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R E F I N I N G C O M P A N Y 

Wayne Price 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Dr 
Santa Fe, NM 87505 

/ 

Certified Mail: 7004 2510 0005 1641 4569 

September 19, 2005 

RE: Giant Refining Company, Bloomfield Refinery 
Request for Additional Information and Changes to the North Boundary 
Barrier Collection System Design and Monitoring Plan Phase II 
EPA# NMD089416416 

Dear Mr. Price, 

Giant Refining Company Bloomfield (GRCB) received the July 26, 2005 letter 
from the New Mexico Environmental Department (NMED) requesting additional 
information regarding well data, genera! chemistry parameters and analytical 
results for the North Boundary Barrier Collection System Design and Monitoring 
Plan Phase II. The purpose of this letter is to provide NMED with the requested 
additional information. 

1. An updated map is in Attachment A. Well construction diagrams are in 
Attachment B. 

2. Analytical laboratory reports are in Attachment C. 

3. The Hach Spectrophotometer DR/2010 is used in conjunction with the 
Hach High Range Dissolved Oxygen AccuVac method to determine 
dissolved oxygen. The High Range Dissolved Oxygen Accuvac Ampul 
contains reagent vacuum-sealed in a 12-mL ampul. When the Accuvac 
ampul is broken open in a sample containing dissolved oxygen, it forms a 
yellow color, which turns purple. The purple color development is 
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proportional to the concentration of dissolved oxygen. The Hach 
Spectrophotometer DR/2010 has been factory calibrated. This is a 
colormetric method therefore the sample is filtered and used to zero the 
instrument before adding the reagent. 
Sample collection takes place after the well is sufficiently purged. Organic 
compounds or salts present in our groundwater possibly cause enough 
interference to skew the results. Groundwater color may also affect the 
results. The wells were remeasured during the Annual Sampling event 
with similar results as the last sampling event. These results will be 
included in the Annual Report. 

4. The discrepancy occurred due to a typographical error. The Ultrameter 6P 
reads electrical conductance in micromhos per centimeter. The tables 
have been revised to include the correct units. 

5. Collection Methods 

At least three well volumes are purged from the well. Purge volumes are 
determined using the following equation: 
Well Depth - Casing Height - Depth to Liquid X Conversion Factor X 
Three. 
The conversion factor is determined by the diameter of the well casing. 
Casing Conversion Factor 

6" 1.50 gal/ft 
5" 1.02 gal/ft 
4" 0.74 gal/ft 
3" 0.367 gal/ft 
2" 0.163 gal/ft 

Typically disposable bailers are used for purging and sampling. Each 
bailer holds one liter of liquid. Three well volumes can be calculated by 
counting the number of times a well is bailed. 

Well Sampling and Sample Handling Procedure 

Equipment and supplies needed for collecting representative groundwater 
samples include: 

• Interface Meter 
• Ultrameter 6P 
• Distilled Water 
• Disposable Latex Gloves 
• Disposable Bailers 
• String/Twine 



• Cooler with Ice 
• Bottle kits with Preservatives (provided by the contract laboratory) 
• Disposable 0.45 micron Field Filters and Syringes 
• Glass Jar (usually 4 oz.) 
• Sharpie Permanent Marker 
• Field Paperwork/Logsheet 
• Two 5-gallon buckets 
• Trash container (plastic garbage bag) 
• Ziploc Bags 
• Paper towels 

The Ultrameter 6P is calibrated daily using a pH 7 standard and 3000 ppm 
conductivity standard. Water quality parameters, pH, electrical conductance, 
and temperature are monitored during purging using the Ultrameter 6P. 
Sampling occurs after the pH, conductivity, and temperature values do not 
vary more than 10% for at least three measurements, and at least three well 
casing volumes have been removed from the well. Samples are collected with 
the bailer and poured into the appropriate sample containers. Two people are 
usually utilized for sampling. Sampling takes place over a bucket to insure 
that spills are contained 

For dissolved metals, sample water is poured into a jar and then extracted 
with a syringe. The syringe is then used to push water through a field filter 
into the proper sample bottle to collect the dissolved metals sample. Volatile 
organic analysis samples are collected as to allow no head space in the 
container. 

Samples are labeled immediately with location, date, time, analysis, 
preservative, and sampler. Then they are put in a Ziploc and placed in a 
cooler holding sufficient ice to keep them cool. The field logsheet is reviewed 
to verify all entries. 

Purge and Decontamination Water Disposal 

The Ultrameter 6P and the interface probe are rinsed with distilled water after 
every well. The rinse procedure takes place over a bucket to insure that spills 
are contained. 
All rinse and purge water is contained and then disposed of through the 
refinery wastewater system. 



If you need additional information, please call me at (505) 632-4161. 

Sincerely, 

Cindy Huirtado 
Environmental Coordinator - Giant Refining - Bloomfield 

Cc: Randy Schmaltz - Environmental Manager - Giant Refining - Bloomfield 





505-523-7674 

I n s + a l l o t i o n D i a g r a m 
M o n i t o r i n g Wei I No. CW 0+60 

EIevat i on 
Reference Steel Vault - Flush Mount 

A 
Concrete: f t . 

V 
7~ 

Grout: P_-P f t , 

Bentonite Plug: f t . 

A 

Sand Pack : S c r e e n : 

10 .0 

JL 

Sand Type: 1 0 - 2 0 S i I i c a 

3 V C h i p s 
Benton;- te:___° "z__. 

A 

. f t . 

Bor ing Diameter : . 1 3 

-Concre te 
" Sand 

/OwK /Owfv 

Top of Bentonite JL 
1 . 5 

Top of Sand Pack 

2.5' 
Top of Screen IL 

4.0' 

Top of Nacimiento 

12.0 Ft. 

Bottom of Screen 1 4 . 0 

Piezometer Tip 

Bottom of Bor ing 1 4 . 0 ' 

NA 

1_ 

IL 

B o l l a r d s . T y p e / S i z e : . . 

6 " PVC Sch. 4 0 , 0 . 4 0 " S l o t t e d 
Screen Type/Size: 

Cement/Grout: 
NA 

Water: . P o t a b l e 

Ri ser Type/Size: 6/1 PVC_Sch..„40_ 

V A C T R C 

Locking Expandable Casing Plug? Site Northing: 

0+her: 

Project w:P5-P_3§_ Project 

Bottom Cap Used?. Yes S i t e E a s t i n g : . TBS 

Name:_ .B.Loomf j_e_l_d__Ref j ,nery_ E , e v a + ; o n . T_BS_. 



n s t a I I a t i on D I a g r a m 
M o n i t o r i n g W e l I No. CW 1+50 

505-523-7674 

E I e v a t I on 
R e f e r e n c e Steel Vault - Flush Mount 

A 

Concrete: 9 -9 f t . 

V 
1\ 

Grout: PJP f t , 

Bentonite Plug: 1J_° f t 

A 

Sand Pack: 

11.0 f t , 

Screen: 

10.0 

v 

Sand Type.l°r_2_9_5j_ij,Ca 

BentonT+e:J:8"_Chj_pS 

A 

. f t . 

Boring Diameter:. 

-Concre te 
" Sand 

A A A A A A 

Top of Bentonite JL 
1 . 0 

Top of Sand Pack V 
2.0 

Top of Screen It 
3.0' 

Top o f N a c i m i e n t o 

11 .0 F + > 

Bottom of Screen 1 3 . 0 

3 " 

NA 

V 
Piezometer T ip 

Bottom o f Bor i ng 13 .0 v 

B o l l a r d s . Type/S ize :_ . 

6 " PVC Sch. 40 , 0 . 4 0 " S l o t t e d 
Screen Type/Size: 

NA 
Cement/Grout: 

Water :__P_Q+at>J.§_ 

Other: 

Project #:P5__03_8_ Project 

Riser Type/Size 6" PVC Sch. 40 

Locking Expandable Casing Plug? 1 ® ? Site Northing: J_?^_ 

Bottom Cap Used?- Yes S i t e E a s t i n g : . TBS 

Name:. . B_ L oo m f j _e J _d _ _R e f j _n er y_ E Ievat i on: TBS 



I n s + a l l a t l o n D i a g r a m 
M o n i t o r i n g W e l I No. CW 3+85 

505-523-7674 

E I e v a t i on 
R e f e r e n c e 

Concrete: 9-9 f t , 
A 

V 

Grout: P_. 0 f +, 

Bentonite Plug: 1J_° f t 

A 

Sand Pack: 

A 

1 
V 

A 

Screen: 

__ap-p___tt, 

JL 

Boring Diameter:. 
13 " 

Sand Type .10-20S i I i c a 

S t e e l V a u l t - F l u s h Mount 

-Concre te 
" Sand 

/OTA A A A 

Top of Bentoni+e 

0.9 

Top of Sand Pack 

1.9' 
Top of Screen V 

3.5' 

Top of Nacimiento 

11.0 Ft, 

Bottom of Screen 1 3.5 

Piezometer Tip 13.5' 
Bottom of Bor ing 1 3 . 5 ' 

NA 

B e n t o n i t e : 
\ " Ch ips 

B o l l a r d s . T y p e / S i z e : . . 

6 " PVC Sch. 4 0 , 0 . 4 0 " S l o t t e d 
Screen Type/Size: 

Cement/Grout:. NA Riser Type/Size 6" PVC Sch. 40 

W a t e r : 

O t h e r : 

P o t a b l e Locking Expandable Casing P I ug?___-L.®?_ Site North i ng: ___J_?§_. 

Bottom Cap Used?. Yes S i t e E a s t i n g : . TBS 

P r o j e c t # : P . 5 Q A § _ P r o j e c t Name:. B I oomf i ej_d__Re_f j_nery_ E I e v a t i o n : . T B ; 



I n s t a l I a t i o n D i a g r a m 
M o n i t o r i n g W e l I No. CW 5+50 

505-523-7674 

E I e v a t i on 
R e f e r e n c e Steel Vault - Flush Mount 

7fT 
Concrete: 9-9 f t . 

V 
7\ 

Grout: 9-9 f t . 

Bentonite Plug: 1j_9 f t 

A 

Sand Pack : S c r e e n : 

9 .0 

IL 

Sand Type 

Bentoni t e : 

10-20 S i I i ca 

V Ch ips 

NA 
Cement/Grout: 

Water :__P_QT_QbJ_e_ 

JL 

A 

. f t , 

V 

-Concre te 
" Sand 

A A A /WfTTK 

Top of Bentonite V 
0.9 

Top of Sand Pack JL 
2. r 

Top of Screen V 

3 . 0 ' 

Top o f N a c i m i e n t o 

10.0 
Ft. 

Bottom of Screen 1 2 . 5 

Piezometer Tip 12.5 

Bottom of Boring 1 2.5 

Boring Diameter:. 13 " 

NA 

JL 

JL 
JL 

B o l l a r d s . Type /S ize :_ . 

. 6 " PVC Sch. 40 , 0 . 4 0 " S l o t t e d 
Screen Type/Size: 

Ri ser Type/S ize: 6 I f VC__SCh_._„4Q„ 

Locking Expandable Casing P I ug? Site Northing: 

Bottom Cap Used?. _Y_SS 5;te Easting: J_BS_. 

Other: 

Project #: 05-0_3_8_ Project Name: ___B.LPOmf j e j d_ R e f j.Qery. E I evat i on: __I_BS . 

11 in 



I n s t a l l a t i o n D i a g r a m 
M o n i t o r i n g W e l l No. CW 6+70 

505-523-7674 

E I e v a t i on 
R e f e r e n c e 

Concrete: 0.0 . f t . 

A 

V 

Grout: PJP f t , 

Bentonite Plug: f t . 

A 

Sand Pack: 

9.5 . f t . 

1~ 

JL 
A 

JL 

If 

Screen: 

8.0 . f t , 

JL 

Boring Diameter:. 

Sand Type: 

B e n t o n i t e : 

.10-20 Si I i c a 

S t e e l V a u l t - F l u s h Moun-

-Concre te 
" Sand 

7RTA AAA 

Top of Bentonite 

1.5' 

Top of Sand Pack 

JL 

V 
2 . 5 ' 

Top of Screen IL 
4 . 0 ' 

Top o f N a c i m i e n t o 

9 ' ° Ft. 

Bottom of Screen 1 2 . 0 ' IL 
Piezometer Tip 12.0 j/_ 

Bottom of Bor i ng 1 2. 0' V 

13 " 

NA 

V Ch ips 

B o l l a r d s . Type/Size:_. 

6" PVC Sch. 4 0 , 0 . 4 0 " S l o t t e d 
Screen Type/Size:. 

NA Cement/Grout:_ 

Water :__P_0+_qt>_l_e_ 

Riser Type/Size .6" PVC Sch. 40 

Other: 

Locking Expandable Casing Plug? _ _ r Site Northing: 

Bottom Cap Used?. Yes Si t e East i ng : . T B S 

P r o j e c t * * : P § 03_8_ P r o j e c t Name:. .P.LP-QOlf J.sJjd. _Ref j_ner y_ E I evot; on: __ JJ3S 



I n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g W e l l No. CW 8+10 

505-523-7674 

E I e v a t i on 
R e f e r e n c e Steel Vault - Flush Mount 

7f\ 
C o n c r e t e : 0 .0 . f t . 

V 
7\ 

Grou t P_-P____ft. 

B e n t o n i t e P l u g : 1 J P f t 

A 

Sand Pack : 

9 .6 . f t , 

Sc reen : 

8 .0 

J L 

Sand Type: 

B e n t o n i t e : 

10-20Si I i c a 

V Ch ips 

J L 

. f t . 

JL 

Bor ing D iameter : . 

-Concre te 
" Sand 

TOTA AAA 

Top of Bentonite 

.4' 

Top of Sand Pack 

V 

JL 
2.4' 

Top of Screen V 
4.0' 

Top of Nacimiento 

9.5 Ft. 

Bottom of Bor i ng 1 2. 0' 

13 " 

Bollards. Type/Size:. NA 

Bottom of Screen 1 2 . 0 ' \/ 

Piezometer Tip 12.0' V 

JL 

T /c. 6" PVC Sch. 40, 0.40" Slotted 
Screen Type/Size:__ 

Cement/Grout: 

Water: 

NA 

PotabIe 

Other:. 

R i ser Type/S i ze: 6 VC. S C_h_.__ 4 0. 

Locking Expandable Casing Plug?___ L ® ? Site Northing:___T_§~L 

Bottom Cap Used?. Yes Site Easting: TBS 

P r o j e c t # : P 5 - 0 _ 3 _ 8 _ P ro jec t Name: ___B_Lp_Omf j _ e j _ d _ _Re_f j .Q e _Cy_ E l e v a t i o n : . T B S 



I n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g W e l I No. CW 8+45 

505-523-7674 

E I e v a t i on 
R e f e r e n c e 

A 
Concrete: 0.0 . f t . 

V 
A 

Grout: PJP f t . 

