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POST OFFICE BOX 960 • FARMINGTON, NM 87499 

PHONE 505.324.3500 • FAX 505.327.2534 

State of New Mexico 
Energy, Minerals and Natural Resources Department 
Oil Conservation Division 
P.O. Box 2088 2040 South Paeheco 
Santa Fe,NM 87501 

August 28, 2002 

RECEIVED 

Attn: Jack Ford 
SEP 0 h 200! 

Environmental Bureau 
OO Conservation Division 

RE: GW-99 Discharge Plan 
Farmington Service Facility 

Dear Mr. Ford, 

Attached to this letter are two copies of Halliburton's application for a Discharge Permit Renewal 
as per Sections 3106.F. and 20NMAC6.2.3114 ofthe WQCC Regulations. Another copy ofthe 
application has been sent to the Aztec Office. 

Two checks are also included. One for the $100 filing fee and one for $1700 covering the flat fee 
for service companies. 

If any questions arise I will be the contact. 

Sincerely 

cc: Kellie Skelton 
File 
NMOCD office, Aztec, NM 



Discharge Plan Application For Service Companies 
Certification 

Discharge Plan Application 

List of Attachments 

I. Facility Plot Plan 

II. Stock Status Report of Chemical Products on site 

III. Latest TCLP analysis of our washrack grit 

IV. Monthly Facility Assessments (Tiered Inspections) 

V. Stormwater Pollution Prevention Plan (Forthcoming) 

VI. Spill Contingency Plan (Forthcoming) 

VII. 1:100,000 scale map with a one mile radius 

VIII. Subsurface Investigation 

IX. Latest Radioactive Survey 



District I 
1625 N. French Dr., Hobbs, NM 88240 
District II 
1301 W. Grand Avenue, Artesia, NM 88210 
District III 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, N M 87505 

Revised January 24, 2001 

Submit Original 
Plus 1 Copy 

to Santa Fe 
1 Copy to Appropriate 

District Office ' 

DISCHARGE PLAN APPLICATION FOR SERVICE COMPANIES,GAS PLANTS, 
REFINERIES, COMPRESSOR, GEOTHERMAL FACILITES 

AND CRUDE OIL PUMP STATIONS 
(Refer to the OCD Guidelines for assistance in completing the application) 

1. Type: 

O New Q Renewal 

Oil Field Service Co. 

O Modification 

2. Operator: 

Address: 

Halliburton Energy Services_ 

_4109 East Main St. Farmington NM 87401 

Contact Person: Allen Rodrigue Phone: 505-324-3504 

3. Location: NW /4 NE /4 Section 1 _Township 29N Range 13W_ 
Submit large scale topographic map showing exact location. 

4. Attach the name, telephone number and address of the landowner of the facility site. 

5. Attach the description of the facility with a diagram indicating location of fences, pits, dikes and tanks on the facility. 

Attach a description of all materials stored or used at the facility. 

Attach a description of present sources of effluent and waste solids. Average quality and daily volume of waste water 
must be included. 

8. Attach a description of current liquid and solid waste collection/treatment/disposal procedures. 

9. Attach a description of proposed modifications to existing collection/treatment/disposal systems. 

10. Attach a routine inspection and maintenance plan to ensure permit compliance. 

11. Attach a contingency plan for reporting and clean-up of spills or releases. 

12. Attach geological/hydrological information for the facility. Depth to and quality of ground water must be included. 

13. Attach a facility closure plan, and other information as is necessary to demonstrate compliance with any other OCD 
rules, regulations and/or orders. 

14. CERTIFICATION! hereby certify that the information submitted with this application is true and correct to the 
best of my knowledge and belief. 

Name: Allen Rodrigue_ 

Signature: C%tlt~^. {Lrdb^'' 

Title: 

Date: 

Facility Supervisor̂  



Discharge Plan GW-2002 
Halliburton Services 
Farmington Facility 

DISCHARGE PLAN APPLICATION 

Part 1. Type of Operation 

Oil Field Service Facility 
Part 2. Name of Operator or Legally Responsible Party and Local Representative 

Halliburton Energy Services 
P.O. Box 960 
Farmington, New Mexico 87499 

Local Contact: Mr. Allen Rodrigue (505) 324-3504 

Part 3. Location of the Discharge Plan Facility 

The Farmington Facility is located in the NW/4 NE/4, Section 1, Township 29 North, Range 13 
West, NMPM, San Juan County, New Mexico. 

Part 4. Landowners 

Halliburton Energy Services, Inc. 
5151 San Felipe 
Houston, Texas 77056 

Part 5. Facility Description 

The Farmington Halliburton Energy Services facility is located at 4109 E Main, Farmington, NM 
87402. The primary services provided are hydraulic fracturing, cementing and acidizing oil and gas 
wells. Maintenance of trucks and oilfield service equipment, blending and loading of liquid and non-
liquid chemicals and storage of these chemicals occurs at this facility. A description of these activities is 
provided below: 

The facility layout is depicted in Attachment I . 

Chemical Terminal (Labeled Chemical Terminal on Attachment I) 
Hydrochloric acid is stored, in concentrated form, in a steel, rubber-lined enclosed tank. The tank is 
within a coated concrete secondary containment. Connections for loading of the acid are located within 
the secondary containment. Any spills occurring inside the containment are recovered, transferred to a 
storage tank and reused. 

Additional chemical additives are stored in the acid additive drum storage area. Additives are stored in 
either DOT quality drums or portable containers. This area is curbed for secondary containment. 
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Farmington Facility 

Acid is loaded onto Halliburton transports from an overhead line through a hatch on the top of the 
transport. The transport is located on a coated concrete loading bay during the loading process. The 
loading bay is equipped with a trough that leads directly to the chemical terminal secondary 
containment. Spills in the secondary containment area drain to a sump, is pumped into the acid return 
tank and reused. 

A liquid gel concentrate is stored and loaded from this same area. The gel concentrate is a solution of 
gel in diesel. The gel concentrate is stored in an enclosed tank within secondary containment. Loading 
and mixing operations occur on the same loading bay as the acid. Sacks of gel are stored inside a 
warehouse prior to mixing. Also, certain drummed chemical additives for the gel concentrate system are 
stored in same warehouse. Any spills occurring inside the warehouse are immediately cleaned and 
properly disposed. 

Cement Bulk Storage Area (Labeled as such on Attachment I) 
Bulk cement and cement additives are stored in a series of fully enclosed storage vessels. Sacked cement 
additives are stored in the cement material warehouse. Any spills occurring inside the warehouse are 
immediately cleaned and properly disposed. Mixing and transferring of materials from the cement bulk 
plant to the truck is done pneumatically. A dust collection system is used to control emissions from the 
facility while handling the bulk chemicals and additives. 

Sand Bulk Plant Area ( Attachment I) 
All materials stored in this area are non-liquid, dry chemicals. Bulk sand and proppants are stored in 
fully enclosed storage vessels. Loading of the sand is done pneumatically. Unloading of the sand and 
proppants is done by gravity fed hoses into the top ofthe transport. 

Maintenance Shop (Labeled Truck Shop on Attachment I) 
Truck maintenance is performed in enclosed shops. The main truck shop is equipped with a concrete 
foundation and curbing that is self contained. Any spills in the shop area cannot escape the shop area are 
immediately cleaned and properly disposed. Three solvent based parts washers are located in the 
Maintenance shop area. Truck servicing is performed in the main shop. All used oil is collected in a used 
oil tank. The used oil tank is located on the east end outside of the shop with secondary containment 
being a tank within a tank. Inspections are performed daily and monthly with the monthly inspection 
documented. Used oil filters are drained at least 12 hours and placed in a drum and shipped to our 
TSDF and waste management facility in Duncan, OK and are ultimately recycled. 

Wash Rack Area (Labeled Wash on Attachment I) 
Truck and equipment washing is performed in this area. The building is roofed and walled on three 
sides. The structure is designed to capture overspray, wash water and grit. Each wash bay drains to a 
sump for grit separation. The sumps drain to a three stage oil/water separator, then to the sewer. 

Adjacent to the wash rack is a concrete pad for drying washrack grit. The grit is removed from the 
sumps on a regular basis, placed on the drying slab, allowed to dry and sent to a land treatment facility. 
The drying slab is contained on three sides with concrete walls and a sloped concrete floor which allows 
for drying grit to be contained within the drying area. (South East Corner of Wash Bay, Attachment I) 
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Trucks and equipment are lubricated in the Grease Room in the Washrack area. Lubricants are stored in 
bulk storage tanks, drums and pails, all of which are within concrete secondary containment and are 
covered. 

Drum Storage Area (Located directly between the Chemical Terminal and Tools on Attachment I) 
The drum and portable container storage area is constructed with a paved floor and curbing for 
secondary containment. An inspection ofthis area is conducted and documented daily and monthly . 
Any spills or leaks in this area is cleaned and disposed of properly as they are discovered. 

Truck and Equipment Parking Areas (Attachment I) 

Oilfield service trucks and equipment are parked in the areas labeled on Attachment I. 

Miscellaneous 
In addition to the above, certain other waste management practices are followed. Trash containers are 
conveniently located throughout the facility and are regularly emptied by a waste management service. 
Paved surfaces are inspected and cleaned as required. Weeds and debris are removed as needed. Good 
housekeeping practices are adhered to at this facility. 
Past Spills, Leaks and Storm water Runoff 
There have been two significant spills at this location in the past 3 years. The first spill occurred on 
October 11, 2000 it was at the LGC plant where a valve was inadvertently left on during refilling 
process. There was approximately 200 gallons of diesel based LGC spilled. The spill was contained to 
the secondary containment. The spill was cleaned and disposed of at a approved facility. The second 
spill occurred on December 7, 2000 when a vendor inadvertently connected to the drain line instead of 
the acid fill line. Approximately 100 gallons of acid was lost to the city sewer. Immediate notifications 
and actions were taken to minimize impact. Additional actions have been taken to prevent 
reoccurrences of both incidents. Automated gates and locks have been added. 

The facility is constructed such that all storm water runoff leaves the property at one point just south of 
the paint shop and denoted on Attachment I by the arrow pointing south. The facility receives 
significant storm water run-on from adjacent properties and roads on the north and west. 
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Part 6. Materials Stored or Used at the Facility 

A complete list of chemical products utilized in servicing oil wells is included in this application as 
Attachment I I . 

Name General 
Makeup or 
Specific Brand 

Solid or 
Liquid 

Type of 
Container 

Estimated 
Volume 
Stored 

Location 

1. Drilling Fluids None 

2. Brines (KCI, NaCl, etc.) Weak NaCl Solid Bags Neutralized 
HCI 

Chemical 
Terminal 

3. Acids/Caustics Hydrochloric 
acid 

Liquid Tank 13,000 gal Chemical 
Terminal 

4. Detergents/Soaps Howco Suds 
AQFII 
SS0 21MW 
Washrack Soap 

Liquid 
Liquid 
Liquid 
Liquid 

Drum 
Drum 
Drum 
Drum 

165 gal 
440 gal 
660 gal 
55 gal 

Drum Area 
Drum Area 
Drum Area 
Washrack Area 

5. Solvents & Degreasers Safety Kleen Liquid Drum 20 gal Shop, Grease 
room 

6. Paraffin Treatment/ 
Emulsion Breakers 

Lo Surf Liquid Drum 275 gal Drum Storage 
Area 

7. Biocides BE-6 
BE-3S 

Solid 
Solid 

Can 
Can 

400 lbs 
40 lbs 

Cement Sand 
Plant 
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Part 7. A. Sources and Quantities of Effluent and Waste Solids Generated at the Facility 

Waste Type Types of major effluent Quantities Major 
(per month) Additives 

1. Truck Wastes 

2. 

3. 

4. 

5. 

6. 

7. 

Truck Washing 

Steam Cleaning 

Solvent/Degreaser Use 

Spent Acids 

Waste Slop Oil 

Neutralized Acid Returns 

Wash Water 
Grit 

Not applicable 

Safety Kleen (Three Units) 

Hydrochloric Acid Returns (Unused) 

Not applicable 

2500 gal NaCl 

65,000 gal Soap 
16 cu. yds 

Used Lubricants and Oils Lube Oil and Crankcase Oil 

8. Oil Filters From Trucks and Engines 

9. Tank Solids and Sludges Not applicable 

10. Painting Wastes 

11. Sewage 

12. Laboratory Wastes 

13. Other waste liquids 

14. Other waste solids 

Safety Kleen 

Sanitary sewage commingled with 
Industrial waste water from truck 
washing operation 

Water Samples 
Crude Oil Samples 
Cement Samples 
OfF-Spec, out of date chemicals 

Off-Spec, out of date chemicals 
Used drums 

60 gal 

2500 gal. 

185 gal 

54 filters 

20 gal 

65,000 gal 

5 gal 
5 gal 
20 lbs 
100 gal 

2 drums 
100 ct. 

Oils and 
Greases 

None 

None 

Soap 
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7. B. Quality Characteristics 

1. Truck Wastes 
Unused acid is the only significant waste returning to the facility in trucks. The acid returns are 
neutralized to a pH greater than 2, with sodium bicarbonate or equivalent, while still in the transport. 
The material is then transferred to a holding tank within the secondary containment of the chemical 
terminal. This "salt" water is used for makeup water on subsequent acid blends. 

2. Truck Washing 
The external components ofthe trucks and equipment are washed with water and soap. The primary 
constituents of the washwater effluent is grit, hydraulic oils, water, etc. The washwater mixture passes 
through a three bay oil/water/grit separator. The separator is concrete with a chemical resistant liner. 
The oil is trapped, removed with a belt type oil skimmer and collected in a drum. The drummed oil is 
then transferred to the Used Oil tank which is within secondary containment. The used oil is removed 
periodically by a waste oil recycler and taken off-site. 

The wash rack grit is sampled annually, utilizing a random grab sampling and compositing technique to 
ensure representative results. The composite sample is subjected to the Toxic Characteristic Leaching 
Procedure and for Corrosivity, Reactivity and Ignitibility. The results of the most recent test are 
included as Attachment III . The grit is removed periodically, dried on a designated grit drying bed. The 
grit is treated in a off-site commercial land treatment unit owned and operated by Enviro-Tech of 
Farmington, NM. The water travels to the local POTW through the sewer system. 

3. Steam Cleaning Not Applicable 

4. Solvent and Degreasers 
Parts are washed in a parts washer using soap and water. Oil is separated from the waste water. The oil 
is disposed of in the waste oil tank and the water is recycled in the next wash cycle. 

5. Spent Acids 
Acid returns are brought back to the facility, neutralized and managed as described in 7.B.1 

6. Waste Slop Oil Not Applicable 

7. Used Lubricants and Oils 
Lube oils, crankcase oils and other used oils generated at the facility are collected in a secondarily 
contained tank located outside the east end of the shop. The oils are removed by a waste oil recycler 
and hauled off-site. Management of these oils is as per 40 CFR 270. 

8. Oil Filters 
Oil filters generated at the facility are "hot-drained" for at least 12 hours, containerized and shipped by 
Halliburton truck to the TSDF in Duncan, OK. Once in Duncan, the filters, along with others, are 
shipped to a used oil filter recycler, through Specialty Environmental Services. 
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9. Tank Solids and Sludges Not Applicable 

10. Painting Wastes 
Painting wastes and related materials generated at the facility are managed/recycled by Safety-Kleen . 

11. Sewage 
Sewage from bathrooms and kitchens are commingled with wash rack water to the local POTW. 

12. Laboratory Wastes 
A small lab used for testing stimulation and completion products is located on the facility (see 
attachment). Wastes generated are primarily water with trace amounts of stimulation and completion 
chemicals, as well as other lab reagents. There are small amounts of waste water that enters the sewer 
to the local POTW but for the most part the waste is capture in a container and disposed of in the waste 
water tank located in the chemical storage area within secondary containment. 

Oil samples are collected and either added to the used oil tank or shipped by company truck to the 
Halliburton TSDF in Duncan, OK for further management. 

Cement retain samples are stored for a period of time and disposed of in the local landfill via the 
dumpster. 

13. Other Liquid Wastes 
Out of date or off-spec liquid chemical products are stored in a designated waste storage area located 
inside the southeast corner of the cement bulk plant warehouse. This storage area meets the 
requirements of 40 CFR 264 for small quantity generators. If the wastes are hazardous as per 40 CFR 
261, they are managed accordingly. If nonhazardous, they are labeled as such, and stored in the same 
area. All chemical wastes generated at this facility are returned to the Duncan TSDF on company 
trucks, accompanied with a hazardous waste manifest within 180 days of being deemed waste. 

14. Other Solid Wastes 
Out of date or off-spec solid chemicals are labeled as either hazardous or non-hazardous, stored in the 
designated waste storage area and returned to the TSDF in Duncan, OK via company truck. Pallets are 
returned to the Duncan TSDF for reuse or recycle. Chemical sacks are emptied and placed into 
dumpsters on site and sent to local landfill as are cardboard and paper products. 

Empty drums and pails are stored in a designated empty container storage area. The drums are stored 
on their sides with bungs in place and tight, positioned with bungs horizontal to the ground. All empty 
containers, 5 gals in volume or larger, are returned to the Duncan TSDF and then shipped off-site to a 
metal recycler, drum recycler or plastic recycler as appropriate. The drums are "RCRA empty" prior to 
storage. 
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Part 8. A. Summary of Existing Liauid and Solid Waste Collection and Disposal 

Waste Type Tank(T)/ 
Drums(D) 

Floor Drain(F) 
Sumps (S) 

Offsite Disposal 

1. 

2. 

Truck Wastes 

Truck Washing 

Neutralized Returned Acid 

Only Truck and Equipment 
Washing 

Sump to Tank 

(S) 

Reused in subsequent aci 
blends 
Wastewater to POTW 
Grit to Landfill by Truck 

3. Steam Cleaning Not applicable 

4. Solvent/Degreaser Use (D) Safety Kleen Safety Kleen/truck 

5. 

6. 

Spent Acids 

Waste Slop Oil 

(T) Collected in tank at 
chemical terminal 
Not applicable 

Reused in acid blends 

7. Waste Lubrication and 
Motor Oils 

(T) Waste Oil Recovery Co. 
by Truck 

8. 

9. 

Oil Filters 

Tank Solids and Sludges 

(D) 

Not applicable 

Halliburton TSDF in 
Duncan OK by Co. Trucl 

10. Painting Wastes CD) Safety Kleen by Truck 

11. Sewage POTW Sanitary Sewer 

12. Laboratory Wastes POTW Sanitary Sewer 

13. Other Waste Liquids Off-Spec, out of date 
chemicals 

Halliburton TSDF in 
Duncan OK by Co. truck 

14. Other Waste Solids - (S) Off-Spec, out of date 
chemicals 

(S) Empty drums 

Halliburton TSDF in 
Duncan OK by Co. truck 
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8. B. Collection and Storage Systems 

1. Sumps, Lines, Pits 

Truck and equipment washing occurs in a wash rack with a concrete grit sump. The primary 
separation of the grit occurs in this sump. The water, oils, greases and suspended solids travel 
through an unpressurized concrete trough and piping system to an oil water separator prior to 
entering the local POTW system. The oil water separator is concrete with a chemical resistant 
coating installed to ensure integrity. The oil water separator is inspected annually for integrity. 
This inspection is documented utilizing the "Tiered Inspection" program. An example of the 
tiered inspection documentation is Attachment IV. 

Sewer lines are not pressurized and no lift station exists internal to the facility. 

2. Tankage and Chemical Storage Areas 

Acid returns are neutralized on the transport and then released into a concrete, lined sump, 
pumped to a storage tank, stored for a short while, and reused in subsequent acid blends. The 
storage tank is within the secondary containment of the chemical terminal. This secondary 
containment is concrete with a chemical resistant coating. The dimensions of the containment, 
less the volume taken by two other tanks within the containment, yield a volume greater than 
35,000 gallons. The largest tank within the containment is 13,000 gallons. This is in excess of 
the requirement for the containment to be 1.33 times the capacity of the largest tank within the 
containment. This containment area is visually inspected each workday for leaks, spills or other 
releases. The releases are collected and pumped to the acid return tank for reuse. 

Used oils are collected in a steel tank that is within steel secondary containment. The volume of 
the containment is greater than 1.33 times the capacity ofthe tank. 

Containerized chemical products, that become waste, are stored in a designated waste storage 
area within a covered building. The area is on concrete, secondarily contained and inspected at 
least weekly. The waste chemicals are stored for no more than 180 days before being shipped 
off-site to the Duncan, OK TSDF. 

Solid chemicals that become waste are stored in the same designated waste storage area as the 
liquids. Compatibility concerns are recognized and precautions taken. The wastes are stored no 
longer than 180 days and are shipped off-site to the Duncan, OK TSDF. 

Liquid chemical products are stored in a designated storage area that is paved, curbed and 
inspected at least weekly for spills, leaks, deteriorating containers, missing labels, etc. 

All chemicals are received, stored and shipped in DOT approved containers. 
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8. C. Existing Effluent and Solids Disposal 

1. On-Site Disposal 

No on-site disposal of waste materials occurs at this facility. There are no surface 
impoundments, leach fields or injection wells on this facility. 

Drying Beds, or Other Pits 
The grit from the washrack is removed periodically and place into a designated 
drying area. The area has three sides of concrete wall, with a sloped concrete 
floor to maintain grit within containment during the drying process. 

2. Off-Site Disposal 

Off-site disposal of each waste stream is noted in the Table 8. A 

9. Proposed Modifications 

There are no proposed modification at this time. 

10. Inspection, Maintenance and Reporting 

A. Halliburton adheres to a tiered inspection program that causes areas of concern to be 
inspected on a daily, weekly, monthly or quarterly basis. Corrective actions are generated as a 
result of the inspections. An example of the tiered inspections is included as Attachment IV. 

Below grade sumps with liners or secondary containment are inspected at least annually. These 
inspections occur by detecting liquids in the interstitial space or by emptying, cleaning and visual 
inspections of the integrity of the sump. If leaks from these units are discovered or the integrity 
of the unit is suspect, the New Mexico OCD Rule 116 is followed. A release in excess of 25 
barrels will be reported both verbally and written in a timely manner. Releases in excess of 5 
barrels but less than 25 barrels will be timely reported in a written report. 

B. No groundwater monitoring occurs at this facility. 

C. Precipitation that is collected within the secondary containment of the chemical terminal, the 
drum storage area and the liquid gel concentrate area is pumped into the acid return tank and 
utilized as makeup water for acid blends. Storm water or precipitation that is not captured 
leaves the property at one point on the south side of the facility. This facility has a current storm 
water pollution prevention plan as per 40 CFR 120. This plan is Attachment V. 
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11. Spill/Leak Prevention and Reporting Procedures 

The spill/leak contingency plan is included as Attachment VI. Chemical storage, blending, loading and 
unloading occurs in contained areas. The containment areas are inspected with spills and leaks cleaned 
up. All bulk liquid storage tanks are located within secondary containment one and one third the volume 
of the capacity of the largest tank. Releases to containment are recovered and for reuse. The largest spill 
potential outside containment would come from a 330 gal portable container. 

All effluent from the facility leaves the property at one point. A significant spill could be contained on 
the property by blocking this exit, allowing time to remediate the spill. Spill kits are strategically located 
around the facility. The spill kits contain absorbent material, absorbent pads, shovels, and certain PPE 
and other spill cleanup materials. 

Certain liquid and solid chemical products used, stored, blended or loaded at the facility contain 
constituents listed in WQCC 3103, "Standards for Groundwater" and 1101 TT, definition of "Toxic 
Pollutants". Each of these chemicals are listed below with the concentration of the constituent, as well 
as, the storage and handling techniques that greatly reduce potential for a spill, leak or discharge. 

Listed Constituent Product % in Product Storage 
Fluoride Ammonium Fluoride 33 Drum Storage area 
Radioactivity Densometers Survey attached* In Warehouse 
Toluene Paint Products varied Gal cans/warehouse 
Ethylbenzene Losurf-259 1-5 Drum Storage area 
Xylenes Xylenes 95 Drum Storage area 

Losurf-259 4 Drum Storage area 
Losurf-300 2 Drum Storage area 

Methylene Chloride Brake Cleaner Aerosol Unknown 16oz aerosol cans 
Naphthalenes WS-44 2 Drum Storage 

cc Losurf-300 less than 10 Drum Storage 
« HyfloIV 2 5 gal pail 

Chlorides Potassium Chloride 100 Sacks / warehouse 
HC-2 8.5 Drum Storage 
Hydrochloric acid 35 Secondary Contain. 
XL-1 40 5 gal pails 
Max Seal 0.15 Drum Storage 
Calcium Chloride 100 Sacks / warehouse 

Copper Cat-3 1.9 Drum Storage 
Iron XL-1 40 5 gal pails 
Phenols Super Sand less than 0.1 Sand Coating / dry 

tc Tempered Sand less than 0.1 Sand Coating / dry 

* See Attachment IX 
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12. Site Characteristics 

1. Attachment VII. is a 1:100,00 map showing a radius of one mile around the facility. 
The bodies of water within that radius and the approximate distance from the facility is 
listed below: 

2. A subsurface investigation was conducted in 1975. The report is included as 
Attachment VIII. 

3. The investigation shows the soil types, conductivity and other subsurface 
information for this site. 

4. This facility receives storm water run-on from the north. Diversions have been 
addressed by the city. The street to the north, Gila Street was upgraded; straightened 
and drains added to minimize the impact to the parking areas of the facility. There was 
also a cinder block wall installed parallel with Gila street to assist in diverting the storm 
water to the drain system. At the entrance to the yard the hump was made a little larger 
to hold the water back so that it may enter the drain system. If there were to be a major 
rain event the water would still enter and drain through the yard as previously described. 

13. Other Compliance Information 

1. NMOCD Rule 116 and WQCC Section 1203 have been incorporated into the facility 
contingency plan. 

Water Body 
Animas River 
Hood Arroyo 
Echo Ditch 

Distance 
0.6 miles 
0.85 miles 
0.85 miles 

Direction 
Southeast 
East 
South 

2. A closure plan for this facility is not required. 



ATTACHMENT I 

FACILITY PLOT PLAN 
SHOWING LOCATIONS 

OF BUILDINGS AND 
PROCESS AREAS 

AND 
DIRECTION OF 

STORMWATER FLOW 
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ATTACHMENT II 

STOCK STATUS 
REPORT 

FOR CHEMICALS 
ON SITE 



Material Material Description On-Hand 
100003687 CEM.CLASS H / PREMIUM, BULK 2,205.91 
100064006 Cement- Standard / Type 2 (Bulk) 4,537.00 
100001575 CHEM - K-35 1,550.00 
100003700 Chem- Gilsonite (Bulk) 6,660.00 
100003690 Chem- Pozmix A (Bulk) Flyash 84,868.00 
100001620 CHEM, ABF CMPND.US ORIGIN, 50 LB 0 
101237068 CHEM, GBW-30, 50 LB IN 1 LB PKGS 1,168.00 
100003639 CHEM, HALLIBURTON SUPER FLUSH, 6 0 
101271196 CHEM, HYDROCHLORIC ACID, 20 BAUM 90 
100003770 CHEM, MICRO MATRIX CEMENT, 50 LB 49 
100003652 CHEM, SALT,MORTON-PUREX-FINE,100 4,240.00 
101208549 CHEM, SANDWEDGE NT,300 GAL TOTE 3,365.00 
100008210 CHEM, SANDWEDGE,300 GAL TOTE 4,210.00 
100003800 CHEM,BE-6 BACTERICIDE, 48 LB Fl 1,115.00 
100001576 CHEM,CLAYFIX,AMMONIUM CHLORIDE,5 0 
101007446 CHEM.D-AIR 3000, 40 LB BAG 250 
100001614 CHEM,HYDROCHLORIC ACID.22 BAUME, 5,592.00 
100003732 CHEM.LGC-VI, BULK 825 
100012222 CHEM,SILICALITE,BULK,50-50 POZMI 57,230.00 
101204007 CHEM.ZONESEALANT 2000,(55 GAL) 0 
100003821 CHEM-ANHIB II - PACKER FLUID 35 
100003743 CHEM-AQF-2 - HALTANK 1,995.00 
100003640 CHEM-BA-20 - 55 GAL 68 
100003720 CHEM-BA-40L BUFFER - 55 GAL 83 
100003797 CHEM-BA-40L BUFFER - HALTANK 0 
100003825 CHEM-BAS04LVENT - 55 GAL 0 
100012288 CHEM-BC-140 X-INKER - HALTANK 4,165.00 
100012293 CHEM-BC-200 X-LINKER - HALTANK 678 
100003836 CHEM-BE-3S SOLID BIOCIDE 48 
100003806 CHEM-CAT-3 ACTIVATOR - 5 GAL 0 
100003805 CHEM-CAT-3 ACTIVATOR - 55 GAL 34 
100003650 CHEM-CAUSTIC SODA BEADS - 50# 1,000.00 
100003710 CHEM-CL-23 - 55 GAL DRUM 90 
100003822 CHEM-CL-28M X-LINKER - 55 GAL 65 
100007866 CHEM-CL-31 X-LINKER - 55 GAL DRU 55 
100003734 CHEM-CLA-STAXP 112 
100003725 CHEM-CLAYFIX II - 55 GAL DRUM 220 
100003729 CHEM-CLAYFIX II - HALTANK 1,668.00 
101214215 CHEM-ER-25 - 55 GAL DRUM 340 
101231188 CHEM-FDP-S605-00 - 50 LB SACK 0 
100001601 CHEM-FE-1A - BULK 890 
100001615 CHEM-FE-2 250 

13727 CHEM-FE-2A CITRIC ACID - BULK 100 



Material Material Description On-Hand 
100003716 CHEM-FE-3A IRON SEQUESTERING 770 
100001594 CHEM-FORMIC ACID - BULK 1,200.00 
100003731 CHEM-FR-26LC - BULK 2,532.00 
100003887 CHEM-GS-5 DSL GELLING AGENT IN L 222 
100012234 CHEM-GS-6 SUSPENDING AGENT - 50# 750 
100003831 CHEM-HAI-81M CORROSION INH - 55 0 
100012278 CHEM-HAI-81M INHIBITOR - HALTANK 383 
100003744 CHEM-HAI-85M CORR INHIB - 54 GAL 144 
100003900 CHEM-HALL WASHRACK SOAP - 5 GAL 0 
100012218 CHEM-HC-2 - BULK 213 
101229396 CHEM-HCL 20 BAUME - 5 GAL 150 
100003649 CHEM-HII-500M - 20 GAL DRUM 3 
100012198 CHEM-HL BREAKER 300 
100003774 CHEM-HOWCO STICKS 0 
100003682 CHEMICAL - BENTONITE (PER 100 LB 972 
100005053 Chemical - Calcium Chloride Hi T 95 
100003653 CHEMICAL - CFR-3 - 50 LB SACK 2,900.00 
101209730 Chemical - CL-36 (55 gal) 188 
100001612 CHEMICAL - DIACEL LWL - LOW WATE 413 
100001580 CHEMICAL - ECONOLITE-ADDITIVE, 5 3,836.00 
100005049 Chemical - Flocele (25 lb sk) 3,849.00 
101206563 Chemical - Halad-12 (50 lb) 350 
100003646 CHEMICAL - HALAD-322 - 50 LB SAC 408 
100003670 CHEMICAL - HALAD-344 - 50 LB SAC 2,039.00 
100003738 Chemical - Halad-413 (50 lb) 66 
100001617 Chemical - Halad-9 (50 lb) 1,507.00 
100001624 CHEMICAL - HOWCO SUDS - Tote 132 
100005050 Chemical - HR-5 (50 lb) 707 
100001622 CHEMICAL - MF-1 - HALLIBURTON 2,700.00 
100003824 CHEMICAL - MICRO FLY ASH - 50 LB 2,250.00 
100003669 CHEMICAL - MICROBOND ADDITIVE - 1,050.00 
100003749 CHEMICAL - SCR-100 SYNTHETIC CEM 585 
100012223 Chemical - Silicalite (50 lb) 3,700.00 
100003668 CHEMICAL - SUPER CBL - 50 LB PAI 68 
100007865 CHEMICAL - VERSASET - 50 LB SACK 1,525.00 
100003623 Chemical - WG-17-Gelling Agent - 710 
101207218 Chemical - ZoneSealant 2000 - Ha 295 
100001610 CHEM-ISOPROPYL ALCOHOL - 99% 768 
100001574 CHEM-K-34 5,300.00 
100003629 CHEM-K-38 - 50# BAG 110 
100001585 CHEM-KCL POTASSIUM CHLORIDE - 50 300 
100003757 CHEM-LGC-8 USING WG-26 AND GS-6 8,376.00 
100003655 CHEM-LOSURF 300 - BULK 2,588.00 



Material Material Description On-Hand 
100001611 CHEM-METHANOL - METHYL-ALCHOL 55 
100003693 CHEM-MO-67 - 55 GAL DRUM 106 
100003776 CHEM-MO-75 OIL GELLING AGENT 0 
100003777 CHEM-MO-76 OIL GEL ACTIV. - 55 G 75 
100012253 CHEM-MO-76,OIL GEL ACTVTR - BULK 100 
100003881 CHEM-MORFLO III SURFACTANT - 5 G 90 
100003759 CHEM-MSA II INHIBITOR 339 
100001636 CHEM-MUSOL A - 55 GAL 44 
100012272 CHEM-OPTIFLO HTE DELAYED BREAKER 1,252.00 
100003789 CHEM-OPTIFLO-II DELAYED RELEASE 34 
100003801 CHEM-OPTIFLO-III DELAYED RELEASE 333 
100064238 CHEM-PARACHEK 160 PRFN INHIB.POR 25 
100064045 CHEM-PARASPERSE PRFN DSPRSNT - B 0 
100001629 CHEM-SCA-130 - 55 GAL DRUM 55 
101204276 CHEM-SCA-130 - HALTANK 120 
100003624 CHEM-SP BREAKER - 10# BOX 432 
100003844 CHEM-SSO-21M - WINTERIZED BULK 2,566.00 
100012235 CHEM-SUPERSET W - 55 GAL DRUM 281 
100003641 CHEM-TB-101 - DIVERTING AGENT 100 
100001582 CHEM-TLC-80 - 55# 236 
100003852 CHEM-VICON NF BREAKER - HALTANK 663 
100003635 CHEM-WG-18 - 50# SACK 5,600.00 
100012243 CHEM-WG-22 - 2000# BULK 34,000.00 
100012194 CHEM-WS-44 - EMULSIFYING AGENT 0 
100001631 CHEM-XYLENE 0 
100012231 Obsolete BA-50 BORIC ACID 900 
100059547 PLUG,CMTG,TOP,WOODN,TWO CUP TY.1 0 
100003673 SAND-12/20 BRADY - BULK 136.6 
100003677 SAND-12/20 OTTAWA - BULK 135.2 
100064132 SAND-16/30 ARIZONA SILICA - BULK 2,767.80 
100003674 SAND-16/30 BRADY - BULK 315.5 
100064055 SAND-20/40 ARIZONA SILICA - BULK 1,508.60 
100003675 SAND-20/40 BRADY - BULK 458.368 
100002159 SAND-20/40 OTTAWA -100# BAG 39 
100003678 SAND-20/40 OTTAWA - BULK 2,176.80 
100003755 SAND-20/40 SUPER LC - BULK RESIN 580 
100003798 SAND-20/40 TEMPERED LC - BULK RE 0 
100005059 Sand-200 Mesh Silica Flour(100# 8,000.00 
100064056 SAND-40/70 ARIZONA SILICA - BULK 1,414.98 
100008028 SUGAR,GRANULATED,50LB BAG.IMPERI 75 

29550 URANINE 2313-GREEN-DYE-1# SIZE, 5 
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MATERIAL SAFETY DATA SHEET 
2621 7* Avenue South 
Estaerville, town 51334 
(7121362-3041 

PRODUCT NAME: HYPEHDWVE PARTS WASHER DETERGENT 
MSDS NO: 9-51450 
PAGE 1 OF 2 

FOR CHEMICAL EMERGENCY, SPILL, 
LEAK, FIRE, EXPOSURE CALL: 

CHEMTREC 1-800-424-9300 OUTSIDE US 
CALL 1-703-537-3887 

POR MEDICAL EMERGENCY CALL 
ROCKY MOUNTAIN POISON CENTER: 

1-303-4523-9716 

HEALTH HAZARD; ffr None > 4 Extreme) 
Health-2 

Flammability -0 
Reactivity « 1 

erica* 
DATE PREPARED: April 01,2001 SUPERSEDES: April 03,2000 
PREPARED BY; Dean P. Fernholz 
D.O.T. SHIPPING CLASS) Non-hazardous, cleaning compound, clan 95 

ON 2-HAZARDOUS INGREB3 ''V:"',r:i '•'' vYVr-1. K^i: '.* 

HAZARDOUS COMPONENTS CAS. NO. OSHA PEL ACGIH TLV ORAL LD90 RAT Percent 

Sodium Metailllcate 6834-92-0 NE NE BOO mg/kg 40-50% 

Ethylene Glycol Monobnlyl Ether * 111-76-2 25 ppm Skin 29 ppm Skin 470 mg/kg 1-5% 

Ethosy la ted Alcohol Trade Secret NE NE NE 3-7% 

* mbject to reporting requlremcati of Section 313 af SARA and 40 CPR Part 372 

TVSICAL&CHEMICAL CHAF 

BOILING POINT: NA SOLUBILITY IN WATER: Soluble SPECIFIC GRAVITY: 1 

VAPOR PRESSURE mm/hg: NA VAPOR DENSITY (Alr-1): NA 

REACTIVITY IN WATER: None pM 5% SOLUTION »12.7 

MELTING POINT: 212 {Deg. F.) 

