium .3 Exceeds the tolerance l i m i t 
Chromium . i Exceeds the toierance l i m i t 
Cobalt 6 .3 Exceeds the tolerance l i m i t 
Copper 3 . 6 Within the tolerance l i m i t . 
Lead 7 .0 Within the tolerance l i m i t . 
Nickel 12 .3 Exceeds the tolerance l i m i t 
Potassium 3440 .0 Within the tolerance l i m i t . 
Vanadium 16 .3 Within the toierance l i m i t . 
Zinc 19 .2 Within the tolerance l i m i t . 

Arsenic nd Within the toierance l i m i t . 
Barium 241 .0 Within the tolerance l i m i t . 
3eryllium & . 5 Exceeds the tolerance l i m i t 
Chromium 12 .9 Exceeds the tolerance l i m i t 
Cobalt 6 .8 Exceeds the tolerance l i m i t 
Cooper 3.1 Within the tolerance l i m i t . 
Lead 3 .0 Within, the tolerance l i m i t . 
Nickel 14 .0 Exceeds the tolerance l i m i t 
Potassium 4260 .0 Exceeds the tolerance l i m i t 
Vanadium 19 .3 Exceeds the tolerance l i m i t 
Zinc 21 .4 Exceeds the tolerance l i m i t 

Arsenic nd Within the tolerance l i m i t . 
Barium 281 .0 Within the tolerance l i a i t . 
Beryllium 4 .3 Exceeds the tolerance l i m i t 
Chromium 11 .1 Exceeds the tolerance l i m i t 
Cobalt 6 .5 Exceeds the tolerance l i m i t 
Copper 4 .0 Within the tolerance l i m i t . 
Lead 8 .0 Within the tolerance l i m i t . 
Nickel . 3 .1 Within the tolerance..limit. 
Potassium 3320 .•o Exceeds the tolerance" "limit 
Vanadium 17 .4 Within the tolerance l i m i t . 
Zinc 21 .0 Exceeds the tolerance l i m i t 

oy 
by 

oy 
by 

43.21%. 
39.72%. 

20.24%. 

by 34.49%. 

by 
oy 

oy 
oy 

15.o3%. 
5.35%. 
23.75%. 

5.03%. 
29.59%. 

:y i . 

by 
by 
by 

36.96%. 
22.92%. 
i . o :* 

oy 2.24%. 

oy 
oy 
oy 

by 

by 
oy 

by 

by 

by 

41 "r; ;/ 

60.65%. 
35.73%. 

l O . 0 h A . 
102.66% 
8.79%. 
27.91%. 

34.37%. 
38.23%. 
29.74%. 

58.72%. 

25.52%. 

5.5fi 



PHASE I I , RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER 

RFI13201V2.0 

METAL SAMPLE 
DATA 

RFI1301V3.5 

RFI1302V2.0 

RFI1302V3.S 

RFI1303V2.0 

Arsenic nd 
Barium 281.0 
Beryllium 2.4 
Chromium 4.5 
Cobalt 4.4 
Copper 4.6 
Lead 10.0 
Nickel 8.5 
Potassium 1080.0 
Vanadium 10.0 
Zinc 9.7 

Arsenic nd 
Barium 287.0 
Beryllium 3.6 
Chromium 5.2 
Cobalt 5.5 
Copper 4.1 
Lead 10.0 
Nickel 8.9 
Potassium 1200.0 
Vanadium 11.5 
Zinc 12.4 

Arsenic nd 
Barium 244.0 
3eryllium 4.3 
Chromium 6.0 
Cobalt 5.1 
Copper 4.4 
Lead 12.0 
Nickel 9.0 
Potassium 1720.0 
Vanadium 12.3 
Zinc 14.3 

Arsenic nd 
Barium 377.0 
Beryllium 3.2 
Chromium 5.1 
Cobalt 5.0 
Copper 5.4 
Lead . 10.0 
Nickel 9.2 
Potassium 1190.0 
Vanadium 9.3 
Zinc 13.0 

Arsenic nd 
Barium 244.0 
Beryllium 4.1 
Chromium 5.2 
Cobalt 6.0 
Copper 5.3 
Lead 11.0 
Nickel 10.9 
Potassium 1680.0 
Vanadium 12.1 
Zinc 14.6 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 4.35%. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 56.52% 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Exceeds the tolerance l i m i t by 36.96% 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the toierance l i m i t . 
Within the toierance l i m i t . 

Within the toierance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 39.12% 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 

Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Exceeds the tolerance l i m i t by 78.26% 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 
Within the tolerance..limit. 
Within the tolerance""Timit. 
Within the tolerance l i m i t . 
Within the tolerance l i m i t . 



PHASE TI, RFI 
COMPLIANCE DATA 

6 SEP 91 

SAMPLE NUMBER METAL SAMPLE 
DATA 

RFI1303V3.5 

RFI1304V2.0 

RFI1204D3.5 

Arsenic nd Within the tolerance l i m i t . 
3arium -} 1 0 

>_* X . 0 Within the tolerance l i m i t . 
B e r y llium i . . o Exceeds the tolerance l i m i t 
Chromium 5. 3 Within the tolerance l i m i t . 
Cobalt 5. J. Within the tolerance l i m i t . 
Copper 4. 9 Within the tolerance l i m i t . 
Lead 12. 0 Within the tolerance l i m i t . 
Nickel 3. 9 Within- the tolerance l i m i t . 
Potassium 1270. 0 Within the tolerance l i m i t . 
Vanadium 12. 0 Within the tolerance l i m i t . 
Zinc 12. 6 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
3arium 266. 0 Within the tolerance l i m i t . 
B e ryllium 4. -3 • j Exceeds the tolerance l i m i t 
Chromium 7. 1 Within the tolerance l i m i t . 
Cobalt 5. 9 Within the tolerance l i m i t . 
Copper 5. 5 Within the tolerance l i m i t . 
Lead 10. 0 Within the tolerance l i m i t . 
Nickel l l . 3 Within the tolerance l i m i t . 
Potassium 1830. 0 Within the tolerance l i m i t . 
Vanadium 10. 0 Within the tolerance l i m i t . 
Zinc 16. 1 Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 250. 0 Within the toierance l i m i t . 
B eryllium 4. 6 Exceeds the tolerance l i m i t 
Chromium 6. 4 Within the tolerance l i m i t . 
Cobalt 5. i _< Within the tolerance l i m i t . 
Copper 4. 9 Within the toierance l i m i t . 
Lead 9. 0 Within the tolerance l i m i t . 
Nickel 9. 6 Within the tolerance l i m i t . 
Potassium 2370. 0 Within the tolerance l i m i t . 
Vanadium 12. 2 Within the tolerance l i m i t . 
Zinc 15. i Within the tolerance l i m i t . 

Arsenic nd Within the tolerance l i m i t . 
Barium 262. 0 Within the tolerance l i m i t . 
B eryllium 4. 9 Exceeds the tolerance l i m i t 
Chromium 6. 5 Within the toierance l i m i t . 
Cobalt 5. 2 Within the tolerance l i m i t . 
Cooper 5. 1 Within the tolerance l i m i t . 
Lead 11. 0 Within the tolerance l i m i t . 
Nickel 9. 1 A. Within the tolerance l i m i t . 
Potassium 2190. 0 Within the tolerance l i m i t . 
Vanadium 12. 6 Within the tolerance l i m i t . 
Zinc 14. 1 Within the tolerance l i m i t . 

by 86.96%. 

5.6C 



SECTION 6.0 

TABULATED ANALYTICAL SUMMARY 



SMU 11 PHASE II , RFI 1991 
6IAST REFINING 

CINIZA 

RETALS 

SAMPLE POINT NUMBER 01 01 
SAMPLE POINT DEPTH V4.0 V9.0 

PARAMETER - UNITS 

Arsenic ag/kg <3 <3 
Bariiia ag/kg 513 95.4 
Berylliun ag/kg 1.8 3.0 
Cadsiua ag/kg 0.3 0.4 
Cobalt ag/kg 2.8 4.2 
Chroaiua ag/kg 14.8 4.2 
Copper ag/kg 4.6 3.6 
Mercury . ag/kg <0.02 <0.02 
Potassiua ag/kg 553 921 
Nickel ag/kg 4.5 6.9 
Lead ag/kg 7 7 
Antiaony og/kg <3 <3 
Seieniua ag/kg <0.3 <0.3 
Vanadiua ag/kg 14.7 11.4 
Sine ag/kg 9.0 10.5 

01 01 02 02 02 02 
V11.0 V14.0 A4.0 A9.0 A11.0 A14.0 

<3 <3 <3 <3 <3 <3 
254 140 194 818 404 416 
2.1 2.0 2.8 2.8 1.8 2.0 
0.3 <0.3 <0.3 0.4 0.4 0.5 
3.6 3.3 3.8 4.9 3.0 3.1 
5.1 2.7 4.4 4.5 2.5 2.8 
4.0 3.1 4.0 3.2 1.3 <0.5 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
723 647 1020 1320 1560 1450 
6.0 5.2 6.8 7.5 6.0 6.1 
6 7 6 8 5 <5 
<3 <3 <3 <3 <3 <3 
<3 <3 <2 <3 <0.3 <0.3 
9.6 9.1 11.0 11.3 4.7 6.0 
9.9 3.0 10.7 16.4 10.5 9.9 



SWMU 11 PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

METALS 

SAMPLE POINT NUM3ER 03 03 03 03 03 04 04 04 04 04 
SAMPLE POINT DEPTH V4.0 V9.0 Vll. 0 V14.0 D14.0 V4.0 V9.0 E9.0 vu.o V14.0 

(ag/1) 
PARAMETER UNITS 

Arsenic ag/kg <3 <3 <3 <3 <3 <3 <3 <0.005 <3 <3 
Bariua ag/kg 295 244 321 234 229 103 634 <0.010 249 275 
Beryllium ag/kg 2.6 2.6 2.4 2.9 4.2 2.7 3.7 <0.005 4.0 4.9 
Cadniui ag/kg 0.3 0.4 0.4 0.4 0.4 <0.3 0.4 <0.005 0.5 0.4 
Cobalt ag/kg 3.1 3.4 3.0 3.4 4.3 3.9 3.9 <0.010 4.8 4.4 
Chroiiuo ag/kg 2.5 4.0 2.5 3.1 4.2 3.8 5.1 <0.010 3.6 5.0 
Copper ag/kg 3.9 3.5 4.0 3.8 4.4 3.9 3.8 <0.010 3.4 '3.9 
Mercury ag/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0002 <0.02 <0.02 
Potassiua ag/kg 450 697 561 623 965 1030 1260 <1.0 738 1550 
Nickel ag/kg 4.9 5.3 5.0 5.5 7.2 6.3 6.3 <0.020 5.5 7.6 
Lead ag/kg 7 7 8 7 8 6 6 <0.002 8 3 . 
Antiaony ag/kg <3 <3 <3 <3 <3 <3 <3 o;o5 <3 <3 
Seieniua ag/kg <0.3 <3 <0.3 <3 <3 <0.3 <3 <0.005 <0.3 <3 
Vanadiua ag/kg 12.3 14.2 10.0 10.6 i t . . . 10.3 12.4 <0.C10 12.5 12.3 
Zinc ag/kg 6.2 8.5 7.2 8.2 10.6 13.0 16.7 <0.010 9.0 14.2 



S«HU tl • PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

METALS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS 

Arsenic ag/kg 
Bariun ag/kg 
Berylliua ag/kg 
Cadaiui ag/kg 
Cobalt ag/kg 
Chroaius ag/kg 
Copper ag/kg 
Mercury ag/kg 
Potassiua ag/kg 
Nickel ag/kg 
Lead ag/kg 
Antiaony ag/kg 
Seieniua ag/kg 
Vanadiua ag/kg 
Zinc ag/kg 

OS 05 05 05 OS 
V4.0 V9.0 V11.0 V14.0 D14.0 

<3 <3 <3 <3 <3 
206 168 767 364 525 
3.5 2.7. 4.7 3.1 6.5 
0.4 <0.3 <0.3 <0.3 0.3 
3.9 3.5 5.1 4.6 6.9 
52.1 3.3 5.8 4.4 8.2 
7.6 1.2 <0.5 0.9 <0.5 
0.16 <0.02- <0.02 <0.02 <0.02 
1500 571 2200 1440 2770 
6.5 5.2 10.4 9.2 12.7 
3 5 7 <5 8 
<3 <3 <3 <3 <3 
<0.3 <2 <3 <3 <3 
12.0 11.5 10.3 7.3 10.7 
34.6 9.7 13.9 12.5 18.7 

06 06 06 06 06 
A4.0 A9.0 A11.0 A14.0 E14.0 

(ag/1) 

<3 <3 <3 <3 <0.005 
529 531 282 155 <0.010 
3.4 3.9 3.6 4.3 <0.005 
<0.3 <0.3 0.3 . 0.4 <0.005 
3.9 2.9 3.1 2.9 <0.010 
4.8 14.5 3.3 2.5 <0.010 
5.4 4.3 2.1 2.6 <0.010 
<0.02 0.05 <0.02 <0.02 <0.0002 
494 552 972 474 <1.0 
5.5 4.5 5.0 ~»<J <0.020 
5 7 & n 

i <0.002 
<3 <3 .<3 <3 <0.05 
<3 <0.3 <0.2 <3 <0.005 
14.8 13.3 9.1 11.9 <0.G10 
8.0 19.9 9.0 7.3 <0.010 