Bentonite Plug: 1J_° f t 

A 

Sand Pack 

11.5 f t . 

v 

Screen: 

10.0 . f t , 

JL 

Steel Vault - Flush Mount 

-Concrete 
" Sand 

TfWJ AAA 

Top of Bentonite 

0.8' 

Top of Sand Pock 

JL 

\/ 
1 . 8 

Top o f Screen JL 
. 3 . 3 ' ' 

Top of Nacimiento 

9.5 
Ft. 

Bottom of Screen 13.3' V 
Piezometer Tip 1 3.3 V 

Bottom of Bor i ng 1 3 . 3 ' 

Boring Diameter: 1 3 

Sand Type: 

Ben ton i t e : 

l_0-20_sj_ljca 

3 V Ch ips 

B o l l a r d s . Type /S ize : NA 

Screen Type/S i ze : P _ 1 ™_C__SC_h_.__ 4 0_,__ 0 . 4 0"__ S I O t t e d 

NA 
Cement/Grout:. 

Water: „P_QIi3 t?J_e_ 

Riser Type/Size 6" PVC Sch. 40 

YQ<- T R ̂  
Locking Expandable Casing Plug? !__? Site Northing: L?^i 

Bottom Cap Used? Yes Site Easting: TBS 
Other: 

Proiect **:P5jj03_8_ Project Name : ___B_Lojomf j _§J_d__R e f j_ner y_ E evat i on : . TBS 



I n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g W e l I No. CW 11+15 

505-523-7674 

E I e v a t i on 
R e f e r e n c e 

Concrete: 9-9 f t . 
A 

V 
7v 

Grout: 9-9 f t , 

Bentonite Plug: 1J_° f t 

A 

Sand Pack: 

__a^p___ f t , 

JL 

A 

Screen: 

___1P-P___ft, 

Steel Vault - Flush Mount 

-Concrete 
" Sand 

/OTA AAA 

Toe- of Benton i te 

0.5' 

Top of Sand Pack IL 
1.5 ' 

Top of Screen V 
2 . 5 ' 

Top o f N a c i m i e n t o 

9 ' ° Ft. 

Bottom of Screen 1 2 . 5 ' V 

Piezometer Tip 12-5 JL 
Bo-tom of Bor i ng 1 2 . 5 ' 

Boring Diameter: 1 3 

Sand Type: 

B e n t o n i t e : 

.10-20 Si I i c a NA 

3, " V Ch ips 

NA 

B o l l a r d s . Type/S ize :_ . 

6 " PVC Sch. 40 , 0 . 4 0 " S l o t t e d 
Screen Type/Size:. 

Cement/Grout:. 

Water :._Pp+.qbJ_e_ 

Riser Type/Size . 6 " PVC S c h . 40 

Other: 

Ypc TRS 
Locking Expandable Casing Plug? !__? Site Northing: ^ r i 

Bottom Cap Used?. Yes Site Easting: TBS 

Project #:_0_5_-03_8_ Project Name:___P_L9jOmf j_eJ_d__Re_f j_Qery_ Elevation:. TBS 



I n s t a l I a f i o n D i a g r a m 
M o n i t o r i n g W e l I No. CW 14+10 

E I e v a t i on 
R e f e r e n c e 

Concrete: 0.0 . f t , 

A 

7\ 

Grout: P_. 0 f +, 

Bentonite Plug: LrP f t . 

A 

Sand Pack: 

11.5 f t . 

JL 

A 

Screen: 

___1P-P___ft. 

JL 

Steel Vault - Flush Mount 

-Concrete 
" Sand 

7fWWK AAA 

Top of Bentonite 

1 .0' 

Top of Sand Pack 

V 

v 
2 . 0 ' 

Top o f Screen V 
3 . 5 ' • 

Top o f N a c i m i e n t o 

9 ' 5 F t . 

Bottom of Screen 1 3 . 5 ' \ / 

P i ezometer Tip 1 3 . 5 

Bottom of Bor ? ng 1 3 .5 
JL 
JL 

1 3 " 
Boring Diameter: 

Sand Type:i.Q.r2_Q_§J_ij_9a Bollards. Type/Size: 

3 / 8" Ch ips 

NA 

Bentoni t e : . 
Screen Type/S i ze : P _ 1 _ P V C _ § _C_h_.__ A 0_,__ 0 . A 0 _ _ S I O t t e d _ 

NA Cement/Grout:. 

Water :__P_Q+_QbJ_e_ 

Riser Type/Size 6" PVC Sch. 40 

Ypc T R ̂  
Locking Expandable Casing Plug? !Jt? Site Northing: 

Bottom Cap Used?. Yes Site Easting: TBS 
Other : 

P r o j e c t **:_Q5 ~_038 _ P r o j e c t Name: .B_LP_9!Jlf J _eJ_d__Re_f }ner_y_ E I evat; on:. TBS 



I n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g Wei I No. CW 16+60 

505-523-7674 

E I e v a t i on 
R e f e r e n c e 

A 
Concrete: _°_-_9 f t . 

V 
7\ 

Grout: PJP f t , 

Bentonite Plug: 1J_° f t 

A 

Sand Pack: 

11-9—ft. 

JL 

A 

Screen: 

_ _ _ j 0 I 0 _ _ _ f + , 

JL 

JL 

SteeI VauIt - FIush Mount 

—Concrete 
" Sand 

IKJTA A A A 

Top of Ben+oni+e 

1 .5' 

Top of Sand Pack 

JZ 

JL 
2 . 5 ' 

Top o f Screen it 
3 . 5 ' 

Top o f N a c i m i e n t o 

1 0 - ° F t . 

Bottom of Screen 1 3 . 5 ' \/ 

Piezometer Tip 1 3 . 5 V 
Bottom of Boring 1 3 . 5 It 

1 3 " 
Boring Diameter: 

Sand Type:_-P_l?P_§j_ij_9a Bollards. Type/Size:. NA 

Benton i t e : 
V Ch ips 

NA 

Screen Type/Size 
.6" PVC Sch. 40, 0.40" Slotted 

Cement/Grout: 

Water :__P_Q+_qbJ_e_ 

Riser Type/Size .6" PVC Sch. 40 

Other: 

Locking Expandable Casing Plug? jL®? Site Northing: 7j?S_ 

Bottom Cap Used?. Yes S i t e E a s t i n g : . TBJ 

P r o j e c t f t : .PJ? QA§_ P r o j e c t Name: _ B_!_ oo m-f j _e J _cl _ _R e_-f j _n er y_ E l e v a t i T B S 



I n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g W e l I No. CW 19+50 

505-523-7674 

E I e v a t i on 
R e f e r e n c e Steel Vault - Flush Mount 

Concrete: PJP f t . 

A 

V 

Grout : P J P f + i 

B e n t o n i t e P l u g : f t 

A 

Sand Pack: 

10 .0 f t . 

S c r e e n : 

8 . 0 

JL 

Sand Type . 10-20 S i I i ca 

B e n t o n i t e : 
. V Chips 

NA Cement/Grout: 

Water r „ P _ 9 X a b l _ e . 

Other : . 

A 

-Yr 

A 

. f t , 

V 

-Concre te 
" Sand 

AAA A A A 

Top of Bentonite 

0.0' 

Top of Sand Pack 

V 

JL 
2-0' 

Top of Screen V 

3.0 

Top of Nacimiento 

8-° Ft. 

Bottom of Screen .0' 

Piezometer Tip 11.0' 

Bottom of Boring 11.0' 

Boring Diameter: 1 3 " 

NA 

J L 

B o l l a r d s . Type/S ize:_ . 

6 " PVC Sch. 40 , 0 . 4 0 " S l o t t e d 
Screen Type/Size:. 

R i ser Type/S i ze: _6'_'__? VC__Sch_... 4 0_ 

Yes TBS Locking Expandable Casing Plug? !__ Site Northing: 

Bottom Cap Used?. Yes S i t e E a s t i n g : . T B S 

P ro jec t «:_Q5-Q_3,8_ P r o j e c t Name:.__B_LpOfnf j e j d _ R e f j n e r y . E l e v a t i o n : . T B S 



505-523-7674 

I n s t a l l a t l o n D i a g r a m 
M o n i t o r i n g W e l I No. CW 22+00 

E I e v a t i on 
R e f e r e n c e 

Concrete: 0.0 . f t . 

A 

V 

Grout: PJP f t . 

Bentonite Plug: 1_'P f t 

A 

Sand Pack: 

11.0 . f t . 

A 

Screen: 

___1P-P___ft, 

J L 

JL 

Steel Vault - Flush Mount 

-Concrete 
" Sand 

/\A~A AAA 

Top of Bentonite JL 
1 . 5 

Top o f Sand Pack JL 
2.5 

Top o f S c r e e n 

• 3 . 5 

Top o f N a c i m i e n t o 

8 - ° Ft . 

Bottom of Screen 13.5 4L 
Piezometer Tip 13.5 V 

Bottom of Bor ing 13.5 V 

1 3 " 

Boring Diameter: 

Sand Type:A9r_?;P_§j_ij_9a Bollards. Type/Size: 

V Ch ips 

NA 

B e n t o n i t e : . 
T , c . 6 " PVC Sch. 40 . 0 . 4 0 " S l o t t e d 

Screen Type/S i z e : _ i -

NA Cement/Grout:_ 

Water :__Po+_abJ_e_ 

Riser Type/Size: 6 1_PVC__S_Ch_.__40_ 

Ypc T rt c 
Locking Expandable Casing Plug?- — --? Site Northing: 

Bottom Cap Used?. Yes Site Easting:. TBS 
Other: 

Proiect #:P5_l038_ Project Name: .B-lP-OLTlf _L§J_9__R ©f j-QeCy_ E I evat i on: __ JJLS 



505-523-7674 

I n s t a l I a t i on D i a g r a m 
M o n i t o r i n g Wel l No. CW 23+10 

E I e v a t i on 
Re fe rence 

If 

C o n c r e t e : _°J_9 f t . 

V 
7T 

G r o u t : P_. 0 f + . 

B e n t o n i t e P l u g : f t 

A 

Sand PacK: 

11 .5 . f t 

-){-

V 

S c r e e n : 

___1P-P___f+, 

i L 

S tee l V a u l t - F l u s h Mount 

-Concre te 
" Sand 

TfTfH A A A 

Top o-f Bentonite 

2.5 

Top of Sand Pack V 
3.5 

Top of Screen JL 
5.0 

Top of Nacimiento 

13-° Ft. 

Bottom of Screen 15.0 V 
Piezometer Tip 15.0 
Bottom of Bor i ng 1 5 . 0 

i L 
iL 

13 " 
Bor ing Diameter: 

Sand T y p e : r L P r j l 9 _ § _ L i j _ ? a B o l l a r d s . Type/Size: NA 

B e n t o n i t e : 
3 V Ch ips 

NA 

Screen Type/Size: 
6" PVC Sch. 40. 0.40" Slotted 

Cement/Grout:. 

Water :_.P_Q+_Qb_l_e_ 

R i ser Type/S i ze: _6 ___PYC__S_Ch_.__ 4 0_ 

Y Q <- T Q c 
Locking Expandable Casing Plug? _ _ _ r Site Northing: 

Bottom Cap Used?- Yes Site Easting:. 

Other: 

Project #: 0.5nQ3_§_ Project Name: .B_LP_omf j_ej d__Ref j_nery_ E Ievat;on:. TBS 



505-523-7674 

I n s t a l I a t I on D i a g r a m 
M o n i t o r i n g W e l I No. CW 23+90 

E I e v a t i on 
R e f e r e n c e 

Concrete: 9-9 f t 
A 

V 

Grout: 9-9 f t . 

Bentonite Plug: 1J_° f t 

/V 

Sand Pack 

9.5 . f t . 

1~ 

v 

A 

Screen: 

8.0 . f t . 

V 

V 

Steel Vault - Flush Mount 

-Concrete 
" Sand 

w n AAA 

Top of Bentonite 

2.5 

Top of Sand Pack JL 
3 . 5 

Top of Screen JL 
4 . 0 • 

Top o f N a c i m i e n t o 

" • ° Ft. 

Bottom of Screen 12.0 \L 
Piezometer Tip 2.0 V 

Bottom of Boring 1 2 . 0 

1 3 " 
Boring Diameter: 

Sand Type:_-kQr_?9_§J_lj_9a Bollards. Type/Size:. NA 

Bentoni t e 
. \ " Ch ips Screen Type/Size 

6" PVC Sch. 40, 0.40" Slotted 

NA Cement/Grout:. 

Water: __P_Qt_Qb_l_e_ 

R i ser Type/S i ze:§Ll.C VC__SCh .__ 40. 

Other: 

Locking Expandable Casing Plug? L_? Site Northing: 

Bottom Cap Used?. Yes Site Easting: T B ; 

P r o j e c t # : P .5__03.8 . P r o j e c t N a me: - _ _ P_ L P.O m f j _e J _d _ _R e . f j .Q §f_ y_ E l e v a t i o n : . T B S 



I n s t a I I a t I on D 
M o n i t o r i n g Wel I No. CW 25+95 

:-05-523-7674 

b. I e v a t i on 
R e f e r e n c e 

. on ere i e: 0.0 . f t , 

V 
A 

Grout: 9 -9 f t . 

Bentonite P lug: f t 

A 
JL. 

A 

s and Pack 

9.0 f t . 

>creen: 

8.0 . f t 

5teeI VauIT — FIush Mount 

-Concrete 
" Sand 

A A A A A A 

Top of Bentonite JL 
0 

Top of Sand Pack 

2.0 
Top of Screen IL 

3.0 

Top of Nacimiento 

9 . 0 
Ft. 

Bottom of Screen 11.0 
v 

Piezometer Tip 11.0 

Bottom of Boring 1 .0 IL 

Boring Diameter:. 
13 " 

Sand T y p e : 

B e n t o n i t e : 

1 0 - 2 0 S i I i c a NA 

3/, e" C h i p s 

NA 

B o l l a r d s . T y p e / S i z e : _ . 

. 6 " PVC S c h . 4 0 . 0 . 4 0 " S l o t t e d 
Screen Type/Size: 

Cement/Grout:_ 

Water: __P_Q+_Qb_l_e_ 

Riser Type/Size .6" PVC Sch. 40 

Vac TRC 
Locking Expandable Casing Plug? ! _ ~r Site Northing: 4?r_ 

Bottom Cap Used?. Yes Site Easting:. TBS 
Other: 

?r-oiec+ #: 05__03_8_ Project Name:. oomf i e j d__Ref j nery_ E e v a t i o n : T B ; 



I n s t a I l a t i o n D i a g r a m 
M o n i t o r i n g WelI No. OW 0+60 

505-523-7674 

E I e v a t i on 
Reference 

Concrete: 0.0 . f t . 

V 

Grout: 9-9 f t , 

Bentonite Plug: ?J9 f t . 

7v 

A 

Sand Pack 

7.0 . f t . 

JL 

A 

Screen: 

5.0 . f t , 

Ji 

8 5 / " 
Boring Diameter: __ 

Sand Type 10-20 Si I i c a 

S tee l V a u l t - F l u s h Mount 

—Concrete 
" Sand 

/^7vA A A A 

Top of Bentonite JL 
2.5 

Top of Sand Pack JL 
5.0' 

Top of Screen JL 
4.0' 

Top of Nacimiento 

12.0 F +. 

Bottom of Screen 1 2-0 
V 

1 ? 0' P i ezometer Tip 

Bottom of Bor ing 1 2.0 
JL 

V 

NA 

B e n t o n i t e : 
V Ch ips 

B o l l a r d s . Type/S ize :_ . 

