
REPORTS 
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^EPHONE 
J5) 748-3311 

EASYLINK 
62905278 

Mr. Roger Anderson 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

REFINING COMPANY 
501 E A S T M A I N S T R E E T ° P. O . B O X 159 

ARTESIA, NEW MEXICO 88211-0159 

FAX 
(505) 746-6410 ACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P / L 

April 1, 1998 111 15 

11 

n o:.y«s<ONf 

RE: 1st Quarter 1998 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Mr. Anderson: 

This letter is sent in regard to Navajo Refining's permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every quarter and once annually, for additional 
analysis, which is included with the results for this quarter. 

For this quarter we discharged a total of 19,057,000 gallons with 12,497,000 of 
that total being sent to the farm for irrigation, and 6,560,000 being sent to Eagle Draw. 
Since we started discharging the RO reject water, we have discharged a total of 
634,403,426 gallons. This is broken down as follows: 179,872,498 gallons have been put 
into Eagle Draw and 454,530,928 gallons have been put on the farm. 

The RO unit was in full operation for the entire quarter. If you have any questions 
concerning this matter, please call me at (505) 748-3311. Thank you for your time. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 

Environmental Mgr. for Water and Waste 

Enclosure 

cc.USEPA, New Mexico Environment Dept - Water Quality 

An Independent Refinery Serving... NEW MEXICO ° ARIZONA ° WEST TEXAS 
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TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 

REFINING (COMPANY 

501 E A S T M A I N S T R E E T ° P. O . B O X 159 
ARTESIA, NEW MEXICO Sfc&fiiQTSe' 

• '£ & Is 
January 15,1998 

FAX 
(505) 746-6410 ACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P/L 

Mr. Roger Anderson 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

RE: 4th Quarter 1997 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Mr. Anderson: 

This letter is sent in regard to Navajo Refining1 s permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every quarter and once annually, for additional 
analysis, which is included with the results for this quarter. 

For this quarter we discharged a total of 15,466,000 gallons with none of that total 
being sent to the farm for irrigation, and the entire 15,466,000 being sent to Eagle Draw. 
Since we started discharging the RO reject water, we have discharged a total of 
615,346,426 gallons. This is broken down as follows: 173,312,498 gallons have been put 
into Eagle Draw and 442,033,928 gallons have been put on the farm. 

The RO unit was not in operation for approximately 55 days during a plant wide 
turnaround, also less water is discharged during the winter months. I f you have any 
questions concerning this matter, please call me at (505) 748-3311. Thank you for your 
time. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 
Mp^^nvironmental Mgr. for Water and Waste 

Enclosure 

cc:USEPA, New Mexico Environment Dept - Water Quality 

An Independent Refinery Serving ... NEW MEXICO ° ARIZONA ° WEST TEXAS 
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Ltjillilllil^ INC UJ UJ 
6701 Aberdeen Avenue, Suite 9 
4725 Ripley Avenue, Suite A 

December 30, 1997 
Receiving Date: 12/09/97 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

Lubbock, Texas 79424 800*378-1296 
El Paso, Texas 79922 888-588*3443 

ANALYTICAL R F ^ 1

1 t M a n a l y s i S ' C O m 

NAVAJO REFINING CO. 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

806-794-1296 
915-585-3443 

FAX 806-794-1298 
FAX 915-585-4944 

Prep Date: 12/22/97 
Analysis Date: 12/22/97 

"Sampling Date: 12/08/97 
Sample Condition: Intact & Cool 
Sample Received by: VW 
Project Name: Annual RO Reject 

TA# Field Code 
PHENOL 

(mg/L) 

T86812 
QC 

RO Reject Water-Ann 
Quality Control 

0.09 
0.77 

Reporting Limit 0.002 

RPD 
% Extraction Accuracy 
% Instrument Accuracy 

3 
98 
96 

METHODS: EPA 420.2. 
CHEMIST: RC 
PHENOL SPIKE AND QC: 0.8 mg/L PHENOL. 

Director, Dr. Blair Date 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806-794-1296 

FAX 806«794« 1298 
CLIENT NAVAJO REFINING COMPANY 

501 E MAIN/PO BOX 159 
ARTESIA, NM 88211 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE : 

86812 
TE0314 
12,-3^-97 

CLIENT SAMPLE ID 
SAMPLE TYPE-
SAMPLED BY ... 
SUBMITTED BY . 
SAMPLE SOURCE 
ANALYST 

RO Reject Water-Ann 
Water 
L. McDaniel 
L. McDaniel 
Annual RO Reject Water 
K. Costa 

AUTHORIZED BY 
CLIENT P.O. 
SAMPLE DATE ... 
SUBMITTAL DATE 
EXTRACTION DATE 
ANALYSIS DATE . 

D. Moore 

12-08-97 
12-11-97 
12-12-97 
12-12-97 

REMARKS -

Endosulfan I was out of acceptance c r i t e r i a i n the second source 
standard. 

Method 8081A- Pesticides 

D A T A T A B L E 

Parameter R e s u l t U n i t 
D e t e c t i o n 

L i m i t 
4,4'-DDD u g / L 0.10 
4 , 4 ' - D D E u g / L 0.10 
4 ,4 ' -DDT : <1.0 u g / L 1.0 

u g / L 1.0 
alpha-BHC u g / L 1.0 
beta-BHC u g / L 1.0 
de l ta -BHC u g / L 0 .5 
Chlordane u g / L 2 . 5 
D i e l d r i n u g / L 0 .5 
E n d o s u l f a n I : <0.5 u g / L 0 .5 
Endosu l fan I I : <1.0 u g / L 1.0 
Endosu l fan u g / L 0 .5 

u g / L 1.0 
: <1.0 u g / L 1.0 

Heptachor u g / L 0 .5 
H e t a c h l o r : <1.0 u g / L 1.0 
Lindane u g / L 0 .5 

u g / L 10. 
Toxaphene u g / L 10. 

lli 111 II 1 1 i A L , T l l h M l l ' I ' l l 

Iii AJLAJUJU UUUULLAA. UJllin̂ KACEANALYSlS, j^CiPfe^^slMj* 
TT) Copy to Clien^aijQ^Qry |or Advanced Environmental Research and Analysis^/J 

MANAGING DIRECTOR 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 

F A C^]?J?EN¥*JSVAJO REFINING COMPANY 
501 E MAIN/PO BOX 159 
ARTESIA, NM 88211 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE : 

86812 
TE0314 
1 2 r l ^ 9 7 

D A T A T A B L E (Cont.) 

Surrogate Information -

Tetrachloro-m-Xylene 
Decachlorobiphenyl 

Percent 
Recovery 

85.8 
89.3 

Range 
39-119 
41-120 

lliiliijuLî  INC JllliliJiM 
^OPY t o ^li^^taboratory for Advanced Environmental Research and Analysis 



' 6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806 •794*1296 

FAX 806•794•1298 

ANALYTICAL RESULTS FOR. 
Navaio Refihina • 
A t t e n t i o n - D a r r e l l Moore 
501 E. Main 
A r t e s i a ' NM 88210 

Date:.. Dec 22, 1997 
Date.Rec: 12/9/97 
Project: Annual,RO Reject Water 
Proj,Name: N/A • 
Proj Loc:- Artesia7NM'88210 

:- 9712000140 ; ' ' 
12/8/97 ' ' 

Sample Condition: Intact: and. Cool 
Sample Received By: ; . VW 

Lab Receiving 
Sampling Date: 

TA# F i e l d Code MATRIX. BOD5 
(mg/L) 

.'TSS,', 
fmg/L) 

••: pH,;. 
(mg/L), 

T 86812 Ro Reject Water.Ann. Water <7.5 ;•. - 7 . 2 • 

Method. Blank ". 
Reporting Limit. 
QC. : 

0.09 
.; 7.5 ; 
•203 

1; ' 
1X: 

"'5.'.''-.'.';.*•••;:..'.-:>->" • 

RPD .•'•--.: '. • . 

% Instrument. Accuracy 

. 2 

102 l'OO . .-• 

TEST " .PREP • PREP - ANALYSIS ANALYSIS ' CHEMIST •• QC: . :, . ,. 
METHOD • • ' DATE •.. - ' ' METHOD • ' COMPLETED (mg/L) •, ,: •; ' 

BOD • N/A 12/10/97 EPA 4 05.1 12/15/97 • JS ' 200 / ; : ' ; : 

TSS • . N/A '.'. ,; 12/12/97 . EPA 160.2 .'. . 12/12/97 . . , JS ' : ., ' 
PH ;. N/A " '"• 12/9/97 EPA 150.1 12/9/97 ':: JS " • 7.0 ' '' ':--''v' 

/t'^x-ffX 
Director, -Dr. Bl a i r Leftwich ; Date. 

CEANALYSIS. 
An Institute for Advanced Environmental Research and Analysis 



Lu UJ LJU jlliiiTRACEAjSLAXYSIS, INC 
6701 Aberdeen Avenue, Suite 9 
4725 Ripley Avenue, Suite A 

Lubbock, Texas 79424 800-378-1296 806-794-1296 
El Paso, Texas 79922 888-588-3443 915-585-3443 

E-Mail: lab@traceanalysis.com 

FAX 806-794-1298 
FAX 915-585-4944 

December 19, J997_ 
Receiving Date: 12/09/97 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 Prep Date: 12/11/97 

Analysis Date: 12/11/97 
Sampling Date: 12/08/97 
Sample Condition: Intact & Cool 
Sample Received by: VW 
Project: Annual RO Reject 

TA# FIELD CODE 
CYANIDE 

(mg/L) 
TDS 

(mg/L) 
COD 

(mg/L) 

SEPCIFIC 
CONDUCTANCE 

(uMHOS/cm) 

T86812 RO Reject H20 ANN <0.01 3,500 85 3,600 
QC Quality Control 0.039 253 1,404 

Reporting Limit 0.01 — 20 — 

RPD 5 4 3 3 
% Extraction Accuracy 95 — 99 — 
% Instrument Accuracy 94 102 99 98 

METHODS: EPA 160.1, 410.4, 120.1, 335.2. 
CHEMIST: TDS/COD/SPECIFIC CONDUCTANCE: JS CYANIDE: RC 
COD SPIKE AND QC: 250 mg/L COD. 
CYANIDE SPIKE AND QC: 0.04 mg/L CYANIDE. 

Director, Dr. Blair Leftwich DATE 



| WATER BACTERIOLOGY 
H' : A:\lotusWtrform1 (v. 01/83) 

equlv. to TOH Q-19 (Rev. 12/91) 

.- 7 City of Lubbock Health Department Laboratory 
P.O. Box 2548/1902 Tcxaa Ave. 
Lubbock. TX 79408 PH* 906767-2906 

Date and Time Ree'd. 

Sample No. 

/ - .r̂ . <~t &~. —. r\ Date 
v w •„.. .- . Reported 

Do not mark above this line - Please Print Below with BALLPOINT or TYPEWRITER 

WATER SYSTEM LD. NO. 

I l l I I I I I I I I I I I I 1 I 

r 
POINT OF COLLECTION : .. . 

SUBMITTORLD.NO. 

NAME OF WATER SYSTEM 

1±J 
COUNTY 

_LL 

gfcKIl 131 I I 

SEND : 

RESULTS 

TO: 

NAME 
^iQir ir- iHinbi\M5ii isi I I I I I I I I I I I 
IE ~1 • 

.Li7if in' i f t ihkir idif i f jm I I I 1 I I I I I I 
STREET ADDRESS (P.O. BOX) 

lui lblfr lHHKI 11 I I I I M i l l TX r7RNPK/l |_U_ 
ZIP CODE 

DATE AND 

• TIME OF 

COLLECTION |? |31 12J 9 
-MONTH DAY . YEAR V ™ E 

SAMPLE IS 
ma A M / P M COLLECTED BY 

TYPE OF SYSTEM 
I | Public \ ~ j Dairy 

(Public Systems Only) 

[~~] Distribution • [ ~ J Raw 

| \7f^ lndlv ldual | | Bottled . | | Construction. | | Repeat 

I | Sch ool " * . - CH SPM*91 

Ownership or other information: - -'• 

WATER SOURCE 
[ | River * £~J Lake 

n y w e l l Well Depth. 

Chlorine Residual 

. L A B O R A T O R Y RESULTS (Do not write below) 
' Water of satisfactory bacteriological quality must be free from Conform organisms 

COLIFORM ORGANISMS 

[ | Fecal colfform group 

^ | | Fe frujcfaa cob 

[ ~ J Repeat samples required 

| | UNSUITABLE-Seebelow 

UNSUITABLE FOR ANALYSIS - PLEASE RESUBMIT 

| | Sample too old. Sample not received 

"r ' within 30 hours of collection. . 

[̂ -. | | .Oate discrepancy or form incomplete 

£5 (See encircled item) 

fc . | | Leaked In transit 

| | Quantity Insufficient for analysis. 

(100 mL. required) 

| | Heavy (sat / bacterial growth) present, 

possibly compromising test results. 

| | Other: 



Lu U Lu ILXRACEANALYSIS, iNcillk LAJU UJ LU 
6701 Aberdeen Avenue, Suite 9 Lubbock,Texas 79424 800»378«1296 
4725 Ripley Avenue, Suite A El Paso, Texas 79922 888«588«3443 

ANALYTICAL R E ^ Y S f r j r n a l y s i s c o m 

NAVAJO REFINING CO. 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

806»794»1296 
915•585*3443 

FAX 806< 
FAX915< 

794*1298 
585*4944 

December 22, 1997 
Receiving Date: 12/09/97 
Sample type: Water 
Project No: NA 
Project Location: Artesia, NM 

Prep Date: 12/12/97 
Analysis Date: 12/16/97 

"Sampling Date: 12/08/97 
Sample Condition: Intact & Cool 
Sample Received by: VW 
Project Name: Annual RO Reject 

TA# Field Code 
TOTAL PCB 

(mg/L) 

T86812 
QC 

RO Reject Water-Ann 
Quality Control 

<0.001 
0.39 

Reporting Limit 0.001 

RPD 
% Extraction Accuracy 
% Instrument Accuracy 

19 
74 
98 

METHODS: EPA 608. 
CHEMIST: MB 
TOTAL PCB SPIKE: 0.005 mg/L TOTAL PCB. 
TOTAL PCB QC: 0.5 mg/L TOTAL PCB. 

Director, Dr. Blair Leftwich Date 



iiiillJJjj^ INC U J U 
6701 Aberdeen Avenue, Suite 9 
4725 Ripley Avenue, Suite A 

Lubbock,Texas 79424 800«378»1296 
El Paso, Texas 79922 888«588«3443 

E-Mail: lab@traceanalysis.com 

ANALYTICAL RESULTS FOR 

NAVAJO REFINING 

Attention: Darrell Moore 

501 £ . Main 

Artesia, NM 88210 

TA # T86812 

Field Code: RO Reject Water-Ann 

806»794«1296 FAX 806«794»1298 
915»585»3443 FAX 915«585«4944 

December 22, 1997 

Receiving Date: 12/09/97 

Sample Type: Water 

Sampling Date: 12/08/97 

Sample Condition: 1 & C 

Sample Received by: VW 

' Project Name: Annual RO Reject 

Extraction Date: 12/11/97 

Reporting Concentration Analysis Date: 12/15/97 

EPA 625 Limit {mg/L) QC RPD %EA %IA 

.N-Nitrosodimethylamine 0.001 ND 

2-Picnlinc 0.001 ND 

Methyl methanesulfonate 0.001 ND 

Ethyl methanesulfonate 0.001 ND 

Phenol 0.001 ND 70 15 38 88 

Aniline 0.005 ND 

bis(2-C Ii lo roet hy l)ether 0.005 ND 

2-Chlorophcnol — 0.005 ND 11 65 

1,3-Dichlorobenzene 0.001 ND 

1,4-D i chlorobenzene 0.001 ND 80 2 53 100 

Benzyl alcohol 0.005 ND 

1,2-Diehlorobenzene 0.001 ND 

2-Methvlphenol 0.001 ND 

bis(2-clil»roisopropyl)ether 0.005 ND 

4-\U't!i> lphenol/3-.Methylphenol 0.001 ND 

Acetophetionc 0.005 ND 

n-Nitrnsodi-n-propylamine 0.001 ND 18 54 

Hexachloroethane 0.001 ND 

Nitrobenzene 0.001 ND 

N-Nitnisopiperidine • 0.005 ND 

Isophorone 0.005 ND 

2-Nttiophenol 0.005 ND 77 96 

2,4-Dimethylphenol 0.005 ND 

bis(2-('hloroethoxy)methane 0.001 ND 

Benzoic acid 2.5 ND 

2,4-l)ichlorophcnol 0.005 ND 77 96 

1,2,4-Trichlorobenzene 0.001 ND 10 67 

a.a-DmK'thvlphenethylamine 2.5 ND 

.Naphthalene 0.001 ND 



NAVAJO REFINING Page 2 of 4 
Project N ame: Annual RO Reject 

TA# T86812 
FIELD CODE: RO Reject Water-Ann 

Reporting Concentration 

EPA 625 Limit (mg/L) QC RPD %EA %IA 

4-Chloronni!inc 0.005 ND 

2,6-Dichlorophenol 0.005 ND 
Hexachlorohutadiene 0.001 ND 78 98 

N-Nitroso-di-n-butylamine 0.005 ND 
4-Chloro-3-niethylphenol 0.005 ND - 78 9 87 98 
2-Methylnnphthalene 0.001 ND 

1,2,4,5-Tet ra c h lo robenzene 0.001 ND 

Hexachlorocvclopentadiene 0.005 ND 

2,4,6-Trichlorophcnol 0.005 ND 80 100 

2,4,5-Trichlorophenol 0.005 ND 

2-Chloronaphthalcne 0.001 ND 

1-Chloronaplithalene 0.001 ND 

2-Nitroaniline 0.005 ND 

Dimethylphthalate 0.001 ND 

Acenaphthylene 0.001 ND 

2.6-Dinitrotoluene 0.001 ND 

3-Nitroaniline 0.005 ND 

Acenaphlhcne 0.001 ND 78 10 88 98 

2.4-Dinitrophenol 0.025 ND 

Dibenzoluran 0.005 ND 
Pentachlorobenzene 0.001 ND 

4-Nitrophenol 0.005 ND 11 87 

1-Napthylamiiie 0.005 ND 

2,4-Dinitrdtoluene 0.001 ND 3 108 

2-Napthylaminc 0.005 ND 

2,3,4,6-Teirachlorophenol 0.005 ND 

Fluorene 0.001 ND 

Oiethylphthalate 0.001 ND 

4-Chloroplienyl-phcnylether 0.001 ND 

4-Nitroaniline 0.005 ND 

4,6-Dinitrii-2-mcthylphenol 0.005 ND 

n-Nitrosoiliphenylamine & Diphenylamine 0.001 ND 71 88 

Diphenylhvdrazine 0.005 ND 



NAVAJO REFINING 
Project Name: Annual RO Reject Page 3 of4 

TA# T86812 
FIELD CODE: RO Reject Water-Ann 

Reporting Concentration 

EPA 625 Limit (mg/L) QC RPD %EA %IA 

4-Bromophenyl-phenylether 0.001 ND 

Phenacetin 0.005 ND 

Hexach In ro benzene 0.001 ND " 

4-Aminobiphenyl 0.005 ND 

Pentachlorophenol 0.005 ND 76 11 195 95 

Pentach lo ro n i tro benzene 0.005 ND 

Pronam'r.le 0.001 ND 

Phenanihrcne 0.001 ND 

Anthracene 0.001 ND 

Di-n-b(il> iphthalate 0.001 ND 

Fluoranthene 0.001 ND 76 95 

Benzidine 2.5 ND 

Pyrene 0.001 ND 5 96 

p-Dimethvlaminoazobenzene 0.001 ND 

Butylbenzy Iphthalate 0.001 ND 

Benzo|a|anthracene 0.001 ND 

3,3-Dich!orobenzidine 0.001 ND 

Chrysene 0.001 ND 

bis(2-Ethylhe\yl)phthalate 0.005 ND 

Di-n-octlphthalate 0.001 ND 92 115 

Benzo| bi fluoranthene 0.001 ND 

7,12-Diniethylbcnz(a)anthracene 0.001 ND 

Benzoj kj fluoranthene 0.001 ND 

Benzo|ajpyrene 0.001 ND 78 98 

3-Metln Icholanthrene 0.001 ND 

Dibenzo(a.j)acridine 0.001 ND 

lndenol \ .2.3-cd|pyrene 0.001 ND 

Dibenz|a.h|anthracene 0.001 ND 

Benzol g.h.i|pcrylcne 0.001 ND 



NAV AJO REFINING ^ ^ Page 4 of 4 
Project Name: Annual RO Reject 

TA#T86812 
Field Code: RO Reject Water-Ann 

TENTATIVELY IDENTIFIED COMPOUNDS AND ESTIMATED CONCENTRATIONS (mg/L) 

RT CONC. 

(1) BuM-Hcxadecanoate 15.17 0.009 

(2) Bm . I otes-Octadecanoic acid- 16.68 0.006 

(3) 9-oityl-Hi'ptadecane 16.75 - 0.002 

(4) 'Pentacnsanc 17.45 0.002 

(5) Hcxacosanc 18.13 0.003 

(6) doc»sanc 18.79 0.002 

(7) Pcntatriacontane 19.43 0.002 

ND = NOT DETECTED 

SURROGATES % RECOVERY 

2-Fiuori.phcnol SURR 39 

Phenol-dG SL RR 36 

Nitrobni/.enc-dS SURR 60 

2-Fluorohiplieiiyl SURR 58 

2,4,6-Tiihromophenol SURR 56 

Terplunyi-dl4 SURR 61 

METHODS: EPA 625. 

CHEMIST: RP/HW 

Director, Dr. Blair Leftwich Date 



illllllj^^ INC Jllluii UJ 
6701 Aberdeen Avenue, Suite 9 
4725 Ripley Avenue, Suite A 

December 22, 1997 
Receiving Date: 12/09/97 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

Lubbock, Texas 79424 800-378-1296 
El Paso, Texas 79922 888-588-3443 

E-Mail: lab@traceanalysis.com 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

806-794-1296 
915-585-3443 

FAX 806-794-1298 
FAX 915-585-4944 

Prep Date: 12/11/97 
Analysis Date: 12/11/97 
Sampling Date: 12/08/97 
Sample Condition: Intact & Cool 
Sample Received by: VW 
Project Name: Annual RO Reject 

FIELD CODE: RO Reject Water-Ann 
TA #: T86812 

624 Compounds 
Reporting 

Limit 
Concentration 

(ug/L) 
QC RPD %EA %IA 

Dichlorodifluoromethane 1 ND 
-Chloromethane 1 ND 
Vinyl chloride 1 ND 104 104 
Bromomethane ND 
Chloroethane 1 ND 
Trichlorofluoromethane 1 ND 
1,1-Dichloroethene 1 ND 103 8 92 103 
lodomethane ND 
Carbon disulfide 1 ND 
Methylene chloride ND 
trans-1,2-Dichloroethene 1 ND 
1,1-Dichloroethane 1 ND 
Vinyl acetate 1 ND 
2-Butanone 50 ND 
Chloroform 1 ND 103 103 
1,1,1-Trichloroethane 1 ND 
1.2-Dichloroethane 1 ND 
Benzene 1 ND 7 112 
Carbon Tetrachloride 1 ND 
1,2-Dichloropropane 1 ND 108 108 
Trichloroethene 1 ND 5 108 
Bromodichloromethane 1 ND 
cis-1,3-Dichloropropene 1 ND 
4-Methyl-2-pentanone 50 ND 
trans-1,3-Dichloropropene 1 ND 
Toluene 1 ND 108 6 110 108 
1,1,2-Trichloroethane 1 ND 
2-Hexanone 50 ND 
MTBE 1 ND 



NAVAJO REFINING 
Project Location: Artesia, NM 
Project Name: Annual RO Reject 

PAGE 2 of 2 

FIELD CODE: RO Reject Water-Ann 
TA #: T86812 

624 Compounds 
Reporting 

Limit 
Concentration 

(ug/L) 
QC RPD %EA %IA 

Dibromochloromethane 1 ND 
Tetrachloroethene 1 ND 
Chlorobenzene _ _ _ 1 ND 103 8 103 103 
Ethylbenzene 1 ND 102 102 
m & p-Xylene 1 ND 
Bromoform 1 ND 
Styrene 1 ND 
o-Xylene 1 ND 
1,1,2,2-Tetrachloroethane 1 ND 
trans 1,4-Dichloro-2-butene 5 ND 
cis 1,4-Dichloro-2-butene 5 ND 
1,4-Dichlorobenzene 2 ND 
1,3-Dichlorobenzene 2 ND 
1,2-Dichlorobenzene 2 ND 
1,2-Dibromoethane EDB 5 ND 

SURROGATES % RECOVERY 

Dibromofluoromethane 106 
Toluene-d8 94 
4-Bromofluorobenzene 97 

ND = Not Detected 

METHODS: EPA 624. 
CHEMIST: RW 

Director, Dr. Blair Leftwich Date 
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6701 Aberdeen Avenue, Suite 9 Lubbock, Texas 79424 800-378*1296 806-794-1296 FAX 806-794-1298 
4725 Ripley Avenue, Suite A El Paso, Texas 79922 888-588-3443 915-585-3443 FAX 915-585-4944 

E-Mail: lab@traceanalysis.com 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 Prep Date: 12/09/97 

Analysis Date: 12/15/97 
Sampling Date: 12/08/97 
Sample Condition: Intact & Cool 
Sample Received by: VW 
Project: Annual RO Reject 

C03 HC03 
AMMONIA-N CHLORINE ALKALINITY ALKALINITY 

TA# FIELD CODE (mg/L) (mg/L) (mg/L as CaC03) (mg/L as CaC03) 

T86812 RO Reject Water-ANN <5 <01 <1.00 410 
QC Quality Control 4.5 — — — 

METHOD BLANK <5.0 — — 

Reporting Limit 5.0 — — — 

December 19, 1997 
Receiving Date: _12/09/97 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

RPD 7 
% Extraction Accuracy 91 
% Instrument Accuracy * 89 

METHODS: EPA 350.3; 310.1 330.1. 
CHEMIST: JS/RC 
NH3-N SPIKE: 5.0 mg/L NH3-N. 
NH3-NQC: 5.0 Mg/L NH3-N. 

Director, Dr. Blair Leftwich DATE 





TELEPHONE 
(505)748-3311 

EASYLINK 
62905278 

Mr. Roger Anderson 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

5 0 1 E A S T M A I N S T R E E T ° P. O . B O X 159 
ARTESIA, NEW MEXICO 88211-0159 

October 15,1997 

•(I.JLiJjJ 

. _ ^ ' i v . !, U O . 

FAX 
(505) 746-6410 ACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P /L 

RE: 3rd Quarter 1997 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Roger: 

This letter is sent in regard to Navajo Refining's permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every quarter and those results for this quarter are 
enclosed. 

For this quarter we discharged a total of 29,710,230 gallons with 16,261,230 of 
that total being sent to the farm for irrigation, and 13,449,000 being sent to Eagle Draw. 
Since we started discharging the RO reject water, we have discharged a total of 
599,880,426 gallons. This is broken down as follows: 157,846,498 gallons have been put 
into Eagle Draw and 442,033,928 gallons have been put on the farm. 

The RO unit was not in operation for 15 days while we installed new RO 
equipment. I f you have any questions concerning this matter, please call me at 
505-748-3311. Thank you for your time. 

Regards, 
^ A V A J O REFINING COMPANY 

Darrell Moore 
Environmental Mgr. for Water and Waste 

Enclosure 

cc:USEPA, New Mexico Environment Dept.- Water Quality 

An Independent Refinery Serving. NEWMEXICO ° ARIZONA ° WEST TEXAS 
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TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 

MEFMLMG COMPANY 

5 0 1 E A S T M A I N S T R E E T ° P. O . B O X 159 
ARTESIA, NEW MEXICO 88211-0159 

FAX 
(505) 746-6410 ACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P/L 

July 24, 1997 
H f l $ r v 

' . : . . . . « ; ' i i v ! i j 

Mr. Roger Anderson 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

RE: 2nd Quarter 1997 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Roger: 

This letter is sent in regard to Navajo Refining's permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every quarter and those results for this quarter are 
enclosed. 

For this quarter we discharged a total of 33,453,601 gallons with all of that total 
being sent to the farm for irrigation. Since we started discharging the RO reject water, we 
have discharged a total of 570,170,196 gallons. This is broken down as follows: 
144,397,498 gallons have been put into Eagle Draw and 425,772,698 gallons have been 
put on the farm. 

I f you have any questions concerning this matter, please call me at 505-748-3311. 
Thank you for your time. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 
Environmental Mgr. for Water and Waste 
encl. 
cc:USEPA, New Mexico Environment Dept.- Water Quality 

An Independent Refinery Serving... NEWMEXICO ° ARIZONA ° WEST TEXAS 
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TELEPHONE 
(505)748-3311 

EASYLINK 
62905278 

S7 r>? • 

# 

MEFINING COMPANY 

5 0 1 E A S T M A I N S T R E E T ° P. O . B O X 159 
ARTESIA, NEW MEXICO 88211-0159 

FAX 
(505) 746-6410 ACCTG 
(505)746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P / L 

April 15, 1997 

Mr. Roger Anderson CERTIFIED MAIL/RETURN RECEIPT 
Environmental Bureau 
Oil Conservation Division P 216 710 706 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

RE: 1st Quarter 1997 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Roger: 

This letter is sent in regard to Navajo Refining's permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every quarter and those results for this quarter are 
enclosed. 

For this quarter we discharged a total of 32,035,467 gallons with 18,324,521 
being sent to Eagle Draw and 13,710,946 gallons being sent to the farm for irrigation. 
Since we started discharging the RO reject water, we have discharged a total of 
536,716,595 gallons. This is broken down as follows: 144,397,498 gallons have been put 
into Eagle Draw and 392,319,097 gallons have been put on the farm. 

If you have any questions concerning this matter, please call me at 505-748-3311. 
Thank you for your time. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 
Sr. Environmental Specialist 
encl. 
cc:USEPA, New Mexico Environment Dept.- Water Quality 

An Independent Refinery Serving. NEWMEXICO o ARIZONA ° WEST TEXAS 
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TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 

v . '-1 

MEFIMEMG COMPANY 

5 0 1 E A S T M A I N S T R E E T 
ARTESIA, NEW MEXICO 

° P. O . B O X 159 
88211-0159 

FAX 
(505) 746-641OACCTG 
(505)746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P /L 

November 6, 1996 

Mr. Roger Anderson 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505--5472 

CERTIFIED MAIL/RETURN RECEIPT 
P 355 936 207 

RE: 3rd Quarter 1996 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Roger: 

This letter is sent in regard to Navajo Refining's permit modification of our 
discharge plan GW-28 which allows us to put our Reversej Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every two weeks and those results for this quarter 
are enclosed. j 

For this quarter we discharged a total of 32,897,563 with all of that total sent to 
our farm for irrigation. Since we started discharging the RjO reject water, we have 
discharged a total of 471,812,407 gallons. This is broken down as follows: 100,640,656 
gallons have been put into Eagle Draw and 371,171,751 gallons have been put on the 
farm. i 

I f you have any questions concerning this matter, please call me at 505-748-3311. 
Thank you for your time. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 
Sr. Environmental Specialist 
encl. 
cc:USEPA, New Mexico Environment Dept.- Water Quality 

An Independent Refinery Serving. NEWMEXICO ° ARIZONA o WEST TEXAS 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794«1296 

FAX 806»794»1298 

October 23, 1996 
Receiving Date: 09/18/96 
Sample Type: Water 
Project No: NA 

Projec t Location: A r t e s i a , NM 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a . NM 88210 Prep Date: 09/18/96 

Analysis Date: 09/18/96 
Sampling Date: 09/17/96 
Sample Condition: I S C 
Sample Received by: ML 
Pr o j e c t Name: NA 

PARAMETERS (mg/L) 

T59008 
RO Reject 
Quarterly QC RPD %EA %IA 

CHLORINE <0.1 0 

SULFATE 1,350 25.0 0 100 98 

(N03-N02)-N 0.7 1.31 0 99 98 
COD <20 " 244 1 96 95 

FECAL COLIFORM Not Found 
TDS 2,610 1 

CYANIDE <0.01 0.035 3 76 90 
BOD 5 <7.5 1 116 
TSS 5 14 

pH (s.u.) 7.6 7.0 0 100 
TOTAL RADIUM ( p C i / l i t e r ) <1 — 

AMMONIA-N <0.5 4.86 1 94 96 

SPECIFIC CONDUCTIVITY (uMHOS/cm) 2,370 1,420 5 101 
PHENOLS <0.01 0.75 15 102 94 
FLUORIDE 3.0 1.04 0 100 106 
CHLORIDE 37.4 24.6 2 99 100 
C03 as CaC03 0 1 
HC03 as CaC03 553 1 
METHODS: EPA 330.4, 300.0, 353.3, 410.4, 160.1, 335.2, 405.1, 160.2 , 150 • 1 , 600/8-" 

CHEMIST: 

350.2, 120.1, 420.1, 310.1. 