SHSU 11 PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER 

Chloroaethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethefle 
1.1- Dichloroethane 
1.2- Dichloroethene (Total) 
Chlorofora 
1,2-Dichloroethane 
2-Butanone (MEX) 
1.1.1- Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Broaodichloroaethane 
1,1,2,2-Tetrachlorethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibroaochloroaethane 
1.1.2- Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
Brosofors 
2-Hexanone (MBK) 
4-Keth7l-2-Pentanone (NIBD 
Tetrachlorethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 
Acrolein 
Acrylonitrile 
Dibroaoaethane 
Dichlorodiflouroaethane 
Methyl Iodide 
Trans-l,4-Dichloro-2-Butene 
TrichloroBonoflouroaethane 
1.2.3- Trichloropropane 

01 01 
V4.0 V9.0 

UNITS 

ag/kg <0.5 <0.5 
ag/kg <0.0S <0.05 
ag/kg <0.0S <O.0S 
ag/kg <0.3 <0.3 
ag/kg <0.5 <0.S 
ag/kg <0.5 <0.5 
•g/kg <0.5 <0.S 
ag/kg <0.S <0.5 
ag/kg <0.5 <0.S 
ag/kg <0.5 <0.S 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.S 
ag/kg <0.5 <0.5 
ag/kg <0.S <0.5 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.S 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.5 
ag/kg <0.S <0.S 
ag/kg <0.5 <0,5 
ag/kg <0.3 <0.3 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.5 
ag/kg <0.S <0.5 
ag/kg <0.S <0.5 
ag/kg <0.S <0.S 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.5 
ag/kg <1 <1 
ag/kg <0.5 <0.5 
ag/kg <0.5 <0.5 
ag/kg <0.S <0.S 
ag/kg <0.2S <0.2S 
ag/kg <0.25. <0.25 
ag/kg <0.S <0.5 
ag/kg <0.5 <0.5 

01 01 02 
V11.0 V14.0 A4.0 

<0.5 <0.5 <0.S 
<0.05 <0.05 <0.05 
<0.05 <0.05 <O.0S 
<0.3 <0.3 <0.3 
<0.5 <0.5 <0.S 
<0.S <0.5 <0.5 
<0.S <0.S <0.5 
<0.5 <0.5 <0.S 
<0.5 <0.5 <0.5 
<0.5 <0.S <0.5 
<0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 
<0.5 <0.S <0.5 
<0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 
<0.5 <0.S <0.S 

<o.s <0.5 <0.5 
<0.5 <0.5 <0.5 
<0.5 <0.S <0.S 
<0.5 <0.5 <0.5 
<0.S <0.5 <0.5 
<0.S <0.S <0.5 
<0.5 <0.5 <0.5 
<0.3 <0.3 <0.3 
<0.5 <0.S <0.S 
<0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 
<0.S <0.5 <0.S 
<0.5 <0.5 <0.5 
<0.S <0.5 <0.S 
<0.S <0.5 <0.S 
<1 <1 <1 
<0.S <0.S <0.5 
<0.5 <0.5 <0.5 
<0.S <0.5 <0.S 
<0.2S <0.25 <0.2S 
<0.25. <0.25 <0.25 
<0.5 <0.S <0.5 
<0.5 <0.S <0.5 

02 02 02 
A9.0 A1I.0 A14.0 

<0.S <0.5 <0.5 
<0.05 <0.05 <0.0S 
<0.05 <0.05 <0.05 
<0.3 <0.3 <0.3 
<0.5 <0.5 <0.5 
<0.5 <0.5 <0.S 
<0.5 <0.S <0.5 
<0.S <0.5 <0.5 
<0.S <0.S ' <0.S 
<0.S <0.5 <0.S 
<0.S <o.s <0.5 
<0.5 <0.5 <0.5 
<0.S <0.5 ' <0.S 
<0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 
<0.5 <0.S <0.S 
<0.S <0.5 <0.S 
<0.S <o.s • <0.5 
<0.5 <0.S <0.5 
<0.5 <0.5 <0.S 
<0.5 <0.S <0.5 
<0.S <0.S <0.5 
<0.5 <0.S <0.S 
<0.5 <0.5 <0.5 
<0.3 <0.3 <0.3 
<0.5 <0.S <0.5 
<0.S <0.S <0.S 
<0.S <0.5 <0.5 
<0.S <0.5 <0.5 
<0.5 <o.s <0.S 
<0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 
<1 <1 <1 
<0.5 <o.s <0.5 
<0.S <0.5 <0.5 
<0.5 <0.5 <0.S 
<0.2S <0.25 <0.2S 
<0.25 <0.25 <0.25 
<0.S" <0.S <0.S 
<0.S <0.5. <0.5 



SVIMU tl PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER 

Ethyl Methacrylate 
Ethanol 
Broaoaethane 
2-Chloroethylvinylether 
l,4-Dichloro-2-3utane 

01 01 
V4.0 V9.0 

UNITS 

ag/kg <0.25 <0.25 
ag/kg <10 <10 
ag/kg <1 <1 
ag/kg <0.S <0.S 
ag/kg <0.5 <0.5 

01 01 02 
VII.0 V14.0 A4.0 

<0.25 <0.25 <0.25 
<10 <10 <10 
<1 <1 <1 
<0.5 <0.5 <0.5 
<0.5 <0.5 <0.S 

02 02 02 
A9.0 A11.0 A14.0 

<0.2S <0.25 <0.2S 
<10 <10 <10 
<1 <1 <1 
<0.5 <0.S <0.5 
<0.5 <0.5 <0.S 



SI4WU t l • PHASE I I , RFI 1991 
GIANT REFINING 

' CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 03 
SAMPLE POINT DEPTH V4.0 

PARAMETER •UNITS 

Chloroaethane ag/kg <0.S 
Vinyl Chloride ag/kg <0.05 
Chloroethane ag/kg <0.05 
Methylene Chloride ag/kg <0.3 
Acetone ag/kg <0.5 
Carbon Disulfide ag/kg <0.S 
1,1-Dichloroethene ag/kg <0.5 
1,1-Dichloroethane ag/kg <0.5 
1,2-Dichloroethene (Total) ag/kg <0.5 
Chlcrofora ag/kg <0.5 
1,2-Dichloroethane ag/kg <0.5 
2-3utanone (MES) ag/kg <0.5 
1,1,1-Trlchloroethane ag/kg <0.5 
Carbon Tetrachloride ag/kg <0.5 
Vinyl Acetate ag/kg <0.5 
Broaodichloroaethane ag/kg <0.5 
1,1,2,2-Tetrachlorethane ag/kg <0.5 
1,2-Dichloropropane ag/kg <0.5 
Trans-1,3-Dichloropropene ag/kg <0.S 
Trichloroethene ag/kg <0.5 
Dibroaochloroaethane ag/kg <0.5 
1,1,2-Trichloroethane ag/kg <0.5 
Benzene ag/kg <0.5 
Cis-1,3-Dichloropropene ag/kg <0.5 
Broaofora ag/kg <0.3 
2-Hexanone (HBK) ag/kg <0.5 
4-Methyl-2-Pentanone (MIBK) ag/kg <0.5 
Tetrachlorethene ag/kg <0.5 
Toluene ag/kg <0.5 
Chlorobenzene ag/kg <0.5 
Ethylbenzene ag/kg <0.5 
Styrene ag/kg <0.S 
Total Xylenes ag/kg <0.5 
Acrolein ag/kg <1 
Acrylonitrile ag/kg <0.5 
Dibroaoaethane ag/kg <0.5 
Dichlorodiflouroaethane ag/kg <0.5 
Methyl Iodide ag/kg <0.25 
Trans-1,4-Dichloro-2-8utene ag/kg <0.25 
Trichloroaonoflouroaethane ag/kg <0.5 
1,2,3-Trichloropropane ag/kg. , <0.5 

03 
V9.0 

<0.5 
<0.0S 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.S 

• <0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.S 
<0.5 
<0.S 
<1 

<0.5 
<0.5 
<0.S 

<0.2S 
<0.25 
<0.5 

: X0.5 

03 
V11.0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
'0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.S 
<0.3 
<0.5 
<0.5 
<0.S 
<0.S 
<0,5 
<0.5 
<0.5 
<0.5 
<1 

<0.5 
<0.S 
<0.S 

<0.25 
<0.25 
<0.5 
<0.S 

03 
V14.0 

<0.S 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.S 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.S 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 

<o.s 
<0.3 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<1 

<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.S 
<0.S 

03 
D14.0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.3 
<0.5 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<1 

<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

04 
V4.0 

<0,5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.S 
<0.5 
<0.S 
<0.5 

<o.s 
<0.5 
<0.5 
<o.s 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<O.S 
<0.5 
<0.5 
<0.3 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<1 

<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

04 
V9.0 

<0.S 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 

<o.s 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.S 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<1 

<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.S 
<0.5 

04 04 
E9.0 V11.0 
(ug/l) 

<5 <0.5 
<0.5 <0.05 
<0.5 <0.05 
<3 <0.3 
33 <o.s 
<S <0.5 
<S <o.s 
<S <0.S 
<5 <o.s 
<5 <0.5 
<5 <o.s 
<5 <0.5 
<5 <0.5 
<5 <0.5 
<5 <0.5 
<5 <0.S 
<5 <0.S 
<5 <0.5 
<S • <0.S 

<s <0.5 

<s <0.5 

<s <0.S 

<s <0.S 
<5 <0.S 
<5 <0.3 
<S <0.5 
<5 <0.5 
<5 <0.5 
1 J <0.5 
<5 <0.S 
<5 <0.5 
<5 <0.5 
<5 <0.5 
<10 <1 
<5 <0.5 
<5 <0.5 
<5 <0.5 
<2.5 <0.25 
<2.5 <0.25 
<S <0.S 
<5 <0.5 

04 
V14.0 

<0.S 
<0.0S 
<0.05 
<0.3 
<0.S 
<0.5 
<0.S 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<o.s 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<1 

<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.S 



SSMU tl PHASE I I , 8FI 1991 
GIAHT REFINING 

CINIZA 

S240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 03 03 03 
SAMPLE POINT DEPTH V4.0 V9.0 V11.0 

PARAMETER UNITS 

Ethyl Methacrylate ag/kg <0.2S <0.25 <0.25 
Ethanol ag/kg <10 <10 <10 
Brosonethane ag/kg <1 <1 <1 
2-Chloroethylvinylether ag/kg <o.s <0.5 <0.5 
1,4-Dichloro-2-Butane ag/kg <o.s <0.5 <0.5 

03 03 04 04 04 04 04 
V14.0 D14.0 V4.0 V9.0 E9.0 VII. 0 V14.0 

(ug/l) 

<0.2S <0.25 <0.25 <0.25 <2.S <0.25 <0.25 
<10 <10 <10 <10 <100 <10 <10 
<1 <1 <1 <1 <10 <1 <1 
<0.5 <0,5 <0.5 <O.S <5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.S <0.5 <0.5 



SMW U PHASE I I , RFI 1991 
GIAHT REFINIHG 
' CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS 

Chloroaethane ag/kg 
Vinyl Chloride ag/kg 
Chloroethane ag/kg 
Methylene Chloride ag/kg 
Acetone ag/kg 
Carbon Disulfide ag/kg 
1,1-Dichloroethene ag/kg 
1.1- Dichloroethane ag/kg 
1.2- Dichloroethene (Total) ag/kg 
Chlorofora ag/kg 
1,2-Dichloroethane ag/kg 
2-Butanone (NEK) ag/kg 
1.1.1- Trichloroethane ag/kg 
Carbon Tetrachloride ag/kg 
Vinyl Acetate ag/kg 
Broaodichloroaethane ag/kg 
1,1,2,2-Tetrachlorethane ag/kg 
1,2-Dichloropropane ag/kg 
Trans-1,3-Dichloropropene ag/kg 
Trichloroethene ag/kg 
Dibroaochloroaethane ag/kg 
1.1.2- Trichloroethane sg/kg 
Benzene ag/kg 
Cis-1,3-Dichloropropene ag/kg 
Broaofora ag/kg 
2-Hexanone (MBK) ag/kg 
4-Methyl-2-Pentanon3 (BM) ag/kg 
Tetrachlorethene ag/kg 
Toluene ag/kg 
Chlorobenzene ag/kg 
Ethylbenzene ag/kg 
Styrene ag/kg 
Total Xylenes ag/kg 
Acrolein ag/kg 
Acrylonitrile ag/kg 
Dibroaoaethane ag/kg 
Dichlorodiflouroaethane ag/kg. 
Methyl Iodide ag/kg 
Trans-1 ,.4-Dichloro-2-Butene ag/kg 
Trichloroaonoflouroaethane ag/kg 
1.2.3- Trichloropropane - ag/kg 

OS 
V4.0 

<0.S 
<0.05 
<0.05 
<0.3 
<0.5 
<0.S 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.S 
<0.5 
<0,S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<1 
<0.5 
<0.5 
<0.5 
<0.25 
<0.2S 
•<0:5 
,<0.5 

05 
V9.0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<1 

<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 

. <0.5 

05 
Vl l . 0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 

, <0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5. 
<1 

<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

05 
V14.0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<1 

<0.5 
<0.5 
<0.5 

<0.25 
<0.25 

•; <0;5 
Vv<0.5 

05 
D14.0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<1 
<0.5 
<0.5 
<0.5 
<0.25 
<0.25 
<0.5 
<0.5 

06 
A4.0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<1 
<0.5 
<0.5 
<0.5 
<0.25 
<0.2S: 
<0.5 
<0.5, 

06 06 06 06 
A9.0 411.0 A14.0 E14.0 

(ug/l) 