2 " PVC Sch. 40 , 0 . 4 0 " S l o t t e d 
Screen Type/Size: 

NA Cement/Grout:. 

Water :__P.QLQt>_Le_ 

Riser Type/Size 2" PVC Sch. 40 

Yes TRS Locking Expandable Casing Plug? !__? Site Northing: 

Bottom Cap Used?. Yes Site Easting: . TBS 
Other:. 

P r o j e c t tf: _Q5 ~0_38_ P r o j ect Nome: _ _ _ B ^ p O m f j e j d__R_L_ j n e r y _ E l e v a t i o n : . TBS 



n s t a I I a f i on D I a g r a m 
M o n i t o r i n g We l I No. OW 1+50 

505-523-7674 E I e v a t i on 
R e f e r e n c e 

Concrete: 0.0 . f t . 

If 

V 

Grout f t . 

Bentonite Plug: 1J_ 9 f t 

7T 

1 

A 

Sand Pack: 

7.0 f t . 

_L 

if 

Screen: 

5-0 . f t , 

V 

Aluminum Lockable Cover 

Steel Casing 

TOTA" AAA 

Top of Ben+onite 
JL 

2.5' 

Top of Sand Pack V 
5.0' 

Top of Screen JL 
7.0' 

Top of Nacimiento 

1 2-°' Ft. 

Bottom of Screen 1 2.0 _L 
Piezometer Tip 12.0' 
Bottom of Boring 1 2 . 0 V 

5, " 
Boring Diameter: 

Sand Type 10-20 Si I i c a NA 

B e n t o n i t e : 
. V Chips 

B o l l a r d s . T y p e / S i z e : _ . 

2 " PVC Sch. 40 , 0 . 0 1 0 " S l o t t e d 
Screen Type/Size: 

Cement/Grout:. NA Riser Type/Size 2 " PVC Sch. 40 

W a t e r : Po tab Ie Locking Expandable Casing Plug? Site Northing: J___L. 

Yes Site Easting: TJ_S_. 

Other: 

^Project #:l-_5"-0^8_ Project Name:. 

Bottom Cap Used?_ 

. oo m f j _e J _d _ _R ef j _n er y_ E, e vat; on: L__S 



I n s t a l I a t i on D i a g r a m 
M o n i t o r i n g W e l I No. OW 3+85 

505-523-7674 E I e v a t i on 
R e f e r e n c e 

Concrete: 0.0 . f t . 
A 

V 
7\ 

Grout: ___P_P f t , 

9 c 

Bentonite Plug: !"_*_ f t . 

A 

Sand Pack: 

7.0 . f t . 

-y-
__ 

A 

Screen: 

_____P____ft. 

JL 

Sand T y p e r l Q - _ P . . S 1 1 1 CO 

B e n t o n r t e : J l L £ h i . 5 . . 

NA 
Cement/Grout: 

Water :__Pi_+__bJ_e 

Aluminum Lockable Cover 

Steel Casing 

/OTA AAA 

Top of Bentonite 

377J^ 

Top of Sand Pack 

JL 

JL 
5 . 5 ' 

Top of Screen JL 
7 . 5 ' 

Top of Nacimiento 

12.5' 
Ft, 

Bottom of Screen 1 2.5 _L 
Piezometer Tip 12.5' JL 
Bottom of Boring 1 ^ 0 

Boring Diameter: 

NA Bollards. Type/Size:_. 

2" PVC Sch. 40, 0.010" Slotted 
Screen Type/Size: 

R i ser Type/S i ze: _2.1'_._ VC„ S_Ch_.__ 4 Q_ 

Yes 
Locking Expandable Casing Plug? !___ Site Northing: 

TBS 

Bottom Cap Used?. Yes S i t e E a s t i n g : . TBS 
Other : 

P ro j ec t # :_P_§nPA§- P ro jec t Name:. .LP.OOlf j _ _ J _ _ _ _ _ e _ f _ J _ e _ _ _ _ E I evat i on: _ _ _ I _ S_. 

I___M__-



I n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g Wel I No. OW 5+50 

505-523-7674 E I e v a t i on 
R e f e r e n c e 

A 

Concrete: 9 -9 f t . 

V 

Grout: ___PJP f t . 

Bentonite Plug: f t . 

A 

A 

Sand Pack: 

6.7 f t . 

A 

Screen: 

5.0 . f t . 

JL 

JL 

Aluminum Lockable Cover 

Steel Casing 

TOT7K AAA 

Top of Bentonite 

1.0' 

Top of Sand Pack 

J_ 

4.0' 
Top of Screen 

5.7' 

Top of Nacimiento 

9.5' 
Ft. 

Bottom of Screen 0.7' 

Piezometer Tip 10.7 V 

Bottom of Bor i ng 1 0. 7 ' V 

Boring Diameter:. 8 V 

Sand Type . 10 -20 Si I i c a Bollards. Type/Size:. NA 

Bentoni t e : 
3 V Chips 

NA 

Screen Type/Size: 
.2" PVC Sch. 40, 0.010" S l o t t e d 

Cement/Grout:. 

Water :._P_QlQD_Le 

R i ser Type/S i ze: 2 1VC__Sch_..__4 0_ 

V A C TQC 

Locking Expandable Casing Plug? !__r Site Northing: 

Bottom Cap Used?- Yes Site Easting: T B ; 

Other:. 

Pro jec t «:_Q5-g_3_8_ P r o j e c + Name:___B.LP.Q0lf j _ _ J _ _ _ _ _ _ _ _ J n e r y . E I evat i o n : . . I B S . 



I n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g W e l I No. OW 6+70 

505-523-7674 E I e v a t 1 on 
R e f e r e n c e 

Concrete: f t . 

V 

Grout: P_. 0 f t 

Bentonite Plug: f t . 

A 

Sand Peck: 

7.0 f t , 

___ 

If 

Screen: 

5.0 . f t . 

JL 

Aluminum Lockable Cover 

Steel Casing 

/TWO AAA 

Top of Bentoni+e 

4.0' 

Top of Sand Pack 

JL 

6 . 5 ' 
Top of Screen V 

7 . 5 ' 

Top o f N a c i m i e n t o 

1 3 . 0 ' F t . 

Bottom of Screen 13.5 V 

Piezometer Tip 13.5' 

B ot torn of Bor i ng 13.5' JL 

Boring Diameter: 

Sand Type: 

Bentonite: 

Cement/Grout: 

Water: 

. 10-20 S i I i c a NA 

V Ch ips 

B o l l a r d s . Type/S ize :_ . 

2 " PVC Sch. 40 . 0 . 0 1 0 " S l o t t e d 
Screen Type/Size:. 

NA R i ser Type/S i ze: _2_1 P V C__S Ch_.__ 4 Q. 

PotabIe Locking Expandable Casing Plug? Site Northing: J____. 

Bottom Cap Used?_ Yes Site Easting: T B ; 

Other: 

Project n: __5__0_3_8_ Project Name:. B_LPj__nf j__J i. ______ j ner y_ E i evat; on: __ J_B_S_. 

HI 



I n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g Wel I No. OW 8+10 

505-523-7674 E I e v a t i on 
R e f e r e n c e 

Concrete: 0.0 . f t . 

A 

V 

Grout: PJP f t , 

Bentonite Plug: L\_5 f t 

A 

SaTTd Pack; 

7.0 . f t , 

-){• 

V 

A 

Screen: 

___5_P____ft, 

V 

JL 

Aluminum Lockab le Cover 

S tee l Cas ing 

IKlflK A A A 

Top o-f Bentonite 

4.5' 

Top of Sand Pack V 
6.0' 

Top of Screen 

7.0' 

Top of Nacimiento 

7.0 
Ft 

Bottom of Screen 1 3 . 0 V 
Piezometer Tip 13.0 V 
Bottom of Boring 13.0 JL 

Boring Diameter: . 8 V 

Sand Type: 1 0 - 2 0 S i I i c a Bollards. Type/Size:. NA 

. , V Chips 
Benton i t e : 

NA 
Cement/Grout: 

Water :___Pt_qb_l_e_ 

Screen Type/Stze:A 

Riser Type/Size: 2 1 PVC__SC_h_.___40. 

Yp<- T R S 
Locking Expandable Casing Plug? L_? Site Northing: __rL 

Bottom Cap Used?_ Yes S i t e E a s t i n g : . T B S 

Other : 

' p r o j e c t # : P _ j j 0 3 _ 8 _ Pro jec t Name: . P. L PJ? Dl f J __J___ __ e t J J ] e -C E I evat i on: JJ_ _S_. 



n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g Wel I No. OW 11+15 

505-523-7674 E I e v a t i on 
Re fe rence 

Concrete: 9-9 f t 

A 

v 

Grout: P_-P f t . 

Bentonite Plug: f_*J> f + 

7\ 

/v 

.nd Pack; 

9.0 . f t . 

JL 

A 

Screen: 

7.5 . f t . 

JL 

JL 

Aluminum Lockable Cover 

i t e e I Casing 

A A A 

Top of Bentonite 

2.0' 

Top of Sand Pack 

4.5' 
Top of Screen 

JL 

IL 
6.0' 

Top of Nacimiento 

9.0' 
Ft 

Bottom of Screen 1 3 . 5 ' y 

Piezometer Tip 13.5' JL 
Bottom of Bor ing 1 3 . 5 ' JL 

8 5 / " 
Boring Diameter: 

Sand Type: 

Benton i te : 

.10-20 S i I i ca 

V Chips 

NA 
Bollards. Type/Size: -Ll 

2" PVC Sch. 40, 0.010" Slotted 
Screen Type/Size: 

NA Cement/Grout:_ 

Water :___0_ab_|e_ 

R i ser Type/S i ze: 2 l.PyC__SC_h .__ _40. 

V p r T PC 

Locking Expandable Casing Plug? !__? Site Northing: 

Bottom Cap Used? Site East ing: ___JJ___. 

Other: 

Pro jec t * :_P5-0_3JL Pro ject Name:.- J - L P P O l f j _ _ J _ _ . J _ § t J n_LCY_ E l e v a t i o n : . T B ! 

H I m 



I n s t a I l a t i o n D i a g r a m 
M o n i t o r i n g Wel I No. OW 14+10 

505-523-7674 E I e v a t i on 
Re fe rence 

A 
Concrete: 9-9 f t . 

V 
A 

Grout: PJP f t , 

Bentonite Plug: 9-9 f t . 

/v 

nd Pack: 

6.2 . f t , 

Screen: 

____L_____ft. 

V 

B o r i n g D i a m e t e r : 85', 

Sand Type 10-20 S i I i ca 

A lum inum L o c k a b l e Cover 

S t e e l C a s i n g 

A~X"A A A A 

Top o f B e n t o n i t e 

Top o f Sand Pack 

V 

Top o f Screen JL 
5 . 0 ' 

Top o f N a c i m i e n t o 

9 ' ° ' Ft. 

Bottom of Screen 10.0' 

Piezometer Tip 1 0 . 0 ' JL 
B o t t o m o f Bor i ng 1 0 . 0 ' JL 

NA 

B e n t o n i t e : 
V C h i p s 

B o l l a r d s . T y p e / S i z e : _ 

2 " PVC Sch . 4 0 , 0 . 0 1 0 " S l o t t e d 
Screen T y p e / S i z e : . 

NA 
Cement/Grout: !__ 

Water :..___+____L§. 

Riser Type/Size: 2 :„PVC._Sch_.__40. 

Ypc, TRS 
Locking Expandable Casing Plug? lsz.tr. Site Northing: 

Bottom Cap Used?- Yes , S i t e E a s t i n g : . TBS 

O t h e r : . 

project *: P_5-0_38_ P r o j e c t N a m e : ___BJo_omf j e J d_ Ref j _nery_ Eievati< TBS 



I n s + a l l a t i o n D i a g r a m 
M o n i t o r i n g Wel I No. QW 16+60 

505-523-7674 E I e v a t i on 
Re fe rence 

Concrete: 9-9 f t . 
If 

V 

Grout: PJP f t , 

Bentonite Plug: A'_8 f t 

A 

Sand Pack: 

7.0 . f t . 

JL 

IK 

Screen: 

5.0 . f t . 

V 

V 

Aluminum Lockable Cover 

Steel Casing 

A / \ 7 \ i f T F / \ 

Top of Bentonite 

2.0' 

Top of Sand Pack 

JL 

5 .8 ' 
Top of Screen JL 

7 .5 ' 

Top of Nacimiento 

12.0' Ft. 

Bottom of Screen 1 2 . 5 ' \/ 

Piezometer Tip 12.5' 
Bottom of Boring 1 2 . 5 __ 

8 5 V 
Boring Diameter: _ __. 

Sand Type : 

B e n t o n i t e : 

10-20 S i I i ca 

V Chips 

NA 
Bollards. Type/Size: - l l 

2" PVC Sch. 40, 0.010" Slotted 
Screen Type/Size:. 

NA Cement/Grout: 

Water: ___Pl___J_§_ 

R i ser Type/S i ze: l . l j _ V C _ S_Ch_.__ A 0_ 

Other: 

V p s TRC 
Locking Expandable Casing Plug? S i t e Northing: 

Bottom Cap Used?. Yes S i t e E o s t i n g : . TBS 

P r o j e c t * : 0 _ - Q _ 3 _ 8 _ P r o j e c t Name: . . . B J p O m f j e j _ d _ R e f _ i_Q§ry_ E l e v a t i o n : TBS 



I n s t a I l a t i o n D i a g r a m 
M o n i t o r i n g W e l l No. OW 19+50 

505-523-7674 E I e v a t I on 
R e f e r e n c e 

A 
Concrete: 9 l9 f t . 

V 

Grout: P_. 0 f t , 

Bentonite Plug: 1J_ 9 f t 

A 

-Yr 

A 

Sand Pack: 

7. 1 f t 

IL 

7TT 

Screen: 

5.0 . f t . 

JL 

IL 

Aluminum Lockable Cover 

Steel Casing 

w n AAA 

Top of Bentonite 

1.0' 

Top of Sand Pack 

JL 

JL 
2.9' 

Top o f S c r e e n JL 
5 . 0 ' 

Top of Nacimiento 

10.0' Ft. 

Bottom of Screen 1 0 - 0 ' \f 

Piezometer Tip 1 0 . 0 

Bottom of Boring 0.0' 

Boring Diameter:. 

Sand Type 10-20 Si I i c a NA 

B e n t o n i t e : _ 

C e m e n t / G r o u t : 

3 V Chips 

B o l l a r d s . T y p e / S i z e : _ . 

2 " PVC Sch. 40 . 0 . 0 1 0 " S l o t t e d 
Screen Type/Size: 

NA Riser Type/Size: . 2 " PVC Sch. 40 

W a t e r : 

O t h e r : . 