APPEARANCE AND ODORi White powder 

FLASH POINT; NA FLAMMABILITY LIMITS IN AIR % BY VOLUME: 

METHOD USED! NA LEL LOWER: NA UEL UPPER: NA 

AUTO-IGNITION TEMPERATURE: NA 

EXTINGUISHER MEDIA: Water, Carbon Dioxide, foam 

SPECIAL FIRE FIGHTING PROCEDURES; None 

UNUSUAL FIRE & EXPLOSION HAZARDS: None 

STABILITY: Stable 

INCOMPATIBILITY (MATERIALS TO AVOID): NA 

HAZARDOUS DECOMPOSITION PRODUCTS: Heat 

HAZARDOUS POLYMERIZATION; will NOT occur 

CONDITIONS TO AVOID; NA 
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HYPERDRTVE PARTS WASHER DETERGENT 
PAGE 3 OF * _ 

ACUTEi Irrltatine end corrosive to eyes, skin, mueoui membranei ofthe respiratory tract, mouth, throat, esophagus and ttomach. Can came 

permanent corneal damage. 

CHRONIC: None Known 

SIGNS & SYMPTOMS OF EXPOSURE: See ACUTE above 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: NA 

CARCINOGEN OR POTENTIAL CARCINOGENS: OSHA: None NTP: None IARC; None ACGIH! None 

EMERGENCY FIRST AID: 

EYES: Flush material out Immediately then leek medical attention. Immediately flush eye* with large amounts of water for at least 15 minutes, 

holding lldi apart to ensure complete Irrigation of the eye/lids. SEEK MEDICAL ATTENTION IMMEDIATELY I 

SKIN; Flush thoroughly with water while removing contaminated clothing and ihoei. SEEK MEDICAL ATTENTION IMMEDIATELY! 

Discard non-rubber shoes and wash clothing before re-use. 

INHALATION! Remove to fresh air. If breathing Is difficult have a trained person administer oxygen. 8EEK MEDICAL ATTENTION 

INTERNAL: If swallowed, DO NOT INDUCE VOMITING, give large quantities of water or milk. If vomiting occurs spontaneously, keep 

airways dear. SEEK MEDICAL ATTENTION IMMEDIATELY! 

ROUTES OF ENTRY: 

INHALATION; Exposure to mlit or spray may cause coughing or sneezing. Overexposure may result In lung tissue damage. 

EYES: Can cause tissue destruction and permanent eye damage If not treated immediately. 

SKIN: Can be a severe Irritant May be corrosive and cause severe burnt if not washed Immediately. 

INGESTION: Corrosive to mucous membranes ofthe mouth, throBt, esophagus and stomach. 

3CTTON 7 - SPEC IAL PRECAUTIONS * SPILt / U 

: / >•'•:••••/:, \ 
HANDLING & STORAGE! Store In a cool dry area. Keep closed when no In use. 
OTHER PRECAUTIONS: None 

IN CASE OF SPILL: Sweep up spilled material. 

WASTE DISPOSAL; Dispose of In accordance with all Federal, State and Local pollution control regulations. 

RESPIRATORY PROTECTION: Nuisance dust 

VENTILATION: Uie with adequate ventilation 

PROTECTIVE CLOVES: Rubber 

EYE PROTECTION: Goggles 

OTHER: Waterproof suit and boots may be worn 

HYGIENIC PRACTICES: Wash thoroughly after handling 

CHEMICAL NAME: CAS,NQ,_ 

1. Sodium Metailllcate 6834-92-0 

2. Sodium Trlpoly Phosphate 7738-29-4 

3. Ethoxylated Alcohol Trade Secret 

4. Ethylene Glycol Monobutyl Ether 111-76-2 

NA-Not Applicable NE * None Established 

The infonnation provided in this Material Safety Data Sheet he* been compiled from our experience and data presented in venous technical 
publications. It is the useffl responsibility to detennine (he suitability of this information for the adoption of safety precautions as may be necessary. 
We reserve the right io revise Material Safety Data Sheets from time to time as new technical information becomes available. The Information 
herein is furnished without warranty of any kind. 



Ver. 00 June 2001 

Corrective Action Taken: Talked to PE, SS and ZI Managers. Scheduled Classes For Radiation Safety General 
Awareness. 
What will be done in the future to prevent reoccurrence? Contacted Managers asked them to pull deficiency lists and 
to contact me to setup classes for General Awareness. 
Date Corrective Action Complete: 9/25/01 
Corrective Action Complete by: Max Pedigo 
Corrective Action Reviewed/Approved by GRSO/GESO: Date: 
Corrective Action Reviewed/Rejected by GRSO/GESO: Date: 
Comment: 

If one page does not allow enough room to respond to all "Open" items, do a File, Save As and name this page 
1. You can then re-open this form and use it again for successive pages. 



ATTACHMENT III 

TCLP ANALYSIS OF 
WASHRACK 

GRIT 



E0V1ROTEGH LRBS 
SUSPECTED HAZARDOUS 

WASTE ANALYSIS 

Client: 

Sample ID: 

Lab ID#: 

Sample Matrix: 

Preservative: 

Condition: 

Halliburton Energy Services 

Wash Bay Sludge 

22848 

Soil 

Cool 

Cool and Intact 

Project #: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Analyzed: 

Chain of Custody: 

92132-001 
06-06-02 
06-03-02 
06-03-02 
06-04-02 
9938 

Parameter Result 

IGNITABILITY: 

CORROSIVITY: 

REACTIVITY: 

RCRA Hazardous Waste Criteria 

Parameter 

IGNITABILITY: 

CORROSIVITY: 

REACTIVITY: 

Reference: 

Comments: 

Negative 

Negative pH = 7.72 

Negative 

Hazardous Waste Criterion 

Characteristic of Ignitability as defined by 40 CFR, Subpart C, Sec. 261.21. 

(i.e. Sample ignition upon direct contact with flame or flash point < 60° C.) 

Characteristic of Corrosivity as defined by 40 CFR, Subpart C, Sec. 261.22. 
(i. e. pH less than or equal to 2.0 or pH greater than or equal to 12.5) 

Characteristic of Reactivity as defined by 40 CFR, Subpart C, Sec. 261.23. 

(i.e. Violent reaction with water, strong base, strong acid, or the generation 

of Sulfide or Cyanide gases at STP with pH between 2.0 and 12.5) 

40 CFR part 261 Subpart C sections 261.21 - 261.23, July 1,1992. 

4109 E. Main. 

Analyst Review 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



EfiVIROTEGH LRBS EPA METHODS 8010/8020 
AROMATIC / HALOGENATED 

VOLATILE ORGANICS 

Client: 

Sample ID: 

Laboratory Number: 

Chain of Custody: 

Sample Matrix: 

Preservative: 

Condition: 

Halliburton Energy Services 

Wah Bay Sludge 

22848 

9938 

TCLP Extract 

Cool 

Cool & Intact 

Project #: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Analysis Requested: 

92132-001 
06-07-02 
06-03-02 
06-03-02 
06-04-02 
06-07-02 
TCLP 

Detection Regulatory-
Concentration Limit Limits 

Parameter (mg/L) (mg/L) (mg/L) 

Vinyl Chloride ND 0.0001 0.2 
1,1-Dichloroethene ND 0.0001 0.7 
2-Butanone (MEK) ND 0.0001 200 
Chloroform ND 0.0001 6.0 
Carbon Tetrachloride ND 0.0001 0.5 
Benzene ND 0.0001 0.5 
1,2-Dichloroethane ND 0.0001 0.5 
Trichloroethene ND 0.0003 0.5 
Tetrachloroethene ND 0.0005 0.7 
Chlorobenzene ND 0.0003 100 
1,4-Dichlorobenzene ND 0.0002 7.5 

ND - Parameter not detected at the stated detection limit. 

QA/QC Acceptance Criteria Parameter Percent Recovery 
Fluorobenzene 100% 
1,4-difluorobenzene 100% 
4-bromochlorobenzene 100% 

References: Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, July 1992. 

Method 5030, Purge-and-Trap, SW-846, USEPA, July 1992. 

Method 8010, Halogenated Volatile Organic, SW-846, USEPA, Sept. 1994. 

Method 8020, Aromatic Volatile Organics, SW-846, USEPA, Sept. 1994. 

Note: Regulatory Limits based on 40 CFR part 261 Subpart C section 261.24, July 1,1992. 

Comments: 4109 E. Main St. 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



EnVlROTEGH LRBS EPA METHOD 8040 
PHENOLS 

Client: Halliburton Energy Services Project #: 92132-001 
Sample ID: Wash Bay Sludge Date Reported: 06-07-02 
Laboratory Number: 22848 Date Sampled: 06-03-02 
Chain of Custody: 9938 Date Received: 06-03-02 
Sample Matrix: TCLP Extract Date Extracted: 06-04-02 
Preservative: Cool Date Analyzed: 06-07-02 
Condition: Cool & Intact Analysis Requested. TCLP 

Detection Regulatory 
Concentration Limit Limit 

Parameter (mg/L) (mg/L) (mg/L) 

o-Cresol ND 0.020 200 
p,m-Cresol ND 0.040 200 
2,4,6-Trichlorophenol ND 0.020 2.0 
2,4,5-Trichlorophenol ND 0.020 400 
Pentachlorophenol ND 0.020 100 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 

2-Fluorophenol 
2,4,6-Tribromophenol 

99% 
99% 

References: Method 1311, Toxicity Characteristic Leaching Procedure Test Methods for Evaluating Solid 

Waste, SW-846, USEPA, July 1992. 

Method 3510, Separatory Funnel Liquid-Liquid Extraction, Test Methods for Evaluating Solid 

Waste, SW-846, USEPA, July 1992. 

Method 8040, Phenols, Test Methods for Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Note: Regulatory Limits based on 40 CFR part 261 subpart C section 261.24, July 1, 1992. 

Comments: 4109 E. Main St. 

Analyst 
'llAAQ 

Review 
/TO uJ&Jtj-J^o 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



EnVIROTEGH LRBS EPA Method 8090 
Nitroaromatics and Cyclic Ketones 

TCLP Base/Neutral Organics 

Client: Halliburton Energy Services Project #: 92132-001 

Sample ID: Wash Bay Sludge Date Reported: 06-07-02 
Laboratory Number: 22848 Date Sampled: 06-03-02 

Chain of Custody: 9938 Date Received: 06-03-02 

Sample Matrix- TCLP Extract Date Extracted: 06-04-02 

Preservative: Cool Date Analyzed: 06-07-02 

Condition: Cool and Intact Analysis Requested: TCLP 

Det. Regulatory 
Concentration Limit Limit 

Parameter (mg/L) (mg/L) (mg/L) 

Pyridine ND 0.020 5.0 
Hexachloroethane ND 0.020 3.0 
Nitrobenzene ND 0.020 2.0 
Hexachlorobutadiene ND 0.020 0.5 
2,4-Dinitrotoluene ND 0.020 0.13 
HexachloroBenzene ND 0.020 0.13 

ND - Parameter not detected at the stated detection limit. 

QA/QC Acceptance Criteria Parameter Percent Recovery 

2-fluorobiphenyl 101% 

References: 

Note: 

Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, July 1992. 

Method 3510, Separatory Funnel Liquid-Liquid Extraction, SW-846, USEPA, July 1992. 

Method 8090, Nitroaromatics and Cyclic Ketones, SW-846, USEPA, Sept. 1986. 

Regulatory Limits based on 40 CFR part 261 Subpart C section 261.24, July 1,1992. 

Comments: 4109 E. Main St. 

^ • QM).^,A^— 
n a K / c t » Analyst / Review ' 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



EOVIROTEGH LRBS EPA METHOD 1311 
TOXICITY CHARACTERISTIC 

LEACHING PROCEDURE 
TRACE METAL ANALYSIS 

Client: Halliburton Energy Services Project #: 92132-001 
Sample ID: Wash Bay Sludge Date Reported: 06-06-02 
Laboratory Number: 22848 Date Sampled: 06-03-02 
Chain of Custody: 9938 Date Received: 06-03-02 
Sample Matrix: TCLP Extract Date Analyzed: 06-06-02 
Preservative: Cool Date Extracted: 06-04-02 
Condition: Cool & Intact Analysis Needed: TCLP metals 

Det. Regulatory 
Concentration Limit Level 

Parameter (mg/L) (mg/L) (mg/L) 

Arsenic ND 0.001 5.0 
Barium 0.880 0.001 100 
Cadmium ND 0.001 1.0 
Chromium 0.047 0.001 5.0 
Lead 0.479 0.001 5.0 
Mercury ND 0.001 0.2 
Selenium ND 0.001 1.0 
Silver ND 0.001 5.0 

ND - Parameter not detected at the stated detection limit. 

References: Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, 

December 1996. 

Methods 3010, 3020, Acid Digestion of Aqueous Samples and Extracts for Total 

Metals, SW-846, USEPA, December 1996. 

Methods 6010B Analysis of Metals by Inductively Coupled Plasma-Atomic Emission 

SW-846, USEPA. December 1996. 

Note: Regulatory Limits based on 40 CFR part 261 subpart C 
section 261.24, August 24,1998. 

Comments: 4109 E. Main St. 

Analyst 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



EOVIROTEGH LRBS 

QUALITY ASSURANCE / QUALITY CONTROL 

DOCUMENTATION 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



E0V1R0TEGH LRBS EPA METHODS 8010/8020 
AROMATIC / HALOGENATED 

VOLATILE ORGANICS 
Quality Assurance Report 

Client: QA/QC Project #: N/A 
Sample ID: Laboratory Blank Date Reported: 06-07-02 
Laboratory Number: 06-07-TCV Date Sampled: N/A 
Sample Matrix: Water Date Received: N/A 
Preservative: N/A Date Analyzed: 06-07-02 
Condition: N/A Analysis Requested: TCLP 

Detection Regulatory 
Concentration Limit Limits 

Parameter (mg/L) (mg/L) (mg/L) 

Vinyl Chloride ND 0.0001 0.2 
1,1-Dichloroethene ND 0.0001 0.7 
2-Butanone (MEK) ND 0.0001 200 
Chloroform ND 0.0001 6.0 
Carbon Tetrachloride ND 0.0001 0.5 
Benzene ND 0.0001 0.5 
1,2-Dichloroethane ND 0.0001 0.5 
Trichloroethene ND 0.0003 0.5 
Tetrachloroethene ND 0.0005 0.7 
Chlorobenzene ND 0.0003 100 
1,4-Dichlorobenzene ND 0.0002 7.5 

ND - Parameter not detected at the stated detection limit. 

QA/QC Acceptance Criteria Parameter Percent Recovery 
Fluorobenzene 
1,4-difluorobenzene 
4-bromochlorobenzene 

100% 
100% 
100% 

References: Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, July 1992. 
Method 5030, Purge-and-Trap, SW-846, USEPA, July 1992. 
Method 8010, Halogenated Volatile Organic, SW-846, USEPA, Sept. 1994. 
Method 8020, Aromatic Volatile Organics, SW-846, USEPA, Sept. 1994. 

Note: Regulatory Limits based on 40 CFR part 261 Subpart C section 261.24, July 1,1992. 

Comments: QA/QC for sample 22848. 

Analyst 

5 7 9 6 U.S. H i g h w a y 64 • F a r m i n g t o n , NM 8 7 4 0 1 • Tel 5 0 5 • 632 • 0 6 1 5 • Fax 5 0 5 • 6 3 2 • 1865 



EHVIROTEGH LRBS EPA METHODS 8010/8020 
AROMATIC / HALOGENATED 

mmma® {mrms mmmsm VOLATILE ORGANICS 
Quality Assurance Report 

Client: QA/QC Project #: N/A 
Sample ID: Method Blank Date Reported: 06-07-02 

Laboratory Number: 06-04-TCV Date Sampled: N/A 

Sample Matrix: TCLP Extract Date Received: N/A 

Preservative: N/A Date Analyzed: 06-07-02 
Condition: N/A Date Extracted: 06-04-02 

Analysis Requested: TCLP 

Detection Regulatory 
Concentration Limit Limits 

Parameter (mg/L) (mg/L) (mg/L) 

Vinyl Chloride ND 
1,1-Dichloroethene ND 
2-Butanone (MEK) ND 
Chloroform ND 
Carbon Tetrachloride ND 
Benzene ND 
1,2-Dichloroethane ND 
Trichloroethene ND 
Tetrachloroethene ND 
Chlorobenzene ND 
1,4-Dichlorobenzene ND 

0.0001 0.2 
0.0001 0.7 
0.0001 200 
0.0001 6.0 
0.0001 0.5 
0.0001 0.5 
0.0001 0.5 
0.0003 0.5 
0.0005 0.7 
0.0003 100 
0.0002 7.5 

ND - Parameter not detected at the stated detection limit. 

QA/QC Acceptance Criteria Parameter Percent Recovery 
Fl uorobenzene 99% 
1,4-difluorobenzene 98% 
4-bromochlorobenzene 98% 

References: Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, July 1992. 

Method 5030, Purge-and-Trap, SW-846, USEPA, July 1992. 

Method 8010, Halogenated Volatile Organic, SW-846, USEPA, Sept. 1994. 

Method 8020, Aromatic Volatile Organics, SW-846, USEPA, Sept. 1994. 

Note: Regulatory Limits based on 40 CFR part 261 Subpart C section 261.24, July 1, 1992. 

Comments: QA/QC for sample 22848. 

e. 
Analyst I ( Review 
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EnVIROTEGH LRBS EPA METHODS 8010/8020 
AROMATIC / HALOGENATED 

VOLATILE ORGANICS 
QUALITY ASSURANCE REPORT 

Client: QA/QC Project #: N/A 

Sample ID: Matrix Duplicate Date Reported: 06-07-02 

Laboratory Number: 22848 Date Sampled: N/A 
Sample Matrix: TCLP Extract Date Received: N/A 

Analysis Requested: TCLP Date Analyzed: 06-07-02 

Condition: N/A Date Extracted: 06-04-02 

Duplicate 
Sample Sample Detection 
Result Result Limits Percent 

Parameter (mg/L) (mg/L) (mg/L) Difference 

Vinyl Chloride ND ND 0.0001 0.0% 
1,1-Dichloroethene ND ND 0.0001 0.0% 
2-Butanone (MEK) ND ND 0.0001 0.0% 
Chloroform ND ND 0.0001 0.0% 
Carbon Tetrachloride ND ND 0.0001 0.0% 
Benzene ND ND 0.0001 0.0% 
1,2-Dichloroethane ND ND 0.0001 0.0% 
Trichloroethene ND ND 0.0003 0.0% 
Tetrachloroethene ND ND 0.0005 0.0% 
Chlorobenzene ND ND 0.0003 0.0% 
1,4-Dichlorobenzene ND ND 0.0002 0.0% 

ND - Parameter not detected at the stated detection limit. 

References: Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, July 1992. 

Method 5030, Purge-and-Trap, SW-846, USEPA, July 1992. 

Method 8010, Halogenated Volatile Organic, SW-846, USEPA, Sept. 1994. 

Method 8020, Aromatic Volatile Organics, SW-846, USEPA, Sept. 1994. 

Comments: QA/QC for sample 22848. 

—_ t. Cl 
Analyst 

> V 1 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



EHV1R0TEGH LRBS EPA METHODS 8010/8020 
AROMATIC / HALOGENATED 

VOLATILE ORGANICS 
QUALITY ASSURANCE REPORT 

Client: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Analysis Requested: 

Condition: 

QA/QC 

Matrix Spike 

22848 

TCLP Extract 

TCLP 

N/A 

Project #: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Analyzed: 

Date Extracted: 

N/A 

06-07-02 

N/A 

N/A 

06-07-02 

06-04-02 

Parameter 

Sample 
Result 
(mg/L) 

Spike 
Added 
(mg/L) 

Spiked 
Sample 
Result 
(mg/L) 

Det. 
Limit 

(mg/L) 
Percent 
Recovery 

SW-846 
% Rec. 
Accept. 
Range 

Vinyl Chloride ND 0.050 0.0495 0.0001 99% 28-163 
1,1-Dichloroethene ND 0.050 0.0494 0.0001 99% 43-143 
2-Butanone (MEK) ND 0.050 0.0490 0.0001 98% 47-132 
Chloroform ND 0.050 0.0500 0.0001 100% 49-133 
Carbon Tetrachloride ND 0.050 0.0490 0.0001 98% 43-143 
Benzene ND 0.050 0.0495 0.0001 99% 39-150 
1,2-Dichloroethane ND 0.050 0.0490 0.0001 98% 51-147 
Trichloroethene ND 0.050 0.0495 0.0003 99% 35-146 
Tetrachloroethene ND 0.050 0.0495 0.0005 99% 26-162 
Chlorobenzene ND 0.050 0.0495 0.0003 99% 38-150 
1,4-Dichlorobenzene ND 0.050 0.0495 0.0002 99% 42-143 

ND - Parameter not detected at the stated detection limit. 

References: Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, July 1992. 
Method 5030, Purge-and-Trap, SW-846, USEPA, July 1992. 

Method 8010, Halogenated Volatile Organic, SW-846, USEPA, Sept. 1994. 

Method 8020, Aromatic Volatile Organics, SW-846, USEPA, Sept. 1994. 

Comments: QA/QC for sample 22848. 

Analyst (Rev iew 
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EfWlROTEGH LRBS EPA METHOD 8040 
PHENOLS 

Quality Assurance Report 

Client: QA/QC Project #: N/A 
Sample ID: Laboratory Blank Date Reported: 06-07-02 
Laboratory Number: 06-07-TCA Date Sampled: N/A 
Sample Matrix: 2-Propanol Date Received: N/A 
Preservative: N/A Date Analyzed: 06-07-02 
Condition: N/A Analysis Requested: TCLP 

Analytical Results Detection Regulatory 
Concentration Limit Limit 

Parameter (mg/L) (mg/L) (mg/L) 

o-Cresol ND 0.020 200 
p,m-Cresol ND 0.040 200 
2,4,6-Trichlorophenol ND 0.020 2.0 
2,4,5-Trichlorophenol ND 0.020 400 
Pentachlorophenol ND 0.020 100 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 

2-fluorophenol 
2,4,6-tribromophenol 

References: 

Note: 

Comments: 

Method 1311, Toxicity Characteristic Leaching Procedure Test Methods for Evaluating Solid 

Waste, SW-846, USEPA, July 1992. 

Method 3510, Separatory Funnel Liquid-Liquid Extraction, Test Methods for Evaluating Solid 

Waste, SW-846, USEPA, July 1992. 

Method 8040, Phenols, Test Methods for Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Regulatory Limits based on 40 CFR part 261 subpart C section 261.24, July 1,1992. 

QA/QC for sample 22848. 

1 
Analyst 

^ -A ^ J C 

Review 
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EnVIROTEGH LRBS 
0MO'R, 

EPA METHOD 8040 
PHENOLS 

Quality Assurance Report 

Client: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

QA/QC 

Method Blank 

06-04-TCA 

TCLP Extract 

Cool 

Cool & Intact 

Project #: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Analysis Requested: 

N/A 

06-07-02 

N/A 

N/A 

06-04-02 

06-07-02 

TCLP 

Det. Regulatory 
Concentration Limit Limit 

Parameter (mg/L) (mg/L) (mg/L) 

o-Cresol ND 0.020 200 
p,m-Cresol ND 0.040 200 
2,4,6-Trichlorophenol ND 0.020 2.0 
2,4,5-Trichlorophenol ND 0.020 400 
Pentachlorophenol ND 0.020 100 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 

2-Fluorophenol 
2,4,6-Tribromophenol 

99% 
99% 

References: 

Note: 

Comments: 

Method 1311, Toxicity Characteristic Leaching Procedure Test Methods for Evaluating Solid 

Waste, SW-846, USEPA, July 1992. 

Method 3510, Separatory Funnel Liquid-Liquid Extraction, Test Methods for Evaluating Solid 

Waste, SW-846, USEPA, July 1992. 

Method 8040, Phenols, Test Methods for Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Regulatory Limits based on 40 CFR part 261 subpart C section 261.24, July 1,1992. 

QA/QC for sample 22848. 

Analyst Review 
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EHVIROTECH LABS 
_ EPA METHOD 8040 

r r l c N U L o 
Quality Assurance Report 

Client: QA/QC Project #: N/A 
Sample ID: Matrix Duplicate Date Reported: 06-07-02 
Laboratory Number: 22848 Date Sampled: N/A 
Sample Matrix: TCLP Extract Date Received: N/A 
Preservative: Cool Date Extracted: 06-04-02 

Condition: Cool & Intact Date Analyzed: 06-07-02 

Analysis Requested: TCLP 

Sample Duplicate Detection 
Result Result Limit Percent 

Parameter (mg/L) (mg/L) (mg/L) Difference 

o-Cresol ND ND 0.020 0.0% 
p,m-Cresol ND ND 0.040 0.0% 
2,4,6-Trichlorophenol ND ND 0.020 0.0% 
2,4,5-Trichlorophenol ND ND 0.020 0.0% 
Pentachlorophenol ND ND 0.020 0.0% 

ND - Parameter not detected at the stated detection limit. 

QA/QC Acceptance Criteria: Parameter Maximum Difference 

8040 Compounds 30.0% 

References: Method 1311, Toxicity Characteristic Leaching Procedure Test Methods for Evaluating Solid 

Waste, SW-846, USEPA, July 1992. 

Method 3510, Separatory Funnel Liquid-Liquid Extraction, Test Methods for Evaluating Solid 

Waste, SW-846, USEPA, July 1992. 

Method 8040, Phenols, Test Methods for Evaluating Solid Waste, SW-846, USEPA, Sept. 1986. 

Note: Regulatory Limits based on 40 CFR part 261 subpart C section 261.24, July 1,1992. 

Comments: QA/QC for sample 22848. 

'eview ' 
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EHVIROTEGH LRBS 
EPA Method 8090 

Nitroaromatics and Cyclic Ketones 
TCLP Base/Neutral Organics 

Quality Assurance Report 

Client: QA/QC Project #: N/A 
Sample ID: Laboratory Blank Date Reported: 06-07-02 
Laboratory Number: 06-07-TBN Date Sampled: N/A 
Sample Matrix: Hexane Date Received: N/A 
Preservative: N/A Date Extracted: N/A 

Condition: N/A Date Analyzed: 06-07-02 

Analysis Requested: TCLP 

Det. Regulatory 
Concentration Limit Limit 

Parameter (mg/L) (mg/L) (mg/L) 

Pyridine ND 0.020 5.0 
Hexachloroethane ND 0.020 3.0 
Nitrobenzene ND 0.020 2.0 
Hexachlorobutadiene ND 0.020 0.5 
2,4-Dinitrotoluene ND 0.020 0.13 
HexachloroBenzene ND 0.020 0.13 

ND - Parameter not detected at the stated detection limit. 

QA/QC Acceptance Criteria Parameter Percent Recovery 

2-fluorobiphenyl 95% 

References: Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, July 1992. 
Method 3510, Separatory Funnel Liquid-Liquid Extraction, SW-846, USEPA, July 1992. 
Method 8090, Nitroaromatics and Cyclic Ketones, SW-846, USEPA, Sept. 1986. 

Note: Regulatory Limits based on 40 CFR part 261 Subpart C section 261.24, July 1,1992. 

Comments: QA/QC for sample 22848. 

Analyst \\na\Ai ' 
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EHVIROTEGH LRBS 
EPA Method 8090 

Nitroaromatics and Cyclic Ketones 
TCLP Base/Neutral Organics 

QUALITY ASSURANCE REPORT 

Client: QA/QC Project #: N/A 
Sample ID: Method Blank Date Reported: 06-07-02 
Laboratory Number: 06-04-TBN Date Sampled: N/A 
Sample Matrix: TCLP Extract Date Received: N/A 
Preservative: Cool Date Extracted: 06-04-02 
Condition: Cool and Intact Date Analyzed: 06-07-02 

Analysis Requested: TCLP 

Det. Regulatory 
Concentration Limit Limit 

Parameter (mg/L) (mg/L) (mg/L) 

Pyridine ND 0.020 5.0 
Hexachloroethane ND 0.020 3.0 
Nitrobenzene ND 0.020 2.0 
Hexachlorobutadiene ND 0.020 0.5 
2,4-Dinitrotoluene ND 0.020 0.13 
HexachloroBenzene ND 0.020 0.13 

ND - Parameter not detected at the stated detection limit. 

QA/QC Acceptance Criteria Parameter Percent Recovery 

2-fluorobiphenyl 97% 

References: Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, July 1992. 

Method 3510, Separatory Funnel Liquid-Liquid Extraction, SW-846, USEPA, July 1992. 

Method 8090, Nitroaromatics and Cyclic Ketones, SW-846, USEPA, Sept. 1986. 

Note: Regulatory Limits based on 40 CFR part 261 Subpart C section 261.24, July 1,1992. 

Comments: QA/QC for sample 22848. 

Analyst * Review 
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EnVIROTEGH LRBS EPA Method 8090 
Nitroaromatics and Cyclic Ketones 

TCLP Base/Neutral Organics 
QA/QC Matrix Duplicate Report 

Client: QA/QC Project #: N/A 
Sample ID: Matrix Duplicate Date Reported: 06-07-02 
Laboratory Number: 22848 Date Sampled: N/A 
Sample Matrix: TCLP Extract Date Received: N/A 
Preservative: N/A Date Extracted: 06-04-02 
Condition: N/A Date Analyzed: 06-07-02 

Analysis Requested: TCLP 

Sample Duplicate Det. 
Result Result Percent Limit 

Parameter (mg/L) (mg/L) Difference (mg/L) 

Pyridine ND ND 0.0% 0.020 
Hexachloroethane ND ND 0.0% 0.020 
Nitrobenzene ND ND 0.0% 0.020 
Hexachlorobutadiene ND ND 0.0% 0.020 
2,4-Dinitrotoluene ND ND 0.0% 0.020 
HexachloroBenzene ND ND 0.0% 0.020 

ND - Parameter not detected at the stated detection limit. 

QA/QC Acceptance Criteria Parameter Maximum Difference 

8090 Compounds 30% 

References: 

Note: 

Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, July 1992. 
Method 3510, Separatory Funnel Liquid-Liquid Extraction, SW-846, USEPA, July 1992. 
Method 8090, Nitroaromatics and Cyclic Ketones, SW-846, USEPA, Sept. 1986. 

Regulatory Limits based on 40 CFR part 261 Subpart C section 261.24, July 1, 1992. 

Comments: QA/QC for sample 22848. 

Analyst / Review 
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EOVIROTEGH LRBS EPA METHOD 1311 
TOXICITY CHARACTERISTIC 

LEACHING PROCEDURE 
TRACE METAL ANALYSIS 

Client: QA/QC Project #: N/A 
Sample ID: 06-06-TCM QA/QC Date Reported: 06-06-02 
Laboratory Number: 22848 Date Sampled: N/A 
Sample Matrix: TCLP Extract Date Received: N/A 
Analysis Requested: TCLP Metals Date Analyzed: 06-06-02 
Condition: N/A Date Extracted: 06-04-02 

Blank & Duplicate Instrument Method Detection Sample Duplicate % Acceptance 
Cone. (mg/L) Blank Blank Limit Difference Range 

Arsenic ND ND 0.001 ND ND 0.0% 0% • 30% 
Barium ND ND 0.001 0.880 0.878 0.2% 0% • 30% 
Cadmium ND ND 0.001 ND ND 0.0% 0% - 30% 
Chromium ND ND 0.001 0.047 0.046 2 . 1 % 0% - 30% 
Lead ND ND 0.001 0.479 0.476 0.6% 0% • 30% 
Mercury ND ND 0.001 ND ND 0.0% 0% - 30% 
Selenium ND ND 0.001 ND ND 0.0% 0% • 30% 
Silver ND ND 0.001 ND ND 0.0% 0% - 30% 

Spike Spike Sample Spiked Percent Acceptance 
Cone. (mg/L) Added Sample Recovery Range 

Arsenic 0.500 ND 0.498 99.6% 80% -120% 
Barium 0.500 0.880 1.37 99.3% 80% -120% 
Cadmium 0.500 ND 0.499 99.8% 80% -120% 
Chromium 0.500 0.047 0.546 99.8% 80% • 120% 
Lead 0.500 0.479 0.977 99.8% 80% -120% 
Mercury 0.050 ND 0.049 98.0% 80% • 120% 
Selenium 0.500 ND 0.497 99.4% 80% -120% 
Silver 0.500 ND 0.499 99.8% 80% -120% 

ND - Parameter not detected at the stated detection limit. 

References: Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, Dec. 1996 

Methods 3010, 3020, Acid Digestion of Aqueous Samples and Extracts for Total Metals, 

SW-846, USEPA, December 1996. 

Methods 6010B Analysis of Metals by Inductively Coupled Plasma-Atomic Emission, 

SW-846, USEPA, December 1996. 

Comments: QA/QC for sample 22848. 

' I r _ ) e - \ \ f i A i n Analyst / Review 
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ATTACHMENT IV 

FACILITY 
ASSESSMENTS 

(SEE ATTACHMENT VI 
SPILL CONTINGENCY 

PLAN) 



Performing Tier inspection 
PM-FAR-HES-SS-001 

Activity Steps 
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Halliburton Management 
System 

Halliburton Energy Services 
Shared Services 
Farmington NM 

: Links & References 

1.0 Develop Tier Inspection Forms 

1.1 Witn input from the HSE Representative and the 
HSE Team develop location specific Tier Inspection 
Forms. .. 

1.2 Forwards completed forms to HSE 
Representative 

1.3 Post . / 

2.0 Performing Daily Tier Inspections 

2.1 Perform the daily inspection as per the 
inspection form. 

2.2 Reviewthe daily inspection.with department 
supervisor. . / ; 

2.3 Ensure corrective actions identified have been 
corrected. . 

2.4 Forwards daily, at the end of each week to the 
Shared Services Supervisor. 

2.5 Reviews the inspection and forwards to HSE CleiK. 

2.6 Documents completion of the inspection and files 
form .n the tier inspection file. 

3.0 Performing Weekly Tier Inspections 

3.1 Perform the weekly inspection as. per the; 
inspection form. 

3.2 Review the weekly inspection with department 
supervisor. 

3.3 Ensure corrective actions identified have been ' 
corrected. 

3.4 Fotwards weekly at the end.of each week to the 
Shared Services: Supervisor. . 

3.5 Reviews the inspection and forwards to; HSE Clerk. 

SCOPE, PURPOSE 
DEFINITIONS 

REVISION HISTORY 

Farmington Tier inspection 
Forms 

NOTE: 2.1 
Inspection should be performed as 
early in shift as possible. 

NOTE: 2.3 
If corrective actions can not be 
completed in a timely manner 
initiate a CPI to get item corrected. 

NOTE: 3.1 
Inspection should be performed as 
early in week as possible to allow fo 
closing of corrective actions. 

NOTE: 3.3 
If corrective actions can not be 
completed in a timely manner 
initiate a CPI to get item corrected. 

AUTHOR: 
Allen Rodrigue 

APPROVED BY: 
Allen Rodrigue 

Shared Services Supervisor 

REVISION DATE: 
15-Mar-02 

Page 1 of 2 



Performing Tier Inspect ion 
PM-FAR-HES-SS-001 

Activity Steps 
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Halliburton Management 
System 

Halliburton Energy Services 
: Shared Services 

Farmington NM 

Links & Fteferences 

, 3.3 Documents completion o f the inspection and file's 
fcrm : n the tier inspection file. 

4.0 Performing Monthly Tier Inspections 

4.1 Perform the monthly inspection as per the 

inspection form. • 

4.2 Review the monthly inspection with-department 
supervisor. 

4.3 Ensure corrective actions-identified have been 

corrected. 