Chlorine/(N03-N02)-N/COD/Cyanide/Ammonia-N/Phenols/Fluoride/Chloride/Sulfate: MS 
TDS/Specific C o n d u c t i v i t y : RCD/MS 

SULFATE SPIKE: 25 mg/L SULFATE. 
(N03-N02)-N SPIKE: 1.51 mg/L (NO 
COD SPIKE: 750 mg/L COD. 
CYANIDE SPIKE AND QC: 0.04 mg/L CYANIDE. 
AMMONIA-N SPIKE: 50 mg/L AMMONIA-N. 
PHENOLS SPIKE: 0.97 mg/L PHENOLS. 
FLUORIDE SPIKE: 5.0 mg/L FLUORIDE. 
CHLORIDE SPIKE: 50 mg/L CHLORIDE. 

BOD5/TSS/pH: JT A l k a l i n i t y : RCD 
SULFATE QC: 25 mg/L SULFATE. 
(N03-N02J-N QC: 1.333 mg/L (N03-N02)-N. 
COD QC: 250 mg/L COD. 

AMMONIA-N QC: 5 mg/L AMMONIA-N. 
PHENOLS QC: 0.8 mg/L PHENOLS. 
FLUORIDE QC: 1.0 mg/L FLUORIDE. 
CHLORIDE QC: 25 mg/L CHLORIDE. 

D i r e c t o r , Dr. 
D i r e c t o r , Dr. 

B l a i r L e f t w i c h 
Bruce McDonell 

Date 

IlljllilM INCJIJI u llll A Laboratory for Advanced Environmental Research and Analysis 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794»1296 

FAX 806»794«1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

PAGE 1 of 2 

October 01, 1996 
Receiving Date: 09/18/96 

Sample Type: Water 
Proje c t No: NA 
Pro j e c t Location: A r t e s i a , NM 

Prep Date: 09/20/96 
Analysis Date: 09/20/96 
Sampling Date: 09/17/96 
Sample Condition: I n t a c t & Cool 
Sample Received by: ML 
Pr o j e c t Name: NA 

FIELD CODE: RO Reject Quarterly 
TA #: T59008 

Concentration Reporting 

624 Compounds (ug/L) L i m i t 

Dichlorodifluoromethane ND 1 

Chloromethane ND 1 

V i n y l c h l o r i d e ND 1 

Bromomethane ND 5 
Chloroethane ND 1 
Trichlorofluoromethane ND 1 

1,1-Dichloroethene ND 1 

Iodomethane ND 5 
Carbon d i s u l f i d e ND 1 

Methylene c h l o r i d e ND 5 

trans-1,2-Dichloroethene ND 1 
1,1-Dichloroethane ND 1 

V i n y l acetate ND 1 

2-Butanone ND 50 

Chloroform ND 1 
1,1,1-Trichloroethane ND 1 

1,2-Dichloroethane ND 1 
Benzene ND 1 
Carbon T e t r a c h l o r i d e ND 1 
1,2-Dichloropropane ND 1 
Trichloroethene ND 1 
Bromodichloromethane ND 1 
cis-1,3-Dichloropropene ND 1 
4-Methy1-2-pentanone ND 50 
trans-1,3-Dichloropropene ND 1 
Toluene ND 1 
1,1,2-Trichloroethane ND 1 

2-Hexanone ND 50 

LU Lu iibCRACEANALYSIS, INC 1 LU 
A Laboratory for Advanced Environmental Research and Analysis 



NAVAJO REPINING COMPANY PAGE 2 of 2 
Project Location: Artesia, NM 

FIELD CODE: RO Reject Quarterly 
IA#: T59008 

Concentration Reporting 

624 Compounds (ug/L) L i m i t 

Dibromochloromethane ND 1 
Tetrachloroethene ND 1 
Chlorobenzene ND 1 
Ethylbenzene ND 1 
m & p-Xylene ND 1 
Bromoform ND 1 
Styrene ND 1 
o-Xylene ND 1 
1,1,2,2-Tetrachloroethane ND 1 
trans l,4-Dichloro-2-butene ND 5 
cis 1,4-Dichloro-2-butene ND 5 
1,4-Dichlorobenzene ND 2 
1,3-Dichlorobenzene ND 2 
1,2-Dichlorobenzene ND 2 
1,2-Dibromoethane ND 5 
MTBE ND 1 

SURROGATES % RECOVERY 

Dibromofluoromethane 93 
Toluene-d8 99 
4-Bromofluorobenzene 92 

ND = Not Detected 

METHODS: EPA 624. 

CHEMIST: RP 

D i r e c t o r , Dr. B l a i r L e f t w i c h 
D i r e c t o r , Dr. Bruce McDonell 

Date 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 

FAX 806»794»1298 

A J N I ^ T I C A L RESULTS FOR 

NAVAJO REFINING COMPANY 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

FIELD CODE: RO Reject Quarterly 
TA #: T59008 

October 23, 1996 

Receiving Date: 09/18/96 

Sample Type: Water 

Sampling Date: 09/17/96 

Sample Condition: I & C 

Sample Received by: ML 

Project Name: NA 

Project Location: Artesia, NM 

Extraction Date: 09/18/96 

Analysis Date: 09/20/96 

Reporting Concentration 

625 Compounds Limit (mg/L) QC RPD %EA %IA 

N-Nitrosodimethylamine 

2-Picoline 

Methyl methanesulfonate 

Ethyl methanesulfonate 

Phenol 

Aniline 

bis(2-Chlorocthy!)ether 

2-Chlorophenol 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Benzyl alcohol 

1,2-DichIorobenzene 

2-Methyl phenol 

bis(2-chloroisopropyl)ether 

4-Methylphenol/3-Methylphenol 

Acetophenone 

n-Nitrosodi-n-propylaniine 

Hexachloroethane 

Nitrobenzene 

N-iNitrosoplperidine 

Isophorone 

2-Nitrophenol 

2,4-Dimcthylphcnol 

bis(2-CWoroethoxy)methane 

Benzoic acid 

2,4-Dichlorophenol 

1,2,4-Trichloro benzene 

a,a-DimcthylphenethyIaniine 

Nap it mlc ne 

0.001 

0.001 

0.001 

0.001 

0.001 

0.005 

0.005 

0.005 

0.001 

0.001 

0.005 

0.001 

0.001 

0.005 

0.001 

0.005 

0.001 

0.001 

0.001 

0.005 

0.005 

0.005 

0.005 

0.001 

0.01 

0.005 

0.001 

0.01 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

78 

10 

75 11 

14 

79 

14 

36 98 

80 

70 94 

83 

99 

101 

90 

• | 0 0 0 1 1 ND | I ,1 I 

U^CEANALYSIS, INC JUUlI u u LU iJvJl U LU L A. I I I . 
A Laboratory for Advanced Environmental Research and Analysis 



HWAJO REFINING COMPANY 
Project Location: Artesia, NM 

Page 2 of4 

FIELD CODE: RO Reject Quarterly 
TA #: T59008 

Reporting Concentration 

625 Compounds Limit (mg/L) QC RPD %EA %IA 

4-ChloroaniIine 0.005 ND 

2,6-DichlorophenoI 0.005 ND 

Hexachlorobutadiene 0.001 ND 80 100 

iN-Nirroso-dl-n-burylamine 0.005 ND 

4-Chloro-3-methylphenol 0.005 ND 80 15 76 100 

2-Methylnaphthalene 0.001 ND 

1 ,2,4,5-Tetrachloro benzene 0.001 ND 

Hexachlorocyclopentadiene 0.001 ND 

2,4,6-Trichlorophenol 0.005 ND 81 101 

2,4,5-TrichIorophenol 0.005 . ND 

2-Chloronaphthalene 0.001 ND 

1-Chloronaphthalene 0.001 ND 

2-Nitroaniline 0.005 ND 

Dimethylphthalate 0.001 ND 

Acenaphthylene 0.001 ND 

2,6-DinitrotoIuene 0.001 ND 

3-NitroaniIine 0.005 ND 

Acenaphthene 0.001 ND 79 16 88 99 

2,4-Dinitrophenoi 0.005 ND 

Dibenzofuran 0.005 ND 

Pentachlorobenzene 0.001 ND 

4-Nitrophenol 0.005 ND 4 27 

1-Napthylamine 0.005 ND 

2,4-Dinitrotoluene 0.001 ND 15 87 

2-Napthylamine 0.005 ND 

2,3,4,6-Tetrachlorophenol 0.005 ND 

Fluorene 0.001 ND 

Diethylphthalate 0.001 ND 

4-ChlorophenyI-phenylether 0.001 ND 

4-Nitroajniline 0.005 ND 

4,6-Dinitro-2-methylphenol 0.001 ND 

n-Nitrosodiphenylamine & Diphenylamine 0.001 ND 77 96 

Di phenylhyd razine 0.005 ND 



HVAJO REFINING COMPANY 
Project Location: Artesia, NM 

Page 3 of 4 

FIELD CODE: RO Reject Quarterly 
TA #: T59008 

Reporting Concentration 

625 Compounds Limit (mg/L) QC RPD %EA %IA 

4-Bromophenyl-phenylether 0.001 ND 

Phenacetin 0.005 ND 

Hexachlorobenzene 0.001 ND 

4-Aminobiphenyl 0.005 ND 

Pentachlorophenol 0.005 ND 79 10 76 99 

Pentachloronitrobenzene 0.005 ND 

Pronamlde 0.001 ND 

Phenanthrene 0.001 ND 

Anthracene 0.001 ND 

Di-n-butylphthalate 0.005 _ ND 

Fluoranthene 0.001 ND 76 95 

Benzidine 0.01 ND 

Pyrene 0.001 ND 15 102 

p-Dimethylaminoazobenzene 0.001 ND 

Butylbenzylphthalate 0.001 ND 

Benzo[a]anthracene 0.001 ND 

3,3-Dichlorobenzidine 0.001 ND 

Chrysene 0.001 ND 

bis(2-EthylhexyI)phtha]ate 0.005 ND 

Di-n-octlphthalate 0.001 ND 65 81 

Benzo[b]fluoranthene 0.001 ND 

7,12-Dimethylbenz(a)anthracene 0.001 ND 

Benzo [kjfluoranthene 0.001 ND 

Benzo [a] pyrene 0.001 ND 76 95 

3-Methylcholanthrene 0.001 ND 

Dibenzo(aJ)acridine 0.001 ND 

Indeno[l,2,3-cd]pyrene 0.001 ND 

Dibcnz[a,h]anthracene 0.001 ND 
-

Benzo[g,h,i] perylene 0.001 ND 



NflBErO REFINING COMPANY 

P r o j e c t L o c a t i o n : A r t e s i a , NM 

F I E L D CODE: RO R e j e c t Q u a r t e r l y 

TA #: T59008 
Reporting Concentration 

Page 4 o f 4 

608 Compounds L i m i t (mg/L) QC RPD %EA %IA 

a-BHC 0.0002 ND 14 86 104 

b-BHC 0.0002 ND 15 82 80 

g-BHC 0.0002 ND 15 78 108 

d-BHC 0.0002 ND 15 82 80 

Heptachlor 0.0002 ND 5 78 10S 

A l d r i n 0.0002 ND 5 72 100 

Heptachlor epoxide 0.0002 ND 9 88 104 

Endosulfan-1 0.0002 ND 9 88 108 

Endosulfan-2 0.0002 ND 13 92 106 

P,P1-DDE 0.0002 ND 7 87 96 

D i e l d r i n 0.0002 ND 11 91 112 

Endrin 0.0002 ND 11 93 112 

P,P'-DDD 0.0002 ND 7 91 102 

Endrin Aldehyde 0.001 ND 60 60 114 

Endosulfan Sulfate/P,P'-DDT 0.001 ND 14 83 109 

Endrin Ketone 0.001 ND 15 93 108 

Methoxychlor 0.01 ND 10 80 108 

a-Chlordane 0.0002 ND 9 84 104 

g-Chlordane 0.0002 ND 9 84 100 

Toxaphene 0.005 ND 14 94 111 

PCB's 0.0002 ND 0.525 0 96 105 

TENTATIVELY IDENTIFIED COMPOUNDS AND ESTIMATED CONCENTRATIONS (mg/L) 

(1) T e t r a t r i a c o n t a n e 

(1) Triacontane 

2-Fluorophenol SURR 

Phenol-d6 SURR 

Nitrobenzene-d5 SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tribromophenol SURR 

Terphenyl-dl4 SURR 

RT 

16.37 

17.10 

CONC. 

0.002 

0.0015 

% RECOVERY 

30 

23 

49 

48 

48 

89 

METHOD: EPA '625, 608. 

CHEMIST: RD/CC/MB 

D i r e c t o r , Dr. B l a i r L e f t w i c h 

D i r e c t o r , Dr. Bruce McDonell 

Date 
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(505) 748-3311 

EASYLINK 
62905278 

REFINING (COMPANY 

5 0 1 E A S T M A I N S T R E E T ° P. O . B O X 159 
ARTESIA, NEW MEXICO 88211-0159 

FAX 
(505) 746-6410 ACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P / L 

Mr. Roger Anderson 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

July 26,1996 

RE: 2nd Quarter 1996 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Roger: 

This letter is sent in regard to Navajo Refining's permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every two weeks and those results for this quarter 
are enclosed. 

For this quarter we discharged a total of 33,143,564 with all of that total sent to 
our farm for irrigation. Since we started discharging the RO reject water, we have 
discharged a total of 438,914,844 gallons. This is broken down as follows: 100,640,656 
gallons have been put into Eagle Draw and 338,274,188 gallons have been put on the 
farm. 

I f you have any questions concerning this matter, please call me at 505-748-3311. 
Thank you for your time. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 
Sr. Environmental Specialist 
encl. 
cc:USEPA, New Mexico Environment Dept.- Water Quality 

An Independent Refinery Serving ... NEW MEXICO ° ARIZONA ° WEST TEXAS 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 

FAX 806«794«1298 

July 23, 1996 
Receiving Date: 06/29/96 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
Attention: Darrell Moore 
501 E. Main 
Artesia. NM 88210 Prep Date: 07/01/96 

Analysis Date: 07/01/96 
Sampling Date: 06/28/96 
Sample Condition: I & C 
Sample Received by: ML 
Project Name: NA 

T54950 
RO Reject 

PARAMETERS (mg/L) Qtrly QC RPD %EA %IA 

CHLORINE <0.1 
SULFATE 1,980 10.87 2 112 100 
(N03-N02)-N 0.3 1.28 5 93 100 
COD <20 265 1 104 105 
FECAL COLIFORMS Not Found 
TDS 3,076 0 
CYANIDE <0.01 0.039 3 79 101 
BOD 5 <8 4 104 
TSS 8 8 
pH (s.u.) 7.0 7.0 0 100 
TOTAL RADIUM ( p C i / l i t e r ) 2+/-1 
AMMONIA-N <0.50 4.37 1 96 88 
SPECIFIC CONDUCTIVITY (uMHOS/cm) 3,203 1,364 1 97 
PHENOLS <0.01 0.84 2 98 105 
FLUORIDE 2.5 1.07 0 118 105 
CHLORIDE 190 22.5 1 97 90 
C03 as CaC03 0 1 
HC03 as CaC03 238 1 

METHODS: EPA 330.4, 375.4, 353.3, 410.4, 
350.2, 120.1, 420.1, 340.2, 300 

CHEMIST: Chlorine, Sulfate, (N03-N02)-N, 
Phenols, Fluoride, Chloride: MS 

SULFATE SPIKE: 50,000 mg/L SULFATE. 
(N03-N02)-N SPIKE: 1.51 mg/L (NO 
(N03-N02)-N QC: 1.333 mg/L (N03-N02)-N. 
COD SPIKE: 750 mg/L COD. 
CYANIDE SPIKE AND QC: 0.04 mg/L CYANIDE. 
AMMONIA-N SPIKE: 50 mg/L AMMONIA-N. 
PHENOLS SPIKE: 1.6 mg/L PHENOLS. 
FLUORIDE SPIKE: 4.0 mg/L FLUORIDE. 
CHLORIDE SPIKE: 100 mg/L CHLORIDE. 

160.1, 335.2, 405.1, 160.2, 150.1, 600/8-78-017, 
.0, 310.1. 
COD, Cyanide, Ammonia-N, Specific Conductance: MS 

TDS: RP BOD5, TSS, pH: JT Alkalinity: RCD 
SULFATE QC: 10 mg/L SULFATE. 

COD QC: 250 mg/L COD. 

AMMONIA-N QC: 5.0 mg/L AMMONIA-N. 
PHENOLS QC: 0.8 mg/L PHENOLS. 
FLUORIDE QC: 1.0 mg/L FLUORIDE. 
CHLORIDE QC: 25.0 mg/L CHLORIDE. 

Director, 
..rector, 

Dr. Blair Leftwich 
Dr. Bruce McDonell 

Date 

ilRjJM INC _ 
A Laboratory for Advanced Environmental Research and Analysis 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 

FAX806»794»1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

PAGE 1 of 2 

July 23, 1996 
Receiving Date: 06/29/96 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

FIELD CODE: RO Reject Qtrly 
TA #: T54950 

Prep Date: 07/05/96 
Analysis Date: 07/05/96 
Sampling Date: 06/28/96 
Sample Condition: Intact & Cool 
Sample Received by: ML 
Project Name: NA 

Concentration Reporting 
624 Compounds (ug/L) Limit 

Dichlorodifluoromethane ND 1 
Chloromethane ND 1 
Vinyl chloride ND 1 
Bromomethane ND 5 
Chloroethane ND 1 
Trichlorofluoromethane ND 1 
1,1-Dichloroethene ND 1 
Iodomethane ND 5 
Carbon d i s u l f i d e ND 1 
Methylene chloride ND 5 
trans-1,2-Dichloroethene ND 1 
1,1-Dichloroethane ND 1 
Vinyl acetate ND 1 
2-Butanone ND 50 
Chloroform ND 1 
1,1,1-Trichloroethane ND 1 
1,2-Dichloroethane ND 1 
Benzene ND 1 
Carbon Tetrachloride ND 1 
1,2-Dichloropropane ND 1 
Trichloroethene ND 1 
Bromodichloromethane ND 1 
cis-1,3-Dichloropropene ND 1 
4-Methyl-2-pentanone ND 50 
trans-1,3-Dichloropropene ND 1 
Toluene ND 1 
1,1,2-Trichloroethane ND 1 
2-Hexanone ND 50 

UwU^ INC JIMILLI^^ 
A Laboratory for Advanced Environmental Research and Analysis 



NAVAJO REFINING COMPANY 
Project Location: Artesia, NM 

PAGE 2 of 2 

FIELD CODE: RO Reject Qtrly 

TA#: T54950 

Concentration Reporting 
624 Compounds (ug/L) Limit 

Dibromochloromethane ND 1 

Tetrachloroethene ND 1 

Chlorobenzene ND 1 

Ethylbenzene ND 1 

m & p-Xylene ND 1 

Bromoform ND 1 

Styrene ND 1 

o-Xylene ND 1 

1,1,2,2-Tetrachloroethane ND 1 
t r a n s l,4-Dichloro-2-butene ND 5 
c i s 1,4-Dichloro-2-butene ND 5 
1,4-Dichlorobenzene ND 2 
1,3-Dichlorobenzene ND 2 
1,2-Dichlorobenzene ND 2 
1,2-Dibromoethane ND 5 
MTBE ND 1 

SURROGATES % RECOVERY 

Dibromofluoromethane 98 
Toluene-d8 101 
4-Bromofluorobenzene 101 

ND = Not Detected 

METHODS: EPA 624. 
CHEMIST: RP 

Director, Dr. Bl a i r Leftwich 
Director, Dr. Bruce McDonell 

7- zy-f<r 
Date 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 

FAX 806«794»1298 

AALYTICAL RESULTS FOR 
N A V A J O R E F I N I N G C O M P A N Y 

Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

FIELD CODE: RO Reject Qtrly 
TA #: T54950 

July 23,1996 

Receiving Date: 06/29/96 

Sample T>pe: Water 

Sampling Date: 06/28/96 

Sample Condition: I & C 

Sample Received by: ML 

Project Name: NA 

Project Location: Artesia, NM 

Exti-action Date: 07/01/96 

Analysis Date: 07/03/96 

Reporting Concentration 

625 Compounds Limit (mg/L) QC RPD %EA %IA 

N-Nitrosodimethylamlne 

2-PicoIine 

Methyl methanesulfonate 

Ethyl methanesulfonate 

Phenol 

Aniline 

bis(2 Chloroethyl)ether 

2-Chlorophenol 

1.3- Dlchlorobenzene 

1.4- DlchIoro benzene 

Benzyl alcohol 

1,2-Dichlorobenzene 

2-MethylphenoI 

bls(2-chlorolsopropyl)ether 

4-Methylphenol/3-Methylphenol 

Acetophenone 

n-Nitrosodi-n-propybmlne 

Ilexachloroethane 

Nitrobenzene 

N-Nltrosopiperidlne 

Isophorone 

2-Nitrophcnol 

2,4-Dimethylphenol 

bls(2-ChIoroethoxy)methane 

Benzoic add 

2,4-Dichlorophenol 

1,2,4-TrichIoro benzene 

a^-DwieUiylphenethylamlne 

Nip rthftene 

0.001 

0.001 

0.001 

0.001 

0.001 

0.005 

0.005 

0.005 

0.001 

0.001 

0.005 

0.001 

0.001 

0.005 

0.001 

0.005 

0.001 

0.001 

0.001 

0.005 

0.005 

0.005 

0.005 

0.001 

0.01 

0.005 

0.001 

0.01 

0.001 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

116 52 116 

81 

91 52 91 

96 

97 97 

98 98 

12 66 

I i l i i M ^ INC JD 
A Laboratory for Advanced Environmental Research and Analysis 



i^VAJO REFINING COMPANY 
'roject Location: Artesia, NM 

Page 2 of4 

FIELD CODE: RO Reject Qtrly 
TA #: T54950 

Reporting Concentration 

625 Compounds Limit (mg/L) QC RPD %EA %IA 

4-Chlo roaniline 0.005 ND 

2,6-DichIorophenol 0.005 ND 

Hexachlorobutadiene 0.001 ND 98 98 

N-Nitroso-di-n-butylamlne 0.005 ND 

4-ChIoro-3-methylphenol 0.005 ND IS 71 

2-Methylnaphthalene 0.001 ND 

1,2,4,5-Tetrachloro benzene 0.001 ND 

Hexachlorocyclopentadiene 0.001 ND 

2,4,6-Triclilorophenol 0.005 ND 104 104 

2,4,5-Trichlorophenol 0.005 ND 

2-Chloronaphthalene 0.001 ND 

1-Chloro naphthalene 0.001 ND 

2-Nlt roaniline 0.005 ND 

Dlmcthylphthalate 0.001 ND 

Acenaphthylene 0.001 ND 

2,6-DinitrotoIuene 0.001 ND 

3-Nltroanlllne 0.005 ND 

Acenaphthene 0.001 ND 96 13 89 96 

2,4-Dlnltrophenol 0.005 ND ' 

Dibenzofuran 0.005 ND 

Pentachloro benzene 0.001 ND 

4-Nitrophenol 0.005 ND 2 33 

1-Napthylamlne 0.005 ND 

2,4-Dinitrotoluene 0.001 ND 17 78 

2-Napthylamlne 0.005 ND 

2J,4,6-Tetrachlorophenol 0.005 ND 

Fluorene 0.001 ND 

Dlethylphthalate 0.001 ND 

4-Chlorophenyl-phenylether 0.001 ND 

4-NitroaniUne 0.005 ND 

4,6-Dinitro-2-methylphenol 0.001 ND 

n-Nitrosodiphenybunlne & Diphenylamine 0.001 ND 102 102 

Dlphenylhydrazlne 0.005 ND 



fAVAJO REFINING COMPANY 
roject Location: Artesia, NM 

Page 3 of 4 

FIELD CODE: RO Reject Qtrly 
TA #: T54950 

Reporting Concentration 

625 Compounds Limit (mg/L) QC RPD %EA %IA 

4-BromophenyI-phenylether 0.001 ND 

Phenacetin 0.005 ND 

Hexachlorobenzene 0.001 ND 

4-Aminobiphenyl 0.005 ND 

Pentachlorophenol 0.005 ND 106 15 75 106 

Pentachloronltrobenzene 0.005 ND 

PronanUde 0.001 ND 

Phenanthrene 0.001 ND 

Anthracene 0.001 ND 

Dl-n-but} Iphthalate 0.005 ND 

Fluoranthene 0.001 ND 101 101 

Benzidine 0.01 ND 

Pyrene 0.001 ND 16 21 

p-Dlmethylamlnoazobenzcne 0.001 ND 

Butylbenzyl phthalate 0.001 ND 

Bcnzo(a]anthracene 0.001 ND 

3,3-Dlchlorobenzldlne 0.001 ND 

Chrysene 0.001 ND 

bU(2-EthylheryI)phthalate 0.20 ND 

Oi-n-octlphthalate 0.001 ND 

Benzo [b] fluoranthene 0.001 ND 

7,12-Dbnethylbenz(a)anthracene 0.001 ND 

Benzo[k]fluoranthene 0.001 ND 

Benzo[a] pyrene 0.001 ND 103 103 

3-Methylcholanthrene 0.001 ND 

Dlbenzo(aJ)acridlne 0.001 ND 

Indeno[l,2,3-cd]pyrene 0.001 ND 

Dibenz[aji]anthracene 0.001 ND 

Benzo(f>4>J]perylene 0.001 ND 



^^TAJO REFINING COMPANY Page 4 of 4 

P r o j e c t L o c a t i o n : A r t e s i a , NM 

F I E L D CODE: RO R e j e c t Q t r l y 

TA #: T54950 
Reporting Concentration • 

608 Compounds L i m i t (mg/L) QC RPD %EA %IA 

a-BHC 0.0001 ND 0.022 4 96 88 

b-BHC 0.0001 MD 0.031 4 112 124 

g-BHC 0.0001 MD 0.024 0 92 96 

d-BHC 0.0001 ND 0.031 10 128 124 

Heptachlor 0.0001 ND 0.025 8 100 100 

A l d r i n 0.0001 ND 0.030 4 104 120 

Heptachlor epoxide 0.0001 ND 0.028 4 92 112 

Endosulfan-1 0.0001 ND 0.025 4 88 100 

Endosulfan-2 0.0001 ND 0.059 6 96 118 

P,P'-DDE 0.0001 ND 0.054 6 102 108 

D i e l d r i n 0.0001 ND 0.050 0 94 100 

Endrin 0.0001 ND 0.049 2 102 98 

P,P'-DDD 0.0001 ND 0.051 0 104 102 

Endrin Aldehyde 0.0005 ND 0.060 93 92 120 

Endosulfan Sulfate/P,p'-DDT 0.0005 ND 0.054 6 96 108 

Endrin Ketone 0.0005 ND 0.059 2 98 118 

Methoxychlor 0.005 ND 0.278 0 98 111 

a-Chlordane 0.0001 ND 0.028 8 100 112 

g-Chlordane 0.0001 ND 0.028 5 88 112 

Toxaphene 0.0025 ND 2.05 5 92 103 

PCB's 0.0001 ND 0.51 8 100 102 

% RECOVERY 

2-Fluorophenol SURR 73 

Phenol-d6 SURR 42 

Nltrobenzene-d5 SURR 88 

2-Fluorobiphenyl SURR 111 

2,4,6-Tribromophenol SURR 85 

Terphenyl-dl4 SURR 91 

METHOD: BPA 625, 608. 

CHEMIST: RD/CC/MB 

Director, Dr. B l a i r Leftwich 

Director, Dr. Bruce McDonell 

Date 
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TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 

g@> UffiFIMNG (COMPANY (505) 746-6410 ACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P / L 

m-isio* 
v'tO 

FAX 

5 0 1 E A S T M A I N S T R E E T ° P. O . B O X 159 ^ 
ARTESIA, NEW MEXICO 88211-0159 ' ' l "~ £ : ; -

May 6, 1996 52 

Mr. Roger Anderson 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

RE: 1st Quarter 1996 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Roger: 

This letter is sent in regard to Navajo Refining's permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every two weeks and those results for this quarter 
are enclosed. 

For this quarter we discharged a total of 34,023,979 gallons with 8,695,017 
gallons being sent to the farm for irrigation and 25,328,962 gallons being put to Eagle 
Draw. Since we started discharging the RO reject water, we have discharged a total of 
405,771,280 gallons. This is broken down as follows: 100,640,656 gallons have been put 
into Eagle Draw and 305,130,624 gallons have been put on the farm. 

I f you have any questions concerning this matter, please call me at 505-748-3311. 
Thank you for your time. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 
Sr. Environmental Specialist 
encl. 
cc:USEPA, New Mexico Environment Dept.- Water Quality 

An Independent Refinery Serving... NEW MEXICO ° ARIZONA ° WEST TEXAS 
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6701 Aberdeen Avenue 

Lubbock. Texas 79424 

806«794»1796 

FAX 8D6»794*?298 

April 25, 1996 
Receiving Date: 03/25/96 
Sample Types Water 
Project Noi NA 
Project Location: Artesia 

ANALYTICAL RESULTS POR 
NAVAJO REFINING WATER 
Attention: Darrell Moore 
501 E. Main 
Artesia. NM 88210 Prep Date: 03/26/96 

Analysis Date: 03/26/96 
Sampling Date: 03/22/96 
Sample Condition: I & C 
Sample Received by: ML 
Project Name: NA 

PARAMETERS (fflg/L) 

T50024 
FO Reject 
Quarterly RPD %EA %IA 

CHLORINE 0.1 _ «. _ « — 
SULFATE 2,821 10.9 9 80 108 
(N03-NO2)-N 0.83 1.01 3 88 99 
COD <20 75 0 108 102 
FECAL COLIFORMS Not Found _ _ 
TDS 3,039 — — — 1 —j ]m mt 

CYANIDE <0.01 0.04 0 100 100 
BODS <8 184 10 ——~ 92 
TSS , <1 5 — 
pH (s.u.) 6.8 7.0 0 . 100 
TOTAL RADIUM ( p C i / l i t e r ) 2+/-1 - _ _ _ 
AMMONIA-N 0-9 4.5 4 83 92 
SPECIFIC CONDUCTIVITY (uMHOS/cm) 2,507 1,446 1 103 
PHENOLS <0.01 0.74 0 93 93 
FLUORIDE 2.7 1.01 1 97 100 
CHLORIDE 105 499 0 99 100 
C03 as CaC03 0 1 _ _ , 
HC03 as CaC03 193 1 _ _ _ 

METHODSJ EPA 330.4, 375.4, 353.3, 410.4, 160.1, 335.2, 405,1, 160.2, 150.1, 600/8-78-017, 
350.2, 120.1, 420.1, 340.2, SM 4500 Cl-B, 310.1. 

SULFATE SPIKE AND QC: 10 mg/L SU 
(N03-N02)-N SPIKE: 1.33 mg/L (NO 
<N03-N02)-N QC: 1.00 mg/L (N03-N02)-N. 
COD SPIKE AND QC: 75 mg/L COD. 
CYANIDE SPIKE AND QC: 0.04 mg/L CYANIDE. 
AMMONIA-N SPIKE AND QC; 5.0 mg/L AMMONIA-N. 
PHENOLS SPIKE AND QC: 0.8 mg/L P 
FLUORIDE SPIKE AND QC: 1.0 mg/L FLUORIDE. 
CHLORIDE SPIKE AND QC: 500 mg/L CHLORIDE. 

Director, Dr, Blair Leftwich Date 
Director, Dr. Bruce McDonell 

A Laboratory for Advanced Fnvironmental Research and Analysis 
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A p r - - Z 5 - 9 e 1 Z : 3 6 P f . t-J <L. 