<0.5 <0.5 <0.5 <5 
<0.05 <0.05 <0.05 <0.S 
<0.05 <0.0S <0.05 <0.5 
<0.3 <0.3 <0.3 <3 
<0.S <0.5 <0.5 <10 
<0.5 <0.5 <0.5 <5 
<0.S <0.5 <0.5 . <5 
<0.5 <0.S <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.S <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.S <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.S <5 
<0.5̂  <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.S <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.3 <0.3 <0.3 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.S <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <S 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<1 <1 <1 • <10 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 
<0.25 <0.25 <0.25 <2.5 
<0.25 <0.25 <0.25 <2.5 
<0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <5 



SWMU tl PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 05 05 05 
SAMPLE POINT DEPTH V4.0 V9.0 V11.0 

PARAMETER UNITS 

Ethyl Methacrylate §g/kg <0.25 <0.25 <0.25 
Ethanol og/kg <10 <10 <10 
Broionethane mg/kg <1 <1 <1 
2-Chloroethylvinylether og/kg <0.5 <0.5 <0.5 
l,4-Dichloro-2-Butane ag/kg <0.S <0.5 <0.5 

05 03 06 06 06 06 06 
V14.0 D14.0 A4.0 A9.0 Ali.O A14.0 E14.0 

, 
• ug/i 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <2.5 
<10 <10 <10 <10 <10 <10 <100 
<1 <1 <1 <i <1 <1 <10 
<0.5 <o.s <0.5 <0.5 <0.5 <0.5 <5 
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 



SHMU 11 PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER 

N-Nitrosodiaethylaaine 
Phenol 
Aniline 
Bis(2-Chloroethyl)Ether 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-di-n-Propylaaine 
Hexachloroethane 
Nitrobenzene 
Isophorene 
2-Nitrophenol 
2,4-Dinethylphenoi 
Benzoic Acid 
Sis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1.2.4- Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Hethylphenol 
2-Methylnaphthalene 
Hexachlorocyciopentadiene 
2,4,6-Trichlorophsnol 
2.4.5- Trichlorophenol 
2- Nitroaniline 
Diaethylphthaiate 
Acenaphthalene 
3- Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4- Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-?henyiether 

01 01 
V4.0 V9.0 

UNITS 

ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.85 <0.35 
ag/kg <0.85 <0.S5 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.E5 <0.35 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0,17 
ag/kg <0.I7 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.SS <0.35 
ag/kg <0.35 <0.85 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.17 <0.17 
ag/kg <0.8S <0.85 
ag/kg <0.17 <0.17 
ag/kg <0.85 <0.8S 
ag/kg <0.35 <0.35 
ag/kg <0.17 <0.17 
ag/kg <0.17\ <0.I7 
ag/kg <0.17'. ,<0.17 
ag/kg <0.17 <0.17 

01 01 02 
V11.0 V14.0 A4.0 

<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.35 <0.85 <0.8S 
<0.85 <0.55 <0.SS 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.i7 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.I7 <0.17 
<0.17 <0.i7 <C17 
<0.17 <0.17 <0.17 
<0.35 <0.35 <0.35 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.I7 <0.17 <0.17 
<0.17 <0.i? <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.I7 
<0.17 <0.17 <0.17 
<0.17 <0.17 <C17 
<0.17 <0.17 <0.17 
<0.35 <0.S5 <0.85 
<0.85 <0.8S <0.8S 
<0.17 <0.17 <0.I7 
<0.L7 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.85 <0.3S <0.85 
<0.17 <0.17 <0.17 
<0.35 <0.85 <0.85 
<0.35 <0.85 <0.35 
<0.I7" <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17' <0.17 <0'.I7 

02 02 02 
A9.0 A11.0 A14.0 

<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.85 <0.85 <0.35 
<0.8S <C35 <0.sS 
<0.17 <0.17 <0.17 
<0.17 '0.17 <0;17 
<0.17 <0.17 <0.17 
<0.17 <-o.i: <o.i; 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.3S >'0.25 <0.s5 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.I7 
<0.I7 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.35 <0.&5 <0.65 
<0.85 <0.35 <0.85 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.3S <0.3S <0.85 
<0.I7 <0.17 <0.17 
<0.85 <0.35 <0.3S 
<0.35 <0.S5 <0.SS 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.I7 
<0.17 <0.i7 <0.17 
<0.17 <0.17 ' <0.17 



SVHU t l PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS, CONT. 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS 

Flourene mg/kg 
4-Nitroaniline mg/kg 
4,6-Dinitro-2-Methylphenol mg/kg 
N-Nitrosodiphenylaaine mg/kg 
4-'4-Bromophenyl-Phenylether ag/kg 
Hexachlorobenzene mg/kg 
Pentachlorophenol ag/kg 
Phenanthrene ag/kg 
Anthracene ag/kg 
Di-n-Butylphthalate ag/kg 
Flouranthene ag/kg 
Benzidine ag/kg 
Pyrene ag/kg 
Butylbenzylphthalate ag/kg 
3,3'-Dichlorobenzidine ag/kg 
Benzo(a)Anthracene ag/kg 
Bi3(2-Ethylhexyl)Phthalate ag/kg 
Chrysene ag/kg 
Benzo(b)Flouranthene ag/kg 
Benzo(k)Flouranthene ag/kg 
Benzo(a)Pyrene ag/kg 
Indeno(l,2,3-cd)Pyrene ag/kg 
Dibenzo(a,h)Anthracene ag/kg 
Benzo(g,h,i)Perylene ag/kg 
1- Chloronaphthane ag/kg 
2- Chloronaphthane ag/kg 
Dibenzo(a,j)Acridine ag/kg 
Di-n-Octylphthalate ag/kg 
1,2-DiphenyIhydrazine ag/kg 

01 
V4.0 

01 
V9.0 

01 
VU.O 

01 
V14.0 

02 
A4.0 

02 
A9.0 

02 
A11.0 

02 
A14.0 

<0.17 <0.17 
<0.85 <0.85 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.8S 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.34 <0.34 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

<0.17 <0.17 
<0.8S <0.8S 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.34 <0.34 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.I7 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

<0.17 <0.17 
<0.85 <0.85 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.8S <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.34 <0.34 
<0.I7 <0.17 
<0.17 <0.17 
<0.I7 <0.17 
<0.17 <0.I7 
•<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

<0.17 <0.17 
<0.85 <0.85 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.8S 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.I7 
<0.I7 <0.17 
<0.24 <0.34 
<0.17 <0.17 
<0.17 <0.17 
<0.I7 <0.17 
<0.17~* <0.17 
<0.I7 <0.I7 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 



SWMU t l 

8270 SEMI-VOLATILE ORGASICS, CONT. 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS 

Acetophenone ag/kg 
a.a-Diaethylphenethylaaine ag/kg 
4-Aainobiphenyl ag/kg 
2,6-Dichlorophenol ag/kg 
p-(Diaethylaaino)Azobenzene ag/kg 
7,12-Diaethylbenzo(a) 

Anthracene ag/kg 
Diphenylaaine ag/kg 
Ethyl Methanesulfonate ag/kg 
3-Methylcholanthrene ag/kg 
Methyl Methanesulfonate ag/kg 
1- Naphthylaaine ag/kg 
2- Naphtylaaine ag/kg 
N-Nitroso-di-Butylaaine ag/kg 
N-Nitrosopiperidine ag/kg 
Pentachlorobenzene ag/kg 
Pentachloronitrobenzene ag/kg 
Phenacetin ag/kg 
2-Picoiine ag/kg 
Pronaaide ag/kg 
1.2.4.5- Tetrachlorobenzene ag/kg 
2.3.4.6- Tetrachlorophenol ag/kg 

PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

01 01 
V4.0 T9.0 

<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.8S <0.8S 
<0.17 <0.17 
<0.17 <0.17 
<0.17 • <0.17 
<0.17 <0.17 
<0.85 <0.85 

.01 01 
Vll.0 V14.0 

<0.17 <0.17 
<0.-17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.8S 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.8S 

02 02 
A4.0 A9.0 

<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 ' <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.8S 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.8S <0.8S 

02 02 
A11.0 A14.0 

<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.85 
<0.17 <0.17 
<0.17^"<0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.85 



SWMU tl PHASE II . RFI 1991 
GIAHT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS 

SAMPLE POINT NUMBER 03 
SAMPLE POINT DEPTH V4.0 

PARAMETER UNITS 

N-Nitrosodiaethylaaine ag/kg <0.17 
Phenol ag/kg <0.17 
Aniline ag/kg <0.17 
Bis(2-Chloroethyl)Ether ag/kg <0.17 
2-Chlorophenol ag/kg <0.17 
1,3-Dichlorobenzene ag/kg <0.17 
1,4-Dichlorobenzene ag/kg <0.17 
Benzyl Alcohol ag/kg <0.17 
1,2-Dichlorobenzene ag/kg <0.17 
2-Methylphenol ag/kg <0.85 
Bis(2-Chloroisopropy1)Ether ag/kg <0.85 
4-Methylphenol ag/kg <0.17 
N-Nitroso-di-n-Propylaaine ag/kg <0.17 
Hexachloroethane ag/kg <0.17 
Nitrobenzene ag/kg <0.17 
Isophorene ag/kg <0.17 
2-Nitrophenol ag/kg <0.17 
2,4-Diaethylphenol ag/kg <0.17 
Benzoic Acid ag/kg <0.85 
Bis(2-Chloroethoxy)Methane ag/kg <0.17 
2,4-Dichlorophenol ag/kg <0.17 
1,2,4-Trichlorobenzene ag/kg <0.17 
Naphthalene ag/kg <0.17 
4-Chloroaniline ag/kg <0.17 
Hexachlorobutadiene ag/kg <0.17 
4-Chloro-3-Methylphenol ag/kg <0.17 
2-Methyinaphthalene ag/kg <0.17 
Hexachlorocyclopentadiene ag/kg <0.17 
2,4,5-rrichiorophenol ag/kg <0.35 
2,4,5-Trichlorophenol ag/kg <0.85 
2-Nitroaniline ag/kg <0.17 
Diaethylphthalate ag/kg <0.17 
Acenaphthalene ag/kg <0.17 
3-Nitroaniline ag/kg <0.85 
Acenaphthene ag/kg <0.17 
2,4-Dinitrophenol ag/kg <0.85 
4-Nitrophenol ag/kg <0.8S 
2,4-Dinitrotoluene ag/kg <0.17 
2,6-Dinitrotoluene ag/kg <0.17 
Oiethylphthalate ag/kg <0.17 
4-Chlorophenyl-Phenylether ag/kg <0.17 

03 03 03 
V9.0 Vll.0 V14.0 

<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.8S <0.85 <0.8S 
<0.8S <0.8S <0.8S 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.I7 <0.i7 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.85 <0.95 <0.85 
<0.17 <0.17 <0;17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.S5 <0.35 <0.S5 
<0.85 <0.85 <0.85 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.85 <0.85 <0.85 
<0.17 <0.17 <0.17 
<0.85 <0.8S <0.8S 
<0.85 <0.35 <0.85 
<0.17 <0.17 <0.17 
<0.17 -<0.17 <0.17 
<0.17 <0.17 :<0.17 
<0.17 <0.17. <0.17 

03 04 04 04 04 04 
D14.0 V4.0 V9.0 E9.0 711.0 V14.0 

(ug/l) 

<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <S <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.8S <0.8S <0.85 <5 <0.8S <0.8S 
<0.85 <0.85 <0.85 <5 <0.35 <0.8S 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 . <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.85 <0.85 <0.3S ' <25 <0.S5 <0.35 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.I7 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <C17 
<0.17 <0.17 <0.17 <5 <0.I7 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<O.S5 <0.35 <o.ss <5 <0.35 '0.35 
<0.85 <0.85 <0.8S <25 <0.85 <0.85 
<0.17 <0.17 <0.17 <2S <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.I7 <0.17 
<0.8S <0.85 <0.85 <25 <0.85 <0.85 
<0.17 <0.17 <0.17 <S <0.17 <0.17 
<0.85 <0.85 <0.85 <25 <0.85 <0.85 
<0.85 <0.85 <0.85 <25 <0.35 <0.35 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <5 <0.17 <0.17 
0.9 <0.17 <0.17 <5 <0.17 <0.17 
<0.17 <0.17 <0.17 <S <0.17 <0.17 



SWMU t l 

8270 SEMI-VOLATILE ORGANICS, CONT. 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS 

Flourene ag/kg 
4-Nitroaniline ag/kg 
4,6-Dinitro-2-Methylphenol ag/kg 
N-Nitrosodiphenylanine ag/kg 
4-'4-BroBophenyl-Phenylether ag/kg 
Hexachlorobenzene ag/kg 
Pentachlorophenol ag/kg 
Phenanthrene ag/kg 
Anthracene ag/kg 
Di-n-Butylphthalate ag/kg 
Flouranthene ag/kg 
Benzidine ag/kg 
Pyrene ag/kg 
Butylbenzylphthalate ag/kg 
3,3'-Dichlorobenzidine ag/kg 
Benzo(a)Anthracene ag/kg 
Bis(2-Ethylhexyl)Phthalate ag/kg 
Chrysene ag/kg 
Benzo(b)Flouranthene ag/kg 
Benzo(k)Flouranthene ag/kg 
Benzo(a)Pyrene ag/kg 
Indeno(l,2,3-cd)Pyrene ag/kg 
Dibenzo(a,h)Anthracene ag/kg 
Benzo(g,h,i)Perylene ag/kg 
1- Chloronaphthane ag/kg 
2- Chloronaphthane ag/kg 
Dibenzota,jJAcridine ag/kg 
Di-n-Octylphthalate ag/kg 
1,2-Diphenylhydrazine ag/kg 

PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

03 03 
V4.0 V9.0 

<0.17 <0.17 
<0.85 <0.SS 
<0.85 <0.8S 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.34 <0.34 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

03 03 
Vll.O V14.0 

<0.17 <0.17 
<0.85 <0.85 
<0.8S <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.34 <0.34 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

03 04 
D14.0 V4.0 

<0.17 <0.17 
<0.85 <0.8S 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.8S <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0,17 <0.17 
<0.17 <0.17 
<0.34 <0.34 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0,17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

04 04 
V9.0 E9.0 

(ug/l) 

<0.17 <5 
<0.8S <25 
<0.85 <25 
<0.17 <S 
<0.17 <5 
<0.17 <S 
<0.8S <25 
<0.17 <5 
<0.17 <S 
<0.17 <5 
<0.17 <5 
<0.17 <S0 
<0.17 <S 
<0.17 <S 
<0.34 <10 
<0.17 <5 
<0.17 <5 
<0.17 <S 
<0.17̂ ' <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 

04 04 
Vll.O V14.0 

<0.17 <0.17 
<0.8S <0.85 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.I7 
<0.8S <0.85 
<0.17 ,<0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.24 <0.34 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 



SWMU 11 PHASE II. RFI 1991 
GIAHT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS, CONT. 

