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REFINING CO. 

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: Phase I RFI Final Report 

Dear Mr. Mayer: 

The attached volumes are the Final Report for the Phase I RFI requirements 
for Giant Refining Company. The report is submitted as a requirement of 
HSWA Permit No. NMD000333211 and compliance with the March 26, 1991 Notice 
of Deficiencies. 

The report consists of the Draft Report which has had modification to the 
Table of Contents and the cover sheets to each volume. Section 10 has been 
added and contains the response to the deficiencies. 

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

Sincerely yours* 

Claud Rosendale 
Environmental Manager 
Ciniza Refinery 

cc w/attachments (5 Volume Set - RFI Final Report): 

David Boyer - Director; New Mexico Oil Conservation Division 
Richard Mitzelfelt - Director; New Mexico Environmental Department 
Kim Bullerdick - Corporate Counsel; Giant Industries of Arizona, Inc. 
Linda Carleson - Head Librarian; Gallup Public Library 
File - Giant Refining Company 

A p r i l 8, 1991 

A Division of Giant Industries, Inc. 
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SECTION 1.0 
INTRODUCTION 



INTRODUCTION 

This document outlines the specific a c t i v i t i e s that have been 
conducted for the Phase I RFI requirements for Giant Refining 
Company. A l l sampling, analytical and s t a t i s t i c a l calculations 
have been completed with the results incorporated i n this report. 

Soil samples were collected from SWMU's #6, #8, #9, and #10. 
Sample collection was conducted by Giant Refining Co. and Rodgers 
and Company from Albuquerque, New Mexico. Rodgers and Company 
used a d r i l l i n g r i g equipped with hollow stemmed augers to sample 
most of the angle borings. Giant Refining Co. sampled the 
v e r t i c a l borings and the three angle borings around the tanks 
that were not accessible to the d r i l l i n g r i g . Giant used a 
backhoe, hand augers, and s o i l probes for sampling. Section 
6.3 explains the sampling company technique and sampling notes 
for each individual boring. The s o i l samples were collected 
from June 25 to July 5, 1990. PRC Environmental Management 
Inc., a consultant for the EPA observed some of the sampling 
and participated by s p l i t t i n g several samples. 

A l l s o i l samples were sent to Enseco-Rocky Mountain Analytical 
Laboratories i n Arvada, Colorado for f i n a l testing. Section 
4 explains a l l modifications of constituent requirements and 
reporting l i m i t s that were l i s t e d i n the May 17, 1990 Generic 
Sampling Plan. Section 9 includes a copy of a l l o r i g i n a l Enseco 
analytical data and QA/QC. Section 8 has the analytical data 
in a tabulated summary form. 

Giant contracted American Liner Co. to inspect the contact waste­
water collection system. Cook Construction Co., a division 
of American Liner Co., conducted the actual inspection. They 
used a vacuum truck equipped with a high pressure washer to 
clean the lines and sumps. A camera was used to video the lines. 
The f i n a l report and an edited version of the video tape (2 
hours) i s included i n Section 5 of this document. 

The s t a t i s t i c a l analysis and results are i n Section 7. A l l 
s t a t i s t i c a l calculations were prepared by Mark Wilson, a math 
professor with the University of New Mexico. This section 
explains the methodology used i n determining the background 
values for the metals and the actual comparisons of the 
background values to the sample results. 

There was not any bench scale studies conducted at t h i s phase 
of the project. They w i l l be conducted i n the corrective 
measures studies when alternatives and cost estimates are being 
evaluated. 
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I c e r t i f y under penalty of law that t h i s document 
and a l l attachments were prepared under my dir e c t i o n 
or supervision i n accordance with a system designed 
to assure that q u a l i f i e d personnel properly gather 
and evaluate the information submitted. Based on my 
inquiry of the person or persons who manage the system, 
or those persons d i r e c t l y responsible for gathering 
the information, the information submitted i s , to be 
the best of my knowledge and b e l i e f , true, accurate, 
and complete. I am aware that there are s i g n i f i c a n t 
penalties for submitting false information, including 
the p o s s i b i l i t y of f i n e and imprisonment for knowing 
vi o l a t i o n s . 

Claud Rosendale, Environmental Manager 
11-27-90 



GIANT. REFINING CO. CINIZA REFINERY 

GALLUP, NM 

Please note t h a t the enclosed d i s k e t t e s are formatted on Lotus 
1-2-3, w i t h f i l e names as f o l l o w s : 

A:\RFI06 
A:\RFI08 
A:\RFI09 
A:\RFI10 

These f i l e s include the tabulated a n a l y t i c a l summary found i n 
Section 6' of the RFI D r a f t Report. 



Refer to D r a f t Report 
Submitted November 27, 1990 

For Diskette 
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EZZ7J 
REFINING C O . 
Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

October 26, 1990 • • -

Mr. Rich Mayer 
U. S. Environmental P r o t e c t i o n Agency 
Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

RE: QUARTERLY PROGRESS REPORT 

Dear Mr. Mayer: 

Giant Refining Co. i s submitting t h i s q uarterly progress r e p o r t 
as required by the May 31, 1990 RFI Workplan approval l e t t e r 
and HSWA Permit co n d i t i o n C.4, page 11. 

A l l s o i l sampling required by Phase I of the RFI has been 
completed and the a n a l y t i c a l r e s u l t s from the sampling has been 
received by Giant. Mark Wilson, a professor at the- U n i v e r s i t y 
of New Mexico branch c o l l e g e , has been i n contact with your 
o f f i c e and i s ' working on the s t a t i s t i c a l c a l c u l a t i o n s required 
f o r r e p o r t i n g . 

Phase I of the underground sewer system inspection has been 
completed and Giant i s a n t i c i p a t i n g the a r r i v a l of the report 
and video tapes w i t h i n the next two (2) weeks. 

As soon as the s t a t i s t i c a l c a l c u l a t i o n s are completed and the 
sewer system reports are received, Giant w i l l submit the d r a f t 
r e p o r t to your o f f i c e . 