6701 Aberdeen Avenue 

Lubbcc*, Texas 79424 

0CO'/9<1«129G 

r-AX 005*794- 1298 ANALYTICAL RESULTS POR 
NAVAJO REFINING COMPANY 
Attention: Darre l l Moore 
501 E . Main 
A r t a a l a , NM flA2lfj 

PAGE 1 Of 2 

April 12, 1996 
Receiving Dalet 03/25/96 
Sample Type: Water 
Project NO: NA 
Project Location: Artesia 

Prep Date: 03/29/96 
Afmlyaiij Data: 03/29/96 

Sampling Date: 03/22/96 
Sample Condition: Intact & Cool 
Sample Received by: ML 
Project Name: NA 

FIELD CODE: RO Reject Quarterly 
TA l i T50024 

Concentration Reporting 
624 Compounds (ug/L) T.imit 

Dichlorodifluoeoroethane ND 1 
Chloromethane ND 5 
Vinyl chloride ND 1 
Bromomethane ND 10 
chioroethane ND 1 
Tr ichloro £luoromethane ND 1 
1,1-Dichloroathena ND 1 
lodonethane ND 5 
Carbon disulfide ND 1 
Methylene chloride ND 5 
tranB-l,2-Dichloroethene ND 1 
1.l-Dichloroethane ND 1 
Vinyl acetate ND 1 
2-Butanone ND SO 
Chloroform ND 1 
1,1,1-Trichloroethane ND 1 
1,2-D ichloroetnana ND 1 
benzene ND 1 
Carbon Tetrachloride ND 1 
1,2-Dichloropropane ND 1 
Trichloroethene ND 1 
Bromodichloromethane ND 1 
cis-l,3-Dichloropropene ND 1 
4-Methyl-2-pentanone ND 50 
trans-1,3-Dichloropropene ND 1 
Toluene ND 1 
1,1,2-Trichloroethane ND 1 
2-Hexanone ND 50 

A Laboratory fcr Advanced Environmental Research and Analysis 



A p r - 2 5 - 9 6 1 Z : 3 6 P K . U j 

NAVAJO REFINING COMPAWT 
Project Location: Arteiia 

PAGE 2 of 2 

FIELD CODE: SO Reject Quarterly 
TA/i T50034 

624 Compoundfl 
Concentration 

(ug/L) 
Reporting 

Limit 

D ibromochloromethane 
Tetracnioroetnene 
Chlorobenzene 
Ethylbenzene 
a £ p-Xylene 
Bromoform 
Styrene 
o-Xylene 
1,1,2,2~Tetrachloroethane 
trana l,4-Dichloro-2-butene 
eia 1,4-Diehloro-2-but«na 
1,4-Dichlorobenzene 
1,3-Dichlorobenzane 
1,2-Dichlorobenzene 
l,2-Dibromoethane 
MTBE 

2 
HD 

ND 
ND 
ND 
2 
ND 
ND 
ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

1 
1 
1 
1 
1 
1 
1 
1 
1 

5 
S 
2 
2 
2 
*> 
2 

SURROGATES % RECOVERY 

Dibromofluoromethane 103 
Toluene-d6 90 
4-firemo£luorobensene 102 

MD = Hot Detected 

METHODSi EPA 624. 

9--ft-ft 
Director, Dr. Blair Leftwich Date 
Director 5 Dr. Bruce McDonell 
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6/1)1 Ahei'desn Avsnuft 

LubLuck, iexiis 79424 

H[)£5-734-17Ro 

FAX 806»794«1298 

ANAUrWCAL RESULTS FOR 
NAVAJO REFINING COMPANY 
Attention: Darrell Moore 
SOI E. Main 
Artesia, NM 88210 

FIELD CODE: RO Reject Quarterly 
TA#: T60024 

Ajiril 12, I9W 
Rswci«iug Dais. 03/23/96 
Sample Type: Water 
Sampling Uate: 03/22'% 
Sampl* Condition; I & C 
Sample Received by: ML 
Project Nunc: NA 
Project Location: Artesia 
Extraction Date: 03/36/96 
Analysis Date: 03/26/96 

Repotting Concentration 

625 Compounds Limit (mg/L) QC RPD %EA 

N.Nltna«aUiac<liybimJn« 

2-Hcotinc 

Mfthyt mcfliamraillfnnalf 

Ethyl BHtluuicAuiraMU 

c«»(2-Oaoro«Uy1)«ai*r 

2-CMeropfcaw>l 

1.3- DkttMidcazeae 

1.4- HMchlunibxiuxne 

Bcasyl atonal 

t>mcMorobeuirae 

Ma{2-«U«rubopn)pyf)etlMX 

^MtthylithMH^litl-MKhylidhMuJ 

Atttoateftafte 

B-NftroaoaJ-«-propj1tunbM 

HttacUorMttuac 

NMrokcnisttt 

NNIUoaofriferidW 

Itopboroaxr 

2-Mtropkeiol 

Maf2-(liJdroe4Jt«iy)tatihaiic 

BcBDEokacid 

2 , t D k U r t v a C W n < 4 

lA4-TrkMorob«uaM 

0.001 

0.001 

0001 

0.001 

JJ.001 

0.005 

0.005 

0.005 

0.00 i 

O.OOI 

0,005_ 

0.001 

0.001 

0.O0J 

0.001 

0.005 

0.001 

0.001 

0.001 

0.005 

0,005 

0.005 

0.001 

0.01 

J.OOS 

0.001 

0,01 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND_ 

ND 

ND 

ND 

ND 

ND 

ND_ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NT) 

ND 

ND 

ND 

ND 

102 18 41 102 

17 

103 26 

26 

105 

109 

34 

N«|jh awljne i l l , I 0 0 0 1 1 NJ3 ] . 

L<J1JUM(1L>J L UWTRAOjAN AI,YSTS, TNCI 
A Laboratory fur Advanced bnviriinmHnlal Husuarch and Analysis 

73 

37 103 

80 

105 

109 

53 
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N A W J O REFINING COMPANY W Page 2 of 4 
Project Location: Artesia 

HELD CODE: RO Roject Quarterly 
TA# f T50O24 

Hepoftuig Concentration 
615 CompOUlwil Limit (mg/L) QC RPD %EA %IA 

0.005 ND 

O.OOJ ND 

lleiaffclorofcatjultatt 0.001 ND 106 106 

0.005 ND 

4-Oiiuro- 3-acthyl phenol 0.005 ND 109 9 76 109 

O.OOI ND 

1 ,M^TctracUorofc«acne 0.001 ND 

UaiKklorocjidoa«iita41cttc O.OOI ND 

2,<U-TrkUon>pheBo) 0,005 ND 99 99 

2,4^-Trtrhtoroptwn*| 0.005 ND 

2-CUkmMupfatluleitt 0.001 ND 

l-CUorooaptathaLeae 0.001 ND 

2-Nttroanlltec 0.005 ND 

0.001 ND 

0.001 ND 

2,&J)ta4tracota««t 0.001 ND 

J-NkraaJliiie 0.005 ND 

Acxftapfctheae 0.001 ND 100 34 77 100 

2V4-DU4III|*CTIVI 0.005 ND 

DfbenzaAir**) 0.005 ND 

PeatacMorobciUttie 0.001 ND 

4-Nltrafftckwl 0.005 ND 18 30 

l-Nipttgbnfct* 0.005 ND 

24-IMaKmatnh»P«» o.ooi ND 24 75 

0.005 ND 

2A4^Tce«cM««T>nlwnot 0.005 ND 

nUORDS 0.001 ND 

Mc«VI|Jitk>l>t« 0.001 ND 

0.001 ND 

4-NltrosaieM 0.0O3 ND 

0.001 ND 

a-NRrondtpaaqrlamuie ft Ulptacnytamfae 0.001 ND 99 99 

IWphftiylhyJrwW O.0O5 ND 



A p r - Z 5 - 9 6 1 2 : 3 6 P P . VJO 

NAvjR REFINING COMPANY W Page 3 of 4 
Project Location: Artesia 

FIELD CODE: RO Reject Quarterly 
TA #: T50024 

Concentration 
623 Compound* Limit (mg/l) OC RPD %EA %1A 

4-3nMk>»fetttyi-pfctitykUwr 0.001 ND 

0.005 ND 

H«i»tldorot*HciM 0.001 ND 

4AKkoM0t«ayl 0.005 ND 

PwtotMtroyheBot 0.005 ND 91 26 70 VI 

PcBladhloraaltrBbcaauBC 0.003 ND 

Pruaaintfe 0.001 ND 

0.001 ND 

coot 1 ND 

Dt-a-tarjtpMiuiatt 

Fhorutkear 

0.005 ND Dt-a-tarjtpMiuiatt 

Fhorutkear 0.001 ND 106 106 

0.01 ND 

0.001 ND 14 97 

0.001 ND 

O.OOI ND 

8cnxo[a]aatknceDE 0.001 ND 

0.001 ND 

Chaym* 0.001 ND 

0.005 ND 

0.001 ND 

0.001 ND 

7J2-Dta*iliYlk<ti2(a)&tt&s-»ct«t 0.001 ND 

Bfaco[tyfh»rM(lien« 0.001 ND 

B*wio{<)]pymw 0.001 ND 108 

S-Mcttjfcto&tttiuetK 0.001 ND 

Dlk«BEa{aJ)aciUhe 0.001 ND 

0.001 ND 

0.001 ND 

Butui((,kJ||irr)'lviic 0.O0I ND 



A p r - - 2 5 - 9 6 1 Z I 3 7 P 

NAVAJIT REFTHIK3 COMPANY 

Project Iiooation: Xrteaia 

r- . V_» 

J>*g« 4 of 4 

TirLD COOK: RO Reject Quarterly 
TA#: TB0024 

Reporting concentration 

409 Confound* L i a i t ( n g / M QC RPD 4EA %IA 

a-aac 0.0001 KD 0 .027 4 116 109 

D-BBC 0.0001 MD 0 . 0 « 1 11 120 100 

V-BBC 0.0001 HD 0 .028 « 120 112 

4-BBC 0.OOC1 HO 0 .027 12 104 ioe 

Bepfcaohlor 0.0001 ND 0 .027 3 84 108 

A l d x i n 0 .0001 HD 0.024 6 $4 9 a 

n. nnni Nn 0.024 19 92 9« 

Xndeau l fan-1 0 .0001 MD 0 .027 13 9* 108 

Bndoanl fan-2 0 .0001 HD 0.049 21 94 90 

0.0001 HD 0.051 22 62 102 

0.0001 ><D O .OS2 10 aa 104 

Kndz ln 0 .0001 HD 0.051 5 SB 102 

P ,P ' -D0D 0.0001 MD 0 .046 14 74 92 

t n d r l n JUdshyda 0 .0005 WD 0.051 34 104 102 

*Jldw»ulf<UJ » u 4 f » t e / P , F - -DDT _ 0 .0003 HD 0 .038 20 93 112 

a n d c i n Ketone o.ooos HD 0 .053 24 84 106 

Mathoxychloz 0 .003 HD 0 .273 I S 05 109 

JB.00.01_ HD 0.024 2 38 96 

g-Cbloxdano 0.0001 HO 0.02S 14 92 100 

0 .0025 wn 1 «1 11 4A «n 

PCB' a 0 .0001 KD 0 , 5 3 0 93 106 

% MCOVMUf 

3-VluozopKatnol BUSK. 38 

Vh«nol-<tt SURR 20 

Hitrobensene-dS SURR 7B 

2-Pluorcbiphanyl BURR 69 

2,4, c-Klsrcaoptianol sum 62 

Tatpfawiy l -Ol* atflW. 107 

MITB0D: UA 625, 608. ^ 

y0f Y-tv-i* 
Director, De. Blale Laftvicb 

Director, Dr. Bruce MQDonell 

Date 



TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 

Mr. Roger Anderson 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

FAX 

EFILMNG- (COMPLY <505> ACCTG 

(505) 746-6155 EXEC 
(505) 748-9077 ENGR 

501 E A S T M A I N S T R E E T ° P. O . B O X 159 (505) 746-4438 P/L 
ARTESIA, NEW MEXICO 88211-0159 

January 8, 1996 

O'L CONSERVATION DIVISION 

RE: 4th Quarter 1995 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Roger: 

This letter is sent in regard to Navajo Refining's permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every two weeks and those results for this quarter 
are enclosed. 

For this quarter we discharged a total of 34,411,249 gallons with the entire total 
being sent to the farm for irrigation. Since we started discharging the RO reject water, we 
have discharged a total of 371,747,301 gallons. This is broken down as follows: 
75,311,694 gallons have been put into Eagle Draw and 296,435,607 gallons have been 
put on the farm. 

If you have any questions concerning this matter, please call me at 505-748-3311. 
Thank you for your time. 

Regards, 

NAVAJO REFINING COMPANY 

Darrell Moore 

Sr. Environmental Specialist 
encl. 
cc.USEPA, New Mexico Environment Dept.- Water Quality 

An Independent Refinery Serving... NEW MEXICO ° ARIZONA ° WEST TEXAS 
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6701 Aberdeen Avenue ' 

Lubbock, Texas 79-24':'"" " : 

806«794»1296 "• 

FAX 806•794*1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

PAGE 1 of 2 

December 20, 1995 
Receiving Date: 12/06/95 
Sample Type: Water 
Pro j e c t No: NA 
Proj e c t Location: A r t e s i a , NM 

Prep Date: 12/14/95 
Analysis Date: 12/14/95 
Sampling Date: 12/05/95 
Sample Condition: I n t a c t & Cool 
Sample Received by: ML 
Projec t Name: RO Reject Q t r l y 

. T45222 Reporting 
EPA &24 Compounds (ug/L) . RO Reject Q t r l y L i m i t 

Dichlorodifluoromethane ND 1 
Chloromethane ND 1 
V i n y l c h l o r i d e ND 1 
Bromomethane ND 5 
Chloroethane ND 1 
Trichlorofluoromethane ND 1 
1,1-Dichloroethene ND 1 
Iodomethane ND 5 
Carbon d i s u l f i d e "ND 1 
Methylene c h l o r i d e ND 5 
trahs-1,2-Dichloroethene - ND 1 
1,1-Dichloroethane ND 1 
V i n y l acetate ND 1 
2-Butanone ND 50 
Chloroform . ND 1 
1,1,1-Trichloroethane ND 1 
.1,2-Dichloroethane ND 1 
Benzene ND 1 
Carbon T e t r a c h l o r i d e ND 1 
1,2-Dichloropropane ND 1 
Trichloroethene ND 1 
Br omod i c h 1 or omet hane ND 1 
cis-1,3-Dichloropropene ND 1 
4-Methyl-2-pentanone ND 50 
trans-1,3-Dichloropropene ND 1 
Toluene ND .. 1 
1,1,2-Trichloroethane ND 1 
2-Hexanone ND 50 

u uu iJilRACEAmYSia INC 1 u u Ju. 
A La^ptory for Advanced Environmental Research and A/̂ [ysis 



NAVAJO REFINING COMPANY PAGE 2 of 2 
Project Location: Artesia, NM 

EPA 624 Compounds 
(ug/L) 

T45222 
RO Reject Q t r l y 

Reporting 
L i m i t 

Dibromochloromethane 2 1 

Tetrachloroethene ND 1 

Chlorobenzene ND 1 

Ethylbenzene ND 1 

m & p-Xylene ND 1 
Bromoform 10 1 

Styrene ND 1 

o-Xylene ND 1 

1,1,2,2-Tetrachloroethane ND 1 

t r a n s l,4-Dichloro-2-butene ND 5 

c i s 1,4-Dichloro-2-butene ND 5 

1,4-Dichlorobenzene . ND 2 

1,3-Dichlorobenzene ND 2 

1,2-Dichlorobenzene ND 2 

MTBE ND 2 

EDB ND 1 

SURROGATES % RECOVERY 

D ibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

96 
94 
106 

*ND = Not Detected 

METHODS: EPA 624. 

D i r e c t o r , Dr. B l a i r L e f t w i c h 
D i r e c t o r , Dr. Bruce McDonell 

Date 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1Z96 

FAX 806•794*1298 

:? ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
Attention: Darrell Moore 
501 E . Main 
Artesia, NM 88210 

December 21, 1995 

Receiving Date: 12/06/95 

Sample Type: Water 

Sampling Date: 12/05/95 

Sample Condition: I & C 

Sample Received by: ML 

Project Name: RO Reject 

Project Location: Artesia, NM 

Extraction Date: 12/07/95 

Analysis Date: 12/08/95 
Reporting T45222 

EPA 625 (mg/L) Limit RO Reject Qtrly QC RPD %EA %IA 

N-Nitrosodimethylamine 

2-Picoline 

Methyl methanesulfonate 

Ethyl methanesulfonate 

Phenol 

Aniline 

bis(2-Chloroethyl)ether 

2-Chlorophenol 

1.3- Dichloro benzene 

1.4- Dichloro benzene 

Benzyl alcohol 

1,2-Dichloro benzene 

2-MethylphenoI 

bis(2-chloroisopropyl)erher 

4-Methylphenol/3-Methylphenol 

Acetophenone 

m-Nitrosodi-n-propylaniine 

Hexachloroethane 

Nitrobenzene 

N-Nitrosopiperidine 

Isophorone 

2-NitrophenoI 

2,4-DimethyIphenol 

bis(2-Chloroethoxy)methane 

Benzoic acid 

2,4-Dichlorophenol 

1,2,4-Trichloro benzene 

a,a-Diniethylphenethy(aniine 

Nap it laiqne 

0.002 

0.002 

0.002 

0.002 

0.002 

0.010 

0.010 

0.010 

0.002 

0.002 

0.010 

0.002 

0.002 

0.010 

0.002 

0.010 

0.002 

0.002 

0.002 

0.010 

0.010 

0.010 

0.010 

0.002 

0.02 

0.010 

0.002 

0.02 

0.002 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND": 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

96 40 96 

85 

102 11 43 102 

99 99 

96 96 

12 48 

111 111 111 iib̂ CEANALYSB INC l 
A Lahaatory for Advanced Environmental Research and Aĵ sis 



NAVAJO REFINING COMPANY 
Project Name: RO Reject 
Project Location: Artesia, NM 

Page 2 of 4 

Reporting T45222 

EPA 625 (mg/L) Limit RO Reject Qtrly QC RPD %EA %IA 

4-ChloroaniIine 0.010 ND; 

2,6-Dichlorophenol 0.010 ND 

Hexachlorobutadiene 0.002 ND 95 95 

N-Nitroso-di-n-butylamine 0.010 ND 

4-Chloro-3-methylphenol 0.010 ND 95 4 100 95 

2-Methylnaphthalene 0.002 ND 

1,2,4,3-Tetrachloro benzene 0.002 ND 

Hexachlorocyclopentadiene 0.002 ND 

2,4,6-Trichlorophenol 0.010 ND 100 100 

2,4,5-Trichlorophenol 0.010 ND 

2-Chloronaphthalene 0.002 ND . 

1 -Chloronaphthalene 0.002 ND 

2-Nitroaniline 0.010 ND 

Dimethyiphthalate 0.002 ND 

Acenaphthylene 0.002 ND 

2,6-Dinitrotoluene 0.002 ND 

3-N'itroaniline 0.010 ND 

Acenaphthene 0.002 ND 98 1 62 98 

2,4-Dinitrophenol 0.010 ND 

Dibenzofuran 0.010 ND 

Pentachloro benzene 0.002 ND 

4-Nitrophenol 0.010 ND 3 36 

1-Napthykunine 0.010 ND 

2,6-Dinitrotoluene 0.002 ND 1 96 

2-Napthylamine 0.010 ND 

23,4,6-Tetrachlorophenol 0.010 ND 

Fluorene 0.002 ND 

Diethylphthalate 0.002 ND 

4-Chlorophenyl-phenylether 0.002 ND 

4-Nitroaniline 0.010 ND 

4,6-Dinitro~2-methylphenol 0.002 ND 

n-Nitrosodiphenylamine & Diphenylamine 0.002 ND 99 99 

Diphenylhydrazine 0.010 ND 



Project Name: RO-Reject 
Project Location: Artesia, NM 

Reporting T45222 

EPA 625 (mg/L) Limit RO Reject Qtrly QC RPD %EA %IA 

4-Bromophenyl-phenylether 0.002 ND 

Phenacetin 0.010 ND 

Hexachlorobenzene 0.002 ND 

4-Aminobiphenyl 0.010 ND 

Pentachlorophenol 0.010 ND 104 0 105 104 

Pentachloronitro benzene 0.010 ND 

Pronamide 0.002 ND 

Pheniinthrene 0.002 ND 

Anthracene 0.002 ,ND 

Di-n-buty Iphthalate 0.010 -" - ND -

. •' Fluoranthene 0.002 -"-ND 98 98 

Benzidine 0.02 - ND 

Pyrene 0.002 • ND 4 110 

p-Dimethylaminoazobenzene 0.002 ND 

Butylbenzylphthalate 0.002 ND 

Benzo[a]anthracene 0.002 ND 

33-Diehlorobenzidine 0.002 ND " 

Chrysene 0.002 ND 

bis(2-Ethylhexyl)phthalate 0.010 ND 

Di-n-octlphthalate 0.002 ND 

Benzo[b]fluoranthene 0.002 ND 

7,12-Dimethylbenz(a)anthracene 0.002 ND 

Benzofk] fluoranthene 0.002 ND 

Benzo[a]pyrene 0.002 ND 98 98 

3-Methylcholanthrene 0.002 - ND 

Dibenzo(aJ)acridine 0.002 ND 

Indeno[i,2,3-cd]pyrene 0.002 ND 

Dibenz[aji]anthracene 0.002 ND 

Benzo [ g j i j ] perylene 0.002 ND" 

: ; : Page 3 of 4 



NAVAJO REFINING COMPANY .. Page 4 of 4 

Project Name: RO Reject 

Project Location.: Artesia, NM 

Reporting T45222 

EPA 625 (mg/L) L i m i t RO Reject Q t r l y QC RPD %EA %IA 

a-BHC 0.0002 ND 0.026 0 88 104 

b-BHC 0.0002 ND 0.025 4 100 100 

g-BHC 0.0002 ND 0.026 0 88 104 

d-BHC 0.0002 ND 0.025 4 104 100 

Heptachlor 0.0002 ND 0.027 67 96 108 

A l d r i n 0.0002 ND 0.026 79 92 104 

Heptachlor epoxide 0.0002 ND 0.025 0 96 100 

Endosulfan-1 0.0002 ND 0.025 13 88 100 

Endosulfan-2 0.0002 ND 0.054 7 108 108 

P,P'-DDE 0.0002 ND 0.050 8 94 100 

D i e l d r i n 0.0002 ND 0.047 29 110 94 

Endrin 0.0002 ND 0.052 15 102 104 

P,P'-DDD 0.0002 " ND- - 0.047 30 114 94 

Endrin Aldehyde 0.0010 ND 0.051 8 100 102 

Endosulfan Sulfate/P,P'-DDT 0.0010 ND 0.109 22 109 109 

Endrin Ketone 0.0010 ND 0.053 7 118 106 

Methoxychlor 0.010 - ND 0.27 24 132 108 

a-Chlordane 0.0002 . - ND 0.024 8 96 96 

g-Chlordane 0.0002 ND 0.025 9 88 - • • -. 100 

Toxaphene 0.0050 ND 1.96 66 77 98 

PCS' s 0.0001 ND 6.47 91 79 94 

% RECOVERY 

2-Fluorophenol SURR 67 

Phenol-d6 SURR 54 

Nitrobenzene-d5 SURR 87 

2-Fluorobiphenyl SURR 89 

2,4,6-Tribromophenol SURR 94 

Terphenyl-dl4 SURR 108 

METHOD: EPA 625, 608. 

D i r e c t o r , Dr. B l a i r Leftwich 

D i r e c t o r , Dr. Bruce-McDonell 

Date 
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TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 

EEFMEMC (COMPANY 

5 0 1 E A S T M A I N S T R E E T ° P. O . B O X 159 
ARTESIA, NEW MEXICO 88211-0159 

FAX 
(505) 746-6410 ACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P / L 

October 20, 1995 

Mr. Roger Anderson 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

RE: 3rd Quarter 1995 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Roger: 

This letter is sent in regard to Navajo Reflning's permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every two weeks and those results for this quarter 
are enclosed. 

For this quarter we discharged a total of 32,231,232 gallons with the entire total 
being sent to the farm for irrigation. Since we started discharging the RO reject water, we 
have discharged a total of 337,336,052 gallons. This is broken down as follows: 
74,776,390 gallons have been put into Eagle Draw and 262,559,662 gallons have been 
put on the farm. 

If you have any questions concerning this matter, please call me at 505-748-3311. 
Thank you for your time. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 
Sr. Environmental Specialist 
encl. 
cc:USEPA, New Mexico Environment Dept.- Water Quality 

An Independent Refinery Serving ... NEW MEXICO ° ARIZONA ° WEST TEXAS 



-< i - pt m m £ -

[F
A

R
M

 
(G

A
L
)
 

1
 

|E
A

G
L
E

 D
R

A
W

 (G
A

L
) 

1
 

F
C

T
A

L
 W

A
T

E
R

 D
IS

C
H

A
R

G
E

D
 Q

R
T

R
L
Y

 (G
A

L
) | 

IC
H

L
O

R
IN

E
 

I
 

lH
A

R
D

N
E

S
S

 
A

S
 
C

a
C

0
3
 

I
 

lA
L
K

A
L
IN

T
Y

 A
S

 C
a
C

0
3
 

|
 

s 

[C
O

N
D

U
C

T
IV

IT
Y
 

|
 

a 

|B
O

D
5
 

1
 

S 
8 
3 
£ 

TT 
Z | 2 

o 

(P
H

E
N

O
L
S
 

1
 

? 
z 

(R
A

D
IU

M
 2

2
8
 

|
 

(R
A

D
IU

M
 
2
2
6
 

|
 

z s 0 
? o TJ FT 

JO 8 F> 
o s f t 

I
 

M
E

T
A

L
S

 

IF
L
U

O
R

ID
E

 

[B
IC

A
R

B
O

N
A

T
E

 

|C
A

R
B

O
N

A
T

E
 

[S
U

L
F

A
T

E
 

[C
H

L
O

R
ID

E
 

(MAGNESIUM 
(C

A
L
C

IU
M

 

3 

i 
s 

(S
O

D
IU

M
 

I 
D

A
T

E
 S

A
M

P
L
E

D
 

|R
0

 
R

E
J
E

C
T

 A
N

A
L
Y

S
IS

 

3 
D 

m
q
/l 

3 3 1 I 3 

m
g
/l 

m
g
/l 

3 
O 
S i 

p
C

./l 

3 

m
g
/l 

3 1 | 

m
e

j/
l:
 

3 3 | 3 

m
g
/1

 

3 3 3 3 3 3 3 3 

m
g
/1

 

3 
o 

m
g
/l 

3 3 I 3 

m
p
/l 

1 | 

c 

1
 

4
5

5
5
 

|
 

0
.0

1
8
 

0
.0

0
0
0
7
 

N 

I 
0
.0

0
5
 

|
 

\ 
6

.
6

-
8

.
6
 
|
 

c 
CO 

o O 

I 
0
.2

8
2
 

|
 

-

1 
0
.
0
1
2

 

1 
0
.0

0
6
 

p 
t o 

c 

| 
0
.0

0
0
0
4
2
 

| 
0
.
0
5
 

| 
0
.
0
5
 

I 
0
.
0
1
 

0
.0

1
8
 

-

I 
0
.
7
5
 

p 

| 
0
.0

8
7
 

0
.0

0
0
4

 

n
o
 

lim
it
 

n
o
 

lim
it
 

2
6

6
1

 

N 

u 

3 
O O 

D 
O O 

L
im

its
 

c 

1
 

4
5

5
5
 

|
 

0
.0

1
8
 

0
.0

0
0
0
7
 

N 

I 
0
.0

0
5
 

|
 

\ 
6

.
6

-
8

.
6
 
|
 

c 
CO 

o O 

I 
0
.2

8
2
 

|
 

-

1 
0
.
0
1
2

 

1 
0
.0

0
6
 

p 
t o 

c 

| 
0
.0

0
0
0
4
2
 

| 
0
.
0
5
 

| 
0
.
0
5
 

I 
0
.
0
1
 

0
.0

1
8
 

-

I 
0
.
7
5
 

p 

| 
0
.0

8
7
 

0
.0

0
0
4

 

n
o
 

lim
it
 

n
o
 

lim
it
 

2
6

6
1

 

N 

u 3 3 3 3 

L
im

its
 

c 

1
 

4
5

5
5
 

|
 

0
.0

1
8
 

0
.0

0
0
0
7
 

N 

I 
0
.0

0
5
 

|
 

\ 
6

.
6

-
8

.
6
 
|
 

c 
CO 

o O 

I 
0
.2

8
2
 

|
 

-

1 
0
.
0
1
2

 

1 
0
.0

0
6
 

p 
t o 

c 

| 
0
.0

0
0
0
4
2
 

| 
0
.
0
5
 

| 
0
.
0
5
 

I 
0
.
0
1
 

0
.0

1
8
 

-

I 
0
.
7
5
 

p 

| 
0
.0

8
7
 

0
.0

0
0
4

 

n
o
 

lim
it
 

n
o
 

lim
it
 

2
6

6
1

 

N 

u 

L
im

its
 

I 
2

2
.
5
 

I
 

I 
3
4
1
6
.2

5
 

|
 

0
.0

1
3
5
 

]
 

0
.0

0
0
0
5
2
5
 

I 
9

3
.7

5
 

|
 

I 
0
.0

0
3
7
5
 

|
 

2
2

.5
 

2
2

.5
 

v j 

I 
0
.
2
1
1
5

 
|
 

3
.7

5
 

6
0
0
 0

 
1
 1 

0
.0

0
4
5
 

1 
0
.
1
5
 

I 
0
.
7
5
 

I 
0
.
1
5
 

I 
0
.0

0
0
0
3
1

 

I 
0
.
7
5
 

I 
0
.
7
5
 

| 
0
.0

3
7
5
 

I 
0
.0

3
7
5
 

I 
0
.0

0
7
5
 

0
.0

1
3
5
 

I 
0
.
7
5
 

I 
0
.5

6
2
5
 

| 
0
.0

7
5
 

I 
0
.0

6
5
2
5
 

E
0
0
0
 0

 
1
 

1
 

1
.
8
7
5
 

1
9
9
5
.7

5
 

2
0
6
.2

5
 

7
5
%

 
L
im

it
 

1 
0
.
0
2
 

1
 

I 
N

D
 
|
 

N
D

 

N
D

 

c 

I 
0
.
0
3
 

| 
0
.
0
1
 

| 
N

D
 

I 
N

D
 

z 
a 

I 
0
.
0
6
 

I 
0
.
0
8
 

Z 
a 

Z 
CJ 

N
D

 

N) 
ro 

N
M

 
I 

N
M

 

1
6
4
0

 

u 
4k 

j 
N

M
 

I 
N

M
 

| 
N

M
 

\ 
N

M
 

o 
cn 

1 
N

D
 

1
 

N
D

 
N

D
 

N
D

 

N
D

 

N
D

 
I 

N
D

 
|
 

1 
N

D
 
|
 

Z 
o 

I 
N

D
 
|
 

I 
0
.
0
6
 

i
 

I 
0
.
0
9

 

I 
N

D
 

I 
0

-
1

4
 

| 
N

D
 CO 

N 
00 

O 

1
5
2
0

 Nl 
* 4k 

4k 
NJ 4> 

N 

o 
u 
c 

2 

1 
0
.
0
2
 

1
 

I 
0
.
0
1
 

!
 