SAMPLE POINT NUMBER 03 03 03 03 03 04 04 04 04 04 
SAMPLE POINT DEPTH V4.0 V9.0 Vll.O V14.0 D14.0 V4.0 V9.0 E9.0 Vll.O V14.0 

(ug/l) 
PARAMETER UNITS 

Acetophenone ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S <0.17 <0.17 
a,a-Diaethylphenethylaaine ig/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
4-A»inobiphenyl •g/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
2,6-Dichlorophenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S <0.17 <0.17 
p-(Diaethylanino)Azobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
7,12-Diiethylbenzo(a) 

Anthracene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Diphenylaaine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 ,<0.17 
Ethyl tiethanesulfoaate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
3-Methylcholanthrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Methyl Methanesulfonate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
1-Naphthylaaine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
2-Naphtylaaine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
ll-Nitroso-di-Butylaaine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S <0.17 <0.17 
N-Nitrosopiperidine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Pentachlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Pentachloronitrobenzene ag/kg <0.85 <0.85 <0.85 <0.85 <0.8S <0.85 <0.85 <2S <0.8S <0.85 
Phenacetin ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
2-Picoline ag/kg <0.17 <0.17 <0.17 <0.17 *<0.17 <0.17 <0.17— <5 <0.17 <0.17 
Pronaaide • ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
1,2,4,5-Tetrachlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S <0.17 <0.17 
2,3,4,6-Tetrachlorophenol ag/kg <0.85 <0.85 <0.85 <0.8S <0.85 <0.85 <0.8S <25 <0.85 <0.85 



SWMU 81 PHASE I I . RFI 1991 
GIANT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS 

05 
V4.0 

05 
V9.0 

05 
Vll.O 

05 
V14.0 

05 
D14.0 

06 
A4.0 

06 
A9.0 

06 
A11.0 

06 06 
A14.0 E14.0 

(ug/l) 

N-Nitrosodiaethylaaine mg/kg <0.17 
Phenol mg/kg <0.17 
Aniline ag/kg <0.I7 
Bis(2-Chloroethyl)Ether ag/kg <0.17 
2-Chlorophenol ag/kg <0.17 
1.3- Dichlorobenzene ag/kg <0.17 
1.4- Dichlorobenzene ag/kg <0.17 
Benzyl Alcohol ag/kg <0.17 
1,2-Dichlorobenzene og/kg <0.17 
2-Methylphenol ag/kg <0.35 
Bis(2-Chloroisopropyl)Ether ag/kg <0.35 
4-Kethylphenol ag/kg <0.17 
N-Nitroso-di-n-Propylaaine sg/kg <0.17 
Hexachloroethane :g/kg <0.17 
Nitrobenzene :g/'<g <0.17 
Isophorene og/kg <0.17 
2-Nitrophenol ag/kg <0.17 
2,4-Diaethylphenol ag/kg <0.17 
Benzoic Acid sg/kg <0.85 
Bis(2-Chioroethoxy)Methane ag/kg' <0.17 
2,4-Dichlorophenol ag/kg <0.17 
1.2.4- Trichlorobenzene ag/kg <0.17 
Naphthalene ag/kg <0.I7 
4-Chloroaniline ag/kg <0.17 
Hexachiorobutadiene ag/kg <0.17 
4-Chlcro-3-Hethylphenol ag/kg <0.17 
2-Kethylnaphthalene ag/kg <0.17 
Hexachlorocyclopentadier.e ag/kg <0.17 
2.4.5- Trichloro?henol ag/kg <0.35 
2,4,5-Trichiorophenol ag/kg <0.35 
2- Nitroaniline ag/kg <0.17 
Diaethyiphthalate ag/kg <0.17 
Acenaphthalene ag/kg <0.17 
3- Nitroaniline ag/kg <0.85 
Acenaphthene ag/kg <0.17 
2,4-Dinitrophenol ag/kg <0.85 
4- Nitrophenol ag/kg <0.35 
2,4-Dinitrotoluene ag/kg <0.17 
2,6-Dinitrotoluene ag/kg <0.17 
Diethylphthalate ag/kg <0.17 
4-Chlorophenyl-Phenylether ag/kg <0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.S5 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.I7 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<0.S5 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.S5 
<0.17 
<0.17 
<0.17 
<0.I7 
<0.17 
<0.I7 
<0.17 
0.21 
<0.17 
<0.35 
<0.85 
<0.17 
<0.17 
<0.17 
<0.35 
<0.17 
<0.35 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<c.:7 
<0.35 
<0.35 
<0.17 
<0.17 
<0.17 
<n 
<0.17 
'0.17 
<0.17 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.I7 
<0.i7 

.a 
<0.17 
<0.35 
<C35 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.S5 
<0.17 
<0.I7 
<0.17 
<0.17 
<0.17 
<0.I7 
<0.17 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
0.33 

<0.17 
<0.S5 
<0.S5 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<0.S5 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<C17 
<0.17 
<0.17 
<0.3S 
<0.8S 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<0.S5 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.S5 
<0.S5 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.S5 
<0.35 
<0.17 
<0:17 
<0.17 

<o.:" 
<C17 
<0.17 
<0.17 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<o.:7 
<0.i7 
<0.17 
<0.17 
<-;.S5 
<C.S5 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.S5 
<0.17 
<C. 17 
<0.17 
<0.17 
<0.I7 
<0.17 
<0.17 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.3S 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 

<5 
<5 
<5 
<5 
<5 
<5 
<5 

' <5 
'5 
<5 
<5 
<5 
<5 
/C v J 

<5 
<5 
<5 
<5 
<25 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<25 
<25 
<5 
<5 
<2S 
<5 
<25 
<25 
<5 
<5-
<5 



SSMU tl 

8270 SEMI-VOLATILE ORGANICS, COST. 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS 

Flourene ag/kg 
4-Nitroaniline ag/kg 
4,6-Dinitro-2-Nethylphenol ag/kg 
N-Nitrosodiphenylaaine ag/kg 
4-'4-Broaopheny1-Phenylether ag/kg 
Hexachlorobenzene ag/kg 
Pentachlorophenol ag/kg 
Phenanthrene ag/kg 
Anthracene ag/kg 
Di-n-Butylphthalate ag/kg 
Flouranthene ag/kg 
Benzidine ag/kg 
Pyrene ag/kg 
Butylbenzylphthalate ag/kg 
3,3'-Dichlorobenzidine ag/kg 
Benzo(a)Anthracene og/kg 
Bis(2-Ethylhexyl)Phthalate ag/kg 
Chrysene ag/kg 
Benz6(b)Flouranthene ag/kg 
Benzo(k)Flouranthene ag/kg 
Benzo(a)Pyrene ag/kg 
Indeno(l,2,3-cd)Pyrene ag/kg 
Dibenzo(a,h)Anthracene ag/kg 
Benzo(g,h,i)Perylene ag/kg 
1- Chloronaphthane ag/kg 
2- Chloronaphthane ag/kg 
Dibenzo(a,j)Acridine ag/kg 
Di-n-Octylphthalate ag/kg 
1,2-Diphenylhydrazine ag/kg 

PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

05 05 
V4.0 V9.0 

<0.17 <0.17 
<0.85 <0.85 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.34 <0.34 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

05 05 
Vll.O V14.0 

<0.17 <0.17 
<0.85 <0.85 
<0.S5 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.34 <0.34 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

05 06 
D14.0 A4.0 

<0.17 <0.17 
<0.85 <0.85 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.34 <0.34 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

06 06 
A9.0 A11.0 

<0.17 <0.17 
<0.85 <0.85 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.85 <0.85 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.34 <0.34 
<0.17 <0.17 
<0.17^.<0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 
<0.17 <0.17 

06 06 
A14.0 E14.0 

(ug/l) 

<0.17 <5 
<0.85 <25 
<0.85 <25 
<0.17 <5 
<0.17 <5 
<0.17 , <5 
<0.8S <25 
<0.17 <5 
<0.17 <5 
0.26 <S 

<0.17 <5 
<0.17 <50 
<0.17 <5 
<0.17 <5 
<0.34 <10 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <S 
<0.17 <5 
<0.17 <S 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <5 
<0.17 <S 
<0.17 <5 



SIMU t l PHASE II , 8FI 1991 
GIANT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS, CONT. 

SAMPLE POINT NUMBER 05 05 .05 05 05 06 06 06 06 06 
SAMPLE POINT DEPTH V4.0 V9.0 Vll.O V14.0 D14.0 A4.0 A9.0 A11.0 A14.0 E14.0 

(ug/l) 
PARAMETER UNITS 

Acetophenone ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
a,a-Diaethylphenethylaaine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
4-Asinobiphenyl ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
2,6-Dichlorophenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
p-(Diiethylaaino)Azobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
7,12-Diaethylbenzo(a) 

Anthracene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Diphenylaaine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 • <5 
Ethyl Methanesulfonate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
3-Methylcholanthrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <s 
Methyl Methanesulfonate ag/kg <0.17 <0.17 <0.17 <0.17 <0.i7 <0.17 <0.17 <0.17 <0.i7 <5 
1-Naphthylaiine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 . 
2-Naphtylanlne ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
N-Nitroso-di-Butylaaine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
N-Nitrosopiperidine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Pentachlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 ' 
Pentachloronitrobenzene ag/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <25 
Phenacetin ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 «U7 <0.17 <5 
2-Picoline ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17~* <0.17 <0.17 <5 
Pronaaide ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
1,2,4,5-Tetrachlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
2,3,4,6-Tetrachlorophenol ag/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <2S 

6.18 





SWHU n 
PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

METALS 

SAMPLE POINT NUMBER 01 01 01 

SAMPLE POINT DEPTH V3.5 V5.0 V6.5 

PARAMETER UNITS 

Arsenic ag/kg <3 <3 <3 

Barium ag/kg 256 225 326 
Serylliua ag/kg 5.8 5.0 5.9 
Cadaiua ag/kg 0.3 <0.3 <0.3 
Cobalt ag/kg 5.7 5.6 5.8 
Chroniua ag/kg 7.3 6.4 7.4 
Copper ag/kg 5.2 5.0 5.3 
Mercury ag/kg <0.02 <0.02 <0.02 
Potassiua ag/kg 1820 1780 2270 
Nickel ag/kg 10.9 9.8 10.4 
Lead ag/kg 13 13 1-
Antiaony ag/kg <3 <3 <3 
Seieniua ag/kg <0.3 <0.3 <0.3 
Vanadiua ag/kg 15.4 IS. 3 15.4 
Zinc ag/kg 15.0 14.2 15.6 

02 02 02 03 03 03 
73.5 V5.0 V6.5 A3.5 A5.0 A6.5 

<3 <3 <3 <3 <3 <3 
234 204 268 410 243 286 
2.2 1.4 1.3 1.0 1.1 i i 

* • • 
<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 
4.9 3.6 3.1 2.9 4.0 4.4 
6.1 4.2 3.0 3.3 4.4 4.4 
5.7 4.3 4.2 3.2 4.5 5.9 
<0.02 <0.02 <0.02 <0.C2 <0.02 <0.C2 
1620 1730 1100 624 1730 1470 
9.0 6.5 4.5 5.1 4.6 6.3 
9 8 9 7 3 10 
<3 <3 <3 <3 <3 <3 
<3 <3 <3 <3 <3 <3 
13.3 13.9 13.3 11.4 12.3 15.0 
13.2 10.6 8.0 12.0 11.9 11.3 

s m t 2 PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS 
pH 

01 01 01 02 02 02 C3 03 03 
V3.S 75.0 76.5 73.5 V5.0 V6.5 A3.5 A5.0 A6.5 

7.78 7.76 7.66 7.54 7.54 7.53 8.14 7.44 7.53 



SflMU *2 PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

METALS 

06 06 
V6.5 E6.5 

(ag/1) 

<3 <0.005 
176 <0.010 

Bervlliua ag/:<9 i-& ^ i-° ^ u-u v ' 3 0 , 5 < 0 , 0 0 5 

C a d^ i u i .-/!,„ , n n i <ft •? <n..1 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.005 

Cobalt 
Chroaiua 
Copper 
Mercury ag/xg <U.IM û.ui ̂u.ut ̂u.ut -w.v* — -
_ . .„/!,„ r>m HQrt MM 1770 1690 327 1420 685 531 338 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER 