" I c e r t i f y under penalty of law that t h i s document and a l l 
attachments were prepared under my d i r e c t i o n or supervision 
i n accordance with a system designed to assure th a t q u a l i f i e d 
personnel properly gather and evaluate the information submitted. 
Based on my i n q u i r y of the person or persons who manage the 
system, or those persons d i r e c t l y responsible f o r gathering 
the i n f o r m a t i o n , the info r m a t i o n submitted i s to the best of 
my knowledge and b e l i e f , t r u e , accurate, and complete. I am 
aware t h a t there are s i g n i f i c a n t penalties f o r submitting f a l s e 
i n f o r m a t i o n , i n c l u d i n g the p o s s i b i l i t y of f i n e and imprisonment 
f o r knowing v i o l a t i o n s . " 

A Division of Giant Industries. Inc. 



Mr. Rich Mayer -2- October 26, 1990 

Claud Rosendale 
Environmental Manager 
Ciniza Refinery 

CR:cam 

cc: John Stokes, Giant Refining Co. 
Carl Shook, Giant I n d u s t r i e s Arizona, Inc. 
Kim B u l l e r d i c k , Giant I n d u s t r i e s Arizona, Inc 

2.3 



Ezzzza 
REFINING CO. J u l y 9, 1990 
Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

Rich Mayer 
U.S. Environmental Protection Agency 
Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

RE: Status Report f o r Giant Refinery RFI 

Dear Mr. Mayer: 

The RCRA F a c i l i t y Investigation Phase I sampling for 
Giant Refining Company's Ciniza Refinery was completed 
on July 5, 1990. A l l s o i l samples for SWMU's #6, #8, 
#9, and #10 have been collected and received at the 
contract laboratory. The only l i q u i d required f or 
t h i s phase of the sampling was from the railroad rack 
lagoon i f drainage was occurring. However, no drainage 
was occurring, therefore no sample was collected at 
th i s time. A sample may be collected from the lagoon 
at a late r date to assure possible transfer 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 specified on the attachments. A description of 
the sample numbering process i s as follows: 

1 J 3.4 _5_ 
RFI 08 06 V 0.0 

#1 = Sampling event 
#2 = SWMU number 
#3 = Specific sample hole number i n each SWMU 
#4 = Type sample 

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

#5 = Beginning depth of sample i n t e r v a l 

The draft report w i l l follow as required by the approved 
schedule. 

Claud Rosendale 
Environmental Manager 
Ciniza Refinery 

cc: w/attachments: 
John Stokes - Refinery Manager; Giant Refining 
Co. 
Kim Bullerdick- Corporate Counsel; Giant Ind. 
Inc. 

A Division of Giant Industries. Inc. 
2.4 
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TANK SAMPLES 

TANK # TYPE 

451 Angle 
' V e r t i c a l 

452 Angle 
V e r t i c a l 

453 Angle 
V e r t i c a l 

567 Angle 
V e r t i c a l 

568 Angle 
V e r t i c a l 

569 Angle 
V e r t i c a l 

570 Angle 
V e r t i c a l 

571 Angle 
V e r t i c a l 

572 Angle 
V e r t i c a l 

3 Angle 
V e r t i c a l 

SAMPLE # 

RFI0601A 
RFI0602V 
RFI0603A 
RFI0604V 
RFI0605A 
RFI0606V 
RFI0607A 
RFI0608V 
RFI0609A 
RFI0610V 
RFI0611A 
RFI0612V 
RFI0613A 
RFI0614V 
RFI0615A 
RFI0616V 
RFI0617A 
RFI0618V 
RFI0619A 
RFI0620V 
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S e c t i o n 3.0 
P r o j e c t N o t i f i c a t i o n s 

3.1 



Ezzzza 
REFINING C O . 
Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

June 11 , 1990 

Barbara Garrett 
Legal Department 
Gallup Independent 
P. 0. Box 1210 
Gallup, New Mexico 87305 

RE: PUBLIC NOTICE 

Dear Ms. Ga r r e t t : 

Please p r i n t the enclosed publ i c notice i n the Gallup Independent 
at the e a r l i e s t possible date. 

I f you have any questions, contact me at (505) 722-3833 
ext. 217. 

Claud Rosendale 
Environmental Manager 
Ciniza Refinery 

CCR:ctf 

Enclosures 

A Division of Giant Industries. Inc. 3 . 2 



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

Ciniza Refinery w i l l be conducting a RCRA F a c i l i t y I n v e s t i g a t i o n 
(RFI) f or a l l Solid Waste Management Units (SWMU) where the 
p o t e n t i a l for contamination of regulated chemicals may e x i s t . 
The RFI consist of c o l l e c t i n g s o i l and water samples and 
analyzing them for s p e c i f i c parameters to determine i f 
contamination e x i s t . The RFI w i l l begin on June 1990 and w i l l 
conclude in 1992. 

A copy of the RFI Workplan i s a v a i l a b l e f or public review at 
the Gallup Public L i b r a r y , 115 West H i l l , Gallup, New Mexico. 
A l l comments should be addressed t o : Ciniza Refinery, ATTN: 
Claud Rosendale, Rt. 3, Box 7, Gallup, NM 87301. 

3.3 



Affidavit of Publication 
STATE OF NEW MEXICO, 

COUNTY OF MCKINLEY 
) ss 

Rarhara fiarr-pt.t. 
oath, deposes and says: 

.being duly sworn upon 

As pgal Clprk, .of the Gallup 
Independent, a newspaper published in and having a general circulation in 
McKinley County, New Mexico, and in the Cty of Gallup, therein: that this 
affiant 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 

16th .day of 

• the first publication being on the 

June 1 9 90 

second publication being on the 

.the 

.day of 

, 19. 

on the. .day of 

.the third publication 

19 

and the last publication being on the .day of 

' " " i M " T t r r 

„ T 1 P ™ | J C NOTICE FOR 
REFINING COMPANY'S 

RCRA FACILITY INVESTIGATION 

• ADDRESS: "~ 
Giant Refining Company : 
Route- J Box 7 - -^-V";" "l . 
Gallup, New Mexico a)BV^T?^r^' 

LOCATION: ••' ' 
Exit39,1-40 "'x~< >- - : • 
Jamestown, New Mexico 87347 . I 
Sections 28 and 33 — 
Township is North 
Range 15 West '"*'" ' 
New Mexico Prime Meridian :'' — 1 

v f F t . F } * ^ ln»«stlganon (RFI) for 
^ L S ^ f Management Units 
(SWMU) where the potential for contamr-
nation of regulated chemicals may exist 
The RFI consist of collecting siiland 
wster samples and analyzing them fo*. 
fpeeffic parameters to determine if coo- ' 
, { ^ £ S ^ S ? * L J n m RFI win begin on June 1990 and wiH conclude in IMS. 