N
D

 
N

D
 

I 
0
.
1
6
 

I 
0
.
0
2

 

| 
N

D
 

| 
N

D
 

1 
N

D
 

| 
N

D
 

I 
0
.
0
6
 

p 

I 
N

D
 

I 
N

D
 

| 
N

D
 a> 

CO 
o 

| 
1
6
5
0
 

ro 
ro 
N l CT 

4k 

CO CC 
Ch 

5 
y 

1 
0
.
0
2
 

1
 

I 
N

D
 
|
 

1 
0
.0

0
6
 

Z 
D 

I 
0
.
1
2
 

I 
0
.
0
4

 

I 
0
.
0
1
 

I 
N

D
 

| 
N

D
 

| 
N

D
 

I 
0
.
0
6
 

|
 

0
.
0
7

 

I 
N

D
 

1 
N

D
 

1 
N

D
 N l 

co 
N j 

Ol 
o 

I 
1
6
6
0
 

N 

N oo 
- f 

u Nl 
CO 

I 
0
7
/0

2
/9

3
 

4
8
9
6
1
2
5
4

 
I
 

2
1
8
6
5
7
7
6
 
|
 

7
0
8
2
7
0
3
0
 
1
 

1
9
6
0
 

M 
00 
O l 

3
1
0
0
 

3
7
9
0
 

|
 

4> 

N
O

 
N

D
 

N
D
 

1
 

1
 

N
D

 
|
 

N
D

 

O 

cn 
+ 

o *> 

1 
0
.
0
4
 

1
 

I 
0
.
0
1
 

|
 

o 

1 
N

D
 

I 
0
.
0
1
 

|
 

N
D

 
1 

N
D

 
|
 

1 
N

D
 

|
 

1 
N

D
 

|
 

1 
N

D
 

|
 

N
D
 

I
 

Z 
a 

| 
N

D
 

I
 

a
N
 

|
 | 

0
.0

4
 

| 
N

D
 

I 
N

D
 

I 
N

D
 

Z 
o 

u % 
00 

o 

I 
1
5
7
0
 

cc 
ro 

Ol 
cn 

cr 
Nl 

N 

o 
a 

w 

| 
Q

R
T

L
Y

 

1
 

0
.
0
3
 
!
 

z 
o 

z 
D 

Z 
o 

1 
N

D
 
|
 

1 
N

D
 
|
 

I 
N

D
 
|
 

1 
N

D
 

|
 

1 
N

D
 
|
 

I 
N

D
 
|
 

I 
0
.
0
5
 
|
 

I 
N

D
 
|
 

Z 
o 

z 
o 

z 
S a 

o 

I 
1
6
1
0
 

N 

Ul 
s co 

cn 

I 
0
9
/
2
1
/
9
3
 

1 
0
.
0
5
 

1
 

1 
N

D
 
|
 

N
D

 
N

D
 

1 
N

D
 
|
 

1 
N

D
 
|
 

I 
N

D
 
!
 

1 
N

D
 

j
 

z 
D ON

 |
 

I 
0
.
0
6
 

Z z 
a E 

| 
N

D
 

a o 

I 
1
5
0
0
 

CC 
o, 
N l 

U l 

U l 
4k 

CO 

1
 
1
0
/
2
1
/
9
3

 

1 
N

D
 

1
 

1 
N

D
 

1
 

s 

N
D
 

1
 

t 
N

D
 
|
 

1 
N

D
 
|
 

I 
N

D
 
|
 

1 
N

D
 

|
 

1 
N

D
 
|
 

I 
N

D
 
|
 

z 
D 

z 
a 

I 
N

D
 
|
 

z 
a 

| 
N

D
 

2 o 

I
 

1
5
1
7
 

-

NJ OI N l 

co 

U l 4k 

bi O) 

I
 
1
1
/
1
2
/
9
3

 

1 
N

D
 

1
 

I 
0
.
0
7
 
|
 

N
D

 
N

D
 

1 
N

D
 
|
 

Z 
a 

Z 
CJ 

Z 
• 

1 
N

D
 
|
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

| 
N

D
 

co *. 
Nl 

o 

|
 

1
2
1
8
 

ro 
cn 
N l 

CO 

o 

OS 
o 
U l bi 

CO 

CO | 

1
 

N
D

 
1
 

Z 
D 

N
D

 

Z 
a 

1 
N

D
 
|
 

1 
N

D
 
|
 

I 
N

D
 

I
 

I 
N

D
 

| 
N

D
 

| 
N

D
 

I 
N

D
 

p 
u 

I 
N

D
 

I 
N

D
 

I 
N

D
 

oi 
CO 

o 

I 
2
0
8
0
 

ro 
o> 
o 

Nl 
cn 

CO 
U l 
CO 

I
 
1
2
/
0
2
/
9
3

 

1 
N

D
 

1
 

[ 
N

D
 

N
D

 

z 
D 

Z 
a 

I 
N

D
 

| 
N

D
 

[ 
N

D
 

I 
N

D
 

p 
co 

| 
N

D
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

| 
N

D
 

| 
N

D
 

I 
N

D
 

z 
CJ 

I 
N

D
 

2 o 
M 
Nl 

Ul 

m 
CO 

N l 

U l o 
u 

cn 
4 k 

I
 
1
2
/
1
7
/
9
3

 

3
0
9
8
4
2
2
0
 

j
 

4
3
4
2
9
2
1
 
]
 

3
5
3
2
7
1
4
1
 

1
 

a, 
N l 

w 

N
D
 

|
 

N
D
 

1
 

N
D
 

1
 

o ro 
ro 

1 
N

D
 

|
 

1 
7
.
2
6

 
1
 

o 
CO 

Z 
o 

z 
o 

Z 
O 

1 
N

D
 

|
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

!
 

| 
N

D
 

| 
N

D
 

I 
0
.
3
4

 

Z 
a 

I 
0
.
0
5
 

| 
N

D
 

| 
N

D
 

| 
N

D
 

I 
N

D
 

Z 
• 

| 
N

D
 

z 
a 

| 
N

D
 

| 
N

D
 

|
 

N
D

 

ro 
bo 

CO 
at 
Nl 

o 

I
 

1
5
5
9
 

ro 
cn 
CO 

cn 
o 

4k 
CO 
O 

CO S 

I 
0
1
/
1
2
/
9
4

 

| 
Q

R
T

L
Y

 

z 
D 

z 
a 

z 

1 
N

D
 

1
 

1 
N

D
 

|
 

1 
N

D
 

i
 

| 
N

D
 

I 
N

D
 

| 
N

D
 

I 
N

D
 

I 
N

D
 

Z 
CJ 

Z 
CJ 

I 
N

D
 

| 
N

D
 

I 
N

D
 

z 
a 

| 
N

D
 

I 
N

D
 

|
 
N

D
 N l 

CO 
o CO 

o 

ro 
N l 
CO 

co 
cn 

U l 

03 
CO 

Ul 

o 

UJ 
CD 

1 
N

D
 

1
 

1 
N

D
 
|
 

1 
N

D
 

1
 

1 
N

D
 

1 
N

D
 

i
 

I 
N

D
 

I 
N

D
 

z 
a 

| 
N

D
 

Z 
a 

I 
N

D
 

z 
CJ 

z 
o 

Z 
CJ 

| 
N

D
 

I 
N

D
 

I
 

N
D

 

I 
N

D
 

p 

|
 
N

D
 

1
 

2
.
2

4
 

CO 
CO o o cn CO 

*• 
U l 

CO 
CO 
CO 

o 

cn 

1 
Q

N
 
|
 1 

N
D

 
!
 

t 
N

D
 

1
 

1 
N

D
 
|
 

1 
N

D
 

|
 

I 
0
.
0
2

 
|
 

1 
N

D
 
|
 

1 
N

D
 
|
 

1 
N

D
 
|
 

1 
N

D
 
|
 

z CJ 

I 
N

D
 
|
 

1 
N

D
 
|
 

z 
p 

Z 
• 

Z 
CJ 

I
 

N
D

 
i
 

I 
N

D
 

I 
N

D
 

j 
N

D
 

O 
CO 

o CO 
CO uj 

Nl 
io Ik 

I 
0
2
/2

8
/9

4
 

1 
N

D
 

1
 

1 
N

D
 

|
 

N
D

 
N

D
 

Z 
D 

z 
a 

I 
N

D
 

Z 
CJ 

Z 
CJ 

1 
N

D
 

1 
N

D
 

I 
N

D
 

I 
N

D
 

| 
N

D
 

! 
N

O
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

O 
4> 

Z 
D S 

ro 
CO 
co 

o 

1 
1
4
7
3
 

B 
ro o 

u 
co 

o 

o 
CD *• 1 

N
D

 
1
 

[ 
N

D
 

1
 

i 
N

D
 

1
 

1 
N

D
 

1 
N

D
 
|
 

1 
N

D
 

1
 

1 
N

D
 

1
 

z 
a 

1 
N

D
 
|
 

1 
N

D
 

1
 

1 
N

D
 

1
 

I
 

N
D

 
I
 

1 
N

D
 

1
 

1 
N

D
 

1
 

I 
N

D
 

I 
0
.
1
2
 

| 
N

D
 

I 
N

D
 

1 
N

D
 

I 
N

D
 

ro 
o 

I 
1
4
5
8
 

CO 

s 
CO 
cn 

D 
co 

4k 

o 

o 

o 

cn 

en 

En 

O 

3
7

6
6

5
1

2
5
 
1
 

ro 
Ul 
U l 

it Z 
D 

N
o
t F

o
u
n
d
 1

 
N

D
 

1
 

0
.7

2
 

1
 

to 

N
D
 

|
 

7
.2

9
 

1
 

0
.
8
 

1
 

N
D
 

|
 

1
 

N
D

 
|
 

1 
N

D
 

1
 

1 
N

D
 

1
 

N
D

 
N

D
 

1 
N

D
 

|
 

1 
N

D
 

1
 

N
D

 
1 

N
D

 
|
 

1 
N

D
 

|
 

1 
N

D
 

1
 

i 
O

N
 

1
 

Z 
D 

Z 
D 

Z 
a 

I 
N

D
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

1 
N

D
 

1 
N

D
 

ro ro 
Ul 
U l 

o 
00 
to 
CO 

w 
* k 

0) 
4k 
cn 
CO 

4k I 

I 
0
4
/0

8
/9

4
 

1 
Q

R
T

L
Y

 

Z 
• 

Z 
o 

N
D

 
I 

N
D

 

1 
N

D
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

z 
CJ 

z CJ Z 
CJ 

Z 
CJ 

1 
N

D
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

CO 
O 
Ol 

o 

1
 

1
6
2
2
 

N l 
N l 

N l 
4k 

IO 
Nl 1 

1 
0
.
0
1
 

I
 

z 
a 

1 
N

D
 

z 
D 

z 
• 

1 
N

D
 

1
 

1 
N

D
 

1
 

1 
N

D
 

1
 

1 
N

D
 

1
 

1 
0
.
1
3
 

1
 

1 
N

D
 

1
 

I 
N

D
 

I
 

z 
a 

1 
N

D
 

I 
N

D
 

|
 
N

D
 

z 
a 

I 
N

D
 

p 

1 
N

D
 

1 
2
.
3
2

 

IO 

J l 
o 

I 
1
3
2
8
 

00 

1 
1
5
.
3
 

I 
4

2
.7

 

W 

I
 

1
3
.
9
 

1 
0
5
/0

6
/9

4
 

I 
0
.
0
3
 

I
 

1 
N

D
 

1
 

z Z 
o 

1 
N

D
 

Z 
o 

1 
N

D
 

Z 
a 

1 
N

D
 

1 
0
.
1
5
 

1 
N

D
 

I 
N

D
 

1 
N

D
 

1 
N

D
 

I 
N

D
 

I 
N

D
 

I 
0
.
0
6

 

Z 
o 

p z 
o 

ro 
2 o 

I
 

1
3
1
4

 

3) 
NJ 

cn 
cn 

4k 

3 

CO 

co 

1 
0
5
/1

6
/9

4
 

I 
0
.
0
1
 

1
 

1 
N

D
 

1
 

! 
N

D
 

1 
N

D
 

z 
D 

z 
D 

Z 
CJ 

1 
0
.
5
3

 

1 
N

D
 

I 
0
.
5
5
 

1 
N

D
 

I 
N

D
 

1 
N

D
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

I 
0
.
0
5
 

I 
N

D
 

1 
0
.
4
9

 

1 
2
.
6
5

 

1 
2
.
0
5

 

t o 

N l 
o 

1
 

1
7
4
7
 

v j 

8
0
.5

 

U l 
4 k 

4 k 

C O 

1
 

1
1
1
.
7
 

I 
0
6
/0

9
/9

4
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

I 
N

D
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

I 
N

D
 

1 
N

D
 

I 
N

D
 

N
D

 
1 

N
D

 

I 
N

D
 

I 
N

D
 

I 
N

D
 

I 
N

D
 

] 
0
.
1
1
 

1 
N

D
 4k 

CO 
CO 
oo 

o 

I 
2
9
1
6
 

J l 
CO 

2
4

8
.7

 

I
 

5
8
5
.
7
 

G O 

I 
1
4
5
.8

 

i 
i 

1 
0
.
0
1
 

I
 1

 
O

N
 
|
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

1 
N

D
 

z 
• 

N
D

 
N

D
 

1 
N

D
 

I 
0
.
0
1
 

Z z 
CJ 

I 
N

D
 

o 

I 
0
.
0
6
 

I 
N

D
 

1 
N

D
 

1 
N

D
 

1 
2

.5
9
 

CO 
S) o 

I
 

1
7

7
2

 

2
1
8
.3

 

1
4
0
.2

 

I 
3

9
9

.
3
 

S >3 
CO 

I
 
0
7
/
1
9
/
9
4

 

3
7
6
6
1
2
9
4
 
1
 

1
1
7
0
0
0
0
6
 
1
 

4
9
3
6
1
3
0
0
 
I
 

3
1
3
9
 

|
 

3
3
0
2
 

1
 

A 

<
3
 

N
O

T
 

F
O

U
N

D
 

1 

N
D
 

1
 

0
.0

7
 

1
 

N 
u> 

1
 

0
.
1
3
3
 
|
 

v i ro 

1 
N

D
 

1
 

1 
N

D
 

1
 

I 
0
.
0
1
 

1
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

0
.1

4
 

1 
N

D
 

1
 

Z 
o 

N
D

 

z 
a 

N
D

 
0
.0

8
 

N
D

 

o D ND
 

ro 
4> 5 o 

I 
2
0
7
8
 

I
 

ro 
u 
Nl 

1
6
1
.5

 

4
6
0
.2

 

b l *> 
n 

1 
0
7
/
2
9
/
9
4
 

1
 

Q
R

T
L
Y

 



» m r - 0 3 > c f l - < i - x m m S —to 

F
A

R
M

 
(G

A
L) 

lE
A

G
L
E

 D
R

A
W

 (G
A

U
 

IT
O

T
A

L
 W

A
T

E
R

 
D

IS
C

H
A

R
G

E
D

 Q
R

T
R

L
Y

 (G
A

L
) 

IC
H

I
 
O

R
IN

E
 

i 
D 
Z 
Jt 
Ot 

> 
t o 

3 

i 
s 

s 

• 
tn 

[C
O

N
D

U
C

T
IV

IT
Y

 

IT
S

S
 

IB
0
0
5

 

IF
E

C
A

L
 C

O
L
IF

O
R

M
 

7TS 
z 

IN
H

3
-
N
 

1
 

Ic
O

D
 

IP
H

E
N

 O
L
S

 

IN
0
3
-N

 

IR
A

D
IU

M
 
2
2
8
 

I
 

I 
c 
s 

d 

I
 

N
Z
I
 

T c u 
CD 

z £ 
O 

j . 

o 
o 
c 
rt 
vt 

Ic
o
 

I
 

o 
a 

3) > Ui m *1 
a 

1
 

M
E

T
A

L
S

 

F
L
U

O
R

ID
E

 

IB
IC

A
R

B
O

N
A

T
E
 

I
 

(C
A

R
B

O
N

A
T

E
 

i
 

IS
U

L
F

A
T

E
 

Ic
H

L
O

R
ID

E
 

I
 

IM
A

G
N

E
S

IU
M

 

IC
A

L
C

IU
M
 

I
 

[P
O

T
A

S
S

IU
M

 

IS
O

D
IU

M
 

1 
D

A
T

E
 S

A
M

P
L
E

D
 

IR
O
 

R
E

J
E

C
T

 A
N

A
L
Y

S
IS

 

m
q
/l 

3 
a 

3 
a 

3 
a 

3 
a 

3 
a 

3 
Q 

3 
a 

3 
o I 

p
C

i/
ll
 

•o 
o 

3 
o 

3 
a 

m
q
/l 

3 
a 

3 
a 

3 
D 

m
q
/l 

3 
• 

3 
a 

3 
D 

m
q
/l 

3 3 
a 

3 
a 

3 
Q 

3 
• 

3 
o 

3 

m
q
/l 

3 
IQ 

3 
a 

m
q
/l 

3 
CQ 

3 
CQ 

m
q

/li 

3 
m 

m
q
/l 

3 
LQ 

3 
IO 

t o 
o 

1 
4

5
5

5
 

1 
0
.
0
1
8

 
I
 

I 
0
.0

0
0
0
7
 

|
 

O l 

1 
0
.0

0
5
 

|
 

6
.6

 
- 

8
.6
 
|
 

CO 
O 

to 
o O 

I 
0
.2

8
2
 

|
 

O l 

I 
0
.
0
1
2
 
|
 

I 
0
.0

0
6
 

|
 

O 
fo 

p 

| 
0
.0

0
0
0
4
2
 
|
 

-

I 
0
.
0
5

 

[ 
0
.
0
5

 

I
 

0
.
0
1

 

I 
0
.
0
1
8

 

I 
0
.
7
5

 

p 

1 
0
.0

8
7
 

1 
0
.0

0
0
4
 

ro 
b i 

1 
n
o
 
lim

it
 

1
 

1 
n
o
 
lim

it
 

1 
2
6
6
1

 

t n 

I
 

n
o
 
lim

it
 

I
 

I
 

n
o
 
lim

it
 

1 
n
o
 
lim

it
 

I
 

n
o
 
lim

it
 

1 
L
im

it
s
 

1 
2

2
.
5

 

1 
3
4
1
6
.2

5
 

0
.
0

1
3

5
 

I
 

1
 

0
.0

0
0
0
5
2
5
 

|
 

I 
9

3
.
7

5
 

|
 

0
.0

0
3
7
5
 

1
 

| 
2
2
.
5
 

|
 

I 
2
2
.
5

 
l
 

«o 
O l 

| 
0
.2

1
1
5
 

|
 

I
 

3
.
7

5
 

|
 

| 
0
.0

0
9
 

|
 

| 
0
.0

0
4
5
 

|
 

I 
0
.
1
5

 
I
 

| 
0

.
7

5
 

|
 

| 
0
.
1
5
 

|
 

| 
0
.0

0
0
0
3
1
 

|
 

0
.7

5
 

t 
0

.
7

5
 

I 
0
.0

3
7
5

 

0
.0

3
7
5
 

0
.0

0
7
5

 

I 
0
.0

1
3
5
 

1 
0
.
7
5

 

[ 
0

.5
6

2
5
 

0
.0

7
5
 

1 
0
.0

6
5
2
5

 

1 
0
.0

0
0
3

 

1 
1
.
8
7
5

 
1

 

I 
1
9
9
5
.7

5
 

I 
2
0
6
.2

5
 

I
 

1 
7
5
%

 
L
im

it
 

I 
0
.
0
1

 
I
 

I 
N

D
 
|
 

I 
N

D
 

i
 

1 
N

D
 

1
 

I 
N

D
 
|
 

z 
o 

| 
N

D
 

!
 

Z 

o 
z 
o 

N
D

 

I 
N

D
 

I 
N

D
 

z 
D 

N
D

 

1 
N

D
 

1 
0
.
1
5

 

O
N
 

|
 

N
D
 

1
 

Z 

o 

I 
N

D
 

I O 

b i 

to 
M 
to 

o 

I
 

1
5
7
7

 

I
 

2
2
2
.
9
 

I
 

M 

0 0 

- j 

o 
- j 

CO 

CD 

1 
1

6
9

.
5

 

1 
0
8
/
1
1
/
9
4
 

I 
0
.
0
7

 
I
 

I 
N

D
 
|
 

| 
N

D
 

|
 

1 
N

D
 
|
 

Z 
a 

z 
o 

z 
D 

z 
CJ 

z 
o 

[ 
0
.
0
8

 

I 
N

D
 

I 
0
.
0
2

 

Z 
o 

I 
N

D
 

1 
N

D
 

p 

[ 
0
.
2
8

 

1 
N

D
 

p 
CO 

I 
N

D
 
i
 

JO *« 
CD 

o 

| 
2
8
3
0
 

ro 

CO 
CO 
cn 

I
 

5
2

3
.
1

 
i
 

CO 

CD ro 

I 
0
8
/3

0
/9

4
 

1 6
2
3
3
0
3
7
 

1
5
6
8
1
7
4
1

 1
 

1
1
1
9
1
4
7
7
8

 

p 

I 
2
9
2
8
 

I 
3
1
0
2

 

A Z 

o 
z 
o 

z 
o 

! 
0
.
0
8
 
I
 

to 
00 

z 
a 

1
 

0
.
8
3
 
j
 

Z 

o 

I 
N

D
 

|
 

I 
0
.
0
5

 
I
 

Z 
D 

I 
N

D
 
|
 

Z 

o 

I 
N

D
 

I
 

z 
o 

1
 

N
D

 
|
 

I 
N

D
 
!
 

z 
o 

0
.1

1
 

N
D

 

I 
0
.
0
1

 

N
D

 

Z 

a 
1 

N
D

 

1 
0
.
0
9

 

I 
0
.
0
6

 
Z 
O 

1 
0
.
2
8

 

I 
0
.
0
1
2

 

JO 
cn 

| 
3
2
2
.8
 

|
 

o 

| 
2
0
8
0
 

I 
2
2
7
.
6

 
I
 

t 
1
8
8
.
3

 
I
 

1 
5
2
3
.2
 

!
 

u 
v l i 

I 
0
9
/0

9
/9

4
 

| 
Q

R
T

L
Y

 

I 
0
.
0
1

 
I
 

Z 

a 
Z 
a 

1 
0
.
0
0
1

 
1

 

I 
N

D
 
|
 

z 
a 

z 
a 

z 
CJ 

I 
N

D
 

i
 

z 
o 

I 
N

D
 

Z 

o 

N
D

 
z 
a 

t 
N

D
 

1 
0
.
0
9

 

z 
o 

Z 
o 

o z 
a 

ro t o 
o 

| 
1
9
5
3

 

ro 
O 
CO 

t o 
CD 

CO 
o 

4> 

1 
1
3
0
.
9

 

I 
0
9
/2

5
/9

4
 

I 
O

N
 
|
 

I 
O

N
 

I
 

z 
O 

z 
D 

I 
N

D
 
|
 

z 
o 

z 
D 

; 
O

N
 

j
 

z 
CJ 

z 
D 

z 
D 

z 
o 

z 
D 

z 
D 

1 
N

D
 

1 
0
.
0
8

 

O
N
 

|
 

z 
D 

1 
N

D
 

z 
CJ 

ro 
l o 

t o 
4> 
OJ 

o 

|
 

2
2
0
2

 

In 

1 
1
9
1
.
1

 

1 
5

3
2

.5
 

CO 

1 
1
1
6
.
1

 

I
 

1
0
/
1
1
/
9
4
 

I 
0
.
0
2
 
|
 

z 
CJ 

Z 
D 

1 
0
.0

0
2
 

I
 

z 
CJ 

z 
o 

Z 
D 

z 
o 

I 
N

D
 
j
 

[
0

.
1

2
 

Z 

a 

1 
N

D
 

Z 

o 
Z 

a 

1 
N

D
 

1 
N

D
 

I 
0
.
0
5

 

Z 
• 

1 
N

D
 

I 
N

D
 ro 

CO 
o 

I 
1
9
4
4

 

fo 
to 

| 
2
0
0
.7

 

O l 
4> 
O l u 

I
 

1
5

5
.
3

 

I 
1
0
/2

0
/9

4
 

I 
N

D
 
|
 

z 
CJ 

Z 
D 

z 
CJ 

I 
N

D
 
|
 

z 
o 

[ 
N

D
 

I 
N

D
 

I 
N

D
 
|
 

0
.1

7
 

I 
N

D
 

z 
o 

z 
o 

z 
o 

1 
N

D
 

1 
N

D
 

I 
0
.
1
2

 

1 
N

D
 

I 
N

D
 

z 
CJ 

1 
2
.
4
9

 

to 
ro 
to 

o 

|
 
1
6
8
2

 

ro 
o CO 

CO 

O l 

ro 

u 
i o 

CO 
cn 

I
 
1
1
/
3
0
/
9
4
 

1 
2
6
,9

4
6
,8

5
5
 

1
 

7
,3

1
4
,8

6
0

 

3
4
,2

6
1
,7

1
5

 

Z 
• 

I 
2
7
7
6
 

I 
3
0
9
7
 

<
1

 

2 

o 
1 

N
F

 
i
 

N
D
 

|
 

1
 

0
.
6
4
 

|
 

z 
o 

N
D

 CO 

1 
0
.
5
8

 
I
 

I 
N

D
 

|
 

| 
N

D
 
|
 

Z 

o 

I 
N

D
 

|
 

I 
N

D
 

|
 

z 
a 

I 
N

D
 

|
 

I 
N

D
 

|
 

Z 
• 

Z 

a 

I 
N

D
 

|
 

1 
N

D
 

z 
• 

z 
a 

I
 

N
D

 
I
 

z 
o 

z 
• 

1 
N

D
 

z 
o 

Z 
U 

1 
0
.
1
3

 

I
 

N
D

 
i
 

ro 
to 

IO 
00 
o 

o 

|
 

2
0
9
6
 

t fi 

1 
2
1
.
8
 

|
 

i n 
tn 
o 

w 
CD I 

I 
1
2
/0

9
/9

4
 

[ 
Q

R
T

L
Y

 

I 
0
.
0
2

 
I
 

I 
N

D
 
|
 

I 
N

D
 

z 
o 

I 
N

D
 
|
 

1 
N

D
 
i
 

| 
0
.0

7
 

z 
D 

I 
N

D
 
|
 

0
.0

4
 

N
D

 

1 
0
.
0
2

 

I 
N

D
 

0
.0

2
 

N
D

 

I 
N

D
 

z 
a 

p 
fo 

[ 
N

D
 

z 
CJ 

ro t o 
I O 
t o 

o 

I
 

1
5
7
8

 

o CO 
ro 

z 
D 

IO 
CO 

I 
1
2
/3

0
/9

4
 

I 
t
O

'
O

 
I
 I 

N
D

 
|
 

I 
N

D
 

z 
CJ 

I 
N

D
 
|
 

1 
N

D
 
|
 

| 
0
.0

6
 

Z 
o 

I 
N

D
 
|
 

1 
0
.
0
3

 

I 
N

D
 

1 
0
.
0
1

 

I
 
N

D
 

0
.0

1
 

I 
N

D
 

! 
N

D
 

1 
N

D
 

1 
N

D
 

i
 

Z 
o 

z 
CJ 

ro to 
to o 

I
 

1
6
4
1

 

ro to 
o 
CO 

O 
to 
o 

I
 
0
1
/
1
2
/
9
5
 

I 
N

D
 

I
 

z 
CJ 

Z 
• 

0
.0

0
5

 
1

 

N
D

 

N
D

 

N
D

 

I 
N

D
 

N
D
 

|
 

0
.0

4
 

Z 

o 

N
D

 Q
N
 

I
 

N
D

 

I 
N

D
 

I 
N

D
 

I 
N

D
 

| 
N

D
 

z 
o 

| 
N

D
 

ro to 
u o 

I
 
1
4
9
5

 

O l 

ro 
o 
CO 

O l 
CO 
CO 

to 
to 

v l 

1
0

1
/2

6
/9

5
 

I 
N

D
 

I
 

z 
CJ 

z 
o 

z 
o 

N
D

 

z 
CJ 

N
D

 

I 
N

D
 

N
D
 

|
 

0
.0

9
 

N
D

 O
N

 Z 
O 

N
D

 

1 
N

D
 

I 
N

D
 

z 
a 

Z 
o 

I 
N

D
 

| 
N

D
 

ro 
j> 

ro 
00 
cn 

o 

I
 

1
5

6
2

 

ro 
o 
tn CD 

cn 

a 

to 
CO 

CO 
to 

1 
0
2
/1

0
/9

5
 

Z 
D 

z 
D 

N
D

 

z 
o 

Z 
a 

N
D

 

1 
N

D
 
|
 

I 
N

D
 

N
D
 

|
 

0
.0

2
 

I 
N

D
 

N
D

 

z 
o 

N
D

 

1 
N

D
 

Z 
D 

\ 
N

D
 

1 
N

D
 
|
 

I 
N

D
 

Z 
CJ 

ro 
w 

ro 
09 
CO 

o 

I
 
1
6
2
6

 

Oi t n 
J> 

CD 
o CD 

o 

tn 
co 
cn 

1 
9
,1

8
1
,1

8
7
 
:
 

2
3
,8

7
1
,0

8
6

 

3
3
,0

5
2
,2

7
3
 
|
 

z 
D 

o 

2
8
8
0
 

I 
3
0
6
6
 

(71 

I
 

N
D

 

© z 
o 

© z 
a 

z 
a to 

0
.4

9
 

I 
N

D
 

|
 

Z 

a 

I 
N

D
 

I
 

z 
a 

N
D

 

1 
0
.
0
0
1

 
I
 

I 
N

D
 

|
 

Z 
o 

1
 

N
D

 
|
 

Z 

o 

N
D
 

|
 

z 
O 

N
D

 

1 
N

D
 

z 
o 

0
.0

1
 

N
D

 

[ 
N

D
 

1 
N

D
 

1
 

N
D

 
|
 

0
.1

1
 

z 
a 

to 
' j> 

u 

c 
o N 

ID 

NJ 

O 

I 
7
5
.
9

 

ro 
o 
•0 CO 

I 
6
2
.
7

 

o 

s 
c 
cc 
cn 

[ 
Q

R
T

L
Y

 

I 
N

D
 

I
 

z 
CJ 

N
D

 

N
D
 

i
 

N
D

 

0
.0

8
 

1 
N

D
 
|
 

I 
N

D
 

N
D
 

|
 

N
D

 

I 
N

D
 

1 
0
.
1
5

 

z 
o 

0
.1

2
 

N
D

 

I 
0
.
0
6

 

z 
D 

p 

I 
0
.
0
8

 

| 
N

D
 

ro 
cc o 

I
 

1
7
9
1

 

to 

I
 

1
7
6
.
9

 
i
 

| 
5
4
7
.2

9
 

I
 

6
5

.
1

 

1 
0
4
/1

0
1
9
5

 

I 
N

D
 

I
 

z 
CJ 

N
D

 

z 
D 

Z 
D 

N
D

 

| 
N

D
 

I 
N

D
 

Z 
CJ 

0
.0

6
 

Z 
o 

1 
N

D
 

z N
D

 

Z 
o 

Z 
D 

I
 

N
D

 

| N
D

 

I 
N

D
 

| 
N

D
 

ro 

>0 
o 

I
 

1
9
0
1

 

O 
OJ 

| 
1
6
5
.5

 

| 
5
2
0
.1

7
 

CO 

1 
8
0
.
4

 

1 
0
4
/2

1
/9

5
 

Z 
CJ 

z 
D 

N
D

 

| 
0
.0

0
2
 

l
 

Z 
CJ 

0
.0

8
 

1 
N

D
 
|
 

Z 

o 

N
D

 

N
D

 

I 
N

D
 

I 
0
.
0
5

 

z 
a 

I 
0
.
0
4
 
|
 

1 
N

D
 

I
 
0
.
0
6

 

1 
0
.
8
2

 

1 
O

N
 

1
 I 

N
D

 

I
 

N
D

 
|
 

S CC 
I O 

o 

|
 

1
2
1
1

 

cn 
0 0 

| 
1
6
2
.8

 
|
 

|
 

5
0
3
.5

4
 

i
 

CO 
CO 

| 
1
0
3
.1

 

r
 0

5
/0

1
/9

5
 

N
D
 

I
 

z 
D 

Z 

o 

| 
0
.0

0
2

 

I 
Q

N
 

1 
N

D
 

1
 

| N
D

 

| N
D

 

I 
N

D
 

I
 

0
.0

3
 

0
.0

1
 

0
.0

1
 

z 
o 

N
D

 

N
D

 

I 
N

D
 

I
 

0
.
O

2
 

p 

0
.0

9
 

Z 
D 

ro 
cn ^ o 0) 

o 
o 

O l 

to 
o 
u 

o 

I
 
0
5
/2

2
/9

5
 

c 

a 
(0 

tn 

g 
o 

t o 
K ) 
e> 
tt 

ft 
09 

Z 

o 

I
 

2
7
7
7

 

I 
2
9
4
0

 ° 

|
 

N
D

 

z 
o 

N
D
 

|
 

o 
CO 

1
 

N
D

 
|
 

z 
a 

cn 
t o 

o 
cn 

4> 

,+ 
K> 

I 
N

D
 

I
 

Z 
D 

N
D
 

I
 

| 
0
.
0
0
1

 

z 
D 

N
D

 

z 
a 

| N
D

 

! 
N

D
 
I
 

I
 

0
.
0
8

 

I 
N

D
 

| N
D

 

z 
a 

I 
N

D
 

z 
o 

I 
0
.
0
5

 