Arsenic 
BariuB 

04 04 04 04 05 05 05 06 06 

V3.5 V5.0 V6.5 D6.5 A3.5 A5.0 A6.5 V3.5 V5.0 

UNITS 

ag/kg <3 <3 <3 <3 <3 <3 <3 <3 <3 

ag/kg 216 245 296 236 191 526 237 327 158 
ag/kg 1.6 2.1 1.5 1.6 1.1 0.5 0.9 0.9 0.6 
ag/kg <0.3 0.4 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 
ag/kg 4.6 6.4 4.4 4.9 3.7 1.8 3.4 2.8 2.2 
ag/kg 6.4 10.1 4.8 5.4 4.4 1.2 3.8 '3.3 2.6 
ag/kg 4.7 4.9 5.7 6.0 4.2 2.9 3.6 3.0 3.4 
ag/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
ag/kg 2210 3490 1350 1220 1690 327 1420 685 531 

ag/kg 8.9 12.4 7.6 6.0 7.0 3.1 5.4 4.3 3.9 
ag/kg 10 9 9 11 7 <5 6̂  6 7 
ag/kg <3. <3 <3 <3 <3 <3 <3 <3 <3 
ag/kg <3 <3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 
ag/kg 16.6 20.0 10.5 15.0 13.2 8.4 12.6 12.6 10.9 
ag/kg 14.1 19.2 12.2 12.5 11.7 4.3 8.3 8.3 7.1 

1.7 <0.010 
1.7 <0.010 

Potassiua 
Nickel 
Lead 
Ant'aonv a9/K9 < J ^ S J V J "J > J 

S e l * n i U B <"* <n l < n - ' ? < 0 - 3 < 0 - 3 < 0 - 3 < 0 - 3 < 0 - 3 < 0 , 3 

2.4 <0.010 
<0.02 K0.000 

<1.0 

Vanadiua 
Zinc 

s m ,2 PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

.6 <0.020 
<5 <0.002 
<3 <0.05 

<0.005 
6.7 <0.010 
5.2 0.020 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER «8ITS 
pH 

04 04 04 04 05 05 05 06 06 06 06 
V3.5 V5.0 V6.5 D6.5 A3.5 A5.0 A6.5 V3.5 V5.0 V6.5 E5.5 

7.48 7.60 7.93 7.83 7.49 7.63 7.78 8.20 8.12 8.23 5.29 

6.20 



sm t2 PHASE I I . RFI 1991 
GIANT REFINING 

CINIZA 

METALS 

SAMPLE POINT NUMBER 07 07 07 08 08 08 08 09 09 09 09 
SAMPLE POINT DEPTH 73.5 V5.0 V6.5 A3.5 A5.0 A6.5 E6.5 V3.5 75.0 76.5 D6.5 

(ag/1) 
PARAMETER UNITS 

Arsenic ag/kg <3 <3 <3 <3 <3 <3 <0.005 <3 <3 ' <3 <3 
Bariui ag/kg 235 172 284 395 590 344 <0.010 220 .226 269 350 
Berylliua ag/kg 7.7 7.8 7.4 18.2 9.3 6.1 <O.005 9.5 7.8 9.3 8.3 
Cadaiua ag/kg 0.5 0.3 0.3 <0.6 <0.3 <0.3 <0.005 0.3 <0.3 <0.3 <0.3 
Cobalt ag/kg 6.7 6.9 6.9 7.8 7.1 4.5 <0.010 8.3 5.8 6.8 6.2 
ChroaiuB ag/kg 11.4 10.9 9.5 13.4 9.9 5.7 <0.010 14.1 8.8 11.5 9.1 
Copper ag/kg 5.5 5.4 7.5 7.3 5.8 3.4 <0.010 4.5 5.1 5.5 5.4 
Mercury ag/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.000 <0.02 <0.02 <0.02 <O.02 
Potassium ag/kg 3770 3620 2190 5360 3150 1390 <1.0 4260 2920 4110 3260 
Nickel ag/kg 12.5 12.4 12.1 12.0 11.2 7.6 <0.020 15.6 11.2 12.4 11.4 
Lead ag/kg 12 11 10 10 12 10 <0.00? 12 10 11 10 
Antiaony ag/kg <3 <3 <3 <6 <3 <3 <O.0S <3 <3 <3 <3 
Seieniua ag/kg <0.3 <0.3 <0.3 <3 <3 <0.3 <0.010 <3 <3 <3 <3 
Vanadiua ag/kg 20.0 17.5 17.1 22.6 15.9 12.0 <0.010 21.7 15.0 18.0 14.8 
Zinc ag/kg 25.3 20.8 17.9 28.3 20.2 13.5 0.012 21.0 18.2 21.1 18.6 

SWMU »2 PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

SAMPLE POINT NUMBER 07 07 07 08 08 08 08 09 09 09 09 
SAMPLE POINT DEPTH V3.5 V5.0 V6.5 A3.5 A5.0 A6.5 E6.S V3.5 V5.0 76.5 D6.5 

PARAMETER UNITS 
pH — 7.51 7.71 7.85 8.09 8.31 8.60 5.69 7.62 7.73 7.90 7.88 

6.21 



SW8U t l PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

METALS 

SAMPLE POINT NUMBER 10 10 10 11 i i 11 12 12 12 
SAMPLE POINT DEPTH A3.5 A5.0 A6.5 V3.5 V5.0 V6.5 V3.5 V5.0 V6.5 

PARAMETER UNITS 

Arsenic ag/kg <3 <3 <3 <3 <3 <3 <3 <3 <3 
Bariua ag/kg 260 267 285 266 203 199 251 216 . 254 
BerylliuD ag/kg 8.3 5.6 9.5 3.6 3.0 3.6 3.2 1 1 3.0 
Cadaiua ag/kg <0.3 0.3 <0.3 0.4 0.4 0.4 0.4 <0.3 0.3 
Cobalt ag/kg 7.0 5.1 7.5 6.4 6.3 5.9 5.9 5.3 5.5 
Chroaiua ag/kg 11.9 8.1 12.0 9.6 9.2 8.8 8.7 7.3 7.4 
Copper ag/kg 5.4 5.2 6.0 3.2 3.6 4.7 2.7 4.2 2.3 
Mercury ag/kg <0.02 <0.02 ' <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Potassiua ag/kg 3790 2090 3460 3290 3110 2760 2780 2880 2550 
Nickel ag/kg 13.2 9.2 12.9 13.2 13.4 12.6 12.1 "1.1 10.0 
Lead ag/kg 10 10 11 6 8 9 7 7 7 

Antiaony ag/kg <3 <3 <3 <3 <3 <3 <3 <3 <3 
Seieniua ag/kg <3 <0.3 <0.3 <0.3 <0.2 <0.3 <0.3 <0.3 <0.3 
Vanadiua ag/kg 17.3 12.4 18.1 16.4 15.5 15.5 15.7 15.4 13.3 
Zinc ag/kg 19.9 16.4 21.1 19.4 19.2 18.0 18.2 15.5 15.3 

SWMU n PHASE I I , RFI 1991 
GIANT SEFINING 

CINIZA 

SAMPLE POINT NUMBER 10 10 10 11 1 1 11 - 0 12 1 o 

SAMPLE POINT DEPTH A3.5 A5.0 A6.5 V3.5 V5.0 V6.5 V3.5 V5.0 76.5 

PARAMETER UNITS 
pH — 7.47 7.39 7.32 7.60 7.39 3.06 7.47 7.56 7.30 



SWMU 12 

METALS 

PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

SAMPLE POINT NUMBER 13 13 13 14 14 14 14 15 15 15 
SAMPLE POINT DEPTH V3.5 V5.0 V6.5 A3.5 A5.0 A6.5 D6.5 A3.5 A5.0 A6.5 

PARAMETER UNITS 

Arsenic ag/kg <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 
Bariuo ag/kg 204 281 305 276 . 223 280 278 231 327 260 
Berylliua ag/kg 2.9 2.8 3.2 2.1 1.9 3.2 2.5 3.7 4.0 3.3 
Cadniua ag/kg <0.3 <0.3 0.3 0.3 <0.3 0.3 0.3 0.3 <0.3 0.4 
Cobalt ag/kg 5.8 5.3 5.9 3.9 3.6 6.0 5.2 5.0 6.6 6.0 
ChroniuB ag/kg 8.1 7.6 8.2 5.5 4.0 9.0 7.2 9.6 10.0 9.4 
Copper ag/kg 3.1 2.9 3.4 2.1 3.2 3.0 2.9 3.2 3.7 ' 3.4 
Mercury ag/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Potassiua ag/kg 2560 2530 1930 1620 947 3300 2500 3100 3220 3020 
Nickel ag/kg 11.3 10.7 11.0 7.6 6.9 12.6 10.5 11.5 13.1 11.3 
Lead ag/kg 9 9 8 6 7 8 6 7 5 •? 
Antiaony ag/kg <3 <3 <3 <3 <3 <3 <3 • <3 <3 <3 
Seieniua ag/kg <0.3 <0.3 <0.3 <3 <0.3 <3 <2 <0.3 <3 • v 

Vanadiua ag/kg 15.7 10.7 14.4 11.7 10.9 15.3 17.3 16.? 17.3 16.1 
Zinc ag/kg 17.5 17.3 16.3 12.0 9.2 19.0 16.0 13.7 20.2 13.1 

SWMU 12 PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

SAMPLE POINT NUMBER 13 13 13 14 7 

i. ~± 
14 15 15 

SAMPLE POINT DEPTH V3.5 V5.0 V6.5 A3.5 A5.0 A6.5 D6.5 A3.5 A5.0 A6.5 

PARAMETER UNITS 
PH — 7.96 7.91 8.27 8.08 8.55 3.57 3.54 8.03 8.43 7.37 



SWMU *2 PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

METALS 

SAMPLE POINT NUMBER 16 16 16 17 17 17 18 18 18 
SAMPLE POINT DEPTH V3.5 V5.0 V6.5 73.5 75.0 V6.5 A3.5 A5.0 A6.5 

PARAMETER UNITS 

• 
Arsenic ag/kg <3 <3 <3 <3 <3 <3 <3 <3 <3 
Bariun ag/kg 138 249 302 . 260 333 260 223 241 281 
Berylliui ag/kg 1.5 4.5 2.0 3.1 2.9 3.7 4.3 4.6 4.3 
Cadniua ag/kg <0.3 0.4 0.3 0.5 0.5 <0.3 0.3 0.5 0.5 
Cobalt ag/kg 2.5 7.0 4.1 6.4 7.0 6.2 6.3 6.8 5.5 
ChroniuB ag/kg 2.8 11.3 4.3 10.8 11.5 8.5 11.1 12.9 11.1 
Copper ag/kg 2.0 3.9 2.9 3.9 3.2 3.5 3.5 3.1 4.0 
Mercury ag/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Potassiua ag/kg 930 4050 1460 3170 3770 2920 2440 4260 2320 
Nickel ag/kg 5.3 13.9 3.0 12.3 14.2 12.4 .12.8 14.0 3.1 
Lead ag/kg 11 9 10 9 6 8 7 8 3 
Antiaony ag/kg <3 <3 <3 <3 <3 <3 <3 • • <3 <3 
Seieniua ag/kg <3 <3 <0.3 <3 <3 <3 <3 <3 <0.2 
Vanadiua ag/kg 7.2 21.6 9.8 18.4 17.6 16.4 16.8 19.2 17.4 
Zinc ag/kg 7.9 21.3 11.5 19.3 22.5 13.6 19.2 21.4 21.0 

SWMU 12 PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

SAMPLE POINT NUMBER 16 16 15 17 17 17 IS 18 13 
SAMPLE POINT DEPTH V3.5 V5.0 V5.5 73.5 75.0 V6.5 A3.5 A5.0 A6.5 

PARAMETER UNITS -

pH — 3.20 8.51 3.S9 7.61 7.93 0 i t 7 7"> 7.73 7.32 



SVMU n PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 01 01 
SAMPLE POINT DEPTH V3.6 V5.0 

PARAMETER UNITS 

Carbon Disulfide og/kg <0.S <0.5 
1,2-Dichlorethane ag/kg <0.S <0.S 
2-Butanone (MEK) ag/kg <0.5 <0.5 
Benzene ag/kg <O.S <0.S 
2-Chloroethylvinylether ag/kg <0.5 <0.5 
Toluene ag/kg <0.S <0.5 
Chlorobenzene ag/kg <0.S <0.S 
Ethybenzene ag/kg <0.S <0.5 
Styrene ag/kg <0.S <0.5 
Total Xylenes ag/kg <0.5 <0.5 
1,4-Dioxane ag/kg <7.5 <7.5 
1,2-Dibrouoethane (EDB) ag/kg <1.0 <1.0 

01 02 02 02 03 03 03 
V6.5 V3.5 V5.0 V6.5 V3.5 V5.0 V6.S 

<0.S <0.S <0.5 <0.5 <0.5 <0.S <0.5 
<0.S <0.5 <0.S <0.5 <O.S <0.5 <O.S 
<0.5 <0.5 <0.5 <0.S <0.5 <0.5 <0.5 
<0.S <0.S <O.S <0.S <0.S <0.S <0.S 
<0.5 <0.5 <0.S <0.5 <0.5 <0.5 <0.S 
5 <0.5 <0.S <0,5 <0.5 <0.S <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <o:5 
<0.S <0.5 <0.S <0.5 <0.S <0.5 <C5 
<0.5 <0.5 <0.S <0.S <0.5 <o.s <0.5 
.<0.5 <0.5 <0.5 <0.S <0.S <0.5 <0.S 
<7.5 <7.5 <7.5 <7.S <7.5 <7.5 <7.5 
<1.0 <1.0 <1.0 <1.0 <1.0. <1.0 <1.0 

6.25 



SHHU 12 PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 04 04 04 04 OS 05 05 06 06 06 06 
SAMPLE POINT DEPTH V3.5 V5.0 V6.5 D6.S V3.5 V5.0 V6.5 V3.S VS.O V6.S E6.5 