A copy;of tbe RFI Workplan is available 
for public review at the Gallup Public . 
Lttaiy.iu West HOI, GaDupX» M<£ 
£ , £ L ? S ! 5 t a t M s h o t t U 0 8 ««ressed 
to: Ctnfca Refinery, ATTN: Claud Roseo-
oale, Rt J, Box 7, Gallup, NM 873SL 

LfSji'SMB published in the Gallup Inde­
pendent JuneJS, 1990. ^ . 

.19 . 

That such newspaper, in which such notice or advertisement was pub­
lished, is now and has been at all times material hereto, duly qualified for such 
purpose, and to publish legal notices and advertisements within the meaning 
of Chapter 12, of the statutes of the St% of New Mexico, 1941 compilation. State of. New Mexico, 19411 compilatior 

Sworn and subscribed to before me this. 

(^"j totary Public. 

day of 

My commission expires 

-31 

3,4 



REFINING CO. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

June 11, 1990 

Linda Carleson 
Head L i b r a r i a n 
Gallup Public L i b r a r y 
115 W. H i l l 
Gallup, New Mexico 87301 

RE: SUBMITTAL OF THE CINIZA REFINERY RFI 

Dear Ms. Carleson: 

Federal law requires the enclosed documents be placed on f i l e 
for p u b l i c review. A public notice w i l l be placed i n the Gallup 
Independent informing the public of the a v a i l a b i l i t y of these 
documents i n the Gallup Public L i b r a r y . 

I f you have any questions, contact me at (505) 722-3833 
ext. 217. 

Thank you, 

Claud Rosendale 
Environmental Manager 
Ciniza Refinery 

CCR:ctf 

Enclosures 

A Division of Giant Industries, Inc. 3.5 



Section 4.0 

M o d i f i c a t i o n to Constituent Requirements 
and Reporting L i m i t s 



Section 4.1 

DISCUSSION 

The l i s t of analytical parameters and their reporting limits vary from those 
specified in Attachment C of the approved Generic Sampling Plan. The 
constituent variation for each SWMU is as follows: 

SWMU #6 - No variation 
SWMU #8 - Methylchrysene was requested but was not analyzed. 
SWMU #9 - 1, 4-Dichloro-2-butane was requested but was not analyzed 

(see page 4.3). 
SWMU #10- 1, 4-Dichloro-2-butane was requested but was 

not analyzed (see page 4.3). 

The soils reporting limits for this report is outlined on the following pages 
of this section: 

Volatile Organics-Priority Pollutant List, Method 8240 Page 4.6 

Semivolatile Organics-Priority Pollutant List, Method 8270—Page 4.7 

Volatile Organics-Refinery List, Method 8240 Page 4.9 

Semivolatile Organics-Ref inery List-Method 8270 Page 4.10 

BTEX, Method 8020 Page 4.11 

Metals Page 4.12 

These minimum detection limits may vary depending on interferences with 
analyses and the dilutions that are necessary to minimize or eliminate 
these interferences. 

4.2 
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% 

05/01/90 

Title: Volatile Organics - Priority Pollutant List 
Method 8240 

Pkge code: CPVOA-PP-S 
Units: ug/kg 
Matrix: Soil 

B BRS If 
Reporting Limits 

Analyte Low Medium 

Acrolein 100 10000 
Acrylonitrile 100 10000 
Benzene 5 500 
Bromodichloromethane 5 500 
Bromofonn 5 500 

Bromomethane 10 1000 
Carbon tetrachloride 5 500 
Chlorobenzene 5 500 
Chloroethane 10 1000 
Chloroform 5 500 

Chloromethane 10 1000 
Dibromochloromethane 5 500 
1.1- Dichloroethane 5 500 
1.2- Dichloroethane 5 500 
1.1- Dichloroethene 5 500 

l^-Dichloroethene^total) 5 500 
1.2- Dichloropropane . 5 500 
cis-1,3-Dichloropropene 5 500 
trans-1,3-Dichloropropene 5 500 
Ethylbenzene 5 500 

Methylene chloride 5 500 
1,1,2,2-Tetrachloroethane 5 500 
Tetrachloroethene 5 500 
1.1.1- Trichloroethane 5 500 
1.1.2- Trichloroethane 5 500 

Trichloroethene „ 5 500 
Toluene " 5 500 
Vinyl chloride 10 1000 

Add-on to 8240-Priority Pollutant 

trans-1,2-Dichloroethene 5 500 
2-Chloroethylvinyl ether 
Chloroethane 10 1000 
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05/01/90 

Title: Semivolatile Organics - Priority Pollutant List 
Method 8270 

Pkge code: CPBNA-PP-S 
Units: ug/ka 
Matrix: Soil 

Analyte 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k) f 1 uoranthene 
4-BromophenylAphenyl ether 

Butyl benzyl phthalate 
bis(2-Chloroethoxy)-^methane 
bis(2-chloroethyl) ether 
bis(2-Ch!oroisopropyl) ether 
4-Chloro-3-methylphenol 

2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl̂ phenyl ether 
Chrysene 
Di benz(a,h)anthracene 

Di-n-butyl phthalate 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
3,3!-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Di nitro-*2-methy1 phenol 
2,4-Diriitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
1,2-D i pheny1hydraz i ne 

Reporting Limits 
Low Medium 

330 5000 
330 5000 
330 5000 
3300 50000 
330 5000 

330 5000 
330 5000 
330 5000 
330 5000 
330 5000 

330 5000 
330 5000 
330 5000 
330 5000 
330 5000 

330 5000 
330 5000 
330 5000 
330 5000 
330 5000 

330 5000 
330 5000 
330 5000 
330 5000 
660 10000 
330 5000 
330 5000 
330 5000 
330 5000 
1600 25000 
1600 25000 
330 5000 
330 5000 
330 5000 
330 5000 