1 
N

D
 

1 
N

D
 
|
 

Z 
• 

Z 

a 
t o 
cn 

u 
K o 

|
 

2
8
9
0

 

M 
-o 

•N 
to 

O i 

tsi 
J> o 

I
 
0
6
)0

5
1
9
5

 

| 
Q

R
T

L
Y

 

z 
o 

Z 

a 
z 
o 

z 
D 

Z 

o 
z 
o •N

 
1
 

z 
o 

z 
o 

z 
D 

N
D

 

z 
D 

z 
o 

z 
D 

z 
o 

I
 

0
.
0
8

 

N
D

 

a 

I
 

0
.
1
4

 

z 
c B U 

at 
o 

| 
1
2
5
7

 

c 
CO 

a 
c n 
CD 
t o 

ro s 

1 
0
7
/0

6
/9

5
 

z 
CJ 

z 
D 

z 
o 

0
.0

0
2

 

z 
o 

z 
o 

z 
o 

z 
• 

z 
o 

Z 
D 

z 
o 

0
.0

2
 

z 
o 

Z 

o 

N
D

 

0
.1

6
 

N
D

 

Z 
D 

I
 

1
.
1
6

 

z 
D 

c 
t o 

o 

j 
1
2
6
0

 

e 
t o 

cc 
t n 
t o 
t o 

A-
CD 3 

ro 

5 
tn 

I 
Q

N
 

Z 

o 
z 
o 

z 
o 

I 
N

D
 
|
 

z 
CJ 

z 
D 

z 
o 

z 
D 

Z 
D 

z 
D 

N
D

 

z 
o 

z 
D 

N
D

 

z 
o 

N
D

 

p 
co 

| 
0
.
3
8

 

z 
D 

ro 
ro 

M 
O 
CO 

o 

| 
1
2
6
8

 

c 
cn 

a 
ro 

CD 
t o £•> 

CO 
CO 
CD 

o 
00 

1 
u 

z 
D 

0
.0

7
 

z 
a 

N
D

 

Z 

a 
z 
D •N

 z 
o Q

N
 

0
.0

6
 

0
.0

2
 

N
D

 

z 
o 

N
D

 

N
D

 

0
.
1
1

 

N
D

 

O 
cn 

[ 
0
.0

0
0
9
 
|
 

ro 
a o 

I
 

1
5
5
1

 

t n 
0 0 
- ~ j 

o 
CO 

ii 
O l 

0
.
0
3
 

I
 

I 
N

D
 
|
 

z 
D 

| 
0
.0

0
2
 

i
 

z 
o 

1
 

N
D

 
|
 

p 

I 
N

D
 

z 
CJ 

0
.1

4
 

N
D

 

N
D

 

z 
D 

N
D

 

N
D

 

I 
0
.
0
8

 

0
.0

8
 

z 
a 

z 
a 

ro a o 

1
6
7
9
 

ca 
00 

a 
tn O l 

t o 

CO 
CO 
- 0 

o 
(O 
tD 

o 

1
3
2
2
3
1
2
3
2
 
I
 

o 

t a 
r o 
t o 
t o 

t o 
t-> 
r o 

1 
N

D
 

1
 

[ 
1
0
9
5
 
|
 

[ 
2
6
8
7
 

|
 

cn 

1 
N

D
 
|
 

N
D
 

{
 

N
D
 

|
 

1
 

N
D

 
|
 

z 
a 

- - j 

j > 

! 
0
.3

1
 

|
 

t o 

+ 

I 
N

D
 

I
 

Z 

a 
Z 

a 

N
D

 

z 
a 

o z 
a 

z 
a 

z 
o 

z 
a 

I
 

E
O

'O
 
I
 

Z 

a 
z 
a 

N
D

 

Z 

a 
z 
a 

z 
o 

z 
a "

Z
Z

 

* * 
CO 

o - 2 
t o 
t> 

7
0
.6

 

co 
l o 

ro 
ro 

a 
tc 

u 
U l 

Q
R

T
L
Y

 



o o 
H- y 
n n 
(D (D 
o o 
f t r t 
o o 

o o 
l-J H 

eo co 
n M 
C P> 
O : P-
(D n 

O (D 
a t-h 
o rt 
3 £ 
(D H-
I - 1 o 

a 

ra 

CO o a 
m o M 
H i - i 

15 se fi o o U l o • • GO 

o o 
o IO 01 

• • - o 3 ' 
o o ua w tn 3 •d 
O 3 ua > 

vQ -v. 
3 > to 

U3 as o CO o f > (D • 
01 o •o 

0) ti 
CP o » 

o • to 
ri o Cs Lo 

o o VO 

• IO • 
o o Ul to 
o a co •»» 
to 3 p 

ua to 
co -0 

3 PJ t-1 ES o I d .0 • 
> to 

V a ua 
3 to 

ua K o 
0 • to 

o • 
o to to 
• ba Ol 

o 3 
IO 3 cd 
Ol 

3 ua ID •* 
3 f 

• * •d (P 
as tr • 
as-—• -
> ES 

cr 3 

• 
(D 

O 

3! 
3 

> 
\ I - 1 

A O 
SJ 0 

- Cd 

< 
UD 

CS O 

c >• 3 
ua 

• 
o 

c 3 
ua 
— M 

O 

3* O 

'..[•»' 1 3 
ua 

CO 
f 

o o 
» o o Ul 

< 
3 

iQ 

\ o f • 
o SC Ol 

ua 3 
ua 

aa 
ua 

H M 
3 X 
co r t 
f t H 
n P> 
c o 

r t 
i — 
o 
3 

o 

ID 
3 
f t 

> > 
CS o 
o o 
c c n n 
a, pj 

o o 

vD 
vO 01 

(D * 0 H 
vO t o O 

Q 00 tO 
M tn tT. 

VD M 
CO O 

vO vo 
CO vD 

0> 

O O O 
~J O 

vO 
CO O O 

b £ o 
to 0 1 

I 
H 
8 
O 
Ir" 
H 

O 
u i 

o 

o 
o i 

o 
oi 

o 
ui 

or -
o 

o 
o . 

o 
o 

o 
o 

lO i-3 
O to 

00 
vO 
co 
to 

tO w 
c o 
PJ 
f-> w 
H- as 
r t v- i . 
•< as 

cs 
r t o 

o 
3 
r t 

0 

A 
Ul o 

M O 
Ul 

A 
o i o 
• • 
o o 

Ul 

A 
U I o 

(-* o 
ui 

3 ,_, 
£ P b ^ io 

ui 

Ol 

A 
Ul o 

o 
o 
VD 

O O 

• • 
o o 
Ul o 

to 

O A 
• o 
o • 
0 o 
to o 
01 M 

<*> dP 

H M 
3 X 

•0 
O 

f t 
r i 
PJ 
O 
f t 
H* 

o 
3 

> > 
o o 
o o 
c c 
* tl 
pj pj 
o o 

I « M 
t5" 

;< ° S ro, 

o to cn 
tn to 

fH 0 0 

B 
vO M 
Ol IO 

10 01 vo 
^ j . (D vo 

B 
•o 
cr 

vO 
Ul 

,B 

o o o 
o to 

O O P 
vo ui co 

13 
•d 
o 
w 
H 
a 
cs 
tr> 
H 
S 
H 
H 

O 

O 
M 

O 

Ul 

o 
Ul 

p 
b 

o 
ui 

o 
Ul 

o 
Ul 

o 
Ul 

lO t-3 
O to 

CO 
vo 
CO 
to 

0 sa 
c o 
PJ 
H W 
H- (0 
f t VJ. 
•< as 

o 
O r t 
0 
3 
r t 
t i 
0 

Cd 

S! 

Ul 

o 

A 
U I o 

t- 1 o 

o u, p ' B 
• 

u, p 
w o Ul 

vo 

S3 

*! 
M 
M 

o 
o 
O 
o 

B 
vQ 

B 
vQ a 

0M 

B 
ua 

ci 

B 
vQ 

B 
ua 

vl 

H 1̂ _ 
0 0 3 

<_i. V-l. tTj 
(D 
O 
f t 

f 
0 
o 
PJ 
r t 
H-
0 
3 

n 
rt 

as 

(D 
o 
r t 

a o 

co » > 
PJ ID C 

n ua 
( D C 
i — to 
< rt 
f -

ua vo 

as 

M 
vO 
VO 
Ul 

to 
Ul 

VD. 
.u i 

\ f Ul 
n o 
rt M 
(D 
0) H 

f - ' • 

pj 

3 

Z 
ES 

f? 
r t 

as 
3 
f t 
I— 
o 
3 

CO 
00 
to 

a H 

H3 

o 

01 

, iC-i'-'l."*' 

K 
0 
0 

n 
ID 

'- ° 
' •3> 

. a -
co 
a . 
CD . 
CD 

. :> 
< 
CD 

CD 

H 

to 

a 
t - i . 
co' 
*s: 
o 

i . 

•d co 
- H S 

O 3 
v-i. »o 
(D H 

, n ID 
f t 

(D 

o 
ID 

< 
as a. 
tr 
•< 

co to 
Pi PJ 
3 3 
•0 13 
M M 
ID H-

3 
O vQ 
O 
3 O 

a PJ 
H- f t 
r t (D 
Hr- •• 
0 
3 O 
•• ^1 

P> as 
t- to 

m a 
K" P> 
0) r t 

(D 
O • • ' 

ft!: 
as o •• -J 
O to 
-J Ul 

c r 
o 
o 

CD 
X 
cu 
CO 

I 
t o 

o o 
CD 
OJ - • 
—I 
CO 

• 
CD 
cn 

OS 
CD 
CO • 
v j 
CO 

r o 
c o 
o o 

•»»•'' ' 
I I 

M tO IO VD 
3 -o u i 
f t - v . ' . ' v . 
pj vO.'. vO •• 
O Ul Ul , 
r t _ . 

o 
0 
O 

lift* '••l!::r 
..- til -

.'Ifl;.,.;. - w ' 



a 
P-

n t-t 
a CD o 
r t o n 
o o 
n t i 

cd co 
n 
e 
o 
a> 
s 
o 
o 
o 
3 
<D 

P> 
P-
•1 

tr1 

(D 
i-h 
r t 

P-
O 

tr 

o 
p> 
r t 
(D 

CO ES 
•0 o td 
H • ft P3 H w 33 3 X 

O CQ r t 
Ol O f t t l 
o CO n P> 
• • f t c o 01 o 3 r t 

* ID p-
o 3 w 3 0 

i d 13 r t 3 
3 - v 
vQ C > > - v . t o O o tr1 13 o o o 

O o c c 
•0 H3 • n t l 
O > v i p> PI 
t-3 CO • o o 
> CO • < x: 
CO 
CO 
H 
a 
ES 

ss 
a 

» 
(D 
13 
0 
H 
f t 
P-
3 
vQ 

p-
3 
p-
r t 

co 
co 

O to to 
o o 

o to to 
i-» to 

vo £ 
m t ^ 
00 00 

o 
oi 

o 
P» 

iO 
O 

© » 
c o 
P) 
M » 
P- CD 
f t 
x; a» 

o o 
o 
3 
r t 
t l 

o 

o 

vO 

VD 
Ul 

to 

00 
vO 

v l Co 

•3 
> 

P-
(D 
P" 

a 
o o a 
ID 

VQ 

13 
O 
t-3 > 
CO 
co 
M 

§ 

p« a I vO s 
td b 

S
IU

 

ES 

_ o 

v * 

- v CO 
3 O 
vQ D 

13 13 
H h 
0 0 

V_l. 
(D (D 
O 0 
f t f t 

CO S3 > 
Hi III c 
~ O vQ 

13 
M o 

V_l-
CD 
O 
r t 

13 CD 
M p-
(D 

IT1 

0 
O 
P> 
r t 
p-
0 
3 

> 
t l 
ct 
(D 
CQ 
P-
P> 

< f t 
P-

•3 3 P* 
•< vQ vo 

PI M 
f t VO 
(D vo 

CD 

Ul 

to 
cn 
vo 
oi 

tp cn 
t i o 
r t P» 
CD 
CD » 
p- • 

- ts 
PJ 

3 P-
ES 3 

a H td 
co P> B CO 
oo n 61 G 
t o t t .tr> 
p> CD H 
o P- CO 

M 
•4 

ES O 
O » 0 
n 
CD 

CO 

JO 

CO CO 

B % 
13 13 

CD CD 

8 
W 
CD 

<_i. 

CD 
O 
r t 

W 
CD 
O 
CD 
P-< 
CD 
O. 

cr 

P-
3 

O vQ 
O 
3 O 
a P> 
P- r t 
r t CD 
P- •• 
O 
3 O 
• • v j 

• "-v. 
H IO 
3 J=> 
r t ~v. 
p> vo 
o cn 
r t 

(?> 

O 
O 
0 . 

3 H 
PJ CD 

o 
pi 
r t 
CD 

O 
v l 

to 
O v l 
00 - v . 

^ v VO 
o u i 
co 

~ - v 
VD 
cn 

CO 
v j 
C D 

CD 
CD 

CD 
=3 

II 
Ci K 
O t-3 

H 
W O 
"g C1 

c r o o 

CD 
X 
CU 
oo 
- v l 
CO 

CO 
C D 
cn • 
— i 
CO 
4=» 

t o 
CO 
CD 

r - H 

pr 
oo 
o 
crj • 
CO 

• 
N J 
CO 
CO 

E 

I 



o o 
P- p-n n 
CD (TJ 
O O 
f t r t 
O 0 

O D 
H 4 

CO DO 
H 
c 
o 
CD 

ES tr« 
O CD 
o 
o 
3 
CD 

lO 
O 

o 
o 
3 
ua 

•3 

§ 
a 

8 
o 
50 
H 
M 
S 
o 

tfl 

O to 
" v l 

m 
EC 

O 
w 
H 
o 
Pd to 

3 
iQ 

to 
a 
> 
H 
M 

O 
PJ 
r t 
CD 

M M 
3 X 

rt 
m. 
PI 
o 
rt 
p -
0 
3 • 

> > 
o o 
o o 
c c , 
H H 
pi pi 
O O 
X! •< 

IO _ 
O to 

CO 
! . CO 

oo 
. - , t o 

IO 
c 
PJ 
P- W 
p : 
r t u . 

•< CD 
o 

o 
o 
3 CO 
r t p. 
H 

'4"' 
h; 

o o o 
o o 

VO O 
VO t o 

VO 
VO 

VO 

o to 
o . 

p* »> 
vo 

vO 
00 

p> 
o 

I to 
I " o 
I to 



8 

o 

ES 
3 

P 1 

a 
p -

5 
HMO 
3 X 
oi rt 
rt n 

c o 
r t (D P- • 

3 O 
r t 3 

> > 
o o 
o o 
c c 
H n 
p j p j 
o o 

8 
•fl 
O 
w 
t-3 
H 
a 
o 
t-< 
t - t 
ts 

CO VO 

O M 
to o i 

00 

VO U l 
v l N> 

o O P» 
o> Ul 

VO VD 
Ul 00 

VO VO 
to to 

o £ o 

M » O 

o 
U l 

o 
U l 

o 
U l 

o 
U l 

o 
U l 

o 
o 

o 
o 

o 
o 

o 
o 

© t-3 
O co 

00 

*» 
CO 
U l 

© w 
c o 
PJ 
I - » 
I— CD 
r t VJ . x; ro 

B 

t B 

oo 

VO 

CTl 

O A 
• o 
o • 
o o 
*>. o 
00 p » 

A ^ 

o 
01 

01 £ 

O A 
• o o • o o to o 
00 M 

t B 
|U3 

,B 

Cd 

v i 
a co 

t B 

B 
iQ > 

eJP <K> 

H M 
3 X 

€ 8 
03 
r t 
t t 
e 
3 
fD 
3 
r t 

> > 
o o 
o o 
c e 

p j PJ 
o o 

13 

s 
i-3 
H 

a 
IT1 

I- l 
ES 
tn 
t-3 

O O Ol 
M U l 

o 
CO 

o 

O H M 
O I O 

o o *» 
P> O 

o 
U l 

o 

o 

vO 
vO 

vO 
v l 

o ^ 

VO 
vO o *> 

vO 

O M 
cn u i 

M M 
o o 
• l i v l 

to 
00 

00 

VO 
vO o o 

to 

o 
o 

o 
U l 

o 
U l 

o 
U l 

o 
U l 

o 
U l 

o 
U l 

© PJ P j 
Co > 09 
J > 
CO 
Ul 

© w ' *a 
e O M 
pl M 
p* W tr" 
p- (D o r t L J . 

X! (TJ O 
O O 

O r t D 
0 M 
3 cn 
r t p-
H s: 0 (TJ 
H- (D 

** P 1 

x; 

A 
Ul o 
to o 

cn 

A 
ui o 
• • 
o o 

A 
Ul o 

£ o o 
^ p » 

A 
4*. O 
VD O 

A 
J> O 

VO o 
ui 

A 
O 

A 
O 

A 
ui o • • 
to o 

U l 

B •• : 
vQ > 
~v. n 

B 
ua o 

g 
vQ ES) 

B 

£8 

vO 8 
•— H-

CQ a 

B 

B 
cfl O 

13 
t | 
0 

CO » 
" (D 

v_i. VJ . to 
CO 
O 
rt 
t-" 
0 
o 
pi 
r t 
p-
0 
3 

> 
n 
r t 
CD 
at 
p -

a 
ES;-. 

o 
CD 
P -
<i 
P-
3 

vQ 
O 
PJ 
r t 

to 
o i 

o 
v l 

vO 
Ul 

cn 
— I 

> cr 
CD 

3 . 

. CD 

H 
r t P» 
CD 
co n 
p - • 
D) 

U l > 
O r t A 

CD > 
3 U 
r t O EC 

P> 

CO 
oo 
to 

03 

§ 

CQ 

» 
n 
n 
CD 

O P" 
P* 

o 
t j 

CD 

CO » 
C V J 
M CO 

H No 
CO 4 > 

CO 
C D 
cn • 
v j 
CO 

r-o 
co 

13 CO 
M Ql 
O 3 

v j . I Q 
CD t- 1 

n CD 
r t 

W 
a tD' 
PJ o 
§ CD 
CD P-.. < 

CD 
a 

CO CO 

p- p> 
CD P-

3 
O vQ 
0 
s a 
a PJ 
i - r t 
f t ID 

P> CD 

ca D 
p - p i 
CQ f t 

OO 
CD 
cn 
• 

v l 
CO 
J > 

» »< 
CD 

V J . 

(D lr< 

a5' 

. . NO 

® c§ 

o 
v l 

Pl o 
3 CJi 
r t - v . 
Pi vo 
O u i 
r t 

Ri 

O , 
0 ' ". 
0 , 

vo 
U l 

VO 
Ul 

CO 

E 



D 
PJ J. 
r t 
CD 1 

\ 

co iO 
to O 

CQ — 

O 

<*> # to 
to 

H M D 
3 X ' 

f i­
ts . 
P> 
O 
f t 
e . • 
o 
3 

01 
rt 
H 
C 
3 ro 
3 
ci­
te' > 
o o 
o 
e 
H 
P> P> 
o o 

2 > 

O IO o 
O * • ; 

O O O 

w 
fO 

o 
H 
r t 
p-
3 

ua 
f 
p-

, 3 
P-
f t 

o 
ui 

o to 
o o 0 1 

lO P3 
O OJ 

00 

*» 
• OJ 

U l 

tO 
c 
PJ 
p -
p -
r t 

o 
3 lO 
r t r t 
H H 
O P 
p- K 

•ti: !r 

00 M 

p» oo 
vO <» 
CO J > 

P3 

* l 
P-
(D 
p" 
CX 

O 
O 
a 
ro 

•d Ifl 
H H 

o o 
ro rn o o 
r t r t 

O 
o 
P> 
r t 
P-
O 
3 

O •ct 
•• CO 

n 
r t 
CD 
ca 

p> i 

' a 

ID 
O 
CD 
P-. 
< . 
P-
3 
ua 
a 
P> 
r t 
CD 

O 

O 
v l 

vO 
;cn 

••HA 

• 1 'ii • • 

CTJ 
v l 
C D 

3> 
cr 

:'CD 

CD 
- 3 

si ^ 

H 
r t 
CD 
(0 
P-
P) 

to, 

00, 
oo 
to 

, o 
p> n n 
(]>• 

, P* 

3 <D 
a . 

co 
H ' 

< a 
. K 

„ o 

",'.ti r-
. ,.• .,«» .! 
v l t f j^ . ;l i 

CO 

Jii>" 'V!!r:°li ft.; 

c r cr o 
o . 

cu 
CO 
v l 
CO 

& 

CO 
C D 

cr> 
v l 
CO 
•J>' 

•• -,'• CO 
i , , c r j 

- v co 
3 O 

ua o 
^ v . P t 



o a 
P- p-
n n 
ro ro 
o o r t r t 
O 0 
t t n 

-
o a 
t t 
• • 
Cd 
H 
c PA. 
o P* 
fD 

S tr1 

o ID 
a l-h 
0 r t 
3 £ 
ro P-
M O 
p" 3" 

0 ps 
o tfl 

P3 
CC 
o 
a 

o CO 
o •• 
3 
vQ t?d 

•0 
tr1 > 
o LO 
EC v l 
f 1 Ol 
O • 
w I-l 
a 
M LO 

P» 
O 

P> • 
• O -
3 CO 

vQ 
v » o 
tr1 • 

l o 
•fl 
t-< 
G J> 
O Ol 
to o 
M o 
a 
Ifl o 

1—1 

1 

ca o • 
• o 
3 
vQ 

tr1 

co 
G 
tr1 

•A 
te 

8 
•0 o 
to 
t-3 
H a o 
t-1 

H 
IS 
H 
t-3 

dP dP to 
•fl 

t- l tfl o 
3 
01 r t 
r t t t 
H P> 
C O 
3 r t 
fD P-
3 O 
f t 3 

> > 
O O 
O O 
c c 
H tf 
P> p> 
O o 

•< o o o 
o o 

o o *» 
P* >» 

VO VO 
v l v l 

KD i-3 
O to 

00 
4* 
CO 
Ol 

9 £ c o 
p j 
t—1 50 
I-- fD 
r t <-i-
K fD 

o 
r t O 

0 
3 
r t 
H 
O 

* » P* 
vo O 
vo CD 

M to 

o to 

P: 

•fl 
H 
tfl 
f 

o 
o o o 
tfl 

3 
vQ 

O 
CC 
tr1 

O 
to 

— a 

•A 
- v f H 
3 - G 
J3 O 
-v. to 
tr1

 H 
^ O 

tfl 

CO 
G 
t-< 
to 

% 
tfl 

fD 

> n 
r t 
ro 
ta 
Hr-
pi 

s. 

•fl CO 
n pi 
o 3 

VJ. to 
fD 
o 
r t 

t-3 
3 »< 
O •d 

(D 

> pi 
r t 
ro 
I-I 

to Q 
ro c 
o M 
ro x; 
P- • 

O vo 
PI vO 
r t cn 
(D 

o 
v l 

O 
v l 

vO 
Ol 

CO 
• v l 
CZ> 

> 
c r 
CD 

CD 
=3 

CZ cr cr 
> Ol > 3 > o 

o 
t t o f t 3 7^-
r t p» f t < > —1 
ro (D > E-1 CD 
ca tfl 3 9 K X 

OJ P*1 

* r t O t3 CO 
P> H- t- i —1 

IS 0 ?c 

C
A

L
 

CO 

s 

a
i 

3 
•• 

to 
to 

C
A

L
 

J > 
NJ 
J > X 3 

O 

IN
I
 u 

oo P> 3 CO 
00 t t 0 G 
to t ( P M (D t3 CO 
o H 

P* 

ts 

r CO 

•fl 
o 

CD 
CO • 
v l 

:<o 0 to 
0 

to 
, • t l , N J 

fD 

• ., 
''''. !l 

CO 

•0 CO CO CO > tfl 
pt e PJ 3 M 

O 3 § pt ro 
•0 •0 P- • 0 

rc fl> p" t-< M •< 
O 3 O ro ro P- a a 
O vQ f t 3 p- oi 
CO — K W O «Q CO f t 

C fD 0 - ® 
s a 3 O o •• p) si ro 0> P> 0> 

ca ro H- P- f t r t 
ss < f t at ro o 

O ro H- •• v l 
_ p> a 0 v ^ 
o o o 3 o o 
o o tr • • v l O v l 
t o CO to •< v . V l V . 

w (D H o > v VO 
VJ- 3 01 O 01 
fD f f t — v l .: 
O s: P> VO - v * 
f t O 

r t 
Ol VO ; 

Ol . 

ao 
CD 
cn 

' • 
v j 
CO 
J > • 
N J 
CO 
CO 

6 
O 
O 

a 

HH 

7-



o o 
P" P-
I t H 
(D CD 
O O 
f t r t 
O O 
t« n 

a a 
t» r i 

to cd 
t t P-
c pi 
O P-
(D l i 

ES 
O 
D 
O 
3 
CD 

f 
CD 
M ) 

r t 

p-
o 
nr 

o pg 
o ifl 

•3 
ffi 
O 

tn O 
O CO 
O 

3 
ua tfl 

•d 
tr1 

> 
O OJ 
ffi - J 
f 
o • 50 
H 
O 
tfl OJ 

»̂ M 
o 

P> • • p» 
o 
3 OJ 

ua 

"-•—. 
o f • t o 

•fl 
r1 

c 
o t n 
5d o 
H o O 
tfl o p" 

1 
P* 

1 
Cd 

o • 
• o 
3 
ua 
t> 

CO 
G 
tr1 

•fl 

> 
tfl 

o 
ft> 
r t 
CD 

•tf 

8 
HI 
H 
3 
O 

f 
H 

ES 
M 
1-3 

<*> CfP » 
H tfl a 3 
CQ r t 
f t t t 
t i 0> 
C o 3 r t 
CD p-
3 0 
r t 3 

tc > 
o o o o c e 
n t i 

n> tt> 
o o 
*: •< 

o o o 
o o 

VO VO 
VO 00 

S » co 

I I 
1 I 
I I to 

lO n 
O OJ 

VO 
! cr> 

to 

O 50 
C O 
0> 
p> 5d 
P- CD 
r t v_i. 

•<! CD 
O 
r t O 

O 
3 
r t 
t i 
0 

p> 
vo o 
VO CTl 

p> to 

- • • 
O tO 

vo to 
Ol 
oo 

I to 
I o 
I vo 

1-3 

tfl 
f 
o 
o 
o 
D 
tfl 

a 
— x 
3 t * 
vQ Ovtv 
- v SJ > 
tr1

 PS 
— a 

m 

— r« 
3 G 
vQ O 
•v . JO vS> 
tr" M 
— a 

ta 

ua § 

nj tu 
t l t j 
0 O 

V_l. 
CD CD 
O O 
r t r t 

t* 3 
O O 
O •• 
ft) 
r t 
p-
O 
3 

co 5d > 
CD 
O 

TJ CD 

CD 
P-
< 
P -

H 3 

ua 
TJ 
CD o 

c 
vQ 
C 
to 
r t 
co 
o 

> 
t i 
r t 
CD 
CQ 
P -
P> 

3 

f t vo 
CD vo 

O 

oo 

VO 
tn 

> 
t t 
r t 
CD 
CQ 

3 
ES 

oo oo 
to 

ES 

•d 
H 
o 

ffi -V 
O 3 
O vQ 
to •— 

CD 
O 

S 3 
CQ £ CD 

O o 3 o 
o o K 

OJ (a l 

CO CO CO 
PJ 0> PJ 
3 3 3 
TJ TJ TJ 
p» p" P 1 

CD CD P-
3 

JO O vQ 
~ O 

3 O 
a PI 
P- r t 
r t (D 
P- •• 
O 
3 O 

CD 
O 
CD 
P 
<! 
CD 

a 
cr 

3 
ES r t 
CO PI 

o 
r t 

a 
o 
o 

•A 

o 
PI 
tt 
t i 
CD 

ES 
o 
o 
t i 
CD 

K 
t-3 
H 
O 

-g 
to 
G 
f» 
P3 
CO 
•fl 
O 
50 

> >d 
3 t i 
Pi CD 
M TJ 

CQ O 
p- p 
CQ r t 

CD 

r t : 
CD O 

oo 

o o 
oo - v 
V . vo 
P* tn 
o 
vo -
cn 

CO 
- v l 
C D 

CD-
CD 
CD 
=3 

CD 
=1 
ZZ 
CD 

cr cr o 

CD 
X 
o> GO 
V J 
CO 
J > 
N J 

oo 
C D 
CO • 
CO 
J > 

N J 
CO 
cn 

CO 

J> 
X 
CO 
CD 
CTi , • 
— I 
CO 

• 
N J 
CO 
OO 



o 
pi 
r t 
01 

N. 

CO © 

to o 
to 
to 
•• cn 

O 

cn o 

vQ 

<*> <*> to 
to 

to o 
x 
r t 

P 
o 
r t 
p-
o 
3 

> > 
o o 
o o 
c c 
ri n 
pj p> 
o o 

•< x ; 

VO VD 
CTi O 

00 
O 

O O 01 
v l CO 

to 
(D 
•o 
0 
H 
r t 
p-
3 

vQ 

C 
P-

• 3 
p-
r t 

K3 P3 
O t o 

vo 
Oi 
IM 

O 50 
C O 
pi 
P* SO 
P- (D 
r t v-i-
•< ro 

o 
r t O 

O 
3 
r t 
r i 
o 

oo 

o 
o 

•r* oo 

o o 

o 
o 

o 

cn 
tO t o 
• *» 
t o • 

o 

P3 
> 

to 
p-
(D 

O 
0 
a 
at 

to 

„ o 

c 

• E5 • ' 

2 3 . > : 
t f l 
co 
PI 

a 
DS: 

_ o 
vQ 

I—l ~ 

DS 

oo 
vD 

co 
S3 oo 

vD ' 3 o NJ 

oo 
vD vQ D 

• 
o 

VD \ 
f 

H 
G 

VD 

ES 

to 
t f 
0 

( - 1 . 
ID 
O 
r t 

IT" 
0 
o 
P> 
r t 
p -
0 
3 

ri 
r t 
ro 
CO 
p-
Pl 

3 
ES 

•o to 
H P 
o 3 
LJ. >0 
ID P" 
o ro 
r t 
3 << 
O t J 

•• ro 

3 S 
S> Pi 
, f t 

ro 
t f 

to co 
ro ro 
o "o 

r t 
ro 
3 ' 
cr 
ro 
ri • 

ro 
p-
< 
p-
3 

vQ 

O 
P) 
r t 

ro 
vo 

O VD 
00 t n 

vo 
cn 

> 
r t 
r t 
(D 
co 
p-
pi 

3 
DS 

oo oo 
to 

to 

o 
PI 

. t f 
t f 

: ro 
p" 

ES 
o 
o 
t f 
ro. 

to 

K 

M 

o 

p. 3 w 
CO 
G 
f 
P3 
IO 

•f l 
O , 
to 

t a to 
t f pi 
O 3 

v-J-JO 

ro" 

to to > *o, 
P P a i. tf 
s 3 P ro 

o . 
f t 

3 
P> 
3 

ro 

ro ro 
p- • < 
P- CO 

8 
to 
ro 

V_J. 
ro 
o 
r t 

CO . 
p-
53 
ST 

50 
ro 
o 
ro 
p-
< 
ro 
a 

cr, 

3 
iQ 

a 
pi 
r t 

ro 

H 
3 
r t 
P 
O 
r t 

(?» 

ri 
o 
o 

a 
P 

ro 

p " 

vo 
i ' tn; 

c n 
•v l 

•> 
CT" 
CD 
. — i 

Q . 
CD 
CD , 

,CD 

o 
5 T 

CD . 

CO 
V J 
CO 
J > 
NJ 

a o 
CD 
cn 

: • 
—i 
c o 

r o 
c o 
c n 

Xji 
H H •• 

OO 
CD 
cn ' • 
— I 
CO 

. J > 
• 

NJ 
CO 
OD 

EE 

VD ^ v . 
t n vo 

cn 

•< p-



a a 
ti H 

o -

a 
t-3 
t f l 

< t-1 

03 t o 
fD 
- cn 

00 

f 

\ 
I 

o 
o 
t n 

3 
U3 

EC 
vQ. 