;. 4.4 Bring inspection form to monthly HSE Team 
Meeting and reviews, inspection with the HSE Team. 

4.5 Collects the completed inspection forms and files 
in the tier inspection fi le 

5.0 Complete Monthly T ier Inspections Report 

5.1 Using the report form count the number of tier 
inspection.completed. 

5.2: Using the completed tier; inspection forms count 
tne number of corrective:'action identified-and the 
number of corrective actions closed. -,-

5.3 Reviewthe report and transfer need information 
to the month NWA report form. 

5.4 Forward the monthly report to the NWA 

Shared Services Manger. 

NOTE: 4.1 
Inspection should be performed as 
early in month as possible to allow 
for closing of corrective actions.. 

NOTE: 4.3 
If corrective actions can not be 
completed in a timely manner 
initiate a CPI to get item corrected. 

Farmington Monthly Report 

NWA Month Report 

NOTE: 5.4. 
Reports to the NWA Shared 
Services Manager are to be sent by 
the 10th of each month. 

A U T H O R : 

Al len Rodr igue 

A P P R O V E D B Y : 

Al len Rodr igue 

Sha red Serv ices Superv i so r 

R E V I S I O N DATE: 
15-Mar-02 
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ATTACHMENT V 

STORMWATER 
POLLUTION 

PREVENTION PLAN 



STORM WATER POLLUTION PREVENTION PLAN 
HALLIBURTON ENERGY SERVICES 

4109 East Main Street 
Farmington, New Mexico 
Revised August 21, 2002 



INTRODUCTION 
The purpose of the Plan i s to protect water qualit y by reducing the amount of 
pollutants i n storm water runoff. These pollutants come from two sources: 1) 
our outdoor a c t i v i t i e s , and 2) atmospheric deposition over which we have no 
control. The Plan covers the entire f a c i l i t y . 

1.1 Purpose of the SWPPP 

The Company Policy requires us to prepare a Storm Water Pollution 
Prevention Plan (SWPPP) . I t describes the measures that we w i l l take as 
specified i n our plan. This plan i s to be kept on the premises. 

1.2 BMP Implementation Committee 

The Policy requires that the SWPPP i d e n t i f y personnel to oversee the 
implementation of any measures to reduce p o l l u t i o n , called Best Management 
Practices (BMP), and to modify the SWPPP as necessary over time. We have 
formed a team, which participated i n the preparation of t h i s plan and w i l l 
oversee i t s implementation. 

1.3 Implementation Schedule 

A l l of the recommendations of BMPs made by the team (that do not involve 
the expenditures of capital funds) are to be implemented by the end of A p r i l 
1998. 

1.4 Protocol on Public Access to the SWPPP 

Although t h i s i s a Company plan, meant for the use by our employees, i t 
i s a public document. Representatives of Government who v i s i t the F a c i l i t y 
are allowed dir e c t access to the plan when on s i t e . Any request for a copy 
of the plan i s to be forwarded to the Area Health, Safety and Environment 
Manager. 



Business D e f i n i t i o n 
Farmington Service Center 

The Farmington D i s t r i c t f a c i l i t y i s l o c a t e d a t 4109 E. Main Farmington N. M. 
87402. The Primary services provided are h y d r a u l i c f r a c t u r i n g , cementing, and 
a c i d i z i n g o i l and gas w e l l s . 

Maintenance of trucks and loading of bulk m a t e r i a l s occur a t the f a c i l i t y . 
Truck maintenance i s performed i n an enclosed shop t h a t i s s e l f - c o n t a i n e d . 
Trucks are washed i n enclosed s t r u c t u r e , water from the wash rack discharge 
to the sewer. Solids are t e s t e d annually and disposed of a t a c e r t i f i e d s o l i d 
waste land farm. 

A complete l i s t of commonly used chemicals stored a t the f a c i l i t y i s 
a v a i l a b l e w i t h t h i s r e p o r t . Loading and unloading of a l l bulk l i q u i d s i s done 
i n contained areas. Dry bulk m a t e r i a l s s t o r e d a t the f a c i l i t y i nclude cement, 
g e l , s i l i c a f l o u r , G i l s o n i t e and sand. Dust c o l l e c t o r s are used t o c o n t r o l 
emissions from the bulk p l a n t . 

Sacked dry chemicals are stored i n e i t h e r a covered area, or i n an enclosed 
b u i l d i n g . Drummed l i q u i d chemicals may e i t h e r be stored i n an enclosed 
b u i l d i n g , covered area, or i n the open. A l l chemicals are stored w i t h i n 
secondary containment. A l l chemicals are stored on cement or paved areas. 

The f a c i l i t y was not b u i l t t o contain Storm water r u n o f f or t o d i v e r t Storm 
water run-on. 



Site Assessment 
Halliburton Services- Farmington Di s t r i c t 

M a t e r i a l Inventory: 

A v a r i e t y of m a t e r i a l s are s t o r e d i n several d i f f e r e n t forms, the m a j o r i t y 
of, which are stor e d i n covered or contained areas. 

Chemical Terminal: 

HCL a c i d i s stored, i n a concentrated form, i n a sealed tank. This tank i s 
i n s i d e a coated concrete containment s t r u c t u r e . Connections f o r loading of 
the HCL aci d tank are also i n s i d e the s t r u c t u r e . Any s p i l l s o c c u r r i n g i n s i d e 
the s t r u c t u r e are immediately recovered and reused. An i n s p e c t i o n of the 
f a c i l i t y found no leaks. 

A d d i t i o n a l a d d i t i v e s are stor e d i n the a c i d a d d i t i v e drum storage are. 
Ad d i t i v e s are e i t h e r stored i n closed drums or i n la r g e bulk p o r t a b l e 
containers. There i s minimal exposure of these drummed chemicals t o storm 
water because the chemicals are stored and handled w i t h i n secondary 
containment. Any Storm water t h a t i s captured i n the containment i s recovered 
and reused f o r a c i d blending. 

Acid i s loaded i n t o H a l l i b u r t o n t r a n s p o r t s overhead through a hatch on the 
top of the t r a n s p o r t . The t r a n s p o r t i s lo c a t e d on coated concrete, contained 
loading bay during t h i s process. The lo a d i n g bay i s equipped w i t h a r e t a i n i n g 
p i t and concrete berm t o contain any s p i l l . Any s p i l l s are immediately 
recovered and reused. 

LGC Terminal: 

LGC i s a concentrated polymer s o l u t i o n c o n t a i n i n g g el and d i e s e l . LGC i s 
stored at the t e r m i n a l i n sealed tanks. A l l tanks are located w i t h i n concrete 
containment. A l l mixing and loading of the LGC occurs on the cement 
s t r u c t u r e . Any s p i l l s o c c u r r i n g i n s i d e the s t r u c t u r e are immediately cleaned 
and p r o p e r l y disposed of. An i n s p e c t i o n of the f a c i l i t y found no leaks. 

Cement Bulk and Sand Storage and Admix Building: 

Bulk cement, bulk sand, proppants, and cement a d d i t i v e s are stor e d i n a 
series of f u l l y enclosed storage vessels. Sacked cement a d d i t i v e s are stored 
i n the cement m a t e r i a l s warehouse. Any s p i l l s o c c u r r i n g i n s i d e the warehouse 
are immediately cleaned and p r o p e r l y disposed of. 

Mixing and t r a n s f e r of m a t e r i a l s from the p l a n t t o a bulk t r u c k i s done 
pneumatically. A dust c o l l e c t i o n system i s used t o c o n t r o l emissions from the 
f a c i l i t y w h i l e handling the bu l k a d d i t i v e s . 



Maintenance Shop: 

Truck maintenance i s performed i n enclosed shops. The main truck shop i s 
equipped with a concrete foundation that i s self-contained. Any s p i l l s are 
cleaned up using an absorbent i s then properly disposed. 

Trucks are serviced i n the main shop. A l l used1 o i l i s discarded i n a used o i l 
tank. The used o i l tank i s located outside the east end of the shop with 
secondary containment being a tank w i t h i n a tank. Used o i l f i l t e r s are 
drained at least 12 hours and placed i n a sealed drum and shipped back to our 
Duncan OK TSDF for reclamation. 

Grease Shop: 

Trucks are lubricated i n t h i s shop. Lubricants are stored i n sealed bulk 
storage tanks and sealed drums i n self-contained, concrete floored, covered 
shop. Any s p i l l s occurring inside the grease shop are immediately cleaned and 
properly disposed of. 

Hash Rack: 

Truck washing i s performed i n an enclosed structure. Each wash bay i s 
equipped with a fl o o r drain, which separates solids and skims o i l . These 
drain to a three-stage separation f a c i l i t y that empties to c i t y sewer. 

Drum Storage Area: 

Chemicals are stored i n exposed sealed portable containers or drums. This 
area i s paved and curbed with asphalt. Inspections of t h i s area are performed 
each workday with any s p i l l s detected immediately cleaned and properly 
disposed. 

Miscellaneous: 

In addition to the previously described management practices the following 
are also i n effe c t : Trash containers are conveniently located throughout the 
f a c i l i t y , and regularly emptied by a waste handling service. Paved surfaces 
are inspected and cleaned as required. Used drums, sacks, p a l l e t s , etc. are 
properly discarded, reusable drums are returned. Non-use areas are cleaned of 
weed and debris as needed. Management maintains a good housekeeping policy. 

Past Sp i l l s , and Leaks: 

There have been two si g n i f i c a n t s p i l l s at t h i s location i n the past 3 years. 
The f i r s t s p i l l occurred on October 11, 2000 i t was at the LGC plant where a 
valve was inadvertently l e f t on during r e f i l l i n g process. There was 
approximately 200 gallons of diesel based LGC s p i l l e d . The s p i l l was 
contained to the secondary containment. The s p i l l was cleaned and disposed 
of at a approved f a c i l i t y . The second s p i l l occurred on December 7, 2000 
when a vendor inadvertently connected to the drain l i n e instead of the acid 
f i l l l i n e . Approximately 100 gallons of acid was l o s t to the c i t y sewer. 
Immediate n o t i f i c a t i o n s and actions were taken to minimize impact. 
Additional actions have been taken to prevent reoccurrences of both 
incidents. Automated gates and locks have been added. 

Non-Storm Water Discharges: 



The c i t y modified Gila Street which i s north of the f a c i l i t y . The street was 
paved and drains were added. The entrance on the north side of the f a c i l i t y 
was raised to assist i n the diversion of run on water to the drains. Run on 
water can s t i l l enter from the c i t y street system and leave our property to 
the south. There i s no system set up at the present time to contain the water 
runoff. 



L POLLUTION PREVENTION TEAM 

MEMBERSHIP ROSTER 

Worksheet #1 
Completed bv: Allen Rodrique 
Title: Facility Supervisor 
Date: 08-15-02 

Facility Information: Halliburton Energy Services 
4109 East Main St. Farminqton, NM. 

Physical Address (actual physical location): 
Same as above 
Mailing Address Halliburton Energy Services 

FarimrKiton. Niv.v Mt»»u-o H74r*ri 
City State Zip 

Team Leader: Rick Fussner 
Title: MECHANIC 

Phone: (505 ) 324-3500 

Responsibilities: TO PROVIDE THE LEADERSHIP TO ENSURE THE DEVELOPMENT & IMPLEMENTATION 
OF THE STORMWATER POLLUTION PREVENTION PLAN. LEAD ONGOING COMPLIANCE. REVIEW & UPDATE 
OF THE PLAN. 

Members: 

1. Marvin Hines Jr. Title: Chemical Loader 
ResDonsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR THE ONGOING COMPLIANCE 
AND PLAN REVIEW. 

j ^ K e r r y Beaav Title: Admin Assistance 
ResDonsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR THE ONGOING COMPLIANCE 
AND PLAN REVIEW. 

3. Dean Krause III Title: Materials Supervisor 
ResDonsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR THE ONGOING COMPLIANCE 
AND PLAN REVIEW. 

4. Jake Orteaa Title: Service Assistance 
ResDonsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR ONGOING COMPLIANCE 
AND PLAN REVIEW. 

5. Richard Blair Title: Service Planner 
ResDonsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR ONGOING COMPLIANCE 
AND PLAN REVIEW. 

6. Robin Lesher Title: Lab Tech 
ResDonsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR ONGOING COMPLIANCE 
AND PLAN REVIEW. 

7. Scott Skelton Title: Tool Tech 
^ ResDonsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 
•PREVENTION PLAN, PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR ONGOING COMPLIANCE 

A N D PLAN R E V I E W . 
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ATTACHMENT VI 

SPILL 
CONTINGENCY 

PLAN 



SPCC 

4109 EAST MAIN STREET 
FARMINGTON, NM. 
Revised August 2002 



Business Definition 
Farmington, New Mexico Service Center 

The Farmington Main Street Service Center is located at 4109 East Main Street, 
Farmington, NM 87402. The primary services provided are hydraulic fracturing, 
cementing, acidizing, and open hole logging of oil and gas wells. 

Maintenance of trucks and loading of bulk materials occur at the facility. Truck 
maintenance is performed in an enclosed shop that is self-contained. Trucks are 
washed in an enclosed structure, water from the wash rack is discharged to an oil / 
water separator, excess is hauled to an approved disposal site. Solids are also 
disposed of at a state approved solid waste site. 

The complete list of commonly used chemicals stored at the facility is attached with 
this report. Loading and unloading of all bulk liquids is done in contained areas. Dry 
bulk materials stored at the facility include cement, bentonite, and flyash. Dust 
collectors are used to control emissions from the bulk plant. 

Sacked dry chemicals are stored in either a covered area, or in an enclosed building. 
Drummed liquid chemicals may either be stored in an enclosed building, covered 
area, or in the open. All chemicals are stored within secondary containment. 

The facility was not built to contain stormwater runoff or to divert stormwater run-
on. 



Site Assessment 

Halliburton Energy Services - Farmington Service Center 

Material Inventory: 
A variety of materials are stored in several different forms, the majority of, which 
are stored in covered or contained areas. A complete material inventory is included 
with this report and with an exposed material inventory. 

LGC Terminal: 

LGC (Liquid Gel Concentrate) is a concentrated polymer solution containing 
fracturing gel (Guar) and diesel. LGC is stored at the terminal in exposed sealed 
tanks. All tanks are located on a concrete structure that is burmed. All mixing and 
loading of the LGC occurs on the concrete structure. Any spills occurring inside the 
structure are immediately cleaned up and properly disposed of. 

Sacked fracturing gel is stored in enclosed warehouse or covered on the concrete 
structure prior to mixing. Also certain drummed chemicals required for the LGC are 
stored in the warehouse. Any spills occurring inside the warehouse are immediately 
cleaned up and properly disposed of. 

Cement Admix Building: 

Bulk cement and cement additives are stored in a series of fully enclosed storage 
vessels. Sacked cement additives are mixed in the cement materials warehouse. Any 
spills occurring inside the warehouse are immediately cleaned and properly disposed 
of. 

Mixing and transfer of materials from the plant to a bulk truck is done 
pneumatically. A dust collection system is used to control emissions from the facility 
while handling bulk additives. 

Maintenance Shop: 

Truck maintenance is performed in enclosed shops. The main truck shop is 
equipped with a concrete foundation that is self-contained. Any spills are cleaned up 
using an absorbent and then are properly disposed of. 

Service of the trucks is performed in the main shop. All used oil is discarded in a 
waste tank. The waste oil tanks are located in a concrete structure on the facility for 



secondary containment. Used oil filters are drained and placed in an exposed sealed 
drum and shipped back to our corporate office for reclamation. 

Grease Shop: 

Trucks are filled with lubricant in this shop. Lubricants are stored in exposed sealed 
bulk storage tanks and exposed sealed drums in a self-contained, concrete, covered 
shop. Any spills occurring inside the grease shop are immediately cleaned and 
properly disposed of. 

Wash Rack: 

Truck washing is performed in an enclosed structure. The wash bay is equipped with 
a floor drain, which separates solids and skims oil. These drain into a four-stage 
separation facility where wastewater is hauled to a state approved disposal facility. 

Drum Storage area: 

Chemicals are stored in exposed sealed tote tanks or drums in the warehouse. This 
area is an enclosed concrete structure that is burmed for containment. An 
inspection of the facility is performed frequently and any spills occurring in the 
warehouse are immediately cleaned and properly disposed of according to the 
material's MSDS. 

Miscellaneous: 

In addition to the previously described management practices the following are also 
in effect: Trash containers are located throughout the facility, and regularly emptied 
by a waste handling service. Parking areas are inspected and cleaned as required. 
Used drums, sacks, pallets, etc. are properly discarded, reusable drums are returned. 
Non-use areas are cleaned of weed and debris as needed. Management maintains a 
good housekeeping policy. 

Past Spills, and Leaks: 

There have been two significant spills at this location in the past 3 years. The first 
spill occurred on October 11, 2000 it was at the LGC plant where a valve was 
inadvertently left on during refilling process. There was approximately 200 gallons 
of diesel based LGC spilled. The spill was contained to the secondary containment. 



The spill was cleaned and disposed of at a approved facility. The second spill 
occurred on December 7, 2000 when a vendor inadvertently connected to the drain 
line instead of the acid fill line. Approximately 100 gallons of acid was lost to the 
city sewer. Immediate notifications and actions were taken to minimize impact. 
Additional actions have been taken to prevent reoccurrences of both incidents. 
Automated gates and locks have been added. 



S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

City: FARMINGTON State: NEW MEXICO Zip:87402 

S P I L L PREVENTION CONTROL & COUNTERMEASURE 
PLAN 

PART I 
GENERAL INFORMATION 

Completed by: K.Skelton 
Title: HSE Tech. Prof. 
Date: 08/20/2002 

1. 

2. 

3. 

4. 

Type of Facility: Oil Field Service 

Name and address of Owner or Operator: 
Halliburton Energy Services 
P.O. Drawer 1431 
Duncan, OK 73536-0105 

Designated person accountable for oil spill prevention at facility: 
Allen Rodrigue 

Facility experienced a reportable oil spill event during the previous three (3) Years. 
Yes No_X_ 

If yes, complete Attachment No. 1 
MANAGEMENT APPROVAL 

The SPCC Plan will be implemented as herein described. 

Signature: 

Name: ALLEN RODRIGUE 

Title: FACILITY SUPERVISOR 

CERTIF ICATION 
I hereby certify that I have examined the facility, and being familiar with the provisions of 
40 CFR, Part 112, attest that this SPCC Plan has been prepared in accordance with good 
engineering practices. 

'•e-rt.1 5 6 A. Tick 
(Seal) 

Printed/Typed Name of Registered Professional Engineer 

S igna ture of Registered Professional Engineer 

te: O S / ^c? 0 2 , Registration No. 7 % I O S State Jexas> 

l 



S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

City: FARMINGTON State: NEW MEXICO Zip.87402 

Applicability of the Substantial Harm Criteria 

S p i l l Prevention Control and Counter-measure Plan (SPCC) 

F a c i l i t y Name - Halliburton Energy Services 

Address- 4109 EAST MAIN STREET 
C i t y - FARMINGTON ST - NM Zi p - 87402 

YES/NO 

Does the f a c i l i t y transfer o i l over water to or from vessels and does 
the f a c i l i t y have a t o t a l o i l storage capacity greater than or equal 
to 42,000 gallons? 

NO 

Does the f a c i l i t y have a t o t a l o i l storage capacity greater than or 
equal to 1 m i l l i o n gallons and does the f a c i l i t y lack secondary 
containment that i s s u f f i c i e n t l y large to contain the capacity of the 
largest aboveground o i l storage tank plus s u f f i c i e n t freeboard to 
allow for p r e c i p i t a t i o n w i t h i n any aboveground o i l storage tank area? 

NO 

Does the f a c i l i t y have a t o t a l o i l storage capacity greater than or 
equal to 1 m i l l i o n gallons and i s the f a c i l i t y located at a distance 
(as calculated using the appropriate formula i n Attachment C - I I I to 

j M i i s appendix or a comparable formula) such that a discharge from the 
iWacility could cause i n j u r y to f i s h and w i l d l i f e and sensitive 
environments? For further description of f i s h and w i l d l i f e and 
sensitive environments, see Appendices I , I I , and I I I to DOC/NOAA's 
"Guidance for F a c i l i t y and Vessel Response Plans: Fish and W i l d l i f e 
and Sensitive Environments" (see Appendix E to t h i s part, Section 10, 
for a v a i l a b i l i t y ) and the applicable Area Contingency Plan. 

NO 

Does the f a c i l i t y have a t o t a l o i l storage capacity greater than or 
equal to 1 m i l l i o n gallons and i s the f a c i l i t y located at a distance 
(as calculated using the appropriate formula i n attachment C - I I I to 
th i s appendix or a comparable formula) such that a discharge from the 
f a c i l i t y would shut down a public drinking water intake 2? 

NO 

Does the f a c i l i t y have a t o t a l o i l storage capacity greater than or 
equal to 1 m i l l i o n gallons and has the f a c i l i t y experienced a 
Reportable o i l s p i l l i n an amount greater or equal to 10,000 gallons 
within the la s t 5 years? 

NO 

Certification: J c e r t i f y under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and that based on my inquiry 
of those individuals responsible for obtaining this information, I believe that the 
submitted information is true, accurate, and complete. 

3ignature_ OIL*. £JL-^ Title: />fc:,7.7-/ £upej£i/iyS0rt 
Same (please type or .print): & 
1 I f a comparable formula i s used, documentation of the r e l i a b i l i t y and analytical soundness of the 
comparable formula must be attached to t h i s form. 
^ ^ F o r the purposes of 40 CFR part 112, public drinking water intakes are analogous to public water systems as 
^^Rcribed at 40 CFR § 143.2(c). 

2 



S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

City: FARMINGTON State: NEW MEXICO Zip:87402 

E m e r g e n c y N o t i f i c a t i o n P h o n e L i s t Whom t o N o t i f y 

S P I L L PREVENTION CONTROL AND COUNTERMEASURE PLAN (SPCC) 

Repor te r ' s Name Date 09-25-00 
Date o f Last Plan Update: 04-02-97 Date/Time o f Each NRC N o t i f i c a t i o n : 

O r g a n i z a t i o n Phone Number 

N a t i o n a l Response Center (NRC) 1(800) 424-8802 

Q u a l i f i e d I n d i v i d u a l ALLEN RODRIGUE 
D a y t i m e 505-324-3500 
E v e n i n g 505-320-0865 

Company Response Team - DISPATCH 
D a y t i m e 505-324-3500 
E v e n i n g 505-324-3500 

On-Scene Coord ina tor (OSC) and/or 
Regional Response Center (RRC) 

D a y t i m e 5 0 5 - 3 2 4 - 3 500 
E v e n i n g 505-634-0840 
M o b i l e 505-486-3853 

Local Response Team 
( F i r e Department/Cooperatives) 

9 1 1 o r 
( 5 0 5 ) 3 3 4 - 6 6 2 2 

F i r e Marsha l l 505-334-6622 

B^ta te Emergency Response Commission (SERC) 505-334-9787 
C i t y Po l i ce 
S ta te Po l i ce 

505-334-6622 
505- 325- 7547 

Local Emergency Planning Committee (LEPC) 505-334-1180 

Local Water Supply System 505-326-1918 

Weather Report : 

Local TV/Radio S t a t i o n f o r Evacuation N o t i f i c a t i o n 713-676-4371 

H o s p i t a l s 505-325-5011 

Local POTW (Sewage Treatment P lan t ) 
505-325-6741 

HSE Tech. P r o f e s s i o n a l O f f i c e 505-324-3540 
Home 505-564-3366 
M o b i l e 505-486-3464 

• 
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SPILL PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 

SPCC PLAN, PART I, GENERAL INFORMATION (Continued) 

5. Potential Spills — Prediction & Control 

Poten Mai Spills — Prediction and Control (tank and container inventory) 

Source 
Major Type 
of Failure 

Total Quantity 
(bbls/gals.) 

Rate 
(bbls/hr) 

Direction 
of Flow* 

Secondary 
Containmen 

t 
Bulk Acid tank Failure, rupture 

of tank or 
discharge lines 

13,000 gal. 300 gal. Inside 
Containment 

Lined 
concrete 
with DBL 
capacity 

LGC storage 
tank 

Failure, rupture 
of tank or 
discharge lines 

6000 gal. 100 gal. Inside 
containment 

Concrete 
retaining 
walls 

3 X 120 new 
antifreeze tanks 
in Maintenance 
Bldg 

Failure, rupture 
of tank or 
discharge lines 

630 gal. 210 gal. Inside oil 
service 
stallcontained 
area 

Oil service 
area is 
contained 
and all 
drains to 
central floor 
trap 

| 3 X 120 new oil 
tanks in 
Maintenance 
Bldg 

Failure, rupture 
of tank or 
discharge lines 

630 gal. 21 Ogal. Inside oil 
service 
stallcontained 
area 

Oil service 
area is 
contained 
and all 
drains to 
central floor 
trap 

Used oil tank in 
Maintenance 
Bldg 

Failure , rupture 
of fill line or 
discharge line 

200 gal. 100 gal. Inside 
containment, 
(tank also has a 
high level 
alarm) 

Doubled 
steel tanks 
constructio 
n 

New motor oil 
IX 55 gal. drum 
in shop 

Failure or 
Rupture 

400 gal. 55 gal. inside oil 
service stall 
contained area 

Oil service 
area is 
contained 
and all 
fluids drain 
to central 
floor trap. 

Outside new 
motor oil 
2 X 5 5 gal. 
Drums 

Failure or 
rupture 

110 gal. 55 gal. Inside 
containment 

In building 
containmen 
t 

New 1 X 5 5 gal. 
drum of shop 

l u b e oil 

Failure or 
rupture 

55 gal. 55 gal. Inside 
containment 

In building 
containmen 
t 

Outside 
Stormwater 
containment 

Overfill 6000 gal. 500 gal. Inside 
containment 

Secondary 
containmen 
t 
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SPILL PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

FARMINGTON State: NEW MEXICO 
Ichemical 

storage 
30X 330 gal 
tanks 

Rupture hal 
tanks. 

9900 gal. 330 gal. Inside the floor 
containment. 

Concrete 
floor is 
contained 

Oil/Water 
separator pit 

Overfill 100 gal. inflow rate if 
full. 

To sewer line none 

Chemical mix 
building 2 X 345 
gal tanks HAI-81 
Formic acid 

Rupture of 
drums, hal tanks 
or lines. 

690 gal. 330 gal Inside the floor 
containment. 

Steel with 
chemical 
resistant 
lining under 
floor grate. 

Chemical mix 
building WS-44 

Rupture of hal 
tank or lines. 

165 gal. 165 gal Inside the floor 
containment. 

Steel with 
chemical 
resistant 
lining under 
floor grate. 

Chemical mix 
building 
CLA-STA XP 

Rupture of hal 
tank or lines. 

165 gal. 165 gal Inside the floor 
containment. 

Steel with 
chemical 
resistant 
lining under 
floor grate. 

kChemical mix 
fbuilding 165 gal 
tanks MSA-II 

Rupture of hal 
tank or lines. 

165 gal. 165 gal Inside the floor 
containment. 

Steel with 
chemical 
resistant 
lining under 
floor grate. 

Chemical mix 
building HAI-85 

Rupture of 
drums, hal tanks 
or lines. 

165 gal. 1 bbl Inside the floor 
containment. 

Steel with 
chemical 
resistant 
lining under 
floor grate. 

Outside 
chemical mix 
building 345 gal 
tanks FE-1 A 

Rupture of 
drums, hal tanks 
or lines. 

330 gal. 1 bbl Inside the floor 
containment. 

Steel with 
chemical 
resistant 
lining under 
floor grate. 

Chemical mix 
building FE-2A 
Citric acid 

Rupture of hal 
tank or lines. 

165 gal. 1 bbl Inside the floor 
containment. 

Steel with 
chemical 
resistant 
lining under 
floor grate. 



SPILL PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 
IChemical mix 
building 
Losurf-300 

Rupture of 
drums, hal tanks 
or lines. 

165 drums 1 bbl Inside the floor 
containment. 

Steel with 
chemical 
resistant 
lining under 
floor grate. 

2x6000 gal grey 
water tanks 

Rupture of tanks 6000 gallons 100 bbl Inside the floor 
containment. 

Lined 
concrete 
with double 
capacity. 

Bulk plant 
50-365 gallon 
totes 

Rupture of 
drums, hal 
tanks. 

365 gallons 1 bbl Inside the floor 
containment 

Discussion: 
Periodic inspections are conducted to ensure integrity of storage equipment and 
containment. All tanks and bulk storage are within buildings or inside lined containment. 

SPCC PLAN, PART I, GENERAL INFORMATION (Continued) 

6. Containment or diversionary structures or Yes _X_ No N/A 
equipment to prevent oil from reaching navigable waters are 
practicable. If NO, complete Attachment No. 2. 

7. Inspections and Records 

A. The required inspections follow written Yes _X No N/A 
procedures. 

B. The written procedures and a record of Yes _X_ No N/A 
inspections, signed by the appropriate 
supervisor or inspector, are attached. 

Discussion: All bulk storage tanks and areas of storage will be inspected on a regular and frequent basis 
bv designated personnel. Anv and all visible problems will be immediately reported to 
management with appropriate corrective action taken. Said inspections will include visual 
checks of all components of the systems, containment apparatus, support structures, and delivery systems. 

* See Attached inspection sheets and instructions. 

# 
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S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

City: FARMINGTON State: NEW MEXICO Zip:87402 

SPCC PLAN, PART I, GENERAL INFORMATION (Continued) 

8. Personnel Training and Spill Prevention Procedures 

A. Personnel are properly instructed in the following 

(1) Operation and Maintenance of equipment Yes _X__ No N/A __ 
to prevent oil discharges. 

(2) Applicable pollution control laws, rules, Yes _X__ No N/A 
and regulations. 

Describe procedures employed for instruction: 

Each employee is trained in proper operating techniques on equipment within their job function. 
Training is conducted through HSE meetings and instructional processes utilizing Halliburton or other 
video presentations or bv special vendor or clients presentations or training materials. 

7 



S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 

B. Scheduled prevention briefings for the operating Yes _X__ No N/A 
personnel are conducted frequently enough to 
assure adequate understanding of the SPCC Plan. 

Describe briefing program: 

HSE meetings are utilized to review the SPCC plan on an annual basis as well as Emergency Response Plan, 
and more frequently as required. 

8 



SPILL PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 

SPCC PLAN, PART I I , ALTERNATE A 
DESIGN AND OPERATING INFORMATION 

ONSHORE FACILITY (EXCLUDING PRODUCTION) 

A. Facility Drainage 

1. Drainage from diked storage areas is controlled as described below (include 
operating description of valves, pumps, ejectors, etc.). (Note: Flapper-type 
valves should not be used.) 

Contained areas for bulk LGC and chemicals are visually checked to establish quantity. pH is 
checked, chemicals are neutralized if necessary and then emptied using vacuum trucks for 
appropriate disposal. Contained areas for bulk oil are visually inspected on a regular basis 
and any stormwater accumulation removed bv vacuum truck for appropriate disposal. 
Documentation of disposal is kept in environmental file. 

Drainage from undiked areas is controlled as described below (include 
description of ponds, lagoons, or catchment basins and methods of retaining 
and returning oil to facility). 

All undiked areas are visually inspected for spills or leaks which are immediately cleaned up 
and material properly disposed of. 
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S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 

PART II, ALTERNATE A, DESIGN AND OPERATING INFORMATION 
ONSHORE FACILITY (EXCLUDING PRODUCTION) (Continued) 

3. The procedure for supervising the drainage of rain water from secondary 
containment into a storm drain or an open water course is as described below 
(include description of inspection for pollutants and method of valving security). 
(A record of inspection and drainage events is to be maintained on a form similar 
to Attachment No. 3.) 

All containment is regularly pumped out bv vacuum truck and disposed of under licensed 
waste management contractors. No water collected in containment is released to storm 
drain or water course. 

B. Bulk Storage Tanks 

1. Describe tank design, materials of construction, fail-safe engineering features, 
and if needed, corrosion protection. 

LGC Tank - Steel with Steel lines - above ground and within secondary containment : Shop 
tanks - Steel with gravitv feed discharge - above ground - in secondary containment . 

2. Describe secondary containment design, construction materials, and volume. 

LGC Tank - concrete containment 
Shop Tanks - concrete ground level trough with locked discharge valve 
Used pump oil tank - steel tank with Concrete containment 
Used motor oil tank - steel tank with steel containment 

3. Describe tank inspection methods, procedures, and record keeping. 

Visual inspections are completed regularly with annual tank integrity inspections 
d^pjmented and filed. 

10 



S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 

4P^f™lir"ALTERNATE A, DESIGN AND OPERATING INFORMATION ONSHORE FACILITY 
(EXCLUDING PRODUCTION) (Continued) 

4. Internal heating coil leakage is controlled by one or more of the following 
control factors. 

(a) Monitoring the steam return or exhaust lines for oil. N/A__X 
Describe monitoring procedure. 

(b) Passing the steam return or exhaust lines through a 
settling tank, skimmer or other separator system. 
N/A__X 

(c) Installing External heating systems. N/A__X 

5. Disposal facilities for plant effluents discharged into navigable waters are 
observed frequently for indication of possible upsets which may cause an oil 
spill event. 

Describe method of frequency of observations. 

N/A 

C. Facility Transfer Operations, Pumping, and In-Plant Process 

1. Corrosion protection for buried pipelines. 

(a) Pipelines are wrapped and coated to Yes No N/A_X 
reduce corrosion. 

(b) Cathodic protection is provided for Yes No N/A _X 
pipelines if determined necessary by 

electrolytic testing. 

(c) When a pipeline section is exposed, it is Yes No N/A _X 
examined and corrective action taken as 
necessary. 

Pipeline terminal connections are capped or Yes No N/A 

blank-flanged and marked if the pipeline is not 
in service or on standby service for extended 
periods. 

l i 



SPILL PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 
Wk\<\ II, ALTERNATE A, DESIGN AND OPERATING INFORMATION 

ONSHORE FACILITY (EXCLUDING PRODUCTION) (Continued) 

3. Pipe supports are designed to minimize abrasion Yes _X No N/A 

and corrosion and allow for expansion and 
contraction. 

4. Describe procedures for regularly examining all aboveground valves and 
pipelines (including flange joints, valve glands and bodies, catch pans, 
pipeline supports, locking of valves and metal surfaces). 

Monthly/Workday inspections are conducted on liquid bulk material systems per Halliburton 
tiered inspections procedures. Also see visual inspection procedure checklist. 

5. Describe procedures for warning vehicles entering the facility to avoid 
damaging above- ground piping. 

^jprbal warning before entry to facility. 

D Facility Tank Car and Tank Truck Loading/Unloading Rack 

Tank car and tank truck loading/unloading occurs Yes _X No N/A 
at the facility. If yes, complete 1 through 5 below. 

1. Loading/unloading procedures meet the minimum Yes _X No N/A 

requirements and regulations ofthe Department of 
Transportation. 

2. The unloading area has a quick drainage system. Yes No _X N/A 
3. The containment system will hold the maximum Yes __X__ No N/A 

capacity of any single compartment of a tank truck 
loaded/unloaded in the plant. 

Describe containment system design, construction materials, and volume. 
Fe bulk loading area is constructed on a containment structure, loading/unloading is only 

performed by trained personnel utilizing proper procedures. Spill equipment is available to 
contain spills. 
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S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 

PART II, ALTERNATE A, DESIGN AND OPERATING INFORMATION 
ONSHORE FACILITY (EXCLUDING PRODUCTION) (Continued) 

4. An interlocked warning light, a physical barrier Yes __X No N/A 
system, or warning signs are provided in loading/unloading 
areas to prevent vehicular departure before disconnect or 
transfer lines. 

Describe methods, procedures, and/or equipment used to prevent premature 
vehicular departure. 

Signs are used as well as supervisory inspection and review. Only incoming deliverv 
reguires connection to the load lines and this is done bv contract deliverv under direct 

supervision of facility personnel trained in the proper operation of the chemical facility. 

Drains and outlets on tank trucks and tank cars are Yes __X__ No N/A 
checked for leakage before loading/unloading or 
departure. 

E. Security 

1. Plants handling, processing, or storing oil are Yes __X__ No N/A _ 
fenced. 

2. Entrance gates are locked and/or guarded when the Yes __X__ No N/A. 
plant is unattended or not in production. 

3. Any valves which permit direct outward flow of a Yes __X_ No N/A 
tank's contents are locked closed when in 
non-operating or standby status. 