4.7 



J U N 2 1 ' 3VJ a i ' J b r KUI'I t N b C C U / K I ' l H L 

05/01/90 

Page 2 
CPBNA-PP-S 

Analyte 

bis(2-Ethylhexyl) Aphtha!ate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadi ene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Naphthalene 

Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodimethyl amine 
N-Nitrosodiphenyl amine 

N-Nitroso-di-~n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

1,2,4-Tri chlorobenzene 
2,4,6-Trichlorophenol 

1818 a STT 
Reportinq Limits 

Low Medium 

330 5000 
330 5000 
330 5000 
330 5000 
330 500C 

330 5000 
330 5000 
330 5000 
330 5000 
330 5000 

330 5000 
330 5000 
1600 25000 
330 5000 
330 5000 

330 5000 
1600 25000 
330 5000 
330 5000 
330 5000 

330 5000 
330 5000 

4.8 
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Title: Volatile Organics - Refinery List 
Method 8240 

Pkge code: CPVOA-REF-S 
Units: ug/kg 
Matrix: Soil 

Reporting Limits 
Medium Analyte Low -

Benzene 
Z-Butanone (MEK) 
Carbon disulfide 
Chlorobenzene 
Chloroform 

5 
10 
5 
5 
5 

500 
1000 
500 
500 
500 

l,2-0ibromoethane (EDB) 
1,2-Dichloroethane 
1,4-Dioxane 
Ethylbenzene 
Styrene 

10 
5 
500 
5 
5 

1000 
500 
50000 
500 
500 

Toluene 
Xylenes (total) 

5 
5 

500 
500. 
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05/01/90 

Title: Semivolatile Organics 
Method 8270 

Pkge code: CPBNA-REF-S 
Units: ug/kg 
Matrix: Soil 

Analyte 

Anthracene 
Benzenethiol 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k) f 1uoranthene 
Butyl benzyl phthalate 
Chrysene 
Dibenz(a,h)anthracene 
Oi-n-butyl phthalate 

1.2- Dichlorobenzene 
1.3- D i ch1orobenzene 
1.4- Dichlorobenzene 
Diethyl phthalate 
7,12-Dimethy1benz(a)-̂ anthracene 
2,4-Dimethylphenol 
Dimethyl phthalate 
2,4-Dinitrophenol 
Di-n-octyl phthalate 
bis(2-Ethylhexyl) ̂ phthalate 

Fluoranthene 
Indene 
1- Methylnaphthalene 
2- Methylphenol 
3/4-Methylphenol 

Naphthalene 
4-Nitrophenol 
Phenanthrene 
Phenol 
Pyrene 

Pyridine 
Quinoline 

Add-on to 8270-Refinery 

Methyl chrysene 
Di benz(a,h)acri di ne 

- Refinery List BSftlFTf 

Reporting Limits 
Low Medium 
330 5000 
---
330 5000 
330 5000 
330 5000 
330 5000 
330 5000 
330 5000 -
330 5000 
330 5000 

330 5000 
330 5000 
330 5000 
330 5000 
330 5000 

330 5000 
330 5000 
1600 25000 
330 5000 
330 5000 

330 5000 
330 5000 
330 5000 
330 5000 
330 5000 

330 5000 
1600 25000 
330 5000 
330 5000 
330 5000 

660 10000 
1600 25000 

4.10 
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BTEX by Method 8020 

Compound Reporting Limits (ug/kg) 

Benzene 50 
Toluene 50 
Ethylbenzene 50 
Xylenes (total) 100 

4.11 
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ATTACHMENT I.a 

Giant Refining 
Background Metals 

soils 

Metals Method Reporting 
Limits (mg/kg) 

Antimony 
Arsenic 
Barium 
Beryllum 
Cadmi um 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickle 
Potassium 
Selenium 
Vanadium 
Zinc 

5010 
7060 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
7471 
6010 
6010 
7740 
6010 
6010 

6 
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 

** TOTAL 
4.12 

PAGE.009 ** 
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SECTION 5.1 

GENERAL DISCUSSION 

I n accordance w i t h S e c t i o n 12 and the S i t e S p e c i f i c 
I n v e s t i g a t i o n Schedule of the May 17, 1990 SWMU S i t e -
s p e c i f i c F a c i l i t y I n v e s t i g a t i v e Workplan, Giant R e f i n i n g 
Company has completed the f i r s t phase of the co n t a c t 
wastewater c o l l e c t i o n system (CWCS) i n s p e c t i o n . The 
s e c t i o n of the CWCS t h a t was in s p e c t e d i n Phase I of 
the RFI i n c l u d e d the tank farm drainage system w i t h 
a l l a s s o c i a t e d p rimary drainage l i n e s . 

The i n s p e c t i o n c o n s i s t e d of using a Vactor system t o 
clea n the sewer boxes and underground l i n e s . The 
i n s p e c t i o n was conducted by i n s e r t i n g TV cameras i n s i d e 
the pipe and video t a p i n g the i n s i d e of the l i n e s . 
The cameras were p u l l e d through the l i n e s by cables 
or mounted on s e l f p r o p e l l e d mobile t r a n s p o r t e r s . 
The a c t u a l video t a p i n g of the l i n e s c o n s i s t s of ten 
( 1 0 ) , two ( 2 ) hour tapes w i t h a t o t a l p i p e l i n e video 
i n s p e c t i o n time of ap p r o x i m a t e l y s i x t e e n (16) hours. 
This video was e d i t e d to a one ( 1 ) , two (2 ) hour tape 
which i n t r o d u c e s and h i g h l i g h t s the e n t i r e p r o j e c t . 
The e d i t e d tape i s i n c l u d e d w i t h t h i s r e p o r t as Tape 
#1. The o r i g i n a l ten (10) tapes can be copied and 
su b m i t t e d i f r e q u e s t e d . 