P o t a b I e Ypc T R S 
Locking Expandable Casing Plug? L_? Site Northing: 

Bottom Cap Used? Yes Site Easting:. TB5 

Project «:i_5__0_3?_ Project Name:. _ B_ L p_o m-F J _e J _<d _ _R ejf j _n e_r_ y_ E i evat ion: __J__S_. 



505-523-7674 

I n s t a l I a t i o n D i a g r a m 
M o n i t o r i n g W e l I No. OW 22+00 

E I e v a t i on 
R e f e r e n c e Steel Vault - Flush Mount 

Concrete: 9-9 f t , 
If 

V 
A 

Grout: P_ 9 f t . 

Bentonite Plug: 9 J 9 f t 

A 

Sand Pack: 

6.5 f t . 

Screen: 

5.0 

JL 

Sand Type:lQ-2P_S_;j_ica 

Benton ; +e:.V.ChipS__ 

NA 
Cement/Grout: .1-

Water :._PPl__P_Le 

JL 

+ t , 

JL 

- C o n c r e t e 

" Sand 

ATO\ A A A 

Top o-f Bentonite JL 
3.5 

Top of Sand Pack V 

6 . 5 ' 
Top of Screen JL 

_.o' 

Top o f N a c i m i e n t o 

1 2 . 0 F t , 

Bottom of Screen 14.0' 

P iezometer Tip 14.0' 

Bottom of Boring 14.0' 

" 
Boring Diameter: 

NA 

__ 

Bollards. Type/Size:_. 

, . 2 " PVC S c h . 4 0 , 0 . 4 0 " S l o t t e d 
Screen Type/Size: 

R i ser Type/S i ze: I . l.PVC.Sch.... 40_ 

Locking Expandable Casing Plug? !__? Site Northing: 

Bottom Cap Used?- s ; + e Edsting: J j _ _ _ 

Other: 

'project *:P_5-Q_38_ Project Name:__ JUPPDl f J __J__. _____ !_§____ E I evat i on: 



I n s t a I l a t i o n D i a g r a m 
M o n i t o r i n g We l I No. OW 23+10 

505-523-7674 E I e v a t i on 
R e f e r e n c e 

Concrete: 9 -9 f t 

A 

V 

Grout: ___P__P f t . 

Bentonite Plug: 1J_ 5 f t 

A 

nd Pack; 

8.0 . f t . 

7T 

~A~ 

Screen: 

f t 

___ 

Aluminum Lockable Cover 

Steel Casing 

ra AAA 

Top o f B e n t o n i t e 

6 . 5 ' 

T o p ' o f Sand Pack 

JL 

v 
8 . 0 ' 

Top o f S c r e e n JL 
5 . 0 ' 

Top o f Nac im ien to 

1 4 . 0 ' p + > 

B o t t o m o f S c r e e n 1 5 . 0 ' 
JL 

P i e z o m e t e r T i p 15.0' j 
B o t t o m o f Bor i ng 1 5 . 0 ' i_ 

8 5 V ' 
Boring Diameter: __. 

Sand Type . 10 -20 Si I i c a 

B e n t o n i t e : 
3 V ' Ch ips 

Bo I lords. Type/Size: _A 

2" PVC Sch. 40. 0.010" S l o t t e d 
Screen Type/Size: 

Cement/Grout: NA R i s e r T y p e / S i z e : l . P V C _ _ S C h . _ _ 4 Q j 

Water 

O t h e r : . 

. P o t a b l e L o c k i n g E x p a n d a b l e C a s i n g P l u g ? T j ? ? S i t e N o r t h i n g : J J _ ~ L 

Bottom Cap Used? Yes S i t e E a s t i n g : . TBS 

P r o j e c t # : _ _ _ P r o j e c t Name: . B_ L PP Olf j __ J ----- __f J _Q eJ_ E I e v a t i o n : TBS 



I n s t a l I a t ! o n D i a g r a m 
M o n i t o r i n g W e l I No. OW 23+90 

505-523-7674 E I e v a t i on 
R e f e r e n c e 

If 
Concrete: 9_9 f t . 

V 

Grout: 9 f t . 

Bentonite Plug: _2J_° f t 

A 

nd Pack: 

8.0 +t. 

JL 

If 

Screen: 

_ _ _ _ _ _ _ _ _ _ f t . 

V 

JL 

Aluminum Lockable Cover 

Steel Casing 

M A AAA 

Top of Bentoni+e 

5.0' 

Top of Sand Pack 

V 

V 
7.0' 

Top of Screen V 

10.0' 

Top of Nacimiento 

13.5' Ft. 

Bottom of Screen 1 5 - 0 JL 
Piezometer Tip 15.0' 
Bottom of Boring 1 5 . 0 V 

Bor ing Diameter : . 
1 5. " 

Sand Type: 1 0 - 2 0 S i I i c a NA 

Bentoni t e : 
3 / s" Ch i ps 

B o l l a r d s . Type /S ize :_ . 

2 " PVC Sch. 40 . 0 . 0 1 0 " S l o t t e d 
Screen Type/S ize : 

NA Cement/Grout:. 

Water: __P_9__qb_l_e_ 

Riser Type/Size 2" PVC Sch. 40 

Other: 

Yes T R S Locking Expandable Casing Plug? !___ Site Northing: ____ 

Bottom Cap Used? Yes Site Easting: TBS 

Pro jec t # : P5-Q_3_8_ P ro jec t NOTO: ___B_LpOmf j e J d _ _R e f _ i _ n e r y _ E l e v a t i o n : _ _ I B S . 

HI 



I n s t a I l a t l o n D i a g r a m 
M o n i t o r i n g W e l I No. OW 25+70 

505-523-7674 E I e v a t i o n 
R e f e r e n c e 

A 
Concrete: 9-9 f t . 

v 

Grout: PJP f t . 

Bentonite Plug: 3-9 f t . 

A 

Sand Pack: 

6.3 . f t . 

-x-
V 

7TT 

Screen: 

5.0 . f t . 

JL 

JL 

Aluminum Lockable Cover 

Steel Casing 

AAA AAA 

Top of Bentonite V 
3.0' 

Top of Sand Pack JL 
5.8' 

Top of Screen V 

6.0' 

Top of Nacimiento 

10.0' Ft. 

Bottom of Screen 11.0' 
JL 

Piezometer Tip 11.0' V 
Bottom of Bor i ng 1 1 . 0 JL 

8 V' 
Boring Diameter: __. 

Sand Type 10-20 S i I Ica Bollards. Type/Size: NA 

Bentonite: 

Cement/Grout: 

V Ch ips 

Water: . 

Other : 

NA 

P o t a b I e 

Screen Type/Size:].l_P__C__Sch^_^O.OW^SJoj-f^ 

Riser Type/Size:_2_ 1___VC__SC_h...__4_0_ 

Locking Expandable Casing Plug? - l - ? Site Northing: J___L 

Bottom Cap Used?. Yes Site Edsting: TBS 

Project #:J?_5 03_8_ Project Name:. B_L pjDnrf j_e J _<d _R ejf J_n er y_ E I e v a t i o n : TBS 



HH H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

May 27, 2005 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505)632-4161 
FAX (505)632-3911 

RE: Phase II Monitoring Order No.: 0505104 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 7 samples on 5/12/2005 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NEm Suite • • Albuquerque, NM 87109 
505.345.3975B Fax 505.345.4107 

www. hallenvironmental. com 



Hall Environmental Analysis Laboratory Date: 27-May-05 

.IENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0505104 

Phase II Monitoring 

0505104-01 

Client Sample ED: CW6 + 70 

Collection Date: 5/11/2005 9:15:00 AM 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: MAP 
Fluoride ND 0.50 mg/L 5 5/24/2005 
Chloride 2400 10 mg/L 100 5/24/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/12/2005 
Sulfate 170 2.5 mg/L 5 5/24/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/24/2005 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 2.7 0.50 ,g/L 1 5/16/2005 4:54:42 PM 
Toluene ND 0.50 ug/L 1 5/16/2005 4:54:42 PM 
Ethylbenzene ND 0.50 pg/L 1 5/16/2005 4:54:42 PM 
Xylenes, Total 1.3 0.50 ug/L 1 5/16/2005 4:54:42 PM 

Surr: 4-Bromofluorobenzene 100 83.3-121 %REC 1 5/16/2005 4:54:42 PM 

EPA METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

EPA 6010: TOTAL RECOVERABLE METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/16/2005 2:09:29 PM 

B B B a r i u m 0.34 0.020 mg/L 1 5/16/2005 2:09:29 PM 
Cadmium ND 0.0020 mg/L 1 5/16/2005 2:09:29 PM 
Chromium ND 0.0060 mg/L 1 5/16/2005 2:09:29 PM 
Lead ND 0.0050 mg/L 1 5/16/2005 2:09:29 PM 
Selenium ND 0.050 mg/L 1 5/16/2005 2:09:29 PM 
Silver ND 0.0050 mg/L 1 5/16/2005 2:09:29 PM 

ualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 1 . 1 Q Page l o f 7 

1 / 1 o 



Hall Environmental Analysis Laboratory Date: 27-May-05 

.IENT: 

L a b Order: 

Project: 

L a b I D : 

San Juan Refining 

0505104 

Phase II Monitoring 

0505104-02 

Client Sample ID: CW 8 + 10 

Collection Date: 5/11/2005 10:30:00 AM 

Matrix: AQUEOUS 

A n a l y s e s Result P Q L Qual Units D F Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: MAP 
Fluoride 0.29 0.10 mg/L 1 5/24/2005 
Chloride 1100 10 mg/L 100 5/24/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/12/2005 
Sulfate 720 50 mg/L 100 5/24/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/24/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 430 25 M9/L 50 5/16/2005 5:26:08 PM 
Toluene ND 25 P9/L 50 5/16/2005 5:26:08 PM 
Ethylbenzene 51 25 pg/L 50 5/16/2005 5:26:08 PM 
Xylenes, Total 660 25 pg/L 50 5/16/2005 5:26:08 PM 

Surr: 4-Bromofluorobenzene 102 83.3-121 %REC 50 5/16/2005 5:26:08 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

E P A 6010: TOTAL RECOVERABLE METALS Analyst: CMC 
• - A r s e n i c ND 0.020 mg/L 1 5/16/2005 2:13:35 PM 
D B a r i u m 0.49 0.020 mg/L 1 5/16/2005 2:13:35 PM 

Cadmium ND 0.0020 mg/L 1 5/16/2005 2:13:35 PM 
Chromium ND 0.0060 mg/L 1 5/16/2005 2:13:35 PM 
Lead ND 0.0050 mg/L 1 5/16/2005 2:13:35 PM 
Selenium ND 0.050 mg/L 1 5/16/2005 2:13:35 PM 
Silver ND 0.0050 mg/L 1 5/16/2005 2:13:35 PM 

ualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level „ , „ 0 Page 2 o f 7 

2 / 1 8 



Hall Environmental Analysis Laboratory Date: 27-May-05 

FLIENT: 

Lab Order: 

Project: 

Lab ED: 

San Juan Refining 

0505104 

Phase II Monitoring 

0505104-03 

Client Sample EO: OW11 + 15 

Collection Date: 5/11/2005 11:45:00 AM 

Matrix: AQUEOUS 

Analyses Result PQL Qual Uni ts DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: MAP 
Fluoride 0.43 0.10 mg/L 1 5/24/2005 
Chloride 320 5.0 mg/L 50 5/24/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/12/2005 
Sulfate 130 5.0 mg/L 10 5/24/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/24/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 420 25 M9/L 50 5/16/2005 5:57:32 PM 
Toluene ND 25 ug/L 50 5/16/2005 5:57:32 PM 
Ethylbenzene 140 25 pg/L 50 5/16/2005 5:57:32 PM 

Xylenes, Total 520 25 pg/L 50 5/16/2005 5:57:32 PM 
Surr: 4-Bromofluorobenzene 104 83.3-121 %REC 50 5/16/2005 5:57:32 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
m Arsenic 0.037 0.020 mg/L 1 5/16/2005 2:17:47 PM 

Barium 1.9 0.20 mg/L 10 5/16/2005 3:06:50 PM 
Cadmium ND 0.0020 mg/L 1 5/16/2005 2:17:47 PM 
Chromium 0.020 0.0060 mg/L 1 5/16/2005 2:17:47 PM 
Lead 0.028 0.0050 mg/L 1 5/16/2005 2:17:47 PM 
Selenium ND 0.050 mg/L 1 5/16/2005 2:17:47 PM 
Silver ND 0.0050 mg/L 1 5/16/2005 2:17:47 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 3 o f 7 

3 / 1 8 



Hall Environmental Analysis Laboratory Date: 27-May-05 

CLIENT: 

Lab Order: 

Project: 

Lab ED: 

San Juan Refining 

0505104 

Phase II Monitoring 

0505104-04 

Client Sample ED: CW 14 + 10 

Collection Date: 5/11/2005 1:45:00 PM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Uni ts DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: MAP 
Fluoride 2.1 0.10 mg/L 1 5/24/2005 
Chloride 78 2.0 mg/L 20 5/24/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/12/2005 
Sulfate 2300 25 mg/L 50 5/27/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/26/2005 

EPA METHOD 8021B: V O L A T I L E S Analyst: NSB 
Benzene 9800 25 pg/L 50 5/16/2005 6:28:57 PM 
Toluene ND 25 pg/L 50 5/16/2005 6:28:57 PM 
Ethylbenzene 2100 25 pg/L 50 5/16/2005 6:28:57 PM 
Xylenes, Total 1300 25 pg/L 50 5/16/2005 6:28:57 PM 

Surr: 4-Bromofluorobenzene 108 83.3-121 %REC 50 5/16/2005 6:28:57 PM 

EPA METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

EPA 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
Arsenic ND 0.10 mg/L 5 5/16/2005 3:09:42 PM 
Barium 0.33 0.10 mg/L 5 5/16/2005 3:09:42 PM 

^ " " ^ Cadmium ND 0.010 mg/L 5 5/16/2005 3:09:42 PM 
Chromium ND 0.030 mg/L 5 5/16/2005 3:09:42 PM 
Lead ND 0.025 mg/L 5 5/16/2005 3:09:42 PM 
Selenium ND 0.25 mg/L 5 5/16/2005 3:09:42 PM 
Silver ND 0.025 mg/L 5 5/16/2005 3:09:42 PM 

.Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 4 of 7 

4/18 



Hall Environmental Analysis Laboratory Date: 27-May-05 

.IENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 
0505104 

Phase II Monitoring 

0505104-05 

Client Sample ED: OW 14 + 10 

Collection Date: 5/11/2005 2:15:00 PM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Uni ts DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: MAP 
Fluoride 0.53 0.10 mg/L 1 5/24/2005 
Chloride 73 2.0 mg/L 20 5/24/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/12/2005 

Sulfate 350 10 mg/L 20 5/24/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/26/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 10000 50 pg/L 100 5/16/2005 8:02:40 PM 
Toluene ND 50 pg/L 100 5/16/2005 8:02:40 PM 
Ethylbenzene 3900 50 pg/L 100 5/16/2005 8:02:40 PM 
Xylenes, Total 3200 50 pg/L 100 5/16/2005 8:02:40 PM 