O 
O 
t n 

3 
vQ 

EC 
vQ 

# dP 50 
TJ 

t f l D 
X 
r t 
t i . 
ft) , 
O 
r t 
P-
O 
3 

t f 
O 

o o 
c c 
t i t i 
0) ft) 

o o 

\Z KD ^ 

o o tn 

^ VO P> 

° co o 

vO VO 

tn oo 

o o 
o o 

p> 

M P" O 

M O 

50 
t f l 
TJ 
O 
50 
t3 
H 

O 

tr 1 

H 
ES 

o 
i n 

o 
t n 

O 
t n 

O 
i n 

o 
t n 

O " 
O 

o 
o 

o 
o 

o 
o 

l O H 
O t o 

vO 
01 
t o 
*> 

l O 50 
C O 
ft) 
t-" 50 
P- fD 
r t <_J. 

* : to 
o 
r t Ci 

o 
3 
r t 
t i 
0 

Ul \ o 

p i 

u i 

t o 

O A 
• o 
o • 
o o 
* • o 
co P» 

o 
t o 
CO 

o 
o 
to 

dP dp 

3 
to 
f t 
t i 
c 
3 

ro 
3 
r t 
> 
o 
o 
c 
t i 

TJ 

o 

> 
o 
o 
c 
t i 

PJ pi 

o o 

|v0 

t B 

vO vo 
v i oo 

VO 00 
v l tO . 

vo oo 
oo u i 

t B P» 

E> " 

l l " 
If} CO 

E V 

VO t-> 
o i t o 

o o 
to o 

. 9 M 

£ S o ^ o 
" «r> -

VD 
v l oo 

t f l 
TJ 
o 
t-3 
M 
z 
o 
f 
M 
ES 

( - 1 ( j j 

v l M 
01 o 

o 

o 
o 

o 
Ul 

o . 
Ul 

o 
U l 

o 
o 

o 
Ul 

o 
Ul 

o 
i n 

o 
Ul 

© H 
O t o 

vO 
01 
to 
*> 

•9 £ c o 
ft) 
P- 50 
P- (D 
r t «_i. 

•< (D 
o 
r t o 

0 
3 
r t 
t i 
o 

f ? 
O to 

o 
VO O 

*>. \ o 
• . • 
VO O 

I 
A 

o 
VO O 

Ul 

A 
u i o 

to o 
Ul 

A 
Ul O 

P> O 

A 
u i o 

A 
in O 

i-3 
> 

TJ TJ 
M t i 
0 0 

V J . V J . TJ 

tfl 
tr1 

a 
O 
O 
a 
t f l 

(D 
O 
r t 

f . 
o 
o 
ft) 
r t 
P-
O 
3 

CO 50 to 
ft) fD fD 

O 

a> 
P-
P-

i-3 3 
3 »< vQ 
0 TJ 

(D-. D 
ft) 

ro 

TJ 
r t 

I-
tr 
to 

. t i 

r t 
fD 

r t -
(D 

t-» 
. vo 

O vo 
00 Ul 

t i - v . 

> M 
t i • ',: o •• r t • 
ro VD 
to ••: I - ' . 0 1 " ' ia , CO 

• •—1 
: CD 1 

A
b
e
r 

B ' " : •••• 
v 3 

B 

_ O 

<S w p 
^ v , Pl . 
t H ^ V \ g 

IS; c A'V 

CD-
CD 

,Z3 
> ' 
CD 

, .=) • 
CD' 

' ji ' 

> Ul 
t i o 
r t M 
ro 
to tfl 
p . . 
pi 

3 
ES 

oo 
oo 
to 

f t 
f t 
ro' 
3 
r t 
p -
0 
3 

I I 
t i ' K ; 
O H 

3 : 
Pt 
3 
O 

CD 
X 
OJ 
oo 
•v j 
CO 
J > 
h o 

' J > 
• " , , . ' ; - ' f l 

.• • . . ES • O , . 
, . , 4 t , , O ,i ,50,: . : ; : 

•!:, 2 ' co 

• • • i ;.i-t' • 
I • • , v j 
s o ;• ;• y . - " ' •,. c o 
i : [4 : ! t 

: '•" ,•'!:!'•• C:'' —' 
,i i fir- c o 
'.; : . c o 

B •'"vi-

•ir 
•;t 

. B . 
vQ K L a : 

t f ^ 

«E ss-
">v H"vN 

B 
tQ 03 
> " s v 

B 
i£» •fl—» 

TJ CO 
- t i cu 

0 3 
V J . t r j 
(D 

CO 

o 
r t 

3 

(D 

tr 
50 ^ 
ro •• 

VJ. 
(D ES 
O CO 
r t 

CO 
pi ft) 
3 3 

TJ TJ 
p" P> 
ro P -

• 3 
O vQ 
0 
3 O 

a P> 
P- r t 
f t to 
P - - i V 
O • !'.-
3 O 

oo 

> TJ 
3 t i 
pi ro 
t - TJ •< • • 
to o 
p- p> 
to f t 

ro 
a •• 
ft> 

i. t t , •• 
: ro o 

**. 00 • 

b p> 
co o 

o o 
CD 
CO • 
v j 
CO 
J>. • 
NJ 
CO 
OD 

B 
10. 

3 
rt 
ft> 
O 
ft 

SO 

O 
0 
O 

O P». vo 
vo t n cn 

vo vo 
u i u i 

H H . 



a a 
p - p -
p. p. 
fD fD 
o o 
r t r t 
o o 
n n 

o a 

rjo to 
p, M 
c 
o 
fD 

O (D 
a 
o 
3 
fD 

a 
a> 
r t 
ro 

O to ES 
O TJ Cd 

* tn 
Cd O tn 

O 
O 

3 

O 
to 

O 
ffi 
f 

o 
50 

t n 
O 
O 

3 
U3 

W 
13 
> 
tu 

t n 

tr1 -
a o 
w so to 
— H P> 

o o 
P* Cd • 

so 
cd 
13 
o 
so 
PJ 
H 
2 

o 

*> *> SO 
13 

PH cd O 
3 X 
CO r t 
f t rt 
t t 0) 
c O 
3 r t 
fD p-
3 0 
r t 3 

> > 
o O 
o O 
c c 
t t p. 
p> P> 
o O 

•< •< 

VO VO 
vO vo 

O O 4k 
O 4k 

vO O 4k 

lO >-3 
o •» > o % tT> 

4k 
to 

o to *d 
c O pt 
tu to 
P- so f 
p- (D a 
r t <_l. 

^ (D o 
O o 

O r t a 
O cd 
3 
r t 
t t 
0 
M 

4 k p » 
vO P> 
4k t o 

P" to 

O 4k 

3 
vQ 

O 
ffi 
t r 1 

O 
SO 

f Pt 
>- a 

co 

3. 
vQ 

«d 
l- 1 

G 
O 
50 

f Pt 
v - a 

to 

3 
vQ 

co 
a 
f 

> 
t-3 
M 

ffi — 
O 3 
O vQ 
to \ 

tr1 

P) 
CQ 

o 
p i 

o o 
o o 
to to 

13 
r t 
O 

to 

V-J. u . t J 
fD (D 
O O 

tr* 
O 
O 
P> 

• f t 
P-
0 
3 

> 
t t 
r t 
fD. 
ca 
p-
p) 

S 
ES 

ro 
f i ­

t s 

O 13 
•• fD 

SO W 
fD CD 
O TJ 
fD f t 
P- fD 
<! 3 

t r 
fD 
t t -

to 
o r t •« 

CD 
• • P* 

VO 
O vo 
vo tn 

vo 
tn 

> 
t j 
r t 
CD 
ca 
p-
pi 

Cd 

oo 
oo 
to 

\ 

CO 

CD 

CD 
CD 
ZZ 

CD 

o 
p> 
t t 
t t 
CD 
P-

to O S'S' to Xr 
M 

a so 
pt • to 
a to 
o G 

f 
i-3 
to 

c r 
cr 
o . 

g 
OO 
— I 
CO 
4 > 
r O 

ES 
o 
o 
t t ."ii. 

, CD i 

to 
o 
to 

co 

CO 

t o 
CO 
CO c? 

13 co CO to > TJ 
K P> p> p) 3 •t| 
0 3 3 3 PJ CD 

13 •o TJ p> t r j 
CD P 1 p" p" >< O fD ro p- CQ D 
f t 3 P- P) 

50 o vQ CO r t , 
a fD 0 ro PJ O 3 a o 3 fD a .P> PI 
fD P- p- r t r t 

< r t ro fD o 
ro P- vo 

a a O — 
> 3 o o 

cr 00 o p> 
VO —s» 

•• Pt to VO. 
3 P> o tn 

ES r t - v . p> 
to PJ vO 

o tn VO 
r t tn 

t?> .1 

O 
0 
0 
P 1 

CO 
CD 
CO 

• 
c o 
J > • 
r o 
c o 
o o 



o o 
P- P-
ii n 
fD (0 
o o 
r t r r 
O O 

o a 

ra co 
c 
o 
fD 

S f 
O fD 
D H i 
O r r 
3 S 
fD P-
r- 1 O 

p- cr 

a 
D) 
r t 
fD 

to lO ES tf? 5d 
TJ O tfl 

tfl 
TJ 

M •• H tfl O 
to CC 3 X 
tfl o CD r t 
•• tO a f t t | 

o to t l P> 
c O 

t o O 3 f t 
O fD p-
• 3 M 3 o 
O vQ TJ > f t 3 

3 tr1 

> to O O 
\ TJ o O o 
t-1 O o e c 

H • t t t t 
TJ > -J p) P> 
O cn • o o t-3 cn K; 
> H 
w a 
tn X 

KD 

l 

1 

vO 
oo 

I O O 
v l 

v l > p» 
v l O l , 

•• •'•fhvi.'!i-
I ' ,r , I:; i l , . 

I £ 00 V ' i ' : l 

S r1.0 0 

o o to 
o oo 

5d 
fD 

TJ 
0 
t i 
r t 
P-
3 
iQ 

t"1 

p-
3 ' 
P-
f t . : 

o 

CO 

o 
O 

' ! | l - | , t . 

•'*> ii. .'" 

lO H 
O 

O 
0 1 *-
to 

lO to 
c o 
P> 

• p> to 
P- fD 
r t <_J. 

v< fD 
O 

O r t 
O 
3 
r t , 
r i 
0 

j - , | - j l ' ! 

' ''I'!!-'?"1 

J > v j 
• CO 

O 
..I O 

P3 
> 

•fl 
p -
fD 
P* 

a 
o o a 
fD 

3 
vQ 

« tfl ! 

3 

ua 

o 

o 
c 
ES 

TJ TJ 
t i t i 
O 0 . 

<_|. L J * 
fD fD 
O O 
r t r t 

> 
t i 
r t 
fD 
CQ 
p -
P» 

Z 
ES 

5d to 
fD fD 
O TJ 
fD r t ; 
p ; fD 
< 3 
p- cr 
3 . ifD 
ua' p. 

: to 
o 

vO 
o vO, 
vo cn 

v -r 

vo.i;7';J 

i n I , , . - ' ! 

•ii 'ii. •!'. ' ll • 

cn 
— i 

• CD 

' ' - > :; • cr 
" CD 

^.a 

> in 
t i O 
r t p> 
fO 
CQ tfl 
P- • 

X 
. P> 

a p-
ES 3 

00 
oo 
to 

> 
r t 
r t 
,f0 
3 
f t 
P-
O 
3 

a > % I 
I s 
O t-3 

H 
5d O 
tfl > 
•fl tr* o Pt 

tu a . 
ti Cl 

o. 

'.ES 
0 
o 
t i 

. (D 

to 
C 
tr* 

to 
o\ 
to 

cz 
cr 
cr 
o 
o 
7<r 

CD 

JS 
oo 

. v j 
; t o 

IS 

CO 
C D 

cn 
— i 
t o 

,.J> .';'•; • 
Ik'- rv> 
i CO 
... cn 
'HI 

) • 1 , *-v • cn i. 
to ^ '• ' 3 O ' 

,1 1 0 

D
I 

°:;H 
. i : i 1 

f 

U
M

 
' 

Vii ' i. 

' i i 1 : ' j ' 

i i : " 

i,il 

:iij j ' 

,1'f.i.ijit 

11 • 
i : i 

•rj CO CO' to I IW TJ • 
n pi p. pt |. 3 l i i iiH; 
O 3 3 3 P> fD i !• 

LJ- TJ TJ TJ P" TJ,| . 
(D ' P t ' i-> ie «<• ••'"''.: i 
O fD.i' (D p- CO O.i' . 
' r t : ' i ... '.'V-' 3 P: 0» ••..*• 

50 O vQ to r t - . 
a fD i O'.i v.! I'll',"' 
pj o 11 3 i 'O O " i 
3 • rovi a - PJ' PJ .•' •*• i 
fD P-; P-. r t r t i ' 'it:.)!,, 
•• .< f t (D.i fD, O 

j ' fD P-S"" 1 "iii.^?'.'. 
'• • a> 0 ; , i ' i,: ;'i|"|T*v'ii! 
2 . ,|i !.,| 3,r 0i* ' ; . ' ! | | | .0'; 
5*' W •;.OO.-llOfi.Oj:. • 'L 

•, ' ^ i 1 ' ' 1 . - '-v^i'ivO'.iS^', :•']:, 
.: .... H lo'.'-v.-,vos.;n,;• 

, ;. I"3. • p»;.."0.,;cn;.. i''i' 
X f t ^v,,0S. ; ']| i!i;j,,j:I;:,. ,., 

Krti|8a-wJt'f(|*i*'f' 
•"•'•aid WW^'i^ 

. • • ^ i i : : - ; . ! ! ' : ^ ' ' ' " - , ! 

•ii'fU 

!!•;» 
I1 'jj! 

. M-.nl: 

' i p i w * 

. " I! -:\ :i 



CO O ES dP <#> 
•0 O w 
H M t f l 

. * a 3 X 
t f l o 01 rt 

P o f t t i 
• • CO rt CU 
o o C O 

O to t o 3 r t 
• tn 3 
O lQ 

3 -v . 
iQ P 

3 
vQ 

M 3 
O iQ 

-v. tr1 > to 
tr1 tn o 

TJ » o 
> tr 

P io o -J 
t j > 

> o -
iQ O • to 
•v i i o o OJ 

' i > -Ck Q. VO 
O tn • 

t • » o t o 
1 o a 3 ta 

o cQ 0> 
t n t o 

CO IT*. v l 
: 3 CU 

IT*. 
G o 

'; vO *» CO • t o 
O O ' P c • o 

«• 
H- 0 

n K • CO >• t o 
ro ro , ro o - J 
o o • 0 ES t o 
rt rt s 3 • 
.0 0 t o 
1 t . ES •* 
•» 

-*• 
3 s -« o t o 

D a -
t i n 3 t n 

0 < • 
M 

DO CO • 
t . < t o 

c o> \ \v • 
o \ A* o 
ro ts CO 

>\ 3 
ES t-i >i 
O CD > 
o l-h IT1 

0 rt ^ 
s: CO 

CD p- tsi 
t— o 3 

3 " 

•» 
> 

Z -
- -« N 

3 
CO 
CD 
^ ! Z 

•I f -
• f l ; \ • » i, 

CD 
CO 

1 <• [ ro 
•j -.-j 

•'(,,. 
o •» 

Pi c i , 

t , •! :;[' •A 
ro 

o, 

•*. 
o 
0 . 

:. t n ,.j 

1 r 

* y ' . ' m I. 

J5V 

o 
c ' 

l O ' : 
to"'-. 

,' tn .'; 

vQ 

P i ' 

u 

1 .3 ' . ' : ' 

TJ 

tr 

o 
o 
4k 
VO 

3 
vQ 

vQ, 

' ,v-

TJ 
O 

CD 
3 
f t 

> > 
o o 
o o 
c c 
rt r\ 
OJ QJ 

O 0 
•< •< 

VO v l H-

vj cn ai 

o 2 
OJ - 1 

VO 
to cr> 
oo 

oo vo 
vi oo 

00 

oo 
o 

W ' 
tfl 
TJ 
O 
W 
H 
M 
3 
O 

f 
H 
ES 
M 

cn 

to o 
O ' . r 

O , OV 
P " , ' I 

o g o 
00 t - > , ' 

o 
OJ 

o 
tn 

O 
to 

O 

to 

O 
OJ 

o 

o 
p 

o 
o 

o 1 

o 
o 
o . 

KD i-3 
O Jk 

O 
Ol 
*> 
to 

o w 
C O 
0) 
t—' W 
H- CD 
r t v j . 

•< CD 
O 

O rt 
0 
3 
rt 
t$ . I • 
O 

•Ck 

VD 

IO 

H 1 

t 3 '. ' • ^ 
ia o >o r: 

oo oo 

., o 
, o 
! *» 

o 
tn 

. o 

o 
•i';|N> 
, i : , ° 

o o 

o o 
to 
•v l 

dP dP 50 
TJ 

tfl D 

rt 
r\ 
0) 
O 
rt 
H-
0 
3 

> 
0 
0 
c 
n 
PJ CD , 
o o ; 

cn 

3 

3 
Si 

o OJ 
to o> 

o OJ 
o 

M l-> 
> O OJ tO 

H», 00 

3 
VO v j I—*! 
00 O* Ol 

. B - i : 
VO CD OJ 
•vl to o 

B 'VJ •' ' ' 
LQ CO S VO OJ 
»v, CD V VO O 

TJ £ vO t o 

tr ° to to 

TJ . 

i-3 

M 
3 
O 

' f 
M 
ES 
M 
1-3 

O 

t o . 

O 

o 
to 

o 
OJ 

o 

Ul 

o 
•to 

o 

.1 IO 

•i v O ! 

tO i-3 
O -fe­

c i 
tn 
*• 
to 

tO 50 
C O 
CU 

50 
H* CD 
rt 

CD 
o 

O rt 
o 
3 

t i 
O 

o 
v) 4k 

A 
Ul o 

t—* o 
Ul 

o o 
to 

Ul 

o 

vO 

' 'A. 
tO, O 
M O 

, to 

O 
11 • ' 

I to 

, A , 
t o O 

; h*. O 

I ' l i • ;• 

! I ' 
• M ' P! 
•! . . o ' t - 4 

' Ol 00 ov O "• ' 

' •,, ' j'l'iMi'.-i^.j:-,! 

-.'•§:&-V'-t:v: 
• I . 

„ tTl 

' ' A 
cn o 

;i4k: • o 

> 

•f l 
H 
tfl 
f 
a 
o 
O 
a 
t f l 

TJ TJ CO 50 to. 
t« n pi ro ro 
o o 3 o TJ 
u - VJ . I Q ro r t 
CD ro M . t - ro 
O O CD ' < . 3 
cr ct . H- t f 

t3 3 -
3 *< vQ 
0 TJ 
.. (D 

P 
0 
O 
01 
rt 
f -
0 
3 

; (0 

: f t I." ' 
(D 

I CO 

3 
ES 

O t o 
•pi , t o , 

S • t^.r, 
0) "••,. vD;v. 
rt O VD,[ 

;(D vo ,tn .; 
;ti -v;i h;i,y 

p ... il, ' \U\ 
:VD.vi' ' 
'Ul-'' ,i • (. 

'ri 

VQ 
- v . 
r 

B 
10 

3 
U3 

B 
vQ 

B 
tQ 

3' 
CQ 

3 
vQ 

3 

B 
VQ 

3 . 
"5 

tn 

f l t J ' 
4 ! .Mit! 

CO 
—I 

c r 
. CD. 

— ^ i 
Q . 
CD 
CD 

CD 
• 3 

t r 
CD 

O 

P 
CO: 

N'^'^ J it! 

IF!" 

•a co co co 
ts PJ ni o> 
0 3 3 3' 

u . TJ TJ .TJ, 
CD M M M ^ 
O <D CD K 

DC, TJ O 
3 i t i CO 
0)' CD i • 
" fa . i o 

rt i 3 - . iH- ' Ol . 
W ; O tQ « , rt ' t g 

A'1 Z CD O . J ' CD g 
P» , l ' 0 . , -» . C3|I'Oi •• ;,l ' 

13 rp D. '5llV'"5jf'iijii' i i..;iii 
li.l.ro H;. H v „ f t i f rti'!!'5. 

, r • < (tyro;! o ,;o' 
«•. ...(0 H-i i ;«i| •• ..vOi. 
' 3 . a O'1''!';!! , i' ' ". II |. • . : l ' ; 3 

f i l l ' V S * f Vi 

. I' ,i . . i ' : v.i 

Hip i.ii | ;;v 

. c t ' l o ' - i c f i i t M 
CO „VD.i:4k.;lfc,' 

•'.-i'lj 

l-t OJ o ..to 
3 I'Mi'i 'tn :i)»ii 
rt'.'5i.:'iv;,f'' 

CO. OJ 1 VD vo ;•, „ 
;;•:.!„ Q . ui: ;ui, ., 

R'l'in-i;-''-;i; ' w ^ i ''iiii 

Ifviiiiii 

ffi, 
i-H 

F5 



IS 

D D 
P* P-

CD CD 
O O 
f t r t 
0 O 
p, I f 

D D 
t l t t 

ro ca 
t j M 
c. PJ 
o p-
CD n 

X tr1 

O CD 
a t h 
O r r 
3 S 
CD P-
P- O 
i - cr 

cn ES 
13 o tfl 
H i-3 

* CC 
tfl O 
•« 4k o 

• to 
o 

to 
o 3 
• i Q tfl 
o 

~ ~ v ^ 13 
P > 3 

i d t o 

o o 
P o 

> • 
13 CO v l 

O CO • M 

> G 
cn ES 
cn 
M 

G 
X. 15 O 

Z 
t o Lfl 
O CO 
O M 

• G 
o X 

3 
vd t o 

—̂  o 
P » o 

3 
o vQ 
Z 
tfl P 
cn 
M O 
G > X P 

o M 

o G 
> X 
p 
o l-H CO 

a o ES D 
•« H 

G 
CO X 
o D 
H 

c X 

1: 

dP dP JO 
13 

t f l O 
X , 
r t 
t t 
PJ 
O 
r t 
p-
0 
3 

> > 
n n 
o o 
c c 
t t P, 
PJ PJ 
o o 

VO 
t o 

M 
tO 4k 
O 

i vo t o 4-> 

O tu 4k 
i—* tt* i ; 

CD 
•a 
o 
t t 
r t 
P* 
3 

vQ 

P 
p-
3 
p-
r t 

tu 
O 

O 

O , 

o 
P" 

O :; 

to n 
o *• 

P 1 

o 
t n 
t o 

lO W 
c o 
PJ 
P 1 ?o 
P- CD 
f t >-J. 

>< CD 
O 

O r t 
O 
3 CO 
r t p -
t t -S 
0 * * 

cu 

co cn' 
• v l 
co t o 
v j 

givo 

t o * , 
:OV ^ 

P3 
> 

•fl 
P-
CD 

O 
0 
0> 
CD 

_ o ' 
3 c V ! 

i? CO 
TH CO 

M . , • 
G . • 

4 <: . ES! 

i 2 ;•: 
M CO J > ; P H • 

G 
ES .i 

-v O • •' 
3 2: tki. 
v? O . ' 
PT H • : • • 

r. s ; i ' 

—. iC0:':l'i,!«!' 

u j O ' i. ' ; 

P G ' 
— . ES • : ',, 

TJ TJ co 33 CO 
P» t f PJ CD CD 
0 0 3 O TJ • 

t _ i . t _ i - TJ CD , f f -

CD CD P 1 p . - CD : 
o O CD < 

m
k> r t f t P -

m
k> ' i ' - ' r t 

3 CD ,'. M ?. p Z •< i Q •v. , 
0 0 TJ 
o CD O to 
PJ PJ •OO,.';', 
r t ' ' i - - t - . •rt " i '-'ill 

• • ' -\ 1 
p - z <t>. 
0 > p i 

<t>. 
• p i " ; t . - j , . ' " i v ; 

3 > r t 
vD, ! 

• •' ,•'!'•.; 
CD o vD, ! l i t i i 
t t - : VO: t n ' ; . 

• - 7' • 
,';-,:?Vl''.'." 

> 
t f , , 

O 

t n ' ; . 

• - 7' • CD 
,-' i !- -•' —1 

r t ', VD . '' ".'t' ' ••,;: . co CD v ^ ' " 1 't ' •, -' —* 
CO. '., vO' ' l . > 
p - v") • ,,. c r 
PJ 

1; .1 

>* • 
• : 1 co 

, ' 1. 1 1 1 . 1 '. •' Q . 

tn,' 'r ' . 

•'" 
A | 

1 1 1-

e
e
n

 L
o

 .Jr / j ' 
• '• I 

<! ,i , , I J , .i; 5 - i...CD 
P-
3 

,; " .' . i H : ' . 
I..'I -,1 1 

n
u
e

 

vQ li! , ,- ' ! , ! i : : . , ' rt: i , *' f • ' t|f' < . 

0 : 

3 • ,r r . . * '* ' I ;v '" 1 ' 

z 
ES 

> tn > z > f r 
„-,.. t t • Q . f t - > Z g -

' r t M r t < > o -
;, fD i, h CD • > P ..- . O 
I to t f l 3 C-i.. X • R-

i.,.'] .pj , i " , i . P - , , : I I : i':tri .i, =H 

. , p.. 3 t f l > : CL) 

- ,:'.i;i! ',!';; a H . tfl ;,.Fv5 
. . .rjo.i'i'ii PJ1' z to • 4> 
-1 oo .i.ij i t j O . G i-
.. :.:HN0:kf,j;-;..r-s ,- : , p '.. 

9i,,--̂ -«i':Pi:,::i!iW4'V, 

o 

i l l I'/I'i '.: ' 

i"' fc 

.' cn 

'ii-iS 

t.?3 

i . 

t - H . 

V i.:!;'1':!' 

TJ CO CO CO S* TJ 
;tf . Pl;. PI ,P1 3 i ! t t , , ,„.. 
0 3 ! 3 ' 3 . 0) CD , § 

v-i. ng TJ TJ "P^i'TJ. v.ir. '.oj 
-CD'-'P'! P*. . : ^ : *r,ETlfeW*) 

O ,CD .CD" Hr tn!'' G , » i • ! ' „ 
•' .- ' r t .„• • .i 3 , , , P>:'' U l ! | j ! i ^ 
l i ! ' ' • ' • » • iO' - lQ C O ' v - f t ^ l 1 : : . " ^ ' 
. ,• Z CD• '0-,- :•; • -ill<P,'I'T-,l' :l' ;^» 
,'• • pl .IO - ' 3 ! 0 , 0 | l ! M l i i,:u!li: F t o ' 
':.-.•/- 3 • 'CD'- - 0 , ; ft; • p>. ;•<••;;,:[; M i t o 

CD -I- pr.' r t . rt •- ii •'''•• • ' 0 3 

'<••'••'• •• ' < • rt',, CD' [CD'li o 
.i. ;'• , CD, J - v l H i ' V.I'rSP 

' Ill Z l ' ' l ; : | ' -

.•• A 
M , X T ! i vo.i'vv,;; pij'i';, i 

'. ''•••'.« 'iPI ' v l - v i VO. I i l L j ;' 
.• Ml';,i , :;i,3"' i ' \ * ' t i * $ ® m . k 

;„• ' f s ;cf 
i " ' ' ! . 0 -''O IVQV vo,; t *l 1 • „. 

• ,:•,;!,",•: i ' r t , ' - ' tni i i l ui ' ' ''.,.i.'.r 

,, •• . VO ;I,.Q, VD ' A"! !l l 

"hill, 
"Mi;:: 

•'!,! !!,i : R?.; •llll 

riii'i;..' '!',' MI••• 
.,,?': .' I,' •, 

-v'liiife'i 
i,ti^:;'ii;iW&M: 



D O 
P- P-
M H 
ro co 
o o 
r t r t 
0 O 
t l t j 

O D 
t | t ( 

CO CO 
t i P-
C P> 
O P-
CD P. 

ES P 
O CD 
O 
O 
3 
CD 

CO ra o S 2 *> dP to 
G P JS ra ra • TJ 
P G p PJ TJ H ra O 
to O o JE o 3 X 
> 50 to O to CQ r t 
PJ M M o i-3 f t tt 
ra D a CO M t i (0 

M ra •• . 3 C O 
co • • O 3 r t 
TJ CO CO CD p -
M •TJ t l ra P 3 0 
'!* M P I TJ M r t 3 
M > ES 

ra ra 
OJ 
v l 

IT
 • • > 

O 
o 

> 
O 
O 

P> U l c c 
O P> 

O
S

 

4 k 

ra 

ra 

3 o o * o 
vQ 

3 3 OJ •< 
L"1 i Q vQ p» 

o 
co P P • G p " 
P ra O 1 

to p JE 
> G P OJ 

o O 4k 
ra to to o ID

E
 

ID
E

 ho 
: i 1: 

4=- , 
Ul 
O 

o 
o 

co ra 
G P 

O 
JC 
p 
o 
to 

co 
G 
P 
ra 
> 
i-3 

( 

CO 

tr 1 

-ra 
5* 
H 
M O D 

ra ra. 
KD 
O KD l O 
" O O 

O P* CP 
• o 

3 O o 
vQ 
-v . 3 3 
P vQ iQ 

P P 

ra O 
t-i JE 

ra jo so 
PI PI 
o o 
ra ra 

o : 

vD 
VD 

vO 
v l 

vO 
cr. to 

O H 
O 4k 

P" 
O 
Ul 
t o 

KD to 
C O 
PJ 
P* 50 
P ; CD 
f t I_ I . 

CD 
o 
r t o 

o 
3 
r t 
t i 
O 

J k 
VD 
4k 

P" to 

O 4k 

P> 
VD -
• 01 
vO v l 

vo 

vO 

i-3 
> 

ra 
PI 
ra 
P 
a 
CD 
o 
o 
ra 

3 
vQ 

3 
, vQ 

O 
JE p ••:•:!:• 
O : J : ; ' " I 

a 
ra ,: 

3 
vQ 

t r 1 M 
v - a 

ra 

TJ 
r t 
0 

v_i. 
CD 
O. 
r t 

tr 1 

0 
o 
PJ 
r t 
p-
0 
3 

CO 50 
PJ CD 
3 O 

TJ CD 
P* P-
CD 

O 
,o 
r t -

o, 
t f 
CD 

n 

< 
p^ 

H 3 
t< iQ o 
TJ ' t o 
" a ? . 

PJ . 
r t p< 
CD VO 

CD 

> 
t t 
f t 
CD 
01 
P-
P> 

f f 

P . 

o ' 

I f l . . 
r t , J 
O 

. 3 . 3 
ES 

32 
ft) 
r t 
CD 
t t 

vo 
.tn,i 

O 
vD 

,VO 
. U l 

CJ> 
v l 

: > 
c r 
CD 
3. 
CD 

CD 

ui > j 3 > , I f 
0 r t i > 3 G . 
p» r t ; < > 

CD I > i P 1 —H 
M '3iyCJ. f . K ' i . f f i ' 
• • r t ' H o H ' > - O J 
1 • p-.,,'i , p ) 00 

ES o .to n v j 
PJ 3 ,ra >; 

oo 
00 , 
to 

CO 

•i, , I - ; H . 1 J > 
: " ! 3 , 50 
a ' PI ra 
p) ; s l co 
t t . a .O G 
rt!:"-;! -tn. 
CD ' i. H 
Pf : i < • CO 
P"']. ' 

'; .ra 
.Oi - I - , ' 50' 
Of 

• v j 
„ ! : t D 

N J 
-.ij, • CO 

CO 
G 

ra 
1-3 

ra 

'ii 

. ' i i i ; f l-
IV> 

"Hi, 

'JC 
O 3 
O vQ I 
OJ p 

,TJi CO CO' Co 

0 3 - 3 3 

Wi-TJ. : te-,, ' ', J-J 
- | I : - M . - " . ' . i . : , . . ' J i .CO 

• , . i : . 

, i ' i * . 

" t t , 
CD ; 

' .M'ii.i 

P> 

"• p> 2 '"; 
° ' ° 3 iiii 
OJ OJ. | . ! i , 

•Ivj.-TJ 'TJ TJ ,.P'„TJ|i.'l,'il., Z. 
CD"-!P- P- H ' I 1 * : ( l!!;; HI.-. , r v j 

; O.:. CD- CD P:' t0 ' O i | , MU.,. 1 1 t o 
h P9; 

.: 50 O vQ 01, 
3:|CD||' 0 " •. i .i•:. I' 
p. ' o ; . : 3 , o e 
3 CD - a P f PJ 1 

CD V H P- rt. ' r t i j . .. 
, < , r t CD CD O 

i-i CD. -P,-; v,'-'i:r ' i - ^ 
3- a: 0 • 'rH4W.*i4: 
t . ' f 'M' r 1 0 ci ' ' 'p*i Mi 
• •-. *< - . 1 . . . t * ' — . ,<P„iT>v'l!, •)'. ' j . ' l j ',|,-i 

„ . . H ' v l . v v VO*,. • ';• . '.If] 
' > - 3 i , M ' i t f i j U r - : ,! •»:! 