FIGURE 5-1 l i s t s a l l r e f e r e n c e p o i n t s used i n the tape 
to d e s i g n a t e s p e c i f i c p i p e l i n e d e s i g n a t i o n . The fou r 
( 4 ) i n c h l a t e r a l l i n e s are designated by the adjacent 
tank number. The main l i n e i n s p e c t i o n s were re f e r e n c e d 
by the CBZ or sump numbers. A d d i t i o n a l d e t a i l f o r 
each of these l i n e s may be found i n Engi n e e r i n g Drawings 
EZ80-09-508-EP, EZ80-09-509-EP, EZ80-09-514-EP and 
EZ80-09-515-EP. 

One i n c i d e n t o c c u r r e d d u r i n g the i n s p e c t i o n . This 
was a sm a l l f i r e i n CBZ-6 which s t a r t e d as a r e s u l t 
of e x p l o s i v e vapors and equipment usage. The f i r e 
was c o n t a i n e d i n CBZ-6 and e x t i n g u i s h e d w i t h i n f i v e 
( 5 ) minutes a f t e r i g n i t i o n . There was not any 
as s o c i a t e d i n j u r i e s . 

A lthough the i n s p e c t i o n shows evidence of p i t t i n g and 
c o r r o s i o n t h r o u g h o u t the c o n t a c t wastewater c o l l e c t i o n 
system, i t does not show any evidence of leaks or 
e x f i l t r a t i o n of hydrocarbons i n t o the su r r o u n d i n g 
ground. 



J*n^,J >,uî .a «.<p««s 

-Say"V?"* ̂ ^^f 

up,- New 



A pipe within a pipe 

® 

ReDort on CCTV I n s p e c t i o n s o-f Gi a n t R e f i n i n g Company's 

C i n i z a R e f i n e r y , Tank Underground Drainage System 

Gallup., New Mexico 

Ins p e c t e d by; 

Cook C o n s t r u c t i o n Company, I n c . 

D a n i e l W„ Cook 

E x e c u t i v e Vice P r e s i d e n t 

Report by: 

American L i n e r , I n c , 

II1 d on E, B rown , P . E. 

P r e s i d e n t 

November 1.990 

506 Carrnony Lane, ME Albuquerque, New Mexico 871.07 

( 505 )345-1.897 N.M.C.L. No. 12976 

( 505 )344-7719 N. I'l, C. L No, 29460 



^ S ^ y j h pipe within apipe J - — ' 

Table of Contents 

T ran sm i ta 1 I e t te r 

Table of Contents Pa cie 

I n t r o d u c t i o n and Purpose of Inspection 1 

Personnel and Equipment 2 

Index of Line Inspection 4 

Tank Farm Drain System ~ Tape Reference 10 

Inspection Photographs 16 

S p e c i f i c Line Evaluation 21 

Conclusions 22 

Recommendations 23 



A pipe within a pipe 

I n t r o d u c t i o n and Purpose of Inspection 

In response to the environmental concerns of the Giant 
Refinery personnel, an agreement was s t r u c t u r e d to provide a 
CCTV inspection of the m a j o r i t y of the tank farm drainage 
system. The inspection was made to determine i f there were 
any f a i l u r e s i n the complex tha t could cause some p o l l u t i o n 
to the environs. This r e p o r t was prepared to comment on the 
i nves l i g a t i o n . 

P i p e l i n e cleaning and TV inspection of the drainage network 
was accomplished between Sept. :L8th. 1990 and Oct. 12th. 
1990. 

(1) 
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Psrsonn e1 an d Eq u i pment 

A. Pe r s o n n e l . 

COOK CONSTRUCTION COMPANY,, INC., i s a member o f the N a t i o n a l 
A s s o c i a t i o n o f Sewer S e r v i c e Companies and s u b s c r i b e s t o the 
procedures o f t h e i r I n s p e c t i o n Handbook f o r Sewer C o l l e c t i o n 
Systems R e h a b i 1 i t a t i o n and Recommended S p e c i f i c a t i o n s f or 
Sewer C o l l e c t i o n S y s t e m R e h a b i 1 i t a tion,., copies o f which a re 
r e a d i l y a v a i l a b l e f o r rev i e w by a l l agencies i n v o l v e d i n 
p i p e l i n e r e h a b i l i t a t i o n work. A d d i t i o n a l l y , a l l employees 
are i n s t r u c t e d i n NASSCO's s a f e t y procedures and a r e r e q u i r e d 
t o view NASSCO's s a f e t y t a p e s . 

An e x p e r i e n c e d four—man crew employed by COOK CONSTRUCTION 
COMPANY, INC., accomplished t h e a c t u a l i n s p e c t i o n and 
necessary c l e a n i n g o f the s u b j e c t p i p e l i n e s . D a n i e l W. Cook, 
an o f f i c e r o f COOK CONSTRUCTION COMPANY, INC., a l s o v i s i t e d 
t he p r o j e c t s i t e s e v e r a l t i mes d u r i n g the c l e a n i n g and TV 
i n s p e c t i o n o p e r a t i o n . 

B. Equipment. 

COOK CONSTRUCTION COMPANY„ INC., owns and op e r a t e s a i l 
equipment necessary t o adequately, and s a f e l y perform a l l 
p o r t i o n s o f t h e pipe?line c l e a n i n g and TV i n s p e c t i o n necessary 
t o e v a l u a t e t h e p r e s e n t c o n d i t i o n o f the l i n e s . 

The major equipment a v a i l a b l e i n c l u d e the f o l l o w i n g s 

1.. Cues, I n c . - R a d i a l view camera (RVC-360" tm) TV 
i n s p e c t i o n s systems w i t h s e l f p r o p e l l e d m o b i l e camera 
t r a n s p o r t e r , m u l t i - c o n d u c t o r and low v i s c o s i t y chemical 
•B e a 1 i n g s y s t e m. 

a. R a d i a l view camera system m u l t i - c o n d u c t o r , w i t h 
3" d i a m e t e r s o l i d s t a t e c o l o r sewer TV camera 
w i t h a dome e n c l o s e d , 360 degree s i d e v i e w i n g 
1 en s, remo t e adj us t a bIe o p t i c a I f o c u s , 
a u t o m a t i c l i g h t compensating i r i s and au t o m a t i c 
w h i t e balance c i r c u t r y . , m u l t i - c o n d u c t o r , NTSC 
c o l o r s t a n d a r d . A l s o a s s o c i a t e d cover, 
t r a n s p o r t a b l e cases, l e n s c o n t r o l l e r , f o cus 
c o n t r o l , and hi g h i n t e n s i t y s i d e v i e w i n g 
l i g h t i n g system. 