4. Starter controls on all oil pumps in non-operating 
or standby status are 

a. locked in the off position Yes No X N/A _. 

b. locked at site accessible only to 
13 



S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 

authorized personnel Yes __X__ No N/A 
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SPILL PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 
IRT II, ALTERNATE A, DESIGN AND OPERATING INFORMATION 

ONSHORE FACILITY (EXCLUDING PRODUCTION) (Continued) 

5. Discussion of Items 1 through 4 as appropriate. 

Facility is manned or personnel are on call 24 hours a dav 365 days a vear. All controls are 
either located inside buildings or are locked out when not in use, inside a fenced area. 

6. Discussion of the lighting around the facility. 

The facility is adeouatelv lighted to meet safety and security needs. 
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S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 
SPCC PLAN, ATTACHMENT NO. 1 

SPILL HISTORY 

1. Date Volume Cause 10-11 -2000-there was a 200 gallon LGC spill that was contained within a 
secondary containment. 

Corrective Action Taken: Locks Spill was properly cleaned and disposed. 

Plans for Preventing Recurrence: Locks have been placed on load lines to prevent a reoccurrence. 

2. Date Volume Cause: 12-7-2000 there was a 100 gallon acid spill into the city sewer system. 

Corrective Action Taken: BE-6 was taken to the sewer treatment plant and the water was treated prior to 
entering the treatment plant. All remaining fluids on site were Ph balanced and disposed. 

Plans for Preventing Reoccurrence 

3. Date Volume Cause 

Corrective Action Taken 

Plans for Preventing Reoccurrence 
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S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 

MULTI-LEVEL MONITORING SYSTEM 
Tiered Inspection 

Processes and practices implemented for environmental compliance, proper waste 
management, waste minimization, preventing pollution and other sound environmental 
reasons are oftentimes difficult to maintain. This Multi-level Monitoring system can be 
used to ensure the processes are on-going. It will not, in itself, cause compliance, but 
does monitor daily, weekly, or monthly activities that are required. The following steps 
are provided as guidance for developing a multi-level monitoring system for your facility: 

1. Define "Work Areas" within the facility. 
2. Determine responsible persons for those "Work Areas". 
3. Develop Daily/ Weekly/ Monthly inspection checklists for each "Work Area". 
4. Assign a responsible person for completing the, "Work Area" checklist. 
5. The person responsible for the facility, or assignee, will perform a weekly/monthly 

inspection in which monitoring and documentation o f the effectiveness and completion 
of the work area checklist is determined. 

6. An action plan is developed to accomplish the deficiencies discovered in the 
weekly/monthly inspection. The action plan should consist of corrective actions, 
timelines and responsible persons. 

7. Follow-up on the action plan to ensure completion o f the corrective actions. This could 
occurr during the next scheduled inspection. 

8. Document the corrections upon completion- very important. 

DEFINIT ION OF WORK AREAS: 

Stimulation Laboratory 
Maintenance Shop 
Washrack and Oil/water Seperator 
Chemical Warehouse 
Parking Areas and Yard 
Bulk Plant- Cement/Sand 
Logging 
Pump Packing Building 
LGC Plant 
Empty Container Storage Areas 
Paint Shop 
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S P I L L PREVENTION CONTROL & COUNTERMEASURE PLAN 
Facility Location: 4109 EAST MAIN ST 

Citv: FARMINGTON State: NEW MEXICO Zip:87402 

September, 2000 
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Ĉ  
z 
g 
i r-
Q 
Z 

o 
o Q 
o 
o CD 
Z 

CO 
H ,—-
LU z LU 
o O Q 
CO cc 
_ i CQ 
_ i \-< o z 
LU Q 
ct: Z 
< < 
T— 

LO 

O" 
Q 
LU 
Q 
Z 
3 
O 
cc 
CD 
> 
_ i 
CL 
LU 
Cu 
O 
cr: 
CL 
H-
Z 
LU 

CL 

3 

o 
LU 
_ l 
< 
g 
cc 
\— 
o 
LU 
_J 
LU 

< 
CO 

CN 
LO 

CL 

Q Q 

3 

o 
CH 
CD 
CO 

< 
LU 

CO CH 
Q CQ 

O O 

z < 

92 co 
SS 
£ 0 

h-
o 
< 

C^ 
Q 
LU 
CH 

3 

a 
UJ 
CH 
CO 
< 
Q 
LU 
CH 
LU 
> 
o 
o 
CO 
CQ 
_ l 
3 
CQ 
H 
X 

o 

LU 

Q 
LU 
H 
CO 

O 
CL 
co 
cr: 
LU 
CQ 

LU 

LU 
z 
o 
X 
CL 

CO LU 

LU 
H 

X 
o 
< 

LU 

< 
>-
_ l 

cr: 
LU 
CL 
O or OH 

< CL 

CD 

5 
CL 
O 
u. 
LU 
I 
h-
Z 

o 

o 
LU 
cc 
LC 
o 
0 
X 
o 
< 
LU 

a 
LU 

z 
LU 
9 
X 
CJ 

< 
LU 
CC 
O 

< 
Q 

a: 
III 

LU LU 

a . 
ra o 
o < 
z LL 

* o 

fc o 

cc 
o 
CO 
z 
g 
1 -
o 
< 
LU 
> 
H 
O 

(J LU 
< * 

rc 

*8 - 1 £ a O 
z z 
g g 
1 - 1 -
111 LU 
_ j _ i 
CL Q-
5 S 
o o 
o o 
z z 
o o 
CL CL 
n 3 

o CM 
. o 

> ^ 
LU o 

cc Si 
O 

< 
CL 

I— CL 

I* 
f •? 



< 
D 

2> 
O 
F: 
o 

a 
CO 

F: 

o 

O 
a: 
CO 

cc 
O 
l -
o 
LU 
OL 
co 
z 

CD 

i— 

0) 

i— 

z 
o 
1 -
< 
o 
_J 
0 . 
CL 
< 
LU 
_ l 
o 
cc 
o 

LU 

s 
I -

z 
g 

< 
O 

o 

o 
< 

LU 
I -
< 
Q 

O z 
il 
O 

o 

to 

ca 
Ey 
LU 
LU 
LU 

co 
O 
X 

LU 
X 

t— 

o 
r— 

< 
LU 
_ J 
O 

° 8 
Q 
LU 
r— 

z 
< 
CL 

< 
LU 
Z 

o 
CO 
CC 
LU 

< h -
LU CO 

X ) 

o 
o 
H 
O -
O 

CO Z i 
O l CQ 
O X ) 
Q CL 

CC 
O 
H 
Z 
LU 
> 
o 
CO 

H 
Z 

< 
CL 

LU 
X 

o 
LL 

cc o 
CO 
cc 
o 
o 

CO 

< 
LU 
_ l 

o _ 
< d 
LU CL 

cc co 
< _J 

92 O 

> 

< 
o 

o 
CD 
CC 
LU 

oa 

>-
_ i 

LU 
Z 
CO 

< 
LU 
CC 

< 
LU 
CD 
< 
CC o 
I -
co 
co 
h -

Z 
< 
LU 

o 
oa 
Q 
LU 

be b! 
< z 
CL < 
LU CD 

cc cc 
< o 

_ l 
H 
< 
LU 

CO 
< 
LU 
CC 
< 
LU 
CD 
< 
CC 

o 
h -
co 

< 
LU 
_ l 
o 
oa 
Q 

LU UJ 
N 

9: Z 
3 < 
O O 
LU CC 

oa O 

d >-_ i 
_ i 

< 
< y. 
g s 

X O 
O CD 
LU CC 

be LU 
< oa 

o 
co 
Q 

cc 

< 
X 

CD CL 
0 -

cc 
t 
CD 

CQ 

3 
I— 
CO 

LU 
LU 
CC 
LL 

< 
LU 
CC 
< 
CO 

i n 

o 
CO 
b 
LU 

< 
Q 
LU 
h-
co 
o 
CL 

CO 

z 
g 
CO 
X 
LU 
LU 
CC 

CD 

O 
CO 
< 
LU 
CC 
< 

U j f t 
CQ 
< CO 

H 
3 

o 
Q 
LU 

CO ^ 

O Q 
LU 

CO cc 

og 
CO LU 

cc 
CO 
< 
oa 
CO 
LU 
O 
z 
< 
cc 

UJ 
cc 
< LU 

CO CSI 

. o 

CC 

o 

LLI 
o 
< 
CL 

CC 

< 
LU 

O 
O 
LL 
> -
LU 
LL 
< 
CO 

co" 
LU 
CO 
CO 

CD 

-
LU 
LL 
< 
CO 

< 
X 
Q 
QC 
< 
X 

LU 
CC 
< 

Q 
Z 
< 
z 
< 
LU 
_ l 

o 
CO 

< 
LU 

< CO 
LU - j 

< CL 
CC CO 

r - —7 
w Lu 
b > 

O 

Q 
LU 
CC 

3 

o 
LU 
CC 
CO 
< 
z 
cc 
o 

LU O 
CO 

0 . 

CO O 

I - LL 

2 ° 
O LU 
LU LU 
CC CC 
< LL 

o o 

c CO 

CO CO 
LL CL 



CJ 

o 
Q 
LU 

3 

o 

<=a 
Q 
LU 
_ ] 
CL 
CL 
ZD 
CO 
>-
_ l 

cc 
LU 
CL o cr 
CL 

i— 
< 
i -co 
Q 
< 
H 
CO 
CC 
LL 

00 

T S -

OC 
LU 

CO 

O 
z 
H 
X ' 
LU 
LU 
DC 

_LL 

O 

oi 

< 
X 
I -
LU 

cr 

< 
cr 
o 
o 

cr 
H- O 
LL o 
U I 
O LL 

LU 
X 

CL 
O 

ZD 

o 

cc: o 
LLJ 
£ CM 

00 
CO 
LU 
o 
o 

LU 
LU 
LL 
LU 
LU 
CT 
X 
r— 

Q 
LU 
VC 
CC 
< 

Q 
LU 
h-
O 

CC 
r -
00 
CO 

CN 
CN 

Q 
CC 
CO 

CQ 

Q 
LU 
CD 
CD 

cs-
LU 
CO 
ZD 

o 
x 
CO 

< 
a 
o 
CO 

CN > 

cr 
LU 

CO > 
< LU 

Q 
LU 
h-

o 
LU 
CL 
CO 

o 
LU 

°- 'cr 
z < 
g CL 
co 
CN 

Cs-
CO 
CC 
LU 
X 
CO 
ZD 
CD 
Z 
h-
X 
LU 
LL 

O 

< 
o 
o 
_ l 

CD 

< 
o 

CO 
z 
CD 
CO 

CN 

CO 

Q 
z 
< 
Q 
LU 
t— 
CO 
O 

cc 
LU 
CL 
CC 
< 
X 
h-
O 
O 
CQ 
I— 

z 
< 
CL 
LU 
X 
r— 

CO 

Cs-
I— 

z 
LU 
CC 
CC 
3 

o 

Q 
LU 
_J 
LU 
CQ 

X 
CO 
< cr 
r— 

0C 
O 
LL 
Q 
LU 
CO 
3 

00 cr 
LU 
z 
< 
I— 

o 

o 
LU = 

X 
O CO 

< cr 

CO 

< r 
CN 
CO 

CO 
Q 

LU 
Q 
CO 
H-
3 
O 
Q 
LU 
CC 
O 
I -
CO 

CO 
cc 
LU 

z 
o 
o 
X 
CO cs-
< LU 

cc o 
± Q_ 
co 
cd 

I— 
O 
3 
Q 

o 
CC 
CL 
LU 

£ 
X 
CO 
cc 
LU 

< 
H 
Z 
o 
o 
LU 
CD 
< 
CC 

CO 
H 

o 
3 
Q 
O 
CC 
CL cs-

CO 
_ i 

< LU 
r s 0 3 

O < 
Q - i 

•st 
cd 

CC 

o 
CO 
_ l 
LU 
CQ 
< 
_ l 

h-
O 
3 
Q 
O 
CC 
CL 

LU 
> 
< 
X 
CO 
cc 
LU 
z 
< cs-

Q 
LU 
vc 
CC 

< 

>-
_ l 

cc 
LU 
CL o 
cc 
QL 

CO CSI 

. o 

Q J * 
CC Si 

o 

LU 

< 
CL 

3 o 

cc ca 
CL 



UJ 
CD 
< 
DC 
O 
H 
CO 

0 
Q 
LU 
CD 
< 
z 
< 

_ i 
cr 
LU 
CL 

o 
CC 
CL 
CO 
err —-
LU CD 
_ 2 
< - I 
r— U 
o 
o 
> 
h-
CL 

LU 
LU 
DC 
<_ 
CO 
cd 

> 
O 
LU 

cr 
_r 
< 
CO 

o 
CL 
CO 
Q 

Q 
LU 
> 

o 
DC 
CL 
CL 
< 

CO 
cr 
LU 
zz 
< 
LU 

CO 
LU O 

ca 
CO 

< 
CL 

co" 

CQ 
h-
co 
ZD 
CQ 

o 
o 
CO O 
LU CO 

CQ § 
LU 
< 

• LU 

LU CQ 
CC < 
< O 
| s -

cd 

CO 
H 
O 
ZO 
Q 
O 
cr 
CL 

SP 
Q LU 

_3I 
CO o 

o 
g £ 

< 
Q 
2 
o 
o 
UJ 
CO 

Q 

< CC 
LU O 
DC H 
< CO 

oo 
cd 

DC 
LU 
h-
< 

LL 

o 
LU 
LU 
DC 
L L 

Q 

< 
< 
LU 
_ l 

o 
I— 
zz 
LU 

O 
o 
> 
DC 
< 
Q 

O 
CJ 
LU 
CO 

CO 

o> 
CO 

Cs-
CO 
Q 
ZO 
q 
_ i 

tr 
LU 
X 
r— 

o 
LT 
O 

Cs-
LU 
LU 

tr 
LL 

< 
LU 
_J 

CO 

cc 
LU 
2 
< 
I -
2 
O 
o 
oa 
co v: 
2 
< 
h-

cs-
2 UJ 

tr co 

DC 
O 
CO 
CL 
< 
o 

r— < 
_ CL 
< CO" 
ILL r— 
" - 2 
Q LU 
LU > 

| CO 

" co" 
— LU 
> DC 

' F 
2" 
O 
DC 

DC 
LU 
CL 
O 
CC 
0- Q_ 

< 
CC CO 

CO < 

Cs-

co 
2 
< 
o 

5k 3 w O 2 o 
x H cc 
CO y LU 
^ < 
5 cc co 
< UJ UJ 
°- CQ 
LU CQ CO 

< CC > 
^CN 

CO 

LU 
CQ 

tr cs-
O Q 
CO LU 
CQ f j 
< < Q Z? LU < 

> 
_l 
DC 
LU 
CL 
O 
DC 
CL 

a 

< 

CD N 
cc 

LU 
CC 
< 
co-

LU 
2 

< 
2 
o 
o 

o 
o 
LU 
X 
I -
I— 

LU 
LU Q. 

CC 

O 
oa 

l— 
< 
H 
CO 

CQ 
< 
_J 

I 
CO 
h-
LU 
LU 
X 
CO 
CO 6 
Q z 
CO VC 

s i 
< DC 
^ 
CO 

cc 
Q O 
LU H 
—' 2 
LU LU 

< 2 

X 

o 

CO 

LU 
Q t 

X O 
CO O 
- 1 cs-
m Q 
< LU 

W ? 
LU < 

& ! 
LU 
CO 
2 
O 
CL 

oa 
LU 
LU 

co cc 
LU LL 
CC 

CO CSI 
. o 

Lu * 
cc ?q 

o 

X h-
CO LU 
< LU 
CC X 
I— CO 



5 o 
F: o 
iu a. 
to 
<: 

fc 
LU 
I— 

a, o a: 
CO 

2 

cr. 
UJ 
CL 
O 
cr 
CL 
Q 
LU o 
cr 2 o o 

LU LU 

O =3 
LU O 
D- O 
CO Q 

X 
CD b 

S 5 
CO 

LU 

< 
cr 
CL 
co 
LU 
tr 
LU 
cr : 
< ' 
CO­

CO 

00 
< 
co 
>-
_ i 
x 
i— 

Z 

X 
h-
O 

o 
CQ 
h-
Z 

< 
a 
a 
LU 
2 

< 

Z 

a 
z 
< 
Q 
LU 
_J 

< 
00 

cr 
LU 
0-

o 
CL o-
<£ LU 

22=3 

Q 
LU 

cr 
LU 
CL 
o 
cc 
CL 

LU 
CL 
O 

. CC 
O CL 
O LL 
CQ O 

a 
LU 
CO 
O 
0 . 
00 

a 

oo 
h— 
CC 
< 
CL 

s w 
o | 

Z> 
CL 
o3 
CO" 

O CC 
LU O 
CJ r J 

5i 
CL -^ 0 0 

£ : CC 
CO O 
a co 
cc oo 

LU 
cc 
a 
O 
o 

CD 
2 
VC 
CC 

3 

o 
co 
a 
O 
o 
CD 
co 
_ i 

o 
o 

< z 
^ o 
zl E 
< a 
LU 2 
cc O 
< o 
•vf 
•vf 

o 
Q 
LU 
00 
ZZ) 
o3 
LLI 
_ l 
CQ 
< 

< 
LU 
CL 
CL 
CC 
O 
r— 
< 
cr 
CL 
CO 
LU 
CC 

cc 
LU 
CL 
O 
DC 
CL 
LU 
CC 
< 
LO 
•vf 

H 
LL 
CC o 
h-
< cr 
CL 
co 
LU 
cr 
> 
_ i 
cr o-
UJ LU 
CL cc 

9 < 
CC 2 
CL Z 
2 O 
LU j = 
& 0 0 

CD LU 
CO => 
LU O 

2 ^ CL Q 
2 LU 
LU ^ 

Q 
UJ < 

LU 

X_ 

CD 
•vf 

CO 
LU 
I -

CO 
CO 

cr "J 
LU >J o 

< 
CC LU 

LU 
CC 

CO 
< 
X 
oa 
> 
_ l 
VC 
LU 
LU 

Q 
LU 
h-

o 
LU 
CL 

co LU tz. 

CD < 
cr \z 
LU ±\ 

< 
LU S 

r--

CO 
< 
UJ 

< 
Q 
LU 
\— 
o 
LU 
CL 
CO 

oa 
Q 
LU 
CD 
CD 
< 
h-
co 
cr 
LU 
Q 
Q 
< 
_ l 
LU 
_ l 
CQ 

cr 
o 
CL 
LU 
CC 
<_ 
CO 

- J 
cc 
LU 
r -
cc 
< 
ZD 

a 

CO CN 
. O > " 

LU 
cr 

o 

CO 

LU 
CD 
< 
0. 

> 
_ l 
DC 
LU 
CL 
O 
cr 
CL 

LU 

^ § 
x oo 

o 
h-
LU 
CO" 
LU 
X 

o 

x 
I -
o 
o 
CQ 

CD 

CD 

< DC 
LU CL 
CC -7 

o 
CO 

i - S 
CL 
X 
LU 
Q 
LU 

CO < 
LU f -
O 92 
Q == 

LO 

CU 
L-

c Q . 
O o 
CJl -f= 
E w 

'E •£ 
ro ra 
U_ CL 



o 
F: 
o 

a 
CO 

UJ 

5 
o 

o 
a: 
CO 

3 
Q 
LU 
00 

o 
_J 
O 
Q" 
LU 
cc 
LU 
> 
o 
o 
00 
LU 
X 
o 
CD 

cr 
LU 

o 
CL 

g 
cr 
I— o 
LU 
_ l 
LU 
LU 
DC 
< 
CM 

cri 

Q 
Z 
< 
Q 
LU 
DC 
LU 
> 
o 
o 

Q 
Z 
O 
o 
Q 
o 
o 
CD 

00 
h-
LU 

ir 
o _ 
O 2 
00 LU 
_i vr 
< cc 
§ CQ 

CC O 

< z 
ro 
LO 

>-
LU 
X 
r— 
h-
< 
X 

cc 
o 
u_ 
Q 
LU 
vc 
CC 
< CO 
LU 
X 
o 
CQ 

cr 
LU 
< 
LU 
DC 
CQ O 

DC 

O 
O 

Q 
LU 
Q 
Z 
ZD 

o 
DC 
CD 

QC 
LU 
CL 
O 
CC 
CL 
r— 

z 
LU 

Q. 

o 
LU 
_ l 
< 
g 
cc 
i -
o 
LU 
_J 
LU 

< 
00 

LO 
LO 

LU 
LU 
QC 
X 
r-
cc 
o 
LL 
cr 
< 
LU 
_ l 
O 
00 
LU 
X 
o 
CQ 
CC 
LU 
yr 
< 
LU 
CC 
CQ 
LL 

o 
o 
Q 
LU 
yr 
cc 
< 

Q 
Z 
< 
t-
LU 
LU 

< 
g 
oc 
\— 
o 
LU 
_ l 
LU 

< 
CC 

o 
LL 
Q 
LU 
00 
ZD 
Z 
< 
g 
QC 

O 
LU 
_ l 
LU 
Q 
LU 

cc ̂ -
LU CC 
o < 
< o-

LU 
oo cc 
r--
LO 

o 
o < ; 

z 
CD 

H CL 
Q 
z 
=) 
o 
cc 
CD 

O 
CD 

00 
yr 
< 
UJ 

00 DC CD 

I -
< 

92 oo 
SS 
LU 

< 
LU 
DC 
<_ 
co 
LO 

00 
LU 
g 
_ i 
Q_ 
00 

g 
00 

Q. 
X 
LU 
oa 
Q 
LU 
DC 
LU 
> 
o 
o 
00 
CQ 
_J 
ZD 
CQ 
| _ O-

x Q 
CD w —. cc 

LU 

o 
LU 
DC 

DC CO 
LU < 

o o 
LU O 
cc CC 
< CL 

co 
LO 

LU 

< 
Q 
LU 
H 
00 
O 
CL 
00 
CC 
LU 
CD 

LU 
00 

z 
o 
CL 
00 
LU 
DC 

> • 
o 
z 
LU t> 
CD LU 

cc 2 

LU O 
X 

LU CL 
LU 

LU _ j CC LU < r— 

CO 

g 
i— 

? CD 
2 Z 
LU h-
I - LU 
00 LU 
5C 5 

oa < 
r— 
z 
LU 

LU CC 

Lu Q. 
DC LU 
CL CJ 

g 
I -
ZD 
_J 
_ i 

o 
CL 
CO 
CM 
CO 

Q 
LU 
00 
CO 
ZD 
o 
CO 

CO CM 
. o 

Lu ?-
cc Si 

o 

LU 
o 
< 
CL 

0) 

i-
0 o 
0 1 £ 
S 1 / 3 

E c 
ro ca 
LL. Q_ 



CO CN 
. O 

o 

5 
tt. 
O 
LL 
LU 
X 
I -
z 
o 
z 
o 
h-
o 
LU 
tt. 
tt. 
o 
o 
X 
o < 
LU 

a 
LU 
LL 

I -
z 
LU g 
X 

LU 
tt. 
O 

LU 
X 
I -

QC 
O 
L L 

00 
X 
r -
LL 

O 
>-
0 . 
O 
o 
< 
UJ 
o 
< 

225 

si 
CL CQ 

O 

CL DC 
ZJ h-
oo 
CD 

X 
o 
< 
UJ 
LU 
r -
< 
Q 

CO 

o 
< 
LU 
> 
H 
O 
LU 
CC 
or 
O 
o 
LL 
O 
z 

r— 
LU 

O 
o 
z 
o 
CL 

CD 

CC 

o 
L L 
LU 
X 
h-
z 
o 
z 
g 
f -
o 
LU 
CC 
cc 
o 
o 

LU 

o 
tt. 

LU 

2 of 
m o 
e> < 
z LL 

5 o 
o I -

| 3 
LU £ 

LU 

< 
CL 

o 
>-
CL 

o o 
O LU tt 

tt. 
O 
O 

Q. O 
z z 
g g 
i— h-
LU LU 
—J - I 
O. CL 
s s 
o o 
CJ CJ 

z z 
o o 
CL CL 
3 _0 

i-
£ o 
E CO 
E g 
ro co 

LL CL 



0, 
o 
a: 
CO 

O 

o 

2 
I 
0. 

DC 

o 
O UJ 

OL 

co 

O 
UJ 
0 , 
CO 

fc 
UJ 
K 

o 

z 
o 
I -
< 
o 
—I 
CL 
CL 
< 
UJ 
_l 
o 
tt. 
o 

UJ 

I -

< 
o 
o 

o 
< 
LL 

UJ 
H 
< 
Q 

O 
LU 
LU 
QC 

< 
LU 
_ l 
O 
< 
LU 
CC 
< 
CD LU 

< 
LU 
_J 

o 
Q 
Z 
< 

< 

CO 
vr 
o 
o 

p 
CL < 
LU CO 

= zJ 
2?co" 

co 
_ i 
_J 
CL 
CO 
_J 

O 
cc 

< 
g 
LU 
X 

o 
LL 

LU 
LU 
CC 
LL 

Q 

< < 
LU LU 

do 
CO 

LU CC 
CC O 

< o 
CO iT1 

o3 
>-
_ l 
h-
Z 
LU 

g 
LL 
LL 
LU O-

< 
LU 
_J 
O 
o-
Q 
LU 
N 

CO 
< 
LU 
CC 
< 
LU 
CD 
< 
CC > 

p- H 

CO 
CO = 

< 
CO 
CL 
O 

< 
o 

DC O 

< z 
0- O 
LU CD 
CC cc 

< LU 

co 

>-

< 
LU O 

< 
LU 
_ l 

o 
o 

LU S 
CD N 
< ^ 

< 
CD 
CC 
O 
>-

CC 
o 
h-
00 
t— 

z 
LU _ 

- g 

LU y. 
°s o 

CD 

° LU 

< 2 
o >-
LU Z 
X LU 
O O 
LU L L 
CC LL 
< LU 

< 
LU 
_ l 

o 
Q 
Z 
< 
o 
LU 
CC 
< 
LU 
_J 
O 
00 
LU 
X 
o 
z 
LU 
CQ 
vr 
cc 

LU 

cc 

LO 

CO 
Q 
CC 
< 
N 
< 
I 
CD 

CL 
0 . 
CC 
I— 

CD 

CQ 

3 
H 
CO 
LL 
O 
LU 
LU 
CC 
LL 

< 
LU 
CC 
< 
00 

CO 

ro CN . o 
UJ * 

< 
CL 

QC 
O 

cs-
Q 
LU 
QC 

_ O 
O w 

CO 
>-

O LU 
0 . 
O 

CO CC 
\— CL 

<§ 
CO vr 

LU o 

a. cc 
3 CC 
O LU 
LU 0-

W CC 

°^ 
°§ 
LU Q 
CC Z 
< < 

CS-
LU 
LU 
CC 
LL 

QC 
LU 

oc3 
Z 
< 
LU 
_ l 
O 

o 
o 
cc 
vr 
< 
LU 
CC 
CQ 
LU 
X 
H 
CO 

o-
00 
H 
X 
LU 

< 
Q 
LU 
I— 
CO 
O 
CL 
CO 

z 
CO 
H 
X 
LU 
LU 
or 
< 

E 
c5 

E 



LU 
LU 
CC 
LL 
CC 
LU 

< 
LU 
_ l 
O 

QQ 
LL 

o 

o cc 

CO 

< 
LU 
cc 
< 
LU 

g 
CO 
h-
3 

o 

o 
CO 

0. 
CO 
_ J 

o 
LL 
o 
LU 
LU 

LU CC 
LL 

x 
o 
< 
LU 
LU 

g 
CO 
r— 
3 

o 
Q 
LU 
I— 
CO 

o 0 . 
°- Q 
CO LU 
Z CC 

9 5 
CO O 
= LU 
CD CC 

CO 
< 
oa 
LU 
o 
z 
< 
cc LU 

CC 
< LU 

Q 
LU 
CO 
3 
CC 
< 
LU 

LU 
LL 
< 
CO 

co" 
LU 
CO 
CO 

o 
Q. 
O 
X 
CO 
CO 
X 

< -
co o 
< 
X 
Q 
CC 

< 
X 
LU 
CC 

cc 
O 

LU 
X 

CN 

oa 
Q 
UJ 
_J 
CL 
CL 
3 
CO 

> 
cc 
LU 
D_ 
O 
CC 
CL 
CO 

< 
co 
g 
< 
H 
CO 
DC o 

Q 
LU 
I— 
Z 
3 

o 
CO 

LU 

< 
X 
H 
LU 
DC 
O 

o 
z 
Q 
Z 
< 
DC 
O 
o 

LL 

o 
Q 
LU 
h-
Z 
3 

o 

or o o 

LU 
X 
H 
O 
h-
0. 
O 
h-

oc o 
UJ ac 

CM 

O 
CO 
CO 
LU 
o 
o 
< 
h-
LU 
LU 
LL 

LU 
UJ 
CC 
X 
h-
Q 
LU 
v_ 
cc 

o 
Q 
LU 
CD 
CD 
< 
I-

< 
CO 
X 
I-

o o 
CM O 

LU 
Q_ 

CO 92 

LU 
CO 
3 
O 
X 

>-
Q 
LU 
H _ 
O X 
LU I— 
Q- -Z. 
CO O 

cs-
CO 

cc 
LU 
X 
CO 
3 
CD 

X 
LU 
LL 

o 

h-
< o o 
_ l 

CD 
z 
\— 
< 
o 
Q 

CO 
z 
CD 
co 

CM 

10 

ro CM 
. o 

Lu * 
at ?j 

CO 

LU 
o 
< 
CL 

X 
CO 
< 
cc 
\-
cc 
o 
LL 
Q 
LU 
CO 
3 
CO 
CC 
LU 

O 
O 
_ J 
< 
o 
2 cs-
LU = 

X I 

a co < 
cc 

I- CL 

%, E 

D) 3 

.£ CL 
E o 

o 
o n 



CO 
Q 

LLI 
tr 
< 
UJ 

g 
co 
i— 
ZD o 
Q 
UJ 
DH 
o 
h-
co 
CO 
CH 
LU 

z 
< 

o 
o 
co 
< LU 
Cd O 

< 
£ 5 . 
CN 
rd 

1— 
UJ 

CO 
CQ CH 
< LU 

o ~ < 
LU 
_ l 

O 
oS 
00 
h-

z 
< 
CL 

ti 
ZD 

CD 

Q 
LU 
CH 
O 
H 
CO 

co ir 
LU < 

CQ CO 

CO" 
O 
CO 

o 
CH 
LU 
< 

UJ 

tr 

CO 
cd 

CO 
r -

o 
ZD 
Q 
O 
CC 
CL 
_J 

o 
Q 
ZZ 
< 
CO 
_ j 

o 
co" 
< g 
LU 
X 
o 
g 
o 

UJ 

< 
t— 
zz o o 
>-
CH 
< 
Q 
ZZ 
O 
o 
UJ 
CO 

Q 

< cr 
LU o 
tr h-
< co 

•st 
CO 

rr 
LU 
h-I 
LL 
o 
LU 
LU 

rr 
LL 
Q 

< 
LU 
_J 
O 

LU 

o ^ 

8^ ZD 
a 
_ i 

CH 
LU 
DZ 
r -

o 
08 

LO 
cd 

< 
CL 
ZC 
CO 
< 
tr 
H 

Q 
LU 
CD 
< 

o 
DH 
CL 
< 
tr 
o 
co 
co" 
i— o 
ZD 
a 
o 
tr 
CL 
LT 

00^ 
LU CQ 
CH ZD 
< CH 

CO 
CO 

O » 
D CO 

ZZ 
< o 

2d 
DH 

< LU 
- < 

>• °3 
tr LU 
LU H 
0 I 
O EE 
tr co 

h— 
ZZ 
LU 
> 
O 
CO 

0 . 
CO 
LU 
h-
CO 

< 

go 
CO CH 
LU LU 
< O 
|s-
cd 

CO 

LU 
CQ 
DH o 
O Q 
CO LLI 
CQ CD 
< < 

LU < 

tr 
LU 
CL 

o 
CH 
CL 

CD N 
< 

tr 
LU 

LT 
>-

o 
o 

LU 

< 
Q 

ro CM 
. o 

Lu * 
cc Si 

Q j 
CJ 

Ol 

CO 
f -
Z l 
LU 
5 
5 
O 
Oi 

V) 
LU 

>-: 

LU 

< 
CL 

X 
o 
h-

. < 
Q 2 
LU 
h- CO 

I— O 
LU 
0 . 
CO 

Z 
LU 
r— 

zz zz o ' o 
LU 
LU 

tr 
LL 
tr 
LU 
h-

CQ 

o3 
Q 
LU 

O < 
°~ t 
CO z 
LU < 

_ l 
= ! Q 
CL LU 
w Lu 
LU CQ 
OH < 
< —I 

CD 
CO 

h-
LU 
LU 
X 
CO 

> 
CH 
O 
h-
ZZ 
LU 
> 

LU 

o I 
w 
Z 

CD 
ZZ 

QL 

Q 
ZZ 
ZD 

o 
CO 
Q 
O 
o 
CD 
CO 
_ l 
O 
O 
h-
Q 

< 
LU 

o 
m 
o 
•st 

g 
H 
Q 
z 
o 
o 

Q 
LU 
ZZ 
< 
h-

_J 

tr 
LU 
CL 
O 
tr 
CL 
CO 
CH 
LU 
Q 
Z 
LT 
CD 
X 
o z 
LU 
CQ 
LU 
CH 
<_ 
CN 

H CL 

£ CL 

E CL 

E o 



o 
2 
LLI 
CQ 
or 
O 
LL 
Q 
LU 
CO 
ZD 

< 
LU 
_ l 
CQ 
< 
_J 

< 
LU 
CL 
CL 

<£ 
O LU 
LU CD 
CL 2 
0 0 S 
92 CD 
CO 

o 
CO 
LU 
X 
o 
h-
< 
_ l 

>-
JJ 
LL 
< 
CO 
LU 
> 
< 
X 
CO 
yr 
o 
o 
X 
\— 
92 
o 
X 
Q 
< 
LU 
X 

or 
LU 
> 
o 
o 
Q 
"vf 
•vf 

< 
Q 
LU 
r-
< 
or 
co 
_ j 

< 
or 

< 
CO 

< 
LU 
CQ 
h-
92 
O 
X 
D 
< 
LU 

O 
>-
_ l 

CD 
Q or o o o 
< 
Q 

< yr 
LU or 

X 
or 
LU 
> 

or 
<_ 
LO 

< 
2 

CO 
< 
LU 
_J 
\-
< 
Q 
LU 
h-

o 
LU 
0 . 
CO 

Q 
IJJ 
CD 
CD 
< 
CO 

or 
LU 
Q 
D 
< 
_ l 
LU 
_ l 
CQ 
< 

o 
> 
_ l 
or 
UJ 
\— 
or 
< 
o 

oa 
Q 
LU 
o 
CD 
< 
H 
CO 
CD 

CO 
2 
< 
X 
g 
co 
2 
< 
X 

o 
CD 

== o 
co Q CD S 

o 
CO LU 
m CO 
or 92 
< ? 