• i ; .. js (.rt- oo'.P»!,::!;..:! : •' ..ii . 1 

•:, co • PJ 

'• ,,i::;.: 

. o 
r t , 

' *!\ 
' o'!. 
.0 

o 

«'l-:; 

' 1 ..l-ldll'i'1!;:!,!'!:;:';'!ll': 

mm 

r-H' i 

,1, : • I'I illiii' 

PEE 

-.II,!;'-' 



o D 
p - P -
p. t l 

CD (D 
o O 
r t f t 

O O 
P. t l 

"• 
a a 
M t i 

to tD 
P 1 

c P 
o P -
CD H 

S P 
O (D 
a H i 

o r t 
a S 
CD p -
p - o 
t— 3* 

w lO s dP 50 50 
13 O ra ra 
M hi H ra D 13 

X 3 X O 
M o cn t t 50 
*• o NJ o r t t i •-3 

• • co t i P P t 

o o c 0 s O NJ 3 r t o 
• • U l 3 CD p -

o O vQ ra 3 0 p 
3 - •v . 13 r t 3 P t 

O l 

m
g 

u3 P > _ > > 

M
I 

3 P > to o O t-3 
vQ p tf l o • o O 

13 •» o c c 
P > cr • t l t i 

ta O v l DJ fl> 
TJ P. ^ n 0 
cr o >< • < C

r o o to 
OJ 

o o a 
• OJ • o o to 
o 3 CO 
OJ t Q OJ 

vQ 

P 

> 
vQ 

03 
OJ 

> 
vQ 

3 
P-

tsi 
3 

O 
to 

. O 

3 
t Q 

CO 
CD 

S 
3 

NJ 
v ) 

o 

3 • 
p- to 

vQ CD t o 
- v CD *> 
P ^ cn 

co ra P* 
CD CD • 

O 

tsi 
3 

CO 
CD 

ra 
CD 

o o 

o 
c 

3 
vQ 

P 

CO 

^ o 

\ s 
> * 3 

t p 

vQ 

3 

O 
c 

CO 

o 

3 
vQ 

P 

> 
P 1 

CD 

O 
O 

o 

3 
t Q 

P 

a 

o 
o 
U l 

3 
i Q 

ffi 
vQ 

vO 00 
CD t o 

VO 00 M 

U> U l 

VD 00 M 

vD U l 

VD 
v l 00 

vD vD 
vO ~J 

VO VD 
vO vO 

vO 
00 

00 

01 

to O 
o : 

O CTi 

o 

M O O 
O v l 

o 
U l 

o 
U l 

to 
o 

o 
OJ 

o 
o 

o 
o 

o 
o , 

o 
o 
o 

rO t-3 
o 

p> 
o 
U l 
NJ 

lO 53 
C O 
OJ 
P- 50 
P- CD 
r t v-i. 

•< CD 
o 

O 
O 
3 
r t 
t i 
O 

o A 3 
• • O St n 
o VO 0 
OJ CTi o 

OJ 

vo o 
U l 

vD 
v l 

o 

o • 
o o 

o 
VO P* 

* 1.1 • 

•! o, o 

dP dP 50 
13 

H ra D 
3 X 
10 r t 
r t t i 
t i P 
C O 

3 r t 
CO p -
3 0 
r t 3 

> > 
0 O 
0 o 
c c i i t i 
P P 
Q o 
*< 

oo 
01 

L 3 V . 

st > 
^ v H 

VO 00 
VO NJ 

vO ^ 

2 » *• 

§ - M 

^ 2 S 5 

.B 
lQ SJ vo 00 ^ 
" v . vQ vO, ,CTt 

t l CO ' vo ' vO 
CD- v l OJ 

13 VD v l 

tr NO oi oo 
p -

Si > t o ' 00 
v . I f l 00 00 
p 

VO1 00 
OJ crv 

vo oo 
00 v l 

50 
ra 
13 
O 
50 
i-3 
M 
3 
O 

0 P3 t-3 
o > P" 

o 
U l 
NJ 

o 50 ra 
c O M 

0) M 
P J 50 p 
P- CD o 
r t v_i . 

•< CD o 
0 o O f t a 

0 ra 
3 03 
r t P -
p. s 0 ; f 
P-

t < 

o U l 
A 
o 

to OJ NJ 

o P 1 A 
o 

o 
.tn 

VO 
00 

o 
tn 

O • U l 
A 
O 

OM ' 
to ; NJ O 

NJ 

o to O 

o 
OJ 

o O 
oo 

o • 

. 
, 

<0. 

U l vO tn 

' 

o P" O 
• 

, I " * - -

•) '':l, 

VD 
00 

P> 

! f " I ; 

; o . 

l' . 

: P> 

• I' 

o 

b ! 
. t O , : 

',' to o 
OJ, 

M i 
O 

ICS­

es 
to, 

o 

o 

00 

VO 
v ] o 

00 P*. 
cn. 

13 T3 co 50 CO 
t i t i o> CD CD 
o 0 3 O 13 

U l . V- l . 13 CD f t 

CD CD P 1 P - CD 
O ra CD < 3 
f t r t p - tr 

H 3 CD 
P 3 <̂ vQ t i 

0 0 13 
O CD b to 
0». PJ 03 

r t 3 r t 

• . 
p - > CD 
0 • • P" 

3 DJ vO 
r t o VO-

CD VO U l 

3 
VQ 

a 
vQ 

3 
vQ 

vB 

> 
t i 
r t 
CD 
co 
p -
P 
(Ji 

P 
0 ' <; 
p -
3 

tQ 
r t . 
O 
3 -

O 
VO 

VO 
U l 

• O l 
— I 
C D 

> 
C T 
CD 

O . 
CD 
CD 
=3 

CD 

3 
S 

Ci 
t ( (A 

n - 1 

a 

> t n 
t i O 
r t P-
CD 
oi « 
p . . 

P , 

oo ; 
:oo i 
to 

r t 
r t 
CD 
3 
r t 
P-
O 
3 

I O 
, OJ 

O 
P3 

P A ^ 
s ra 
P3 

R. 
CO 

li ti O '••H /• • 
. CD, i • 

ES 
O 
O 
t i 
CD 

>. 
P 
K 
i-3 
M 

> , 
Cl,i 

50 
M ; 
CO 
C i l 
P ' , 
P3 

V 
ra 
o 
50 , 

cr 
c r 
c r 
o 

— I 
co 
N J 
J > 

ao 
CD - • 
— i 
CO 
J > 

.. • 
N J 
CO 

cn 

5' 
HH 

v * 

r? 
B 

VQ 

3 
tQ 

B 
CQ 

3 
VQ 

S 
vQ 

3 
VQ 

0-C, 

Wfiv 

t3lJ« 

i , ' - ' : i . ' . j 

13 to! 
- t i p 
O 3 : 

I-J- 13 
CD 
O 
r t 

CD 

50 
CD 

p O 
3 
CD 

CD. 
P-i <! 
CD 

a 
tr 

oi co S* " f l -
P Pi ' ^ . t i : 1 

3 3 a CD 
13 13 t j 
P » , . : H •< ,!i 
CD1 P- CO 
• 3 ' P- . . 
O vQ 01 r t 
o . .': CD, 
Q, p . p . 
P- f t f t 
r t CD CD 

O 
1
 P»V: 

v l 
CO 

• 
N J 
CO 
OO 

VD 

O. O P* ' 
VO , VD •»>•!• 

ES 
o 
a 

VD . 
U l 

. ' ' - i i : ' 

i ' l ' 

P I v l 

3 I 
r t oo -v, 
P - v . VO 
O VD U l ' 
r t U l y 

iB» . i. '' ,, ; 

0-! i * • „ : I . I 

F 



PJ 1 

\ 
Mi 

IO rD 50 
TJ n t f l w 
l-< *« rt TJ 
?; O 
tfl o 31 

*» * u H 
to H 

u 3 

r 
H 

o 
o 

o 

t n 

M 
O 

F t * rtO w 
•o 

h-l f i t 
-J 
tn r t 
r r i-l 

0> 
u o 
3 r t 
CD p-

0 
CT j 

> > 
o o 
w u 
c 
"1 "1 
(U OJ 
I ) IJ 

•< •< 

O O 4> 
UJ 

U ) „ H » £ 

l (J (Jl H 
IJ1 ij> * • 

I O H 

I O so c o 
s i 
P 53 
P- ft) 
f t U l . 

>< iD 
0 

r i r t 
0 

rt JO 

0 » 

1 

O OJ 
rO t-> 

ui 
M • 
1.0 ui 

U i 

rt 

ra 
t " 

o 
o 
fc) 
ra 

O 
U) 
I 

2; 3 
u3 

t- 4-

o 
— w 
3 f 

i Q O 
^ - 50 
r > i 

W 

I 8 

d s 
3 
a 
o 
•v.. 
o 
3 

•3 CO w O 
>1 n Ri di o 
0 0 r t 

U O - u_r- 15 ro 0 
0 ID 1— p- t y 
Cl Q CD <, CD 
rr r r P-

w 
i-i 

i- (G t o 
0 0 •O » 0 .* fD O 
CII .« Oi h -
r t r r vf) 

2 
pi' 

ro iO 
0 > pi' cn 

11 
m 
t t 

o 
t o 

> 
n 

ro 
r t - J 
(0 v.^ 
in 

»i 

i n rp 2 3» 
M o r t !» 53 
r r h-> r-r 
ro CD :» in PJ 3 c K 
h>. • r r 0 H 
ID H- i-l 

•» 

on 50 O 
tD 

on tn > 2 P- • » f 

[1 
3 hH 

sr 
h-t 

f 

[1 CX) 
OJ GJ c 
M T tr 1 

M f t rt 
P-
h~ 

W 

ra 
s 
0 

o s 
0 

53 
o 

CD 

TJ CO 
i-l fu 

o -TJ 
h-i 

(!) 
n 
ri 

53 
e ! (ll 
OJ r> 
3 CD 
ID H-

CD 
JO P . o cr 
50 -< ra « 
ui. 
CD 2 
0 C) 
r t 

ui tn 
% % 

TJ Tl 

3 * TJ 
CJ t ( 
P> CD 

3 O 
a oi 
i •• rr 
rr (D 
H ' • • 

o 
3 O 

O 
OJ 
rr 
CD 

Ul 
p -

0< 

CD CJ 
.. a) 

O S 
- - . 1̂ 1 

P I t o 'Cl 
3 a * t o cn 
r t - v , 

n oi 
r r cn 

fin 

O 
O 
0 

o 

s 

cr 
r 

L 

i _ ~ 
r__ 

> 
t o 

c 
CD 

cr 

SO 

CO 
CO 

• 
CO 
f v 

Kl 

fi 

^ 

GO 
r - H 

V 

3=. 
X 
CO 

• 
^ v l 
CO 

t o 
CO 
t o 

cr ~ 
? — 
i. 

r EE 
i 

I T ' d 
< d 6 - t 7 : t » 0 S 6 - 9 T - 1 3 0 



u D 

rn rr, 
o n 
r t r* 
0 0 
<i 

D 
n 

DD tD 
t—» 

c P> 
n I -

CD M 

a r 
0 ro 
u i-n 
0 r-r 
3 
fD P-
p ' n 
r- • 

rO T< 
O m 

H 
rn o 
o O CO 

o 
y 

it 5 

t - 39 

n 
rn L 1 CJI 

O • 73 pp. 

P 4 --o 
in O j 

h -

O 

• 
• I - " 
CO "* 
B l u 

iCi 
O 

r 

• •» * 
c o Ul 
'.1.1 o 
M o 
I.J 

m o 
- * h- l 

1 
p- Cd 
C5 

O 

-4 
; 0 

t"'' 

r / i 

c-. 
f 

.is 
H 
171 

» 
M 
TJ o 
53 
H 
H 

o 

TJ 
W U 
X 
rr 
n 
o 
r t 
P-
U 
3 

> > 
f 1 (1 
Cl f l 
f t H 
U> UJ 
O 0 

'•D 
t f l O M 

o 

- 03 

O 

( I 
I I 
I I fO 

IO H 
O 

P-
on 
u i 
U l 

IO 50 
C C 
Ql • • » 
r t u>-

S <D 
n 

n r r 
0 
3 
n-
t l 
O 

4--
t D 
vo 

I INJ 
f -P» 
l t n 

rt 

to 
M 
M 
c-
o 

o 
o 
o 
w 

3 
i f ! 

a 
x 

0 

v- o 
rn 

~ t-i 

*Q 8 
50 

n M 
— n 

RJ 

u.) t-1 

•*J 

hd 
tfl 

o 3 
O u2 

o o 1 

O 0 
u> ui 

TJ TJ 
n n 
o o 

u i . u i . 
ID (D 
n n 
r r cr 

ID 

cn 50 
tu rD 

T3 Cp 
p-

o n 
I I 

r - Z 
u Lc 

t i 
r r (!) 
ui 

r-
n 

<o M 

U l 
Dl p> 
r r to 
ro to 

Cl 

I-l 
f t 
ro 
fj) f l 
P- • 
DJ 

Ui 3> 

2! 
tS 

55 

rc J-i 
3 Q 
p- O 
P-
0 W 
s m 

T; to cn 
i i & a, 
0 3 3 

ui . n j T3 
(D f I - I 
u ill m 

CO > TJ 
B' y n 
3 fi' ID 

TJ P TJ 
I- *< 

W CJ 

50 

p j IJ 

3 P-
iO in 

U CJ 
H CD 0 . DJ ID 

I " f t f 
r t CD ff o 

ID p- • i t u 
50 0. 0 
O 3 M' 

tr .» o -wl 

50 v . ._ a: 
ro 

• • 
I - i M VU 

u l . Ll Oi to 

Lo r t - j 

o Lo Pi — rr 0 in •.0 

n 
o 
o 

o 
2 
1 1 

00 z CO 
00 r i Cl c M h* t - l 
P 1 CD h-l 
o f CO 

P< 
1 ^ 

:< o 0 53 
0 
'•i 
CD 

O 

f t ) 

EL 
CD 
ZD 

< 
3 
c 
CD 

cr 

R 

rs 

•vJ 

r 

CO 

cz> 

co 
• 

r-o 
CO 
c n 

j > 

X 
c o 

CO 

C/5 

r 

EZ. 
rv> 
CO 
(JU 

cr ~~ 
P 

£= 
r 

O T ' d d e - b : - b O S G - 9 I - 1 3 0 



n o 

ft (i> 
o o 
11 i i 
0 0 
I I 11 

O l-J 
' ( 11 

ra tu 
C pj 

n i -
ro 
js t-
O ID 
O rn 
0 n 
n 
0) 
1 • 

r-
0 

o 
111 
f t 

ro 

.f 

»0 vt s rf rf 50 
n -n Ul 

•-I 
TJ 

•• 
t i 

Ul 

•-I 
H w CJ 

!* X n W 0 m rt 

»—» • r n rt n 
O t/i r( PJ 

o «• e O 

• l.'l 3 r r 
o T m H -

n m 3 0 
3 ITJ rr ts 

>• 
» L 1 r\j r) O 

t ' O ri O 
'U O e e 
r> •n » i-t l-t 
i i 0 OJ OJ 

> rt « n O 
cn >< V I CO 
1 I C J 

c I i 

A* 

-»« 
r t i l 

o 111 

U 
iD 

o 

ri 

CO o 
t-J 

M l - 1 

O ro >f>> 
u i O 

H O H 
(» 2 *» 

O t ' 01 
o - J 

S3 rO rt 
fl> n TJ (-« 0 03 
1 cn 
ft Ul 
h-

nr> 

l ' 
p-
3 
I— 

rt 

Ul 

Ul 

o 
o 

o 
* 
o 

io w r. O 
I - TO 
H- ro 
f t U l -

ro 
o 
0 
3 
i f 
tt 
0 

r o -wj 

O O i 

to l \ l 
O to 

rt 
Jv 

rp 
& 
o 
o 
a 

' 0 
o 
i-3 

f/i 
Wl 

la ° 
h? V> 

~ CJ 

— CO 
3 O 

iD O 
i -t r> c 

TJ TJ CO ?u 0 
r< n fi! ro o 0 0 § o rr 

U l - U l - TJ CD 0 
II) ro I - i p- tr 
a rl m <_ rn rt rt )-• rt 

rt t-1 T. *< H 
0 Tt ni 
o • * rt o 
0J «• OJ 
I ^ rr M 
W - - •7* m \0 
o P I HI 
n rr l j . 

• # (0 a 
rr 

> '1 M 
It -•J 
rd 
W i-O 

1 •• IJI 

1 
cn > 

m PI J 
K i • f t 

S3 H-

a > 

7! 33 
a l-t PJ 

OD 0i cn 
C i l n V . I i . ; 

ro r-J 
rt> 

t-4 

I - l 
r-J 
rt> rt 

o 
t ' 

LO 

TJ Cn Cfl 01 > TJ 
H 

am
 

o> a 
0 

am
 3 01 SD 

U l - TJ TJ •6 r* t) 
CD r-" rt rt *< r> 111 m r- IQ n 
rr W 

35 n iC to i t 
a CD 0 ro 
0 J wl 

Oi 
C7 

3 ro 
wl 

Oi CU Oi 
CD f r- r- rr 

• » < rt It ft) r j 
t ~ • • 0. 0 — :JJ n Q IO 

O tr ** w ( ) tO 

JO ** t—i 
ro n o tn 

U l - >->> rt i^ 
III 5:i cu 

• — 
O 0 (Jl vn 
rr rr tn 

o 
o 
o 

1 

o 
5~ 

C L . 
C3 

u. 
rp 

r r 
c r 
o 

] m 

hO 

c n 
C 3 

• 
CD 

• 
t - . J 

C O 

3> 
X 
CQ 
CO 

r o 
C O 

HH 

w-~n 

t 

w ~ 

< J 6 t » : - b O S 6 - 9 I - 1 3 0 



rt n 
r— H-
h h 
(I) d> 
t ) O 
f t Ct 
0 0 
t ( i-t 

t i n 

C/> 
TJ f l 

O tn 

O 

CV N'J 

b * 

--. r 
t-» r-i 

ro 
rr; o a 
i n 

W 
TJ 

ro 
O 

u s o 
o > CT > 

(• 
n -1 

- O 

o LTJ » to 
t Di o CJ OJ 

o o VI) 
o ro » (Jl O l>i to 
o 

• 
Dl *> CO a 

•rt iO IO 
iQ '-.1 

•a r C o 
r 

• 
r > M 

3 o 
tO -. o 0 

Kl 

O CB tO 

* o 
CB 

* o 

• 
M 

t— to > i 

o 
to 

3 t f l 4-. 

•*%. 
(Ji 

t ' f * 
to UJ n 

y I t I • ^ \ to a y 
I •' Ai CMfD i f ) 

0 M' i T v v " 
CD n M r 

f O 
'rT CD o •s 
u i-h o r l 
0 r r cn CO 
P £ 'J 
cu 3 •» 
>— rt vQ 
r— 

••-̂  
t i -
TJ 

tr 

o 
o 
o 
to 
Ul 

3 
iQ 

tO 

I 

I 

Ml 

o 
0 

ro 
39 

O 

3 
.0 

to 
CD 

3 
(0 

(D 

CJ I " 

UJ 
(D 

T] 
(0 

o 
o 

o 

o 
o 
o 
i n 
CJ 

3 
vQ 

X 

a 
cn 
CJ 

3 

CD 

£lr » 
TJ 

V 
M 

l-H rn CJ TJ 
X O 

11) r t 73 
r t 11 i-3 ru tu 

0 
M 

3 i t a ID 

n 
f -ID 

n 0 i' 
r t rs 

W
I 

re H 
n o r i 
o 0 

CJ c 
0 
CJ 

l-i r i 
tu PJ 
n r i 

I v i ' *< 

v£) - J 
Cu vD 

(JJ vC 
V£J 00 

ID ro 

CT) vj IAI 

0) in *. 

v£> 00 r-> 
(Jl H (7> 

CD 

Ci 
vf) VD 
(f l V0 

UJ ffi 
to O 

vn 7- M 
Cu g CO 

O 171 
O 

c o 
DJ 
i—| JO 
i— ID 
r t v_i, 
<< rt> 

o 
O r t 
0 
a 
rr 
« 
o 

o t o 

o 
OJ 

o 

O 

O
S

 o 

o I - 1 

hi NJ 
to o 

o 

* • to *• 

o J> 

o 
UJ 

• 

05 

o 
A 

* o 
o o 
o 

*• 
• j 
i n 

o O 

o O 
o 
I—* 

o a 
o c? 
o ro 
1—I -T> 

o O 

b o 
o CJ 
o IO 

t o 

0* 0° w 
TJ 

P.E
 

t - l w VJ 'Cl 
3 X O 
W r t 50 
r+ n i-5 
n Wl r-l 
c 0 z 
3 f t o 
CD H-
3 0 r' i t 

IK
 

> rc M 
0 td 

O 0 
c c 

n 0> u> (1 i i 

rB 

O 
IO 

vO M 
O >& 

10 W 
O IO 

ft t - I- 1 ,_, 
t? ° ° K) p W H W 

r - .ts. 
Vi) l-> 
cn co 

w VI) (JV 

5 S 1 0
 /A 

£ tn ** 

K fr -J i • 
fl> 2 ro 

rrj vj} ^ i 
CT -o m 

3 

e4 _ 
Ov - I 
M U 

10 LTJ 
VO IO 

^1 

O 
(Jl 

o 

cn 

o 
ro 

O 

Nl 

O 
l*J 

lO H 

o *• 
r-
00 </) (̂  

O Tl 

c o 
U) 
I-i TJ 
ix- iT. 
( I L J , 

rft 
O 
0 
3 
rr 
rt 
O ) • 

f ) 

(Jl 

t o 

£ M O 

to 

lT> 

A 
I O V . I 

O O 
M 

vr> to 

A 
M O 

b b 

A 
NJ O 

p o o 

l-J 

Tf 

tn 

L1 

O 

o 
r i 
W 

I > 

a 
in o 

H 

9 
v£l 

S 
co a 
^ o 

9 
CQ N . 

a 

t l 2 

vA CO 
(P 

3 
LQ 3 
^ (D 
f 

3 
CQ 2 

TJ TJ Vi :w o 
i-t rt tu CD r i 
C Ci 3 ( i 

u - L-J- TJ CD 0 IP CD cr 0 0 CD < 
cr 

r i rt r - n 
H 3 

r> i-c: (O 
0 0 TJ (Ji 
n 11! O % Qi «« OJ 
r f t H 
i— > CD VP 
c > •* vO 
i^i 0i t i l 

f t O 
ID VU 

> M 
i-t - J 
r r 
t l vii 
UJ (Jl 

Ln > > 
t l CS r t > i i 
f f i t < 0 CD > Ul L> 
p . 

• 
r r 0 r J 

fli K l 
O w n fti -J I-J 

H- «• Tt 
5£ 3 I-l 

I 
CO 

o 
00 m CO rt 
KJ rt 

»-• ro 
o I • 

I- ' 

X 
o 
0 
f . 
(U 

Cl 

73 
L*J 
CO 
c 
f 
i-3 

CO 

U 
o 
50 

13 CO CO w > TJ 
rt I ' 0< rv> r t 
0 3 3 3 pi CO 

LJ* n TJ t ) 1—' TJ 
(5 I-I •< <> 
i t 

in CD 
3 

in to 
fu 

50 o tQ f t 
tT! CD 0 CD 
p o « a a* 

3 CD a ft' Di 
f - H- r t f t 

•>* <i 
fd 

r r 
u -

CD CD o 
'£> Q. 0 

; j O a t o 

rr «• vD '.0 VO 

_ 
w . . 

M to C) vO 
3 CTv cT3 i n 
r r '--̂  y> 

ac \XI 
Dl 

V£l 

(Jl 

o 
0 
o 

s o • d <JQt7 : S 6 - 9 t - a o o 



O Cl 

ro n> 
o o 
H i i 

CJ u 
r t i t 

07 CJ 
r t I -

r- & 
t j f 

CD H 
t' 
rp 
rti 
rf 
P* 
0 
55-

o 
Pl 
rr 
CD 

V 

n 
K 

r t i L< 50 9» *» » n 
K rn W W TJ 
ft* I>.I i-3 * 1 H a 

T T o t t 
i i o O Ul r r 
O r CJ -3 r t t\ 
!>J rA l / l 

I * 

H IT (V 
n 

•Vl y i f i r r 
TJ TJ m t " 
i i r-i r 3 0 
'»? - r r f : i 

ni > s 
—i > r» 

; p r d r i 
r j n 

£i fc. CJI 

ur c 
i t 

I O l O PJ 
r l n 

cy 

cy 

00 
I 
o 

o 
o 
0 1 

O 
p-

CC 

I-i I 
O I 
O I 

o o to 
M CJ 

I I I 
I I I 
I I I 

UJ 
o o 
CP 

© t-3 r r 

n *» r» I - 1 

r r i 
U l 

f O 

<- <_/ OJ m 
i - 1 50 tr 
t - - r» o 
11 

t < rp O 
n o O rr a 

0 I*I 
n 
r r 

U 
M 

0 
rr 

i 
I T) 
I 0 

C 
r j 

a 

vn -.1 

I CJ\ 

- J --J 

O •(-> 

o 
CD 

vO 

M 
I 4-

I I 

O A 

• o 
O » 
ui O 
cn i -

M O 

^ 3 

3 a 

8 
r cn 

3 t 4 

3 

3 

TJ 
n 
i -

r r 
m 
i t 

TJ TJ f/> T o 
i-l i-t PJ o C) 

0 0 3 f l r 
v j . T l rr> 0 

(1) CD t — t— 
0 

o f i IP •e* ft 
r t r t P-

H i *<' t~> 53 
H i *<' viii 

0 0 TJ 
r i • * ro n -* u> 1*0 
t t r r t - i 

H - ro ••£> 
0 > ft'' 
3 r t 

ro 
r t 

o 

t | t o 
f t - J 

m 
vO 

M i ( n 

ft' 

rw ut 
r! O 
c ' V— 
rs 
m M 
p- • 

cm 
cc 
to 

V I l / l 
PJ PJ n v 
TJ TJ 
I-* M 
CD <t> 

It* 
Cu - I 
y PJ 
TJ I ' 
t - | •*; 
P- ti! 
n P-

uO (Ji 

rr ro rc 
50 & 

o 
irr 

50 •-=: 
- - . n i 

il) :< r r 
O (A UJ 
r t O 

f i ­

eri 
( 1 
CJ 
o 

> -3 

rt rj 

:< 
o 
o 
n 
rf 

Ui M l;t 
- I 

.£> 
(Jl t u 

U l 

53 
o 
> 
CD 
— i 
O . 
f l j 
m 

> 
CO 
1-3 
t = 
ro 

c r 
c r 
o 

r~*— 

vT" 
c: 

n: 

i 1 

•< 
r3 
w 

n 
5> 
f 
53 
M 

T! (A 
(TJ C 

r» 
t/i 

QJ 
Cfl 
• v j 
CD 

N j 
-Ci 

( X I 
CT3 
CD C/3 

CD 
CTJ 

> 
X 

ao 
cn 

ho 
(X) 
U J 

c_r 
L _ 

> 

f ~ 

J -

r' 
r" 

cJ9t>:-bO g 6 - 9 I - 1 3 0 



O c t - 1 6 - 9 5 0 4 ! 4 B P p. oe 

NAVAJO REFINING COMPANY 
Froject Location: Artesia, NM 
Project Name: RO Reject 

PAGE 2 of 2 

EPA 624 Compound: 
(ug/L) 

T41853 
RO Reject 

ReporLi rig 
L i m i t 

D i Jc r GITIO c h 1 o r ome thane ND 1 
T o t r a c h l o r o e t h e n e ND 1 
c h l o r o b e n z e n e ND 1 
E t h y l b e n z e n e 1MU 1 
m & p - X y l e n e ND 1 
BL'OHIO c o n i i ND 1 
SLyrene ND I 
o - X y l e n e ND 1 
1 , 1 , 2 , 2 - T G t r a c h l o i ' o e t h a n e ND 1 
t r a n s 1 , 4 - D i c l i l o r o - 2 - b u t e n e ND h 

c i s 1 , 4 ~ D i c h l o r o - : > - b u t e n e ND 1J 
1 , 4 - D i c h l o r o b e n z £ i r ; e ND 2 
1 , 3 - D i c h l o r o b e n z e n e ND 1 
1,2-Dichlorobeiiy,e>ne ND 2 
UTUkl HD 2 

SURROGATES % RECOVERY 

Dibromofluoromethane 
Toluene-dfi 

4-Bromofiuorobensene 

106 
102 
97 

*ND = Not Detected 

METHODS: EPA 024. 

Dire c t o r , Dr. U l a i r Leftwich 
D i r e c t o r , n?-. nrnro Mrnonell 

Date 
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6701 Aberdeen Avenue 

I ubbeck. Texas /9424 

806«/34»UHb 

rAX 806»794» 1268 ANALYTICAL RESULTS FOR 

NAVAJO REFINING COMPANY 

At t e n t i o n : D a r r e l l Moore 

501 l i . Main 

Arte c i a , NM fifl?.10 

PAGE 1 of 2 

October 16, 1905 

Receiving Date: 09/27/95 

i a u i p l i . - T y pe: K«jL«t 

l'rojecL No; MA 

Project Location: A r t e s i a , MM 

Prep Date: 09/26/95 

Analy* Lis Dale; 0l>/2«/'*5 

sampling Dat.e: 09/26/9S 

sample concJiuioni mtaot b. coo.j 

Sample Received by: MS 

Project Name: RO Reject 

T41853 R e p o r t i n g 
SPA 624 Compounds ( u g / L ) RO R e j e c t T.i mi h 

D;, r h 1 i-irnri i fT i:nmnipt ha nc ND 1 
ChloromeLhane ND 1 
V i n y l c h l o r i d e ND 1 
Bromoriethane ND b 
C h l U L UL> L h d l i t ! WL) 1 
T r i c h i o r o f l u o r c m e L h a n e ND 1 
l , l - D i - c n i o r o e u i e n e ND 1 
Iodomethane ND 5 
Carbor. d i s u l f i d e ND 1 
M e t h y l e n e c h l o r i d e ND b 
t r a n s - 1 . . 2 - D i c h l o r o e t h e n e ND 1 
1 , l - D i c h l o r o e t h a n e ND 1 
V i n y l a c e t a t e ND 1 
2-BuLaiiane ND 50 
C h l o r o f o r m ND 1 
1 , 1 , l - T r i c h i o r o e t h s . n o NO 1 

4-

1 , 2 - D i c h l o r o e t h a r . G ND 1 
Bemene ND 1 
Carbon T e t r a c h l o r i d e ND 1 
l , 2 - D i c i i l o r o p r o p a n e ND 1 

T r i c h o r o e t h e n e ND 1 
B romod i ch loromet hane ND 1 
L i b - 1 , .3-Di .chloropropone ND 1 
4-i-lei.hy 1-2-perjtanor.e NU 50 
L I .-.ins- ) , 3 - D i c h l o r o p r o p e n c ND 1 
To luene ND 1 
1 , 1 , 2 - T r i c h l o r o e t h a n e ND 1 
2 -Hflx,"! none ND 1.0 
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NAVAJO REFINING COMPANY P,igK 4 o f 4 

I 'roject Name: RO Reject 
ProjKcsL Loe.ition: Artesia, NM 

R e p u r t l r t y T41B53 

EPA 621 (mg/L) L i m i . L R0 K o j o c t QC RPD %EA * I A 

o . o o O i UD O . 0 4 9 3 99 

0 .005 ND 1 . 57 73 

.•i-IIHC 0 . 0 0 0 1 ND U.C'32 7 1.12 170 

b-RHC 0 . 0 0 0 1 ND 0 .02a 17 12« 112 

if DIIC 0 . 0 0 0 1 ND 0 .029 e 114 116 

U H1IC 0 0001 ND 0. 035 14 1 ?4 1 41) 

i l e p L . i C l i l u r 0 . 0 0 0 1 110 0.032 i i 122 128 

Alarm o.oooi ND 0 . 029 £ 10(5 1 Jfi 

Hrpt^chior epoxide 0 . 0 0 0 1 Wl (l. 026 6 138 101 

R i M i i . n p l f . i r i - 1 0 . 0 0 0 1 HD 0 . 027 10 1 1 2 108 

E i v l o s u l l a r i 2 0 . 0 0 0 1 HD 0 . 0 5 6 5 130 112 

MVS. o.nooi MD 0 . 029 0 no 53 

l i j r lr . lr in 0 .0001 HD 0 .057 12a 134 

^.•ivLLXlt O . O 0 O 1 HD 0 . U / J 4 1 4 h 

t>n;» 0 . 0 0 0 1 WD 0 .064 7 1QB 120 

i n J r in Aldehyde 0 .0005 ND 0 .048 £ 90 9fi 

Srnlusullari sulf.ite/DDT 0 0005 ND 0 .114 4 H O l l ' l 

K e U i u A y c h l o r 0 .0005 MD 0 . 3 5 11 142 140 

yens 0 . 0 0 0 1 ND 0 . 5ft 

* RECOVERY 

2 - F l u o r v p h o n o l SVHP. 52 

r h e i i u l - d 6 SURR 4 7 

l t i I.rt>tx-:n7.cnr!-cl5 SURR 70 

2-Fluorooipnenyl SURR 70 

.". , A , t i - T i iL lUiUv>yU^W->l SURR $9 

T t ! c p h t ! i i y l - d l 4 SUfcK B8 

D i r e c t o r , D r . B l a i r L e r t w i c n Da te 

D i r e c t o r , D r . B r u c e M o D o n e l l 
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NAVAJO REFINING COMPANY Page .1 i.l'4 
Project Name: RO Reject 
Project Locution: Artesia, NM 

UqinUny 141X5? 

