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CBS OPERATING CORP. 
P. O. BOX 2236, MIDLAND, TX 79702 432/685-0878 FAX 685-1945 

February 19,2004 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION EMNR 

; 1220 South St Francis Drive 
| Santa Fe, New Mexico 87505 

Attention: Mr. Richard Ezeanyim 
Mr. Will Jones 

Gentlemen: 

Since our last meeting, CBS Operating has drilled 10 new producing locations on the 
North Square Lake Unit. Although all 10 wells are not yet completed, CBS Operating is 
ready to finalize the C-108 Applications for the pressure maintenance wells needed for 
these new locations. 

In our previous meeting, CBS Operating was charged with identifying the specific C-108 
Applications that CBS would return to review with you and propose specific remedies for 
any problem wells previously identified within the area of review by Mr. Will Jones. 

In preparation for that review, following is a list of 17 previously submitted C-108 
Applications that CBS is considering as potential pressure maintenance wells for the 10 
new locations. The list also identified the wells Mr. Will Jones indicated were problem 
wells within each specific C-108 wells area of review. In preparation for that meeting, 
could you please verify that this list of problem wells is complete. This data was derived 
from Mr. Jones' spreadsheet dated November 26,2003. 

Re: CBS Operating Corp. 
C-108 Applications 
North Square Lake Unit 
Eddy County, New Mexico 
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C-108 WELL AREA OF REVIEW PROBLEM WELL 

1) NSLU #5 No problem wells within AOR 
2) NSLU #12 NSLU #19 
3) NSLU #15 NSLU #8 
4) NSLU #16 NSLU #8, UL E, Sec. 21, NSLU #26, NSLU #27 
5) NSLU #22 No problem wells within AOR 
6) NSLU #23 No problem wells within AOR 
7) NSLU #24 NSLU #26 
8) NSLU #25 NSLU #26 
9) NSLU #41 No problem wells within AOR 
10) NSLU #42 NSLU #26 
11) NSLU #43 NSLU #26, NSLU #27 
12) NSLU #60 No problem wells within AOR 
13) NSLU #61 NSLU #26 
14) NSLU #62 NSLU #85 
15) NSLU #83 NSLU #85 
16) NSLU #85 Re-entry 
17) NSLU #111 NSLU #85, NSLU #137 

CBS Operating would like to meet with the NMOCD anytime within the next two weeks 
to finalize these C-108 Applications. 

Please call if you need any additional information. 

MAS/pr : 

cc: Mr. Bill Carr 



CBS Operating Corp 
Feb-04 

Potential API# 
C -108 Well No 30-015-

1. ) NSLU # 5 x / 10322 

2. ) NLSU # 12 4856 

3. ) NSLU # 15 4859 

4. ) NSLU #16 4860 

5. ) NSLU # 22 4905 

6. ) NSLU # 23 4906 

7.) NSLU # 24 4912 

8. ) NSLU # 25 4913 

9.) NSLU #41 4907 

10. ) NSLU # 42 4908 

11. ) NSLU #43 4909 

12. ) NSLU # 60 4914 

13. ) NSLU # 61 4903 

14. ) NSLU # 62 4892 

15.) NSLU # 83 4915 

16. ) NSLU # 85 4895 

17. ) NSLU #111 4979 

North Square Lake Unit 
C - 108 Applications 

Area of Review API# 
Problem Well 30 - 015 -

No problem wells within AOR 

a iff 2-4-

NSLUSA9 — W46&-

NSLU # 8 4864 

NSLU # 8 4864 — ^ 

* E- 21-4 6-31 No Oata 
NSLU #26 4897— 
NSLU # 27 143549-

No problem wells within AOR 

No problem wells within AOR 

NSLU # 26 . 4097 ' 

NSLU4t-26~- - ^ ^ 4^9J-— 

No problem wells within AOR ^ 

NSLU #26 4897 r- •^ 

NSLU #26 4897 

NSLU # 27— 40549-

No problem wells within AOR 

MSLU#26 — 4897 

NSLU 85 -4m5— 

- NSLU-H85 4895 

Re-entry no problem wells within AOR ^ 

NSLU # 85 4895 
NSLU #137 4971 

Could not find any data in NMOCD files or scout ticket data 
about this well.Field inspection of this location found no dry hole marker, 



CBS OPERATING CORP. 
P. O. BOX 2236, MIDLAND, TX 79702 432/685-0878 FAX 685-1945 

August 19, 2003 

State of New Mexico 
Oil Conservation Division 
1220 South St. Francis Dr. 
Santa Fe, New Mexico 87505 

Attention: Mr. Richard Ezeanyim 

Re: North Square Lake Unit 
Eddy County, New Mexico 
Transmittal of C-108 Application 

Mr. Ezeanyim: 

As per your request, enclosed please find 13 individual C-108 applications for certain 
wells located within the North Square Lake Unit. 

Data common to all 13 wells has been presented only once and is located by section, and 
includes all sections except Section I I I , Section V and Section VI of the NMOCD Form 
C-108. 

Section I I I is tabbed by each of the individual wells that are being applied for. A separate 
well data sheet is presented for each separate C-108 applicant well. 

Section V is presented by each individual C-108 applicant well. The exhibit consists of 
an "Area of Review Map" for all wells located within a one-half mile radius of each C-
108 applicant well. 

Section VI is presented by each individual C-108 applicant well. There are two exhibits 
for each well. The first is a tabular summary of pertinent data for all wells located within 
a C-108 applicant well's "Area of Review". The second exhibit is a schematic diagram 
for each plugged well that is located within a C-108 applicant well's "Area of Review". 
This schematic reflects all known prior plugging operations, and reflects the location of 
the base of the red bed, top and base of the salt intervals in each plugged well. 



Preparation of this C-108 application included CBS Operating Corp.'s contracting Ritter 
Environmental & Geotechnical Services, as well as R T. Hicks Consultants, Ltd. to 
specifically study the potential of any subsurface sources of drinking water located within 
the unit area. Additionally, Ritter reviewed the Salado section within the unit boundary 
to determine any potential issues resulting from the proposed pressure maintenance 
activity. The reports prepared by Ritter and Hicks are located in Section VIII of the 
application. 

CBS Operating requests that once the Oil Conservation Division has had time to review 
the 13 applications, that CBS meet with the NMOCD to address any issues or questions 
that may arise. 

If any additional information is needed prior to then, please do not hesitate to call. Your 
consideration of these applications is greatly appreciated. 

M. A. Sirgo, HI 

MAS/pr 

Enclosures 
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CBS OPERATING CORP. 
NORTH SQUARE LAKE UNIT 

AUGUST 2003 C-108 APPLICATION 

VII. Data on proposed operation. 

1. Proposed average injection rate: 150 BWPD per well 
Proposed maximum injection rate: 300 BWPD per well 

2. The system will be a closed system. 

3. Proposed average injection pressure: 500 psi 
Proposed maximum injection pressure: 600 psi (In no instance will the 
pressure exceed a .2 psi/ft gradient to the upper perf or top of the open hole 
interval). 

4. The proposed injection fluid at this time is to be limited to produced water. 

5. A chemical analysis of the formation water in the proposed injection horizon 
is attached. 
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CBS OPERATING CORP. 
NORTH SQUARE LAKE UNIT 

AUGUST 2003 C-108 APPLICATION 

VIII. The injection interval is located in the Grayburg-San Andres formation. This 
Permian age horizon is nearly 1200' thick in this area. The top of the Grayburg 
formation is a depth of approximately 2800' with the base of the San Andres at a 
depth of about 4000'. 

There are three known Quanternary age fresh water wells within one mile of the 
proposed unit. The pertinent information on these wells are: 

Section 24T16S,R30E 
Section 33 T16S,R30E 
Section 24T16S, R30E 

Location Depth 
45' 

385' 
167' 

Chlorides 
156 ppm 

3780 ppm 
66 ppm 

There are no fresh water zones underlying the proposed injection zone. 
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RITTER ENVIRONMENTAL & GEOTECHNICAL SERVICES, INC. 
2900 N. Big Spring, Midland, Texas 79705 

Bus: (915) 682-7404 • (915) 570-REGS • Metro: (915) 570-6007 • Fax: (915) 682-7440 

August 7, 2003 

State of New Mexico 
Energy, Minerals and Natural Resources Department 
Oil Conservation Division 
1220 South St. Francis Dr. 
Santa Fe, NM 87505 

Re: C 108 Applications - CBS Operating Company - North Square 
Lake Unit - Lea County, New Mexico 

I . Introduction 

CBS Operating Company engaged the services of Ritter Environmental and Geotechnical 
Services, Inc. (Ritter) to study and evaluate the potential for groundwater impacts related to 
injection of produced water in the North Square Lake Unit (NSLU). Ritter has engaged the 
Hicks Consulting Firm, R. T. Hicks Consultants Ltd., to assist in certain aspects of the study and 
evaluation. Mr. Randal Hicks, his assistant Mr. Parker and I have reviewed and researched 
published information on the geology and hydrology of the region and local area. We obtained 
available research from the New Mexico State Engineer's Office as well as unpublished 
information for the. Sandia National Lab and Roswell BLM Offices. A second report under 
Hick's letterhead accompanies these C 108 applications. The information contained herein will 
uniformly apply to all C 108 applications inside the North Square Lake Unit (NSLU). 

I I . Summary 

The NSLU sets in the far northeast corner of Eddy County, north of the highway between Loco 
Hills and Maljamar, New Mexico. It is situated just west ofthe western limit of the Caprock of 
the high plains. It is located at the far east edge of the region where the topographic drainage is 
to the Pecos River. 

Review of available groundwater information had determined that very little, i f any, usable 
groundwater is present in the NSLU area. The nearest significant groundwater source to the 

S:\Cuirent PrpjeclBVCBSVWordV08O7O3 Summary Report doc 



State of New Mexico 
Energy, Minerals and Natural Resources Department 
August 7,2003 
Page 2 

NSLU are water wells that are up on the Caprock, north and east of the unit. These wells 
produce from the Ogallala aquifer. The Ogallala is not present at the NSLU site. 

The only potential sources of potable groundwater in the NSLU area are the near surface 
alluvium (generally less than 50 feet from the surface), the Dewey Lake and the lower Dockum 
(Santa Rosa) (from approximately 50 to 750 feet from the surface). The near surface alluvium 
consists primarily of un-compacted sands. The strata below the alluvium consists of interbedded 
sands, caliche (lime), anhydrites, red beds and shale. These comprise the Dewey Lake and 
Dockum Groups. These zones sit on top of the Rustler formation, which is an anhydrite setting 
on top ofthe Salado salt section. The Rustler formation is approximately 150 feet thick in the 
vicinity of the NSLU. The Salado salt section is impermeable and does not allow the recharge of 
any deeper zones with fresh water. The Salado in the vicinity of the NSLU is approximately 
1000 feet thick. 

No aquifer below the top of the Rustler in the NSLU is known to produce groundwater in 
sufficient quantity or quality to be usable for animal or human consumption or agricultural use. 

Although the quality of groundwater in some windmills in the area is generally good, quantities 
of water have been insufficient for use except for sparse cattle watering. There are currently no 
fresh groundwater wells within the NSLU boundary. The nearest reported water wells were 
located in sections 24 and 25 T-16-S, R-30-E. One of these wells was reportedly completed at a 
depth of 45 feet and are now apparently abandoned. 

Only two of the approximately 200 oil wells drilled inside the unit reported or tested any fresh 
water. One oil well, located on the far west side ofthe unit, NSLU #3, (Sec 25 T-16-S R-30-E) 
tested five bailers per hour at a depth of 450 feet which is in the red beds of the Dewey Lake. 
The only other well to test water was on the south central part of the unit NSLU #129 (Sec 32 T-
16-S R-31-E). This well bailed one-half bailer per hour from a depth of 450 feet which is also 
in the Dewey Lade red beds. 

In the 1960's, approximately 16 oil wells were drilled on the northeast and east side of the unit 
with permission from the OCD to drill to the top of the salt (or anhydrite) and test for fresh 
water. I f no groundwater was found, a shallow surface casing was allowed to be set (less than 
100 feet) and a cement plug was to be set at the top ofthe salt, behind the production string. 
Apparently, none of these wells encountered freshwater. Of the 16 wells that were allowed to set 
shallow surface casing less than 100 feet, those that were completed as oil wells were either two 
stage cemented with a DV tool from the top of the Rustler anhydrite or cement grouted behind 
the production string with a one-inch trim line from the top of the anhydrite. Those that were 
later plugged and abandoned were cemented with a plug to protect the fresh water zone above 
the Rustler. Thus, no well within the Area of Review for the NSLU is currently unprotected in 
the potential fresh water strata above the Rustler. 

Geologic e-log cross-sections across the NSLU field fail to confirm the development of any 
continuous sandstone units capable of being significant sources of groundwater above the 
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Rustler. Approximately 11 wells were drilled in the township due south of the NSLU 
specifically looking for a water source. All of these test wells were dry. 

Chemical analysis of wells in the area of the NSLU indicate that, where present, the water 
quality is generally good with Chloride levels ranging from approximately 100 to 150 mg/L and 
Conductivity ranging from approximately 300 to 3100 mg/L. Some of these water samples were 
taken from wells that are reportedly completed in the shallow alluvium and not in the Dewey 
Lake red beds. 

Conclusions: 

1. The R.T. Hicks Consulting, Ltd. hydrogeological study concluded that the only potential 
sources of protectable groundwater would be the Dewey Lake and Dockum Groups, that 
neither of these geological units are capable of providing appreciable amounts of 
groundwater and that surface pipe already in place is sufficient to protect any 
groundwater present in these units from the proposed injection in the NSLU. 

2. Evaluation of fresh water usage and sources in the vicinity of NSLU has identified only 
minimal use due to the lack of groundwater aquifers in this area. Only a relative few 
windmills exist or once existed in this area. Those wells were minimal at best and some 
are now abandoned. The nearest fresh water well is located one mile northwest. It is now 
abandoned. Stock tank windmills are located to the north but productivity is low. Wells 
drilled to test for fresh water to the south of the NSLU were all dry. 

3. Generally, the oil wells drilled in the NSLU are surface cased through the top of the 
Rustler formation. Only two of two hundred wells encountered and tested fresh water. 
The amounts of fresh water tested in these two were between 14 and 5 bailers per hour. 
Sixteen wells on the northeast side ofthe unit were drilled with out surface casing below 
100 feet; however, these wells were allowed by the OCD to cement behind the 
production string back to the surface from the Rustler. We have found no wells where 
the surface zones from the Rustler back to the top is not protected. 

4. E Log review has not confirmed the existence of any major fresh water aquifers in the 
NSLU area. In fact, the cities of Loco Hills and Maljamar are dependant on an aqueduct 
that draws water from the Ogallala on the Caprock to the east for their municipal water 
supplies. 

5. No usable fresh water exists below the top ofthe Rustler formation, which in this area is 
an anhydrite. The Rustler ranges from a depth of approximately 300 feet on the west end 
of the unit to approximately 700 feet on the east end of the unit. The top of the Rustler 
established the lower most protectable strata for the protection of potential fresh water 
zones in the NSLU. 
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6. The proposed pressure maintenance project by CBS Operating Company should not 
adversely impact any fresh water aquifer in the vicinity of the NSLU. All well bores are 
properly protected by pipe and cement plugs. CBS will carefully monitor wells for any 
abnormality that may relate to down hole issues that could potentially impact that fresh 
water zone. 

Licensed Professional Geologist Number #538 
Registered Environmental Manager (REM) Number #11402 

MR/lr 



RITTER ENVIRONMENTAL & GEOTECHNICAL SERVICES, INC. 
2900 N. Big Spring, Midland, Texas 79705 

Bus: (915) 682-7404 • (915) 570-REGS • Metro: (915) 570-6007 • Fax: (915) 682-7440 

August 19, 2003 

Mr. Richard Ezeanyim, P.E. 
Oil Conservation Division 
1220 South St. Francis Dr. 
Santa Fe, NM 87505 

Re: North Square Lake Unit (NSLU) Area-Salado Salt Discussion 

Dear Mr. Ezeanyim, 

Attached to this letter is an exerpt from a publication from the USGS, the New Mexico Bureau of 
Mines and the State Engineer's office. This publication is authored by G.E. Hendrickson and is 
titled "Geology and Groundwater Resources of Eddy County, New Mexico". This report 
addresses the specifics of the geology and groundwater in the vicinity of North Square Lake Unit 
area. In relation to groundwater and the salt section known as the Salado formation, the report 
states on page 73, "Occurrence of Groundwater-The Salt of the Salado is impermeable, primarily 
because the weight of the over burden is sufficient to cause plastic flow of the salt and hence 
prevent the development of cracks and crevices through which water might move." Based on 
this information, it is not feasible that the salt section ofthe Salado is leachable and therefore not 
an issue of concern for casing leaks that might encounter the salt section. 

To date, over 48,000,000 barrels of produced water have been injected into this field. It is 
logical to assume that any casing leaks associated with the salt section would have manifested 
themselves by this time. Review of records of the existing wells in this field revealed no high 
pressure casing leaks in the salt section. 

The most recent well drilled was Well #106, which was drilled in 1986. This well did not 
encounter water in the salt section or have any indication of a pressured salt section. This was 
long after the injection of the majority of water in this field. 

The proposed project is designed as a pressure maintenance project, not a full flood with high 
pressures. The water being injected is produced water, which is expected to be chemically 

S:\Cnrrent ProjeclsMTBSXSqtiarelake lI\Word\081903 llr R E/eanvim rc saladcdoc 
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compatible with the salt section. Even i f it were in contact with the salt, leaching of the salt is 
not anticipated. 

We therefore conclude that cement protection of the salt section in the vicinity of the North 
Square Lake Unit is not warranted. Retrofit of wells with cement over the salt section does not 
appear to be a prudent use of funds in this particular area. 

Licensed Professional Geologist Number #538 
Registered Environmental Manager (REM) Number #11402 

MR/ts 
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R. T. HICKS CONSULTANTS, LTD. 