Q 
LU 
CO 

o 
Q" 
LU 
or 
LU 
> 
o 
o 
CO 
LU 
X 
o 
CQ 

or 
LU 
o 
CL 

g 
or 
I— 

o 
LU 
_ l 
LU 
LU 

or 

2 
LU 
yr 
o 
or 
co 

O 
o 
Q 
o 
o 
CD 

CO 
H 
LU 
yr 
o o 
co 

> 
LU 
X 
h-
I— 
< 
X 

or 
O 
LL 
Q 
UJ 
yr 
or 

co 
UJ 
X 
o 
CQ 

or 
LU 
yr 
< 
LU 
or 
CQ 

< 
LU 
or 
<_ 
CO 
LO 

o 
CC 

O 
o 

Q 
LU 
Q 
2 
ZD 
O 
or 
CD 
> 
_ i 
or 
IJJ 
CL 
O 
or 
CL 

LU 

CL 
ZD 

o 
LU 

< 

g 
or 
i -o 
LU 
_ l 
LU < 
CO 

•vf 
LO 

ro r\l 
. o 

D J * 
<x Si 

LL 
o 
co 
CO 
LU 
C3 
< 
CL 

LU 
LU 

or 
X 
1 -
or 
o 
LL 
or 
< 
LU 
_ l 
O 
CO 
LU 
X 
o 
co 
or 
UJ 
yr 
< 
LU 

or 
CQ 

LL 

o 
H 
2 o 
or 

Q 
LU 
yr 
or 
< 

tz a 
L5< 
or r— 
< LU 

92 u. 
LO 
LO 

js a 
r- CL 

& E 

•— CL 
E o 



CD 
3 
_ l 

O a. 
. Q 

ZD 
o 
tr 
CD 
Ct. 
UJ 
CL 
O 
cr 
CL 

O 
o 
Q 

o o 
CD 

co 
y_ 
< 
LU 

co tr 
Q CD 

O O 
O F 

< 
° 3 
92 CO 
S? 
h o 
2 2 

CO 
LU 
O < 

LU Zi 
tT d . 
< CO 

CD 
LO 

< 
D 

a. 
co 
h-
o 
LU 
H 
LU 
a 

co 

tr Q 
CL H 
O 
1-
UJ 
h-
< 

a 
LU 
a 
< 
CD 

O 
U 
CD 
z 
ye 
o 

LU 

x < 
CD w 

92g 
|s-

LO 

X 
o 
< 
LU 

< 
Q 
LU 
i— 
CO 

o 
CL 

CO 
cr 
LU 
ca 

LU 
co 
zz 
O 
a. 
co 
LU 
Q i 
>• 
o 
zz 
LU O" 
CD LU 

o 
X 
CL 
UJ 

tr LU 
< h-

CD 

Q 
LU 
CO 
CO 
ZD 
O 
CO 
a 

< CD 

LU 
LU 

< 
zz 
LU 

h -
CL 
< 
C L 
LU 

a 

LU 
X 

tr 
o 
LL 

CO 
X 
H 
LL 
O 
>-
CL 

O 
o 
< 
UJ 
O 
< 
_ l 
C L 

X ^ 

Sl 
C L CQ 

CD y_-
o 
< 

3 h-

00 

cb 

X 
o 
< 
LU 
LU 
H 
< 
Q 
CO 

O 
< 
LU 
> 
H 
O 
LU 
CL 
tr o o CL 

o 
LL 
LU 
X 

ti o 

O QJ 

tr 
0 S 
CL O 

O 
cb 

ct; 
o 
LL 
LU 
X 

o 
LU 
err 
cc 
O 
o 
1 
o 
< 
LU 
a 
LU 

LU 

9 
1 
o 
< 
LU 
tr 
o 
LL 
LU 
h-
< 
a 
cc 
LU 

oc £ 
Q * 2 nf m o 

< 0 
z LL 
5 o 
o h-

LU « 
X — 

cc 
o 
w 
z 
o 
I -
o 
< 
LU 
> >-

CL 
O O 
U LU 

CC 
cc 
o 
o 

Q. O 
z z 
2 2 
1 - 1— 
LU LU 
_ l _t 
CL CL 
s s 
o o 
o o 

ro CM 
. O 

Lu ?-
CC Ri 

LU 

< 
CL 

I— CL 

•2 E 



o 
o 
(1) 
CL 
CO 
c 
CD 

c 
o 

CO 
CD 
U 
c 
CO 
c 
o 
c 
"(5 

u 
3 

CC 

o 
o 
LU 
OL 
CO 
Z 

0) 

i— 

z 
o 
r -
< 
o 
_ l 
CL 
OL 
< 
LU 
_J 
O 
CC 

o 

LU 

< 
o 
o 
_ l 

>-

. J 

o 
< 

LU 
H 
< 
a 

HI 

Q i 

O 
z; 
E 
o 
< 

(0 
H 
Z 
LU 

s 
5 
O 
o 

CD! 
Z 
a. 
LU 
111 

ac 
LU 
CO 

LU 
X 

< 
LU 
_ l 

o 

a 
LU 

< 
CL 

< 
LU 
Z 
v_ 
O 

o-
CO 
CC 
LU 

< h— 
LU CO 

' 3 
o 
o 
r— 

O 

g 
_J 
CQ 

=) 
CL 

CO 
_ l 
_J 

CL 
CO 
_ j 

O 
DC 

< 
o 
LU 
X 

o 

LU 
LU 
CC 
LL 

a 

< < 
LLJ LU 

dd 
CO 

LU DC 
O 
O 

QC 

CO 

o3 

_ l 

ZZ 
UJ 

o 
LL 
LL 
LU 

>-" < 
LU 

< a 
o3 
Q 
LU 
N 

< 
CD 
DC 
O 

DC > 

o =! 

cc O 
< z 
0- O 
LU CD 
CC QC 
< LU 

< 
LU 
_ l 

o 
o3 

< LU 
LU N 

>-

< 
CD 
DC 

o 

< 

00 

O 
z 
o 

LU CD 
— cc 
CL LU 

o3 

a > 
LU _ l 

LU 
O o 
LU LL 
DC LL 
< LU 

CO 
Q 
CC 

< 
X 
CD 
z 
CL 
0 . 
DC 
\— 
CD 

CQ 

1 -

co 

LU 
LU 
CC 

CO 

ro CM 
. o > 

cc 5 

< 
a 
LU 
r -

co 

CO 

z 
g 
CO 

LU 
LU 
QC 

LU 
LU 
QC 
LL 

QC 
LU 

< 
LU 
_ l 

o 

CQ 

LL 

o 

o 
cc 

o 
co CO 

< _J 

CO LL 

3 

o 
LU 
LU 

LU CC 
QC " 
< t>3 

CD 

>-
g 
_ i 
o 
a. 
CD 

co e yr 
o 
co 
O 

o 
a 
LU 

or 
3 

a 
LU 
QC 
CO 
< 

o 
o 

LU 
CO 
3 
QC 
< 
LU 

r -

o 

>-
-
LU 
LL 
< 
CO 
w" 5 
LU < 
CO DC 

o 
CO 
LU 

o 

o3 f>. 

LU Q 
O LU 
Z O 

< £ 
DC O 

LU I— LL 
DC 
< 

LU LU 

1 -
Z 
LU 
LU 

g 
CO 
I -
3 
o 
a 
LU 
H 
CO 
O 
Q. 
CO 

L^I 
< CO 

CD CO 

05 



Q 
LLI 
Q 
ZD 
_ l 
O 

CO 
H 
y : 
g 
< 
H 
CO 
cc 
LL 

CL 

< 
o 

y : 
o 
ZD 
CC 
\-

O 
LU 
CL 
CO 
Z 

CL 
LU 
X 
H 
LL 
O 
I -

^ < 
LU CL 
CC CO 
< < 

g 
h-

o 
LU 
CL 
CO 

Q 

O 

LU 
LU 
LX 
LL 

LX 
LU 

< 
LU 
_J 

o 
CO 
< 
LU 
LX 
< 
CD 
z 
y : 
LX 
< 
CL 
LX Z i 
O CL 

CO 
< _J 

^ 5 
UJ LL 

O 
g LU 
X LU 
LU LX 
> LL 
LU Q 
LX Z 
< < 

CO 

< 
X 
h— 
LU 
LX 

< 
LX 
O 
O 

LU 
X 
I -
LL 
LL 

g 
Q 
LU 

z 
o 

cc 
o 
o 

LU 
X 

C L 

O 

LX ' 
CL CM 

CM 

Cs-
CO 
CO 
LU 
O 
o 
< 
r -
LU 
LU 
LL 

LU 
LU 
LX 
X 
I -
Q 
LU 
yc 
LX 
< 

Q 
LU 
r -

o 
3 
LX 
r -
00 
CO 

Q 
LX 
co 
> 
CO 
Q 
LU 
CD 
CD 
< 
I— 
Q 
Z 
< 
CO 
X 

Cs-
LU 
CO 
3 

o 

CM 

C/5 

< 
Q 
o 
co 
>-
LX 
LU 
> 
LU 

Q 
LU 
H 

o 
LU 
CL 
C/3 

Cs-
>-
H 
CC 
< 
CL 

cs-
CO 
LX 
LU 
X 
CO 
3 
CD 

X 
LU 
LL 
O 
z 
g 
< 
o 
o 
_ l 

CD 

< 
O 

C/D 
Z 

g 
CO 

•sf 
CM 

a. 
o 
5 
o 

J2 
c 
a 
E 

o 
CJ 

o 
z 

o >-

CO 
LX 
LU 
X 
CO 

g | 

LU £ 
LU LU 
LX CL 

C/D 

C L ? 

< >̂ 
CL 
LU 
X 
r— 

LL 
o 
I -
LX 
< 
CL 

CO 
< 
a 
LU 
D 
3 
_ l 
O 

< ± 

Q 
LU 
_ l 
LU 
CO 
< 
_ l 

X 
CO 
< 
LX 
h-
LX 
O 
LL 
Q 
LU 
CO 
3 
CO ex. 
LU 

O 
o 
< 
o 

cs-P 2 c 
CJ LU -

zo x z_ 
Q O CO 
O LU < 
, 0 ! CC £ 
o- < r 

CO 

9 
_ I 

LU 

cc 
LU 

9 
CO 
r -
3 
o 
a 
LU 
cc 
o 
00 
CO 

cc 
LU 

z 
< 
r— 
z 
o 
o 
X 
CO 
< 

ro csj 
. o > 

CC 
ro 
o 

o-
LU 

CC O 
I— < 

w c 
co ro 



o 
=> 
Q 
O 
LT 
CL. 

UJ 

£ 
X 
CO 
cc 
LU 

< 
r— 
Z 

O 
o 
LU 
CD 
< 
CC . 

o 
I -

co 

o 
X) 
Q 
O 
CC 
CL t>. 

00 
_ _ i 

< LU 
O < 
Q LJ co 
CO 

UJ 
CD 
< 
DC 
O 
h— 
CO 

O-
Q 
LU 
CD 
< 
Z 

> 
_J 
CC 
LU 
CL 
O 
CC 
CL 
CO 
DC — 
LU CD 

_ z 
< —' 

o o 
O L U 

_r 
< 
CO 

LU O 
1 1 1 CO 

tr °2 
< Q 

CO 

Q 
LU 
> 
o 
DC 
CL 
CL 
< 
Z 
< 
z 
Q 
LU 
DC 

CO 
CO 
UJ 
_ l 
CQ 
h-
CO 
ZD 
CQ 

o 
o 

o3 
CO 

Z 

< 
CL 

g" 
ZD 
_ l 

LL 

CD 

CC 

< 
CO 

co" 
CO O 
LU CO 

CQ g 
< LU O 

< CO 

_5 tn % 
LU CQ LU 
DC < - I 
< O O 

LO 
CO 

>-
CC 
< 
Q 
Z 
O 
o 
LU 
CO 

Q 
LU 
CC 
o 
t -
CO 
CO 
I -

o 
Q 
O 
tr 
CL 

O 
Q 
Z 
< 
CO 

< 
z 
< 
LU 
_ l 

o 
t -
z 
LU 

LU 

CC O 

< o 
co 
CO 

o 
CO 

g 
ZD 
g 
_ i 
DC 
UJ 
X 
I -
O 
cc 
o 

O 
LU 
LU 
CC 
LL 

< 
LU 
_ l 
CO 
tr 
LU 
z 

o 
o 
o3 
CO 
ac 
z 2" 
_ i 
_ i 
< 

LU 

tr 

00 

cd 

CO 
CD 

CQ 

X 
H 

Q 
UJ 
LT 
O 
I -

co 
CO 
tr 
UJ 

0 -
LU 

tr co 
< Q 
°- • 

tr 
o 
co 

LU CL 
tr < 

u 
O) 
CO 

X 
CO 
< 
t r 
h-
i - CS-

L
A

N
 

E
S

) 

LL tr 
r -

Q 
LU z" 
CD O 
< t r 
z — 
< CL 

R
A

 

R
L

Y
 I0

S
 

UJ co" 
CL 1 -
O O 
DC ZD 
CL Q 

E
S

 

R
O

 

\— CL 
CO t r 
< UJ 

B
B

 

O
P

 

R
U

! 

X 
CO H" 
LU z 
t r < 
< a. 
o 
CO 

O cs. 

Q co 
LU z 
CO < 

. o 

Sd 
tr 

< LU 

>- co" 
—' cr 
tr LU 
LU i -
CL 

o LL 

co" 
r-
Z 
UJ 
> 
_J 

O 
CO 

£ -J 

co tr 
LU LU 

< O 

CO 

CO 

tr 
O 

CS-

Q 
CO LU 
CQ 
< 
a 
LU 
h— 
< 
CC 
ZD 
I— 
< 
CO 

< 

< < 

CD N 
< tr 

LU 
z 
< 
H 
z 
o 
o 

n csj 
. o 

> 1": 

cc R 

CSI 
•st 
CU 

S 1 
i i 
? 2 
LL 1— 



Q 
LU 
CO 
O 
_ l 

o 
cc 
LU 
X 
H 
< 
LU 

tz 
ZD 

Q O 
LU rr 

ZD 
O 

CC 
O O 
r— fc 
CO CC 

o 
X 
CO 
r-

Q 
LU 

- LU 
< > 
QQ LU 

CC 
CL 

CO O 
3 H 
LU D 
CC Z 

< 
ro 

Q ZD 
LU O 

' LU 
CC 

Q r— 
LU O 
yr LU 

o 
cc 

LU tU 
CC 

LU 

c c * 

CO « 
>- o 
cc z 
LU -

CO 
LU 

> 
CCi CO 
Q O 
LU CC 
CO CC 
=3 O 
CO O 

ro 

> 
_ i 
LU 

Q 
Z 
< 
>-
_ i 
DC 
LU 
CL 
O 
CC 
CL 

L L 

O 
Q 
LU 
CO 
O 
0 . 
CO 

CO 
LU 
CC 
I -

LU 
CC 

r>-
>-
_ l 
CC 
LU 
CL 
O 
CC 
CL 

Q 
LU 
CC 
O 
H 
CO 
CO 
LU 
CO 

o 
X 
y : 

LU 
DC 
<_ 
CO 

\— 
CO 

Q 
LU 
_ l 
LU 
CO 

X 

o 
< 
CO 

LU 

O 
o 
X 
CO 
< 
DC 

H r-

CO 
< 
CO 

LU ^ 

b LU O 

yr LU H cc LU 
LU 
DZ 
CO 
>-
CC 
o 
h-

LU — 
CO LL­

CS 
Q 

c o ^ 
cc <: 

Z LU 

CL < > 
CO 2 ± 

ro 

>-
Z 
3 

o 
o 
LU 
X 

LU 
LU CC 

CQ 
< 
_J 

I 
CO 
H 
LU 
LU 
X 
CO 
CO 
Q 
CO 

CC 
3 
O 
o3 
Z 
g 
i -
< 
H 
CO 

yr 
O 
I -
h-
X 
g 
or 

Q 
LU 
CD 
CD 

CS-
CO 
CO 
LU 
O 

>. o 
or 
LU 
CL o 
or 
CL 
X 
CO 

< 
LU 
LU 
CC 

> 
yr 
LU 
UJ 

Q 
LU 

LU 
CD O 
CC UJ 
LU CL 

CO 

LLJ == 

ro 

LC 

sf 
<1> 

CO 
I -
cc 
< 
CL 

| & 

11 
_J CL 

<- °3 
111 
rr m 

CO 

UJ 
H 
Z 

< 
5 
I— _ z or 
UJ < 
5 3 
9- CD 
ZD LU a or 
UJ|< 

o 

^ co 
O or 
LU O 
L J 

-51 
CL -

CO 
or 
o 
co 
CO 
LU 

cc 
CL 
o 

CD 
z 
yr 
or 
o 

3 

o 
co 
a 
O 
O 
CD 
z 
co 
_ i 
o 
o 
I -
Q 
2 CS-
< Z 
1 O 

zJ E 
< a 
LU Z 
DT O 
< O 
CM 
•sf 

Cs-
Q 
LU 
Z 

< 

_ i 

or 
LU 
Q. 
o 
cc 
CL 

CO 

cc 
LU 
Q 
Z 
CC 
CD 
X 
o 
z 
LU 
CQ 
LU 
CC 
<^ 
CO 
-st 

H 55 

2 "5 



oc 
LLI 
Q 
Z 
CC 
CD 
LU 
X 
I— 

CD 
z 
CO 
X i 

z 
LU 
X 

Q 
LU 
CO 
ZD 

< 
LU 
_J 
DO 
< 

> 
< 
LU 

CO 

CO 
LU 
X 

o 

UJ 
LL 
< 
CO 

LU 

£ 
X 

CO 
ac 
o 
o 
X 

I -

co 
O 
X 
Q 
< 
LU 
X 
CC 
LU 
> 
o 
o 
LO 

Q 
Z 
< 
Q 
LU 
H 
< 
CC 

CO 

<z% cc -d 

co 
LU 
I -
Q 
< 
o 

< 
LU 
X 
r -
LU 
> 
< 
X 
o -

> 
_ l 
O 
Q 
CC 
O 

Lu O 

Q 
LU 

> 
o 

o 
< 
Q 
LU 
ac 

LU CC Q j 
< 

DC 

o 
LL 
DC 
LU 
CL 

CC 

CO 

LU 
CQ 

LU 
CO 

o 
X 

co" 
DC 
O 
I -

co 
LU 

_ CC 
oc cc 

< 
ac 

>-

O Lu 
LU CL 
CD 9z 

—. ty co 
y LU ZC 
CO z . 

< _5 

o 
< 
CQ 
X 
CO 

< 

LU 

o 

o3 

Q 
LU LU 

DC 

CO 
Q " 
UJ 
_J 
LU 
CQ 
< 

Q 
LU 

LU ( j 
CO ^ 

< 

>-
CC 
LU 
CL 
O 

DC DC 
CL 

I -
co 
< 
LU 
_J 

Q 
LU 
I— 

o 
LU 
C L 

co 

a 
LU 
CD 
CD 
P~ 
CO 
DC 
LU 
Q 

LU 
_ l 
CQ 

err 

O 

_l 
OC 
LU 
r-
QL 
< 
ZD 

a 
05 

o3 

Q 
LU 
CD 
CD 
< 
f-
co 
CD 

co 
z 
< 
X 

o 
CO 

< 
1 CS-

CD x 

r - Z 

Q 
LU 

o 
CO LU 
LU C L 

CO 

< ? 

a 
LU 

o 
LU 
0 . 
CO 

oO 

Q 
LU 
CD 
CD 
< 
r -

co 
ac 
o 
< 

O 

DC 

a 
x 
LU 
CC 

Q 
LU 
CO 
O 
_J 

o 
a" 
LU 
CC 
UJ 

o 
CO 
LU 

LU 
a t 
O 
DC 
CQ 

S2z 
Q- < 

Q 
LU 
DC 

LJJ LU 

O 

LO 

g 
H 
Q 
Z 
o 
o 
Q 
O 
o 
CD 

Z 
CO 
h -
LU 
ac 
o 
o 
CO 

CO csi 
. o 

11 

•vt 
•vt 

CO 
CL 

CO ro 
r- § 

E iS 



>-
LU 
X 
I— 

OC 

o 
LL 
Q 
LU 
VC 
CC 
< 
CO 
LU 
X 
o 
m 
cc 
LU 

yr 
< 
LU 
CO _ l 

o 
cc O 
< o 
co 

o -
Q 
LU 
Q 
Z 
X ) 

o 
Cl-
CO 

>-
_ l 
or 
LU 
CL 
O 
cc 
CL 

LU 

CL 

3 

a 
LU 
_ l 
< 
g 
cc 
I— 
o 
LU 
_ l 
LU < 
CO 

•st 
LO 

LU 
LU 
CC 
X 
r -
cc 
o 
LL 
DC 
< 
LU 
_ J 
O 
CO 
LU 
X 

o 
CQ 
DC 
LU 
vr 
< 
LU 
DC 
CQ 
LL 

° a 
LU 

_ vr 
O or 
a: < Q 

z 
< 
f -
LU 
LU 

LO 
LO 

O 

n 
CL 

a a 3 
o 
oc 
CD 
CO 
yr 
< 
UJ 

CO cc 
Q CQ 

O O 

< 
° 3 

22 co 

Hi 2 

< 
LU 
QC 
<_ 

CD 
LO 

CO 
LU 
g 
_ i 
CL 
co 

Q 
LU 
DC 
3 a 
UJ 
oc 
CO 
< 
Q 
LU 
QC 
LU 
> 
o 
o 
co 
CQ 
I 

3 
CQ 

X 

_ i 

a 
< 
LU 
X 
OC 
LU 
> 
o 
LU 
OC 

X 
o 
< 
UJ 
I-
< 
a 
LU 
H 
CO 
O 
CL 
CO 
OC 
UJ 
CQ 

LU 
CO 
z 
O 
CL 
CO 
LU 
QC 
>-
O 
z 
LU O" 
O UJ 
DC 2 
LU O 

X 
CL 
UJ 

UJ 
UJ 
QC LU 
< h— 

co 

Z 

g I 
cs-

=; CO 
CD 

LU r— 
r - LU 
CO LU 
< 2 

08 P 

Z Z 
O LU 

_ I— 
UJ DC 

< 
CL 
LU 
Q 

Q 
LU 
CO 
CO 

0- CO 
22 Q 
CM 
CD 

CC 
O 
LL 
LU 
X 

o 
LU 
CC 
a: 
o 
o 
x 
o 
< 
LU 

a 
UJ 

LU 
D 

X 
o 
< 
LU 
cc 
o 
LL 
LU 
I-
< 
a 
cc 
LU 

* z 
LU g 
z a" 
m u 
o < 
z LL 

* o 

LU § 
X — 

5 Lr 
E CC 

£ ° 
« o 
x p 

o 
>-
CL 
O CJ 
U LU 

CC 
cc 
o 
o 

z 
g 
i -
LU 
_l 

a. 
O O 
o o 
z z 
O O 
a. a 
3 3 

(U 
LC 

-3-
<D 
CD 
ro 

CL 

CD ro 

i- § 
~ CO 

LL I-



LU 

c 
o 
U 
CU 
a 
co 
_c 
l _ 

JUL 
O 
CO 

cc 
sz 
CO 
CO 

cc o 
I -
o 
LJJ 
D_ 
CO 

z 

z 
g 

< 
g 
_ i 
tx 
a. 
< 
LU 
- J 
O 
CC 

LU 

z 
g 
i— 
< 
o 
o 

=! LU 

< < 
a 

z 
Q. 
LU 
LU 

LU 
CO 
ia 
o 
X 

< 
LU 
_ l 
o 
08 
Q 
LU 
I -
z 
< 
CL 

< 
LU 
Z 
yr o 

0 
CO 

cc 
LU 

LU CO 
" 3 

O 

o 

o 

o 
co Z i 
LU co. 3 

CL 

CO 
_ ] 
_J 

CL 
CO 
_J 

o 
cc 

< 
o 

LU 
X 

o 
LL 

LU 
LU 
CC 
LL 

Q 

< < 
LLJ LU 

dd 
< CO 
Lu cc 
cc o 
< o 
CO [ j . 

CN 

O 
CO 
Q 

cc 

< 
X 
CO 

z 
CL 
CL 
CC 
I -

CQ 

3 

CO 

LU 
LU 
QC 
LL 

< 
LU 
QC 
< 
CO 

00 

CO 
H 
X 
LU 

< 
Q 
LU 
\— 
CO 

o 
CL 

CO 

z 
g 

co 

x 
LU 
LU 
QC 
< 

LU 
LU 
QC 
LL 

QC 
LU 

< 
LU 
_J 
O 

CQ 

O 
CC 

CO 

o 
LL 
o 

^ LU 
O LU 
UJ pc 
CC LL 

< oa 

10 

X 
o 
< 
LU 
LU 
Q 
CO 
I -
3 

o 
Q 
LU 
r-
CO 
O 
Q_ 
CO 
z 
g 
CO 
b 
z 
yc 
O 

cs-
LU 
o 
z 
< 
QC 

LU h-
CC 
<_ 
CO 

LU 

UJ 
CO 
3 

QC 
< 
LU 

° C O 
O U J 
LL- O 
>- z 
- < 
LU QC 

< z 
CO LU 

co" - j 
CO < c 

CO LU 

< g 
CO 3 

o 
Q 
LU 
I -
co 
o 
CL 

CO 
z 
g 
CO 

nt 
a ro CN 

. o 
> ~r 

cc 5 
00 
o 

< 
X 
h-
LU 
QC 

< 
QC 
O 
O 

LU 
X QC 

o 
LL O 
U I 
O LL 

LU X 
H 

o 
I -
0 . 
O 
H 

QC O 
LU rjc 

£3 
CN 

O 
CD 
•st 
CD 
Cn 
CO 

CL 

CD O 

~ CO 

oi or 



o 
CO 
CO 
UJ 
o 
o 

LU 
LU 
LL 
LU 
LU 
DC 
X 
h-
Q 
LU 

yr 
DC 

Q 
LU 
r— 
O 
=3 
DC 
r— 
CO 
CO 
O 

CN 
CN 

CJ 

CJ 

Q 
LU 
CD 
CD 

< 
CO 
ZL 
\— 

Z 

o 
? g 

CL 
co 22 
< t= 

LU 
CO 
ZD 
O 
I 

Q 
LU 
H 

o 
LU 
CL 
CO 

CO 
OC 
LU 
X 
CO 
D 
CD 

X 
LU 

LL 

o 
r -
< 
o 
o 
_ l 

CD 

< 
O 

CO 
z 
CD 
CO 

•st 
CN 

X 
CO 
< 
DC 
\ -
DC 
O 
LL 
Q 
LU 
CO 
ZD 
CO 
DC 
LU 

O 
O 
_ l 
< 
o 
^ cs-
LU -
X X 
O CO 
LU < 
DC F < fe 
ro 

LU 

g 
CO 
r -
X 
o 
Q 
LU 
DC 
O 
I -
co 
co 
DC 
LU 

z 
< 
I -
z 
o 
o 
X CO 
< 

o-
LU 

cc! o 
=z CL 

CN 
rd 

< 
t— 
LU 

D. 
< 
CC 

o 
CO 
x" 
CO 
< 
DC 

Q 
LU 
CD 
< 

CC 
LU 

S t 

CO LU 
LU 

CO 

< o 
> CO 

> o 
LU CC 
CC LU 
< < 
ro 
rd 

o3 
Q 
LU 
CC 

o 
I— 
CO 
^ 
_ l 
CC 
UJ 
CL 

o 
DC 
CL 
DC 
LU 
r -
< 

DC 
CD 
»3 

CC 
CD 
yr 
o 
< 
cc 
X 
CO 

Cs-
Q 
LU 
CD 
< 

LU Z 
DC < 

•sf 
rd 

LU 
LU 
CQ 
CO 
CL 
< 
CC 
r - Cs-

LU 

CO 

£o 
• Q 

LU 
CL 

=5 CL 
O X 
O CO 
< oa 

— Q 
CC LU 
CD > 
y_ O 
O ^ 
< LU 
CC DC 
ZL 
CO 

>-
_ l 

cc 
LU 
o_ 
o 
cc 
CL 

co 
rd 

CO 

CS-

Q 
LU 
CD 
< 

> 
_ i 
DC 
LU 
CL 
O 
CC 
CL 

oa 
cog 
CD N 

CC * LU 

m 
LU Z 
CC o 
< o 
co 
od 

Q 
LU 
I -

o 
LU 
gc 
o 
co 
LU 
CD 
DC 
< 
X 

o 
CO 
Q 
CC 
LU 

? L U 

UJCO 

o n 

cc 
DL X 

CO 

cc 
LU < 

DC LU 
< CO 

| s -

cd 

ro CN 
. o > 

QC S 
ro 
O 

ra 
CL 

X 

<i >, to 

<D O 
r- ^ 

.sr 
CD 

Dl CL 

I ^ 



JB. 
S B 

E 

o 

CD 
Z 

or 
UJ 
i— zz 
LU 

o 
cc 

o 
cc: 
LL 
Q 
LU 
r -

LU 
Q > 
LU LU 

CC 
ZZ 
LU 
> 
LU 
CC 

a 

CL 

cc 
LU 
I -
< 

LU X 
m % n 
co < o 
CC 5 £ 

CO ^ 
CO ^ LU 
LU Q I 

o cc V— 
O > o 
CC 2 : 2 
CL LU ^ 
CO LU 
< X LU 
X I - - I 

ui 
O 
z 
< 
Z : 
LU 
H 
Z i 

< J 

£ 
H 
Z ; 
LU 
£ 
CL 5 a 
LU 

00 
rd 

o 

CO 
t— 
CC 
< 
CL 

co 

o | 
X 
CL 

o3 
CO" 
QC 
O 

CO 
CC 

o 
CO 
CO 
LU 
CC 
CL 

o 
o 

o 
LU 
LU 
CC 
LL 

< 
LU 

O 
CC 

o 
CO 
CO 
LU 
QC 
CL 

o 
o 
cc 
< 
X 
o 
< 
LU 
CO 

CO 

I— 
< 
CC 
LU 
CL 
O 
CD 
z 
X 
CO 

CD zz 
cc 
X 
Q 
Q 
LU 
CO 
X 
LU 
CL 
CL 
CO 

CD 
Z 
yr 
cc 

or 
LU 
CL 
o 
cc 
Q. 

Z 

o 
E b 

CO 

Q 
Z 
o 
o 

5 ^ 
Q < 
LU Q 

X 
H 

W D 
Q LU 
LU CD 

CO 1 2 

- >-
_J —I 

< cc 
LU LU 
—1 CL 
O O 
cc cc ccS 

2 1-b LU 
cc CL 
< 2 
Ph o 

O 
H 
< 
CC 
< 
CL 
LU 
W _ 
CC LU Q 
LU CO 

r -
co 
< 
LU 

< 
a 
LU 
I— 
O 
LU 
CL 
CO 

z 

a 
LU 
CD 
CD 
< 
I -
co 
QC 
LU 
Q 
Q 

CO 

Q O 

< OC g 

LU 
_ l 
CQ 
< 
I— 
CC 

o 
CL 

LU 
CC 

tL 
O 

c a> 

o 
u 

> 
_1 
OC 
LU 
H 
QC 
< 
X 

o 

< 
O 

s 
I -
o 
LU 
_ l 
UJ 

Q 
LU 
CO 

O 
o" 
LU 
CC 
LU 
> 
o 
o 
CO 
LU 
X 
o 
CQ 
QC 
LU 

O 
CL 
g 
cc 
1 -

o 
LU 
_J 
LU 
LU 
CC 
< 

CO CM 
. O 

> "r: 
cc ro 

O 

o 
00 

cu 

O 
LU 
CO 
ZD 

Z 

to 
LL 

CD 
03 

z 
g 

o 
0 
Q 
O 
o 
CD 

CO 
H 
LU 
yr 
o 
o 
CO 

LU 

cc 

LU 
yr o or 
CQ 
H 
O 

< 
a 
LU or 
LU 
> 
o 
o 

E "Si 
LL S 

CD o 
in 

CM 
LO 



>-
LU 
X 
I -
r -
< 
X 

Q 
LU 
y . 
oc 

co 
LU 
X 
o 
CQ 

cr 
LU 
yr 
< 
LU 
cr 
co < 
LU 
cr 
<_ 
00 
LO 

O 
cr 
O 
o 

o 
Q 
LU 
Q 
Z 
X 
O 
cr 
CD 
> 
ct: 
LU 
0-o cr 

LU 

Q_ 
X 

o 
LU 
_ l 
< 
o 
cr 
h-
o 
LU 
_ l 
LU 

< 
CO 

•st 
LO 

LU 
UJ 
cr 
x 
t— 
cr 
o 
LL 

cr 
< 
LJJ 
_ l 
O 
CO 
LU 

X 
o 
CQ 
CC 
LU 
yc 
< 
LU 
cr co 

O 
cc 

Q 
LU 
yc 
cc 
< 

QC r-
< LU 

cotr1 

l O 

LO 

< 
O 
QC 
I— 
O 
LU 
_J 
LU 

< 
cr 
o 
LL 
Q 
UJ 
CO 

< 
g 
cr 
f— 
o 
LU 
_ l 
LU 
Q 
LJJ 
LL 
I -
cc 
LU QC 
O 
< 
CO 

CO 
LO 

< 
LU 

cr 

n 
Q 

O 
Z 

K 
o 
< 
o 

LU 
> 
LU 
cr 
o_ 
O 
i-
UJ 
t-
< 

O CO 
LU Q 
Q CC 
< < 

N 
< 
X 

O UJ 

CO 

CD 

X 
o 
< 
LU 
I— 
< 
Q 
LU 
H 
CO 
O 
CL 
CO 
CC 
LU 
CQ 

LU 
CO 

z 
o 
CL 
CO 
UJ 

cc 
>-
o 
z 
LU o 

^ ? 
LU O 

X 
UJ CL 

UJ 
LU Z J 
QC LU 
< r— 
CO 

g 

2 C--
= CO 
5 O 

LU r-
h- LU 
CO LU 

< 2 

< 
z 
LU 

l -
QC 
< 
CL 
LU 
Q 

Q 
LU 
CO 
CO 
X 

o 
CO 
Q 

tc 
o 
LL 
LU 
X 
I -
z 
o 
z 
g 
i— 
o 
LU 
LC 
LC 
O 
O 
X o < 
LU 
Q 
LU 

z 
LU 
Q 
X o < 
LU 
LC 
O 
LL 
LU 
H < 
Q 
LC 
LU 

* Z 
S " 

CL 

o 
< 
LL 

o 

5 OL 

E ° 
CO o 

LL < 
O LU 
> > 
o o 
U LU 

< QL 

O ° 

< ° 
- 1 it a O 
z z 
g g 
i— i— 
LU LU 
_1 _1 
CL CL 
s s 
o o 
o o 
z z 
o o 
CL CL 

CO (N 
. O 

> 
oc 9 

co 
o 

o 
cn 

cu o 
i- 2 

o i Q ; 

I 5 



0) 

I -

C 
o 

X v 
o 
(1) 
Q. 
CO 
c 
d) 

z 
o 
I-
< 
o 
_ l 
OL 
OL 
< 
LU 
_ l 
O 
CC 

£ o 

CC 
o 
I -
o 
LU 
CL 
CO 

z 

CO 
3 
O 
x: 
CD >_ 
co 

jO 

.2 
CD •+•> 
co 

LU 

O 
H 
< 
O 

o 

< 
LL 

LU 

< 
Q 

< 

o z 
K o 
o 

z 
LU 
s 
s 
o 
o 

z 
E 
LU 
LU 

Ol 
co 
ZD 

o 

LU 
X 
I -

o 

< 
LU 
_ l 

o 
o3 
Q 
LU 

< 
CL 

< 
LU 
Z 
vr 
O 

o 
CO 

cc 
LU 

< H 
LU CO 

' X 
o 
o 
H 
o-
O 

co Zi 
LU CQ 
O 3 
Q CL 

CO 
_ l 
_J 

CL 
CO 
-J 

o 
cc 

< 
o 

LU 
X 

o 
LL 

LU 
LU 

or 
LL 

UJ LU 

dd 
CO 

QC 
UJ CC 

O 
O 

CO j r ] 

CNJ 

o3 
> 
_ l 
I-
LU Z 

O < 
— LU 
LL _ j 

O 

O 
Q 
LU 
N 

< 
CD 
CC 

o 
°J >-
LU ^ 

<l 
CC ^ o 

z 
CO o 
LU (D 
CC CC 

LU 

cs-
CO 
Q 
CC 
< 
N 
< 
X 
CD 

CL 
Q. 
CC 

t 
CD 

CD 

X 
I -
co 
LL 

LU 
LU 
CC 

LU 
QC 
< 
CO 

o-
co 

X 
LU 

< 
h-

< 
Q 
LU 
I -
co 
o 
CL 

CO 
z 
CD 
CO 

LU 
LU 
QC 

LO 

LU 

CD 

x£ 
<R 
LLI CO 
LU CO 
Q LU 
^ CO 

° i 
Q < 
LU _J 
I— LL 
O ? 
°- Q 
CO LU 

CC 

<2 5 
CO O 
= LU 
CD DC 

CO 
< 

LU 

o 

< LU 

CO 
< 
LU 
QC 
< 

CD 

CO CNJ 
. O > 

CC § 

LU 
CO 
X 
cc 
< 
LU 

O 
O 
LL 

> 
-
LU 
LL 

0 
CO 
LU 
o 
z 
< 
cc 

< z co Lu 

CO < c 

CO LU 
< Q 

CO 

QC 

X 

o 
Q 
UJ 
\— 
CO 
O 
CL 

CO 
Z 
CD 
CO 

CO 
CL 

< 
LU 
_ l 

o 
co 
< 
LU 
CC 

< 
CD 
z 
vr 
cc 
< 
CL 
CC 

o 
< 
CC CN-

LU zi 
O CL 
X ^ 
LU = ! 
> o 
LU LL 

o 
CO LU 

LU 
QC 
LL 

O 
Z 
< 

CO 

— o 
x: 

CD CD 

§ 5 
-t^ CO 

E B 
ro <5 

LL 2 



CO 

< 

UJ 

> 
UJ 
>-
o 
z 
UJ f>. 

ct : U J 

UJ h -
< 

U J Q 

LU LU 

CO 

CD 
< 
CO 
X 
h -

O LU 

p tr 
= 5* 
o o 
CO 2 

o x 

LU 
X 

z 
o 

° p 
LU < 
ctr P 
< co 

o 
Q 
LU 
r -
Z 
X 

o 
o3 

Q 
LU 
_ l 
D_ 

a 
X 
CO 

> 
cr 
LU 
CL 
O cr 
CL 

O 

CO 

Q 
< 
I— 
CO 

CO 

co! 
03 
ui 
i 
«; 
3 
' Z i 

H 
X 
LU 

LU 

U . 

o 
ci 

< 
X 
H 
UJ 

cr 

< 
cr 
o 
o 

LU 
x cr 

O 
o 
_ l 

O LL 
LU 
X 
H 

o 
r— 
C L 

O 
I -

>-

LU Q: 

or-
cc CM 

•sr 

CM 

CO 
CO 
UJ 
o 
o 

LU 
LU 
LL 

LU 
LU 
cr 
X 
I -

Q 
UJ 
y_ 
cr 

Q 
LU 
\— 
o 
X 
cr 
h -
co 
CO 

CM 

Cs-
Q 
LU 
CD 
CD 

< 
CO 
X 
f - o -

z z 
o o 
s p 

"ft 
co CO 

< ? 
LU 
CO 
X 

o 
X 

O X 
LU I -
CL 2 
CO o 
z ^ 

Cs-
CO 

cr 
LU 
X 
CO 
X 
CD 
z 
I -

x 
LU 

LL 

o 
o 
_1 

CD 

O 

CO 
z 
CD 
CO 

CM 

cr 

r— 

o 
X 
Q 
O 
0 . 
Q . 
UJ 

£ 
X 

CO 
cr 
LU 

o 
o 
LU 
CD 
< 
cr 
o 
h -
co 
r— 
O 
X 
Q 
O 
0 . 
CL 

LU 5X 
CO 

m cr 
< 
o 
a 
LU 
> 
o 
or 
Q L 
CL 

< 

LU 
Z 
< 
LU 
_ l 

o 
oQ 

CO 

< 
C L 

9" 

cr u-
CD 

Cs-
CO 
_J 
LU 
CQ 
< 

CO 

CO p 

co cr 
LU < 
CQ CO 

CO" 

It 
LZ O 
UJ gj 
CM 
CO 

ro rsi 
. o 

> d. 