Surr: 4-Bromofluorobenzene 106 83.3-121 %REC 100 5/16/2005 8:02:40 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
_ Arsenic 0.11 0.020 mg/L 1 5/16/2005 2:30:31 PM 

^^Barium 11 0.40 mg/L 20 5/16/2005 3:35:50 PM 
^^Dadmium ND 0.0020 mg/L 1 5/16/2005 2:30:31 PM 

Chromium 0.090 0.0060 mg/L 1 5/16/2005 2:30:31 PM 

Lead 0.73 0.0050 mg/L 1 5/16/2005 2:30:31 PM 
Selenium ND 0.050 mg/L 1 5/16/2005 2:30:31 PM 
Silver ND 0.0050 mg/L 1 5/16/2005 2:30:31 PM 

^•Qualif iers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

^ • " ^ J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 5 o f 7 
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Hall Environmental Analysis Laboratory Date: 27-May-05 

JLIENT: 

Lab Order: 

Project: 

Lab ED: 

San Juan Refining 

0505104 

Phase II Monitoring 

0505104-06 

Client Sample ED: CW 16 + 60 

Collection Date: 5/11/2005 3:00:00 PM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Units DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: MAP 
Fluoride 0.42 0.10 mg/L 1 5/24/2005 
Chloride 150 2.0 mg/L 20 5/24/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/12/2005 
Sulfate 150 10 mg/L 20 5/24/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/26/2005 

E P A METHOD 8021B: V O L A T I L E S Analyst: NSB 
Benzene 5300 25 pg/L 50 5/16/2005 8:33:39 PM 
Toluene 75 25 pg/L 50 5/16/2005 8:33:39 PM 
Ethylbenzene 3800 25 pg/L 50 5/16/2005 8:33:39 PM 
Xylenes, Total 7300 25 pg/L 50 5/16/2005 8:33:39 PM 

Surr: 4-Bromofluorobenzene 106 83.3-121 %REC 50 5/16/2005 8:33:39 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

EPA 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/16/2005 3:18:45 PM 
Barium 0.60 0.020 mg/L 1 5/16/2005 3:18:45 PM 
Cadmium ND 0.0020 mg/L 1 5/16/2005 3:18:45 PM 
Chromium ND 0.0060 mg/L 1 5/16/2005 3:18:45 PM 
Lead 0.010 0.0050 mg/L 1 5/16/2005 3:18:45 PM 
Selenium ND 0.050 mg/L 1 5/16/2005 3:18:45 PM 
Silver ND 0.0050 mg/L 1 5/16/2005 3:18:45 PM 

^Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 6 o f 7 
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Hall Environmental Analysis Laboratory Date: 27-May-05 

JLIENT: 

Lab Order: 

Project: 

Lab ED: 

San Juan Refining 

0505104 

Phase II Monitoring 

0505104-07 

Client Sample ED: Trip Blank 

Collection Date: 

Matrix: TRIP BLANK 

Analyses Result P Q L Qua l Uni ts DF Date Analyzed 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.50 ug/L 1 5/16/2005 9:04:43 PM 
Toluene ND 0.50 MQ/L 1 5/16/2005 9:04:43 PM 
Ethylbenzene ND 0.50 ug/L 1 5/16/2005 9:04:43 PM 
Xylenes, Total ND 0.50 pg/L 1 5/16/2005 9:04:43 PM 

Surr: 4-Bromofluorobenzene 98.2 83.3-121 %REC 1 5/16/2005 9:04:43 PM 

^Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 
7/18 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 7 of 7 



O 

p 

u 

•a 
5 
O 

CJ) 

c 
"S 
IG 
co 
a 
CS 
3 

60 
e 
•c o -»-> 
'S 
o 

o 

•a 

O a 
H i t S 

u £ £ 

to 

IT 
IB 

I f ) 

0) 
E 

< 
CM 

i n 
o o 
o I 
co O 
UJ _ l 

ai •o 
5 9 

c 
zi 

oc 

at 

w 
a. 
E 
ra 

i f ) 

zz 

a 

a 
CL 
CC 

Q 
CL 
CC 

5 
14— 
CO 

a: 
Q 
o_ 
cc 

c j t 

X 

O 
UJ 

cc 

i 
QC 

CL 
I f ) 

CO 

ra > 
CL 

w 

a 
CL 

at 
DC 

co 

r- T- W IT) r-

o o o o o 

Q Q Q Q Q 

< 

o 
CL 
o 
sz 
r o 

o 
Q. 

sz £ -3 o S 2 

u. o a. w z 

Q 

CO 
IO 

O) 
E 

tn 
o 
in 
o 

I 
O 

cz 
zt 
CC 

CL 
E 
ro 
c/) 

a 

a 
CL 
cc 

cc 
Q 
CL 
CC 

sz 
at 

o 
LU 
cc 

CD 
CC 

CL 
W 

> 
-C 
CL 
W 

a 
0. 

CC 

O 

a) 

ra 
c < 

r ; r ; 11) IO T -

O O O O O 

O O O O O 
Z Z Z Z Z 

0 cu 

o o 

LL O 

Q. 
O 

SZ •e 
O 
in 
zz 
o 

£ S 
<2 J? o ^ 

JZ 3 
CL C/> 

z 
< 

~ 
Z +̂  
z 
c/> < 
CO 

o 
Z 
CD 

I f ) 

ra 
E 

< 
CM 

c 
zz 
CC 

a 
tz 
CD 

o 

=1 

o 

o 
fl-
CC 

i 
I D 
cc 
o 
CL 

cc 

o 
LU 
cc 

ra > 
% 
DC 
z-C 
CL 
co 

co 
Zl 
ra > 
CL 
Cf) 

a 
CL 

CD 
CC 

CD 
% 
CO 

c 

< 

o o o o o 

o o o o o 

o o o o o 

o o o o o 

o o o o o 

o o o o o 

T ~ v - i n i n T -

o o o o o 

O O O 
Z Z Z Si z 

CL 
tn < 
s 
ro 

o 
sz 
CZL 
o 
sz 
tz 

o 

o 
sz 
CL 

Z 
co < 

Z +̂  
z 
< 

IS 
LL O 

8/18 



o 

00 

a 
'3 
i s <L> 
Pi 
a 
CS 
3 

— w- i 
a o 
CfJ u~) 

oo o 
u 

ao 
c •c 
o 

4—» 

'3 
o 
2 
ca 

. f i 

o 
PH 

CM 2 

CM i n 
25 SS 

>• Z cr 
o 

CO 

< 
CM 
lO o 
t n 

CJ 

c 
3 
CC 

o 

D 
CL 
cc 

Q 
CL 
CC 

5 
co 

CC 
Q 
CL 

CC 

JZ 
co 

i 

o 
ui cc 

5 
u— 
CD 
CC 

CL 
CO 

CD 
3 

5 
CL 
CO 

O 
CL 

CD 
CC 

_ l 
m 
s 
g 
CD Q CD 
o. >, 
E CD CO 
CO cz 
to O < 

i - ; T - tn m T -

o o o o o 

Q O O Q O 

U) 

< 
ra sz 
CL 
Ul 
o 
CL 
O 
SZ 
t 
O 

z 
co < 
CD 

Z 
+ 

2 

o o E 
£ J : 3 s 
O CL CO z 

t n o 

§ s 
i n 
£M m 
S5 <P 

o 
Z 
cr 
CD 

CO 

CO 

E 

CM 
i n o m o 

CC 

m 

Q 

CD 

O 

o 
CL 
cc 

Q 
CL 
cc 

CD 

cc 
Q 
CL 
CC 

sz 
ai 
X 

o 
u i 
CC 

2 
CC 

CL 
CO 

CD 
3 

CL 
CO 

O 
C L 

CD 
CC 

E 
CO = : 

CO O 
CZ 

< 

T-; T - t n tn T -

o o o o o 

Q D D D Q 
Z Z Z Z Z 

0) 

< 

o 
Q. 
O 

JZ 
•C 
O 
CO 

o 

i l 
CD 

T3 

Z 
CO 

< 
•c 
Z 

z 
to < 

ra 
_ s - 3 
LL O CL CO 

tn o 

8 » 
3 ? 
CM CO 
55 <p 
CD 

CO 

cr 
CD 
CO 

< 
to 
CM 
t n 
o 
tn 

o o 
o I 
CO CJ 
LU _ l 

CD 

•a 
cS 9 

3 
CC 

C L 

E 

a 

a 
CL 
cc 

Q 
CL 
CC 

i 
CC 
Q 
CL 
CC 

O) 

X 

o 
LU 
CC 

"5 
cc 
CL 

co 
CD 
3 
ro > 

CL 
CO 

o 
CL 

CD 
CC 

CO O 

>. 
ro 
c < 

T-; *- i n m T -

o ci o o o 

Q Q Q D Q 
Z Z Z Z Z 

CD 

I 2 
CL CO 

8 < 
O ' C 

J Z . t ; 
•C Z 
O 
co" 3 
i 

o 
JZ 
C L 
CO 

s 3 

O CL CO 

Z 
co < 
CD 

fi E? 

8 2 
* § 
5 Q 
or) OS 

c/3 Oi 

E 

t . 
o 
o. 

"8 B 

3 -B 

a 1 

o S .£ ra 3 

9/18 

m 



D 
Q. 

O 
CO 
CM 
CO 
CO 

CO 
D 

ro sr 
C CD 
< CO 

3 < 
CO 
T -
u> 
o 
LO 

^ ° l 
CM Q 

CO U . 
g £ 
i o o. 
bi 

"D 

cS 9 
3 

cc 

5 
Q 

E 
i o 
j * 
c 
JS 
CO 

c 
CD 
CO 
ra 
CD 

at 

E g 
ra = 
co O 

Q 
0. 
cc 

o 
a. 
LX 

2 <*— 
CD 
CC 
Q 
CL 
CC 

I 

O 
LU 
cc 

cc 
X 
CL 
CO 

CD 
3 
CO > 
iC 
o_ 
CO 

a 
CL 

in 
CD 
CC 

CO 
CO 

CO HO IO LO O 
O O O O 

0 0 0 05 
Z Z Z ™ 

o 

CD 

CD 
CD 

CD 
c 
CD 
N 
C 
CD 
n 
g 
o 
3 

5= 
O 
E 
2 

CD 

=9 £ 
>-> CD 

LU X 

CL 
CD 

CT 
<D 
CO 

CO 

E 

J? < 
i n 
o 
LO 
O 

CD 
C 
3 
CC 

co 
o> 
i -

CQ 

- '"T I — 
in 

co E 
co 
c/> 

c 
CD 

a 

Q 
CL 
CC 

Q 
a. 
CC 

2 
M— 
cu 
cc 
D 
CL 
CC 

X 

o 
uu 
cc 

2 
tc 
X . 
C L 
CO 

CD 
_3 
CO > 
X 
CL 
CO 

to 5 

"O —I 

8 9 2 
to 

CD 
CC 

o 
CO 

o 
z 
cr 
CD 

CO 

CO 

E 

m 
LO 
O 
LO 
O 

a 1 

o 

Q 

c 
3 
DC 

CO 

03 
CL 

E 

CO 
3 

a 

a 
CL 
cc 

i 
cc 
Q 
CL 
CC 

X 

O 
LU 
cc 

CD 
cn 
x 
CL 
CO 

X 
CL 
CO 

O 
LL 

CD 
CC 

CO O 

CO 
c 

< 

CM CM CM CD LO LO LO 
o o o o o o o 
O o " P P O r-; O 

a a a o a a o 
z z z z z z z 

co ra JZ CD CD = 
CO O O —J CO CO 

o « 

10/18 



C) 

Q 

O 

S-l 
O 

•§ 
i—I 

C / j 

t——I 

+-> 

o 
f - l 

• T—l 

> 

03 

> t 
t V 3 
^2 

U 

60 
• S 

(D 

Pi 
a 
C3 
3 

o 
LT> 
o 
i n 
o 

60 
a 

•C o •*-» 
'3 
o 

T3 
1. 

O V 

" f e n * 

u £ £ 

H 

3 "5 
Q 
cx 
cu 

ct 

00 

o 
Z 
cr 
cu 
CO 

ca 
E 

m 
o 
m 

co o 

c 
3 
ce 

3 
o 

Q 
CL 
ce 

Q 
CL 
ce 

ce 
Q 
CL 
ce 

Cl) 
X 

O 
LU 
ce 

5 
"5 
ce 

CL 
t o 

CL 
CO 

O 
CL 

CD 
ce 

CL 
ID 
Q 
CQ 
T -
O o 1 

•* 
r-. 

o + 
w CO 

5 
o o 
Q 
cu g 
CL c >> 
E .2 CO 
CO c CO b < 

o 
Z 
cr 
cu 
co 

CO 
E 

< m 
o o 

CO !=; 

c 
3 
ce 

CL 
3 
Q 
O 
CO o 
o CO 

4 + 
o 
—̂ 

to 
i n o 
i n 
o o 
Q 
0 g 
CL - t - I 

E C 
CO 
CO O 

3 

o 

D 
CL 
ce 

o 
ce 

co ce 
m Q 
O CL 
0 « ce 

to 
to co „ 

JC 
2> 
X 

O 
LU 
ce 

i 
ce 

CL 
CO 

CL 
CO 

o 
CL 

0 

cc 

o o o o o o o 
co co co co co co CO 

O T O O -5T O O 

O O O 
O 
O 
CO 

d 

O O O O O O O 

O O O O O O O 

O O O O O O O 

O O O O O O O 

O O O O O O O 

eg CM CM co m m m 
o o o o o o o d d °. °. °. d °. 

o o o o 

t-- co 
CO CO 
co to 

cq 
d p 

d 

i n oo ra 
o 
o 
o 

i l l 
CO CO JZ _J CO CO 

o 
C0 — 

J2 Q 

w CX 
oo cut 

t : 
o 
Q . 