(2) 
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S e l f - - p r o p e l l e d camera t r a n s p o r t e d w i t h 
t r a n s m i s s i o n c o u p l i n g f o r 8" t o 15" p i p e s i z e s . 
A l s o a s s o c i a t e d a i r motor d r i v e , p o s i t i v e 
d i s p l a c e m e n t pumps, q u i c k d i s c o n n e c t v a l v e a t 
pump. 

Peabody Myers - S e r i e s 2100 V a c t o r , w i t h e x t e n s i o n 
boom and 180 degree boom r o t a t i o n , ' 1500 g a l l o n 
c a p a c i t y , t e l e s c o p i c / r o t a t i n g f r o n t hose r e a l , 0 t o 
8000 cfm c e n t r i f u g a l compressor w i t h 0 t o 114 p s i 
pr e s s u r e s . 16 cu.yd. d e b r i s box. 

(3) 
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Index erf L i n e I n s p e c t i o n s 

Phase I 
L i n e # 

1 4" .'Line from tank t*568 t o Clean-out 
T h i s t a n k was n o t connected t o the p i p e l i n e system 
i n s p e c t e d a t t h i s t i m e . 

2 4" l i n e f rom t a n k tt570 t o Wye from tank **569 
See tape-Bs Segment 09, time i n t e r v a l ; 01s25si6s59 
t o 01s29s06s22. 

3 4" l i n e f rom t a n k t*569 t o 6" Main a t CBZ-1 
See t a pe—B s Seq men t 10 „ t i me i n t e rva I s 01 s 29:: 06 s 23 
to 01s37s51sl7. 

4 4" l i n e f rom t a n k **572 t o Wye from t a n k t*571 
See tape-Eis Seqment 11, time i n t e r v a l ; 01s37s52s00 
t o 01s44s36s18, 

5 4" l i n e from t a n k **571 t o 6" Main a t CBZ-2 
See tape-Bs Seqment 12, time i n t e r v a l ; 01s44s36s18 
to 01:53s03s20. 

6 6" Main from Clean-out to CBZ-1 
Th i s l i n e does n o t e x i s t as shown on drawings. 

7 6" Main from CBZ-1 to CBZ-2 
See t a p e - I s Segment 01. time i n t e r v a l ; : 00s00s00s00 
t o 00s22s02s17. 

Phase I I 
L i n e # 

1 4" l i n e f r o m t a n k 4*226 t o 8" Main (CBZ--3) 
See tape—Cs Segment 03., t ime i n t e r v a l s 00 s 21 s 55 s 11 
t o 0 0 : 3 1 : 4 0 : 1 2 . 

2 4" l i n e f r o m tank **I12 to Wye f r o m t a n k 111 
See tape-Cs Seqment 0 1 , t ime i n t e r v a l s 00s00s00s00 
to 00s10s50s00. 

3 4" l i n e f r o m t a n k ttl11 to 3" Main CBZ-3 
See tape-Cq Segment 02 , t i m e i n t e r v a l s 00s10s50s08 
t o 00 s 21 s 55 s 00,. 

4 4" l i n e f r o m t a n k ttl 16 t o Wye f r o m t a n k 115 
See t a pe—C:; Seg men t 04 „ t i me :i. n te r v a I s 00 s 31 s 4 5 s 00 
to 00s42s19s05. 

< 4 i 



A pipe within apipe 

4" l i n e from tank ttl15 t o 3" Mai n ( D r o p - i n ) No CBtt 
See tape—Cs Seqment 05,, time i n t e r v a l s 00s42s20s23 
t o 00 s 49 s 06 s 00 .. 

3" Main from CBZ-2 t o CBZ-3 
See tape--4 s Segment 0 1 , time i n t e r v a l s OOsOOsOOsOO 
t o 00 s 06 s 53 s 00. 

8" Main from CBZ-3 t o CBZ-4 
See tape--4;; Seqment 02, time i n t e r v a l s 00s06s 53s28 

Phase I I I 
L i n e # 

1 4" l i n e from t a n k tt567 t o 3" Main Ci! CBZ-4 
Li n e n o t i n s e r v i c e between ta n k and CBZ-4. 

2 4" l i n e from tank tt225 t o 8" Main Qi CBZ-4 
See tape-Cs Seqment 06, time i n t e r v a l s 00s49s06s05 
t o 01s02s59s01. 

3 4" l i n e from tank tt333 t o 10" Main <3 CBZ-5 
See tape-Ds Seqment 02, time i n t e r v a l s 00s10:08s00 
t o 00s15 527s05. 

4 4" l i n e from t a n k tt339 t o 10" Main v<! CBZ-5 
See tape-Ds Segment 0 1 , time i n t e r v a l s OOsOOsOOsOO 
t o 00s10s07s20. 

5 4" l i n e from tank Booster and Charge pumps t o 
10" Main <3 CBZ-6. See tape-As Segment 12. time 
i n t e r v a l s 01s 40 s 14 s 00 t o 01 s 41 s 06 s 02.. 

6 10" l i n e from CBZ-4 t o CBZ-5 
See t a pe-5 s Seq men t 0 1 , t i me i n t e rva1s 00 s 00 s 00 s 00 
t o 00 s 04 s 33 s 20,. 

10" l i n e from CBZ-5 t o CBZ-6 
See t a pe- 5 s Seq men t 02, t i me :i. n t e r v a I s 00 s 04 s 34 s 00 
t o 00s 15:08s06.. 

Phase IV 
L i n e # 

1 4" l i n e from t a n k tt453 t o Wye from t a n k tt452 
See tape-As Segment 07, time i n t e r v a l s 00s59sl5s01 
t o 01s12s15:28. 