CC 5 

i n 
a> 

LU 

CO or 
UJ 

o 

CO 

d. 
s g 
tt) (1) 

i - ra 

E S 
ra <2 



c 
o 

X J 

u 
CD a 
co 
c 
L -

d) 
r— 
j>» 
JZ 
c 
o 

CO 
3 
o 

J Z 
cu 
1-

ro 

ro 
'SZ 
CD +-> 
CO 

a. 
< cc o co 

< 

x" d 
co h-
< LU 
cc ~ 
r— Q 

CC < 
„ O 

CD CQ 
Q 
CC 
< 

2 O 

> Q 

LU O 
a- § 
O 
QC CO 
CL ' 

LU 
_ l 
_ J 
< 
CL 

CO 
LU 
1-
00 
< 

LU r— 

•sT 
CO 

Q 
LU 
_l 
O 
> 
o 
LU 
QC 
Q 
QC 
< 
O 
CQ 

a 
QC 
< 
o 
CO 

CO 

DC 
O 

o 
a 

co LU 
ca CD 
< < 
LU < 

cc 2 
QC 
LU 
CL 
O 
OC 
Q. 

Q 

< < 

CD N 
< 
rc L L 

LU 

LU 
or 
< 

o 
o 

CD 
CO 

vc 
or 
o 
LL 
LU 
X 
I-
QC 
O 
L L 
CO 
LU 

o 
CQ 
LU 
X 
< 
Q_ 

o 
CC 
CL 

>-

Q 
LU 
CD 
< 

>-

X LU 
LL CL 
LU O 
CC QC 
< 0-

r--
cd 

DC 
LU 

< ^ 

O 
0. 
oc 

LU LU 
CD 
< 
CC i 
co cr 
LU O 

co , 

X 

o 
LU 
> 

LU LU 
OC oc 
< CL 

Q 
LU 
1-
< 
z 
CD 
CO 
LU 
Q 
< 

Q 
LU 
CC 
O 
H 
CO 
CO 
I— 
LU 

Cs-
< 
LU 
OC 
< 
LU 
CD 
< 
OC 
o 
H 
CO 

X 
CO 
< 
oc 
H 
QC 
O 
LL 
Q 
LU 
CO 
X 
CO 
oc 
LU 

z 
o 
o 
_ J 
< o 

cs-
LU B 

X X 
O CO 
LU < oc 

CS-

LU 
O 
z 
< 
DC 
I-

z 
LU 
X 
o 
< 
LU 

CO 
H 
X 

o 
Q 
LU 
I-
CO 

o 
CL 
CO 
_ J 
LU 
CQ 

•st 
o 

< 
CL 

LU 
CC 

CD 
Z 
yr 
QC 

Q 
Z 
X 
o 
CO 
a 
o 
O 
CD 

co 
_ i 
o 
o 

o 
H 
D 
Z 
o 
u 

LU 
CL 
CL 
CO 

ro 
LL 

CN 

§ 5 

E £ 
ra 

IL :> 



CO 

< 
LLI 

< 
Q 
LU 
r— 
O 
LU 
CL 
CO 
Z 

oa 
Q 
LU 
CD 

CD 

CO 

oc 
LU 
Q 
Q 

< 
_ l 
LU 
_ l 
CQ 
< 
r -
cr 
o 
Q. 
LU 
cr 
< _ 
ro 

ra 
D 

O 
Z 

CL 

CJ 

cf 
« I 

£ 
o 
O 

o 
z 

cs-
>• 
_ j 

or 
LU 
I -
or 
< 
x 
a 

< 
g 
cr 
j -
o 
LU 
- j 

© 
LO 

CS-
Q 
LU 
CO 
O 
_J 

o 
a" 
LU 
cc 
LU 
> 
o 
o 
co 
LU 
X 
o 
ca 
or 
LU 
o 
CL 

g 
r -

o 
LU 
_ l 
LU 
LU 
Qi 
< 

LO 

< 
Q 
LU 

cr 
LU 
> 
o 
o 
cs-
z 
g 

a 
z 
o 
o 
a 
o 
o 
CD 

co 
I -
LU 
yr 
o 
o CO LU 

yr 
O 
cr 
co 

cc O 
< z 

CN 
LO 

>-
LU 
X 

H 

< 
X 
o 
h-
Q 
LU 

yr 
Q. 

CO 
LU 

X 
o 
CQ 

cr 
LU 
yc 
< 
LU 
CC 
CQ 

o 
QC 
r— 
Z 
o 
o 

LU 
LU 
QC 
X 
h-
cc 
o 
LL 

CC 

< 
LU 
_ l 

o 
CO 
LU 
X 

o 
CQ 
QC 
LU 
yc 
< 
LU 
QC 
CQ 
LL 
O 

CS-

a 
LU 
yc 
cc 
< 

£ a 

cc 
< 
CO 

LU 
LU 
LL 

•st 
L 6 

< 
g 
oc 
H 
U 
LU 
_ l 
LU 

< 
QC 

o 
LL 
a 
LU 
co 
X 

z 
< 
g 
QC 
I— 

o 
LU 
_ l 
LU 
Q 
LU 

CC cs-
LU DC 
O < < °-

LU 
CO CC 

LO 
LO 

CD 
X 
_ l 

O CL 
a 
z 
X 

o ° 
x 0 2 

b CD 

co 
a 
oc 
o 
o 
z 

« CO 

L J J 2 

fe ° 
L I J 2 

oc 
LU 
CL 
O 
OC 
CL 
co" 
yc 
< 
LU 
DC 
CQ 

r -
< 

< 
LU 
OC 
<_ 

CO 
LO 

CO 
LU 
g 
_J 
CL 
CO 

O 
LU 
\— 
LU 

Z 
LU 
> 
LU 
QC 
CL 

LU 
I - cs-
< CO 
X \— 

a ^ 
uu UJ 
a 
a 
<: 
QC 

Q 
O 
O 
< 

LU o3 
CO CL 

O 
CC _ l 
°- E 
CD co 

CO" 

x § 
CD < 

N 

c o | _ 

LO 

CS-

Q 
LU 

tr 
X 

a 
LU 
DC 
CO 
< 
a 
LU 
DC 
LU 
> 
o 
o 
a 
z 
< 
CD 
z 
yr 
DC 

CO 
I— 
X 
CD 

< 
LU 
DC 
<_ 

CO 
LO 

rs 
D 

O 
z 
EL" 
c j 
< 
o 

ro rsi 
. o 

> ^ 
a> ro 
CC s 

CO 
CL 

m <£. 
S § 
CD Cl) 

i - ra 

I -
E 5j 
CO JS 

LL S 



o 
<U 
CL 
CO 

r— 

CO 
3 
O 
SZ 
CD 
k . 

CO 

w 
.5 
CU +-> 
CO 

X 
o 
< 
LU 
(-
< 
Q 
LU 
h-
co 
o 
CL 
CO 
CL 
LU 
CO 

LU 
CO 
X 

o 
CL 
CO 
LU 
cc 
> 
o 
z 
LU o~ 
O LU 

O 
X 
CL 
LU 

LU 
LU _ 
CC LU 
< H 

CC 
O 
LL 
LU 
X 
I-
z 
o 

o 
LU 
ct 
ct 
o 
o 
X o < 
LU 
Q 
LU 

LU 
O 

X 
CJ 

55 
CC 

o 
LL 
LU 
I-< 
Q 
Ct 
LU 

LU g 

m u 

LL 
Ct 
o 
CO 
z 
O 
i -
o 
< 
LU > 
o 
UJ 
Ct 
ct 
o 
o 
LL 
O 

CO CN 
. O 

g o 
H t-
LU LU 

a 
s 

o o 
o o 

z 
o o 
a. CL 
3 3 



cz 
O 
O 
CD 
a 
co 
_c 
1_ 

CD 

>» 
SZ 

Ig 
ro 
CD 

c 
<D 

o 

cc 
o 
o 
LU a. 
CO 
z 

< 
o 
_ l 
a. 
QL 
< 
LU 
- I 
o 
ct 

LU 
i 
i -

o 
< 
O 
O 

=! LU 
O H 
< ^ LL Q 

tn 

LU 
X 
r— 

O 
H 

z 
< 
LU 
_ l 

o 
o3 
Q 
LU 
I— 

z 
< 
< 
LU 
Z 
yr 
o 

CO 
CC 
LU 

< . 
UJ CO 

X 
o 
o 
H 
O-
O 

CO Z i 
LU CQ 

X 
CL 

CO 
_ l 
_1 

Q. 
CO 
_ J 

O 
CC 

o 
_ J < o 
LU 
X 

o 

LU 
LU 
CC 
LL 

< 
LU 

< - 1 

LU O 

CM 

>-

I 
LU 
> 
DC 
Q 

> Z 
< 

< LU 
LU ^ 

CO 0 3 

< a 
LU LU 
DC N 
< Z 
LU < 

CD CD 
< DC 

s? 
zd 
I o 
ag 
oo LU 

< ^ 
S i-
LU Z 
X LU 
O o 
LU LT 
DC LL 
< LU 

CO 

co 
Q 
DC 

< 
X 

CD 

CL 
0. 
QC 

t 
CD 

CO 

co 
LL 
O 
LU 
LU 

or 
LL 

< 
LU 
or 
< 
co 

Q 
LU 

or 
X a 
LU or 
CO 
< 
a 
LU 
H 
CO 

o 
Q-
co 
z 
CD 
CO 
CD z 
yr 
o 
CO 

o 

LU 

or 

CD 
z 
or 
< 
LU 
X 

< Q 
yj LU 
5 or 

X 
a 
LU or 
co 
< 
a 
LU 
H 
CO 
O 
CL CO 

CO CO 

< z 
C D ^ 
> - w 

r LU 
JJ w 

LL X < z co o 
I-" 
< 
X 
a 
or 
< 

o 
LU 
I-
o 
or 
0. 

CD 

CO CM 
. o 

11 

< 
X 
r— 
LU 
or 
o 

o3 

LU 
> 
or LL r--

LU 
> 
or 
Q 
LU 

LU 
X 
I-
LL 
LL 
O 

CO Q 
CC LU 
LU • -
X 
m x 
3 0 CL 

or o 
LU or 

CM 

CM 

CO 
CO 
LU 
o 
o 
< 
I-
LU 
LU 
LL 

LU 
LU 

or 
X 
H 

a 
LU 
yr 
or 

a 
LU 
1-
o 
x 
or 
H 
CO 
CQ 

CM 
CM 

a> 

§ < 
c CO 

E o 
co .t; 



C 
O 
+3 
O 
CD 
Q. 
CO 
c 

CD 

CD 

c 
CD 

O 

X 
I -

Q 
LU 
O 
CD 
< 
h— 
Q 
2 
< 
CO 
X 

O 

CN 

00 
< Q 

f -
o 

t o . 
5oo 
Q -
LU LU 

LU o 
X 

o 

cs-
00 
cc 
LU 
X 
00 
X 
CD 
z 
I -
X 
LU 
LL 

r— 
< 
o 
o 
_ l 

CD 
X 
H 
< 
g 
Q 

00 

z 
52 
00 
•st 
CN 

1— 
o X 
Q 
O 
CC 
CL 
LU 
> 
< 
X 
CO 
cc LU 
z 
< 
I -
z O 
o 
LU 
CD 
< 
cc 
o r -
CO 
1— 
o X 
Q 
O 
CC 
CL Cs-
_ i CO 
_ i _ i 
< LU 

o CO < 
Q _ l 

,-
rd 

t— 
LU 
Z 
CQ 
< 
o 
Q 
LU 
> 

o 
cc 
CL 
CL 
< 

CO 
cc 
LU 

z 
Q UJ 
LU _ j 

9c o 
o3 

co co 
CO t_ 
LU 2. 

< 
CQ CL 
< -

CO 

O 
CO 
O 
Cd 
LU 
< 

CS-
LU 
LU 
CC 
LL 

v. 
< 
LU 
_J 

CO or 
UJ 

O 
o 
06 

CO 
y : 

< 
LU 
or 
<_ 
ro 
rd 

r-
Z 
< 
CL 

x" 
CO 
< or 
H cs-

< CO 
LU 

Q_ or 
Q ^ . 
LU ZZ 
CD O 
< cc 
< a 
" < 
>- ^ 
l l o 
cc oo 

CO 

o 
X 
a 
O 

UJ cc 

S£ 
> LU 
> CQ 
LU CQ 
or x 
< or 
•st 
cd 

co 
(-
z 
LU 
CQ 
or cs. 
O a 
CO LU 
CQ CD 
< < 

LU < 
h- S 
< 
CC >-

_J 

or 
LU 
CL 
O 
cc 
CL 
Q 

< < 

coS 
CD N 
< or 
> 

o 
LU 
CC 
<_ 
LO 

rd 

O 
O 

CD 
z 

LU 
_ l 

LU 
or 
o 

LU 
X 
I -
t -
< _ 
Q LU 
LU CQ 

co[S 

X 

52 H 
co o 
com 

CO 
UJ z 

o 
LU O 

CO 
Q 

< 
LU 

< 
co O 

CO 

rd 

CO CM 
. o 

I I 

o 
CSJ 

a 
LU 
00 
X 

a 
LU 
cc 
O 
t -
co 
co 
LU 
CO 

o 
LU 
CD 

z 
LU 

a 2 
LU LU 

CL 
Q 
z 
X 
O 
Cd CO CD 

LU LU 
QC ZL 
< I -

N-
rd 

a 
UJ 
_ i 
UJ 
CQ < 
_ l 

X 
CO 
< or 
H 
CC 
O 
LL 
Q 
LU 
CO 
X 

CO 
or 
UJ 
z 
< 
f -
z 
o 
o 
< 
g 
2 < 
LU = 

X ZL 
O CO < or 

CO 

< 
CO 
a i 
o 



o 
+3 
O 
CU 
Q. 
CO 
c 
I— 

cu 

ro 
cu 

£ 
CU 
D) 
O 

O 
o 
o 
o 
o 
o 
o 
o 

LU 
X 
r-
x 
o 
CO 
_ l 
LU 
CO 
< 
_ l 
•sf 
o 

i 

< 
CO 

z 
LLI O 

< H X ° - 1- LU 

co or Q 
X 
o 
< 

LU O 

CD or 

X 

a 
< 

2 Zl 

LU < 

O D. 

a L L _ 
O) 
rd 

J2 

X 
O 

O 
O 

CD 
X 
y : 
cc: 

x 
o 
co 
a 
O 
O 
CD 

co 
_ i 

o 
o 
I -
Q 
X 
< 
X 
< 
LU 
CC 
< 

yr 
< 
LU 

< 
> 
be 
CD 
LU 

a 
o 
o 
CD 
u. 

o 
CD 

LU 
CD 
O 
CC 

LU 
LU 
CC 

o 
Q 
LU 
CO 
X 
Q 

LU 
_ l 
CO 

< 
_J 
< 
> 
< 
UJ 

a. 
CL 
CN 

O 
LU 
CL 
CO 
CO 

r>-
Q 
LU 
CO 

O 
Q 
LU 
CC 
LU 
> 
o 
o 
CO 
LU 
X 

o 
CQ 
CC 
LU 

o 
CL 

g 
cc 
\— 
o 
LU 
_ i 
LU 
LU 
CC 

< 
a 
LU 

cc 
LU 
> 
o 
o 
o 
X 

a 
o 
o 
a 
o 
o 
CD 

CO 
2 

I 

CD 
X 
_ i 
0 . 
LU 
Q LU 
CO yr 

o 
cc 

O CQ 

w iX cc o 
< Z 

CM 
in 

O 
or 
t— 
z 
o 
o 
LU 

Q 
LU 
yr 
or 

co 
LU 
X o 
CO 

or 
LU 
yr 
< 
LU 
or 
CQ 
< 
LU 
or 
<_ 
ro 
cri 

LU 
LU 

or 
X 
H 

or 
or 
< 
LU 
_J 

o 
CO 
LU 
X 

o 
CQ 

or 
LU 
yr 
< 
LU 

or 
CO 

ev­
en 
LU 
yr 
or 
< 
a 
z 
< 
i— 
LU 
LU 

Q 
LU 
CO 
CO 
X 

o 
CO 

a 

co 
< c-

CO 
CD 
LU 
LU 

> ; 

LU 

or 
< 
CL 

O LU 
CL a 

cc 
LU 
a 
z 
CD 
CJ) 
z 
o 
< 
Ct 
I -
LU 
X 

r t 
o 
LL 
CO 
X 
I -
LL 
O >-
CL 
O 
O < 
LU 
O < 

LU 

O 
o 
z 
o 
CL 
3 



ro CN 
. o 

I I 



£ 
O 

X J 

o 
CD 
Q. 
CO 
£ 

CD 

£ 
O 

Q_ 

3 

m 
£ 
CO 
(0 

£ 
CD 

E 
CD 

o 

CO 

ct o 
I-o 
UJ 
QL 
CO 

cu 

Z 

o 

o 
Zi 
• . 
o. 
< 
UJ 
_i 
O 
CC 
o 

UJ 

g 
i -
< 
o 
o 

=! UJ 
a H < ^ u. a 

LU 
X 
I-
o 
t -

z 
< 
LU 
_ l 

o 
Q 

z 
< 
a 
LU 
H 
z 
< 
CL 
r-" 
< 
y . I 
O ! 

O 
< 
UJ CO 
CC 
< 

cc 

X 

o 

o 
co ZJ 
LU QQ 
O X 
Q CL 

LL 

o 
LU 
LU 
CC 

< 
LU 

LU 
LU 
CC 

CC O 
LU h-

LU 

00 

< CL 
LU CO 

O 
CC 

o 

CJ 
CO 
< 
LU 
CC 
< < 
LU O 
CD 
< 
CC 
o 
h-
10 
LU 
CC 

LU 
X 

o 

< 
CO 

CM 

o 
cc 
o 
_ l 
< 
g 

LU 
X 

o 
a" 
z 
< 
CO 
LL 

o 
LU 
LU 
CC 

a 
z 
< 
z 
< 
LU 
_ l 

o 
< 
LU 
CC 
< 
cc 

5=^ 
£2 85 

03 

UJ 

g 
LL 
LL 
LU 
>-" 
_ l 
\— 
< 
LU 
Z 
CO 

< 
UJ 
cc 
< 
LU 

< 
CC 

o 
r— 
CO 

cc O 
< z 
Q- O 
LU O 
DC CC 
< LU 

o 
Q 
LU 
N 
Z 
< 
CD 
DC 
O 
>-
_ i 
_ i 
< 
O 

>-
_ i 
I-
< 
LU 

CO 
< 
LU 
DC 
< 
LU 
d 
< 
CC 

o 
h-
CO 

o ¥ 

<>• 
Q 
LU 
N 
Z 
< 
CD 
CC 

o 

O 
z 
o 
o 
cc 
LU 
08 

> 

X z 
a ty 
"' o 
LU EE 
CC LL 
< LU 

LO 

CO 
a 
DC 

< 
X 

CD 
CL 

a. 
DC 
tz 
CD 

CD 

CO 
LL 
o 
LU 
LU 
DC 
LL 
< 
LU 
DC 
< 
CO 

CO 

LU 

LU 
O 
LL 

o 
LU 
O 
Z 
LU 
Q 
> 
LU 

LU 
LU 
DC 

CO 
X 

LU 
LU CO 

< 
LU LU 

co 

LU 
OC 
r— 
CO 
X 

a 

co 
H 
X 
LU 

< 
I— 
< 
a 
UJ 
\-
co 

CO 
z 
CD 
L0 
rz 
X 
LU 
LU 
QC 

00 

CO CN 
. O 

I I 

o 
CD CO 
Z LU 
=5 O 

< 
OC 

LU 
_ l 
_ l 
< 
LU 
Q 
CO 
I-
X 

o 
Q 
LU 
I-
co 
O 
Q. 

o 

CO 
CO CO 

CD 7k 
> 
LU 

CD 
CO 
LU 
CO 

g 
h t-o 

LU 
_ r -
0C O 
< DC 
X 0-

cn 

CL 

C CO 

0 CO 

a, 15 
1 I 
£8 



c o '*z o cu 
Q. 
CO 
_c 

CU 

c 
o 

Q_ 

3 

m 
•D 
C 
CO 
tfi 
c 
cu 
E 
cu 
O 

CO 
LU 
o 
z 
< 
H 
Z 
LU 

< 
LU 

g 
CO 
\— 
^ . 

CO 
Q < 
LU LU 
r— 
CO 
O 
CL 
co 
z 
CD 
CO 

b 
z 

o 
CO 

O 

Ct. 
< 
LU 
CD 
< 
CC 
o 
H 
CO 

Q 
LU 
or 
ZD 
O 
LU 
CC 

LU CO 
Q_ < 
< oa 

z 

o 

o 

3 

o 
o3 

Q 
LU 
_J 
CL 
CL 
ZD 
CO 

or 
LU 
Q. 
o 
cc 
CL 

< 
co 
Q 

CO 

cc 

< zc \-
LU 

cc 

Q 
z 
< 
cc 
o 
o 
LU 

o o 
' _l 

Q LL 
UJ LU 

ZC 
ZD 
O 

>-
_ i 
DC 
LU 

O 
1-
CL 
O 

o 
cr 

Ct. u_ 

CNI 

cs-
CO 
co 
LU 
o 
o 

Q 
LU 
I -
o 
ZD 
CC 
t -
CO 
CO 

LU t>. 
CO DC 

§8 
LU 
> 
LU 

g 
CO 
(— 
3 

o 
< 

UJ >. 
CD 
CO 
X 

II 
Q csi 
LU ••-
CD h-
CD CO 

< i -
Q tz 
LU ZC 

LU > 
Q- Q 

Z 2 

tz < 

CO 

csi 

CS-

CO 
DC 
LU 
X 
CO 
ZD 
CD 

X 
LU 
LL 
O 
z 
o 
H 
< 
O 
O 
_ l 

CD 

co 
z 
CD 
CO 

CM 

LU 
LU 
OC 
LL 

y . 
< 
LU 

Cf 
CD 
LU 

D 
O 
O 
CD 
LL 

o 
CD 

CS-

>-
_ _ l 

9 err 
LU CL 
O 
ctr 
CL 

LZ) 
LU 
_ l 
LU 
CO 
< 
_ l 
OS­

es-
Q 
LU 
CD 
< 
Z 
< 
> 
—l 
DC 
LU 
CL 
O 
DC 
CL 
CO 
DC 
LU 

O 
O 
Y-
O 
X 
Q 
O 
or: 

< 
cc 
< 
CL 
LU 
OC 
<_ 
CM 
CO 

£ 1 

o 
3 
Q 
O 
CC 
CL 
LU 
> 
< 
X 
CO 
DC 
LU 
z 
< 

o 
o 
LU 
CD 
< 
oc 
o 
I -
co 
r— 

o 
3 
Q 
O 
or 

CS-
CO 
_ l 
LU 

o < 
Q _J 

— zt 
m CQ 

3 co 
CJ) - ~ 

1 1 
£3 



< 
UJ 
or 
< 
LU 
o 
< 
rr 
O 
H 
CO 

LU 
_ l 
_ i 
< 
CL 

D 
LU 
vr 
rr 

Q 
LU 
h-
< 
Z 

g 
CO 
LU 
Q 
< 
LU 

rr 
LU 
X 
r-
CO 
Ti­
ed 

Q 
LU 
O 
< 
Z 
< 

rr 
LU 
Q. 
O 
rr 
CL 

co 
cr 
LU o 
<c3 
b LU rr 

rr 
O 

< LU 

o co 
I c r 
£ O 
o Lo 
> _ j 

LU O 
CL 

LU CO 

* 5 

rr 
O co 
_ i 
LU 
CO 

O 
X 
a 
o 
cr 
CL 

UJ 

> 
CO 
cr 
LU 
z 
< 
r— 
z 
O 
o 

Q 
LU 
vr 
rr 
< 

>• 
LU ^ 

LU CL < o or CL co CO 

z 

CL 

yr LU 
or 
or 
x 
o 
oS 
Z 

g 
h-

< co CO 

p 
< yr 
CO o 
LU fe 
LU I— 
X X 

co g 
co cr 
a co >-

H 
Z 
X 

1 1 1 ^ cr O 
o 

CO 

LJJ t>^ 
CO 

55 or LU 
z 
< 
LU 
_ l 

o 
CO 

< 
CL 

Z g" 

LU rr1 

or u-
O CO 
h- Z 
CO p 
co or 
LU < 
—i i -
CQ CO 
< 

CO 
_ l 

o 
CO 

o 
"J LU 

CO 

a 
LU 
or 
O 
i— 
CO 
CO 
_ l 
< 
g 
LU 
X 

o 
CO 

r— 
z 
LU 

< 
Z 
o 
o 

g £ 
—' < 
_ i Q 

<§ 
LU O 

or LU 
< CO 
CJ> 
CO 

LU 
LU 

or 
LL 
Q 
z 
< 
z 
< 
LU 
_ l 
O 
I— 
z 
UJ 

z 
< 
h-

CO 

o 9 

rr ^ 
x 
a 

o 
o 
LU 
CO 
CO 

rr 
UJ 
x 
h-
o 
rr 
O 

CO 

CC 

o 

or 
UJ or 

o 
rr LU co 

x 
LU LU 

rr 
a 
LU 
H 

or z 
LU LU 
X 2 

X 

o 
o3 O 
co Q < 

CO 

o 
CL 

rr co 
Q 
a 
LU 

LU CO 

z 
_ < 
< 2 

co 

o 
o 
LU 

or 

r-
Z 
LU 
or 
or 
x 
o 
CO 
co 
o 
_ l 

cr 
O 
h-
z 
LU 
> 
X 

LU 
I -
CO 
< 

LU 
or 
< 

< 
LU 
o 
< 

LU 
or 
x 
a 
LU 
o 
o 
or 
CL 
co 
z 
a 
< 

LL 
o 
rr 
O 
a 5 
z o 
LU —1 

G0"P 

CD 

c ca 
o CO 

11 
£5 

CO 

CO 



c 
o 
o 
CO 
Q. 
CO 
c 
CD 
H 

c 
o 

3 

m 
T3 
C 
(0 
CO 
£ 
0) 

E 
o 
o 

oa 
co 
LU o z 
< 
cr 

LU 

CD 

X 
CQ 
_ l o-

zi 0 0 

< LU 
t— Q 
< O 
Q O 

UJ Q: 

P o 
CO CL 

CO 
y . 

UJ 
CQ < 
_ l 
•sj-
o 

< 
CL 

CL" Z 
< O 

CO 

UJ 
CC" 
X 
\-
DC 
< 
CL 
LU 
Q 
LU 
DC 
O 
LL 
LU 
CQ 

CO 
LU 
CO 
O 
X 
h-
o 
UJ 

o 
o 
CO 

Q 

CD 
CO 

CD o 
Q 
LU 

oc oo" 
^ O 

Q 
LU 
_ l 
LU 
CQ 

X 
CO 

< 
DC 
I -
DC 
O 
LL 
Q 
LU O 
CO UJ 
X Q 

co co 
DC H 
LU ZD 
Z O 

r< == 
a 
LU 
DC 
LU 
> 
o 
o 

O 
o 
_ l 
< 
o 
LU 
X X 
O CO 
LU < 
DC F 

< fe 
CD 
cd 

> 
DC 

_ o 
LU H 

LU 
> 

X 

o 

CO 

LU iti x 5 
o 
o 
Cs-

CO CO 
LU < 

etc 
at 
LU 
CO 

z 
o 
CL 
CO 
LU 
DC 

r— 

o z 
o3 
Q 
LU 
Z 

2 
CL 
CO 

Cs-
I -
LU 
LU 
X 
CO 

> 
_ l 
DC 
LU 
CL 
O 
cc 
CL 

Q 
LU cs-
DC Z 
O O 
oa i -

LU 

o x 
LU O 
Q- o 
CO Q 

— X 

CD b 
CO 

CO 

< 
CQ 

>-
_J 
X 

< 
DC 
CL Z 
CO o 

LU 5 

UJ < 

< o 
co co 

X 
CL 

oa 

co" 
DC 
O 
H 
O 

CO 
0 -
O 
CO 
CO 
LU 
Qi 
CL 

o 
o 

cs-
CO 
ac 
< 
LU 

LL 
O 
LU 
LU 
DC 
LL 

C0 
DC 
O 
CO 

co 
LU 
CC 
CL 

O 
o 
DC 
< 
LU 
CC 

CM 
•st 

Q 

Q 
LU 
I -
O 
LU 
CL 

Cs-
DC 

CO LU 
Z X 

CO 
X 

CC CD 
LU Z 

°- X 
O >< 
cc Lu 
°- UJ 
L L * 
—: LL 

oa 

o 
LL LU 
LU 

£_C0 

CO 

•st 

CQ 

I— < 
LU 

CS-
Q 
LU 
CO 
X 
o3 
LU 
_ l 
CQ < 
_J 

LU 

ZD 

a 
LU 

Cs-
Q 
LU 
H 
O 
LU 

O CL 
LU CO 

z 
o 

cc> 
cc 
LU 
CL 
O 

c o * 

ro csj 
. o 

I I 

co 
< 
oc 
LU" 
I -< 
_J 
CL 
at 
q 
at 
< 
oa 
co 

CC 

ca 

LU 
LU 
DC 
LL 

z 
g 
CO 

o 
CL 
o 
r -

Z 

o 
co at 
d cc 

O CM 

< 
o cr 
o 9 
Q" s 
={ x" 

ste? 
CM 
•st 

X 
ci 

cr co 
° CO 

I E 
£ 5 



< 
cc 

o 
LU 
h-
o 
cc 

o 
Q 
LU 

< 
< r -
LL CO 
X 2 

I - LU 
CD 
< 
O Q 

LU 

LC O 
LU LU 

CD 

Q 
LU 
CC 
o 
h-
co 

Ii 
° o 
* p 
°- CO 

LU 
DC 

LU err 
~~ < 
9= yc 
3 o 
o < 

LU 0 3 

LU X 

Si 
z Q 
— LU 

z 
_ < 

°z" 
QC < 
< 2 

z 
O 
H 
O 
LU 
0 . 
CO 

z 
LU 
O 
z 
< 
z 
LU 
H 

>-
< 
Q 
o 
co 

0" 
Q 
LU 

O 
LL 
Q 
Z 
< 
LU 
O 
< 

O CL 

=Jz 

8-z-
H 3 Q 
CO Q f— 
3 u j O 

Q o yj 
LU O 
LC LC ^ 
< Q_ g . 

co 
T t 

Q 
Z 
< 
LU 
_ l 
CQ 
< 

LU 
CO _ j 
LU CQ 

cc < 
3 —' 

I 
s?8 

I -
3 

o 
yc 
o 
o 
_ l 
O" 
Q 
LU 

LU _ l 
QC O 
< LL 

OC 
LU 
CL 

CL 
> " CN 

DC Q 
b- O 
LUP 
LU CO 
O CC 

LU 
Q 

< 
CL 
CO 
Q 
LU 

CL VI 

O LU 
CO 
3 

LU ^ DC 
DC 
3 
O 
< 
LU 
QC 2 
LU LU 

CO 
>-
CO 

LU 

z 
o 

CO 

3 
CQ 

CO 
yc 
z 

< 
z 
o 
CO 

z 
CD 
CO 
CD 
z 
z 
cc 
< 

UJ 
o < 

co co 
o o 
z => 
_? cc 
LL h-oa 

co 
yc 
z 

2 

o 
Q 
Z 
o 
o 
CD 
z 
yc 
cc 

Q 
z 
3 

o 
co 
Q 
o 
o 
CD 
co 
_ i 

O 
o 

< 
LU 
DC 
< 

X 
t— 

CD 
z 
O 
_ i 
< 
Q 
LU 
Z 

< 

>-
_ l 
DC CN-
UJ UJ 

CQ 
< 

< 
LU 
CL 
CL 
DC 
LU 
CL 
O 

LU DC 
CD CL 

DC 
LU 
Q 
Z 
QC 
CD 
X 

o 

CO 

CD 
z 
oc 
< 
LU 
X 
Q 
Z 
< 
Q 
LU 
I -
co 
o 
CL 
CO 
z 
CD 

Q 
LU LU 
> 
LU > 

o 
cc 
CL 

o 
CD [ j 
X L U 

LU O 
cc cc 
< CL 

o 
o> 

> 
—1 
DC 
LU 
Cu 

o 
DC 
CL 
LU 
CO 
3 
CO 

QC 
O 
LL 
CO 
z 
CD 
co 

< 
Q 
LU 
CO 
3 

LU 
I 

CQ 
< 
_J 

2 c 
< Q 
LU LU 

*§ 
co ai LO 

C i 
— 3 
m CQ 

£Z CO 
O CO 

11 
£8 



CO 
< 
LU 
_ l 

Q 
LU 
I -

o 
LU 
0 . 
CO 

z 
< 
Q 
LU 
O 
CD 

CO 

cc 
LU 
Q 
Q 
< 
_ l 
LU 
_J 
CD 
< 
r— 
cr 
O 
CL 
LU 
cr 
<_ 
CD 

0 -
>-
_ 1 

cr 
LU 
\-cr 
< 
3 

a 

O" 
LU 
_J 
Ln 
< 

I 
LU 

rx 

a 
LJJ 
CO 
rz 

LU 
CO 
z 
O 
a. 
co 
LU 

cr 
CL 
CO 
LU 
LC 
< 

•sf' 

LU 
O 
< 

CO 
LU 
g 
> 
LU 
Q 
Z 

g 
H 

z 
LU 
> 
LU 

or 
CL 

yc 
o 
< 
m 
LU 
i -

LU 
cr 
<_ 
00 

Q 
LU 

> . 00 
UJ 
o 
o 
< 
LU 
LU 

cc: 

cr 
LU 
CL 
O 
cr 
CL 
LC 
LU 

II 
CO > 
°S ^ 

LU 
CO LU 

^ 5 
Q 

LU LU 
>- I— 
LU O 

> W o °-co 
LU g 
LC Q 
LU LU 

CD 
• CD 

O 

cf 
LU 
LC 
LU 
> 
O 
o 
co 
LU 
X 
o 
CQ 
LC 
LU 

o 
CL 
g 
cr 
\— 
o 
LU 
_ l 
LU 
LU 
LC 
< 

< 
Q 
LU 
LC 
LU 
> 
o 
o 

o 
o 
a 
o 
o 
CD 

CO 
H 
LU 
yc 
o _ 
O zz 
CO LU 

yc 
o 
LC 
CQ 

LU H 
QC O 
< Z 

CN 
LO 

O 
LC 
h-
Z 
o 
o 
>-
LU 

< 

a 
LU 
yc 
LC 

CO 
LU 
X 
o 
CQ 

cr 
LU 
yc 
< 
LU 
LC 
CQ 
< 
LU 
LC 
<_ 

LO 

CD 
z 
yc 
LC 
O 

Q 
LU 
Q 

> 
o 
LC 
CL 
CD z 
I— 
X 
CD 

LU 
LL 
< 
CO 

< 
LC 
O 
LL 
oo-
CO 
yc 
< 
LU 

o 
LC 
LU 
Q 
LC 

o 
CD 
z 
yc 
LC 
o 

r— 

3 LU 

2 ̂  
°3 LU 
LC > 
LU LU 

LC 
CL 

O 
H 

LU LU 
LC Q 

Sp 
02 O 

0 . 
O 
LC 
CL 

CO 
I— 
X 
g 
_ i 
LU 
LC 
< 

LU 

Z 

o 
LC 
> 
Z 
LU 

Cs-
Q 
LU 
Q 
Z 
3 

o 
LC 

CD 
>-
_ i 
LC 
LU 
QL 
O 
LC 
CL 

LU 

a. 
3 

a 
LU 

g 
oc 
h-
o 
LU 
_ l 
LU 

< 
CO 

co 
LO 

CC 3 

LU 
LU 
LC 
X 
I— 
LC 

o 
LL 
LC 
< 
LU 
_J 
O 
CO 
LU 
X 
o 
CQ 

cc 
LU 
yc 
< 
LU 
LC 
CQ 
LL 
O 

o 
o 

O 
Q 
LU 
yc 
LC 
< 

o3 
H 
LU 
LU 
LL 

X 
CL 

£ % 

i= ? 
c ra 
0 W 

1 1 
£ 5 



E 

8 

CD 
3 
_ i 

O o-
Q 
Z 
3 o 
rr 
CD 
or 
LU 
C L 

O 
rr 
Q. o 

CD 
CO 

< 
LU 

co cr 
Q CQ £ z 

o o 
< 

£g co 
L u 2 

x § 
LU 

CO" 
. LU 

< O 
LU • 
rr CL 

< CO 

co 
LO 

CO 
LU 

a 
CO 
CO 

cj 
LU 
O 
LU 
OJ 
CO 
LU 

« 
of 
LU 

o 
o 
CO 

CD 
z 
cr 
3 
Q 
LLT 
_ l 
CQ 

CO 

> 

a 
LU 

z 
LU 
> 
LU 

CL 

™ CD 

i l 
CO < 
r2 O 

it 
co CD 
3 Z 

CO 

< 
O 

X 
o 
< 
LU 

< 
Q 
LU 
r -
co 
o 
CL 
CO 
cr 
LU 
CQ 

LU 

z 
o 
X 
CL 
LU 
_l 
LU 
t~ 
>-
O 
z 
LU Cs-
CD LU 

Z 

o 
X CL 
LU 

cr LU 
< r— 

CN 
CD 

LU 

3 
O 
o 
a 
co 
LU 
cr 
3 
a 
LU 
o 
o 
cr 
CL 
CD 

CS-

a 
UJ 

o 
LL 

< 
a 
O 
o 
I— 
CO 
cr 
LU 
a 

< cr 
LU 
CL 

a 
LU 
I— 
< 
o 

LU ^ 
cr O 
< u 
CO 
CD 

LU 
CC 
< 
a 
z 
< 
Q 
LU 

LT 
O 
LL 

cr 
LU 
CL 

z 
g 
i -
o 
LU 
CL 
CO >• 
_ l 
v_ 
LU 
LU 

Cs-
h-
Z 
LU 

v tr 

< o 
LU LU 
cr x 
< h-

g 
H 
z 
LU 
> cs-

O LU 
LU 

3 S 

O 
Q. 