901 Rio Grande Blvd NW Suite 142 Albuquerque, New Mexico 87104 505.266.5004 Fax: 505.246.1818 

August 10, 2003 

Mr. Mitch Ritter 
Ritter Environmental 
2900 N. Big Spring 
Midland, Texas 79705 

RE: Hydrogeology of North Square Lake Unit Area 

Dear Mr. Ritter: 

My firm researched published documents, we examined the records of the New 
Mexico Office of the State Engineer (OSE), we obtained unpublished information from 
Sandia National Laboratories and the Roswell BLM office, and we visited the site. In 
addition, we examined site-specific data including several gamma and 
gamma/neutron logs of the shallow subsurface, driller's logs, and NMOCD on-line 
data. We believe we have evaluated all applicable information on the geology and 
ground water resources of the general area of the North Square Lake Unit (NSLU). 
Below, we list our conclusions. We list the facts that support our conclusions and 
provide the source for all of these facts. 

If you have any questions concerning the attachment, please contact me. 

Sincerely, 
R.T. Hicks Consultants, Ltd. 

Randall T. Hicks 
Principal 
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Hydrogeology of North Square Lake Unit, Eddy County, 
New Mexico 

Conclusions: 

1. Only the near-surface alluvium, Dewey Lake and Dockum Group redbeds 
could contain ground water with a total dissolved solids (TDS) concentration 
of less than 10,000 mg/L 

2. The preponderance of evidence allows us to conclude that none of these 
units produce sufficient quantity of water to encourage their development 
as a water supply (stock, agriculture, or domestic). 

3. Cemented oil well surface casing can effectively protect any undiscovered 
ground water in the redbeds from brine intrusion due to enhanced oil 
recovery operations in the NSLU. 

Facts: 

Geology 

• Figure 1, which is a stratagraphic column of southeast New Mexico, shows 
the relative position of water-bearing and low permeability units (Sattler, 
2003). 

• Figure 2 is a geologic map of the area (Anderson and others, 1997). The 
sections that comprise the NSLU are outlined on this map. Erosion removed 
the Ogallala Aquifer in the area of the NSLU, but is present to the east of 
the NSLU. As the figure suggests, the surface geology is Quaternary eolian 
and pediment deposits (Qe/Qp), which is underlain by the redbeds of the 
Dockum Group and the Santa Rosa Sandstone? Kelley (1971) suggests that 
Late Permian/Early Triassic erosion removed the Dewey Lake Formation 
northwest of the NSLU and he maps the Santa Rosa Sandstone 
unconformably overlying the Rustler Formation. Figure 2, which used the 
mapping of Kelley as a source, shows this relationship north and west of 
the NSLU. 

• The three large-scale cross-sections generated by the geologist for CBS 
Operating Company (attached) show that evaporates (anhydrite and salt) 
underlie the redbeds (Dewey Lake, Santa Rosa Sandstone, and Upper 
Dockum Group). 

• Gamma logs that characterize the Dockum Group, Santa Rosa and Dewey 
Lake Redbeds are available for some oil and gas wells within the NSLU. 
Although Kelley mapped the Santa Rosa Sandstone unconformably 
overlying the Rustler Formation northwest of the NSLU, the gamma logs 
confirm the presence of about 200 feet of the Dewey Lake within the unit. 
Figure 3 presents the gamma log for NSLU 60 (API 3001504914), which is 
typical of many available logs for the area. We interpreted a low gamma 
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activity section between 218 and 270 feet below surface as the Santa Rosa 
Sandstone horizon. The lack of contrast of the gamma log suggests that 
this horizon may contain fine-grained clay in addition to sand/silt. 
Continuous coarser-grained units (low gamma activity) above or below the 
Santa Rosa Sandstone horizon are very difficult to trace between wells. 

• Figure 4 from McGowen and others (1977) show the erosional/depositional 
edge of the Lower Dockum Group in the area of the NSLU. The thickness 
of the Lower Dockum Group is zero west of the NSLU and 600-800 feet at 
the Eddy/Lea County line. Figure 5 (McGowen and others, 1977) confirms 
that the Lower Dockum Group (including the Santa Rosa Sandstone 
horizon) is very fine grained. In and near the NLSU, the Lower Dockum 
Group contains less than 20% sandstone. 

• Figure 6 is a schematic northwest to southeast section of the Dewey Lake 
and Dockum Group redbeds. In this figure, which we generated from 
gamma log data, the Santa Rosa Sandstone is yellow. 

Regional Ground Water Resources 

• The BLM determined that the limestone units of the Rustler Formation are 
saline and are not protected by surface casing on Federal lands in the 
general area (John Simitz, BLM Roswell, personal communication, 2003). 

• In west Texas, the Santa Rosa Sandstone (lower Dockum Group) yields 
sufficient quantities of ground water for a small community supply wells. 
The municipalities of Happy, Hereford, and Tulia obtain some or all of their 
water from the lower Dockum Group (Dutton and Simpkins, 1986) 

• The Santa Rosa Sandstone is not employed extensively as a water supply 
source in New Mexico. The Santa Rosa Sandstone is a secondary source of 
water for the City of Las Vegas, New Mexico, where the well field is located 
adjacent to the outcrop (Lazarus and Drakos, 2002). 

• Thin, discontinuous sandstones in the Dockum Group and Dewey Lake 
Redbeds, which may provide water to windmills for several years or a 
decade or more, often contain relatively poor quality ground water (Dutton 
and Simpkins, 1986; Hendrickson and Jones, 1952). 

• Where present the Ogallala Aquifer supplies water to municipal supply 
wells, agriculture, and industry. For example, Maljamar and Loco Hills 
derive their water via pipeline from wells completed in the Ogallala Aquifer 
east of the area of interest. 

Ground Water Quantity and Quality within the NSLU Area 
• Sixteen oil and gas wells, drilled with cable tools in the 1960's, explored for 

useable quantities of ground water in these redbeds in the NSLU. These 
wells, which are distributed primarily on the northeast side of the unit, did 
not detect meaningful quantities of water. Also, several wells were drilled 
specifically for fresh water in the township due south of the unit did not find 
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any water in any well.(CBS Operating Company, personal communication, 
2003). 

• Despite the large number of oil and gas wells drilled in and adjacent to the 
NSLU, no water supply wells draw water from the redbeds within or near 
the North Square Lake Unit (NSLU). Throughout New Mexico, producers 
recomplete abandoned oil and gas wells as shallow water wells for the 
benefit of the surface owner. Figure 7 plots the location of all water supply 
wells from the Office of the State Engineer (OSE, 2003) database. Note 
that no wells exist within the NSLU. 

• The closest water well is an abandoned windmill located about 3 miles 
north of the site. This well (Figure 8) probably tapped water associated 
with the dune sands in this closed depression 

• The total dissolved solids (TDS) content of water in the Santa Rosa 
Sandstone in the area of North Square Lake Unit (NSLU) may exhibit TDS 
content greater than 5,000 mg/L (Figure 9; Dutton and others, 1986). 
However, the lower Dockum Group contains brine near Amarillo, Texas 
(Wilson and Esparza, 2002) and ground water could be of similar quality 
within the area of interest. 

• The volume of anhydrite in the Rustler Formation and the mass of 
underlying salt permit us to concur with the BLM's conclusion that 
permeable units below the Dewey Lake Redbeds contain brine and are not 
suitable for domestic or agricultural use. 
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Figure 1. Geologic Column 
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Figure 4: Isopach map of the Lower Dockum Croup (McGowen and others, 1977). 
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Figure 8: Abandoned Windmill North of NSLU 
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Figure 9: Total dissolved solids in Lower Dockum Group ground water. 
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CBS OPERATING CORP. 
NORTH SQUARE LAKE UNIT 

AUGUST 2003 C-108 APPLICATION 

Stimulation in the applied for injection wells will consist of small acid clean 
jobs of 15% HC1 ranging in volume from 500-1000 gallons per well. 



CBS OPERATING CORP. 
NORTH SQUARE LAKE UNIT 

AUGUST 2003 C-108 APPLICATION 

X. Logs have previously been submitted to the OCD. 



CBS OPERATING CORP. 
NORTH SQUARE LAKE UNIT 

AUGUST 2003 C-108 APPLICATION 

Analysis of the fresh water in the area is attached. 
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CBS OPERATING CORP. 
NORTH SQUARE LAKE UNIT 

AUGUST 2003 C-108 APPLICATION 

XII. An examination of this area has determined there are no open faults or other 
hydrologic connection between the disposal zone and any potential underground 
sources of drinking water. 



CBS OPERATING CORP. 
NORTH SQUARE LAKE UNIT 

AUGUST 2003 C-108 APPLICATION 

XIII. PROOF OF NOTICE 

Thompson Petroleum Corp., leasehold operator, has been furnished by certified 
mail a copy of the C-108 application as they are within the one-half mile radius of 
North Square Lake Unit Well No. 144. 

Copy of Publication and Affidavit of Publication from the Artesia Daily Press, a 
daily newspaper, is attached. This legal advertisement was published in Eddy 
County, New Mexico on August 17, 2003. 



CBS OPERA TING CORP. 
P. O. BOX 2236, MIDLAND, TX 79702 432/685-0878 FAX 685-1945 

August 19, 2003 

THOMPSON PETROLEUM CORP. 
325 North St. Paul, Suite 4300 
Dallas, Texas 75201 

Dear Mr. Thompson: 

Enclosed is CBS Operating Corp.'s C-108 Application to Inject on the North Square 
Lake Unit. Copies are being furnished to you, as you are a leasehold operator located 
one-half mile of a proposed injection well within this application. 

As required by statue, should you have any objections to the enclosed applications, you 
must file with the Oil Conservation Division, EMNRD, 1220 South St. Francis Dr., Santa 
Fe, New Mexico 87505 with 15 days of receipt. 

Should you have any questions or need additional information, please contact me at 
432/685-0878. 

Sincerely, 

M. A. Sirgo, III 
Engineer 

MAS/pr 

Enclosure 
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Affidavit of Publication 
NO. 18183 

STATE OF NEW MEXICO 

County of Eddy: 

Gary P. Scott being duly 

sworn, says: That he ia th© Publisher of The 

Artesia Daily Press, a daily newspaper of general 

circulation, published in English at Artesia, said county 

and county and state, and that the here to attached 

Legal Notice 

was published in a regular and entire issue of the said 

Artesia Daily Press.a daily newspaper duly qualified 

for that purpose within the meaning of Chapter 167 of 

the 1937 Session Laws of the state of New Mexico for 

1 consecutive weeks/days on the same 

day as follows: 

First Publication 

Second Publication 

Third Publication 

Fourth Publication 
Fifth Publication 

August 17 2003 

-^—v -y -T 
Subscribed and sworn to before me this 

19th day of August 2003 

Notary Public, Eddy County, New Mexico 

My Commission expires September: 23,2003 

Copy of Puf 

INJECTION WELLS 
CBS Operating Corp. 
P.O. Box 2236 
Midland, TX 79702 
M.A. Sirgo, III 
432-685-0878 „ 
CBS Operating Corp. 
has (ilea a Form C-108 
Application to Inject with 
the Stale ot New Mexico 
Oil Conservation 
Division. 
The Application covers 
the following pressure 
maintenance water Injec
tion wells located in the 
North Square Lake Unit, 
Eddy County. New Mexi
co. 
The wells covered In the 
application are as follows 
and located as 
described: 
NSLU WELL NO. 15, 
SEC. 20<0JT16S,R313 
NSLU WELL NO. 16, 
SEC.20(P)T16S. R31 
NSLU WELL NO. 23. 
SEC. 29 (C) T-16S. 
R31E 
NSLU WELL NO. 24, 
SEC.29(B)T16S. R31E 
NSLU WELL NO. 25, 
SEC29(A)T16S,R31E 
NSLU WELL NO. 41, 
SEC.29(FJT16S,R316 
NSLU WELL NO 42, 
SEC.29(G)T16S,R31E 
NSLU WELL NO. 43. 
SEC. 29 (H) T16S, R31E 
NSLU WELL NO. 60. 
SEC. 29jJjTl6S, R31E 
NSLU WELL tip. 61 
SEC. 29JIJT16S.R31E 
NSLU WELL NO. 124, 
SEC. 31. (C) T16S. 
R31E 

Lega l No t i ce 
NSLU WELL NO. 126, 
SEC. 31. (G) T16S. 
R31E 
NSLU WELL NO. 144_, 
SEC.3t.(K)Tt6S, R31£ 

The above wells' purpose 
is lo inject water in the 
Grayburg-San Andres 
formation for pressure 
maintenance., purposes 
located at en average 
depth ol approximately 
3400'. Maximum expect
ed per well injection 
rates, are 300 barrels of 
water per day at an ex
pected maximum injec
tion pressure of 600 psi. 
(in no instance will the 
pressure exceed a .2 
psi/ft. gradient to the up
per perforation of the In
jection interval). 
Any interested parly 
must lile an objection or 
request for hearing with 
the Oil Conservation Di
vision. 2040 South 
Pacheco, Santa Fe, New 
Mexico 87505 within 15 
days ot this notice. 
Published In the Artesia 
Dally Press. Artesia, 
NM'August 17,2003. 

Legal 18183 



CBS OPERATING CORP. 
P. O. BOX 2236, MIDLAND, TX 79702 432/685-0878 FAX 685-1945 

RECEIVED 

SEP 0 8 Z003 

„, OIL CONSERVATION 
September 2,2003 VIA FAX 505/476-3462 DIVISION 

STATE OF NEW MEXICO 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

Attention: Mr. William Jones 

Re: Affidavit of Notice 
CBS Operating Corp. 
North Square Lake Unit 
C-108 Application 
Eddy County, New Mexico 

Mr. Jones, 

As per your request, please find attached an Affidavit of Notice reflecting an additional 
public notice run on August 29, 2003 for the referenced C-108 Application. This second 
notice was posted to correct the address for third party notices to the New Mexico Oil 
Conservation Division. 

I f you have any additional questions or comments, please do not hesitate to call. 

MAS/pr 

Attachment 



AUG-29-03 FRI 2:09 PM ARTES1AJAILYJRESS7 FAX NO. 505 746 8795 P. 1 

Affidavit of Publication 
NO. 18200 

STATE OF NEW MEXICO 

County of Eddy: 

Gary D. Scott being duly 

sworn.says: That he is the Publisher of The 

Artesia Dally Press, a daily newspaper of general 

circulation, published in English at Artesia, said county 

and county and state, and that the here to attached 

Legal Notice 

was published in a regular and entire issue of the said 

Artesia Daily Press.a daily newspaper duly qualified 

for that purpose within the meaning of Chapter 167 of 

the 1937 Session Laws of the state of New Mexico for 

1 consecutive weeks/days on the same 

day as follows. 

First Publication 

Second Publication 

Third Publicatic 

Fourth Pub] 
Fifth Pu 

August 29 2003 

Subscribed and sworn to before me this 

29th day of August 2003 

Notary Public, Eddy County, New Mexico 

My Commission expires September l 23,2003 

L E G A L NOTICE 
Grayburg-San > Andrei 
formation for pressure 
maintenance purposes 

r tr. a_e:~ looalod at an average 
C O P V O f P u b l l C depth of approximately 

~ J 3400'. Maximum expect' 
ed per well injection 
rates are 300 barrels of 
water per day , at en ex 
pected maximum Injec 

CBS Operating Corp. 
P.p. Box 2238 
Midland, TX 79702 
MA Sirgo, III 
432-685.0678 
CBS Operating Corp. 
has filed a Form C-108 
Application to Inject with 
Ihe State of New Mexico 
OH . Conservation 
Division. 
The Application covers 
the following pressure 
maintenance water injec
tion wells located In the 
North Squire Lake Unit, 
Eddy County, New Mexi
co.; 
The wells covered in the 
applfcatfoft are as folfows 
end located as de-
scribed: ' 
M O * WELL" NO. 15, 
li!?;v29iPJ;X16S,R313 
NSLO WELL NO. i6. 
SEC.^0(P)T16S. R31 
NSLU WELL NO. 23, 

j g C . *9 <C) T-16S. 
NSLU WELL NO. 24, 
SEC:29(B)T16S.R31E 
NSLU WELL NO, 25, 
SEC.29.(4)T16S,R^1E 

NSLuTwELL NO. 43, 

mm>%°t 
SEC. 20 (J) TljBS, R31E 
NSLU WELL NO. 61, 
S£C,, 29,j|)T16S. R31E 
NSLU WELL NO. 124, 
SEC. 31, (C) T16S. 
R31E . 
NSLU WELL NO. 128, 
SEC. 31. (Q) T16S. 
R31E 
NSLU WELL NO. 144, 
SEC. 31, (K) Tl 6S, R31E , 
The above welts' purpose 
is to Inject water; In the .. i 

tlon pressure' of 666 pal. 
(In no Instance will the 
pressure* exceed a .2 
psi/ft.gradient to the up
per' perterf.t|î iof <He lh> 
Jectlon. h*--
Ahy thfejestec 
must llie an Election or 
request tor Hewing .-with 
the Oif Conservallori['Di
vision, 1220,;8outh St. 
Fiiancle Dr., , Sihta Fe. 
New Mexico 87505 within 
15 days of this noiice. 
Published In the Artesia 
Daily Press, Artesia, 
N.M. August 29,2003. 

Legal 18200 



CBS OPERATING 915 685 1945 0902/03 10:10am P. 001 

CBS OPERATING CORP. 
P. O. BOX 2236, MIDLAND, TX 79702 432/685-0878 FAX 685-1945 

F A C S I M I L E M E S S A G E 

TO: 

LOCATION: 

FROM: 

DATE: 

MESSAGE: 

u 

2 %oo3 

NUMBER OF PAGES TO BE TRANSMITTED - INCLUDING TOP SHEET: 3 

IF ANY ERROR WHEN TRANSMITTING, PLEASE CALL (915) 685-0878 



CBS OPERATING 91S 685 1945 09/02/03 10:10am P. 002 

CBS OPERATING CORP. 
P. O. BOX 2236, MIDLAND, TX 79702 432/685-0878 FAX 685-1945 

STATE OF NEW MEXICO 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

Attention: Mr. William Jones 

As per your request, please find attached an Affidavit of Notice reflecting an additional 
public notice run on August 29,2003 for the referenced C-108 Application. This second 
notice was posted to correct the address for third party notices to the New Mexico Oil 
Conservation Division. 