(ug/l 
PARAMETER UNITS 

Carbon Disulfide ag/kg <0.5 <0.5 <0.S <0.S <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 
1,2-Dichlorethane ag/kg <0.S <0.S <0.S <0.S <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 
2-Butanone (MEX) ag/kg <0.S <0.S <0.5 <0.5 <0.S <0.5 <0.5 <0.5 <0.5 <0.5 <5 
Benzene • ag/kg <0.5 <0.5 <0.S <o.s <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 
2-Chloroethylvinylether ag/kg <0.5 <0.5 <0.S <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 
Toluene ag/kg <0.S <O.S <0.S <0.S <0.S <0.5 <0.5 <0.5 <0.5 <0.5 <5 
Chlorobenzene ag/kg <0.5 <0.S <o.s <0.5 <0.S <0.5 <0.5 <0.5 <0.5 <0.5 <5 
Ethybenzene ag/kg <0.S <0.5 <o.s <o..s <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 
Styrene ag/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 
Total Xylenes ag/kg <0.5 <0.5 <0.S <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0,5 <5. 
1,4-Dioxane ag/kg <7.5 <7.5 <7.S <7.S <7.5 <7.5 <7.5 <7.5 <7.5 <7.5 <io' 
1,2-Dibroaoethane (EDB) ag/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0. <1.0 <1.0 <1.0 <2.5 

6.26 



SWMU t2 PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 07 07 07 
SAMPLE POINT DEPTH V3.5 V5.0 V6.S 

PARAMETER UNITS 

Carbon Disulfide ag/kg <0.5 <0.5 <0.3 
1,2-Dichlorethane ag/kg <0.5 <0.S <0.5 
2-Butanone (MEX) ag/kg <0.5 <0.5 <0.S 
Benzene ag/kg <0.5 <0.5 <0.S 
2-Chloroethylvinylether ag/kg <0.5 <0.S <o.s 
Toluene ag/kg <0.S <0.S 0.011 
Chlorobenzene ag/kg <0.5 <0.5 <o.s 
Ethybenzene ag/kg <0.5 <0.5 <o.s 
Styrene ag/kg <0.5 <0.5 <0.5 
Total Xylenes aq/kq <0.5 <0.5 <o.s 
1,4-Dioxane ag/kg <7.5 <7.S <7.S 
1,2-Dibroaoethane (EDB) ag/kg <1.0 <1.0 <1.0 

08 08 08 08 09 09 09 09 
A3.5 A5.0 A6.5 E6.5 V3.S V5.0 V6.5 D6.5 

(ug/l) 

<0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.S 
<0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.S <0.S 
<0.5 <0.5 <0.S <5 <0.5 <0.5 <0.S <0.5 
<0.S <0.S <0.S <5 <0.5 <0.5 <0.5 <0.S 
<0.5 <o.s <0.5 <S <0.5 <0.5 <C5 <0.5 
0.009 0.013 <0.5 <5 <0.S <0.5 0.007 <0.5 
<0.5 <0.S <0.5 <S <o.s <0.5 ' <0.5 <o.s 
<0.5 <0.5 <0.5 <5 <o.s <0.5 <0.5 <0.5 
<0.5 <0.S <0.5 <5 <0.5 <0.S <0.5 <o.s 
<0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <o.s 
<7.S <7.5 <7.5 <10 <7.5 <7.5 <7.3 <7.5 
<1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <i.O <1.0 

6.27 



SM; #2 PHASE I I , RFI 1991 
GIAHT REFINING 

CINIZA 

S240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 10 10 
SAMPLE POINT DEPTH A3.5 A5.0 

PARAMETER UNITS 

Carbon Disulfide ag/kg <0.5 <0.5 
1,2-Dichlorethane ag/kg <0.5 <0.5 
2-Butanone (MED ag/kg <0.5 <0.5 
Benzene ag/kg <0.5 <0.5 
2-Chloroethylvinylether ag/kg <0.5 <0.5 
Toluene ag/kg <0.5 0.005 
Chlorobenzene ag/kg <0.S <0.5 
Ethybenzene ag/kg <0.5 <0.5 
Styrene ag/kg <0.S <0.5 
Total Xylenes ag/kg <0.S <0.5 
1,4-Dioxane ag/kg <7.5 <7.5 
1,2-Dibroaoethane (EDB) ag/kg <1.0 <1.0 

10 11 11 11 12 12 12 
A6.5 V3.S V5.0 V6.5 V3.5 VS.O V6.5 

<0.5 <0.5 <0.5 <0.5 <0.S <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.S <0.5 <0.5 <0.5 <0.5 <0.5 
<0.S <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.S <0.5 <0.5 <0.5 <0.5 <0.5 
0.005 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.S <0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
<7.5 <7.5 <7.5 <7.5 <7.5 <7.5 <7.5 
<1.0 <1.0 <1.0 <1.0 <1.0 . <1.0 <1.0 



SWMU *2 PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS • 

Carbon Disulfide ag/kg 
1,2-Dichlorethane. ag/kg 
2-Butanone (MEK) ag/kg 
Benzene ag/kg 
2-Chloroethylvinylether ag/kg 
Toluene ag/kg 
Chlorobenzene ag/kg 
Ethybenzene ag/kg 
Styrene ag/kg 
Total Xylenes ag/kg 
1,4-Dioxane ag/kg 
1,2-Dibroaoethane (EDB) ag/kg 

13 13 13 14 14 
V3.S V5.0 V6.S A3.5 A5.0 

<0.S <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <O.S <O.S <0.5 <0.5 
<0.5 <0.5 <0.5 <0.S <0.5 
<0.S <0.5 <0.5 <0.5 <0.5 
<0.S <0.5 0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.S <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.S <0.5 
<7.5 <7.5 <7.5 <7.5 <7.5 
<1.0 <1.0 <1.0 <1.0 <1.0 

14 14 15 IS 15 
A6.5 D6.5 A3.5 A5.0 A6.5 

<0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 ' <0.5 
<0.5 <0.5 <0.5 <0.5 <C5 
<0.5 <0.5 <0.5 <0.5 <0.S 
<0.5 <0.5 <0.5 <0.5 <0.5 
<7.5 <7.5 <7.5 <7.5 <7.S 
<1.0 <1.0 <1.0 <i.0 <1.0 



PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 16 16 
SAMPLE POINT DEPTH V3.5 V5.0 

PARAMETER UNITS 

Carbon Disulfide ag/kg <0.S <0.5 
1,2-Dichlorethane ag/kg <0.5 <0.5 
2-Butanone (MED ag/kg <0.5 <0.5 
Benzene ag/kg <0.S <0.5 
2-Chloroethylvinylether ag/kg <0.S <0.5 
Toluene ag/kg <0.5 <0.5 
Chlorobenzene ag/kg <0.5 <0.5 
Ethybenzene ag/kg <0.5 <0.5 
Styrene ag/kg <0.S <0.5 
Total Xylenes ag/kg <0.S <0.5 
1,4-Dioxane ag/kg <7.S <7.5 
1,2-Dibroaoethane (EDB) ag/kg <1.0 <1.0 

16 17 17 17 18 18 18 
V6.S V3.5 V5.0 V6.S A3.S AS.O A6.5 

<0.5 <0.5 <0.S <0.5 <0.5 <0.5 <0.S 
<0.5 <0.5 <0.S <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <o.s <0.5 <0.S <0.5 <0.S 
<0.S <0.S <o.s <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.S <0.S <0.5 <0.5 <0.5 
<0.S <0.5 <0.S <0.5 <0.5 <0.S <0.S 
<0.5 <0.5 <0.5 <0.5 <0.5 <0.S <0.S 
<0.5 <0.S <0.5 <0.5 <0.5 <0.5 <0.5 
<0.S <0.5 <0.5 <0.5 <0.S <C5 <0.S 
<0.5 <0.S <0.S <0.S <0.5 <0.5 <0.5 
<7.5 <7.5 <7.5 <7.S <7.S <7.5 <7.5 
<1.0 <1.0 <1.0 <1.0 <1.0 • <1.0 <1.0 



SWMU 12 PHASE TI, RFI 1991 
GIANT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS 

Phenol ag/kg 
1,3-Dichlorobenzene ag/kg 
1,4-Dichlorobenzene ag/kg 
1,2-Dichlorobenzene ag/kg 
2-Hethylphenol ag/kg 
4-Methylphenol ag/kg 
2,4-Diaethylphenol ag/kg 
Naphthalene ag/kg 
Dinethylphthalate ag/kg 
2,4-Dinitrophenol ag/kg 
4-Nitrophenol ag/kg 
Diethylphthalate ag/kg 
Phenanthrene ag/kg 
Anthracene ag/kg 
Di-n-butylphthalate ag/kg 
Flouranthene ag/kg 
Pyrene ag/kg 
Butylbenzylphthalate ag/kg 
Benzo(a)anthracene ag/kg 
Bis(2-ethylhexyl)phthalate ng/kg 
Chrysene ag/kg 
Di-n-octylphthalate ag/kg 
Benzo(b)£louranthene ag/kg 
Benzo(fc)flouranthene ag/kg 
Benzo(a)pyrene ag/kg 
Dibenzo(a,h)anthracene ag/kg 
Benzenethiol ag/kg 
Dibenzo.a,j)acridine sg/kg 
7,12-Di->ethylienz(a}3nr.hrscene ng/kg 
Indene sg/kg 
Methylchrysene ng/kg 
1-Methylnaphthalene ug/kg 
3-Methylphenol ag/kg 
Pyridine ag/kg 
Quinoline ag/kg 

01 01 01 
V3.S V5.0 V6.5 

<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.85 <0.8S <0.85 
<0.85 <0.85 <0.85 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
0.3 <0.17 <0.17 

<0.17 <0.17 <0.17 
<0,17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.I7 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.I7 
<0.17 <0.17 <0.17 

<5 <5 <5 
<5 <5 <5 

<0.85 <0.8S <0.85 

02 02 02 
V3.5 V5.0 V6.S 

<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.I7 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.8S <0.85 <0.8S 
<0.85 <0.85 <0.85 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.I7 
<0.17 <0.17 <0.17 
<0.17 <0.i7 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<S <S <5 
<5 <5 <S 

<0.35 <0.85 <0.85 

03 03 03 
A3.5 A5.0 A6.5 

<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.I7 <0.I7 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.8S <0.8S <0.8S 
<0.85 <0.85 <0.85 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 

• J <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <:0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<5 <5 <S 
<5 <5 <5 

<0.85 <0.8S <0.85 



SWMU tl PHASE I I , RFI 1991 
GIAHT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS 

SAMPLE POINT NUMBER 04 04 04 04 05 05 05 
SAMPLE POINT DEPTH V3.5 V5.0 V6.5 D6.S A3.5 A5.0 A6.5 

PARAMETER UNITS 

Phenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1.3- Dichlorobenzene ag/kg <0.17 <0.17 <Q.17 <0.17 <0.17 <0.17 <0.17 
1.4- Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1,2-Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2- Methylphenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
4-Methylphenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2,4-Diaethylphenol ag/kg <0.17 <0.17 <0.17 <0.I7 <0.17 <0.17 <0.17 
Naphthalene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Diaethylphthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2,4-Dinitrcphenol ag/kg <0.35 <0.85 <0.85 <0.85 <0.85 <0.35 <0.85 
4-Nitrophenol ag/kg <0.85 <0.85 <0.85 <0.85 <0.3S <0.85 <0.85 
Diethylphthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Phenanthrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Anthracene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Di-n-butyiphthalata ag/kg <0.17 <0.17 <0.17 <0.17 <0.I7 <0.17 <0.17 
Flouranthene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Pyrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Butylbenzylphthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Benzo(a(anthracene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Bis(2-ethylhexyl)phthalate ag/kg <0.17 <0.17 <C17 <0.17 <0.17 <0.17 <0.17 
Chrysene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Di-n-octylphthalate ag/kg <0.17 <0.17 <0.I7 <0.17 <0.17 <0.17 <0.17 
Benzo(b)flouranthene ag/kg <0.17 <0,17 <0.17 <0.17 <0.17 <0.i7 <0.i7 
Benzo(k)flouranthene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
3enzo(a)pyrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Dibenzo(a,h).anthracene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Benzenethiol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Dibenzo(a,j)acridine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
7,12-Disethylb5nz(a)anthracene ag/kg <0.17 <0.I7 <0.i7 <0.17 <0.17 <0.17 <0.17 
Indene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Methylchrysene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1-Methylnaphthalene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
3- Methylphenol ag/kg <S <5 <S <5 <5 <5 <5 
Pyridine ag/kg <5 <S <5 <5 <5 <5 <5 
Quinoline ag/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 

06 06 06 06 
V3.5 V5.0 V6.5 E6.5 

(ug/l) 

<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.I7 <0.17 <5 
<0.i7 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17. <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.35 <0.85 <0.35 <25 
<0.35 <0.35 <0.85 <25 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.I7 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.i7 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 . 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 
<0.17 ,<0.17 <0.17 <5 
<0.17 <0.I7 <0.17 <S 
<0.17 <0.17 <0.17 <5 
<0.17 <0.17 <0.17 <5 