LU 

cr 
LU 

a 
h-
< 

LU Q 

CO 

cr °2 
< a 
LO 

CO 

CL 
O 
LL 
LU 
X 
H 
z 
o 
z 
g 
H 
O 
LU 
CL 
CC 
O 
O 
X 
o 
< 
LU 

a 

LU 

o 
x 
o 
< 
LU 
CC 
O 
LL 
LU 
H < 
a 
cc 
LU 

ct £ 
LU LU 
z cf 
m u 

o 
i -
D 
o 
CO 

— LL 
5 cc 

P CO 

W o 

LL 
O 
>-
CL 
O O 
U LU 

ce 
cc 
o 
o 

< 
Ui 
o 
< 
CL O 

z z 
g g 
H H 
LU LU 
_J _ l 
CL CL 
E S 
o o 
o o 
z z 
o o 
CL CL 
=> 3 

CO CSI 
. o 

l i 

00 
CO 

a. I f 
«> CO 

o CO 

11 
LPCS 



CO 
c 
o 
">Zi 
o 
cu 
Q. 
CO 

c 
cu 
H 
_ > l 

J C 

c 
o 

ra 
cu 

< 
CU 

•4-» 
CO 
ro 

a> 
i— 

0) 

I— 

g 
i -
< 
g 
—i 
a. 
a. 
< 

U LU 
LU - I 
CL O 
CO QL 
2 O 

DC 
O 

* 
o •a 
ro 
N 
ro 
I 
a> 
o 
ro 

CO 
53 
C 
_ro 
Q-
"rc 
a 
E 
cu 
O 

UJ 

g 
< 
o 
o 
_l >• 
H 
d LU 
< 
LL 

< 
Q 

LU 
X 
I— 

o 
r -
X 
< 
UJ 
_ l 
O 
06 

a 
LU 
r-
X 
< 
CL 

LU 

CO 

bS 
~ 2 

O 
LU CO 

' X 
o 
o 

oc 

DC 

o 
O 

CO Zi 
LU CQ 
O X 
Q CL 

CO 
_ J 

CL 
CO 
_ J 

o 
DC 

< 
g 
LU 
X 
o 
LL 
o 
LU 
UJ 
DC 

< < 
UJ LU 

dd 
< CO 
UJ DC 
DC O 
< O 
co ,-H 

>-

< 
LU 

z -
CO < 
< LU 
LU —I 
DC O 
< O-
UJ Q 

a. 
x 
a 
LU 

< 
CD 

CO DC 
1- O 
X >, 
LU = 

CD 
O 

E 
o 
tz 
o 
D) 

< V 

LU X 
X LU 

LU LL 

or u_ 
< LU 

CO 

CO 
Q 
OC 
< 
N 
< 
I 
CD 

CL 

a. 
CL 

CD 
CQ 

X 
I-
co 

LU 
LU 
DC 

LU 
DC 
< 
CO 

cs-
CO 
H 
X 
LU 

< 
1-
< 
a 
LU 
r -
co 
O 
CL 
CO 

z 
g 
CO x 
LU 
UJ 
DC 

CO 
LU 
O 
z 
< 
CL 

LU 
_ J 
_ l 
< 
LU 
Q 
CO 
h-
X 
o 
a 
LU 
H 
CO 
O 
CL 
CO 

CO 

< 
LU 
DC 
< 
LU 
CD 
< 
DC 

g o 
CO CO 
CD 

CO 

r— 
< 
a 
LU 
Qi 
X 

a 
LU 
OC 

LU CO 
CL < 
< o3 

CO 

LU 
CO 
X 
DC 
< 
LU 

O 

o 
LL 
>-
— 
JJ 
LL 
< 
CO 
co" 
LU Z . 
CO LU 
CO _ l 

CO 
LU 
O 
z 
< 
DC 

< 
LU 
Q 
CO 

X 

o 
Q 
LU 
r -
co 
o 
CL 
CO 
X 

g 
CO 

CS-
Q 
LU 
I— 

z 
X 
o 
:> 
o3 
Q 
UJ 
_ l 
CL 
CL 
Z> 
CO 

>-
_ J 
Qi 
LU 

DC 

CO 
DC 

oo 

< 
X 
H 
UJ 
CC 

o 

< 
Oi 
o 
o 

LU 
x -

Qi 
u. O 
O O 

_ i 
Q LL 
LU LU 
t X 

ro rsi 
. O 

I I 

CO-
DC 
UJ 
X? 
CO 

1>P 
oi r _ 

LU 2 

O Qi 
Qi LL 
Q_ -

CM 

o _ 

11 
£ 5 



ro 

o 
CO 
CO 
LLI 
O 
O 
< 
r -
LU 
LU 
LL 

LU 
LU 
Cd 
ZC 
h-
Q 
LU 
y_ 
Dd 
< 

Q 
LU 
1 -

o 
ZD 
Cd 
H 
CO 
CD 

CN 
C\i 

—I 
ZC 
b-

cs-
Q 
LU 
CD 
CD 

£ 
Q 
ZZ 
< 
CO 

o 
CM 

LU 
CO 
ZD 
O 
ZC 

h 
LU !=i 
H r -

o o 
LU LU 
a 0 . 
CO CO 
CO 
CM 

ra 

a 

o 
z 
E 
o 

o 

Ot 
& 
Ei 
o o 

o 
z 

l/l a> >-

Cs-
CO 
Cd 
LU 
X 
CO 
ZD 
CD 

X 
LU 
LL 

o 
zz 
g 
t -
< 
o 
o 
_ l 
CD 
ZZ 
\ -
< 
o 
Q 

CO 

z 
CD 
CO 

•sf 
C\i 

o 
Q 
O 
Cd 
CL 
LU 

X 
CO 
Cd 
LU 

z 

z 
o 
o 
LU 
CD 
< 
Cd 
O 
I -
co 
h-
o 
ZD 
a 
o 
Q_ 
Cl- CS-

CO 
_J 
LU 
CQ 
< 

CO 

CO 
CO 
Cd 
LU 
z 
< 
r-
Z 
o 
o 
_J 
< 
o 

cs-
< 
LU 
D_ 
< 
a 
LU 
y : 
D. 
< LU 

X 
O Q 
>- LU 

CL 

LU CD 
LU CO 
Cd LU 
< O 

CM 
CO 

Cd 
O 
CO 
_ l 
LU 
CD 

o 
Q 
O 
Cd 
CL 
LU 

£ 
X 
CO 
Cd 
UJ 

CS-

a 
UJ 
v_ 
DC 
< 

Lu lj 
LU 

^ LT. 
< O 
O Cd 

CL 

CO 
CO 

LU 
Z 
CQ 
< 
O 

a 
LU 
> 
o 
cd 
CL 
CL 

< 5X 
CO 
Cd 
LU 

LUZI 
* o 
CO CO 
CO 
UJ 

< 
CL 
CO" 
_ l 

o 
CO 
O 
Cd 
LU 
< 

•sf 
cd 

Q 
LU 
Cd 
O 
h-

co 
CO 
H 
O 

a 
o 
CL 

o 
a 
z 
< 
CO 

CS-
r -

co 1 
< z 
y < 

H 
LU ^ 

^ < 
a a 

z 
o 

. CJ 
< UJ 
UJ CO 

< g 

UO 
CO 

C L i 

LL 

o 
LU 
LU 
Q. 
LL 

< 
LU 
_ l 

o 
I -
z 
LU 

< 
h-
Z 
o 
o 
>-
Dd 

cs-
co 
a 
3 

a 
Q Dd 

LU 
_ X 

O H 
LU O 
0 0 CL 
CO p _ 

co 
cd 

oo 
cu 

CS-
LU 
LU 
DC 
LL 

y : 
< 
LU 
_ l 

CO 
Dd 
LU 
Z 
< 
1-
z 
o 

CJ 

CO 
yr z 
< < 
LU 
Dd 
<_ 

I— 
CO 

.2 •£ 
H ro 
c CL 
0 _ 

1 1 
£ 6 



CO 
CL 
< 
O 

CO 
CD 

z 
X 
CD 

a 
LU 
at 
O 
i— 
co 
co 
at 
LU 

z 
< 
Y-z o o 
_ O 
<f LU 

x <-> 

CO 

LU - 1 

rr 0. 
< O 

00 
CO 

at co 

Sz" 
COLU 

at 

O 
o 

CL 

LU 

CO 
r— 
LU 
_ l 
_ l < 
CL 

D 
o 
o 

a 
cr 
< 
o 
CO 
a 
cc: 
< 
o 

LU $ ct: 
LU — ^ 
CL Q i 
O < O 
at at co 
CL O O 
co co cc: 

LU O H 
CrT Ct: d 
< CL LL 

CO 
Y— 

z 
LU 
CQ 
Ct. t>-
O Q 
CO LU 
CQ CO 
< < 
LU < 

at 
ZD 
Y-< 
CO 

>-
_ l 
at 
LU 
Q. 
O 
cct 
0 . 
Q < < 

co£ 
CD N 
< at 

LU 
at 
> 

5? 
LU Z 
at O 
< o 

O 
H 
ct: 
LU 

Q 
LU 
CD 
< 
Z 
< 
CO 

< 

o 
z 
O 

O 
CL 
at 

LU LU 
at I— 
< < 

LU £ 

D. 

CC 
o 
h-
CO 

co 

CO 
LU b_ 
9 LU 

°2 > 
r— LU 

O CL 
CO 

a 
LU 
at 
oi 
< 

Q 
LU 

z 
CD 
co 
LU 
o 
< 

Q 
LU 
at 
o 
h-
co 
CO 

< 
LU 
at 
< 
LU 
CD 
< 
at 

at? 
< co 

LU 
_ l 
_J < 
CL 
_ l 
_1 
< 
LU 

CNJ 

CO 

Y-
DZ 
CD 

at 

-
Tt 
ZD 

o 
o 
LU 
ZZ 
Y-
Y-
< 
LU 

5* 
< at 

CO o 
LU °3 
UJ Z 

< 
CO CO 

< 
LU 
LC 
< 

O 
I -

Q 
LU 
_ 1 
LU 
CQ < 
_ l 
O" 
UJ 
t— 

o 
LU 
CL 
CO 

X 

o 

co 
H 
Z 
LU 

O 
O 
CN-

X 
CO 
< 
at 

CO L L 
LU -

X LU O-
at LU H 
LU pi ff! 
CO LL UJ 

«* CO 
Q >-
w at 

1 ° 
2 t 

o 
o3 
CO 
LU 
O 
z 
< 
h-
z 
LU 

cs-
CO 

LU LU 
Q Q 

O 
o 
Q 
at 

X 
Qi 
LU 
CL 

o 
LU Ot 
CD CL 
< X 

o 
CL 
CO 

5 LU 
0. < > 
CO 2 _ 

o 
I 

< 
CL 
LL 
z 
LU 
Qi 
< 

CO 
at z 
< 

co 

CN-
CO 
LU 
CO 
O 
0 . 
Qi 
X 

I -
< 
N 
_ l 
< 
Qi 
1 -
X 
LU 

Qi 
O 
LL 
LU 
_ l 
CQ < 

I 
CSJ 

I 

UJ 
LL 
o3 
•sf 
co 
at 
LU 
oi 
< CD 

CD 

cc 

CO 
CL 

_ l 
oi 
LU 
CL 
O 
Qi 
CL 
Q 
LU 
oi 
O 
I— 
CO 
o3 
Q 
LU 

g 
< 
Y-
Z 
LU 

O X 
LU O 
CL O 
co a 

X 
CD X 

== 5 LU 
CQ 
CO 
Qi 

o 

== i— 
CL Z 
CO O 
LU ^ * ^ 
LU < 
< O 

CO 
CO 

< 
CQ 

£= CL 
O _ 

H s 
11 
£5 



CO 
c 
o 
U 
CU 
Q. 
CO 
IZ 

CU 

c 
o 

(0 

cu 
< 
Ci) 
CO 
ro 

4 
O 

TJ ro 
N 
CO 

cu 
ro 

C/5 

C 

_rc 
Q_ 
7o 
o 
E 
CD 

o 

> 
err 
< 
Q 

Q 
LU 
_l 
LU 
00 
< 
rr 
co 
< 
or 
r -
or o 
u. 
Q 
LU 
CO 
ZD 
CO 

err 
LU 
2 

< 
I— 
2 
o 
o 
< 
o 
LU r 
X X 
O CO 
LU <-
cd err 
< r 
o 
CM 

ra 
Q 

LU 
O 
< 

CO 
Q 

LU 
Q 
CO 
r-
ZD 

o 
Q 
LU 
rrtr 
o 
H 

co 
CO 
Cd 
LU 

O 
O 
X 
co 
< 
Cd 

CM 
00 

O 
2 

CL 
O 
3 
o 

CJ 

LU 
LU 
Cd 
LL 
yr 
< 
LU 

>-
-
Cd 
CD 
LU 
r-

CD 
2 
CL 
CL 
Q 
2 

o >-
_ i rrrr 
LU 
CL 

co O 
at Cd 
2 CL 
< Q 

LU 
_ l 

< CQ 
LU < 

err -> 
< oa 

CO 
I -
Cd 

< 
CL 
CD 
2 
> 
O 

O 
LU 
O 
< 
_ l 
0 . 

2 

CO 
Q 

co 
CL 
Z> 
ZD 
a. 
o3 

co" 
Cd 
O 

CO 
or 
O 

_ to 
Cd co 

LU 
or 
C L 

o 
o 

LU 
LU 

_H ~̂ 
Qi X 
LU I -
°- 5 
O > 
Qi >-
CL — i yr 
Qi Lu 
LU LU 

Q 
LU 

>c3 
O LU 
2 CL 
UJ CO 
CD 2 
Qi — . 
LU Q 
_ LU 
LU CD 
oa CD 

Si . 

LLI 5 

LU H 

LU ^ 

or < 

CO 
•sl-' 

cs-
CO 
CO 
LU 
O 
o 
< 

CS-

CO 
at 
< 
LU 

LL 

o 
LU 
LU 
Qi 
LL 
or 
o 
co 
CO 
LU 
Qi 

O 
O 
CL 
< 
X 
o 
< 
LU 
CO 

•st 
•st 

0) 

CL 

00 
tu 
O) 
ca 
CL 

O 
H 
a 
2 
o 
o 
CD 
2 
Vi 
or 
o 

3 

o 
CO 
a 
o 
O 
CD 

co 
_ l 

O 
O 
r -
Q 

< 
LU 
ctr 
<_ 

LO 
s^ 

c CL 
O _ 

i ' i 
£5 



CO 
c 
O 
+3 
O 
CD a 
CO 
_c 

CD 

c 
o 

CO 
CD 

< 
CD 
CO 
CO 

4 
o 

TJ 
CO 
N 
CO 

X 
"55 
D) 
CO 
k . 
O 

-4-J 
C/5 
53 
C 

_to 
Q_ 
"io 
o 

CD 
J Z 
O 

Q 
UJ 
CO 

a 
z 
< 
LU 
_ l 
CQ 
< 

I 
LU 
CL 
CL 
CO 

CO 

LU 
_ l 
CQ 
< 
O 

CO 

< 
Q 
LU 0-

CL 
< 
LU 
CC 

CO LU 
X 

( 5 5 
CO CO 
CD * 

DC 

CO 
LU OC 
o ZZ 

< < 
CL \— 
CO z 

Q O 
LU — 
Z r> 
LL Q 

UJ 
O a: 
o 5 
LU a 
CC LU 

< cc 

O 

o 
Q 
LU 
CO 
O 
_ l 

o 
ri 
LU 
cr 
LU 
> 
o 
o 
co 
LU 
X 
o 
CQ 
DC 
LU 
O 
CL 

g 
cr 
H 
O 
LU 
_ l 
LU 
LU 
cr 
< 

< 
a 
LU 

cc 
LU 
> 
O 
c j 

g 
H 
a 
z 
o 
o 
a 
o 
o 
CD 
z 
CO 
I -
LU 
ac 
o 
o 
CO LU 

ac o 
cr 
ca 

LU 
DC 

O 
DC 
h-
Z 
o 
o 
> 
LU 
ZL 

< 
ZL 

o 
r— 

a 
LU 
yr 
cr 
< 
co 
LU 
X 

o 
CQ 
DC 
LU 
yr 
< 
LU 
or 
QQ 

< 
LU 
or 
<_ 
00 
UO 

o 
a 
LU 
a 
z 
3 
o 
or 
CD 
> 
_ i 

or 
UJ 
o. 
o 
or 
Q_ 

UJ 

QL 

3 

a 
UJ 
< 
g 
or 
H 
O 
UJ 
_ l 
LU 

LU 
LU 

or 
ZL 
r -
or 
o 
LL 
or 
< 
LU 
_ J 

o 
CO 
LU 
X 
o 
co 
cr 
LU 
yr 
< 
LU 
or 
ca o 

a 
LU 

^ yr 
O or 
or < 

z= a 

S5< 

uo 
uo 

LU 
LU 
LL 

CD 
3 
_ i 

O CL 
Q 

3 
o 
or 
CD 
or 
LU 
o_ 
o 
or 
a. 

o 

co 
yr 
< 
LU 

co or 
Q CO 
or ^ 
O 
o 

<; 
« CO 

U J Z 

* i 
LU 

CO 
< o 
LU Z i 
cr a. 
< CO 

CD 
UO 

CD 
LL 

CO 
< 
a 
LU 

or 
LU 
> 
o 
o 
a 
z 
< 
CD 
z 
yr 
or 

co 
I— 
X 

g 
a 
< 
LU 
1 £ 
or Q 
LU LU 
> or 
O 5 
LU a 
or IJJ 
< or 
h-
UO 

CO 
CD 

< 
g 
:> 
LU 
X 
CJ 
LU 
X 
I -

z 
LL 
O 
O 
or 

cs-
CO 

< 
LU 
or 
< 
LU 
CD 
< 
or 
o 
i— 
CO 
CO 
LU 
_ l 
CQ 
< 

X 
CD < 

_ i 
LL 

o3 °S 

b ^ 
LU or 
LU 

LU 
r— 

ro 
CL 
, ™ CJ 
'E 
CD 

JZ 
O 



o 
z 
IX 

o 
o 

2 
c 
nit 
E 
E 
o 
Ol 

I -
O 
UJ 
h-
LU 

o3 

UJ 
> 
UJ 
OC 
CL 
o 
h-
LU 
H 

UJ 
r> 
x o 
> 
z 
LU 
OC 
DC 
O 

LU 
LL 
< 

a co 
< 

< 
X 

cr: 
o 
LL 

Q 

< 

cr: 
LU 

£ | 
CD LU 

H 
zc 
CD 

06 
CO 

oo Lo 

t o 

tf) 
LU 

coj 
CO 

ci 
LL 
O 
LU 
CL 
(0 
UJ 
H 
55 
cc 
LU 
X 
I -
o 
o 
CO 

X 
O 
< 
LU 
I -
< 
Q 
LU 
I -
00 

O 
CL 
CO 
DC 
LU 
CQ 

UJ 
X 

o 
X 
CL 
UJ 
_i 
LU 
r-
> 
u 
X 
UJ O 
CD UJ 
UJ O 

CL 
LU 

LU 

CO 

O 
Q 
LU 

LU 

X 
o o 
a 
oo 
LU 
cc 
X 
a 
LU 
o 
O 
DC 
0-

(D 

Q 
X 

< 
D 
O 
o 
r -
00 
DC 
LU 

a 

a 
LU 
i— 
< 
o < 

DC 
LU Z 
CL X 
O 2 
1 1 1 ^ 
cc O 
< u 
CN 
CO 

LU 
DC 
< 
a 
X 
< 
Q 
LU 

DC 
O 
LL 

oc 
LU 

O 
UJ 
CL 
CO 

>-
—1 

ac 
UJ 
UJ 

2 

< cc 
> : Q. 
_ X 

< o 
> 

LU LU 
DC ZC 
< r— 
co 
cb 

g 
t— 
X 
LU 
> o-
£ co 
CC CD 

CL Z 
LU 

H 
DC 
< 
0-
LU 

_ a 
;= H 

< 
UJ Q 

UJ 
CO CO 
< CO 

5 x 
oc ±2 
< Q •st 
CD 

LL 
O 
LL 
LU 
X 
I -
z 
o 
z 
g 
H 
O 
LU rr cc o o x o < 
LU 

a 
LU 
u. 
h-
Z 
LU 

a 
X o < 
LU 
cc 
o 
LL 
LU 

5t 
a 
CL 
LU 

LU m 

2 rf 
m o 
C5 < 
z LL 

5 o 
o I— 

1° 
LU § 
X -
2 LL 
5 Ct 

£ O 

2g 
W o 

f 5 
LL < 
O LU 
>- > 
a- i -
O o 
U LU 

^ CC 

< ° 
CL O 

z z 
g g 
h- H 
LU LU 
_ l _ l 
CL CL 
s s 
o o 
o o 
z z 
o o 
CL CL 
3 3 

CO CSJ 
. o 

I I 

ca 
CL 

LL 

§ s 
£ 5 



c 
o 
-X-
o 
o 
CZL 
CO 
_c 
th . 
CD 

i— 

c 
o 

o 
o 
LX. 

co 
CD 

m 
TJ 
CO 
CD 
I 
•4-1 

c 
CD 

E 
CD 

o 

cc 
o 
t -
o 
LU 

, CL 
co 
S o 

01 

it— 

j— 

z 
o 
H 
< 
O 
_ l 
CL 
CL 

< 
HI 
_ l 
o 
cc 

LU 

o 
< 
o 
o 
_ i 
>-
H 
= ! LU 
CJ b 
< ^ 
LL Q 

LU 

LU 

< 
LU 
_ l 
o 
«a 
Q 
LU 

< 
LU 

z 
vc 
O 

cs-
CO 

cc 
LU 

< 
LU CO CC 
< 
VC 

cc 

3 

o 

cs-
O 

CO Z j 
LU CQ 
O 3 
Q CL 

CO 
_ l 
_J 

CL 
CO 
_ j 

O 
CC 

< 
o 
LU 
X 
O 

LU 
LU 
QC 
LL 

Q 

< < 
Lu UJ 

dd 
< CO 
UJ QC 
QC O 
< O 

oa 
> 

Z 
LLJ 

g 
LL 
LL 
LU cs-

>- < 
LU 

o 
CS-

Q 
LU 
N 

< 
co 
CC 
o 

QC > 

< 
LU 
CO 
< 

CO < 

QC O 
< Z 
CL O 
LU O 
QC QC 
< LU 

co 

< 
LU cs-

< 
LU 
_ l 

o 
cs-

LU £ 
CO N 
< 5= 

< 
CO 
QC 
O 
>-

UJ ZJ 

5 ^ 
Sl 
oa o 

o 
QC 
LU 

<? 
LU Z 
X UJ 
O O 
LU C 
QC LL 
< LU 

< 
LU 
—J 
O 
Q 
Z 
< 
Q 
LU 
QC 
< 
LU 
_ l 
O 
CO 
LU 
X 
o 
z 
LU 
CQ 
yc 
QC 

LO 

Cs-
CO 
Q 
CC 
< 

X 
CO 

CL 
CL 
QC 
H 

o 

CQ 

3 
\— 
CO 

LU 
UJ 
QC 
LL 

< 
LU 
QC 
< 
CO 

CD 

QC 
O 

LU 
X 
H 
LL 
LL 
O 
Q 
LU 
QC 
O 
I -

Cs-
CO 

CO -= 

o 
r— 
LU 

co" 
Q 

< 
X 

o 
CO 

X 
H 

: CO 

: yc 

= $2 
O QC 
* QC 

LU 
CL 
O 
QC 
CL 

cc u 

< o« 

CO CSI 

. o 

11 

o-
CO 
h ; 

LU 

< 
Q 
UJ 
I -
co 
O 
CL 

CO 
z 
g 
CO 
H 
X 
LU 
LU 
QC 

00 

CO 
LU 

o 
Z 
< 
QC 
r— 

z 
LU 

< 
UJ 
Q 
CO 

X 

o 
Q 
LU 
f-
co 
O 
CL 
CO 
z 
g 
CO b 
z 
yc 
O 
co 
o 

CO 
CO 

Cs-
Q 
LU 

cc 
3 

o 
LU 
QC 

LU CO 
QC < 
< oa 

CO 
co. 

0) 

I X 
£c§ 



C 
O 

'ZZ 
o 
o 
CL 
CO 
c 
© 

j— 

c 
o 

5 
o 

ro 
cu 
m 
•B 
ro 
cu 

I 
•*-> 
c 
cu 
E 
cu 
O 

CO 
2 
g 
CO 
UJ 
CO 
=3 
0T 
< 
LU 

O 
O 
LL 

> 
1- O 
LU CO 
LL 
< 
CO 

co" 
UJ 
CO 
CO 
< 
_ J 

CO 
> 
I-
LU 
LL 
< 
W _ 

: 0 
< Q 
I LU 
Q r-

or co < o x CL 

LU 
o 
2 
< 
CL 
H 
2 
LU 

< 
LU 
Q 
CO 

LU 
LU 
CC 
LL 

0-
LU 

< 
LU 
_ l 

o 

CO 

2 

o 
or 

co 
< 
LU 
CC 
< 
LU 

CO 

CL 
CO 

O 
LL 
o 
LU 

LU LU 
CC CC 
< LL 

x 
o 

o 

Q 
LU 
H-
2 
X 

o 
08 

Q 
UJ 
_ l 
0. 
CL 
ZD 
CO 

or 
LU 
CL o 
or 
CL 
co 

< 
i— 
CO 
Q 
< 
H 
CO 

or 

< 
x 
f— 
LU 

err 

Q 
2 
< 
CC 

o 
O 
_ i 
LL 
LU 
X 
r— 
LL 
LL 

or 
o 
o 
_ i 

Q LL 
UJ LU 
t -r 

O. 
O 

X 

o 

>-
_J 
cr: <~ 

LU 2 

O CL 
cr: LL 
CL = 

co 
co 
LU 
o 
o 
< 
\— 
LU 
LU 
LL 
LU 
LU 
or 
X 
I-
Q 
LU 
ac 
cc 
< 

a 
LU 
I-
o 
X 
or 
i— 
CO 
CO 

o 
Q 
LU 
CO 
CO 

Q 
2 
< 
CO 

CN 

H 
00 c_, 
<Q 

\— 
O 

§ 0 0 

Q -
LU LU 

&_§ 
LU o 

X 
2 2 

co 
CN 

CO 

or 
LU 
X 
CO 
ZD 
(3 

X 
LU 

I-
< 
o 
o 
_ J 
CO 
2 
h-
< 
g 
Q 
2 

CO 
2 

g 

CO 

CN 

x 
CO 
< or 
H 
Q 
LU 
_ J 
HI 
CQ 
< 
_ J 

X 
CO 
< 
or 
i -
or 
o 
LL 
Q 
LU 
CO 
X 
CO 

or 
LU 

o 
o 
LU 
or 
< 

CO 

co c\j 
. o 

o-
UJ 
O 
< 
_i 
CL 

2 

CO 

g 
LU 

or 
LU 
g 
co 
r -
X 

o 
Q 
LU 
or 
o 
h-
co 
co 
or 
LU 

o 

.2 >. 
h- CO 
c m 

O TJ 

™ S l x 
E 

LL O 



I -
o 
3 
a 
O 
cc 
CL 
LU 

£ 
X 
CO 
cc 
LU 

z 

o 
o 
LU 
CD 
< 
cc 
o 
r -
co 
I -
o 
Q 
O 
cr: 
CL o 
_l co 
_ j — i 

< LU 
O < 
Q _ j 

CO 
CO 

< 
CO 
O 
CL 
CO 
Q 
O 
>-
_J 
CC 
LU 
CL 
O 
CC 
CL 

Q 
LU 
CD 
< 

CO CD 
CC z 
LU Z i 

O 
< >" 
P o LU 

CC 
O CC 

o 
LU 
CD 
< 
cc 
o 

LU 
LU 
CC 
<_ 
•sl­
ed 

CO 

CC 
O 
CO 
_ l 
LU 
CQ 
< 

o 
ZD 
CD 
O 
or 
CL 
LU 

£ 
X 
CO 

cc 
LU o 

Q 
LU 
v_ 
cc 
< 

2 > 
LU 
_ l 
_ l 
< 
o 

cc 
LU 
CL 
O 
CC 
CL 

LU 
CO 

CQ CC 
< LU 
O 

< 
LU 
_ l 

o 
oQ 
CO 
I— 

Q 
LU 
> 
O 

oc 
CL 

< 
CL 

Z Q" 

LU rT1 

CD 
CC 
O 
I -
co p 
CO cc 
LU < 
CQ CO 

CO" 
_ l 

o 
CO 

LL O 
LU g 

CD 
cd 

Q 
LU 
LC 

o 
H 
CO 
CO 
H 

o 
Q 
O 
CC 
CL 

_ J 

O 

Q 
Z 
< 
CO 

CO ! ^ 

< z 

^ < 
a Q 

z 
O 

< LU 
LU CO 

< g 
r-
cd 

LU 
LU 

cc 
LL 
Q 
z 
< 
z 
< 
LU 
_ l 

o 

LU 

CO 

g 
ZD 
a 
cc 
LU 
X 
I— 

o 
LC 

o 

LU 
LU 
LC 
LL 

yc 
< 
LU 

co 
cc 
LU 

< 
I -
z 
O 
o 

< 
LU 
CC 

<_ 
CT> 
CO 

CO 
CL 
< 
o 
co" 
CD 
z 
ZD 
CD 

Q 
LU 
LC 
O 
H 
CO 
CO 
CC 
LU 

z 
< 
h-
z 
o 
o 
_ i 
< 
r— 
LC 
< 

Cs-
LU 
O 
< 

—j CO 

LL Q 
LU - 1 

LC CC 

< o 
o . 

cd 

H O 
Q 
LU 
CO 
ZD 

Q 
CO 
z 
< 
o CL 

CC O 
>- o co 

co 
cc 

O 
cc 

LU CO LU 
CL 
O 
tc 
CL 

CO 
cc 
LU 

o 
ZD 
CD 
O _̂ 

CO LC I -

LU a — K rv- Ll-CO LL. 
< LU CO 

CD |— 
CQ z 

^ 3 LU 
U^ * > 

* H O 
< Z CO 

O - O 

LU % LU 

cc cc =i 
< r— O 

CO 

Q) 
OC 

o 

CO 
I -
Z 
LU 
CQ 
CC f> 
O Q 
CO LU 
CO CD 
< < 
Q 
LU 
1 -
< 
CC 
3 

CO 

z 
< 
>-
_ i 
tc 
LU 
CL 
o 
cc 
CL 

Q 

< < 

CD N 
< 7? CC 

(-

LC O 

a 

CO 

ca 

•d' CD 

l x 
ra E 

LL O 



O H " 
LU < 

SI 
LU 
h-

^8 
CO o 
_1 X 
CQ CO 
< < 
r- 0. 
CO L_ 

UJ g 
co y> o. 
2 *? r-
O < LU 
QL r— LU 
W Z I 
LU < CO 
OC § > . 

. DC 
- Q O 
CL LU |— 
w m Z 

L U c Q ^ ! 
5 < 1 < - I £ 
00 

00 

or 
LU LU 

CL 
X O 
o CC 
O Q. 

CD 

LU 

Q 
LU 
DC 
O 
I -
co 
CD 

LU 
CQ 
> 
LU 
X 
h-
LU 

CQ CC 

CO < 
QC o3 

CO 
^ CO 

CC CQ 
CL >-
CO _J 
LU X 
QC I -

QC o 

o 
\-
Q 

o 
o 
CD 
z 
yc 
QC 
O 

3 

o 
co 
Q 
o 
o 
CD 

CO 
_ l 
O 
O 
\— 
Q 
Z 
< 
X 

< 
LU 
QC 
< 

Q 
LU 
X 

P 

>-
_ l 
QC 
LU 
Q. 
O 
QC 
CL 

QC 
LU 

QC 
CD 
X 
o 
z 
LU 
CQ 

CN 

Cs-
Q 
LU 
CO 
X 
Q 
Z 
< 
LU 
_ l 
CQ 
< 
_J 

< 
LU 
CL 
CL 
CO 

Cs-
CO 
LU 
X 

o 

>-
LU 
LL 
< 
CO 
LU 

£ 
X 
CO 
yc 
O 
o 
x 
i -co 
o 
Q 
< 
LU 
X 
QC 
LU 
> 
o 

eo 
Q 

CO CSI 
. o 

I I 

< 
Q 
LU 
I -
< 
QC 
CO 

< 
QC 

< 
CO 

< 
LU 
CQ 
I -
co 
O >-
X 
Q 

CD 
Z 
Q 
QC 

o 
Lu O 

< 
LU 
X 
QC 

> 
o 

o 
< 
Q 

^ LU 
< yc 
LU QC 
QC < 
< § 

CO 

< 
LU 
_J 
r— 
< 
Q 
LU 
I -

o 
LU 
CL 
CO 
Z 
oa 
Q 
LU 
CD 
CD 
< 
I -
co 
QC 
LU 
Q 
Q 

LU 
_ l 
CQ 
< 
r— 
QC 
O 
CL 

LU 
QC 
<_ 
CD 

Cs-
> 
_ l 
QC 
LU 
h-
QC 
< 
X 

o 

o 
z 

o 

o 

Ct) 

o3 
Q 
LU 
CD 
CD 

£ 
CO 
CD 

co 
z 
< 
X 

g 
CO 

z 
< 
X fx. 

o >-

U 
- z 
— o 

Q CO 
CD Lu 

I -
o 

CO LU CL 
CO 

_1 
< 
g 
QC 
H 
O 
LLI 
- 1 
LU 

O 
IO 

<f> 
x 

cu 
I— CO 

•= m 
0 -a 

g> s 
1 = 
co E 

LL O 



o 
Q 
LU 
CO 
O 
_ l 

o 
a 
LU 
CC 
LU 
> 
o 
o 
CO 
LU 
X 

o 
co 
cc 
LU 

o 
CL 

O 
or 
i -
o 
LU 
_J 
LU 
LU 
or 
< 

LU 
vr o 
or 
CO 
\-
o 
z 

O 
o 
Q 
o 
o 
o 

CO 
I -
LU 
vr 
o o 
CO 

LU 

or 
CM 

uri 

in 

G
F

 

z" 
o 

Q 
Z 

o o 
Q 
O 
O 
CD 

z 
CO 
z 
6 ZD 
_ l 
CL o-
yr Z 

R
U

C
! 