If you have any additional questions or comments, please do not hesitate to call. 

September 2,2003 VIA FAX 505/476-3462 

Re: Affidavit of Notice 
CBS Operating Corp. 
North Square Lake Unit 
C-108 Application 
Eddy County, New Mexico 

Mr. Jones, 

M. A. Sirgo, III 

MAS/pr 

Attachment 



CBS OPERATING 915 BBS 1945 09/02/03 10:10am P. 003 

Affidavit of Publication 
NO. 18200 

STATE OF NEW MEXICO 

County of Eddy: 

Gary D. Scott being duly 

swom,says: That he is the Publisher of The 

Artesia Dally Press, a daily newspaper of general 

circulation, published in English at Artesia, said county 

and county and state, and that the here to attached 

Legal Notice 

was published In a regular and entire issue of the said 

Artesia Daily Press.a daily newspaper duly qualified 

for that purpose within the meaning of Chapter 167 of 

the 1937 Session Laws of the state of New Mexico for 

1 consecutive weeks/days on the same 

day as follows: 

First Publication 

Second Publication 

Third Pub9cat!< 

Fourth Pui 
Fifth 

August 29 2003 

Copy of Public 

Subscribed and sworn to before me this 

29th day of August 2003 

Notary Public, Eddy County, New Mexico 

My Commission expires. September: 23.2003 

LEGAL NOTICE 
Qrayburfl'Sah Andre* 
formation for pressure 
tfelntanance purposes 
located at an average 
depth of approximately 
3400'. Maxtr&m expect
ed per well injection 
rales are 300 barrels Of 
water per day . at an ex-
peeunL maximum, fniee-
Uonprlwure'of eoopsl. 
(In no; Instance will the 
pressure* exceed a .2 
psWL cjadjem to the up-

muet (He tf1 
request tor H 
the Off Con&ei 

20,; 
CBS Operating Corp. 

. P.O. Box 2236' 
Midland, TX 79702 
MA ' .. Sirgo. Ill 
432.ee5.0g7a' 
CSS Operating Corp. 
has filed a Form C-108 
Application to inject with 
the Slate ofNew Mexico 
Oil ... Conservation 
Division. 
The Application, co vers 
the following .pressure 
maintenance water tniec-
Von Weils located In'the 
North Square Lake Unit, 
Eddy County, New Mexi-• 

applfoatfoh are es totfowa 
and %ated as de
scribed; ' 
M ^ y ^ t r u o . 16, 

m % ^ E I . L NO. f6. 
SEC:^(PJT16S,R31 
NSLU WtiUL NO. 23, 
S E | <9 <C) T-16S. 

'NSLU WELL NO. 24. 
SEC: 29(B) T16S. R31E 

iNSLU WELL NO, ,25, 

J . R31E 
nfLU Nft 61, 

S%20,O1T16S.R3!6 
LU WELL NO. 124. 

31, (C) T16S, 
NSLt 
SEC. 
R31E 
NSLU WELL NO. 128, 
SEC. 31. (Q) T16S, 
R31E 
NSLU WELL NO. 144, 
SEC. 31, (K)T16S, R31E , 
The aMve.Wellt'pyrpose 
Is.vo Inject .water; In iw .i 

wvor 
1-with 

,. _-._..,„jif;'Df. 
vision,'iKf,;8SJth.St. 
Francis Or., . Santa Fe. 
New Mexico 87505 within 
IS aaysoflhls notice. 
Published In the Artesia 
Daily Press, Artesia'. 
N.M. August 29,2043. 

. Legal 16200 



CBS OPERATING 91S SSB 1945 09/03/03 01:5Spm P. 001 

CBS OPERATING CORP. 
P. O. BOX 2236, MIDLAND, TX 79702 432/685-0878 FAX 685-1945 

F A C S I M I L E M E S S A G E 

I : LOCATION: 

FROM: 

DATE: V\MJr 3 260% 

MESSAGE: rfdkt? 4o (TUAJT t^Aiyu^ yrwuJjic/ 

NUMBER OF PAGES TO BE TRANSMITTED - INCLUDING TOP SHEET: 

IF ANY ERROR WHEN TRANSMITTING, PLEASE CALL (915) 685-0878 



CBS OPERATING 915 695 1945 09/03/03 01:56pm P. 002 

CBS OPERATING CORP. 
P. O. BOX 2236, MIDLAND, TX 79702 432/685-0878 FAX 685-1945 

September 3,2003 

MERIT ENERGY COMPANY 
13727 Noel Road, Suite 500 
Dallas, Texas 75240 

Dear Sir or Madam: 

Enclosed is CBS Operating Corp.'s C-108 Application to Inject on the North Square 
Lake Unit. Copies are being furnished to you, as you are a leasehold operator located 
one-half mile of a proposed injection well within this application. 

As required by statue, should you have any objections to the enclosed applications, you 
must file with the Oil Conservation Division, EMNRD, 1220 South St. Francis Dr., Santa 
Fe, New Mexico 87505 within 15 days of receipt. 

Should you have any questions or need additional information, please contact me at 
432/685-0878. 

Sincerely, 

M. A Sirgo, III 
Engineer 

MAS/pr 

Enclosure 



CBS OPERATING 915 685 1945 09/03/03 01:56pm P. 003 

SENDER: COMPLETE THIS SECTION I COMPLETE THIS SECTION ON DELIVERY 

• Complete Items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the maiipiece, 
or on the front if space permits. 

A. Signature 
• Agent 

* • Addressee 

• Complete Items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the maiipiece, 
or on the front if space permits. 

B. Received by (Printed Name) C. Date of Delivery 

• Complete Items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the maiipiece, 
or on the front if space permits. 

0. ts delivery address different from item 1? • Yes 
If YES, enter delivery address below: G No 1. Article Addressed to: 

MERIT ENERGY CO 
13727 NOEL RD STE 500 
DALLAS TX 75240 

0. ts delivery address different from item 1? • Yes 
If YES, enter delivery address below: G No 

3. Service Type 
• Certified Mall • Express Mafl 
• Registered • Return Receipt for Merchandise 
• Insured Mail O C.O.D. 

4. Restricted Deliver/? (Btfra FeeJ • Yes 

2. Article Number 7 0 0 2 2 4 1 0 ° 0 0 1 5 8 3 9 8 1 1 4 

(Transfer from service label) 

PS Form 3 8 1 1 , August 2001 Domestic Return Receipt i02595oe-M-to35 

U.S. Postal Service 
CERTIFIED MAIL, RECEIPT 
(Domestic Mail Only; No Insurance Coverage Provided) 
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CBS OPERATING CORP. 
NORTH SQUARE LAKE UNIT 

OCTOBER 2003 C-108 APPLICATION 

XIII. PROOF OF NOTICE 

Merit Energy Corp., leasehold, operator, has been furnished by certified 
mail a copy of the C-108 application, as they are within the one-half mile 
radius of the North Square Lake Unit Well No. 162. 

A "Copy of Publications and Affidavit of Publication" from the Artesia 
Daily Press, a daily newspaper is attached. This legal advertisement was 
published in Eddy County, New Mexico on September 21,2003. 



CBS OPERATING CORP. 
P. O. BOX 2236, MIDLAND, TX 79702 432/685-0878 FAX 685-1945 

October 3, 2003 

MERIT ENERGY COMPANY 
13727 Noel Road, Suite 500 
Dallas, Texas 75240 

Re: North Square Lake Unit #162 
Eddy County, New Mexico 

Dear Sir or Madam: 

Enclosed is CBS Operating Corp.'s C-108 Application to Inject on the North Square 
Lake Unit. Copies are being furnished to you, as you are a leasehold operator located 
one-half mile of a proposed injection well within this applicatioa 

As required by statue, should you have any objections to the enclosed application, you 
must file with the Oil Conservation Division, EMNRD, 1220 South St. Francis Dr., Santa 
Fe, New Mexico 87505 withinl5 days of receipt. 

Should you have any questions or need additional information, please contact me at 
432/685-0878. 

M. A. Sirgo, III 
Engineer 

MAS/pr 

Enclosure 



Affidavit of Publication 
NO. 18217 

STATE OF NEW MEXICO 

County of Eddy: 

Gary D. Scott being duly 

sworn,says: That he is the Publisher of The 

Artesia Daily Press, a daily newspaper of general 

circulation, published in English at Artesia, said county 

and county and state, and that the here to attached 

^ Legal Notice 

was published in a regular and entire issue of the said 

Artesia Daily Press,a daily newspaper duly qualified 

for that purpose within the meaning of Chapter 167 of 

the 1937 Session Laws of the state of New Mexico for 

1 consecutive weeks/days on the same 

day as follows: 

First Publication September 21 2003 

Second Publication 

Third Publication 

Fourth Publication 

T 7-
Subscribed and sworn to before me this 

22nd Day September 2003 

'i'U -i-^ /s~ }-ir-r>^ 

Notary Public, Eddy County, New Mexico 

My Commission expires September: 23, 2007 

LEGAL NOTICE 
CBS Operating Corp. 
P.O. Box 2236 
Midland, TX 79702 
M.A. Sirgo, III 
432-685-0878 

_ , _ CBS Operating Corp. 
CODV Of I n a s f i l e d a F o r m c ' 1 0 8 

r j Application to Inject with 
the State of New Mexico 
Oil Conservation 
Division. 
The Application covers 
the following pressure 
maintenance water injec
tion wells located in the 
North Square Lake Unit, 
Eddy County, New Mexi
co. \} :M?:.Jy. 
The wells covered in the 
application are as follows 
and located as de
scribed: 

-NSLU WELL NO. 3, 
SEC. 19(J)T16S,R313 

/flSLU WELL NO. 5, 
'ySEC.2b(L)T16S, R31 

NSLU WELL NO. 12, 
SEC. 19 (P) T-16S. 
R31E 
NSLU WELL NO. 20, 
SEG.30(BJT16S, R31E 
NSLU WELL NO. 22, 
SEC.29(D)T16S,R31E 
NSLU WELL NO. 62, 
SEC.28(L)T16S,R31E 
NSLU WELL NO 83, 
SEC.29(P)T16S, R31E 
NSLU WELL NO. 85, 
SEC.28(N)T16S,R31E 
NSLU WELL NO. 111, 
SEC, 33, (B) T16S, 
R31E ' ' 
NSLU WELL NO. 162, i 
SEC. 31, (O) T16S, 
R31E 
The above wells' purpose 
is to inject water in the 
Grayburg-San Andres 
formation for pressure 
maintenance purposes 
located at an average 
depth of approximately 
3400'. Maximum expect
ed per well injection 
rates are 300 barrels of 
water per day at-an ex
pected maximum injec
tion pressure of 600 psi. 
(in no instance will the 
pressure exceed a .2 
psi/ft. gradient to the up
per perforation of the in
jection interval). 
Any interested party 
must file an objection or 
request for hearing with 
the Oil Conservation Di
vision, 1220 South St. 
Francis Dr., , Santa Fe, 
New Mexico 87505 within 
15 days of this notice. 
Published in the Artesia 
Daily Press, Artesia, 
N.M. September 21, 
2003. 

Legal 18217 



CBS OPERATING CORP. 
NORTH SQUARE LAKE UNIT 

OCTOBER 2003 C-108 APPLICATION 

Analysis of the fresh water in the area is attached. 
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CBS OPERATING CORP. 
NORTH SQUARE LAKE UNIT 

OCTOBER 2003 C-108 APPLICATION 

XII. An examination of this area has determined there are no open faults or 
other hydrologic connection between the disposal zone and any potential 
underground sources of drinking water. 
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Page 1 of 1 

Jones, William V 

Sent: 

To: 

Cc: 

From: Jones, William V 

Tuesday, December 02, 2003 5:01 PM 

'MASTRES@aol.com' 

Ezeanyim, Richard 

Subject: RE: CBS Operating Corp. - C-108 Applications 

Manny: 
Please don't work on the previous list... 
Based on discussion yesterday, we have narrowed the list of problem wells as shown on the attached EXCEL 
file. 

1 well needs casing/P&A information and possible work. 
1 well needs a cement bond log and possible work. 
The rest need to be replugged. 

Please review for accuracy and if you still desire, supply reasons to Richard that this work should not be 
required. If we do not agree with your reasons or solution and this gets set to hearing by the Division, the 
application will likely include required fixes on all wells plugged prior to 1955 within the AOR of your intended 
injection wells or subset thereof. 

Within bounds of our other work, we are now ready to issue an order permitting all the remaining C-108 
application wells - with stipulations to fix these problem wells. 

Please look at the latest hearing order and note all discrepancies and/or misconceptions from what was intended. 
Forward your notes to Richard and he will get the attorneys to look at it. 

Regards, 
Will Jones 

3/31/2004 



North Square Lake Unit 
Sections 25, 36, T16S, R30E 
Sections 19 - 31. T16S, R31E 

Notes on the North Square Lake Unit: 
The latest Divison Order is R-11435-A approving a Pressure Maintenance Project on 5/30/2002. This approved 7 injection wells and required 6 wells to 
be replugged. The latest operator, CBS, does not want to replug these wells. 
Many hearing orders over the years pertain to this area: R-5065, R-2752(A), R-1110(A,B,C,D), R-2977(A,B), R-3677, ETC 
Most hearing orders required periodic operations reports, the latest orders have also, who has these? 
Many Waterflood Expansion Administrative Orders also apply: WFX-291,473,320,490, etc 
Later (early 1960's) consisted of installing waterfloods and sometimes drilling out and running 4" FJ liners on bottom. 
This area has been at an advanced state of depletion since the 1960s. 
This area has been waterflooded long before the SDWA and the UIC program limited pressures and ensured confinement to zone. 
Typical stratigraphic section here: Sand and Red bed to 450 feet, Anhydrite and Salt to 1400 feet, Yates, Queen, Grayburg, then San Andres at TP-
Some shallow sands above the red beds and some windmills, but this area generally believed to not have appreciable ground water sands. 

The formations targeted here for producing and waterflooding are the Premier (Grayburg) and the Lovington (San Andres) usually from 3300 to 3600 feet. 
In some early cases, the Grayburg was flooded down the annulus and the San Andres down the tubing. 
Many wells drilled and plugged in the mid 1940s. 
Operators have changed MANY times for this area since the 1940's. 
This is BLM surface. Also many records show the BLM supervising and regulating plugging and casing fixes. 
Earlier casing designs consisted of setting surface pipe to 500 feet with some cement, running temporary 7 inch thru the yates, drilling out and running 
51/2 inch to TD, pulling most of the 7 inch, and cementing the 51/2 inch only on the bottom. 
Most surface pipes are not cemented to surface. 
Most long strings are not cemented even up to the base of the salt. 
Therefore the surface of the hole with any possible water sands and the salt have OLD casing over them but no sheaths of cement. 

Pinholes and other corrosion common in upper wellbore, surface pipe. 
Many remedial operations consist of replacing numerous joints of surface pipe or long string pipe. 
Many wells have had casing leaks from 140 feet to 2250 feet - both in the red beds above the salt, in the salt, and below the salt in the yates and queen 
formations. 
In some cases, casing has collapsed opposite the Queen or the Yates formations - above the cement top. 
Many wells have had water flows while cementing, or remedial cementing that have taken time to stop. 

In some cases, 2 7/8" casing has been run inside existing casing in order to preserve mechanical integrity, this will likely have to be done more often. 

Many P&A operations have found numerous casing leaks and water flows. 
Older P&As usually pulled all casing possible. 
All of the plugged wells that are questionable are from the early 1950s and before. 

Latest casing design consists of circulating cement on the surface pipe and the long string - intermediates normally not needed. This took 4000 sacks of 
cement on a recent well. 
P&A should consist of verifiable cement plugs of adequate thickness (in and out of pipe) above the producing zone, above the Queen, at the base of the 
salt, above the salt, and at the surface. 
All bradenheads in this area should be tested on a frequent basis. 
The presence of the salt section, the evidence of corrosion, the age of existing casing, and the lack of cement all indicate that extensive waterflow 
problems will likely exist in this area, especially if waterflooding is aggressively persued. 

In the AOR for the first 13 well PMX application, there are 24 P&A wellbores and 44 other wells. 
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Form C-102 

NEW OIL CONSERVATION COWISSION 
SANTA FE, NEW MEXICO 

MISCELLANEOUS NOTICES 
Submit this notice in triplicate to the Oil Conservation Commission or its proper agent before the work specified is to 
begin. A copy will be returned to the sender on which will be given the approval, with any modifications considered 
advisable, or the rejection by the Commission or agent, of the plan submitted. The plan as approved should be follow
ed, and work should not begin until approval is obtained. See additional instructions in the Rules and Regulations of 
tbe Commission. 

Indicate nature of notice by cheeking below: 

NOTICE OP INTENTION TO TEST CASING 
SHUT-OFF 

NOTICE OF INTENTION TO SHOOT OR 
CHEMICALLY TREAT WELL 

NOTICE OF INTENTION TO CHANGE PLANS NOTICE OF INTENTION TO PULL OR 
OTHERWISE ALTER CASING 

NOTICE OF INTENTION TO REPAIR WELL NOTICE OF INTENTION TO PLUG WELL X 
NOTICB OF INTENTION TO DEEPEN WELL 

A r t i Mffltf Wanicn—^ ^ i n u ^ a a , 

OIL CONSERVATION COMMISSION, 
Santa Fe, New Mexico. 
Gentlemen: 
Following is a notice of intention to do certain work as described below at the 

v.a. wi«h weii w« X «, M£i ml 
Gomnuy or Operator JLeaso 

of Sec, 3 $ T 1 6 , R J O — . N. M. P. M., flquafai T | f f k « 
%AOt County. 