CT 

"8 a 

s 5 

Z _ 

11/18 



60 

•5 
CO 
K 
a 
c<3 

eo 
cl 
•c 
o '3 
o 

o 

« o 
C/1 o 

u 
cu 

g i g 
Cd m cu 

rt > £ 
U I? fc 

o _ 

CM r--

o 
Z 
cr 
tt) 
CO 

< 
CM 

co O 

tt) 
•a 

8 9 
1 § 
i— ce 

CO 
3 

a 

a 
ce 

a 
o_ 
ce 

> 
ce 
a 
CL 

ce 

o 
LU 

ce 

cu 
ce 
x 
CL 
CO 

> 
CL 
CO 

a 
CL 

1) 

ce 

CO 
E 
CD 

ep o 
4 
o + 
t n 09 5 
o O 

Q 

CD D a) 
O. c 
E CD CO 
CO c 
CO 5 < 

UO 
o 
o 
CM 

0) 

IS 
Q 

o 
Z 
D" 
CO 

CO 

O 

ce 

o 

Q 
ra­
ce 

a 
CL 
ce 

CO 
ce 
a 
CL 

ce 

X 

O 
LU 

ce 

if 
ce 
CL 
CO 

CM § T— _ 

CL 
CO 

O 
CL 

tt) 

ce 

a 
CO 

s 
CQ 

p o 
4 r-
o + 
tn to 
o 
m 
o o 
9 
a) 9 CD 
CL c •5. 
E ro 
CO q 

to 6 < 

Q 

to 
CM 
to 
CO 

o 
Z 
CT 
CO 

CO 

c 
3 < to 

T -
LO 
O 
m 
o 

T - | 

CM Q 

00 LL 5 9 to a. 
co 
•o 

8 9 

ce 

a 

Q 
Q_ 

ce 

• 
CL 
ce 

i 
ce 
a 
CL 

ce 

O) 

X 

o 
LU 

ce 

5 
i t -
CD 
ce 
x 
CL 
CO 

a 
CL 

3 
CO 
CD 

ce 

(/> 
E 
ro 

o o 
4 1 -

o + V -

i n 
co O

S
 5 

o O 

9 
CO Q 

0) 

m
pl

 

c 
_CD a

ly
t 

CO c 
to O < 

o o o o o 

f CM CO CM 

I co co t r co 

S O) o S r o 
cci s i r d > j s 
0 ) 0 ) 0 ) 0 ) 0 ) 

t o N ^ CD 
N O) CO CO 
CD CM IO CM 
CM O . T -

O O O O 
CM CM CM CO CM 

LO LO LO IO O 

o' d d d 

T - N CO CD CO 
p CO O O CO 
CM o> d cb co 
CM T - CM IO CM 

±3 > . 
LU X 

CD 
c 
tt) 
N 
c 
tt> 
x> 
o 

o 
E 

s 
CQ 

I 

fc 
3 
to 

Q 

CM 
to 
CO 

o 
z 
cr 
0 

CO 

c 
3 < 

to 
•t— 
LO 
o 
m 
o 

CM Q 
o — 
00 LL 

5 9 
CO 0 . 
tt) 
•o 

8 Q 

s I 
i— ce 

a 

Q 
CL 

ce 

Q 

ce 

a> 
cn 
a 
CL 
cn 

o 
LU 
ce 

2 

ce 
X 
CL 
Ifi 

X 
C L 
CO 

a 
CL 

co o CO o 
CM 

TT CD CM CM 
CO CD o T 

O) CO CM LO 

d d d d d 

CD CD CO 
O IO p o CO 
CM ai d 00 CO 
CM CM LO CM 

• t CM CO CM 

T— CM 

CO CD CO 
cb ai 00 ai cb 
00 CO CO 00 CO 

CM cn 00 ^r O) 
LO 00 

CB O) O) o 

CD 

on 

-a 
in 
E 
ro 

o o 
4 r-
o + 4— 

m 
to 

o 
in 
o o 
a 
CD a CD 

m
pl

 

c 
CO a

ly
t 

CO c 
to O < 

to • f CD o 
r- o> 00 CO 
co CM LO CM 
CM d -3-

d 

o o o o T 
CM CM CM co CM 

tq to to io o 
d o d d 

CM CO ro CM O) 
CM o> 

CM ai d cb 
CM T— CM to CM 

co ca 

§ a 
CO 

1 S 

CO 
c 
CD 
N 

O 
E o 
i 

CQ 

4 

3. £ £ If) CO 

LU X 

1 2 / 1 8 



CD 

tf a 
O 0 0 

CL X 

tf 
CL) 

I 
C/3 

oJ) 

a 

1) 
Pi 
c 
cs 

^ LO c o 
i n 

00 o 

•"3-
o 

oo 
£3 

"C 
o 

'S 
o 

H 

eu 

•a 
u 
O n 

•5 « 
« o 

L. 

CO 
m 
co 
CM 

o 
cr 
CD 
CO 

£ 

m 
to 

< m 
o o 
1 - LO 
o o 
to l 

io " 
ai 
•a 

8 9 

a: 

3 
o 

Q 

Od 

a 
CL 
od 

2 
CD 
Od 
a 
a. 
rr 

D) 

x 

o 
LU 
Od 

i 
"CD 
Od 
CL 

co 

a 
0-

3 
to 
CD 

to 

o 
to o 
o to 
4 + 
o to 
i n nc 5 
o O 
Q 

CD g 2 
CL >. E CD 05 
ca c 

i w b < 

o o o o o o 

LO LO LO LO LO LO 
CM CM CNJ CM CM CN 

LO LO IO IO LO LO 
r—- r— i— i— r— i— 

o-> c=> r— 
CO 00 ^ m re\ ~ 

CM 
CM 
O 

O 
d 

LO LO IO LO LO LO 
cS cz> <z> cS cS S 

CM CNI CO LO LO LO 
O O O O O O 
d P P °. d ° 

o o o o 

co CM t j - r -
o -tr o t t -
CD CNI O O 
LO LO LO LO 
d o d d 

*- to 
LO r--
CO CO 
t l - LO 

d d 

1 I 
CO J Z 

O O 

E 

»I s 
CD CD — 

_ l CO CO 

£ 
ro 
a 
CL 
CD 

QL 

CM 
CO 
CO 

CX 
CD 

CO 

O) 

E 

c 
ZD 

o 
O 
to 
CD 

H 

CQ 
t o 

c 
3 

a: 

+ 
to 
5 
o 

jD Zt 

n CD 
CO : = 
CO O 

3 

a 

Q 

Cd 

i 
"CD 
Od 
Q 
CL 

X 

o 
LU 
Od 

i 
0) 
Od 

CL 
to 

CL 
CO 

a 
CL 

CD 
Od 

CO CM t r _̂ IO 
cn T o -q- to 
CO CM o o CO CO 
to to to LO t l - LO 

d d d d d d 

c 

< 

o o o o o o 
CM CM CM CM CM CM 

to co CM T - LO cn 
" t CJ S N 

, j , j i o 
d 

t r ,_: 
d 

LO LO IO LO LO LO 
CM CM CM CM CM CM 

IO LO LO LO LO LO 
N- C- r-- l»- (~- N-

co s .. 
0) O) O) 

CM 
CM 
O 

CO CO 

cb o 

O 

d 

tq to LO iq to io 
ci <zi tzi cS cz> <6 

CM CM CO LO IO LO 
O O O O O O 
d P P P d ° 

o o o d 

CO CO 
O) CO CO 

• t r t i -
d o° 

co oo 
CM 

•S3 -2 c .2 
C P C c L_ 
• -S P ^ » J 
is ro JZ g » ^ 
< O O -J CO W 

13/ 18 



03 

O 
-t—> 
c3 
S-H 

o 
a 

r-l 
- 1 — I 

C/J 

13 

< 
13 
-4—» 

a 

o 
i-H 

w 
13 

00 

.3 

Pi 
c 
ca 
3 

0 0 
a •c 
'3 
o 

o 
m 
o 
V ) 
o 

CU 

.. *a 
Z O ~ 

CJ £ PH 

T f 
i— 

cr 
CP 

CO 

E 

Q 

_0 
CL 

E 
CO 

CO 

O 

a 

a 
cc 

a 
D_ 
cc 

CD 

cc 
Q 
CL. 
CC 

O) 

X 

o 
LU 

cc 

i 
cc 
iC 
CL. 
CO 

CM j j 

CL 

co 

a 
CL 

CD 
CC 

CD 
IS. 
CO 
cz 

< 

o o o o o 

O O O O O 

O O O O O 
0 ) 0 ) 0 ) 0 ) 0 ) 

T " T - IS . | S . I S . 

° LO cb CD CD 
0 ) 0 ) 0 0 

o o o o o 

LO LO LO O LO 
o ' ^ cb 

••-; LO LO T -

ci ci ci ci o 

Is. LO CO CO CD 
t LO O CD 00 
O I— CO CO CO 

•sf Tr ca co 

CO 
JZ 
CL 

a. 
o 

JZ 

o 

z 
cn < 
CD 

z 

° si-

o o o S 

LL O 

O i g 
JZ 3 
CL CO 

Q 
a. 

o 
Is-
Is-

o 
z 
cr 
CD 

w 

O) 

E 

< 
CM 

c 
Zl 

cc 

CO 

o 

0 
CL 

E 

ro 
3 

a 

D 
CL 

cc 

a 
CL 
CC 

0 
CC 
a 
01 

o 
LU 
tc 

0 
cc 
±c 
CL 
to 

CL 

to 

O 
CL 

0 
CC 

CO o 

0 

>. 
ca 
c < 

O O O O O 

o o o o o 

o o o o o 
0 ) G) O) O) O) 

CJ) CD 
CJ) O) 

o o o o o 

IO LO LO O 

T - LO LO T-

ci ci ci S ci 

CO o> 

CO 00 

LO 4 

TT LO 
0 ) CO 
cn t i ­

ro 
JZ 
CL 

o 
JZ 
tz o 

0 0 o 

"S 32 a. 
o o S >2 

LL O 

O __ 
JZ zs 
CL tO 

0 
13 
a 
CL 

>. 
CO 
c 

< 

Tf 
CO 
o 
CM 
t o 
CO 

< 
CM 

3 
CC 

D 
CL 
LC 

CC 
a 
CL 
CC 

O) 

X 

o 
LU 
CC 

i 
ID 
cc 
CL 

to 

0 
3 
CO 

> 
CL 
CO 

a 
CL 

0 
CC 

CO O 

0 

CO 
c 

< 

o o o o o 

o o o o o 

o o o o o 
0 ) 0 ) 0 ) 0 ) 0 ) 

co a) o) o is. 
2 <f cd i d cti 

O) O) 0 ) O) 

O O O T t o 
CM 

LO LO IO O LO 
d *~ cb 

T - LO LO T -

o ci ci ci ci 

CO TT LO CM CO 
T- T t T f T - 00 
LO Is. 00 Is- CO 
d Tt Tt oJ cb 

o 
JZ 
CL 
o 

JZ 
tr 
o 

z 

z + 

0 5 < 
0 

3 o H 
"5. S S 

o 
Q 

C/3 c£ 

1 1 
-> .2 

1 I 
s s 

Z -

3 JZ JZ 3 .-5 
LL O 0_ CO Z 

14/18 



CM 
T? 
CM 
55 

o 
2 
cr 
01 
CO 

CM 
If) 
O 
Ul 

° l 
O 

CC 

JD 
o . 
E 

a 

Q 
CL 
CC 

a 
CL 
cc 

cc 
a 
CL 
cc 

5 _ 

D) 

x 

o 
LLI 
cc 

CD 
CC 
iC 
CL 
CO 

IC 
CL 
CO 

O 
0 . 

CD 
CC 

CO O 

o o o o o 

O O O O O 

O O O O O 
cn as as CD cn 

I - T - CM O 

O O O O O 

LO LO LO O 

d , _ 

•<— T - LO LO * -

d d d d d 

CM CD CO CM LO 
TT CO LO CM LO 
O LO CO CO CM 

42 
CO 

JC 
CL 
CO 
O 

SZ a. o sz 
tz 

o 
CD CD 

"2 2 
o o « S 
H sz 
u- CJ 

< 
CD 

2 
+ 

co m 

o 
SZ Zl 
CL CO 

o 
Z 
cr 
CD 

CO 

CM 
IO 
o 

ZS 

_CD 
C L 

E 
CO 

CO 

Q 
CL 
CC 

Q 
D. 
CC 

CD 
CC 
Q 
CL 
CC 

g> 
X 

O 
LU 
LC 

i 
CC 

CL 
CO 

CO 

a 
OL 

CD 
CC 

O O O O O 

o o o o o 

o o o o o 
0 0 ) 0 ) 0 ) 0 

in eo T- s ^ 
° CO CO CM 

O) CJ) 0 ) O) 

o o o o o 

m LO in o m 
d cb 

r-; m LO T -

d d d d d 

O) O) CO CD CO 
co LO co co 

CM ICS CO CO CM 
TT o i cb < TT 

CL 
O 

SZ 
r 
O 

2 
+ 

CD CD 
"O "O 

CO CO ~ 
O * ; 

LL O CL CO Z 

ra 

o 
Z 
cr 
CD 

co 

< 
IO 
CM 
LO 

c 

CC 

0) 
CL 

E 

ro zs 
a 

a 
CL 
cc 

5 
cc 
Q 
CL 
CC 

sz 
D) 
X 

o 
LU 
CC 

CD 
CC 

CL 
CO 

0 . 
CO 

o 
CL 

CD 

cc 

co o 

CD 

5. 
ro 
c < 

o o o o o 

o o o o o 

o o o o o 
0 ) 0 ) 0 ) 0 ) 0 ) 

Is. CO CO T f LO 
T- ' cb cb cb Tf 
0 ) 0 ) 0 ) 0 ) 0 ) 

o o o o o 

m m m o 
d T~ 

1- ; LO m T -

ci ci S ci ci 

co m co co co 
CO CO CO CO o 
LO CO CD CO CO 
^ Tt1 r f csi cb 
o 

ro 
JC 
CL 
CO o sz 
CL 
O 

SZ 
r 
O 

< 
£ 
'CZ 

Z 

2 
CO 

< 
0) 
ro 

o 3̂ 

LL O D. CO 2 

15/18 



£ 
ro 
Q 
to 

"to 
J>. 
ro 

o 
ZZ 
ex 
cp 

CO 

ZD < 
to 
r -
IO 
o 
1/1 

^ ° l 
CM Q 

03 LU 

5 9 
CO 0. 

CM 
O 
t j -

Q 

CC 

O l 
c 
o 
o 

O 

o 
CL 
cc 

Q 
CL 
CC 

i 
ID 
CC 
Q 
CL 
CC 

cn 
X 

O 
LU 
CC 

i 
CC 
X 
CL 
to 

x: 
C L 
CO 

O 
CL 

O O O O 

t f CM CO CM 

rs. co co t r 
co o i cri o i 
CO CO CO CO 

t - t - CO CO 
CO N N N 

oo cji o> o> 

o o o o 

o o o o 
CM CM CM CO 

LO IO LO LO 

d o d d 

o i o i o i CO 
T - T " V - LO 

E CD 
ro — 
co O 

ro 
c < 

> . CD 

£ >. 
LU X 

CM 

£ 
ro 
Q 
CL 

00 
CO 
Ol 
CM 

o 

zz 
cr 
CD 
to 

_J 

E 

1 * 
ZD r -

L0 
O 
LO 
O 
t t ' 

£ CM 

to S 

c 
3 

tc 

3 

o 

Q 
a. 
cc 

a 
CL 
CC 

if 
"CD 
cc 
Q 
CL 
CC 

o 
LU 
CC 

CD 
CC 

^ 
CO 

CD 
_3 
ro > 

X 
CL 
CO 

O 
CL 

CD 
CC 

Ol 
CO 
O) 
Is. 

to 
O 
_ l 

D 
CP Q 

£ CL >> 
E .CD ro 
ro c 
CO s < 

o 
o 
CM 

a. 
CD 
1— 

CL 

CM 
t o 
CO 

cr 
CD 

CO 

CO 

E 

< 
LO 
O 
to 
o 
t t 1 

LO 
CM 

CQ 

a 

CO 
3 

a 

a 
CL 
cc 

a 
CL 
cc 

"CD 
CC 
a 
CL 
cc 

g i 
X 

o 
LU 
CC 

2 
CD 

CC 
iC 
CL 
to 

X 
CL 
CO 

O 
CL 

3 
to 
CD 
CC 

CO O 

t r 
CO 
CM 
to 
CO 

o 
zz 
cr 
a> 
CO 

ca 
E 

ai 
Q. 
E 
ra 
co 

00 
to 
T -
LO 
o 
to 
o 

oJ 
o 

CC 

ra 
3 

a 

a 
CL 
cc 

a 
CL 
cc 

5 
ID 
CC 
Q 
CL 
cc 

cn 
X 

O 
LU 
CC 

i 
"tD 
CC 
X 
CL 
to 

x 
CL 
to 

o 
CL 

3 
CO 
CD 

CC 

ro 
c 

< 

o o o o o o o 

o o o o o o o 
CM CM CM CM CM CM CM 

O O O O O O O 

LO LO LO LO LO LO LO 

d d d d d d d 

CM CM CM CD LO LO LO 
O O O O O O O 
d d P °. °. d °. 

o o o o 

co oo o i co 
CM O IO ts. t r 

o o _ 
LO LO LO LO LO LO 

d d d d d d 

|s- CM 
LO CM 
o 

i H 
• l i s 
ra ra JC 
ca O O 

CD © 
S CD = 

- I CO CO 

16/18 



H i ? 