2 4" l i n e f rom t a n k tt452 t o Wye fro m t a n k tt451 
See tape-As Segment 08. time i n t e r v a l s 01:12:15:30 
t o 01s16s14s00. 

(5) 



A pipe within apipe 

® 

6 

3 

9 

10 

1 1 

12 

13 

14 

4 " l i n e f r o m t a n k 44451 t o 10" M a i n & CBZ-19 
See t a p e - A s Seqment 09., t i m e i n t e r v a l s 01516 s 14 s 30 
t o 0 1 : 2 0 : 3 7 : 0 0 . 

10" Main from CBZ-20 t o CBZ-19 
T h i s l i n e has been abandoned. 

4" l i n e from tank. 4*227 t o Wye f r o m t a n k 44228 
See tape—B; Seqment 0 1 , time i n t e r v a l s OOsOOsOOsOO 
t o 00s07s54s07. 

4" l i n e from t a n k 44228 t o 10" Main <<! CBZ--18 
See tape~B; Seqment 02, time i n t e r v a l s 00s07s56s25 
t o 00s18s37s00. 

4" l i n e from t a n k 44342 t o Wye from tank 44343 
See t a pe-B s Seq men t 03, t i me i n t e r v a I ; 00 s13 s 37 s 00 
t o 00s28s26s23. 

4" l i n e from t a n k 44343 t o 10" Main CBZ-18 
See tape-Bs Segment 04, time i n t e r v a l s 00s28s26s24 
t o 00 s 33 s 42 s 00.. 

4" l i n e from t a n k 44107 t o Wye from t a n k 44108 
See t a pe-B s Seq men t 05, t i me i n t e rva1s 00 s 38 s 42 s 02 
t o 00s49s56s12. 

4" l i n e f r o m t a n k 44108 t o 10" M a i n (i! CBZ-17 
See tape—Bs Segment 0 6 , t i m e i n t e r v a l s 0 0 s 4 9 s 5 8 s 0 0 
t o 0 1 s 0 2 : 5 4 s l l . 

4 " l i n e f r o m t a n k 44231 t o Wye f r o m t a n k 44232 
See t a p e - B s Segment 0 7 , t i m e i n t e r v a l 0 1 s 0 3 s 0 0 s 2 6 
t o 0 1 : 1 1 : 4 0 : 3 0 . 

4" l i n e from t a n k 44232 t o 10" Main & CBZ-16 
See t a pe~B s Seg men t 08, t i me i n t e rva1s 01s11s 42 s10 
t o 0 1 ; 22:16 s 00.. 

4" l i n e from t a n k 4*235 t o Wye from t a n k 106 
See tape-As Segment 10, time i n t e r v a l s 01:20s37s23 
t o 01s30s34s23. 

4" l i n e from t a n k 4*106 t o 10" Main (<! CBZ-15 
See tape-As Segment 11, time i n t e r v a l ; 01s30s34s33 
t o 01s40s12s19. 

10" Main from CBZ-19 t o CBZ-18 
See tape-6s Segment 0 1 , time i n t e r v a l s 00s00s54s00 
t o 00s05:43s23. 
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A pipe within apipe J - — ' 

:l.6 10" Main from CBZ-18 t o CBZ-17 
Wot i n s p e c t e d a t t h i s t i m e due t o p l a n t o p e r a t i o n s and 
l a r g e volumes o f l i q u i d i n l i n e s . 

17 10" Main from CBZ-17 t o CBZ-16 
Not i n s p e c t e d a t t h i s time due t o p l a n t o p e r a t i o n s and 
l a r g e volumes o f l i q u i d i n l i n e s . 

18 10" Main from CBZ-16 t o CBZ-15 
Not i n s p e c t e d a t t h i s time due t o p l a n t o p e r a t i o n s and 
l a r g e volumes o f l i q u i d i n l i n e s . 

19 10" Main from CBZ-15 t o CBZ-14 
Not i n s p e c t e d a t t h i s t i m e due t o p l a n t o p e r a t i o n s and 
l a r g e volumes o f l i q u i d i n l i n e s . 

Phase V 
L i n e # 

1 4" l i n e f rom t a n k ttl t o Wye from tank. tt2 
See tape—A; Segment 06, time i n t e r v a l s 00s53s09s24 
t o 00s58s00s00. 

2 4" l i n e from t a n k tt2 t o Wye from t a n k tt3 
See tape-As Seqment 06, time i n t e r v a l ; 00s53s09:24 
t o 00s58s00s00. 

3 4" l i n e from t a n k tt3 t o CB No tt 
See tape-As Segment 06, time i n t e r v a l s 00s53s09s24 
t o 00358s00s00. 

4 8" l i n e from CB No.30 t o CBZ-14 
Not i n s p e c t e d a t t h i s time due t o blockage* o f l i n e 
a p p r o x i m a t e l y 40' from tank tt3. 

5 10" Main from CBZ-14 t o CBZ-6 
See tape~3s Segment 0 1 , time i n t e r v a l s OOsOOsOOsOO 
t o 00s09s20s00. 

6 10" Main from CBZ-6 t o CBZ--26 
Hot i n s p e c t e d a t t h i s time due t o p l a n t o p e r a t i o n s and 
l a r g e volume o f l i q u i d s i n l i n e . 

Phase VI 
L i n e # 

1 4" l i n e f rom t a n k tt582 t o CBZ-7 
See tape-As Seqment 0 1 , time i n t e r v a l s OOsOOsOOsOO 
t o 00s04s36s10.. 

(7) 



2 4" l i n e from t a n k 1*581 t o CBZ-8 
See tape-As Seqment 02, time i n t e r v a l s 00s04s36s29 
t o 00s13 3 09s01. 

3 4" l i n e from t a n k 4*575 t o Wye from tank. 577 
See tape-As Seqment 03, time i n t e r v a l s 00s18s10s01 
t o 00s37s07s19. 

4 4" l i n e from t a n k 4*577 t o CBZ-8 
See tape-As Segment 04, time i n t e r v a l ; 00s37s07s20 
t o 00s51s09s24. 