FULL DETAILS OF PROPOSED PLAN OF WORE 
FOLLOW INSTRUCTIONS IN THE RULES AND REGULATIONS OF THE COMMISSION 

£xp«ct to f i l l with aud to bottom of 7 inch. Sot plug and <\ 
comont with 20 eacka. Knock off 7 inch abova whore cost on ted *)/\ 
and pull 7 inch. F i l l with and to 5X0 foot. Cement with 10 
eacko and pull £ inch. F i l l with mud to aurfaco and eat o( 
regulation marker. -£> 

P 

AMm™> FEB88BW | „ f , s . w^eh 
except as follows: A Gunpaaj 0=55 5 

By m^s^M^^jM\^i\j 
Position Audita p 

Send communications regarding well to 

T i ^ ARTEsfA REPRESENTATtVE A r t a a i * . H«W M ^ O O 

ATION COMMISSION, Name Y * 3 . W a l c h 

Address Boat 



Form O-10S 

• IL C O N S E R V A T I O N C O M M I S S I O N 

(DISGfliiH REPORTS HI ILLS 
Submit this report in triplicate to the Oil Conservation Commission or its proper agent within ten days after the work 
specified is completed. I t should be signed and sworn to before a notary public for reports on beginning drilling oper
ations, results of snooting well, results of test of casing shut-off, result of plugging of weU, and other important operations, 
even though the work was witnessed by an agent of the Commission. Reports on minor operations need not be signed 
and sworn to before a notary public. See additional instructions in the Rules and Regulations of the Commission. 

Indicate nature of report by cheeking below: 

REPORT ON BEGINNING DRILLING OPERA
TIONS REPORT ON REPAIRING WELL 

REPORT ON RESULT OP SHOOTING OR CHEM
ICAL TREATMENT OP WELL 

REPORT ON PULLING OR OTHERWISE 
ALTERING CASING 

REPORT ON RESULT OF TEST OF CASING 
SHUT-OFF REPORT ON DEEPENING WELL 

REPORT ON RESULT OF PLUGGING OF WELL X 

- Artesia, litw tyxlm Junatt13t 1949 
OIL CONSERVATION COMMISSION, 
SANTA FE, NEW MEXICO. 
Gentlemen: 

Following is a report on the work done and the results obtained under the heading noted above at the.. 

V . 3 . :g§l0_ft._ „ . . . S t a t e Well No. 1 _ 
y or Operator 

.Jn the 

-JBEa-J 
-Square Lake 

-of Sec 
.Field, _ 

46- JL6_ R. 30-

The dates of this work were as follows 
Notice of intention to do the work was ( 

March \ 9 t%9 
JSddjt-

, N. M. P. M., 

— County. 

) submitted on Form C-102 on F e b r u a r y 2g 
and approval of tite proposed plan was d a f m t l r obtained. (Cross out incorrect words.) 

DETAILED ACCOUNT OF WORK DONE AND RESULTS OBTAINED 

19.M9 

Filled hole with aud te bottoa of 7 inch* Set plug aad cemented 
with 20 aaeka eement. Knocked off 7 inch shave where cemented 
and pulled 1570* ef 7*« Filled with aud te 510 feet. Cemented with 
10 aaeka eeaent and pulled 200* of 8 inch* Filled with aud to eurface 
and eet regulation marker* 

Witnessed by g . W . Ma i« ah A l l 
Name 

F . 3 . W e l c h 
Company 

Subscribed and sworn before me thia_ 

day of etune 

I hereby swear or affirm that tite information given abova 
is true and correct. 

Name 

Position Auditor 
Notary Public 

My commission expires J v n m a B l 195? 

Representing 

Address 

Company* 3 *OpSator^k' 

B O M 1 0 5 6 — 

Remarks: 

T l t l p v 



GPnt XGY.INC 

P&A WELLBORE DIAGRAM 

,ELL: STATE B #1 
FIELD: SQUARE LAKE 
INTERVAL: GB-SA 

LOCATION: 
660' FWL & 660' FEL 
SEC 36, T - 16-S, H-30-E 
EDDY COUNTY. NEW 

SURFACE CASING: 
RAN 8 1/4' CSG, SET @ 487' 
CMT. W/ SO SXS.. TOC @ 313' (CALC.) 

SET 
MARKER 

10 SXS CMT 
SET® 510' 

20 SXS 
CMT PLUG 
©2798' 

CUT8"OFF@200" 

48T 

CUT OFF 7" CSG @ 1570' 

PRODUCTION CASING: 
RAN T CSG, SET ® 2796*. 
CMT W/100 SXS, TOP OF CEMENT @ 2112" (CALC.) 

2788' 

OPEN HOLE 

2798-3119' 

PLUGS: 
PLUG #1 - 20 SXS CMT @ 2798* 
PLUG #2 -10 SXS-eiwT-e-SIO'- - ~ 
PLUG # 3 - FILL HOLE WITH MUD & SET REGULATION MARKER 

TD: 3119' 

04-Dec-98 

CP I l . I . e . 2122 

A/Si 



Plugged & Abandoned Wells Located 

Well No.: 
API No.: 

NSLU # 26 
30-015-04897 

£2 

Location: 
Sec-Twn-Rng. 

Field: 
Interval: 

/vo fa /</od'-/&o'~6f*t<*<>luV 
/so'/>/«f /4,&>'-/78o' -TH 

680* FNL & 660' FWL 
Sec.28,T16S.R31E 

Square Lake 
Grayburg - San Andree 

& PuUed 8 W casing® 65' 

Rod Bed Base: 
3 * ' 

Surface Cement: 
Surface Cement Top: 
Surface Casing She: 
Surface Casing TD : 
Salt Top: 

SO 
579 
8 S/l 
764 
764 

1681 Sort 
< Cut & Pulled 51/2" @ 1730' 

[Procft/cttan Casing \ 
Cement Volume: 100 
Cement Top: 272l 

Casing Size: 51/! 
Casing TD: 332 

pipe - tioC-i dLufW 

Base of Open Hole. 347 

Type We// @ Abandonment: Producer 
Date Well Abandoned: 12/1951 
Operator that Plugged WeU: D. D. Thomas 

Date WellD/ff/eo*; 4/1945 
Original Well Type: Producer" 



CBS Operating Corp. 
Sep-03 

Well No.: 
API No.: 

Location : 
Sec-Twn-Rng : 

Field: 
Interval: 

George Etz# 2 
30-015-04924 

810' FNL & 1666' FWL 
Sec. 30, T16S, R31E 

Square Lake 
Grayburg - San Andres 

Red Bed Base: 

Surface Cement: 
Surface Cement Top: 
Surface Casing Size: 

Surface Casing TD: 
Salt Top: 

390 e ft. 

SO sx; 
342 ft. 

8 5/8 in. 

547 ft. 
600 e ft. 

@29M-

< Cut & Pulled 5 1/2" casing @ 1950' 

Salt Base: 

Production Casing 
Cement Volume: 

I Cement Top: 

§| Casing Size : 
Casing TD: 

1520 e ft. 

100 sx. 
2311 ft. 

5 1/2 in. 
2920 ft. 

Base of Open Hole : 3095 ft. 

Type Well @ Abandonment: Producer 
Date Well Abandoned: Sep-48 
Operator that Plugged Well : Brewer Drlng. 

Date Well Drilled: 
Original Well Type 

Nov-44 
Producer 



in Area of Review 

1 
North Square 
C-108 App lies 

Well No.: 
API No.: 

Location: 
Sec-Twn-Rng: 

Field: 
Interval: 

NSLU # 103 
30-015-04940 

660' FNL & 660* FEL 
Sec. 31. T16S, R31E 

Square Lake 
Grayburg - San Andres 

Red Bed Base: 

Surface Cement: 
Surface Cement Top: 
Surface Casing Size: 

• Surface Casing TD: 

Salt Top: 

ft 

25 sx. 
492e ft 
8 1/4 in 
579 ft 

657e ft 

^ p j r t 8. Pulled 7" @ 1305' 
. * C i S a f t S 8 S « - 1421e ft 

'•0\Productlon Casing \ 
) Cement Volume: 100 sx. 

C 9 m e n f Top, 

Casing Size: 
Casing TD: 

1796e ft 

in. 
2482 ft 

cs/jg ran f 0/"4a /ns/cfe 7"to 3051 
cmt'd with 100sx 

Base of Open Hole: 3404 ft 

Type Well @ Abandonment 
Date Well Abandoned: 
Operator that Plugged Wel l : 

Date Well Drilled: 
Original Well Type: 

Producer 
2/1949 

Nay Hightower Inc. 

9/1942 
Producer 

Ty 
Dt 
Of 

Di 
Ot 

iL 



JUN-Uiruu mi ii«u» nn 

GP1I& OY.INC. 

P&A WELLBORE DIAGRAM 

VEIL GRIER #3 
FIELD: SQUARE LAKE 
INTERVAL: GB-SA 

0 ^ 

L O C A T I O N L ^ 7 £ ~ 
660' FSL FWL 
SEC 31. T-16-S. R-31-E 

EDDY COUNTY, NEW MEXICO 

NO PLUGGING REPORT AVAILABLE 

> 2480* 

SURFACE CASING: 
RAN 8" CSG. SET® 550* 
CMT. W/ 50 SXS.. TOC @ 378' (CALC.) 

> 550* INTERMEDIATE CASING: 
RAN 7" CSG, SET @ 2480' 
CMT. W/15 SXS., TOC ® 2377' (CALC.) 

2900' 

P 
V 

PRODUCTION CASING: 
RAN 51/2* CSG, SET @ 2900*. 
CMT W/100 SXS, TOP OF CEMENT @ 2291' (CALC.) 

OPEN HOLE 
2900- 3158' 

PLUGS: 

TD: 3158-

04-Oec-98 

CP 11. Inc. Z132 



/oo*filuj -/y/o'-/s/o'- ~M 

Hare Lake Unit, Eddy Cty., New Mexico 
tpllcation Well: NSLU # 726 

Page f of f 

Well No.: 
API No.: 

Location: 
Sec-Twn~Rng: 

Field: 
Interval: 

•7" 

Grier #5 
30415-04952 

1980'FSL & 660'FEL 
Sec. 31, T16S, R31E 

Square Lake 
Grayburg - San Andres 

Red Bed Base: 
Surface Cement: 
Surface Cement Top: 
Surface Casing Size: 
Salt Top: 

• Surface Casing TD: 

Salt 

Jt 
sx. 

439 ft 
50 

85/8 in. 
580 ft. 
624 ft. 

1410 ft 

WeU Drilled ta 3468 and Plugged 

Type Well <gj Abandonment: Oryhole-Junked 
Date Well Abandoned: 3/1944 
Operator mat Plugged Well: McDonald & Williams 

Date Well Drilled: 
Original Well Type: 

3/1944 
Dryhole-Junked 



o 
S 
CD 
Q. 

f o 
O 

1 
fi 
I 

O) 
c 
« 

3 
O 
CO 

c 
o 

1 
CO 

a 
re 
Q 
c 
o 
o 

i 
o 
o 
o 

i 

<3 

I 

CM 

to 
3 o 
re o 

0) 
N 

•D 
O 

ra*: E 
C 3 0) 

» u ts 
ca -
O 

•o 
o 

a) 
S 

O 

co C 

" S o 
• E Q. 
0 eu o 
1 O H 

N 
T3 i_ 
CO 0 

C 3 CU O 

3 Q " 
O 

o 

«0 

> S k 
> C 0 

S I o • 
CO o> o o 
® E a o, 
o o o o 
X O H I-

I 
9 

c 

eo co co co 

E E 
o o 
o o 
m m 

IO 

co 
co 

a. a 
o o 

.2 -S 
g i 
5 c 

a. O 

t i t i t i t i t i t i t i t i t i t i 
w 
CU 



CO CM 

2 o 
CA CM 

cn • w 

IO 
^r-
O 

i o 
eo 

0 . 
< 

CO o 
a. 
a. 
< 
co 
o 

CO V 
CO o 

55 § 
iS .2 
« > 

C 

o 

fl 
.2 » 
*3 e 
U o 
CO U 

^ 5 
o u 
'5 
CB 

CO 

CM 

c 
3 

a> 

s 
CQ 
3 
cr 

CO 
£ 

o 

n 
E 

08 
co 
E 
CO 

I 

O) 
•53 
CB 
O 
O 
O 

! 
CO 

QJ 

CD 

c 

Q. 
CO 

L: Q 

m CO 
•• S c 
t l u s 

» i to 
CO O fe 

~ CD 

A a o 
3 >» CO 
r- I- 0 . 

to 
to >-

c o 

1 

TJ 
CO 

I 
CO 
c 
CO 
to 

O 
«0 
Q 

c 

= CA 

•a ^ 
CO 
re io 
S 2 

w at 

*s 
58 
cs Ci, 

— 14 3 n 
O 0» 

z 

«» 
E 
tv 
k . 

Q. 
o9 
x" 
to 
•5 
s 
_to 
X 
O 

8 
_ J 

I 

co 
3 
.Q >> 
CS 

o 

cs 

4) 
+* 
C 

C 
O 

•5 
CO 

*-
o 
CO E a 

CN 

re 
3 cr co 

to « c o ~ N « 
>- to t» 

>» 
c 
cs 

8 
a 
o 
co 
E cs 
z 

1s 

ci 
c 
CO 

il 
CO 
> co 

1 

at 
o» 
_3 
Q. 
X> 
c 
cs 

CS 

•g 
2. 
to 
CD 
c 

I 

o 
CO 

TJ 

4) 

cs 
to 

— k . 

to cs 
0) to c ~ O £ 
N *" 
to £ 
cs _ 
CO CS 

5 I 
5* = 

o H 

I S 

l i 
c o 

« n 
E " c 
cs * • O 
= 0 » % 

to c 
£ >« I I 
O o 
ui 

cs 

to 

to 

8. o 
k . 

Q. 
0) E 
cs 
to 
c 

to 
cs 

cs 
CA 

I 
c o 

1 
~E .. 
c "S 
CS TJ 

^ n 
!? 2 -o § °- 2 - is u 
> - = 
2 * Si 
Q. CB o 

I I I 
5 = c 5 5 | »- i ; Q 

= 1 
to 
5 
to 

"8 

cs 

a 
to 
3 
to 
to 

1 
o 
z 
to 

TJ 

c o 
CS 
N 

« O 

• § • 1 
a 
o 

c « o 

1 r CB 

C CO — 
CO — 

1.1 
o H 
4) ™ 

ts a 
3 ® 

o 

ti ti ti ti ti ti ti 

CM 

«0 
CS 

CQ 

OQ 

ec 

co 

* 

I 
8 

I 

u> 
co to 

CM 
O 
o 
CO co 

ti ti 

co oo 
o CO 
co co 
co co 

! 
o 
o 
! 
to 

O) 

«S g-
i 1 iS 

§ 

1 i cs 
(0 

ca 
to 1 c5 

cn S 

5 l o ! 
is S ? 
IS 1 £ I 

•a f Id 

CO 

i 
o 
to 

S 

I 

o 
CO 

CD > 

< 

i 
CD 
CL >> 

A 



CO C4 

cs a. 

co 
o 
Q. 
Q. 
< 
CO 

* - O 
o T © o 
W § 
iS S 
to > 

II 
ir a> .2 « u o a> o 
^ 6 

o 
o 'R cu 
S 

i 
z 

Ul 
£ 
3 
O 
o o> 

to 
co 
Tf 

9 
IO 
9 o 
co 

S 1 
Q- Ul tf 1 

<•» 

cu 
Ol 
c 
co 
an 

o 
<? 
CO 

CO 

c 
o 
r-

O 
CM 

O 
tj 
cu 
CO 

IO 

© 

co 

© 

§ 
co 

1 
a: 

(0 

is 
o 

t 
© 
a. 
O 

cu n 
E 
3 

00 

E 
CO 

b 
co 

c o 

I 
Q 

O 
o 
- I 
tt 
CD 

1 
o 

Li. 

C 

IS 
o 

<0 

ss 
io 
co 

5 

N 
TJ 
CU 

w ** I ra*? E 
C 3 CU 

CO ~" 

° TJ o x: +•» 
V 

5 

>< 
CO 

sz *J c 

o o o 
X O H 

F 
<0 

u 
co 

I 

cu 
N 

TJ 
CU c 

ra*? E 
C 3 CU 

0 TJ 
O 

0 

S 

c3 
K 
CO 

US 
<» § "S 
| E a 
0 0 0 
X O H 

<3 
c o 
33 
u 

p 

10 

0 
N 

TJ 
9 

3 
O 

8 
TJ 
O 

" t i l 
ra*? E 
C 3 « 

r« 
° TJ 

O 
r: 
% 
2 5 

X 
(0 

• • • •> 
•> 0 
? E 

0 "5 » S JB o 
^ E a 
0 0 0 
X O I -

8 
TJ ._ 
0 0 
C C 

% " P 
° TJ 

O 
SZ 
0 
5 

c5 
>< 
co 

SZ * J 
•> © L. 
> f= 0 

8 J2 O _i 
0 O O 

•£ £ a a. 
0 0 0 0 
x O H »-

CO o 
10 
CO 

E E o o ts tS o o to m 

co 
10 
co 
CO 

a. a. 
o o 

CO . . 

! * 
p c 
t © 
cu o. 
a. O 

© 
o 

3 
CO 

§ 

J 
1 
to 

© 

I 
CQ 

1 
1 

CM 

CM 

e 
I 
s 

I 
to 

CO 
co 

ti ti ti ti ti 

0 CO CO CO r» 
CO CO m 0 
CO CM co u> IO 

CM CO co co 

.§• 

to 

© © 

5 5 

u 
'-& 
ctt 

i 
"5 
to 
% 

i 

1 

s 
oi £ 
CO *3 
ca o 
CQ 5 

«l 
CO t \ 

s 

i 

1 

i 

s 

I 
i 
& 

ie 
is 

°»̂  
ca c 
to 

fe^ll •#!,! 
S 
& 

s 
•o 
& 
(I) 

s s 8 J2 
§• & 

TV 
CM 

5 § 

I A 

8 Ss S 
10 ss ^ 
n U n 



co oi 
3 O 
W CM 

| S> 
3 18 < a. o> •o co 

9 
OT 
T— 

9 
o 
CO 

a. 
< 

c 
o 

•s 
o 
a a 
< 
CO 

o 

d) o 
« o 

iS 3 
eo > 

n 
O CA 
<3 C 
O O 
a> o 

? 6 
o 
o "5 <u 5 % 
at ** 
Z C 

3 

J! 