<5 <5 <5 <5 
<5 <5 <5 <5 

<0.85 <0.85 <0.8S <25 



I 
J 

SWMU *2 

8270 SEMI-VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER UNITS 

Phenol og/kg 
1.3- Dichlorobenzene ag/kg 
1.4- Dichlorobenzene ag/kg 
1,2-Dichlorobenzene ag/kg 
2- Methylphenol ag/kg 
4-Methylphenol ag/kg 
2,4-Diaethylphenol ag/kg 
Naphthalene ag/kg 
Diaethylphthalate ag/kg 
2,4-Dinitrophenol ag/kg 
4-Nitrophenol ag/kg 
Diethylphthalate ag/kg 
Phenanthrene ag/kg 
Anthracene ag/kg 
Di-n-butylphthalate ag/kg 
Flouranthene ag/kg 
Pyrene ag/kg 
Butylbenzylphthalate ag/kg 
Benzo(a)anthracene ag/kg 
Bis(2-ethylhexyl;phthalate ag/kg 
Chrysene • ag/kg 
Di-n-octylphthalate ag/kg 
Benzo(b)flouranthene ag/kg 
3enzo(k)flouranthene ag/kg 
Benzo(a)pyrene ag/kg 
Dibenzo(a,'.i) anthracene ag/kg 
Benzenethiol ag/kg 
Dibenzo(a,j)acridine ag/kg 
7,12-Diaetv/ibenz(a!anthracene ag/kg 
Indene ag/kg 
Methylchrysene ag/kg 
l-Methylnaphthalene mg/kg 
3- Methylphenol ag/kg 
Pyridine ag/kg 
Quinoline ag/kg 

PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

07 
V3.5 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 

<S 
<S 

<0.85 

07 
V5.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.I7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 

<5 
<5 

<0.85 

07 
V6.5 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<0.35 

"<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<C. 17 
<0.17 
<0.17 
<0.17 

<5 
<5 

<0.85 

08 
A3.5 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.8S 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.I7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 

<5 
<5 

<0.85 

08 
A5.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.I7 
<0.17 
<0.85 
<0.3S 
<0.17 
<0.17 
<0.17 
<o.:7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.I7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.I7 
<0.17 
<0.17 
<0.17 

<5 
<S 

<0.85 

08 
A6.S 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.8S 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.I7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 

<5 
<5 

<0.35 

08 
E6.5 

(ug/l) 

09 
V3.5 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<S 
<S 

<25 
<25 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<S 
<5 
<5 
<5 
<S 

<2S 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.3S 
<0.17 
<0r 17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<C17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 

<5 
<5 

<0.85 

09 09 09 
V5.0 V6.5 D6.5 

<0.I7 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.1? 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 •<0.I7 <0.17 
<0.17 <0.I7 <0.17 
<0.35 <0.S5 <0.35 
<0.S5 <0.C5 <0.35 
<0.17 <0.I7 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.;7 <0.17 <0.17 
<0.17 <C17 <0.17 
<0.17 <0.I7 <0.17 
<0.17 <0.17 <0.17 
<0.17 <C17 '0.17 
<0.17 <0.17 <0.17 
<0.17 <o.:i <0.17 
<0.17 <0.17 <0.17 
<0.I7 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.I7 <0.17 
<0.17 <0.17 <0.17 

<0.1? <0.17 
<0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 

<5 <5 <S 
<5 <5 <S 

<O.S5 <0.35 <0.35 

I 

6 . 3 3 



SWMU 12 PHASE II , BFI 1991 
GIAHT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS 

SAMPLE POINT NUMBER 10 10 10 11 11 11 12 12 12 
SAMPLE POINT DEPTH A3.5 A5.0 A6.5 V3.S V5.0 V6.S V3.5 V5.0 V6.S 

PARAMETER UNITS 

Phenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1,3-Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1,4-Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1,2-Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2-Methylphenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
4-Methylphenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2,4-Di»ethylphenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Naphthalene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Diaethylphthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <Q. 17 
2,4-Dinitrophenol ag/kg <0.85 <0.85 <0.35 <0.35 ' <0.S5 <0.85 <0.35 <c.es <0.S5 
4-Nitrophenol ag/kg <0.35 <0.55 <0.S5 <0.35 <0.3S <0.3S <0.S5 <C35 <C35 
Diethylphthalata ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Phenanthrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Anthracene ng/kg <0.17 <0.17 <0.17 <0.17 <0.17 <C.I7 <C. 17 <0.I7 <C. 17 
Di-n-butyiphthaiate <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0 '7 <0.17 
Flouranthene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.I7 <0.17 <0.17 <3.I7 
Pyrene aq/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <P :? <0.17 <0.17 
Butylbenzylphthalate sg/kg <0.17 <0.17 <0.17 <0.17 .<0.17 <0.17 I T <0.17 <0.17 
Benzo(a)anthracene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <(]. 17 
3is(2-ethylhexyl)?hthalate sg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 / A 17 

"•• ' i . i / 

Chrysene ag/kg <0.17 <0.17 <0.17 <0.i7 <0.17 <0.17 <0.17 <0.17 <Ci.l7 
Di-n-cctylphthaiate ag/kg <0.17 <0.17 <0.17 <0.17 <C17 <0.17 <0.17 <0.17 <0.I7 
Benzo(b!flouranthene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.I7 <0.17 
3en:o(k)flouranthene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
3enzofa)pyrene ag/kg <0.17 <0.17 c0.17 <0.I7 <0.17 <0.17 <0.17 <0. : 7 <0.17 
D ibenzo(a,h)anthracene ng/kg <0.17 <0.17 <0.17 <0.17 <0.17 <-.17 / A ' T 

' 0 . i ( <C17 <0.17 
Benzsnethiol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Dibenzo.a,j)acridine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
7,i2-Disethylbenz(a)anthracene sg/kg <0.17 <0.17 <0.17 <0 " 7 <0.17 <0.17 <0.17 <0.I7 cO. 17 
Indene ag/kg <0.17 <0.17 <0.17 <0.17 <C17 <0.17 <0.17 <0.I7 <0.17 
Methylchrysene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1-Methylnaphthalene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
3-Methylphenol ag/kg <S <S <5 <S <5 <S <5 <5 <S 
Pyridine ag/kg <5 <5 <5 <S <S <5 <5 <5 <5 
Quinoline ag/kg <0.85 <0.B5 <0.8S <0.35 <0.85 <0.85 <O.SS <0.8S <0.85 



SWMU 12 PHASE I I , RFI 1991 
GIANT REFINING. 

CINIZA 

8270 SEMI-VOLATILE ORGANICS 

SAMPLE POINT NUMBER 13 13 13 14 14 14 14 IS IS IS 
SAMPLE POINT DEPTH V3.S V5.0 V6.5 A3.S A5.0 A6.5 D6.5 A3.5 AS.Q A6.S 

PARAMETER UNITS 

Phenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1.3- Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1.4- Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1,2-Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2- Methylphenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.I7 
4-Methylphenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2,4-Diaethylphenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.i7 
Naphthalene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Diaethylphthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2,4-Dinitrophenol ag/kg <0.8S <0.85 <0.8S <0.8S <0.3S <0.85 <0.S5 <0.85 <0.85 <0.85 
4-Nitrophenol ag/kg <0.35 <0.85 <0.85 <0.35 <0.S5 <0.85 <0.8S <0.35 <0.35 <0.B5 
Diethylphthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Phenanthrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17- <0.17 <0.17 
Anthracene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
3i-n-butyl?hthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <u.l7 <0.I7 
Flouranthene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <C17 <0.17 
Pyrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Butylbenzylphthalate ag/kg <0.'17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
3enzo(a)anthracene sg/kg <0.I7 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0:.17 <0.I7 <0.17 
Bis(2-ethylhexyl)phthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0;17 <0.17 <0.I7 
Chrysene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Di-n-octylphthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Benzo(b)flouranthene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Benzo.k)flouranthene ag/kg <0.I7 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
3enzo(a)pyrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.I7 <0.17 <0.17 <0.17 <0.17 <0.17 
Dibenzo(a,h)anthracene ag/kg <0.17 <0.17 <0.i7 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Benzenethiol ag/kg <0.17 <0.17 <0.17 <0.17 <0,17 <0.17 <0.17 <0.17 <0.17 <0.17 
Dibenzo(a,j)acridine ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <C17 <0.17 <0.17 
7,12-Diaethylbenz(a)anthracer.e ag/kg <0.17 <0.17 <0.17 <0.17 <0.i7 <0.17 <0.17 <0.17 <0.17 <b. 17 
Indene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Methylchrysene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.I7 <0.17 <0.17 
1-Methylnaphthalene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
3- Methylphenol ag/kg <5 <5 <5 <5 <5 <5 <5 <5 <5 <S 
Pyridine ag/kg <S <5 <5 <5 <5 <5 <S <5 <5 <5 
Quinoline ag/kg <0.85 <0.85 <0.85 <0.8S <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 



SWMU t2 PHASE II, RFI 1991-
GIANT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS 

SAMPLE POINT NUMBER 16 16 
SAMPLE POINT DEPTH V3.S V5.0 

PARAMETER UNITS 

Phenol ag/kg <0.17 <0.17 
1,3-Dichlorobenzene ag/kg <0.17 <0.17 
1,4-Dichlorobenzene ag/kg <0.17 <0.17 
1,2-Dichlorobenzene ag/kg <0.17 <0.17 
2-Methylphenol ag/kg <0.17 <0.17 
4-Methylphenol ag/kg <0.17 <0.17 
2,4-Diaethylphenol ag/kg <0.17 <0.17 
Naphthalene ag/kg <0.17 <0.17 
Diaethylphthalate ag/kg <0.17 <0.17 
2,4-Dinitrophenol ag/kg <0.85 <0.85 
4-Nitrophenol ag/kg <0.35 <0.85 
Diethylphthalate ag/kg <0.17 <0.17 
Phenanthrene ag/kg <0.17 <0.17 
Anthracene sg/kg <0.17 <0.17 
Di-n-butyiphthalate sg/kg <0.I7 <0.17 
Flouranthene ag/kg <0.17 <0.17 
Pyrene ag/kg <0.I7 <0.17 
Butylbenzylphthalate ag/kg <0.17 <0.17 
Benzo(a)anthracene ag/kg <0.17 <0.17 
Bis(2-ethylhexyl)phthalate sg/kg <0.17 <0.17 
Chrysene ag/kg <0.17 <0.17 
Di-n-octylphthalate ag/kg <0.17 <0.17 
Benzo(b)flouranthene ag/kg <0.17 <0.17 
Benzo (!c! flouranthene ag/kg <0.17 <0.17 
Benzol a)pyrene ag/kg <0.17 <0.17 
Dibenzo t a,h)anthracene ag/kg <0.17 <0.17 
Benzenethiol ag/kg <0.I7 <0.17 
Dibenzo.a,jJacridine sg/kg <0.17 <0.17 
7,12-DiaethyIbenz(a!anthracene ag/kq <0.17 <0.17 
Indene ag/kg <0,17 <0.17 
Methylchrysene ag/kg <0.17 <0.17 
1-Met!iylnaphthalene ag/kg <0.17 <0.17 
3-Methylphenol ag/kg <5 <5 
Pyridine ag/kg <5 <S 
Quinoline ag/kg <0.85 <0.85 

16 17 17 17 18 13 13 
V6.5 V3.5 V5.0 V6.5 A3.5 A5.0 A6.5 

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 <0.17 <0.17 cO. 17 cO. 17 
<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 cO. 17 
<0.17 <0.17 <0.17 <0.I7 <0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 cO. 17 
<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
<0.17 <0.17 <0.I7 <0.17 <0.17 CO.17 • <0.17 
<0.85 <0.35 <0.35 <0.85 cO.85 <0.85 <0.85 
<0.85 <0.8S <0.35 <0.85 <0.35 <0.:5 <0.35 
<0.17 <0.17 <0.17 <0.17 cO. 17 <0.17 <0.17 
<0.17 cO. 17 <0.17 cO.17 cO.17 •cO.17 cO.17 
<0.17 <0.17 <0.17 cO.17 <0.17 <0.17 cO.17 
<o.:7 <0.17 <0.17 <0.17 <0.17 < 0.17 c0.17 
<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
<C17 <0.17 <0.I7 <0.17 <0.17 <0.17 CO. 17 
<C17 <C.17 " <0.i7 cO. 17 cO. 17 <0.17 <0.17 
<0.17 <0.17 <0.I7 cO. 17 cO. 17 <0.17 <0.17 
<0.17 <y. 17 <0.17 cO. 17 <0.17 <0.17 <0.I7 
<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 cO.17 
<0.17 <0.17 <0.I7 cO.17 <0.17 <0.17 <0.17 
<0.17 <0.17 <0.I7 <0.17 <0.17 CO.17 <0.17 
<0.17 <0.17 <0.17 <0.17 <0.17 CO.17 cO. 17 
<0.17 <0.;7 <0.:7 <0.17 <0.17 CO.17 cC.17 
<0.17 <0.17 <0.17 CO.17 cO. 17 <0.17 <0.17 
<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
<0.17 <0.17 <0.17 <0.17 <0.17 cO. 17 <0.17 
<0.I7 <'•).'.7 <0.17 <0.17 <0.L7 cO.'.7 <0.17 
<0.17 <0.I7 <0.17 <0.17 <0.17 <0.I7 <0.17 
<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 cO.17 
<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
<5 <S <S <5 <5 <5 <5 
<5 <S <5 <5 <5 <5 <5 