CM 
t f 
CO 

o 
2 
cr CD 

CO 

m 
to 

cS S 

Q 
o 
Q. 
E 
CO 
co 

Q 
0_ 
CC 

Q 
D. 
CC 

cc 
Q 
CL 
CC 

to CD o> CO ts. CM 
CM o LO r- t r LO CM 
to o o o 
d LO LO LO LO LO LO 

d d d d d d 

o 
LU 
CC 

CD 

cc 
CL 

co 

CL 
CO 

a 
Q-

CD 
CC 

o o o o o o o 
CNI CM CM CM CM CM CM 

is. co CM T- LO a> co 
a> CM cq is. a> co CM 
CM CO CM CM CM CO CO 

o o o o o o o 
CM CM CM CM CM CM CM 

O O O O O O O 
CO CO CO CO CO CO CO 

CM CJ) O OO CD CO CM 
2 CO 2 td N N o i 

CO O) O) O) O) 

O O O O O O O 

IO LO LO LO LO LO LO 

d d d d d d d 

CM CM CM CO LO LO LO 
O O O O O O O 
O O P P P O P 

o o o o 

CO CO CO 
O "St" T-
T - CD O 
LO t j - LO 

d 

CO t r t r CO 
t r CD CO LO 
O) CO CO O) 
t r <t t f t r 

d d d d d 

11 
CO CO 
OQ O 

^ J o 
CO -zz > CO CD ~ 

—i co co 

17/18 



Hall Environmental Analysis Laboratory 

Cl i i ^ ^ame SJR 

Work Order Number 0505104 

Checklist completed by 
Signature 

Sample Receipt Checklist 

Date and Time Received: 

Received by AT 

5/12/2005 

S } (ZIP'S* 

Matrix Carrier name UPS 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shipping container/cooler? Yes 0 No • Not Present • 

Custody seals intact on sample bottles? Yes • N o 0 N/A • 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 N o D 

All samples received within holding time? Yes 0 N o D 

VOA vials have zero headspace? No VOA vials 

V\SBP pH acceptable upon receipt? 

submitted • Yes 0 No • VOA vials have zero headspace? No VOA vials 

V\SBP pH acceptable upon receipt? Yes 0 N o D N/A • 

Container/Temp Blank temperature? 21° 4° C ±2 Acceptable 

If given sufficient time to cool. 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding 

Comments: 

Corrective Action 
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H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

May 27, 2005 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505)632-4161 
FAX (505)632-3911 

RE: Phase II Monitoring Order No.: 0505088 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 9 samples on 5/11/2005 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE• Suite • • Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www.hallenvironmental.com 



Hall Environmental Analysis Laboratory 

m 
Date: 27-May-05 

.IENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0505088 

Phase II Monitoring 

0505088-01 

Qient Sample ID: CW 0+60 

Collection Date: 5/10/2005 8:30:00 AM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Units DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.51 0.10 mg/L 1 5/11/2005 
Chloride 39 0.50 mg/L 5 5/16/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/11/2005 
Sulfate 75 0.50 mg/L 1 5/11/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/26/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 200 10 pg/L 20 5/13/2005 7:01:46 PM 
Toluene 32 10 M9/L 20 5/13/2005 7:01:46 PM 
Ethylbenzene 180 10 20 5/13/2005 7:01:46 PM 
Xylenes, Total 1000 10 pg/L 20 5/13/2005 7:01:46 PM 

Surr: 4-Bromofluorobenzene 108 83.3-121 %REC 20 5/13/2005 7:01:46 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/16/2005 1 24:22 PM 

^^^Ba r i um 0.33 0.020 mg/L 1 5/16/2005 1 24:22 PM 
Cadmium ND 0.0020 mg/L 1 5/16/2005 1 24:22 PM 

Chromium ND 0.0060 mg/L 1 5/16/2005 1 24:22 PM 
Lead 0.012 0.0050 mg/L 1 5/16/2005 1 24:22 PM 

Selenium ND 0.050 mg/L 1 5/16/2005 1 24:22 PM 
Silver ND 0.0050 mg/L 1 5/16/2005 1 24:22 PM 

^Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level _ , _ , Page 1 of 9 
1/16 
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Hall Environmental Analysis Laboratory Date: 27-May-05 

^ L l E N T : San Juan Refining Client Sample I D : C W 1+50 

L a b Order: 0505088 Collection Date: 5/10/2005 9:15:00 A M 

Project: Phase I I Moni tor ing 

L a b ID: 0505088-02 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.59 0.10 mg/L 1 5/11/2005 

Chloride 43 0.50 mg/L 5 5/16/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/11/2005 

Sulfate 5.8 0.50 mg/L 1 5/11/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/26/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 1200 10 pg/L 20 5/13/2005 7:32:51 PM 

Toluene 41 10 pg/L 20 5/13/2005 7:32:51 PM 

Ethylbenzene 240 10 pg/L 20 5/13/2005 7:32:51 PM 

Xylenes, Total 2300 10 pg/L 20 5/13/2005 7:32:51 PM 
Surr: 4-Bromofluorobenzene 109 83.3-121 %REC 20 5/13/2005 7:32:51 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

EPA 6010: TOTAL RECOVERABLE METALS 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Analyst: CMC 
ND 0.020 mg/L 1 5/16/2005 1 28:17 PM 

0.59 0.020 mg/L 1 5/16/2005 1 28:17 PM 

ND 0.0020 mg/L 1 5/16/2005 1 28:17 PM 
ND 0.0060 mg/L 1 5/16/2005 1 28:17 PM 

0.0070 0.0050 mg/L 1 5/16/2005 1 28:17 PM 
ND 0.050 mg/L 1 5/16/2005 1 28:17 PM 
ND 0.0050 mg/L 1 5/16/2005 1 28:17 PM 

•
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 2 o f 9 

2/16 



Hall Environmental Analysis Laboratory 

• 1 
Date: 27-May-05 

CLIENT: 

Lab Order: 

Project: 

LabID: 

San Juan Refining 

0505088 

Phase II Monitoring 

0505088-03 

Client Sample ID: OW 19+50 

Collection Date: 5/10/2005 10:15:00 AM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Uni ts D F Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.35 0.10 mg/L 1 5/11/2005 

Chloride 290 2.0 mg/L 20 5/16/2005 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/11/2005 

Sulfate 290 10 mg/L 20 5/16/2005 

Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/26/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 1900 10 M9/L 20 5/13/2005 8:03:34 PM 

Toluene 13 10 pg/L 20 5/13/2005 8:03:34 PM 

Ethylbenzene 860 10 pg/L 20 5/13/2005 8:03:34 PM 

Xylenes, Total 3200 10 pg/L 20 5/13/2005 8:03:34 PM 

Surr: 4-Bromofluorobenzene 109 83.3-121 %REC 20 5/13/2005 8:03:34 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
_ Arsenic ND 0.020 mg/L 1 5/16/2005 1:32:07 PM 

Barium 0.23 0.020 mg/L 1 5/16/2005 1:32:07 PM 

Cadmium ND 0.0020 mg/L 1 5/16/2005 1:32:07 PM 

Chromium ND 0.0060 mg/L 1 5/16/2005 1:32:07 PM 

Lead 0.024 0.0050 mg/L 1 5/16/2005 1:32:07 PM 

Selenium ND 0.050 mg/L 1 5/16/2005 1:32:07 PM 

Silver ND 0.0050 mg/L 1 5/16/2005 1:32:07 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD ouiside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 3 of 9 

3/16 



Hall Environmental Analysis Laboratory Date: 27-May-05 

tLIENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0505088 

Phase II Monitoring 

0505088-04 

Client Sample ED: CW 19+50 

Collection Date: 5/10/2005 10:45:00 AM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.35 0.10 mg/L 1 5/11/2005 
Chloride 230 2.0 mg/L 20 5/16/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/11/2005 
Sulfate 260 10 mg/L 20 5/16/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/26/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 4800 100 MQ/L 200 5/16/2005 9:08:18 AM 
Toluene 21 20 ug/L 40 5/13/2005 8:34:07 PM 
Ethylbenzene 1700 100 pg/L 200 5/16/2005 9:08:18 AM 
Xylenes, Total 5100 100 pg/L 200 5/16/2005 9:08:18 AM 

Sum 4-Bromofluorobenzene 103 83.3-121 %REC 200 5/16/2005 9:08:18 AM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

EPA 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/16/2005 1 36:10 PM 
Barium 0.20 0.020 mg/L 1 5/16/2005 1 36:10 PM 
Cadmium ND 0.0020 mg/L 1 5/16/2005 1 36:10 PM 
Chromium ND 0.0060 mg/L 1 5/16/2005 1 36:10 PM 
Lead 0.0061 0.0050 mg/L 1 5/16/2005 1 36:10 PM 
Selenium ND 0.050 mg/L 1 5/16/2005 1 36:10 PM 
Silver ND 0.0050 mg/L 1 5/16/2005 1 36:10 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 4 o f 9 

4/16 



Hall Environmental Analysis Laboratory 

m 
Date: 27-May-05 

: L I E N T : 

Lab Order: 
Project: 

LabID: 

San Juan Refining 

0505088 

Phase II Monitoring 

0505088-05 

Client Sample ID: CW 3+85 

Collection Date: 5/10/2005 1:30:00 PM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Uni ts DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.21 0.10 mg/L 1 5/11/2005 

Chloride 270 2.0 mg/L 20 5/16/2005 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/11/2005 

Sulfate 32 0.50 mg/L 1 5/11/2005 

Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/26/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 35 10 ug/L 20 5/13/2005 9:04:37 PM 

Toluene 22 10 pg/L 20 5/13/2005 9:04:37 PM 

Ethylbenzene 20 10 ug/L 20 5/13/2005 9:04:37 PM 

Xylenes, Total 250 10 pg/L 20 5/13/2005 9:04:37 PM 
Surr: 4-Bromofluorobenzene 105 83.3-121 %REC 20 5/13/2005 9:04:37 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/16/2005 1:49:03 PM 

Barium 0.68 0.020 mg/L 1 5/16/2005 1:49:03 PM 

Cadmium ND 0.0020 mg/L 1 5/16/2005 1:49:03 PM 

Chromium ND 0.0060 mg/L 1 5/16/2005 1:49:03 PM 

Lead ND 0.0050 mg/L 1 5/16/2005 1:49:03 PM 

Selenium ND 0.050 mg/L 1 5/16/2005 1:49:03 PM 

Silver ND 0.0050 mg/L 1 5/16/2005 1:49:03 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 5 o f 9 

5/16 



Hall Environmental Analysis Laboratory Date: 27-May-05 

JLIENT: 
Lab Order: 
Project: 

LabID: 

San Juan Refining 

0505088 

Phase II Monitoring 

0505088-06 

Client Sample ID: CW5+50 

Collection Date: 5/10/2005 2:15:00 PM 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.33 0.10 mg/L 1 5/11/2005 
Chloride 2700 10 mg/L 100 5/17/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/11/2005 
Sulfate 75 50 mg/L 100 5/17/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/26/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 200 10 ug/L 20 5/13/2005 9:35:08 PM 

Toluene 11 10 ug/L 20 5/13/2005 9:35:08 PM 
Ethylbenzene 64 10 Mg/L 20 5/13/2005 9:35:08 PM 

Xylenes, Total 240 10 pg/L 20 5/13/2005 9:35:08 PM 
Surr: 4-Bromofluorobenzene 105 83.3-121 %REC 20 5/13/2005 9:35:08 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/16/2005 1:53:08 PM 

Barium 0.83 0.020 mg/L 1 5/16/2005 1:53:08 PM 
Cadmium ND 0.0020 mg/L 1 5/16/2005 1:53:08 PM 

Chromium ND 0.0060 mg/L 1 5/16/2005 1:53:08 PM 
Lead ND 0.0050 mg/L 1 5/16/2005 1:53:08 PM 

Selenium ND 0.050 mg/L 1 5/16/2005 1:53:08 PM 

Silver ND 0.0050 mg/L 1 5/16/2005 1:53:08 PM 

.Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 6 of9 

6/16 



Hall Environmental Analysis Laboratory Date: 27-May-05 

.IENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0505088 

Phase II Monitoring 

0505088-07 

Client Sample ID: Trip Blank 

Collection Date: 

Matrix: TRIP BLANK 

Analyses Result P Q L Qual Units DF Date Analyzed 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.50 pg/L 1 5/13/2005 10:05:30 PM 

Toluene ND 0.50 pg/L 1 5/13/2005 10:05:30 PM 

Ethylbenzene ND 0.50 pg/L 1 5/13/2005 10:05:30 PM 

Xylenes, Total ND 0.50 pg/L 1 5/13/2005 10:05:30 PM 
Sum 4-Bromofluorobenzene 98.6 83.3-121 %REC 1 5/13/2005 10:05:30 PM 

ualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits. 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 
7 / 1 6 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 7 of9 
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Hall Environmental Analysis Laboratory Date: 27-May-05 

.IENT: 

Lab Order: 

Project: 

LabID: 

San Juan Refining 

0505088 

Phase II Monitoring 

0505088-08 

Client Sample ID: CW 22+00 

Collection Date: 5/10/2005 2:45:00 PM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Uni ts D F Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.74 0.10 mg/L 1 5/11/2005 

Chloride 510 2.0 mg/L 20 5/17/2005 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/11/2005 

Sulfate 38 0.50 mg/L 1 5/11/2005 

Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/17/2005 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 7000 100 MQ/L 200 5/16/2005 9:38:58 AM 

Toluene 90 10 pg/L 20 5/13/2005 10:35:52 PM 

Ethylbenzene 95 10 pg/L 20 5/13/2005 10:35:52 PM 

Xylenes, Total 200 10 pg/L 20 5/13/2005 10:35:52 PM 

Surr: 4-Bromofluorobenzene 106 83.3-121 %REC 20 5/13/2005 10:35:52 PM 

EPA METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

EPA 6010: TOTAL RECOVERABLE METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/16/2005 1:57:15 PM 