2 
to 
3 
cr 
CO 
4= 
•e 
o 

.o 
E 
3 

00 
a> 
E 
CO 

03 
Q 

i2 

TJ 

! 
o 
o 

1 
at 
c 

CO 

co 
CM 

a. 
v 

„ Q 
at cn 

•• Se c 

« i w 
•S co JC 

a o 
3 > . ca 
J— H OL 

0 
2 

co 
o> 

O 
Q 
CO 
C 

(v. 0> 

o 

.1 
fi 

i 
c 
CS 

.fi 
JC 

CO o 

5 co 

i s 1 

I s 
co • ! 

II 
2 ° o. u 
S cB 

- 18 

I 
s 
'£ 
o 
o 

cs 

CO 

o 

1 
o 
0) 
E 
CO 

z 
CM 

o * 
Z o j 

I o 

i. 
to 

to 
0) 

>_ to 
co co 

1 > 

>> 

1 
CS 
1 . 

•i 

8 
a 
o 
0) E 
cs z 

fl) 

1 
to !£ 

+ J 

to 
CB 
X 

0) 
TJ 
CD 
C 
Ol 
CD 

° "b 

IE 
CO 
CO 13 o >. co 

S- CO 
co w 
— **— 
at o 

•i • 
$ CA o m rr A 
£ 
to 
CO >» 

o 
cn 

co 1 «' 5 £ 
to «• 
CO io c ~ 
o £ 
co .E 
CO _ 
o> CO 

°J 
o •-
>» c 
g .2 
0 8 
to 'c* 

l l 
' I 
• <n *» 

1 -S S 
CS * * O 
«= D > % 
ft) c 

£ 5 
5 § 

i o 

cs 
2 
c 

i 
to 

a 
2 

i 5 
CO o 
to 2 
c 
1 £ 
5 co 
c to o 

SI 

CS TJ 
2r > 
» 2 -q 

to 8 
o 
e 

co 
— * M 

Q. CO 
to ~° 

i i?.2 

.2 fi 'S 

~ 5 5 
«- * : Q 

co co 
co" = o 

j) tn 

to 
H 

I— c 
0) — 

I I 
1ts 
0 CO 
» c" 
co "~ 
t H 

5 8 
co 0-> 2 •a a 
1 * 
fc ** 
c3-E 

co 
a 
to 
to 

IO 
co 
o 

•9 
OC 

o 
z to 
p 

N 
'iZ 
o sz 
+* 
3 
< 
a 
o 
O 
s 
z 

t i 

« 
E 
a> •c 
u 
CO 

i 
TJ 
9 
8 

o 
13 
co 
co > 
t j 
< 

a> 
Q. 

CO 

u 
3 
CO 

s 

I 
o 
o 

I 
<0 

1 ^ 

fl) 
to 
TO 

CO 

CQ 

"8 

CM 

CM 

S 

! 

! 
CO 

co 
co 

ti ti ti ti 

o co CO co 
CO CO OT OT 
co CM CM CO 

CM CO CO 

CO 
CO 

co 
CS 

CQ 

CO 

CO 
,c 

j* •• 
° ol 
o ^ 
2 to 
^ E 
ct O 

£ 

Q 
cn 
.c 
£ co to 

o 
cC 

s 

1 

ti 

co 
OT 
CO 

.§ 

i 
1 
i 
o 
03 

ti 

OT 
CO 

IB 
I f 

A 

- J\ 

^1 
s 
s 
<5 



2 o 

O- O 
CO 

9 
to 

9 
o 
CO 

c 
o 
«5 
o 
Q. 
Q . 

< 

0> T 
CD o 

& .2 
CO > 

o o 
0) o 

o u 
'5 <o 
S 
$ a> 

Ul 
3 
O 

o 

0 . 

< •V 
ir-
co 

0 cn c 
CO 

QC 

O 
<9 

CO 

c 

s 
o 

o 
CN 

CJ 
« 
CO 

CD 

g 

.5 

as 

CO 

s 
I 
CO 

8. I 

S 

b 

8? 
co 
co 

(0 
o o 
_ l 
0 
O) 

1 
o u. 

z 
0 
E 
CO o 

2 * 

o 5 

CO 
o 
o 

i 

<o 

<3 

s 
o 

! 

CN 

IO 

0 
N 

42 
ta 
3 
o 
CD 
O 

T J 
0 

c 
CD *? § 
C 3 0 

I ° * CD 

° TJ 
O 
J= 

% 
2 

CO 

co 

» g'S 
3 E 

O 0 

x o 

a. 
o 
i -

TJ w 
0 0 

c D a> o 
CO w 0 Q ce 
U a i— 

TJ 
O 
XZ 

2 

>< 
CO 

+3 C . . 
"5 0 w. 

> e 0 
S JJ o _i 
« S o 'S 
•2 E a. a. o 0 o o 
X O H r-

CM 
CO 
IO 
co 

E E 
O O 

O O 

m ca 

IO 
co 
co 

a. a 
o o 

w .. 
•Il fx 
p c 
t 0 

S. o 

ti ti 
0 

u
rf

a
c

 
u
i 

la
w

 

CM 

IO 
CO 
CO 1

6
8
0

 

2
5
1
6
 

CO 

ti I 

I 
0 
CO 

i 
I 
a 

i 
cn 
.5 
u 

I 
T J 
0 

I 
c 
(0 

X J 

*t 
od 
TJ 
0 

f 

I 
0 
a >. 
H 

© 

© 

CQ 
TJ 
© 
cc 

s 
! 

! 
co 

e 
at o 

i 
CO 

CO 

° a 
CB .O t -
(0 C « . 

co Q. O 

o 

8-
CO 

o 

I I 
a 
§ 

i 

§ i 
@ 8 
1 i 
o o •c TJ 

g.15 
CO P 
Tt « 
•W * * 

2 ° 
Tt O 

ti ti 

o 

CO 

ib 

T t CM CM 
IO CO CO 
CO IO IO 
co CO CO 

c 

§ 
s 

.§ 

s 
1 
i 
o 
OQ 

•is 
H 



CO CN 



Q « . 
I o 
10 CM 

| 8> 
3 cs 

< o-g 

to 

a. 
< 

CO 
o 
a. 
a. 
< 

tu v 
<D (J 

w § 

« > 
~ Q 

c 
o 1l 

.2 « ** 5 o o a> o 
'ET •= w - o ^ 

O T» 

u 
'x a> 

0) 

2 
2. 
CO 
3 
CT 
(0 
JZ 
t: 
o 

cu 
Si 

E 
3 

z 
•9 
co 
E 
CO 
Z 

i 

1 
o 
o 

1 
JO 
QJ cn 
c 
c 

co 
CM 

a. 
cu 

„ Q 
o> cn 

cn u 2 •H # S » £ OT 
? o % •= • •* 

SX CL CJ 
3 >> CO 
H H OL 

O 
Z 

CO 

O 
«* 
Q 

O 

o-

1 

w 
cs 
jt 

1 
a> co 

o 

1 
! a 
fi 

i 
c 
CS 
to 

•= CD 
c g 
0> "O 
•c o 
o c 
o QJ 

Z CO 

- 18 

E 
£ a. 
ofl 
x" 
JH 
«j 
S 
co 

X 
o 
o 

X 
CS 

O 

cs 
£ 
4) 

o 

1 
o 
at 
E 
cs 
z 
CM 

a 
c 

> 
i 

CO 

£ 
TJ 
C < 
c 
CS to 

o z 

2 
JS 
£ 
CS 
3 
O" 

to 

o-
10 

l i t 
r i 0> 

1 
c 

8 
a. 
"5 
a> 
E 
CO 

CO 

1 
to 

CO 

3 

TJ 
C 
IS 
o> 
c 

2. 
JS 
o> 
c 

J 
fi 

o 

in
g

 
id

e
r
 

a
: 

ie
s 

ur
 

Is
 a

re
s 

>r 
ga

s 
zo

r 
rv

al
 in

 th
i 

o
il
 c

 

in
te

i 

a
n

y
 

ti
o

n
 

o $ 

-o 8. 
c P 

e 
na

m
e 

in
g

 t
h

e
 
i 

N
on

e 

cs 

t 
fi 
c 

m 
xt 
JQ 

8 

a 
s 
o. 
0) 
E 
CO 

I 
c o 

1 
CS TJ 
>• > 
• 2 
3 O. 

OJ 

% 
a 
0) 

CO 

(0 

~ 01 

5 o 
u> 

§ • 2 3 
£ cs 
Q. nf 

S "° = 

HI 
.S2 fi cu 
«- £ Q 

I 

1 1 
J? fi 
>. c 

I I 
0 «* 

J2 E* 

i i 
5 8-
1 o. 

1 -
5-s 

o 
z 
CO 

•p 

c 
o 

3 
< 
a o o s 

«fcf tf ti 

i 
a 
o 

I 
to 

© 

CM 

o 
CM to 3 

tf 4=1 

e o 
<* t«- o o CM <* co CO co 

10 
cs 
CO 

1 
1 J» 

CO 

s i . 
co 0. o K 

5 s is 
iff i 
CO co i O 

V •c 
u 
CO 
8 o 
f l 

i 

t 

€ 
to 

33 

! 

€ • '^-^^ : i • 
.2? 
S 5T s >< 
• 3 
CJ _ 

X •• ><_ I _ a* a >. 



O CM 

So 
to y 
= CO CO rn 

cf 
a 

c 
o 

•S 
o 
a. 
a. 
< 

<J) V 
© o 

w § 
JS .2 
w > 

?! 
.2 « 
o o 
0) u 
^ 5 

o u 
"S 
0 

5 
a> 
Z 

o oo 

CSI 
IO 

co 

< 

2 
2-
c 
3 
O 
o 

CO 

0 
on 
c 
CO 

CC 

I 
o 

w 

co 

ca 
c 

o 
i— 

c 
o 
t j 
a> 
co 

0. 

c 
3 

* 

o 
2 
a> 
a. 
O 

oi 
.5 
(4 

i 
JS E a. 
o a> o 
X O h-

5 

8 
T J i_ 
0 0 

M
 C c 

w 
CO 

O 
tap 
TJ 
O 
SZ 

2 

O 
X 
w 

• > 0 b. 

fli TJ 0 ,E 
N JB o IJ 

I E a a 
O 0 o o 
X O H r-

CM 
CO 

E E 
o o 
o o 
CO ffi 

i 
CO 

a. a. 
o p 

c 

! 

i f 
p c 
0 a. 
CL O 

tf ti 

1 
0 

•5 
CO 

I 
i 3 

0 
o 

I 

I 
0 
Q . 
>• 

§ 

i 
CO 

o 

1 
to 
iflfl 

o> 
CM 

o 
CM 
IO 

o o ty 

w> co £ CO •o '3 '3 

co 
•9 CD 

i 
CQ 

or 

fi! 

Wm 

C 0 b t | r 2 

S i l l 

asm 
mm® 8 



.S 

c 

I 
I 

0 TJ 
N £ 
w ^ | 
Oi* : E 
C 3 o> 
to " ro -O TJ 

O 

v. 
O 
X 
CO 

xz *z 
5 

silo 
O CO 
X O 

O 
Q. 
O 

?! 

CO 
N 

o 

c
a
l 

c*> 

TJ i_ 
© 0 
C C 

C 3 0 o 

is e to 
co 
U TJ 

O 
XZ 

s 

X 
to 

<o co 
co co 
OJ o> 
CM CM 

5= c -. 
"> 0 i_ 
> c © 

© "5 • •-N 42 O J 
w g *S "B 
— E a. o. 
o © o o 
x O H i-

! 

42 

c 

i 

co 
co 

E E 
o o 
ts C 
o o 
to m 

CM 

CO 

a. a. 
o o 

co 

i f 
p c 
t © 
© Q-a. O 

ti ti ti ti ti ti ti ti 

CD 
© 

c 
3 

ii! 
oo 

5 
8 

c 
o 

I 
o 
_l 
© 
Ol 
co 

s 
o u. 

CO u o 

S 
0 
<c 
u 
to 

s 
i 
c 

I 

© o 
3 

TJ 
o 

© 
c 
o 

TJ 
c 
0 
n 
< 
© 
CD 
Ol 
3 

i 
0 
Q. >< 

t 
3 
CO 

§ 

! 

1 
to 

IO 
CM 
CM 

IO 
CM 
IO 

MA o o> eo co IO o» IO 
CM 
CM 

IO 
CM 
IO 5

3
) CO cn co co CO CM co 

IO 
CM 
CM 

IO 
CM 
IO 5

3
) 

CO CM 0> o> o> co CO 

IO 
CM 
CM 

IO 
CM 
IO 5

3
) 

T™ CM CM CM CM co CO CO 

© 

•S 
CQ 

$ 
CQ 

a: 

B 
1 
jo oo 

» 3 co 
CO CO to 

5 

to 
•S 
,3 •• ° a 
•8 

I I 
£ O 

a § | 
£ t5 | 

s i g o . 

I 
s 

1 t / t l „ A 

1 
A 

£ $ 8 

T * 8 

I I: 
1 

I 
§ 1 ct 

i 
e 
I 



CO CM 

S o 
<0 CM 

9? O 
k 3 cs k< a . 

9 

CO 

< 

c 
o 
CO 

u 
a. 
a. 
< 
co 

CO o 

&% 
JS .2 
(0 > 

?! 
.2 g 
o o 
CD O 

O 
U 
'8 
a> 

0) 
Z 

CM 

3 
at 

2 
CO 
3 
er 
co 
sz 
t 
O 
z 
cu 
Si 
E 
3 

0) 

E 
CS 

CB 

Q 

I 

0) 

i 
o 

•8 
QJ 

CO 
e 

t 
CO 
co 
CM 

CL 
<0 

. . Q 
fl) o i ••.2 c 

N (0 C 

I a x 
JO a o 
3 > . CO 
H I— Q. 

1 
to 

^ ! 
8 1 

CO 

1 * 

ca 
w 

3 CQ 
Q. CO 

— O i 
CB Jf . 

•— CO 

= 33 

- 0, 

3 
XI 

if 
o 

(0 

to 

o 

.1 
o 
CO 

E 
IS 

z 
oi 

o 00 
a 

67 

ca 
CB 

- J 

a 
CB 
3 
CT 

CO 

to 
CO 
c 
o 
IM 
i . CO 
CO CO 

f ̂  

"cs 

8 
a. 
*-o 
CO 

E 
CB 

Z 
co" 

CO 

1 
M O 

£ » 
5 2= 

. . o _ o> 
« 8 
3 ® 
cn c 

I* 
g> 3 J> O 
a. ." 
•n ° 
5! cp 

« s 
g o 
• - oj 
5 to 
O CB 

P 

O 
O) 
c •>. 
V 

? cs 
3 £ 
to w 

2 I 
s« 
to .E 
CB _ 
Ol CB 

o% 
— MM 

o .E 
c 

m -
o a 
to c 

•8 s 
? | 

W Q. 
• m » 

cs ** O 
«= c o Z 
4) C 

£ S-

CB 

to 

i 
O 
a 
CO 
E 
CB 
CO 
c 

1 
c 
O 

JS 
XI 
XI 

t: 
CB 

35 

c •• 
— TJ 
c co 
IS TJ 
>» > 

11? 

E* co 

i l 

CO 
-p 

> — 3 
© IB O 

S c .2 

I I I 
.2 ° to 

Sid 

JS cr 
co — 
!s co 2 to xi § 
CO CL 
> O 

1 n 
fc ** 

3-£ 

o 

'-£-
N 

"C 

o 
< 
a 
o 
o 

•o 

ti ti ti ti ti ti ti ti 

3 
CO 

IO 
CM 
CM 

IO 
CM 
IO 

e e> co co IO o at IO 
CM 
CM 

IO 
CM 
IO 5

3
1

 

CO cn CO CO co CO CM CO 
IO 
CM 
CM 

IO 
CM 
IO 5

3
1

 

CO CM cn cn cn o T- CO CO 

IO 
CM 
CM 

IO 
CM 
IO 5

3
1

 

CM CM CM CM CO CO CO CO 

CO 

i 
CO 

o 

CO 

s 
£ 

f 

co a 



CO CM 

2 o 
tO T-
= CO 

CO 
Q. 

CO 

o 
o. 
CL 
< 
CO 

* * o 
CD o 

<S .2 
PB > 

H 
r§ 
.2 g 
u o co o 
^ 6 

o 
o 
"5 
Q) 

s 

z 

° 
w> 

co 

< 

c 
3 
O 

o 

co 

CD 
cn 
c 
ce 
CC 

O 
to 

u « 
CO 

cS 
O) 
c 

5 

cu 
At-
co 

(0 
3 
t> 
CO 

o z 
I L-

8 

& 
E 
3 

eft o i 
2 * cu — a. ,© 
o 5 

o 
CO 
co 

b 
8 

c 
o 

u 
O 

£ 

cu 
cn 
3 o 
O 

o 

to 

t 
CM s 

ii 1 
C 3 «U 

1 " * 
CO ° TJ 

O 
CU 
2 

O 
x' 
CA 

© © 
to CM 

co 

3= c 

P 
| E a 
O cu O 
X O H 

8 

8 
CO 

TJ >_ 
cu cu 
c c 

C 3 0) o 
t5 © Q 
CO 
O 

» 

>< to 

CM CM 
00 00 

K 
CM CM 

+* c •• 
' > <U l_ 
> E © 

ai "o a> ,£ 
S <BU J 
W g ' S ' S 
.2 E CL CL 
o 0 o o 
X O r- r-

CM 
co 
CM 
co 

E E o o 
ts ts 
O O 
ffl ffl 

8 
CO 

CL CL 
O O 

CO . . 