<0.85 <0.85 <0.8S <0.85 <0.85 <0.35 CO. 35 



SATES SAMPLES PHASE I I , RFI 1991 
GIAHT REFINING 

CINIZA 

METALS 
EQUIP EQUIP 

MW-4 0W-1 OW-2 OW-5 Q\i-7 OW-9 OV-10 OV-30* WASH(l) USH(2) 
PARAMETER UNITS 

Arsenic ag/1 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Bariui ag/1 0.024 0.128 0.497 0.085 0.067 0.044 0.081 0.130 <0.010 <0.057 
Berylliua ag/1 <0.005 <0.005 0.007 <0.010 <0.005 <0.005 <0.005 <O.0OS <0.Q05 <0.005 
Cadniua ag/1 <0.005 0.006 <0.005 <0.025 <0.005 <0.005 0.013 <0.005 <O.0OS <0.00S 
Cobalt ag/1 <0.010 <0.010 <0.010 ' <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
Chroaiua ag/1 <0.010 <0.010 0.023 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
Copper ag/1 0.379 0.017 0.044 <0.050 0.018 0.014 <0.010 0.019 <0.010 0.017 
Mercury ag/1 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.C002 <0.0002 
Potassiua ag/1 1.4 2.6 2.7 7.9 2.0 1.0 1.3' ' 2.2 <1.0 <1.0 
Nickel ag/1 <0.020 <0.020 <0.020 <0.10 <0.020 <0.020 <0.02Q <0.020 <0.020 <0.020 
Lead ag/1 0.0002 0.008 0.026 0.0021 0.0003 0.0002 <0.0002 <0.U002 <0.002 <0.032 
Antiaony ag/1 <0.05 <0.0S <o.os <0.25 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Seieniua ag/1 <0.005 0.007 <0.010 <0.05 <0.005 0.013 0.024 0.007 <0.005 <0.005 
Vanadiua ag/1 <0.010 0.050 0.051 <0.50 0.024 0.012 <Q,010 0.051 <0.010 <o.oid 
Zinc ag/1 0.038 0.033 0.063 <0.05 0.015 0.023 0.012 0.036 0.012 0.C14 

• Duplicate saaple of 0W-1. 
(1) Equipaent wash of 0W-1. 
(2) Equipaent wash of OW-2 

WATER SAMPLES PHASE II, RFI 1991 
GIANT REFINING 

CINIZA 

EQUIP EQUIP 
MW-4 OW-1 OW-2 0W-5 OW-7 0W-9 0W-10 OW-30* WASHU) »ASH(2) 

PARAMETER UNITS 
pH — 8.77 8.86 8.5 6.98 8.87 8.48 8.36 8.85 5.79 5.79 

* Duplicate saaple of 0W-1. 
(1) Equipaent wash of OW-1. 
(2) Equipaent wash of OW-2 



WATER SAMPLES PHASE I I , RFI 1991 
GIAHT REFINING 

CINIZA 

8240 VOLATILE ORGANICS 

PARAMETER UNITS 

Carbon Disulfide ug/l 
1,2-Dichlorethane ug/l 
2-Butanone (MEK) ug/l 
Benzene ug/l 
2-Chloroethylvinylether ug/l 
Toluene ug/l 
Chlorobenzene ug/l 
Ethybenzene ug/l 
Styrene ug/l 
Total Xylenes ug/l 
1,4-Dioxane ug/l 
1,2-Dibnwethane (EDB) ug/l 

* Duplicate saaple of OW-1. 
(1) Equipient wash of OW-1. 
(2) Equipaent wash of OW-2 

MW-4 OW-1 OW-2 OW-5 OW-7 

<5 <5 <5 <5 <S 
<5 <5 <S <S <s 
<5 <5 <5 <5 <5 
<5 <S <S <5 <S 
<5 <s <S <S <S 
<5 <5 <S <5 <5 
<5 <S <5 <5 <S 
<S <5 <5 <5 <S 
<5 <S <5 <S <S 
<5 <5 <5 <5 <5 
<10 <10 <10 <10 <10 
<2.S <2.S <2.S <2.S <2.S 

EQUIP EQUIP 
0W-9 0W-10 OW-30* WASH(l) WASH(2) 

<S <5 <S <5 <5 

<s <S <5 <S <5 
<5 <5 <5 <S <S 
<5 <S <5 <5 <S 
<5 <5 <S <S <5 
<5 <5 <5 <5 <S 
<5 <5 <S <5 <5 
<5 <5 <5 <5 <5 
<5 <S <S <S <S 
<S <5 <5 <5 <5 
<10 <10 <10 <10 <10i 
<2.5 <2.5 <2.5 <2.S <2.5 

6.38 



WATER SAMPLES PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS 

MW-4 OW-1 OW-2 OW-
PARAMETER UNITS 

Phenol ug/l <S <5 <5 <5 
1,3-Dichlorobenzene ug/l <5 <5 <5 <5 
1,4-Dichlorobenzene ug/l <S <5 <5 <S 
1,2-Dichlorobenzene ug/l <5 <S <5 <S 
2-Methylphenol ug/l <S <5 <5 <5 
4-Methylphenol ug/l <5 <5 <5 <5 
2,4-Diaethylphenol ug/l <5 <5 <5 <S 
Naphthalene ug/l <5 <5 <5 <5 
Diaethylphthalate ug/l <5 <5 <5 <5 
2,4-0initrophenol ug/l <25 <25 <2S <2S 
4-Nitrophenol ug/l <2S <2S <2S <25 
Diethylphthalate ug/l <5 <5 <S <S 
Phenanthrene ug/l <S <5 <S <5 
Anthracene ug/l <5 <5 <5 <5 
Di-n-butylphthalate ug/l <5 <S <5 <5 
Flouranthene ug/l <5 <S <5 <5 
Pyrene ug/l <5 <5 <S <5 
Butylbenzylphthalate ug/l <5 <S <5 <S 
Benzo.a)anthracene ug/l <S <S <S <S 
Bis(2-ethylhexyl)phthalate ug/l <5 <S <5 <S 
Chrysene ug/l <5 <s <5 <5 
Di-n-octylphthalate ug/l <5 <5 <5 <S 
Benzo(b)flouranthene ug/l <S <5 <S <s 
Benzo(k)flouranthene ug/l <S <5 <5 <5 
3enzo(a)pyrene ug/l <5 <5 <S <5 
Dibenzo(a,h)anthracene ug/l <5 <5 <5 <5 
Benzenethiol ug/l <S <5 <5 <S 
Dibenzo(a,j)acridine ug/l <5 <S <5 <5 
7,12-Diaethylbenz(a) 

Anthracene ug/l <5 <5 <5 <5 
Indene ug/l <S <5 <5 <5 
Methylchrysene ug/l <5 <S <S <5 
1-Methylnaphthalene ug/l <S <5 <S <5 
3-Methylphenol ug/l <5 <5 <5 <5 
Pyridine ug/l <S <S <5 <5 
Ouinoline ug/l <25 <25 <2S <2S 

* Duplicate saaple of OW-1. 
(1) Equipaent wash of OW-1.' 
(2) Equipaent wash of OW-2 

EQUIP EQUIP 
OW-7 OW-9 OW-10 OW-30* WASH(l) WASH(2) 

<5 <S <5 <5 <S <5 
<5 <S <5 <S <S <5 
<S <s <S <5 <S <5 
<5 <5 <5 <S <S <S 
<5 <5 <5 <5 <S <5 
<5 <5 <5 <S <5 <5 
<5 <5 <5 <5 • <S <5 
<S <S <5 <S <5 <S 
<5 <S <5 • • <S <S <S 
<25 <25 <25 <2S <25 <2S 
<25 <25 <25 <25 <25 <25 
<5 <5 <5 <5 <5 <5 
<5 <S <5 <S <5 <S 
<5 <5 ' 4s <S <5 <S 
<5 <S <s <S <5 <5 
<S <5 <5 <S <5 <5 
<5 <5 <S <5 <5 <S 
<5 <5 <5 <5 <5 <5 
<5 <5 <5 <S <S <S 
<S <5 <5 <s <5 <5 
<5 <5 <5 <5 <5 <5 
<5 <S <5 <S <5 <5 
<5 <5 <S <5 <5 <5 
<5 <5 <5 <5 <5 <S 
<5 <5 <5 <S <5 <S 
<5 <5 <5 <S <5 <5 
<5 <S <S <5 <S <5 
<S <5 <5 <5 <5 <5 

<5 <S <5 <5 <5 <5 
<5 <S <S <5 <S <5 
<S <S <5 <S <S <5 
<5 <5 <S <5 <5 <5 
<S <5 <5 <5 <5 <5 
<5 <5 <S <5 <S <5 
<25 <25 <25 <25 <25 <25 



SWHU tl3 PHASE I I , RFI 1991 
GIANT REFINING 

CINIZA 

HETALS 

SAMPLE POINT NUMBER 01 01 02 02 03 03 04 04 04 02 
SAMPLE POINT DEPTH V2.0 V3.5 V2.0 V3.5 V2.0 V3.5 V2.0 V3.5 D3.5 E2.0 

(ag/1) 
PARAMETER UNITS 

Antiaony ag/kg <3 <3 <3 <3 <3 <3- <3 <3 <3 <0.05 
Arsenic ag/kg <3 <3 <3 <3 <3 <3 <3 <3 <3 <0.005 
Bariua ag/kg 281 287 244 377 244 312 266 250 262 <0.010 
Beryllius ag/kg 2.4 3.6 4.3 3.2 4.1 4.3 4.3 4.6 4.9 <0.C05 
Cadaiua ag/kg <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.C05 
Chroaiuo ag/kg 4.5 5.2 6.0 5.1 5.2 5.3 ' 7.1 6.4 6.5 <0.010 
Cobalt ag/kg 4.4 5.5 5.1 5.0 6.0 5.1 5.9 5.3 <0.01Q 
Copper ag/kg 4.6 4.1 4.4 5.4 5.3 4.9 5.5 4.9 5.1 K0.010 
Lead ag/kg 10 10 12 10 11 12 10 9 11 <0.0O2 
Mercury ag/kg <0.02 <0.02 <0.02. <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0002 
Nickel ag/kg 8.5 8.9 9.0 9.2 10.9 8.9̂  11.3 9.6 9.1 <0.020 
Potassiua ag/kg 1080 1200 1720 1190 1680 1270 1830 2370 2190 <1.0 
Seieniua ag/kg <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.005 
Vanadiua ag/kg 10.0 11.5 12.3 9.3 12.1 12.0 10.0 12.2 12.6 <0.010 
Zinc ag/kg 9.7 12.4 14.3 13.0 14.6 12.6 16.1 15.3 14.1 0.014 

f t A n 



SSUU #13 PHASE II , RFI 1991 
GIANT REFINING 

CINIZA 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER . UNITS 

Carbon Sulfide ig/Jcg 
1,2-Dichloroethane ag/kg 
Benzene ag/kg 
2-Chloroethyl vinyl ether ag/kg 
Toluene ag/kg 
Chlorobenzene ig/kg 
Ethylbenzene ag/kg 
2-Butanone (BED ag/kg 
Styrene ag/kg 
Xylenes (total) ag/kg 
1,4-Dioxane ag/kg 
1,2-Dibroaoethane (EDB) ag/kg 

01 01 02 02 03 
V2.0 V3.5 V2.0 V3.S V2.0 

<0.5 <0.S <0.5 <0.S <0.5 
<0.5 <0.5 <0.5 <0.S <0.5 
<0.5 <0.5 <0.5 <0.S <d.s 
<0.5 <0.5 <0.5 <0.5 <0.S 
<0.5 <0.S <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 <0.5 
<0.S <0.S <0.5 <0.S <0.S 
<0.S <0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.S <0.S <0.S, 
<7.5 <7.S <7.5 <7.5 <7.S 
<0.25 <0.2S <0.2S <0.2S <0.2S 

03 04 04 04 02 
V3.5 V2.0 V3.S D3.5 E2.0 

(ug/l) 

<0.S <0.S <0.5 <O.S <S 
<0.5 <0.5 <0.S <0.S <5 
<0.5 <0.5 <0.5 <0.S <5 
<0.S <0.S <0.S <0.5 <5 
<0.5 <0.5 <0.5 <0.5 <S 
<0.5 <0.5 <0.S <0.5 <5 
<0.5 <0.S <0.5 <0.5 <5 
<0.5 <O.S <0.S <0.S <5 
<0.5 <0.5 <0.5 <0.5 '<5 
<0.S <0.5 <0.S <0.S <5 
<7.S <7.S <7.5 <7.S <10 
<0.2S <0.25 <0.25 <0.25 <2.5 

6.41 



SWMJ 113 PHASE II , 8FI 1991 
GIANT REFINING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS 

SAMPLE POINT NUMBER 01 01 02 02 03 03 04 04 04 02 
SAMPLE POINT DEPTH V2.0 V3.5 V2.0 V3.5 V2.0 V3.5 V2.0 V3.S D3.S E2.0 

PARAMETER UNITS 
(ug/l) 

Anthracene eg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 0.17 <0.17 <5 
Benzenethiol ng/kg «U7 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 0.17 ' <0.I7 <5 
Benzo(a)anthracene ag/kg <0,17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Benzo(b)fluoranthene ag/kg «U7 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Benzo(k)fluoranthene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Benzo(a)pyrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S 
Butyl benzyl phthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Chrysene ng/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Dibenz(a,h)anthracene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 I <5 
Di-n-butyl phthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S 
1,2-Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
1,3-Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.1Z, <0.17 <0.17 <0.17 <5 
1,4-Dichlorobenzene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S 
Diethyl phthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
7,12-Diiethylbenz(a)-

anthracene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
2,4-Disethylphenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S 
Diiethyl phthalate ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S 
2,4-Dinitrophenol ag/kg <0.8S <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <2S 
Fluoranthene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S 
Naphthalene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.i7 <0.17 <s 
4-Nitrophenol ag/kg <0.85 <0.8S <0.85 <0.85 <0.8S <0.85 <0,35 <0.8f <0.35 <2S 
Phenanthrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Phenol ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Pyrene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Methylchrysene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
1-Methylnaphthalene ag/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S 
3-Methyl Phenol ag/kg <5 <5 <5 <5 <5 <5 <5 <5 <5 <S 
Pyridine ag/kg <S <S <5 <S <S <5 <5 <S <S <s 
Ouinoline ng/kg <0.85 <0.S5 . <0.8S <0.85 <0.85 <0.8S <0.85 <0.85 <0.85 <2S 

6.42 