K l " . U l f - ( i i i W l . ) 1 l l l l l l RO Reject QC RPD "nF.'\ "nl A 

• I - I ( I ' I > I I I < > | I | I I I I I 1 j i l i c i i t l i ' l l i c r t / . i ' i /1 ND 

I'hviisuvtin 0.005 ND 

1 l i ' X J i ' l l l l i m l M I I / l ' t i H ' | 

| 
I H I ' J1 ND 

I 
4- lu i i | i<>l i i j> l i i ' i | i , l ! 0.1)0? ND 

I V i i i w M i i r i i j i h f H i i l 11.005 ND !U<> <>('» 

)ti-iiiL><.'hlir*4>ikitr<kK<Mi/ciic II.Di 15 NL> 

i ' l o i i n n r i i ) ! ' O.OOI ND 

IMit ' tKi i i i l t rvut ' 0.001 ND 

V l l l l l i . I n ik 0.001 ND 

Di I I l m l > l | i l i l l i ; i U i U i Loo r- ND 

1 l l l . / r . l l l l l l i l i e 11.1)01 ND 1 OS l i)S 

i i i - i i y i i l j i u ' OD] ND 

i ' s i i l i c D.IIOl ND 8 

j i l)iilulli>lallliO«ni/.uUt'll/t ' l!l ' tl.UOl ND 

H u l l )l« l l / . t l p l l t l i u l u l i ' _ 0.IJ0J ND _ 

li«'ll/«>|;i|;ihtlir;K'i-|H' 0.001 ND 

. i j l l i i l i l o i u h t i u i t l i i K ' oom ND 

O t l l l l ND 

l>i'<2 l ;.lJitllfiA,vi)|kllll>*>li)ti. ' i i .u»5 ND 

Di- | i 4t«'tl|ilithiiluli> 1) 111)1 ND 113 1 1 "* 
I 1 

!Jr l ] / i l ] l )J l l l | i ) l l l l l l l ) ( ]» ' i 1.001 ND 

7,17. l>ittl<>lll«llM*Hir.{u);jllllli~.U-|'lll' 0 1101 ND 

Hi W i l | k | l l l l l l l - . l l l l lU ' l l l ' O.OOI ND 

l t l ' l l / l l | . l | | ) . V I ' l l H - 0.001 ND 104 

. ' i \ ( i ' t i i > K l i i i l i i i i t b i ' i i i c 0.001 ND 

D i t H i i / i i ' . t i . j n u ' i i i l i i H ' 0.001 ND 

l i u l u i . i | l . J _ S i ' l ! | [ i> I ' l ' l l t ' 0.001 ND 

I mMii/la. l i | i i i i l l inunu- I).DDI ND 

Mi ii/.'»|c.h,i}prrvUiK O.tMII ND 
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NAVAJO REFINING COMPANY 
Project Name: RO Reject 
Project Locution: Artcita, NM 

p . o z 

Pa«c 2 ol 4 

Kopuiiini'. T 4 lH5.i 

t ) M ( > 2 S ( i n s ' I ) 1 u n i t RO Rcjecl QC RPD <N,FA "nl A 

1 ( l i i * * M i a i t i l t u i ' <>.<. JIM ND 

T.<>- IM« ' l i l > in>p lK ' i i i i l 0.005 ND 

H i ' v a v l i l i i i i i l ) i i l i t d i t ' i i t ' 0 '.HH ND 108 ms 

\ N i m i s i i J l l i h t i t \ l u n i l i i i - (I o i l * ND 

4 ( M m I I .\ i i i i l l i . \ l | i l i i i i i i l i i 0 0 ^ ND V> V <>.* 

\ l i - t h > l i u p l t t h i l l l - l t r i I i )' I ! ND 

1.2. 1.? 11 ti'aoliliirobi-n/ciu' O.UOl ND 

I I C V r K l l ' l l l l U - l l l o l H i l l l M l i l ' I U ' 0.001 ND 

2.4.<" 1 ruliliintplK-in'l O.005 ND 109 joo 

1 . i , : - T i i t ' h l o i ' - i p l k i - i i o l 0.111)5 ND 

2 < l i l n i i i i i i i p h i l i a l t n i ' (J. 1)1)1 ND 

i ( l i l i i n n i ; i | i l i l l i a l i i i i O.'JO 1 ND 

2 M i K n i i i i l i n i 0 . 0 0 5 ND 

U l l l K l l > ) l p l l t l l u l ; l h ' 0 . 0 0 1 ND 

V c r i i i i f i l i l l u l t ' i i c 0 0 0 1 ND 

;.(il»jiiilrniii|in'iu' 0 0 0 1 ND 

.4. N i l I ' l i . i i t i l i n c n . 0 0 5 ND 

U ' r t i i i p l i l l i i ' j H 0.001 ND 108 5 71 I ox 

2 . 1 . l ) t t \ i i i ' M p l i i i t o l 0 IK>* ND 

I h t i t ' i i / i i l m u i i o 005 ND 

1'i n l . i ' l i l i i m h n i / . t t u ' o.ooi ND 

1 N i ( i i i | ) l i i i i » t 0.00^ ND 2 27 

• V i j i l l i i J , i i m m - O O i l j ND 

0.001 ND 78 

2 N a p l l i i l a n i i i i i ' 0.005 ND 
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•F: 
C 'ANY (505) 746-6410 ACCTG 

(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P / L 

FAX 

501 E A S T M A I N S T R E E T ° P. O . B O X 159 
ARTESIA, NEW MEXICO 88211-0159 

July 12, 1995 
"I 

Mr. Roger Anderson 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

RE: 2nd Quarter 1995 Report on RO Reject Water, Navajo Refining Co., Eddy 
County, NM 

Dear Roger: 

This letter is sent in regard to Navajo Reflning's permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every two weeks and those results for this quarter 
are enclosed. 

For this quarter we discharged a total of 32,695,458 gallons with the entire total 
being sent to the farm for irrigation. Since we started discharging the RO reject water, we 
have discharged a total of 305,104,820 gallons. This is broken down as follows: 
74,776,390 gallons have been put into Eagle Draw and 230,328,430 gallons have been 
put on the farm. 

Also, we would like to take this opportunity to ask you to re-visit our sampling 
schedule and parameters for this stream. We have now been sampling this stream well 
over two years, ancTsomê of the parameters, especially the metals, have never failed even 
your 75% of the WQCC standards. Since some of these metals have to be run by ICP to 
reach your desired detection levels, this is not an inexpensive undertaking. Perhaps we 
could do away with the bi-weekly sampling and continue the quarterly sampling. More 
realistically, maybe monthly sampling or do away with analyzing for certain metals 
except on the quarterly samples. When this stream first came on line, OCD made the 
provision that after an adequate period, the frequency and parameters would be reviewed. 
We feel there is enough data at this time to show trends and variability's between the 
sampling events for each parameter. Surely some relief is in order. 

An Independent Refinery Serving... NEW MEXICO 6 ARIZONA ° WEST TEXAS 



If you have any questions concerning this matter, please call me at 505-748-3311. 
Thank you for your time. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 
Sr. Environmental Specialist 
encl. 
cc:USEPA, New Mexico Environment Dept.- Water Quality 
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6701 Aberdeen Avenue 

LubbOck, Texas 79424 

806«794«1296 

FAX 806*794»1298 ANALYTICAL RESULTS FOR 

NAVAJO REFINING 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 Prep Date: 06/09/95 

June 29, 1995 Analysis Date: 06/09/95 

Receiving Date: 06/06/95 Sampling Date: 06/05/95 
Sample Type: Water Sample Condition: I n t a c t & Cool 
P r o j e c t No: NA Sample Received by: LW 
Proj e c t Location: A r t e s i a , NM Proje c t Name: RO Reject Q t r l y 

TOTAL CN-
TA# FIELD CODE (mg/L) 

T36839 RO Reject Q t r l y <0.01 
QC Q u a l i t y Control . 0.04 

RPD 6 
% E x t r a c t i o n Accuracy 90 
% Instrument Accuracy 99 

Reporting L i m i t 0.01 

METHODS: EPA 335.2. 
TOTAL CN- SPIKE AND QC: 0.04 mg/L TOTAL CN-. 

D i r e c t o r , Dr. B l a i r Leftwich-
D i r e c t o r , Dr. Bruce McDonell 

DATE 

LU 1 ILJLL 

A Laboratory for Advanced Environmental Research and Analysis 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806•794*1296 

FAX 806»794«1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

June 29, 1995 
Receiving Date: 06/06/95 
Sample Type: Water 
Pro j e c t No: NA 
Pr o j e c t Location: A r t e s i a , NM 

Prep Date: 06/07/95 
Analysis Date: 06/12/95 
Sampling Date: 06/05/95 
Sample C o n d i t i o n : I & C 
Sample Received by: LW 
Projec t Name: RO Reject Q t r l y 

TA# FIELD CODE 

TOTAL RADIUM 
( p c i / l i t e r ) 

T36839 RO Reject Q t r l y 4+/-2 

Reporting L i m i t 

D i r e c t o r , Dr. B l a i r L e f t w i c h 
D i r e c t o r , Dr. Bruce.McDonell 

DATE 

illilllil. Ll MTRACEAXALYSIS.' INC JlMllii 
A Laboratory for Advanced Environmental Research and Analysis 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794»1296 

FAX 806*794*1298 
ANALYTICAL RESULTS -FOR 
NAVAJO REFINING 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

June 29, 1995 
Receiving Date: 06/06/95 
Sample Type: Water 
Pr o j e c t No: NA 
Proj e c t Location: A r t e s i a , NM 

Analysis Date: 06/06/95 
Sampling Date: 06/05/95 
Sample Condition: I n t a c t & Cool 
Sample Received by: LW 
Pro j e c t Name: RO Reject Q t r l y 

TA# FIELD. CODE 

FECAL 
COLIFORM 
( /lOOmL) 

T36839 RO Reject Q t r l y . Not Detected 

METHODS: EPA 600/8-78-017. 

D i r e c t o r , Dr. 
D i r e c t o r , Dr. 

B l a i r L e f t w i c h 
Bruce McDonell 

DATE 

UJ llmiflJl^^ INC J uu j j i 
A Laboratory for Advanced Environmental Research and Analysis 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806•794*1296 

FAX 806«794«1298 

ANALYTICAL RESULTS FOK 

mJ O REFINING 
tion: Darrell Moore 

501 E. Main 
Artesia, NM 88210 

T36839 

June 29, 199=. 

Receiving Date: 06/06/95 

Sample Type: Water 

Sample Condition: I & C 

Sample Received by: LW 

Project: RO Reject Qtrly 

Prep Date: 06/18/95 

Analysis Date: 06/18/95 

EPA 625 (mg/L) DL RO Reject Qtrly. QC RPD %EA %IA 

N-Nitrosodimethylamine 0.001 ND 54.1 108 

Phenol 0.001 ND 51.6 0 95 103 

bis(2-Chloroethyl)ether 0.005 ND 50.6 101 

2-Chlorophenol 0.005 ND 52.2 2 93 104 

1,3-Dichlorobenzene 0.001 ND 51.4 2 97 103 

1,4-Dichlorobenzene 0.001 ND 49.2 4 89 98 

1,2-Dichlorobenzene 0.001 ND 51.1 102 

bis(2-chloroisopropyl)ether 0.005 - ND 49.4 99 

n-Nitrosodi-n-propylamine 0.001 ND 50.7 2 117 101 

Hexachloroethane 0.001 ND 52.5 105 

Nitrobenzene 0.001 ND 51.8 104 

Isophorone 0.005 ND 52.3 109 

2-Nitrophenol 0.005 ND 49.7 99 

2,4-Dimethylphenol 0.005 ND 50.8 102 

bis(2-Chloroethoxy)methane 0.001 . ND 51.9 104 

2,4-Dichlorophenol 0.005 ND 53.1 106 

1,2,4-Trichlorobenzene 0.001 ND~ 52.4 4 96 105 

Naphthalene 0.001 ND 55.6 111 

Hexachlorobutadiene 0.001 ND 54.3 109 

4-Chloro-3-methylphenol 0.005 ND - 51.6 2 89 103 

Hexachlorocyclopentadiene 0.001 ND 46.9 94 

2,4,6-Trichlorophenol 0.005 ND 51.9 104 

2-Chloronaphthalene 0.001 ND 51.6 103 

Dimethylphthalate 0.001 ND 45.6 91 

Acenaphthylene 0.001 ND 54.2 102 

2,6-Dinitrotoluene 0.001 ND 49.0 4 95 98 

Acenaphthene 0.001 ND 49.6 4 102 99 

2,4-Dinitrophenol 0.005 ND 30.0 60 

4-Nitrophenol 0.005 ND 56.2 112 

2,4-Dinitrotoluene 0.001 ND 51.1 102 

ITMCEANALYSIS, INC 
A Laboratory for Advanced Environmental Research and Analysis 

LU 



NAVAJO REFINING Hage ^ or 2 
Project Location: Artesia, NM j 

» T36839 
RO 

• 
06/29/95 

EPA S25 (mg/L) DL Reject Qtrly. QC RPD %EA %IA 
Fluorene 0.001 ND 51.8 104 
Diethylphthalate 0.001 ND 48.4 97 

4-Chlorophenyl-phenylether 0.001 ND 50.3 101 

4,6-Dinitro-2-methylphenol 0.001 ND 35.7 71 

n-Nitrosodiphenylamine 0.001 ND 53.5 107 

Diphenylhydrazine 0.005 ND 58.6 117 

4-Bromophenyl-phenylether 0.001 ND 51.0 102 

Hexachlorobenzene 0.001 ND - 51.2 102 

Pentachlorophenol 0.005 . ND 48.6 4 84 97 

Phenanthrene 0.001 ND 50.3 101 

Anthracene • 0.001 --ND 50.1 100 

Di-n-butylphthalate 0.001 ND 48.9 98 

Fluoranthene 0.001 ND 50.9 102 

Benzidine 0.01 ND 50.1 100 

Pyrene 0.001 "\ND 52.5 4 118 105 

Butylbenzylphthalate 0.001 ND 52.5 105 

Benz[a]anthracene 0.001 ND 52.6 105 

3,3-Dichlorobenzidine 0.001 ND- 56.4 113 

Chyrsene 0.001 ND 50.7 101 

bis(2-Ethylhexyl)phthalate 0.001 0.003 50.3 101 

Di-n-octlphthalate 0.001 ND. 54.3 109 

Benzo[b]fluoranthene 0.001 jND . 52.6 105 

Benzo[k]fluoranthene 0.001 ND 47.0 94 

Benzo[a]pyrene 0.001 ND 50.7 101 

lndeno[1,2,3-cd]pyrene 0.001 ND 46.5 93 

Dibenz[a,h]anthracene 0.001 ND 46.3 93 

Benzo[g,h,i]perylene 0.001 ND 46.2 92 

ND = Not Detected 

2-Fluorophenol SURR 

Phenol-d5 SURR 

Nitrobenzene-d5 SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tribromophenol SURR 

Terphenyl-dUSURR 

METHODS: EPA 625. 

Director, - Dr. Blair Leftwich 
Dr. Bruce McDonell 

DATE 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794»1296 

FAX 806«794»1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

PAGE 1 of 2 

Prep Date: 06/12/95 
Analysis Date: 06/12/95 
Sampling Date: 06/05/95 
Sample Condition: I n t a c t & Cool 
Sample Received by: LW 
Proj e c t Name: RO Reject Q t r l y 

T36839 Reporting 
EPA 624 Compounds (ug/L) . RO Reject Q t r l y L i m i t 

Chloromethane ND 1 
V i n y l c h l o r i d e ND 1 
Bromomethane ND 5 
Chloroethane ND 1 
Trichlorofluoromethane ND 1 
1,1-Dichloroethene ND 1 
Methylene c h l o r i d e ND 5 
trans-1,2-Dichloroethene ND 1 
1,1-Dichloroethane ND 1 
Chloroform ND 1 
1,1,1-Trichloroethane ND 1 
1,2-Dichloroethane ND 1 
Benzene ND 1 
Carbon T e t r a c h l o r i d e ND 1 
1,2-Dichloropropane ND 1 
Trichloroethene ND 1 
Bromodichloromethane ND 1 
cis-1,3-Dichloropropene ND 1 
trans-1,3-Dichloropropene ND 1 
Toluene 1 1 
1,1,2-Trichloroethane ND 1 
MTBE ND 1 

June 29, 1995 
Receiving Date: 06/06/95 
Sample Type: Water 
Pr o j e c t No: NA 
Pro j e c t Location: A r t e s i a , NM 



NAVAJO REFINING COMPANY 
Project Location: Artesia, NM 

PAGE 2 of 2 

EPA 624 Compounds T36839 Reporting 
(ug/L) £j3 Reject Q t r l y L i m i t 

Dibromochloromethane 2 1 
Tetrachloroethene ND 1 
Chlorobenzene ND 1 
Ethylbenzene ND 1 
m,p-Xylene - ND 1 
Bromoform ND 1 
o-Xylene ND 1 
1,1,2,2-Tetrachloroethane ND 1 
1,4-Dichlorobenzene ND 2 
1,3-Dichlorobenzene ND 2 
1,2-Dichlorobenzene ND 2 

SURROGATES % RECOVERY 

Dibromofluoromethane - 101 
Toluene-d8 _ 99 
4-Bromofluorobenzene 96 

*ND = Not Detected 

METHODS: EPA 624. 

D i r e c t o r , Dr. B l a i r L e f t w i c h Date 
D i r e c t o r , Dr. Bruce McDonell 



6701 Aberdeen Avenue 

Lutbock, Texas 79424 

806»794«1296 

FAX 806«794«1298 

June 29, 1995 
Receiving Date: 06/06/95 
Sample Type: Water 
P r o j e c t No: NA 

Pr o j e c t Location: A r t e s i a , NM 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

E x t r a c t i o n Date: 06/14/95 
Analysis Date: 06/16/95 
Sampling Date: 06/05/95 
Sample Condition: I n t a c t & Cool 
Sample Received by:LW 
Pro j e c t Name: RO Reject Q t r l y 

ORGANOCHLORINE 
INSECTICIDES (mg/L) 

T36839 
RO Reject Q t r l y 

Detection 
L i m i t QC RPD %EA %IA 

a-BHC ND 0.0001 0.189 0 94 95 

b-BHC ND 0.0001 0.199 0 100 100 

g-BHC ND 0.0001 0.181 2 95 91 

s-BHC ND 0.0001 0.208 0 104 104 

Heptachlor ND 0.0001 0.224 0 114 112 
A l d r i n ND 0.0001 0.230 2 120 115 
Heptachlor epoxide ND 0.0001 0.224 2 115 112 
Endosulfan-1 ND 0.0001 0.220 2 110 110 
Endosulfan-2 ND 0.0001 0.244 4 131 122 

DDE ND 0.0001 0.428 4 102 107 
D i e l d r i n ND 0.0001 0.428 4 102 107 
Endrin ND 0.0001 0.215 2 117 108 
DDD ND 0.0001 0.240 30 122 120 
Endrin Aldehyde ND 0.0005 0.207 2 101 104 
Endosulfan Sulphate ND 0.0005 0.208 4 85 104 
DDT ND 0.0001 0.242 4 123 121 
Methoxychlor ND. 0.0005 0.220 4 106 110 
T o t a l PCB ND 0.0001 0.0072 6 98 144 

Chlordane ND 0.0002 0.191 6 100 96 

Toxaphene ND 0.005 2.128 4 95 107 

ND = Not Detected 

METHODS: EPA 608. 

D i r e c t o r , Dr. B l a i r Leftwich 
D i r e c t o r , Dr. Bruce McDonell 

DATE 

Lu toACEANALYSIS, INC 1 _LJL 
A Laboratory for Advanced Environmental Research and Analysis 
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TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 501 E A S T M A I N S T R E E T ° P. O . B O X 159 

ARTESIA, NEW MEXICO 88211-0159 

FAX 
(505) 746-6410 ACCTG 
(505)746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P / L 

April 11,1995 R , • 
i t - - . V- • i m 

Mr. Roger Anderson ADD 1 Q iaae 
Environmental Bureau MfK 1 fl 

v nCRnve9T>88°n D i V i S i ° n Environmental Sur#su 
c I T? XTA / o-,Cno 0 i l Conservation Oivision 
Santa Fe, NM 87502 

RE: 1st Quarter 1995 Report on RO Reject Water, Navajo Refining Co.,Eddy 
County, NM 

Dear Roger, 

This letter is sent in regard to Navajo Refming's permit modification of our 
discharge plan GW-28 which allows us to put our Reverse Osmosis (RO) reject water on 
our farm or into Eagle Draw. This permit is administered by OCD and the parameters we 
sample for were set up by OCD. We are sending these results for your files. We are 
required by OCD to sample this stream every two weeks and those results for this quarter 
are enclosed. 

For this quarter we discharged a total of 33,052,273 gallons. This is broken down 
as follows: 23,871,086 gallons discharged to Eagle Draw and 9,181,187 gallons 
discharged to the farm. Since we started discharging the RO reject water we have 
discharged a total of 272,409,362 gallons. This is broken down as follows: 74,776,390 
gallons have been put into Eagle Draw and 197,632,972 gallons have been put on the 
farm. 

If you have any questions concerning this matter, please call me at 505-748-3311. 
Thank you for your time. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 
Environmental Specialist 

encl. 
cc:USEPA, NMED 

An Independent Refinery Serving . . . NEW MEXICO » ARIZONA » WEST TEXAS 
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Lubbock, Texas 79424 

806»794«1296 

FAX 806•794*1298 
ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

March 31, 1995 
Receiving Date: 03/11/95 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

Analysis Date: 03/27/95 
Sampling Date: 03/10/95 
Sample Condition:Intact & Cool 
Sample Received by: CC 
Project Name: NA 

TA# FIELD CODE 
TOTAL RADIUM 
( p C i / l i t e r ) 

T33139 RO Rejecrt Qtrly. <1 

Detection Limit 

Director, Dr. Bl a i r Leftwich 
Director, Dr. Bruce McDonell 

DATE 

LU MITRACEANALYSIS, INC JIMIIJI^ LU 
A Laboratory for Advanced Environmental Research and Analysis 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794«1296 

FAX 806*794*1298 
ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

March 31, 1995 
Receiving Date: 03/11/95 
Sample Type: Water 
P r o j e c t No: NA 
Pr o j e c t Location: A r t e s i a , NM 

TA# FIELD CODE 

Sampling Date: 03/10/95 
Sample Condition: I n t a c t & Cool 
Sample Received by: CC 
Pro j e c t Name: NA 

FECAL 
COLIFORM 
( /lOOmL) 

T33139 RO Reject Q t r l y . 

METHODS: EPA 600/8-78-017. 

7-3'- ?r 
D i r e c t o r , Dr. B l a i r L e f t w i c h 
D i r e c t o r , Dr. Bruce McDonell 

DATE 

liliiililĵ cEANAiYSis, INC JllluJJi ML 
A Laboratory for Advanced Environmental Research and Analysis 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806*794*1296 

FAX 806»794»1298 
ANALYTICAL RESULTS 
NAVAJO REFINING 

FOR 

A t t e n t i o n : 
501 E. Main 
A r t e s i a , NM 

D a r r e l l Moore 

88210 
March 31, 1995 
Receiving Date: 03/11/95 
Sample Type: Water 
P r o j e c t No: NA 
P r o j e c t L o c a t i o n : A r t e s i a , NM 

Analysis Date: 03/22/95 
Sampling Date: 03/10/95 
Sample Condition: I n t a c t Si Cool 
Sample Received by: CC 
Pro j e c t Name: NA 

TA# FIELD CODE 

TOTAL CN-
(mg/L) 

T33139 
QC 

RO, Reject Q t r l y . 
Q u a l i t y Control 

<0.01 
0.41 

% P r e c i s i o n 
% E x t r a c t i o n Accuracy 
% Instrument Accuracy 

101 
90 
101 

De t e c t i o n L i m i t 0.01 

METHODS: EPA 335.2. 

TOTAL CN- SPIKE AND QC: Sample and Blank spiked w i t h 0.04 mg/L TOTAL CN-. 

7- ?/-?r 
D i r e c t o r , Dr. B l a i r L e f t w i c h 
D i r e c t o r , Dr. Bruce McDonell 

DATE 

iiltoACEANALYSIS, INC J l l l l i l i i ^ 
A Laboratory for Advanced Environmental Research and Analysis 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 

FAX 806»794»1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

PAGE 1 of 2 

March 31, 1995 
Receiving Date: 03/11/95 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

Analysis Date: 03/18/95 
Sampling Date: 03/10/95 
Sample Condition: Intact & Cool 
Sample Received by: CC 
Project Name: NA 

T33139 
RO Reject Detection 

EPA 624 Compounds (ppb) Q t r l y . L i m i t 

Dichlorodifluoromethane ND 1 

Chloromethane ND 1 

V i n y l c h l o r i d e ND 1 

Bromomethane ND 1 
Chloroethane ND 1 

Trichlorofluoromethane ND 1 
1,1-Dichloroethene ND 1 
Iodomethane ND 1 
Carbon d i s u l f i d e ND 1 
Methylene c h l o r i d e ND 1 • 
trans-1,2-Dichloroethene ND 1 
1,1-Dichloroethane ND 1 
V i n y l acetate ND 1 
2-Butanone ND 50 
Chloroform ND 1 
1,1,1-Trichloroethane ND ' ' 1 
1,2-Dichloroethane ND 1 
Benzene ND 1 
Carbon T e t r a c h l o r i d e ND 
1,2-Dichloropropane ND 1 
T r i c h l o r o e t h e n e ND 1 
Bromodichloromethane ND 1 
cis-1,3-Dichloropropene ND 1 
4-Methyl-2-pentanone ND 50 
trans-1,3-Dichloropropene ND 1 
Toluene ND 1 
1,1,2-Trichloroethane ND 1 
2-Hexanone ND 50 

LU Iiiiiiiii INC illkllll 
A Laboratory for Advanced Environmental Research and Analysts 



NAVAJO REFINING PAGE 2 of 2 
Project Location: Artesia, NM 

T33139 
EPA 624 Compounds RO Reject Detection 

(ppb) Qtrly. Limit 

Dibromochloromethane 1 1 
Tetrachloroethene ND 1 

Chlorobenzene ND 1 

Ethylbenzene ND 1 

m & p-Xylene ND 1 

Bromoform 2 1 

Styrene ND 1 

o-Xylene ND 1 
1,1,2,2-Tetrachloroethane ND 1 
t r a n s 1,4-Dichloro-2-butene ND 5 
c i s 1,4-Dichloro-2-butene ND 5 
1,4-Dichlorobenzene ND 2 
1,3-Dichlorobenzene ND 2 
1,2-Dichlorobenzene • ND 2 

SURROGATES % RECOVERY 

Dibromofluoromethane 102 
Toluene-d8 99 
4-Bromofluorobenzene 99 

*ND = Not Detected 

METHODS: EPA 624. 

Director, Dr. Bla i r Leftwich 
Director, Dr. Bruce McDonell 

Date 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794»1296 

FAX 806•794•1298 

A N J * M C A L R E S U L T S F O R 

NAVTBO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

T33139 

March 31,1995 

Receiving Date: 03/11/95 

Sample Type: Water 

Sample Condition: l&C 

Sample Received by: CC 

Project # NA 

Project Location: Artesia, NM 

Analysis Date: 03/24795 

EPA 625 (ppm) DL RO Reject Qtrly. QC %P %EA %IA 

N-Nitrosodimethylamine 0.001 • ND 44.5 89 

Phenol 0.001 ND 52.8 99 31 106 

bis(2-Chloroethyl)ether 0.005 ND 46.7 93 

2-Chlorophenol 0.005 ND 49.9 99 73 100 

1,3-Dichlorobenzene 0.001 ND 49.9 100 67 100 

1,4-Dichlorobenzene 0.001 ND 49.7 99 72 99 
1,2-Dichlorobenzene 0.001 ND 50. 101 

bis(2-chloroisopropyl)ether 0.005 ND 40.2 80 

n-Nitrosodi-n-propylamine 0.001 ND 50.8 100 67 102 

Hexachloroethane 0.001 ND 46.6 93 

Nitrobenzene 0.001 ND 51.2 102 

Isophorone 0.005 ND 48.6 97 

2-Nitrophenol 0.005 ND 46.9 94 

2,4-Dimethylphenol 0.005 ND 49.7 99 

bis(2-Chloroethoxy)methane 0.001 ND 51.7 103 

2,4-Dichlorophenol 0.005 ND 49.4 99 

1,2,4-Trichlorobenzene 0.001 ND 33.4 100 82 67 

Naphthalene 0.001 ND 47.4 95 

Hexachlorobutadiene 0.001 ND 43.9 88 

4-Chloro-3-methylphenol 0.005 ND 49.6 99 61 99 

Hexachlorocyclopentadiene 0.001 ND 45.8 92 

2,4,6-Trichlorophenol 0.005 ND 45.0 90 

2-Chloronaphthalene 0.001 ND 45.7 91 

Dimethylphthalate 0.001 ND 48.5 97 

Acenaphthylene 0.001 ND 46.7 93 

2,6-Dinitrotoluene 0.001 ND 49.2 98 

Acenaphthene 0.001 ND 48.5 99 78 97 

2,4-Dinitrophenol 0.005 ND 41.0 82 

4-Nitrophenol 0.005 ND 39.7 115 33 79 

2,4-Dinitrotoluene 0.001 ND 47.8 100 62 96 

A Laboratory for Advanced Environmental Research and Analysis 
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{ A p r i l 27, 1993) 

The $50 filing fee and the $3910 flat fee (either total 
payment or installment) will be paid upon receipt of this 
approval. 

The discharge of reject water from the reverse osmosis 
treatment facility to Eagle Draw shall not exceed the 
following standards: 

Aluminum 87 ug/l 
Arsenic 100 ug/l 
Beryllium 18 ug/l 
Barium 1000 ug/l 
Boron 750 ug/l 
Cadmium 10 ug/l 
Chlordane 0.015 ug/l 
Chlorine 30 ug/l 
Chromium 50 ug/l 
Cobalt 50 ug/l 
Copper 1000 ug/l 
Cyanide 18 ug/l 
Fluoride 1600 ug/l 
Iron 1000 ug/l 
Manganese 200 ug/l 
Lead 6 ug/l 
Mercury 0.042 ug/1 
Nickel 200 ug/l 
NH3 as N 0.07 ug/l 
Radium 226+228 30 pCi/l 
Selenium 12 ug/l 
Silver 0.4 ug/l 
Vanadium 282 ug/l 
Zinc 10 mg/l 
Sulfate 2661 mg/l 
Chloride 275 mg/l 
Total Dissolved Solids 4555 mg/l 
Chemical Oxygen Demand 125 mg/l 
Ph between 6.6 and 8.6 S.U. 

Constituents not listed in 2. above for which there are 
standards established pursuant to WQCC Regulation 3-103 will 
not exceed the set numerical standard in that regulation. 

No toxic pollutant listed in WQCC Regulation 1-101 UU. will be 
present in the discharge. 