•£J O 

5 x 
p c 
t © 
0) o. 
0. O 

•ti <ts tf 

o 
CM 
CO 

§ 

I 
CO 
o 

I 
CO 

IO CM o 8 CM 
IO 

CM 

co 
CO 

co 
CM 

co 
CM 
CO 5 

o 
IO •o 

CO r» co o CM CM 
Tt o 

IO •o CM CM CM CO co co 

© 

•S 
CQ 

CQ 

I 
© 

•s 
CO 2 o 

i 
3 

u 

© 

I 
•8 

£ 
© 
C L >» 

e 
! 
© 
o 

I 
to 

I f t * 

.c 
(0 

c3 

to 

© 

CQ 

© to 

I i 1 i 
CL O 

c o 
© r-a g | 

cy © •S o o 
fe Si 1 
u J 0. 

I 
i 
5 

I 
! 

I fe 
5 

A 



CO CM 

S o 
CA 
3 
cn 
•i m 

< o, 
o> •* 
9 
u> 

9 
o 
co 

% 
E 
< 

c 
o 
'XI 
co o 
Q . 
CL 
< 
co 

* - O 
CO T 
CO o 

5 § 
J2 .2 
ro > 

Q 
c 
o 

fl 
.2 <2 
* * c o o 
CO o 

•Eg . 3 
u 

Ol 

co 
_l 

£ 
CO 
3 
cr 
CO 

oil 

I 
.3 

"O 

o 
u 

1 
JO 

CO 

CM 

Q. 
CO 

H ° q> CD 
'•JS c 

? n 
• - eo 
xi a o 
3 > . CO 
H H Q. 

co 
CO >-

c 
o 

o> 

O 
•8 

Q 

o 

C" 

TJ 
W 
CO 

s 

1 
CO 
CO 

3 

I 
15 
c 
CO 
to 

3 

5 S 
o 
z to 

CO 

® 

E 
£ 
o. 
ofl 
>< 
CO 

% 
S 

si 
3 
Xt 
>< 
2 
© 

IB 
t 
CO 

jc 
c 
o 

1 
o 
CO 
E 
CB 

o 
z 

CB 
—I 

2 
IB ?L o l 
CO 

CB 

o 

1 

Q. 

0 -2 
co £ 
E co 
IB CB 

CO 

CO 

to 

CO 
c 
'5> 
CD 
3 
Q. 

TJ 
c 
CB 
o> 
c 

1 

8. 
i2 
co 
c 

J 
£ 
to' 
S. 

o 
ut 
c 
>» 

co 

i £ 
CO 0 1 

<u to 
O £ 
N ** 
to .E 
CB _ 
Ot «J 

O S 
o .E 

c 
IB s 

O CO 

to ' E SI 
c p 
« c l 
• « CO 

1*1 
co ** O 
= co Z 
CO c 

£ >> 

11 
O O 

•o' 

ca 
CO 

CO 

s. 
& 
Q. 
0) 

E 
IB 
CO 
C 

1 
c 
o 

1 
'i 
CB TJ ^ H w P 
3 
o 

XI 

r 
CB 

o „ f 

^ ~ = 

tf> c-

i l l 
.2 -S » 
x: to 13 
«- *s a 

I 
to 

E* co 
4 - i 

•_ c 
to — 

I I 
o ? 

o 
z 

"E 
O 

c 
o 

- I 
~% o JS 

CO 8. 
I s 

tS o-

fc *• 
3 c o — 

< 
a 
o 
o 
5 
z 

ti ti ti <is ti ti ti ti 

o 
CM 
co 

§ 

I 
CO 
o 

I 
CO 

CM o o co 
CM 
IO 

© 
o 

CO 

co 
IO 

co 
CM 

co 
CM 
CO 5 o •o to eo cn co CM o CM CM 

Tt" 
o •o to CM CM CM CO co eo eo 

co 
3 

CQ 

CO 

"8 

co •9-ot 
co 
o 

1 
CO 

CO 
CO 

CD 

CO 

OQ 
cs 
CO 

8* 
I -
11 
C o 

I ° 
.. I e 
a g o 

fe fe 1 
•S -S | 
- J - J a . 

t 
O) I 
co 
to 

I 

•I 
i 

.§ 

i 
i 
O 

CQ 

fe 
5 



o 

i 
i 

IO 
T -

9 
o 
o 

0. 
< 

2 
c 
3 
O 

o 

1 

• 
CO cn c 
03 
DC 

O 
to 
CO 

CO ts 
CO 
CO 

CM 
CO 

CO 

c 
co 
e 
3 

O 
co 

ti ti 

'CJ 
CM 
IO 

CM 
IO 

CO 

co 2 co 
o 
co 

CM 
CO 
CO 

Tt 
CM 

3 

1 

I 
CO 

UJ o 

i 
5 —i 
_* CO 
08 Q l —i 3 
co o 
11. o 

i - O 
CO CO 

X ) CO 

E 
3 

09 O 

E co 
u 

CO o 

£ I 

CO 

8 

CQ 

CQ 

5 

i 
CO 

I 

3 

co 
c j 
3 

TJ 
O 

I 
CJ 

< 

£ 
CO 
CL >> 

M M 

I 
c5 
co 
o 

1 
CO 

tl tr 
« 
o 

I 
CO 

* 
to 

° a 
co o l -

I i s 
CQ 3 CO 

* > jt 
to 0. O 

i 
i 
§ 

i 
O 

CQ 

Is 
I £ 
I s 
tt o 

A 



CO CM 

2 o 
<0 CM 

3 CQ 
< Q. 

Q. 
< 

c 
o 
CO 
o 
a 
CL 
< 
co 

+* o 
© "7 
CD { j 
W | 
CO co 

'> 
Q 

_ c 
Cj) o 

fl 
.2 52 
* * C o o co a 

O 
u 
'x 
a> 

CM 
CO 

Z ~ 

5 
£ 
CO 
3 
CT 
CO 

S 
co 
Q 
Oil 

i 

c 
'<& 
ce 
o 
o 
CJ 

I 
CO 

O) 

< 

co 
CO 
CM 

a 
0) 
Q o> 
c CO 

co cj M 
N CO 5 

w ?: co 
~ CD J C 
Xi CL o 
3 >, ea 
H H Q. 

O 
z 

w 
CO >-

O 
<* 
Q 
« 

I" 
o 

co c« 

5 

1 
o 

1 
Z I 
& 
TJ 
CO 

i 
i 

O 

f-8 
cs Cv 
5 «0 
J ? «* 

o o» 

3 
XI >• 
cs 
© 

cs 

o. 

o 

1 
o 
co E 
cs 

CM 

CJ 
JC 
CB 
- I 

£ 
cs 
3 

ol 
CO 

CO 
0) 
c 
o ~ 
N « 
i_ <fl m 

JC >-

o °» c 
CS 

1 
(0 

8 
a. 
o 
co 
E 
cs 
Z 
CO 

> 
co 
! 

CO 
a> 

a. 
TJ 

c 
la 
k . 

CO 
c 

I 
•tz CO 

8 * 

o 
co 

co 

3 £ 
CO «• 
CO (A 
c ~ 
O £ 
CO £ 
cs _ 
CO CS 

o-S 
>» c 

o H 
CO ' ? 

JZ — 

•o o 
•a a 
e o 

• a 
» T~ CO E J! c 
ca <- O 
«= o ) % 
co c 
£ >. I I 
O o 

uj 

cs 
CO 
c 

TJ 
CO 
CO 

& 
2 
CL 
CO 
E 
cs 
CO 

CO 

c 
o 

1 

J» 
n 

co 
cs 

cs 
CO 

§ TJ 
>. > 

i-l § 
S c? 5 

i l l 
M O ~ 

JS *- CD ~ 5 £ t - +S Q 

1 * 
co 
JO 

k. c 
CO — 

11 
0 a* 
» E* 
CO 

5 • 
XI 
CD 

> 2 1 ° 
3 c 
O — 

cs 
Q 
CO 
3 
CO 
CO 

1 

CD 
T> 

3 
< 
a 
o 
o 
2 

ti 

o 
co 

ti ti ti ti ti 

9 

•5 CQ 

CQ 

.8-
S 

i 
8 
! 
CO 

O 
CM 
IO 

o 
CM 
IO 

CO 

co 

Ct 
co 
o 

! 
CO 

! 

co 

8 it
io

n
 C

t 

it
 T

o
p

: 

i2 CQ •3 • 
1 § 

CO co 
CO ct o 

cn 
CM 

I 
I 
a 

CO 

CP 

IS 
£ 

3 
o 
CO 

.§ 

I 

CM 
CO 
co 

I 

i 
£ 

i 
O 
CQ 

le 
O O) 

11 
ct o t: o 

cu 
XI 
E 
3 

z 
00 
CO 
E 
CO 

CO 

i 
• c 
CJ 
CO 
8 o 
XI 

i 
3 

! 

o 

CD 

E 1 

cu > 

< 

£ 
cu a >» 

A 

1 



Q 

O 
CQ 

z 
o 

§ 
p 

s 

<3 

O 

s 

o 
s 

Q 0 
CL c> 
O 
B3 « 

tt 

oo 

d
ed

 

=8 o 

5c I O 0 
c 

3 

W 

O O O O 

•8 - I S 
*? 5 P *? 
I a * S 

5? p s a: 
<? < 

i P. p. 

o 
S 8 8 3 3 ? a n 

o s 
M CN 
M 00 

u S 
3 2 3 § 

5 
UJ 
> 
Ul 
u. 
O 

S 
< 
Ul 
X 

is 
o 

5 

SS u 
SP « 

« 3 
u (3 

a § 

u .. 
oo -

^ si 
CO 

3£ (» 
i f OD 

o £ 
OO £ 

° 3 •* m 

<§><§) 

« s 
SP » 
o u 

i n 
«1 * 

« vir> ? \ 

( j j_> t-i V 

i T t d -

.° O 
OO £ 

o 
un 
CNJ 

& 

O <N 

1? ^ 

~ o 

i n 

s s 
sp SP 

2 2 <" 

Q V £ « 

1 SB 
«i oo K 

oo 8 Js 5 

™ ofl ^ 1 - 1 

\ CM ^> 

8 
* It 

ofl w 

CJ » 

"S 8 

l i 
Ul 

CM 
T— 

% 
3 
—I cn z 

Q 

3 

Z 
U 

cn 

MO 

o & 
OO 00 ° S5 

1 

pa 



o o 
y N 

3 
i n 

•8 

o 

<3 

S 

ffi *? 
6 O 

fi 

•it 
2 

O 

s, as 

\ 

o I 3 5 "s 

i 
a: 

< 
UJ 
X 

CO 
_J 
Ul 

IO 

3 
- I 
CO 

@ 

o 

© 

SP 

o 

& I n 

6 ° 

& it 

oo rt 

un 
fO 

@ 

SP 

CN 

« 8 

° o 
o l 

rt 

i n rt 

e" Is 

o H 

a 2 s 5 

8S 

is 
o 
CN 

@: 
8 

O \£> 

tN i / i i n 

>s a 
60 

o 
ao = 

oo * a 

oo — o i 
rt 

s s s 
cp en 
t » S m © 
( H i "> *? ^ 
^ © s § 

u SPj J 

z U -
* c CN 

CN \ 

2 | S 8 s i 
2 « 

o M 

S3 Q 

z 
o 

s 
i t 
11 

o 
op oo 

CN 
oo S j o 

CA 

a* 
2 * 
I * 

| 1 
l b 

tr 

I 



Vo 

5 
UJ 
> 
UJ 
Q£ 
LL. 
O 

UJ 

< 
UJ 
X 

Ui 
_ l 
_J 
UJ 

5 

co 

_ l 

cn 
2 

is 
o o 

& 

8 

tn «*> 

8^ 

w Q 

2 
t j 

3 
os 
t n 

« 1 § z * 

En 
t n 
i n 
«o 

><§> 

Pi 

U 

* is 

® ® 

Ix, 

1 

s 
m 
m 

<§> 
OJ 

u 
hi 

8 I 

<§><§) 
s s 

u (J 
c _ 
~ CM 
i n ^ 

1 - J 

[ 1 , [X. 

s 

=8 

i 
2 

cn O " cn 
cn X «n 
c i O cf. 

" c^ 

^ , . f * CN 
O O vo 

« S S in 

cn 
bo 

cj fe»J3 
io y N 

N rt 

£> ! 
(J i 

CO *-

cS 

It 
2 

08 

i 
2 

2 ^5? 

& CN 

iQ a 

o 

cn « 
8 

s 

so 

=8 

•a 
2 S a 

u s 

S3 8 

u p 
fv) 

i n ^ 

8 

iQ 2 
\ \ 
t* & 

o o 
*n r-

@ c n 

Si ® 
CA 

bJ) « 
M w» 

( J bo 

So p 
cn N 
t n 

R » 
o 8 
n T-H 

& & 
Ch ts 
co m 
MO CN 

?3i 

u 

C! »-) 

§ g 
1 S 

85 

u C3 u 

CO 
tt- L — ~ 
S o o o 
s o « o 
* ° \D vo vo 

3 

a "8 ^ 
ICQ | [ X , | L Q 

r i 



6 if 
P s 

1 
S 45

 B
O

P
D

 

80
 B

W
P

D
 

25
0 

B
O

P
D

 

e 
g 
s 

e 
2 
s 

8 1 
ee 
8 CQ 

s a 
s 41

0 
B

O
P

D
 

50
0 

B
O

P
D

 

24
0 

B
O

P
D

 

S i i 
S 
g 
p 

e 
§ i 

ee 
3a i 

z 
o 

n 
(fi 

1 

\ 
s 
SS 

§ 

•8 

T. 
s 
2 

» I 
1 1 3 

n! 
!{ 

! 

ii -ii ill, •? 1 

i 
5 

§ 1 
? 

1 

i 

5 

I 

1 

1 1 

I 

Q 

j{ 
1 

I 
s 11 

s 

1 

i 
s 

I 

i 
5 

I ! 1 W 1 W M M 1 3 m 1 1 
i 
o 

>6 
o I 1 i o Kb 

o ? 1 1 1 1 i i i I i i i I i 
s IS am dS si o l ! as S3 § i si ss J I 

A
R

E
A

 O
F

 R
E

V
IE

W
 

li 
If 
SS 
» «N 

a: 

?f if 
! ! 

if 

•la 
§ § 3 F 

a B 6 

f | 
@®s i 

= | | 

Ji. 

IIP 
2 J 

ll, 

W 
1 8 5 

Ic5 

Sill 

a s 

I 1 
I §5 
} p 
1 § 

If 
P 
= 1 

' t> 

V 
m 

»>,' 

1 111 
ll 

I 
Is 

B 
= 1 

a 5 a 

1"! 

l l l l 

I 
is 

i l 

I 
tu 

*I 18 is ?s i i I i Si i i I I ifi S* 1 I i I i 11 11 

2
4
 

W
E

L
L
S

 
In

 

i i 
6 
9 I I i 

2
4
 

W
E

L
L
S

 
In

 

I I 1 S s ! s 
5 
3 
_ l 
(0 

z ii i 
s 
0. 

i 
a-

i I 
a. 

5 

1 
I ! 

i 
s 
1 
I 

1 1 
I 

1 
& 

i 

s 
a. 

1 
I 

| ! 
1 

I 
1 

I 
a-

! 

I 
! 

g 
3 

a* ag 
i i IS 11 

ii 
i i 

*t 
11 

. ~* 
E "* l i 

Is 
I I 

I s 
11 I I 

a 
I I 

11 l ' Is 
it 
11 i i 

&i 
n 

it 

5 § 
1 
§ § 

2 I I 
f t 

I 1 si i 
? 
! I S 2 

« 1 i 
a 1 i 1 

i » a s i 3 i . s 
3 

5 
3 

2 3 i I I I I I I i I I 
p P S s S | § 5 s a 3 3 S J 2 s s 

! • - - m a 3 - - s - -

I? 1* 
a s. 

3 § 
O 

ID 

3 
•s 

£e 
3 
(A 

•n 
O 1 is 

a 
O 1 & 1 | 1 

o 

s 
•Q o 1 J 

:< 

1 * 1 1 



5 
Ui 5 
ui 
OC 
UU 

& 
OC 
< 

CO 
_l 
_J 
UJ 

<o 
CM 
T " % 
_l 
CO 

I
P

 

25
0 

B
O

P
D

 

N
A

 

90
 

B
O

P
D

 

64
0 

B
O

P
D

 

i N
A

 

22
 

B
O

P
D

 

18
 

B
O

P
D

 8 
O 
CO 
o 

20
 

B
O

P
D

 

2
1
1
 B

W
P

D
 

50
0 

B
O

P
D

 

24
0 

B
O

P
D

 

24
0 

B
O

P
D

 

N
A

 

85
 

B
O

P
D

 

W
IW

 

S
T

IM
U

L
A

T
IO

N
 

N
A

 

Q 

Z 
a. 
O 

12" 
a 

1 

* ! 

i 1 
Pu 

60
 q

ts
. 
N

it
io

 

2
2
4
7
-5

7
 

75
0 

G
A

L
. 

A
C

ID
 

F
ra

c
 w

/1
0

 M
g
a
l 

&
 5

 M
#
 

< s i 

1 

5 

s 

18
0 

q
ts

. 
N

it
ro

 

1 

<s 

s 
1> 
a 

rx. 

"ft* 

N . i n S 

1 § 
i . 0U 

s 
OO 
K> 

•is 1* 
f l 

60
 q

ts
. 
N

it
ro

 

60
 M

G
A

L
 &

5
0
 M

#
 

N
A

 

C
O

M
P.