^^PBar ium 0.61 0.020 mg/L 1 5/16/2005 1:57:15 PM 

Cadmium ND 0.0020 mg/L 1 5/16/2005 1:57:15 PM 

Chromium ND 0.0060 mg/L 1 5/16/2005 1:57:15 PM 

Lead ND 0.0050 mg/L 1 5/16/2005 1:57:15 PM 

Selenium ND 0.050 mg/L 1 5/16/2005 1:57:15 PM 

Silver ND 0.0050 mg/L 1 5/16/2005 1:57:15 PM 

^Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 8 o f 9 

8/16 
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Hall Environmental Analysis Laboratory Date: 27-May-05 

.IENT: 

Lab Order: 

Project: 

LabID: 

San Juan Refining 

0505088 

Phase II Monitoring 

0505088-09 

Client Sample ID: OW 22+00 

Collection Date: 5/10/2005 3:10:00 PM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Uni ts D F Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.78 0.10 mg/L 1 5/11/2005 
Chloride 480 2.0 mg/L 20 5/17/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/11/2005 

Sulfate 140 10 mg/L 20 5/17/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/17/2005 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 3100 10 ug/L 20 5/13/2005 11:06:13 PM 
Toluene 45 10 pg/L 20 5/13/2005 11:06:13 PM 
Ethylbenzene 150 10 pg/L 20 5/13/2005 11:06:13 PM 

Xylenes, Total 340 10 pg/L 20 5/13/2005 11:06:13 PM 
Surr: 4-Bromofluorobenzene 105 83.3-121 %REC 20 5/13/2005 11:06:13 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/17/2005 

E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
_ Arsenic ND 0.020 mg/L 1 5/16/2005 2:01:22 PM 

Barium 0.16 0.020 mg/L 1 5/16/2005 2:01:22 PM 

Cadmium ND 0.0020 mg/L 1 5/16/2005 2:01:22 PM 
Chromium ND 0.0060 mg/L 1 5/16/2005 2:01:22 PM 
Lead 0.012 0.0050 mg/L 1 5/16/2005 2:01:22 PM 

Selenium ND 0.050 mg/L 1 5/16/2005 2:01:22 PM 
Silver ND 0.0050 mg/L 1 5/16/2005 2:01:22 PM 

. Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 9 o f 9 

9/16 
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Hall Environmental Analysis Laboratory 

me SJR 

Work Order Number 0505088 

Checklist completed by 

Matrix 

Signatun 

Sample Receipt Checklist 

Date and Time Received: 

Received by GLS 

5/11/2005 

5~//-(X 
Date 

Carrier name UPS 

Shipping container/cooler in good condition? Yes 0 No • 

Custody seals intact on shipping container/cooler? Yes • No • 

Custody seals intact on sample bottles? Yes • No • 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 No • 

v ^ f e - VOA vials have zero headspace? No VOA vials submitted • Yes 0 

W r o r - pH acceptable upon receipt? Yes 0 No • 

Container/Temp Blank temperature? 

COMMENTS: 

Not Present • 

Not Present 0 Not Shipped • 

N/A 0 

No • 

N/A • 

4° C ± 2 Acceptable 

If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding 

Comments: 

Corrective Action 

16/16 
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• H A L L 
. • E N V I R O N M E N T A L 
U A N A L Y S I S 
n L A B O R A T O R Y 

COVER LETTER 

May 31,2005 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505)632-4161 
FAX (505) 632-3911 

RE: Phase II Monitoring Order No.: 0505119 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 7 samples on 5/13/2005 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

4901 Hawkins NE • Suite • • Albuquerque, NM 87109 
5 0 5 . 3 4 5 . 3 9 7 5 B Fax 505.345.4107 

www.hallenvironmental.com 



Hall Environmental Analysis Laboratory Date: 31-May-05 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0505119 

Phase II Monitoring 

0505119-01 

Qient Sample ID: CW 23+10 

Collection Date: 5/12/2005 8:30:00 AM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Uni ts DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.59 0.10 mg/L 1 5/14/2005 

Chloride 450 2.0 mg/L 20 5/25/2005 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/14/2005 

Sulfate 9.7 0.50 mg/L 1 5/14/2005 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/25/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 6300 50 MQ/L 100 5/17/2005 10:12:56 AM 

Toluene 76 10 MQ/L 20 5/16/2005 10:37:05 PM 

Ethylbenzene 190 10 ug/L 20 5/16/2005 10:37:05 PM 

Xylenes, Total 350 10 pg/L 20 5/16/2005 10:37:05 PM 
Surr: 4-Bromofluorobenzene 105 83.3-121 %REC 20 5/16/2005 10:37:05 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury 0.00038 0.00020 mg/L 1 5/26/2005 

E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/18/2005 1 15:23 PM 

Barium 0.73 0.020 mg/L 1 5/18/2005 1 15:23 PM 

Cadmium ND 0.0020 mg/L 1 5/18/2005 1 15:23 PM 

Chromium ND 0.0060 mg/L 1 5/18/2005 1 15:23 PM 

Lead ND 0.0050 mg/L 1 5/18/2005 1 15:23 PM 

Selenium ND 0.050 mg/L 1 5/18/2005 1 15:23 PM 

Silver ND 0.0050 mg/L 1 5/18/2005 1 15:23 PM 

t Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 1 o f 7 
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Hall Environmental Analysis Laboratory 

i 

Date: 31-May-05 

TLIENT: 

Lab Order: 

Project: 

LabID: 

San Juan Refining 

0505119 

Phase II Monitoring 

0505119-02 

Client Sample ID: CW 23+90 

Collection Date: 5/12/2005 9:20:00 AM 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Uni ts DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.39 0.10 mg/L 1 5/14/2005 

Chloride 350 2.0 mg/L 20 5/25/2005 

Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 5/14/2005 

Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 5/14/2005 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/14/2005 

Sulfate 4.9 0.50 mg/L 1 5/14/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 3400 10 pg/L 20 5/16/2005 11:07:51 PM 

Toluene 35 10 pg/L 20 5/16/2005 11:07:51 PM 

Ethylbenzene 170 10 pg/L 20 5/16/2005 11:07:51 PM 

Xylenes, Total 400 10 pg/L 20 5/16/2005 11:07:51 PM 

Surr: 4-Bromofluorobenzene 105 83.3-121 %REC 20 5/16/2005 11:07:51 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/26/2005 

^ EPA 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/18/2005 1:19:31 PM 

Barium 0.40 0.020 mg/L 1 5/18/2005 1:19:31 PM 

Cadmium ND 0.0020 mg/L 1 5/18/2005 1:19:31 PM 

Chromium ND 0.0060 mg/L 1 5/18/2005 1:19:31 PM 

Lead ND 0.0050 mg/L 1 5/18/2005 1:19:31 PM 

Selenium ND 0.050 mg/L 1 5/18/2005 1:19:31 PM 

Silver ND 0.0050 mg/L 1 5/18/2005 1:19:31 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 2 of 7 
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Hall Environmental Analysis Laboratory Date: 31-May-05 

.LIENT: 

Lab Order: 

Project: 

LabID: 

San Juan Refining 
0505119 

Phase II Monitoring 

0505119-03 

Client Sample D3: CW 25+95 

Collection Date: 5/12/2005 10:10:00 AM 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.43 0.10 mg/L 1 5/14/2005 
Chloride 85 1.0 mg/L 10 5/25/2005 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 5/14/2005 
Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 5/14/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/14/2005 
Sulfate 270 5.0 mg/L 10 5/25/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 1.0 0.50 ug/L 1 5/16/2005 11:38:28 PM 
Toluene ND 0.50 ug/L 1 5/16/2005 11:38:28 PM 
Ethylbenzene ND 0.50 pg/L 1 5/16/2005 11:38:28 PM 
Xylenes, Total ND 0.50 pg/L 1 5/16/2005 11:38:28 PM 

Surr: 4-Bromofluorobenzene 100 83.3-121 %REC 1 5/16/2005 11:38:28 PM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/26/2005 

_ E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/18/2005 1 23:39 PM 
Barium 0.085 0.020 mg/L 1 5/18/2005 1 23:39 PM 
Cadmium ND 0.0020 mg/L 1 5/18/2005 1 23:39 PM 
Chromium ND 0.0060 mg/L 1 5/18/2005 1 23:39 PM 
Lead ND 0.0050 mg/L 1 5/18/2005 1 23:39 PM 
Selenium ND 0.050 mg/L 1 5/18/2005 1 23:39 PM 
Silver ND 0.0050 mg/L 1 5/18/2005 1 23:39 PM 

^Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level PagS 3 o f 7 
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Hall Environmental Analysis Laboratory Date: 31-May-05 

CLIENT: 

Lab Order: 

Project: 

Lab LD: 

San Juan Refining 

0505119 

Phase II Monitoring 

0505119-04 

Client Sample LD: OW 25+70 

Collection Date: 5/12/2005 10:20:00 AM 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.53 0.10 mg/L 1 5/14/2005 

Chloride 50 1.0 mg/L 10 5/25/2005 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 5/14/2005 

Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 5/14/2005 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/14/2005 

Sulfate 350 5.0 mg/L 10 5/25/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 0.79 0.50 pg/L 1 5/17/2005 12:09:01 AM 

Toluene ND 0.50 pg/L 1 5/17/2005 12:09:01 AM 

Ethylbenzene ND 0.50 pg/L 1 5/17/2005 12:09:01 AM 
Xylenes, Total ND 0.50 pg/L 1 5/17/2005 12:09:01 AM 

Surr. 4-Bromofluorobenzene 101 83.3-121 %REC 1 5/17/2005 12:09:01 AM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury ND 0.00020 mg/L 1 5/26/2005 

^ E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
P Arsenic 0.14 0.10 mg/L 5 5/18/2005 2:48:09 PM 

Barium 25 2.0 mg/L 100 5/18/2005 3:22:11 PM 
Cadmium ND 0.010 mg/L 5 5/18/2005 2:48:09 PM 

Chromium 0.44 0.030 mg/L 5 5/18/2005 2:48:09 PM 

Lead 0.13 0.025 mg/L 5 5/18/2005 2:48:09 PM 

Selenium ND 0.25 mg/L 5 5/18/2005 2:48:09 PM 

Silver ND 0.025 mg/L 5 5/18/2005 2:48:09 PM 

^Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 4 of7 
4 / 1 6 
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Hall Environmental Analysis Laboratory Date: 31-May-05 

"CLIENT: 

Lab Order: 

Project: 

LabID: 

San Juan Refining 

0505119 

Phase I I Monitoring 

0505119-05 

Client Sample ID: OW 23+90 

Collection Date: 5/12/2005 12:30:00 PM 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.72 0.10 mg/L 1 5/14/2005 

Chloride 320 2.0 mg/L 20 5/25/2005 

Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 5/14/2005 

Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 5/14/2005 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/14/2005 

Sulfate 77 0.50 mg/L 1 5/14/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 980 10 pg/L 20 5/17/200512:39:31 AM 

Toluene 16 10 pg/L 20 5/17/2005 12:39:31 AM 

Ethylbenzene 31 10 pg/L 20 5/17/2005 12:39:31 AM 

Xylenes, Total 130 10 pg/L 20 5/17/2005 12:39:31 AM 

Surr: 4-Bromofluorobenzene 105 83.3-121 %REC 20 5/17/2005 12:39:31 AM 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 
5/16 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 5 of 7 
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Hall Environmental Analysis Laboratory Date: 31-May-05 

'CLIENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0505119 

Phase II Monitoring 

0505119-06 

Client Sample ID: OW 23+10 

Collection Date: 5/12/2005 1:00:00 PM 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: IC 
Fluoride 0.47 0.10 mg/L 1 5/14/2005 

Chloride 270 2.0 mg/L 20 5/25/2005 

Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 5/14/2005 

Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 5/14/2005 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/14/2005 

Sulfate 360 10 mg/L 20 5/25/2005 

E P A METHOD 8021B: VOLATILES Analyst: NSB 
Benzene 340 5.0 pg/L 10 5/17/2005 10:43:37 AM 

Toluene 9.2 5.0 ug/L 10 5/17/2005 10:43:37 AM 

Ethylbenzene 11 5.0 pg/L 10 5/17/2005 10:43:37 AM 

Xylenes, Total 80 5.0 pg/L 10 5/17/2005 10:43:37 AM 

Surr: 4-Bromofluorobenzene 105 83.3-121 %REC 10 5/17/2005 10:43:37 AM 

E P A METHOD 7470: MERCURY Analyst: CMC 
Mercury 0.00096 0.00020 mg/L 1 5/26/2005 

^ 1 E P A 6010: TOTAL R E C O V E R A B L E METALS Analyst: CMC 
Arsenic ND 0.020 mg/L 1 5/18/2005 1:34:49 PM 

Barium 0.75 0.020 mg/L 1 5/18/2005 1:34:49 PM 

Cadmium ND 0.0020 mg/L 1 5/18/2005 1:34:49 PM 

Chromium 0.020 0.0060 mg/L 1 5/18/2005 1:34:49 PM 

Lead 0.0091 0.0050 mg/L 1 5/18/2005 1:34:49 PM 

Selenium ND 0.050 mg/L 1 5/18/2005 1:34:49 PM 

Silver ND 0.0050 mg/L 1 5/18/2005 1:34:49 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 6 o f 7 
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Hall Environmental Analysis Laboratory Date: 31-May-05 

.LIENT: 

Lab Order: 

Project: 

Lab LD: 

San Juan Refining 

0505119 

Phase I I Monitoring 

0505119-07 

Client Sample LD: Trip Blank 

Collection Date: 

Matrix: TRIP BLANK 

Analyses Result PQL Qual Units D F Date Analyzed 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.50 pg/L 1 5/17/2005 2:10:51 AM 
Toluene ND 0.50 pg/L 1 5/17/2005 2:10:51 AM 
Ethylbenzene ND 0.50 pg/L 1 5/17/2005 2:10:51 AM 

Xylenes, Total ND 0.50 pg/L 1 5/17/2005 2:10:51 AM 
Surr: 4-Bromofluorobenzene 97.4 83.3-121 %REC 1 5/17/2005 2:10:51 AM 

I Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 7 of 7 
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Hall Environmental Analysis Laboratory 

rName SJR 

Work Order Number 0505119 

Checklist completed by 

Sample Receipt Checklist 

Date and Time Received: 

Received by GLS 

5/13/2005 

--Date 

Matrix Carrier name UPS 

Shipping container/cooler in good condition? Yes 0 N o D Not Present • 

Custody seals intact on shipping container/cooler? Yes • N o D Not Present 0 

Custody seals intact on sample bottles? Yes • No • N/A 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 N o D 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 N o D 

All samples received within holding time? Yes 0 N o D 

•^k^ - VOA vials have zero headspace? N o VOA vials submitted • Yes 0 No • 

Wafer - pH acceptable upon receipt? Yes 0 N o D N/A • 

Container/Temp Blank temperature? 1° 4° C ± 2 Acceptable 

If given sufficient time to cool. 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding 

Comments: 

^ ^ r r e c t i v e Action 
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