3" Main from CBZ-7 t o CBZ-8 
See tape-2s Segment 06., time i n t e r v a l s 01 s24s01s20 
t o 01s40s48s04. 

8" Main from CBZ-8 t o CBZ-9 
See t a p e - 1 ; Segment 02, time i n t e r v a l s OOsOOsOOsOO 
to 00s10s55s20. 

4" l i n e from t a n k 44579 t o CBZ-10 
See tape-A; Segment 05, time i n t e r v a l s 0 0 s 5 l 3 l 2 s 0 0 
t o 00;53s09. 

10" Main from CBZ-9 t o CBZ-10 
See tape-2: Segment 02, time i n t e r v a l ; 00s10s57s00 
t o 00sl6s33s20. 

12" Main from CBZ-10 t o 
See tape-2; Seqment 03, 
t o 00s40s45s00. 

12" Main from CBZ-11 t o 
See tape-2; Seqment 04, 
to 0 1 s l l s 5 6 s 2 6 . 

CBZ-1I 
time i n t e r v a l s 00s16s34s00 

CBZ-12 
time i n t e r v a l s 00s56s44s10 

11 12" Main from CBZ-12 t o CBZ-13 
See tape-2s Seqment 05, time i n t e r v a l s 0 1 s l l s 5 6 s 2 9 
t o 01s24s00s20. 

12" Main from CBZ-13 t o 
See tape-3; Segment 03. 
to 00s30s10s00. 

CBZ-26 
time i n t e r v a l s 00s20s21s13 

6" l i n e from t a n k 44101 t o CBZ-26 
Not i n s p e c t e d a t t h i s time due t o p l a n t o p e r a t i o n s 
l a r g e volume o f l i q u i d s i n l i n e . 

(8) 



A pipe within apipe 

® 

Phase V I I 
L i n e # 

16" Main from CBZ-26 to CBZ-27 
Not i n s p e c t e d a t t h i s t i m e due t o p l a n t o p e r a t i o n s and 
l a r g e volume o f l i q u i d s i n l i n e . 

16" Main from CBZ-27 t o Dishorge E.O.L. 
Not i n s p e c t e d a t t h i s t i m e due to' p l a n t o p e r a t i o n s and 
l a r g e volume o f l i q u i d s i n l i n e . 

( 9) 



A pipe within apipe 
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A pipe within apipe 

A 
CBZ-2 — _ CBZ-1 

( Tank-\S?2 

TonL\ SC<? 
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Tank Farm Drain System 
CCTV - Tape Reference 
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A pipe within apipe 

0 
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Tank Farm Drain System 
CCTV ~ Tape Reference 

(13) Scale:: 1" = 100' 





Tank Farm Drain System 
CCTV - Tape Reference 

(IS) Scales = 100' 



/ A pipe within apipe J-—' 

P h o t o 4*1 
CBZ-~4*1 t o CBZ-442 

S h o w s p i t t i n g i n c r o w n o f p i p e 
a n d b u i l d - u p a l o n g f l o w l i n e . 

- ' h o t o 4*3 
CBZ-441 t o CBZ-442 

S h o w s d e t e r i o r a t i o n :i.n c r o w n 
o f p :i. p e a d j a c e n t t o w e .1. d . 

(lb) 





J j>i pipe within apipe 

® 

Photo tt? 
CBZ-ttJ.0 to CBZ--«:I.:L 

Shows a corroded area on 
s i d e o f p i p e . 



J-- ft pipe within apipe 

® 

P h o t o 4410 
CBZ-4* 11 t o CBZ-4* 12 

Shows p i t t i n g on w a l l s o f 
p i p e . . 

( n ) 
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A pipe within apipe 

S p e c i f i c L i n e E v a l u a t i o n 

E:.'ach segment o f the d r a i n a g e n e t work was TV'ed, taped and 
an a l y z e d . To n a r r a t e on each p a r t o f the p i p e l i n e w i t h i n the 
d r a i n a g e system would o n l y r e s u l t i n a redundancy o f p h y s i c a l 
c o n d i t i o n s t a t e m e n t s . Consequently, the d e s c r i p t i o n s and 
s t a t e m e n t s below are r e l a t i v e t o a l l d r a i n p i p e l i n e s and 
i n d i v i d u a l tank, l i n e d r a i n s r e s p e c t i v e l y . 

The most sever damage observed was the g e n e r a l d e t e r i o r a t i o n 
o f the i n v e r t s o f most o f the p i p e s . I t appears t h a t 
chemicals and a b r a s i v e a c t i o n has reduced t h e pipe w a l l 
t h i ckness. 

A i l 6", 8", 10" and 12" l i n e s i n the c o l l e c t i o n system showed 
s i g n s o f d e t e r i o r a t i o n . The pipes are c o r r o d e d , p i t t e d , and 
i n p l a c e s i t appears t h a t some e l e c t r o l y s i s has d i s s o l v e d 
some o f the p i p e s h e l l . A l s o , t he petroleum p r o d u c t s have 
adhered t o the w a l l s and reduced the f l o w and c a p a c i t y o f t h e 
l i n e s . At two l o c a t i o n s , a wrench and a bar were observed 
w i t h i n t h e d r a i n l i n e s . These appear t o be t o o l s p r e v i o u s l y 
used t o t r y t o unplug t h e l i n e s . 

I t s h ould be noted t h a t some c o r r o s i o n was e v i d e n t a t the 
welds, however the welded areas i n g e n e r a l were i n b e t t e r 
c o n d i t i o n than t he p i p e i t s e l f . T h i s i s p r o b a b l y due t o an 
a l l o y i n t r o d u c e d d u r i n g t h e wel d i n g process. 

At tanks U 1, 2 and 3, an o b s t r u c t i o n i n the l i n e prevented 
complete c l e a n i n g and t e l e v i s i o n . A l s o , t h e r e d u c t i o n i n 
l i n e s i z e from 4" d i a m e t e r t o 1" diameter on the d r a i n l i n e 
between the bo o s t e r pumps and CE<Z - *46, o b s t r u c t e d the 
c l e a n i n q and t e 1 e v i s i o n . 

(21) 
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