 
Z

O
N

E
 

2
9
5
7
-3

1
5
7

 

3
0
5
3
-3

3
0
7
 

(O
H

) 

2
9
5
5
-3

2
4
7
 

(O
H

) 
3
0
5
8
-3

2
4
7

 

2
9
8
9
-3

2
5
2
 

(O
H

) 

3
1
1
2
-3

2
8
9
 

2
9
8
8
-3

2
9
7
 

(O
H

) 
3
1
6
6
-3

3
3
6

 

OO 
12 tn 

ci 
rO 
K i 

*? 
C l 

C l 3
0
9
2
-3

2
4
0

 

(O
H

) 
3
0
5
0
-3

2
4
0
 

2
9
6
5
-3

2
7
0
 

(O
H

) 
3
0
7
6
-3

2
6
5

 

3
0
5
5
-3

3
7
6
 

(O
H

) 

2
8
3
8
-3

1
7
0
 

(O
H

) 
3
0
3
2
-3

2
3
2
 

2
9
8
8
-3

3
3
8
 

(O
H

) 

FO
R

M
. 

G
B

-S
A

 

G
B

-S
A

 

G
B

-S
A

 

G
B

-S
A

 

'G
B

-S
A

 

G
B

-S
A

 

G
B

-S
A

 

G
B

-S
A

 

G
B

-S
A

 

G
B

-S
A

 

G
B

-S
A

 

G
B

-S
A

 

G
B

-S
A

 

G
B

-S
A

 

T
O

C
 

31
T

 

2
3
4
8
' 

C
ir

c
. 

1
5
9
6
' 

C
ii
c
. 

C
ii
c
. 

Si i n ^ to 
"> f t 'si 

C
A

S
IN

G
 

P
R

O
G

R
A

M
 

8 
1
/4

"
 C

sg
 s

et
 @

 5
0
8
' 
w

/5
5

 
sx

s 

5
 
1
/2

"
 C

s
g
 s

e
t 

@
 2

9
5
7

 w
/1

0
0
 s

x
s
 

8 
1
/4

"
 C

sg
 s

et
 @

 5
7
5
' 
w

/ 
25

 
sx

s 

5
 
1
/2

"
 C

s
g
 s

e
t 

@
 3

0
5
3
' 
w

/ 
1
0
0
 s

x
s
 

1
0

 "
 C

sg
 s

et
 @

 4
68

' 
w

/5
0

 
sx

s 

5
 1

/2
"
 C

s
t 
s
e
t 

@
 2

9
5
5
' 
w

/1
0
0
 s

x
s
 

4 
1
/2

"
 L

n
t 

2
8
9
1
-3

3
5
8
 w

/ 
??

? 
s
x
s
 

L
n
i 

a
n
 

2
/6

8
 

»1 
1 I « 
® a l * 

bp X 8 

o in 

a ft j 
V * ft: 

® s £ a 

io u > 
w f i * 

3 -
i n 

. 8 8 

& * t ~ 

& s ^ 
K « rt 
m " rt -

® ® a a 
S> EsP a ^ 
6 u . J 

b i jSl 

8 
5
/8

"
 C

sg
 s

et
 @

 5
04

' 
v

/ 
25

0 
sx

s 

4
1
/2

"
 C

s
g
 s

e
t 

@
 3

4
2
0

1
 w

/ 
4
0
0
 s

x
s
 

8 8 

fc * 
ft & 
® S 
S ® 

U M 

» K 

8 fl 8 

Sis 
• 2 > 

co 9 r~ \o l i 
M r " q 

s ho 

"> = > 
S * 

1 8 " ~ • 
> <• 
| | 

x> t> 

U U 

00 CM 

\ \ 
in •-• 
oo i n 

1
0
"

 C
sg

 s
e
t 
@

 5
1
2
 w

/ 
50

 
sx

s 

7
"
 C

s
g
 s

e
t 
@

 2
9
6
5
' 
w

/ 
1
0
0
 s

x
s
 

4 
1
/2

"
 L

n
i 
2
8
0
2
-3

2
6
0
 w

/ 
??

? 
s
x
s
 

L
n
i 

nm
 

1
2
/6

9
 

1 s| 
V -* • r-i n M « 

S 9 rt n 
•n «n rt -

® ® ^ 3 

8 a S 

® as i 
s ®K a 
s>« a ^ 

io <3 
i n = ^ 

oo •* 8
 5

/8
"
 C

s
g

 s
et
 @

 5
45

' 
w

/ 
50

 
sx

s 

5
 1

/2
"
 C

s
g
 s

e
t 
@

 2
9
8
0

1
 w

/ 
1
0
0
 s

x
s
 

T
D

/ 

P
B

T
D

 
3
1
5
7
/ 

3
1
5
7
 

l i s's a R 3
3
4
0
7
 

3
3
3
8
' 

to to 

Ss 
to*. S 

C l 
KJ 3

2
6
5
'/
 

3
2
5
7
 

s a tn *° S a rt Sa 

C
O

M
P

 

D
A

T
E

 
6
/2

3
/1

9
4
2
 

1
0
/6

/1
9
4
2
 

1
1
/2

8
/1

9
4
1

 

7
/2

4
/1

9
4
2
 

o 

1
2
/1

5
/1

9
4
3

 

L
 1
/2

1
/1

9
6
9
 

CN 

ON 5
/1

8
/1

9
4
2
 

1
1
/6

/1
9
8
3

 

CN 

CN" 

1
0
/4

/1
9
4
3
 

9
/1

4
/1

9
4
2

 

4
/4

3
 

SP
U

D
 

D
A

T
E

 1 
**- 7

/1
6
/1

9
4
2
 

6
/1

6
/1

9
4
1

 

5
/2

2
/1

9
4
2
 

1
2
/1

6
/1

9
6
5

 

1
0
/1

0
/1

9
4
3
 

1
2
/1

2
/1

9
6
8

 

! 
7
/7

/1
9
4
2
 

3
/2

9
/1

9
4
2
 

9
/1

5
/1

9
8
3
 

8
/7

/1
9
4
2

 

1 
NO 6

/3
0
/1

9
4
2
 

6
/3

0
/1

9
4
2

 

C
U

R
R

E
N

T
 

S
T

A
T

U
S

 

A
c
ti

v
e
 P

ro
d
u
c
e
r
 

A
c
ti
v
e
 P

ro
d
u
c
e
r
 

3 
8 

M 
1 

A
c
ti
v
e
 P

ro
d
u
c
e
r
 

A
c
ti

v
e
 I
n
je

c
to

r
 

j 
P

&
A

 

A
c
ti
v
e
 P

ro
d
u
c
e
r
 

A
c
ti
v
e
 P

ro
d
u
c
e
r
 

A
c
ti
v
e
 P

ro
d
u
c
e
r
 

In
a
c
ti
v
e
 I

n
je

c
to

r
 

J 

S 

Pu 

i 
J! I 

L
O

C
N

. ti ii •J E) 

EE 
to to, 
» 8 

EE 
sj S 
<5 ON 

O *g a ti if 
CN 

c> ~*-> 

n s s| 
CN CN 

ii 
ot «5 £ ON 

S
-T

-R
 2 

z s 3
0
0
-1

6
-3

1
 

a 
rt 

i 
y 
«n 

t-H 

a 
a 
m 

a 
rt 

1 
i 
*n 

3 31 
a 
tn 

3
1
H

-1
6
-3

1
 

I 
i 

I 

A
P

I
#

 

3
0
-0

1
5

 

0
4
9
3
1
 

0
4
9
2
7

 

0
4
9
4
2

 

0
4
9
4
4
 

1
0
7
5
2
 

1 

! 
2
0
1
8
5
 

0
4
9
4
0
 

0
4
9
4
3

 

2
4
5
8
0

 

0
4
9
4
5

 

0
4
9
4
9
 

0
4
9
4
1
 

0
4
9
4
8

 

N
S

L
U

 

w
d
l 

>o 
1 f; 8 8 Q o 8 S S i n 

C l s 3 

a * 
* 

o •XI t - CN D NO 

L
E

A
S

E
 
N

A
M

E
 

(
O

r
ig

in
a
l)

 

G
n
e
t 

G
n
e
t 

G
n
e
t 

G
ri

e
r
 

G
ri

e
r
 

G
ri

e
r 

s o s 
o 

G
ri

e
r
 

G
ri

e
i 

G
ri

e
r 

§ o 

V! 

§ 
O 

1 
0 



1 

3 
UJ 
> 
LU 
a: 
LL. 
O 
< 
UJ 
CC 
< 
UJ 

2 
o 

I 
s 

tt 

o H 

' O 
CQ 

tt 

2 

2 

tt 

s 

9 a 

tt 
2 

W 
w Z 
0 o 
u 53 

sr 
P. N O O 

«? X «? 
m 0 ^ 

«? X «? 
O p. 

- 1 „ <s o s 

u o 
H "0 0 

«*1 Ov 
CO *-» 
to m « 5 a o u u o 5 

SP 8 
u SU 
5. u 

•1 

1 -6 

30 O 
3\ g 
1- 00 

oo ' 

•? 
u M 
8 (3) o3 
h G ^ f CN 

bi) t-l 

rt : ^ 
_ r-

o ^-i 

® ® 

60 hO 

u u 
CO CN 

SJ i n <3 M 
« n H 

®g s 

O SP. 

i o ° 

^ S *" 

m s « ® S «? s 
„ « n 3 
« rt 
K (9) o\ a 

j ~ ct 
- hO i-] 

CM -

5> & 

® ® 

i n m 

® ® 
60 * 

- u ( J 
CO r 

M ft) 

9S 

5 M 5 

s> v <g|® 

SP<3 
bi 

u 
<N 

1* * 

4) 

•* y 
60 * 
v» NT) 

u 3 
GO S 

?a 5 a §3 11 ss a a * a "a a « 

5 

_ l 
CO 

Z 
u 

05 

H1 

i i 
3? 

2 W 2 M -1 H 
ft. c 

« 2 rt rt 



z 
o 

§ 
D 
s 
p 

o o 
W N 

p 

s 
o 

tt. 

s 
o 
i n 

•8 

O 

s 
o H c - N 

*? K <o 
oo O N 

tt 

s 
+ 

O 

1. 
6 

a 

8 

f j m « 

tt 

•a 
o 
e 

-a 
o 

tt 

o 
E 

O 

* SQ 
a a 
u 0 u u 

"3 a a 
0 o 

a a 
u u 

a a a 
u o u 

a a 
0 "u 

a a 
0 u a a a a 

u 0 

i 
Si 
LL 

o 
< 
UJ 

_l 

Ul 

5 

& 19 
Jh o 

CO 

o 
o m 
m CM 

u is 

q 

*-t i n 
m eo 

® 

yd 

® 

o 
8 
SP u 

<§>? 

8 * 

? t 

1 » 3 ^ 
OJ O « 

= 8 
n m 

9 8 

Si 

u tf 

o S 
2< S 8 S 

n TH 

& "V 

8 u 
M " 

i f 60 

CO r 

CO *•* 

CO i-H 

-I 

P * 8 **> 3 ^ 8 m £ .0 

CM 
to 
% 

_ ] 
CO 
z 

ft, •< 
o 
o 

ii 
D to 
U 

1 

© to 
00 iO 
<o •* 

ce 
I 

5? 

SQ 

g I? 
2 P! 

I 1 
2 PS 
J 

"2 (3 

a s 

PQ 

J 
2 I 





CD 

o 

o 

I SI 
CO ~~ 

« "S 
3 s-

CO 

is 

5 
Q> 

9 

Ctj 
o 
o 

JO 

i 
c 
(0 

•o 

t 
0. 

CM 

3 
_ l 
CO 

_l LU 
Ul 
LL. co 

4
9
3
4
 .0

9
9
 6

S
, 

R
 

9 
IO -1 

o Z o 
9 LL. co 
o 

• 
eo O u 

to cu 
to (0 

2 

ra 
3 
tT 
CO 

(0 

£ 
TJ 
C 
< 
c 
CQ 
co 

I 

E* 
3 

> 

0 

iA t i t i .S t i t i & ti £ ti ti ti S 5 t i 

o 
o 

co 

o 

3 

•: o 
o § 

co 

?1 

CQ 

CO 
CO 

CM 

to 

.c 

I .. 5 
P .o a .. c ^ S e. ,o 

. * j 

3 

S § 
§ § i l l 

o. -4 a. 

LO 
o 
CO 

I 
e 

i 

CO 

co 

c 
o •a 

i 
i 

LO 
CO 

o 
S 

g .. 
E « •• 
O tfl R 
L L L 
Q) CB CD 
C C C 
J -J -J 

! 

« 
V) 
CO 
OQ 

d V. 
O 

cn 

tr
. 

C
 

1
9
4
4

 

uc
er

 

B
B

L
 

P
e o P
e 

CO o o 
CM tn 

CO 
w o 

Y
a
te

: Q. 

1
5
1
8

 

9 
•a 

•arret 

ri i 
l a 

M 

s 
' 3 

iM i : l « j§ ; ! i 

A A 
k_ flj 
4) •= 
C S 

& -

? "5 
CD < E - * c >, TJ 
O S * 
« c 2> c o S> 

§ 1 £ 

?« 1 
111 
S; re QL 
t-VQ O 

a S> 
CO >t 
Q O 

c 

% 
CD 
? 
L» 

a 
i 
s 
o 

cn 

- I 
CO 

z 

«"> LO 

IF 
o 
co 
CO 

": O 

! * 

1" 
c 
o 

o § 

to 

CD 

s 
CO 

CO 

O) 
3 

£1 
>i s 
o 

§1 
LC 5! 

•S ti £$ti 

CD •• 

SB 
•S .5 
8 ,§ o o 
9 9 
o o 

CO <0 

CD 
o 
o 
CO 

t 
3 
CA 

ti 

o 

ti 
CD 

co 
co 

cn 
OQ 

c5 c5 
8 S 

CO (0 

i 
£ 1 

o 

OQ 
CO 
(0 

9 

SS 
s s i i c5 c5 

r -
co 
o 
CO 

.§ 

! 

CO 
CM 
CO 

.§ 

! 
c? 

I 

•S ti 
CM 

LO 

9 •• 

i M P CA 
o> o> 
•S •£ 
<o v> 
«J ctt 
O O 

CO 

•AM 
< 

IO 
9 
a 
CD 

c 
CD 

S .. 

II 
i 
CD 

^1 
•p. a 

T3 
3 
E I"8 o. 

1 
& 

S § 5: 

Q | 

CD " ~ l.g 
Q O 

CD 

m 

o 
CO 

.a 

o 
CD 

L . 

a 
i 
s 
3 
O 

co 

CO 

z 

a-
o 
O 

.5 

i 
§ 8 
co a 
OQ 

• : 6 

is 

o 
I O 

00 
_ ] 
CO 

o 
co 
co 

C C3) 

IB A 

o § 

o ,s 

u 
CD 
CO 

CO 

10 

T3 

c 
V < 

J3 «. 

O" 3 

S 
o 

a> C 
LL S 

H ti £ ti ti S
X

. 

ti in
. 

ti ti 
CO CM LO CO 

O 
o 

o 
LO 

CM 

CM IO CO CO 

3 
e 

1 {38 Ool GSI - S£S 

o 
o o LO CD _l 
o> O OQ 
cn V at 3 

TJ m 
.—̂  Q. O o 

CO 
CD 

L_ 
CL 

o 
o 

• i 
co 
>• 5 

c 
CD 

l i t 

111 
s; <B a 
f Q O to 

. . CD 

* LT 

Q | 

a .s> 
CO C 
Q O 

i 
•a 

a 
o 

f 
v. 

a 
i 
5 
o 



s. 
c? 

o 

I 
^ * -

t 
51 

si 
o-a 
co 

§ 6 

.2 
oc, 

& 
CB 
O 
O 

- J 

i 
a> 
c 

c 
CB 

•Q 

<t 
od 
"O 
0> 

o, 

ti H ti S ti 8 -S .S ti 

! 
O co 
~~ CM 

13 
CO 
Z 

3 
o 

_ j 
Ul dr

es
 

CO 
e 
cn 

d
 .0

8
6
! S

, 
R

3
1
 

2 
2 an

 A
m

 

•* (O CO 

3
0
-0

1
5
-0

 

10
' 

F
N

L
&

 

ec
. 
2
9
, 
T

1
 

S
qu

ar
e 

ra
yb

u
rg

 -

co CO a 

IS 
T * 

IO 
i o 

<o 

CO 

8 

1 
CO 

OQ 

2 
OQ 

5 

*. ». °* 
C C O) Ol 

o § 8 8 
o o o o 
8 8 8 8 

P l l 
CO CO CO CO 

.8-
CB 

CO 

O) 

I 
c3 
.§ 
•B 

1 

a> CM o in 
'— IO 3 to 

CM 
to co CO 

9 

l a 
P .a !5jj«e 
£ c 55 D) D, 
g |j © • •£ 

cScslc5l 
tmsi 

§ 1 

o 
« 
CO 

i i 1 
•=1 

a> 
o> 

0) 
Ol 

So* SP 

I" £ 
[ H co 

5 

I 
o 
CD 

8 
OQ 

'IS. $' Hj'i 

a> 

CM 

o 
o 3 

fli'l'iiiiVi 

i i ; 
s 
llul ini 1 

it 

C ^ 
CD < 

I »I 
a c g> l i s •a | 

Ml 
• CD is 

I I I 

Si 
M 
Q O 

ffi 
ffi 
o o o 
CM 

I 
.a 
.5 
TJ 

I 

J 
H ti >s ti ti ti H ti .5 ti 

CM 

i 
O co 

% => 
3 to 

§ 

EL
 

UJ 

u. co 
o 
to 
co to" 
00 co 
_l P CO © 
u. CM 
o O 

C0 CO 
O 
C0 

co CO 

3 
£ 
CO 
3 
CT 

to 
3 

JQ 

s o 

^ CO P= 
C O) D) 
• .5 •£ 
. 8 8 
o o o 
8 8 8 

l l l l 
CO to CO CO 

I 
8 

o 
CO •o 

s 
OQ 

o 
CO co 

IO 

oe co 

CD 

I OQ 

is 
CO 

i 
9 

se 
(9 9 

E E 
o o 

Tt 
to 
CO 
co 

.§ 

I 

CM 
CO 
IO 

co 

1 

i 
i 

CM 

to CD 
O 
3 

T J 
O 

CS • • 

f t 
8 8 
o o 

CM to 

IS 
| T H 

o § 
o £ 

O 
CD 
CO 

•o 5 

H f . 1 I 

^ ll Si 
!| | a s

a
lt

 
g

e
l 

i 

N 

sr 
t : 

£ « « 

l i s 

i l l 
|* J 
r V Q O 

•• 8 
« tT 

II 
Q O 

CM 

co 

3 
- J 
CO 

6-

8 
T 3 

2 

CD 

CO 

s 

co 

o co cn 

00 
_ ] 
CO 

to co 

cs 
3 
a 
CO 

CA 

£ 
TJ 
C 
< 
c 
ca 
CO 
I 

ffl 
3 
£t 
>i s 
o 

CM 

ti Si ti .S ti 

i s 
( § ) m 

i 
jT8 
J OQ US 
9 OQ f | 
CO 0£ 

H ti 

co 
<o 

o o 
to IO 

s 
. i 

O O 
Q> Q> O 
O O O 

CO CO CO CO 

i ii 
O O 

8 
CO 

9 

I OQ 

to 

I-I* 
S S 
S E 
9 5 
O O 

CM 
CM 
CO 

co 

I 
i 
s 

r*. 
T t 
co 

.§ 

| 

i 
o 
OQ 

-Sti 
CM 

IO 

9 •• 

se 
CO CO 
O O 

>4 
TJ 
CD 
C 

c 
CD 

T t 
co on 

CM 

| T 
If 

CD 
CO 

Si 
8 f J S 

* 

A 
O 
o 
IO 

rt 

ca 
o 

1 
Sit 

J i t 

Pi 

CO 
CO 
o o o 
co" 
co 
to 

i 

- 8 » 
~; 1— CD 
ft ~ - ' S i 

Q | 

ITS 

<o C 
Q O 

Q> 

I 
s 
a 
o 



CM 

s. 

•S 4=5 S5 tf -S ti t*ti 

o 

I 
?! 
a t ™ 

o 

I 51 

s>.§ 

1} 
CO 

is 

CM 
4 * 

co z 

in 
to 
to 

o co 
t o 

UJ 
T— 

eo 
OC Ji 
to" •5 CO _J 
H £ 

CO 
oo 3 
CM t r 

CO 
u 

CO 
0> 
CO 

If 
u 
CJ> 

to 

IO 
co oo <n 
CM 

c3 
.§ 
O 

i 
i 
S 

i 

ti 
cn 

co 

1 

i 

.5 -S ti 
CM 
CM 
CO 
CO 

.§ 

i 
i 
o 
CQ 

CM 

CO 
CO 

9 
.a 

8! «> 

O CB 

a: o 

d 
u t o — 

N. 

o> o 
T™ >. TJ 

ne
 

c 
a> 

IO 

co 
cn 

cn 

3 

GO 
m 

CM 

SB 

c5 

1 w ~ f -1 < 

•a 
3 

£ 18 

•o 
CO 
n L eg 
o 

c 

j i t 
s i * 
i l l 
-1-48 J 

i 
c 

cu "O 

SI i 
i l i 
a o 5 

ti $ ti £ ti ti % ti 

< 
«*«. 
o 

1 
•2 
CO 
o 
o 

- J 

i 
T3 
0) 
c 

<* 
TJ 
Q> 

jf 
a. 

co 
CM % 
zo 
—J 
CO 

z <••* 
CD 

I 
CO 

% 
c 
o 
TJ 
to 

CO 

CO co 

o co co 

5 
£ a 
3 , _ 
Ol 3 
CO 

CJ) 

O 

CM 
T f 

OQ 

CM 
IO 
CO 

o 
o 
CM 

i 

.. K S 0 

ft S 2 2 

c5 c5 c5 3 -
8 8 8 8 J 
i S iS* ii? c t; t: c J ; 3 3 3 3 * 
CQ to co co co 

9 

8 
OQ 

CO 

CO o 
T t 
co 

.§ 

i 

ti 
CM 

.§ 

i 
I 
fi 

.S ti 
CM 
T— 

IO a> o 
3 

T J 
O 

3! 
| T ti 

a> 
CO 

TJ w 
.cu C 
it 45 c 

NT* l 
5f f l 

S1 

CO P 

i s 
u u 

••rf 

>• 
Ol W 

IO t - co 9} 
cn a> CJ 
CO c 3 

Ul TJ 
'—' s co a

c
 

T " o. 

CO 
CO 

£ 
ffl 
O 

s - I 
1 § | 
US 
® T | 

III 
• cu S 

O 

» p 

ll 
45 P> 
Q o 

_ j UJ dr
e 

4
8
9
7

 

A
d
 .0

9
9

 6
S

, 
R

3
1

 

s 
L
a
k
e

 

S
an

 A
n

 

3
0
-0

1
5
-0

 

0
' 
F
N

L
 &

 

c
. 

2
8
, 
T

1
 

S
qu

ar
e 

ra
yb

u
rg

 -

co « ra
yb

u
rg

 -

CO CO 0 

co 
CM 
4* 
3 
_l 
CO 

z 

II 
° I* 

u 
CO 

ti S ti 5 ti ti ti 5 ti 

CO 

I 
8 

§ 
CO 

o 
io CO 

to oo co 
CO 
t -

o 
8 
OQ 
OQ 

oe 

*. *. °> 
S S 2> S» | I -E S 
CB S CB CB 

O O O O • 
9 9 CD O 9 -S S o S £ 

iS? i 5 if? t c t t : i a a a a « co co co co to 

OQ 

CM 

IO 
T J 

a> 
3 

a. 
3 

a 
V 

O) 

I 
I 
u 

i 

CM 

CM 

CD 

l i 
0 Q s i2 

T W 

S S 
1 § 
.5 cS 

CM 
T -

IO 

at •• 

.£ .5 
8 8 u o 

CO 

I 
2 
OQ 

.IS' 

I 
.mi 

irt 

'.0 'fc) 
•J' 

'IT 
.A. 

a 
a 

CD 
U 
3 
TJ 
O 

C a; 

CD < 

C >, TJ 

•8 ® S. 
5 TJ 3 

s ^ « 1.1 
I I Q O 

ti .5 ti ti ti •S ti 

O 

i 
•»3 

I 
8* 

i 
o io 

2 T* 

I 3 

^•z co 

CO 
u. 
o 
CO 
CO 

111 
u. 

at 

". o 

IS I ! 
u § 
-J ^ 

o 
CD 
CO 

3 
£ 
CO 

to 

£ 
TJ 
c 
< 
c 
co 
CO 

Ol 3 
Xi 

s 
o 

,J2 

o fc CO CM O 
o 3 t o co 
CM CA oo CM CO 

CD 
co 
CO 
CM 
CM 

CO co CM CD 
co 
CO 
CM 
CM 

IO o 
CD 
co 
CO 
CM 
CM 

CO I O 

• 
IO 

CD 
co 
CO 
CM 
CM 

co CO I O co 

I 
«? 

a. m 
u 

CD 

IO 
at 
at rk

o
P

 

1
9
6
1

 

d
u
c
e

 

B
B

L
 

CO o IZ
 

A
n
a
d

 

Q. 

5
0
8
4
3
6
 

c Qj 
CD s; 

C ta TJ 
5 CD * 
o ? g 
5 TJ 5 < I 5 

111 
C Q O 

i 
.52 

TJ §• § 

== 
as S o> 
JD -~ n 

i 
u 

Q O 



CM 

"S 
CM 
» 

<2 
O 

I 
?£ 

i 
51 

IB «a 

CO 

16 

CO 

a> 
•s 

1 
8 
o 

- J 
jo 

i 
CD 
C 
« c 
CB 

«6 
"O 
O 

^ tf -5 C 

r.
 

1_ 

/1
98

5
 

rk
o

 P
e

 

/1
9

6
1
 

o
d

u
c
e
 

B
B

L
 

o 

A
n

a
d

a
 

<r-
T -

P
r o 

o 

A
n

a
d

a
 

o 
K . 
CM 



ey 

T-

o 

i 
o 

Ul » 

« 3 
! « 

Si 
era 

*8 
£6 

I 
Is 
3- to 
"C 2 

6 

ui 
u. 
ao 
o> 

co 

3 
s 
CO 
3 
Ol 
to 

3 
X i 
> 
2 
(D 

3* I I 
I 
Ct 
at 
to 

a: 45 

a> 
u 
3 

TJ 
P 

v: 
a> w 

CO a. eo 
CO o CO u 
o> o> 3 
T— T™ TJ 

CO O 
co ad

 

o> w 

e < 

i 

1 
s o 

- J 
JO 

I 
TJ 
a> 
c 
c 

0 , 

iS ti -s ti 
o 
cl 

to 

•O 

le 
f t 
,8 8 o o 

co 

I 
i 
OQ 

> 
co 

u «* 

o
d

i 

T~ 

0. C4 hn
 

o —> 

CM 
T t 

cn 
eo 

'It 

3 
E 

3 
E 

feg 

'UB'1.11 

16 

„l!il,l 
I,'W, 

tu. 
fl 
hi 

"§1 I 

1 1 § 
? ̂  i 
S I * 

II 
i f 
Q O 

(0 

Ul d
re

 

© R
3
1

 

2 A
n 

co cn co CO c co cn on to _J CO 
T t co S CO 
9 oS 

e
c
. 

3
0
, 

T
1

 

S 

• 

3
0
-0

1
5
 

_ l 
CO 
l i . 

o 
AO e

c
. 

3
0
, 

T
1

 

S
q

u
s

 

ra
yb

ur
g

 

CO CO O 

_ l 
CO 
2 

It If 
1 

CO 

IS 
iE 45 

0) 
o 
3 

TJ 
O 

T t 
CA 

& 

8 
ca 

2 

81 

ti U t i ^ t i ti ti 

ro 
r-

CO 

z 

o 
co 
<o 

CO 

co 
co 

£ 
to 
3 
CT 

CO 

c 
CO 
CO 
I 

El 
3 

X3 

ST 
O 

o 
IO 

IO 

io 

IO cn eo co 
co 

S 

i 
a 

8 

f t 
8 8 o o 

8 3 3 
-S 5 5 _ 1 ^ 1 

CO CO CO CO 

I 
« 
CO 

» 

8 
OQ 

Ui 

3 
GL 

•S ti 

o 

2
3
6
8
e
 

CM 

2
3
6
8
e
 

IO o> 
CM 

a 

s i 
i i 
§ § 
o o 

.Sp 
CO P 
Ot O j 

• c £ 
M CO 
a co 
O O 

0) 
o 
3 

TJ 
P 

(0 
c o 

oo E CM 01 
T t E T t u 
cn 

-P
le

i 

cn 3 
T— 

T " 

-P
le

i 

T t ro
d

 

T— 

B
o

y
d

 

0. 

1' 
s 9 

- " & 

to 

E 45 c 

11 

E 
nn wm. 

OQ 

m IIBI 

s i 
TJ S 

^ § Q. 

P! 
IS i 

li 
S S 

Q O 



CM 

if 

8 
I s IS 

t 
SI 
£ s 

Si 
* $ 

CO ^ 

«1 

1 

.5 

s 
o 

i 
o 
c 
•§ 
c 
CO 

"CJ 

& 

Si ti -S ti ti 

o 
O 

t 
i 

CO 

eo 
eo 
cn 

9 
IO 
T— 

9 
o 
eo 

i o 
08 
- I 
CO 
IL. 

CO 
CO 

1" 
c °> 
o s 

u « 
CO 

CD 

CO 
Ol 3 

H ti 

co 
co 

s 
I 
CQ 
J * CO 

co 
CM 

CD 

•S ti 
CM 

•o 

§ § 
i i 
o o 

ffi 

SB 

a ss 
o u 

3 

E S 1 
8 | 

I 

u m( 

III 

o 

o 
O 

CM 5 $ ce
r 

B
L

 

cn c cn 

n
p

 ffl 
T— o T " S o o 
io 

N
ew

m
 

V 0. 

2
2
5
9
0

 

a> Jr 

a c O) 
£ § 2> 
5 TJ 5 

< I E 

i l l 
a> a) »• 

a> 

- s 
Q ^ 

lis 

Q O 

i 
.to 
£ 
.c 
TJ 

i 
v. 

i 
S 
3 

o 



^7 

H ti 5 ti ti 

& 

o 
.o 
X 

J> «0 

?S 
o 

t 
5 l 
% § 

S a 
cr a 

l3 

IO 

9 
•c 
O 

Ul 

o 
<o 
co 

co 
UL 
O 
CO 

cn 

0) 
AC 

£ 
co 
3 

to 
si 
3 
Xi 
X 
2 
© 

9 
CO 

at 

<o 
c 

03 

3 

o o o 
a a> 

•• o 

a; t 
_ _ <o a 

oc co co (o <o co 

A 

co 
o 

f 

OJ 

03 

co 
CO 

f 
•tl 
§ 
co 

8 

s 
i 

C 
3 

» 
O 
Xi 

o 

5 

TJ 
«J 
c 
3 
"? 
o 
i= 

%: o 

Is ll 
o .s 

o u> to 

Si 
C | 

in mulM 

C n> 
9 S. 

c t , 
£ S « 
TJ £ g> 
IS "6 3 < I 5 

@ | | 

i l l 
PcS O 

» co 

If 
H ti -S ti 

IO 
CM 

9 
r*. 
IO 
co 

f 
cS 
<*. 
O 
cu 

•S 

*3 

8 
o 

- J 

jo 

i 
0) 
C 

« c 
CB 

U 
CD 
O) 
CJI 
3 

a. 

eo 
o 
T " 

« 
-I 
CO 

CO 
_ J a> 
Ul Ul w 

TJ l i . 

R
31

 C 
o © R

31
 

0) < 
T t CO m c 0> CO CO _3 CO 

-0
1
5
-0

4
 

N
L

&
 

,T
1

6
 

ua
re

 I CO 
1 

21 

-0
1
5
-0

4
 

u. o cr 3 
o . 

o 
CO Xi 

CO o 
CO 
CO S

e
c
. CO 

G
ra

y
 

.8-

8 
CQ 

CQ 

1 

co P 
D) D) 

•5 -5 
8 8 o o 
co cs 
o o 

1! 
CO CO CO CO 

IO 
o 
CO 

ti * ti 
9 V 

o CO 
CM o cn T t T"-

i § 
3 c5 
8 

! CO 

Is. 
TJ . 

» « 
3 8 
GL OQ 
* % 

• V 

5 ti T-
10 

CM CO 

CP 

l i 
o o 

g 
Tl 8 

I* 
V 

e °> 

to 

2 5 
ir Si c 

?3-
- i -

is if 

& 

if 
V 

. i i2,,All ^ .̂ .'ftii&tfl 

•8 

CO 

u 
3 
TJ 
O 

U 
c 

cn 
T t 
cn 

a> 1*. cn 
T t 
cn to

w
 

CM 
T t 

o> uc
e 

xz T— TJ 

N
ay

 
H

ig
 

o CM 

N
ay

 
H

ig
 

o P
r 

c5 cS o 
CO 
OQ 

~j, *v I,I I,I i i i i1
 IAI, Qj i,v 

S "5 3 

i l l 
fflcS-

*• s 
•o §: 

CO 

l l 
s 5 
Q O 

ti il ti -5 ti ti 

!£Ji.^ifW,i^' iV 

1° t-i ,ft w 

i 
i 
o 
s-
o 
o 
<o 
OQ 

tn Hi Hi • I 

ft 
ill 

9 
t> 
3 
TJ 
O 

o 
c 
w 
9 CM 

T t 

cn 
o> 
cr> to

w
 CM 

T t 

cn uc
e 

T— £ TJ 

N
ay

 
H

ig
 

~» O 
CO 

N
ay

 
H

ig
 

P
r 

§ 

S t , * 
c 
5 -g a 

l i 
III 

CJ> 

& 

cu •«> 

If 

8 
•I 
i 

CO 

iS 

% 
3 
_J 
CO 

z CO 

! 

O 

Is 
| T 

o 
co 
cn 

CO 

co 
co 

c O) 
O £ •« ce 
CO i 
o § 

u 
cv 
CO 

a> u 
3 

TJ 
O 

c CM w 

oo !S T t 
T t 

S
a
i CA u cn S

a
i 

T— 3 
T - S

a
i 

TJ 

co 

D
a
v
id

 

co 

P
ro

 

I § 
3 TJ * 

P! 
«> to is 

I I I 

T J „ I f 
§1 

i | 
if 
Q O 



CM 

•o 

O 

I* 
t 
Ui 

51 

si 
CO *C 

ti «j ti 5 ti ti 

ut 
% 
l _ 
0 
•c 
O 

co 

UJ 
u. 
o 
CO 
co 
00 
_J 
to 

CO 

o*> 

3 
ca 
3 
(0 

ca 
£ 
XJ 
c 
< 
c ca to 

I 

Ol 3 

> 

© 

IO 

'6 § 
S E 

se 
io 
CO 

CM 
CO 

<Q co 

ct to 

i2 a *: « 

I •§ S S o u 
CD 

_ t> 
CO CO 

!"§ 
CO to 

S 8 

e 
J? 
c3 

S 

CO 

Is 
- J l 4 

CO 

2 5 
.0 C 
C | 

co 

CQ ** 
co 

CO 

JW -to1 9,1 
T&'! M311 EB lii 

I'hgj.l'Wlli.f.',, 
i i " n i ' t y , l | # i l i 

f 
0. 

§ 
IO 
co 
$ 
P 

TJ 

c 
3 
7 
0 

o 

E 
n TJ 
~* 8 

1
9
4
4

 ' ~* 

1
9
4
4

 

1
9
4
4

 

-J
u

n
 

—. --. V 
CO 

M
c
D

o
ri

i 

CO 

D
ry

h
o

 

M'S,1 Si1 Wl 

'#,&'' ft. tip M ',„, 
5.1 Mi ffl 
i 0',$ ift'i$ it/nfl 

i ft. S ••• 'iH ifn m 

jiji 
'M'liSl.'î ii'r 
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