O
K

E
 

h- or 
LU CO 
Q r-

T
S

II
 

N
O

 

z> oa 
O Q 
_J LU 
_ i cc < LU 
LU > 
or o 
< o 
00 

uri 

o 
or 
\— 
z 
o 
o 
> 
LU 
I 

< 
X 

o 
I -
Q 
LU 
OC 
CC 

CO 
LU 
X 

o 
co 
or 
LU 
yr 
< 
LU 
or 
co 
< 
LU 
or 
<_ 
•sr 
uri 

CN-
Q 
LU 
D 
Z 
ZD 
o 
or 
CD 
> 
or 
LU 
CL 
O 
or 
CL 
i -
z 
LU 
CL 

ZD 

o 
LU 
< 
O 

or 
o 
LU 
_ l 
LU 

< 
CO 

uo 
uri 

LU 
LU 

or 
X 
r-
or 
o 
LL 
or 
< 
LU 
_ l 

o 
CO 
LU 
X 
o 
CQ 

or 
LU 
yr 
< 
LU 

or 
CQ 

LL 

o 
r— 
z o 
or 
±z a 

or i -
< LU 

CO ^ 

< 
o 
or 
i -
o 
LU 
_ l 
LU 

< 
or 

Q 
LU 
CO 
ZD 
Z 
< 
g 
or 
H 
O 
LU 
_J 
LU 

Q 
LU 
LL 

I -

or 
LU 
o 
< 
CO 

cs-
or 
< 
0. 
LU 

or 

o 
ZD 
_ l 

O Q-
Z Q 

ZD o 
or 
o 
cc 
LU 
Q_ o 
or 
CL 

o 
o CO 

yr 
< 
LU 

co or CQ 

t— < 
_ l 

« CO 

g g 
X 7 
LU 

< 
LU 
or 
<_ 
oo 
uri 

CO 
LU 
g 
_ j 
CL 

co 

CO 

< 
Q 
LU 

or 
LU 
> 
o 
o 
CD. 
z 
< 
CD 
z 
yr 
or 

co 
H 
X 
CD 

Q 
< 
LU 
X cs-
or Q 
LU LU 

DC 
ZD 

LU O 
or LU 
< or 

ro 

o 
z 
E 
o 
< 
CJ 

J2 

I 
Bl 
o 

or 
O 
LL 
Q 
Z 
< 
CO 

0 . 
CO 
r -
O 
LU 
H 
LU 
Q 

P 
Z 
LU 
> 
LU 
or cs. 

CO 

21 
LU b Q 

So 
< tz 

o 
x 5 
g LU 

LL 
< 
CO 

O) 
CO 

.92 >, 
I— CO 
c m 

o -a 
™ CO 



CD 
cc 

£ 
O 
+3 
U 
CD 

a. 
tn 
c 
L _ 

o 

£ 
O 

I 
o 
LY. 
J * . ro 
<D 
i _ 

co 
TJ 
ro 
CD 
I 
£ 
CD 

£ 
CD 

o 

x 
o 
< 
LU 
r— 
< 
Q 
LU 
r— 
CO 
O 
Q . 

CO 

or 
L U 
CQ 

L U 
CO 
Z 
O 
a 
co 
LU 
Cd 
> o z 
LU O 
CD LU 

LU O 
X 

LU CL 
LU 

It! 
Q- LU 
< r-

CD 

Q 
LU 
CO 
CO 
ZD 
O 
CO 

a 
z 
g 

LU 

CO 
<: c-

CO 
CD 

b LU 

LU 
> 
LU 
Cd 
CL 

LU 

LU 

Cd 
< 
C L 

O LU 
CL Q _ 

CM 

CD 

CC 
O 
LL 

LU 
X 
H 
Z 

o 
Z 
g 
i-
o 
LU 
rr 
cc 
o 
o 
X 
CJ 

< 
LU 

a 
LU 
LL 
t -
z 
LU a 
X 
o 
< 
LU 
cc 
o 
LL 

LU 
I -< 
a 
a: 
LU 

cc z 

g 3 
z a" 
CQ U 

O < o 
2 

cc 
o 
LO 
z 
g 
H 
o 
< 

o UJ 

> > 
o o 
U LU 

CJ ° 

< ° 
a O 
z z 
g g 
r - r -
LU UJ 

CU 
cn 
CO 

CL 

CJ O 

z z 

.2 >. 

CD 

li" 
co £ 

LL O 



o 
CD 
Q. 
CO 

_c 
CD 

C 

o 

CO 

CU 
r— 

CC 
O 
h-
U 
LU 
0 . 
CO 

z 

cu 

o 
I -
< 
O 
_1 
0 . 
Q. 
< 
LU 
_ l 
o 
cc 
o 

LU 

s 

z 
g 
i -
< 
o 
o 
- I 

>-
r— 

< 
LL 

LU 
I -
< 
Q 

LU 
X 
r -

o 
1 -

z 
< 
LU 
_ l 

o 
08 
Q 
LU 

< 
LU 

sx 0 0 

O LU 

^ ° < h-
, „ ^ co 

z < o 
Q. v_ 0 

LU CL L I 

W O 
bC > r>-
LU > O 

CO 
LU CQ 
O 3 
Q CL 

CO 
_i 
- j 

CL 
CO 
_ l 

o 
cc 

< 
g 
LU 
X 
o 
LL 
o 
LU 
LU 
LC 
LL 

Q 
Z 

t> 

z 
< < 
LJJ LU 

dd 
< CO 
UJ LC 

or O 
< O 
co uj 
CN 

CO £ 

UJ LU 

cc 
< z 
o g tc 

o 
> 
_ l 
_J 
< 
g 

o 

o 
O CD CC 

LU 

LU > 

t -

3 L 3 
o z 
m > 
c o -
cc z 
< LU 
0- O 
LU EZ 
CC LL 
< LU 
co 

o 
LU 
CO 
ZD 

LU 
X 

Q 
LU 
LC 
< 
UJ 
_ l 

o 

Z 
< 
LU 
_J 

o 
CO 
CL 
O 
h-
X 
o 
z 
LU 
CQ 
LU 
LC 
< 

CO 
Q 
CC 
< 
N 
< 
X 
CD 

CL 
Q_ 
CC 
t 
CD 
CQ 

CO 
LL 

LU 
LU 
LC 
LL 

< 
LU 
LC 
< 
CO 

cs-
CO 
h_-
X 
LU 

< 
Q 
LU 
1 -

co 
o 
Cl-
CO 
z 
g 
co 
H 
X 
LU 
UJ 
LC 
CD 

t § § 

CQ 
< 

< 
LU 
Q 
CO 
h-
3 
O 
Q 
LU 
r— 
CO 

o 
CL 
CO 
z 
g 
CO 
b 
z 
yr 
O 
co 
O 

o-
CO 
LU 
O 
z 
< 
cc 

LU 
CC z 
< LU 

| s -

Q 
LU 
CO 
3 

Q 
Z 
< 
LU 
_J 
CQ 
< 
_J 

I 
f -

u 
LU o . 
r— < 
O LJJ 
LC CC 
CL < 

CQ 
< 
LU 
X 
I -

g 
I— 
o 
LU 
r— 

O Z 
^ s " 

°-
LU LC 
>- LU 
LU CL 
LU O 
LC LC 
< Q. 
oo 

Cs-
CO 
Q 
CC 

< 
X 
UJ 
CC 
LL 

tc 
LU 
X 
h-
o 
Q 
Z 
< 
CC 
LU 

LU 
LU 
LC 
LL 

< 
LU 
LC 
< 
CO 

a. 

x 
a. 

E . o 
ca ca 



CL 
CJ 

O 

Q 
LU 

3 

o 
o3 
Q 
UJ 
_ i 
o. 
Q. 
3 
CO 
> 
_ l 
QL 
LU 
Q-
O 
QC 
Q. 

Z 

g 

i -

co 
Q 
< 
f -
co 
DC 
LL 

O 

CO 

cc 
LU 
X> 
CO 
3 ! 
»SP 
z 
Itl 
if 
H 
u 
cc 
Dl 
o, 
cf 

CN. 
Q 
LU 

3 
O 

QC 
LU 
CL 
O 
QC 
CL 

csi 

Q 
UJ 
h-
O 
3 
CC 
r-
CO 
CQ 

CNI 
c\i 

Q 
LU 
yc 
o 
LU 
X 

o 
cs-
Q Cs-
LU CD 
CD .< r -

Z 
o 
• 
LU 
yc 

CO cc 
x < 

LU 
I -
< 
Q 
Q 
Z 
< 
CO 
>-
< 
Q 
o 
CO 
r— 
CO 
< 

O Z 
LU = 

°- EE 
co b 
CO 
c\i 

cs-
DC 
LU 
X 
CO 
3 
CD 

X 
LU 
LL 
O 

< 
o 

CD 
z 
r-
< 
g 
Q 

g 

CO 

CNI 

> 
_ l 
QC 
LU 
CL 
O 
QC 
CL 

Q 
Z 
< 
z 
Q 
LU 
CD 
CD 
O 
_ i 

CO 
LU 

< 
CO 

CD 

CN-
Q 
LU 

UJ 
LU CQ 

cc < 
< —I 

co 

CQ 
< 
_ l 

oa 
co 
oc 
LU 

= = CS-

< CO 

Z LU 
o <g 
o 3 
LU 
CD UJ 
< LL o 

QC 
0 . 
LU 

$ 
X 
CO 

LU QC 
X LU 
O Z 

o b 
X 
Q o 

o 
_ l 
< g 
LU 

O X 
Q U 

CN 
CO 

Q 
LU 
> 
o 
QC 
CL 
CL 
< 

Q 
LU 
QC 

o 
CO 
CO 
LU 
_J 
CQ 
r— 
CO 
X 
CQ 

O 

g 
CO 
LU 
_ i 
CQ 
< 
^_ cs-

- LU 

LU CQ 
DC < 
< U 

CO 
CO 

c e i 

CO 
LU 

> 
CO 
O 
OC 
QC 
O 
O 
DC 
UJ 
CL 
O 
CC 
CL 

< 
Z 

Q 
LU 
DC 
O 
I -

CO cs-

LU LLJ yc 
o 
o 
_ l 
LU 
CD 
< 
DC 
O 
CO 

CO 
CL 

c 

1 a 
CO (TJ 

U I 



a 
•fi 
c 

1 • a 
. 4 -

n 
C •<J- CM 

. O 
> i 

L t | 

» 

o 

N
o.

 

c 
z 

C
A

/C
P

I 

C
A

/C
P

I 

r 
In

sp
ec

ti
o

n
 

C
o
m

m
e
n
ts

 

C
o
m

m
e
n
ts

 

00 

CD 

i 

N
o

 

N
o

 

9
6
 o

f 

m 
JZ 

Y
e
s 

Y
e

s 

P
a
g
e
 

tP
 

L
a
b

 M
o

n
t 

A
L
L
 L

IU
U

IU
 C

H
E

M
IC

A
L
S

, 
O

IL
S

 A
N

D
 O

IL
 P

R
O

D
U

C
T

S
 S

T
O

R
E

D
 

IN
 
S

E
C

O
N

D
A

R
Y

 
C

O
N

T
A

IN
M

E
N

T
?
 

A
K

t 
N

U
N

-C
O

M
P

A
T

IB
L
E

 C
H

E
M

IC
A

L
S

 
P

R
O

P
E

R
L
Y

 S
T

O
R

E
D

?
 

(C
O

R
R

O
S

IV
E

S
 F

R
O

M
 
F

L
A

M
M

A
B

L
E

S
, 

A
C

ID
S

 
F

R
O

M
 
B

A
S

E
S

, 
E

T
C

.)
 

A
K

t 
N

I-
P

A
-/

U
4
 L

A
B

E
L
S

 
P

O
S

T
E

D
 O

U
T

S
ID

E
 
E

A
C

H
 
E

N
T

R
A

N
C

E
 T

O
 

T
H

E
 L

A
B

?
 

A
K

t 
r-

U
L

L
/P

A
R

T
IA

L
 C

O
N

T
A

IN
E

R
S

 S
T

O
R

E
D

 W
IT

H
 
C

A
P

S
 O

R
 L

ID
S

 

IN
 
P

L
A

C
E

?
 

A
K

t 
L
A

B
 W

A
S

 1
 E

b
 

P
R

O
P

E
R

L
Y

 M
A

N
A

G
E

D
 (

T
R

A
S

H
, 

W
A

S
T

E
 

P
R

O
D

U
C

T
S

 &
 C

H
E

M
IC

A
L
S

, 
W

A
S

T
E

 C
E

M
E

N
T

, 
E

T
C

.)
?
 

lb
 I 

M
tK

t 
A

 (
J
U

M
P

L
E

1
 E

 C
H

E
M

IC
A

L
 I

N
V

E
N

T
O

R
Y

 O
N

 F
IL

E
?
 

IS
 
P

R
O

P
E

R
 P

P
E

 U
S

E
D

 &
 A

V
A

IL
A

B
L

E
 
F

O
R

 U
S

E
?
 

A
R

E
 A

L
L
 M

S
D

S
 S

H
E

E
 1
 S

 A
V

A
IL

A
B

L
E

 A
T

 T
H

E
 C

O
M

M
U

N
IT

Y
 
R

IG
H

T
 

T
O

 
K

N
O

W
 S

T
A

T
IO

N
 
&

 C
U

R
R

E
N

T
?
 

E
Q

U
IP

M
E

N
 1

 
M

A
IN

T
E

N
A

N
C

E
 

A
R

E
 A

L
L
 W

O
R

K
 

1 
O

O
L
S

 
IN

 
G

O
O

D
 W

O
R

K
IN

G
 

C
O

N
D

IT
IO

N
?
 

_ l 
< 

— 

J J 
_ i 
J J F

a
rm

in
g
to

n
 T

ie
r 

In
sp

.x
Is

 

L
a
b
 

i 
c 
n 

r i T) 
oo 
rd r i 

o 

r i 

<— 

r i 

•N 

r i 
o 
-* 

r- 3 
.ri 



o 
Q 
LU 
CO 

O 
O" 
LU 
CC 
LU 
> 
o 
o 
co 
LU 
X 

o 
CO. 
DC 
LU 

o 
o . 
O 
DC 
\-
O 
LU 
_ l 
LU 
LU 
CC 
< 

< 
a 
LU 
cc 
LU 
> 
o 
o 
o 

z 
g 
i -

o 
o 
Q 

o 

CO 

CD 

o ~ 
CD CJ 
? L U 
CO 
r-
LU 
V_ 

O 
o 
CO LU 

ac 
. o 

5C or 
ca 

111 fc. or O 

CM 
i f i 

o 
Q 
LU 
Q 
Z 
3 
O 
or 
CD 
>-
_i 
cc 
LU 
CL 
O 
DC 
CL 

LU 

0 . 

o 
LU 
_ l 
< 
g 
cc 
\-
o 
LU 
_ l 
LU 

< 
g 
or 
h-
o 
LU 
_ l 
LU 

< 
or 
O 
LL 
Q 
LU 
CO 
ZD 
Z 

< 
g 
or 
i -
o 
LU 
_J 
LU 
Q 
LU 

CC o-
LU or 
o < < °-
•st 
LO 

>-
_ l 

or 
LU 
0 . 
O 
or 

< ac 
I - LU 
CO LU 
or 5 
LU „ 

_ o 
CO LU 

OL CO oS 
X 

co — 
< o3 5 Q 

LU 
CD 

LU CD 

Q 
LU LU 
CD Z 
01 < 

LO 
LO 

CD 

_i 
O Q-

Q 
Z 
ZD 
o 
or 
CD 
or 

oS 
o o 
Q or 
o 
o 

g 
Q 

CD 
co vr 
< 
LU 

co or 
Q CQ 

O O 

z < 

co to 

LU 

< 
LU 
or 
<_ 

CD 
LO 

CO 
LU 
g 
_ i 
CL 
CO 

cs-
Q 
LU 

or 
ZD 
a 
LU 
or 
co 
< 
Q 
LU 

or 
LU 
> 
o 
o 
CO 
QQ 
_ l 
3 
CO 
I -
X 
CD Q 
< 
LU 
X 

or 
LU 

CD 
LL 

X 
o 
< 
LU 
h-

< 
Q 
LU 
I— 
CO 

o 
CL 
CO 

or 
LU 
CO 

LU 
z 
o 
X 
CL 
LU 
_1 
LU 
\— 
> 
o 
z 
LU 0 
CD LU 

O 
X 
CL 
LU 

or LU 

CD 

D 
LU 
Y-
Z 
LU 
^ 
3 
O 
O 
Q 
CO 
LU 

or 
3 
Q 
LU 
O 
o 
or 
CL 

Q 
UJ 

O 
LL 

< 
Q 
O 
O 
\— 
CO 

or 
LU 
Q 

z 
3 CD O 
LU 

I -
< 
or 
LU 
CL 

o 
LU 

or 
CM 

cb 

< 
o 

o 
o 

CO 
CL 

LU 
> CS-

CC o 
0 - " 7 

O UJ 
LU 

z 
LU 

< 
LU Q 

LU 
W CO 

CO 
3 

o 
CO 
Q 

o 
D) 
C 

CO CO 



cc 
o 
LL 
LU 
X 
H 
Z 
o 
z 
o 

sf CN 

I I 

C 
O 

o 
LU 
CC 
cc 
o 
o 
X 
o 
< 
LU 
Q 
LU 

O 
CD 
CL 
tn 
_c 
i _ 

CD 

C 

o 
S2 
ca 

LU 

g 
x 
o 
< 
LU 
CC 

o 
LL 

< 
Q 
CC 
LU 

LU g 

m cj 
o 
z 

o 
< 
cc 

o 
oo 

= LL 

5 cc 

£ ° 
£<2 w 
x 
LL < 
O LU 
>- > 
O O 
U LU 

CC 
CC 
o 
o 

CL O 
z z 
o o 
LU UJ 
-I _J 
a a. s s o o 
o o 
z z o o 
CL CL 
3 3 

o 

c 

'§ * 
ro ro 



UJ 

< 
Q 

re a 
CC 

a. 
o 
CJ 

OL 
CJ 

< 
o 

a> 

z 
o 
H 
O 
LU s_ 

12 
O 
z 
Q 

I-
Z 

o 

z 
o 
S 
o 
ZJ 
a. 
o. 
< 

U LU 
LU a. 
CO 

o 

o 
cc 

LU 

5 

z 
o 
I-
< 
o 
o 

=; UJ 

< ^ LL Q 

LU 

O 
CJ 

o z 

LU 

>• 
o! 
Z 
Out 

m 
LU 

v: 
LU 
CO 
z> 
o 
X 

< 
UJ 
_ l 

o 
Q 

< 
LU 
Z 
CO 

< 
LU 
CC 
< 
yr 
oc 
O 

LU 
CC 
< 

cs-
CO 

CL 
CO 
—1 

O 
Q 
Z 
< 
CC 

o 
< 
o 

LU 
X 

o 
LL 
O 
LU 
LU 
DC 
LL 

a 

< 
LU 
_ l 

o 
< 
LU 
CC 
< 
CO 

CS-

< 
cc 
LU 
I-
< 

LU 
_ l 
CQ 
< 

LL 
LL 
O 
LU 
LU 
CL 
LL 

< 
LU 
CC 

< 
CO 

CS-

CO 
a 
cc 
< 

X 

CD 

CL 
CL 

LX. 
t 
CD 
Z 
_ i 
CQ 

X 
f— 
CO 

LU 
LU 
CC 
LL 

< 
LU 
CL 
< 
yc 
cc 

CO 

CN-
co 
H 

x 
LU 

< 
Q 
LU 
h-
co 
O 
CL 
CO 

z 
CD 
CO 
X 
LU 
LU 
CC 

CS-

CO 
yc 
o 
< 
cc 

< 
cc 
o 
o 
_ l 
LL 
LU 
X 
I-
LL 
U_ 
O 
Q 
LU 
CC 
O 
h-
co 
CO 
_ l 

o 
O 
I— 
UJ 
cc 
< 
CD 

5 
c j 

o z 

Cs-
a 
LU 
cc 
X 

a 
LU 
CC 
CO 
< 
a 
LU 
I-

co 
o 
CL 
CO 

z 
CD 
CO 

b 
yc 
o 
CO 

O 

LU 
QC 

CO 
DC 
LU 
X 

co 
X 
CD 
z 
v~ 
X 
LU 
LU 
QC 

9 

cu 
o> 
co 

CL 

0 DD 
01 Dl 

E '2 
co -> 

LL S 



z 
g 
i -
o 
LU v_ 

13 
- O 

z 
Q 
_J 
LU 

5 

o 
< 
X 
H 
LU 
oc 
O 

Q 
Z 
< 
CL 
O 
O 
_ j 

LL 
LU 
I 
Y-

O LL 
LU 
X 
H 

O 
I -
CL 
O 

DC O 
UJ rr 

CM 

0 -
CO 
CO 
LU 
O 
o 
< 
Q 
LU 
1 -

o 
ZD 
CC 
r -co 
CO 

o 
Q 
LU 
CD 
CD 
< 

o 
:> 
CM 

CO 
< 

X 
I -

Q 
LU 
r-
O 
LU 
CL 
CO 

o 
z 
CL 

o 

2 

C 
a 
E 
E 
o 
o 

o 
z 

in 
0) 

>-

CC 
LU 
X 
CO 
ZD 
CD 
z 
I— 
X 
LU 
LL 

o 
z 

CD 

z 
H 
< 
g 

g 
CO 

CS-

Z 
< 
LU 

, _ l 
O 
Q 
Z 
< 
I— 
< 
UJ 

CO 

CD 

LU 

CO 

CO 

cs-
>-
_ i 
f -
CL 

o 
cc 
CL 

z 
LU 
CQ 
z 
o 
CL 
CL 
< 
QC 
O 
CO 

O 
r— 
Q 
LU 
> 
o 
LU 
DC 
Z 
o 
cc 
CL 
< 
DC 
O 
CO 
CO 

CN 
co 

Q 
LU 
DC 
O 
r-

co 
CO 
LU 

o 
CQ 

z 
LU 
CD 
> 
X 

< 
LU 
z 
LU 

LJJ aj 
O LU 

CL 
O 

QC QC 
< CL 

r-
o 
ZD 
Q 
O 
OC 
CL 
LU £ 
X 
CO 
oc 
LU 
z 

o 
o 
LU 
CD 
< 
DC 

o 
r-
CO 
t— 
O 
ZD 
Q 
O 
OC 
CL 

Cs-
Q 
LU 
r-
< 
Q 

Q 
Z 
< 
CO 

LU 

O < 
Q _J 

o 
CSI 

CS-
LU 
O 
< 

CO 
QC 
O 
r-

co 
LU 
QC 
QC 
< 
yc 
o 
< 
CQ 
X 
CO 
< 
LU 
QC 

LO 
CO 

O CQ 
TO D> 
e c 

E '2 
co § 

LL S 



Q 

o 
LU 
0 . 
CO 

ZC 

z o 

CQ 

o 
Z 
Q 
- J 
UJ 

5 

o 

o 
LU 
CO 
3 

cr 
LU 

< 
_ i 

LU 
< 
Q 
LU 

Q 
LU 
> 
o 
LU 

cr 
CO 
LU 
_ J 
CO 
< 

LU 

cr 

o 
z 

LU 
K 
Z 

< 
S 
H 
Z i 
LU 

s 
a. 
3 

a 
LU 

co 
CO 

o 

a 
LU 
_ l 
LU 
CO 

X 
CO 
< cr 
r— 
0. 
O 
LL 

Q 
LU 
CO 
3 
CO 
0 . 
LU 
z 
< 
r— 
Z o o 
_ l 
< 
o 

LU = 

X X 
O CO 
LU < 

cr ft 

c -̂
LU 
_ l 
CQ 
< 

I 
Q 

O 
h-

o 
o 
Q 
o o 
CD 

co 
a 
_ i 
LU 
X 
CO 
LU 
o 
< 
LL 

LU 
cr 
< 

CO 
I-cr 
< a. 
CD 

to a. 
3 
0. 
oc3 
co" 
cr 
O 
h-o 

cr 
co O a co 
cr v> 

- LU 

cr 
CL O 
O 

co 
•st 

O 
tz 
a 
z 
o 
o 
Q 
O 
O 
CD 

co 
LU 
CO 

o 
X 
cr 
< 
LU 
cr 
< 

o 
I— 

o 
o 
Q 
o o 
CD 

LU 
CO 
O 
X 
CO 
Q 
< 
LU 
_ l 

CD 

LU 

Cs-

a 
LU 
Y-
O 
LU 
Q. 
CO 

LU 
LU 
CQ 
CO 
LU 
> 

CO 
UJ 

o 
CQ 

z 
LU 

CD 
>-
X 
O 

LU 

X 

CD 
z 
±-
cr 

Q 

z 
3 
O 
CO 
a 
O 
o 
CD 

co 
_ i 
o o 
I-
D 
Z 
< 
X 

< a 
LU z 
cr O 
< u 

ro csj 
. o 

I I 

O-

CO 

o 
cr 
LU 
CL 
Q 
LU 

>-
_ l 

cr 
LU 
CL o cr a. co cr 
UJ 

a 

cr 
CD 
LU 

cr 

o 

CO 
CL 

O CQ 

E 2 



a. o 

z 
g 
H 
O 
LU 
a. 
co 
z 
- CD 

z 
Q 

'O 

z 

o-
Q 
LU 
CO 
X 
Q 
Z 
< 
LU 
_ l 
CQ < 

< 
LU 
CL 
CL 

CO 

CD 

< 
g 
a: 
I-J o 
LU 
_ l 
LU 

Q 
LU 
OC 
LU 
> 
o 
o 
co 
LU 
X 
o 
CQ 
DC 
UJ 

o 
g 
cc 
\-
o 
LU 
_ l 
LU 
LU 
CC 

O 

iri 

g 
i -

o 
o 
a 
o 
o 
o 

co 
I— 
LU 
ac 
o 
o 
CO 

LU 

cc 
CN 
LO 

LU ac o or 
CQ 

< 
Q 
LU 
CC 
LU 
> 
o 
O 

>-
UJ 
X 
h-
r— 
< 
X 

o 
r-
Q 
LU 
SC 
CC 

CO 
LU 
X 
o 
CQ 
DC 
LU 
yc 
< 
LU 
QC 
CQ 

< 
LU 
QC 
<_ 
CO 
LO 

O 
DC 
\— 
Z 
o 
o 

o 
Q 
LU 
Q 
Z 
ZD 
O 
QC 
CD 
> 
_ l 
QC 
UJ 
a 
O 
QC 
0 . 

LU 

ZD 

a 
LU 

g 
QC 
I -

o 
UJ 
_ l 
LU 
_ l 
_ l 
< 
CO 
LO 

ca 
Q 

O 

z 
bZ 
o 
< 

a> 
E 
E 
c 
u 

o 
z 

in 
<u >-

UJ 
LU 
QC 
X 
r-
QC 
O 
LL 

QC 
< 
LU 
_ l 
O 

CO 
LU 
X 
o 
CQ 
QC 
LU 
ac 
< 
LU 
QC 
CQ 
LL 

o 
ac 
cc 
< 

< 
g 
oc 
i -o 
LU 
_J 
UJ 

< 
DC 

Q 
LU 
CO 
ZD 

Z 

< 
g 
oc 
r -

o 
LU 
_ 1 
UJ 
Q 
UJ 

£ a 

QC 
< 
CO 

O 

O 
O 
a 
o 
o 
CD 

CO 
Q 
QC 
O 
O 
z 
g 
CO 

z 
LU 
I -
X 
UJ 

LU 
LU 

QC 
UJ 
O 
< 
CO 

co 
LO 

es­
se 
QC 
O 

< 
LU 
QC 
<_ 
r~-
LO 

co 
LU 
g 
_ i 
CL 
CO 

0--
Q 
LU 
CC 
ZD 

a 
LU 
DC 
CO 
< 
a 
LU 
QC 
LU 
> 
o 
o 
co 
CQ 
_ l 
ZD 
CQ 
r-
X 
CD 
a 
< 
LU 
X 
QC 
LU 

LU 
QC 
< 
CO 
LO 

CO 
<;. 
w 
DC 
< 
UJ 
g 
co 
r-
X 

o 
o 
t o 

cu 
DC 

o 

CD 

O CO 
D) D) 

E is 
CO > 

LL % 



o 
I-
o 
LU 
0-
co 

>-
< 
m 

- CD 
Z 
Q 

H 
Z 
O 

< 
LU 
_ J 

o 
Q 
Z 
< 
< 
LU 
Z 

o 

< 
LU 
or 
< 
CO 
LU 
o 
Q 

co 

o 
cn 
LU 
h-
co 
CL 

3 
Q 
X 
CO 

< 
D. 

CO 
LU 
I— 
CO 

Q 
LU 

ZD 
CD 
LU 
cn 
LU 
ct: 

CN 
CD 

Ct. 
LU 
z 
z 
< 

> 
LU 

LL 

o 
Q 
LU 
CO 

o 
a 
CO 
Q 
vr 
z 
ZD 
o or 
co 

CO 
CD 

LU 
CD 
< 
or 
O 
r-
CO 

or 
LU 
CL 
O or a. 
O 
r -

a 
LU 
> 
o 
CO 
or 
LU 
z 
< 
I-
z o o 

LU Cs-

< 
LU LU 
cn cn 
< < 

cb 

ot o 
LL 
LU 
I 

Z 

o 

o 
LU 

or 
CL 

o 
CJ 
X 
o < 
LU 

a 
LU 
U. 
H 
Z 
LU 

a 
x 
CJ 

< 
LU 
Ot 

o 

< a 
ce 

LU 

LU g 

m CJ 
CD < 
z LL 

2 O 

C3 

I-
LU 
X £ 
H -I 

CL O 
z z 
2 2 
1- h-
LU LU 

O O 
O CJ 

Ci) 

o 
m 
a> 
O) 

CD 

i- >, 
c ra 
o CO 

c c 
E ' 2 
ra -> 

LL S 



8/21/2002 3:51 PM D A | L Y HSE INSPECTION 

jjtfcilitv Location: Bulk Materials Handling and Loadinq Area 

Inspection bv: 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment. 
Pollution prevention and waste minimization are essential to the successful and cost effective operation ofthe 
bulk materials handling and loading area. Conduct weekly inspections ofthe warehouse and loading area, chemical 
storage area, empty drum storage area, LGC, and hazardous waste storage area. Note yes or no for each line item and 
comment on corrective actions as required. File original in environmental file routed through facility coordinator. 

Item Yes No Corrective Action 

House keeping guidelines being followed.1 

Fire extinguishers properly maintained. 1 

Spill kits properly maintained.1 

Personnel Protective Equipment (PPE) guidelines followed. 1 

Proper waste management guidelines followed.1 

Equipment and hand tools properly maintained.1 

All containerized waste properly labeled.2 

Jj^ployee right to know station accessible and up-to-date. 

Area clean and free of chemical spills. 

Evidence of acid fume release, (unusual odor / corrosion)4 

Storm/waste water present in any secondary containment. 

Evidence of waste chemicals in secondary containment. 

Acid returns neutralized on trucks. 

Acid returns pH and volume documented prior to discharge. 

Vendor off loading procedure in place and followed. 

Full or partial containers stored with bungs and lids in place. 

All partials easily identified. 

All empty containers have product labels. 

Empty drums stored horizontal with bungs in place.3 

All liquid chemicals secondarily contained. See Item 5 

Hazardous waste storage area inspected weekly.2 

Hazardous waste storage area inventory up-to-date.2 

j^Jbrdous waste storage area properly designated.2 



8/21/2002 3:51 PM D A | L Y HSE INSPECTION 

[^product storage containers have product labels. 

Wipty chemical containers stored in designated area. 

Empty storage area properly designated.2 

1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 
3 Drums will be and banded prior to shipping. 
4 Normal vent odors will not be considered. 
5 CPI generated 17 July 01 concerning condition of tote area containment. 
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fcbiiity Location: Hazardous Waste Storage Area 

Inspection by: 

Object ive: Ensure the Health & Safety of employees and public while protect ing the 

Environment. 
Pollution prevention and waste minimization are essential to the successful and cost effective operation ofthe 
bulk materials handling and loading area. Conduct weekly inspections ofthe warehouse and loading area, chemical 
storage area, empty drum storage area, LGC, and hazardous waste storage area. Note yes or no for each line item and 
comment on corrective actions as required. File original in environmental file routed through facility coordinator. 

Item Yes No Corrective Action 

House keeping guidelines being followed. 1 

Personnel Protective Equipment (PPE) guidelines followed.1 

Proper waste management guidelines followed.1 

All containerized waste properly labeled.2 

Employee right to know station accessible and up-to-date. 

Area clean and free of chemical spills. 

E^dence of acid fume release, (unusual odor / corrosion)4 

^Wdence of waste chemicals in secondary containment. 

Full or partial containers stored with bungs and lids in place. 

All liquid chemicals secondarily contained. 

Hazardous waste storage area inspected weekly.2 

Hazardous waste storage area inventory up-to-date.2 

Hazardous waste storage area properly designated.2 

All product storage containers have product labels. 

1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 
3 Drums will be and banded prior to shipping. 



DAILY TIERED INSPECTION FORM 

AREA: HAZ. WASTE AREA DATE: ####### 

#1 

|#3" 

#4 

#5 

_ IS AREA NEAT AND CLEAN? 

3 S WASTE INVENTORY LOG USED AND UP-TO-DATE? 

[ ] A R E ALL TOTES , DRUMS AND PAILS PROPERLY LABLED? 

^ | l S THERE ANY CHEMICAL SPILLS? 

^ I S THERE A SPILL KIT IN PLACE? 

~Jl\S FIRE EXTINGUISHER WORKING AND INSPECTED? 

[ ] l S SECONDARY CONTAINMENT IN WORKING COND.? 

i ^ A R E L , D S A N D BUNGS IN PLACE? 

#9 |IS THE SPILL KIT PROPERLY STOCKED? 

^ I U |lS ALL TRASH AND DEBRIS CLEANED FROM AREA? 

COMMENTS: "| 

#6 

#7 

#8 

YES NO 

INSPECTED BY: 



ATTACHMENT VII 

MAP SHOWING ONE 
MILE RADIUS AND 

WATER BODIES 





ATTACHMENT VIII 

SUBSURFACE 
INVESTIGATION 
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P M O N E : 9 D 9 W. A P A C H E • P . O . B O X 2 0 7 9 F A R M I N D T D N . N C W M E X I C O • 7 * O l 

3 2 7 - 9 9 4 4 

March I I , 1975 

Halliburton Services Co. 
P. 0. Drawer 960 
Farmington, New Mexico 

Attn. Raymond Gunn 
D i s t r i c t Superintendent 

Dear Mr. Ounn: 

Pursuant to your request, we have completed the subsurface Inves­

tigation for the referenced plant expansion. The attached report Includes 

test boring logs, soli resistivity summary, conclusions and recommendations 

regarding recommended foundation systems for the proposed bulk plant. If 

additional Information Is required, do not hesitate to contact us. 

Pursuant to your Instructions, we have forwarded two copies of this 

report to Mr. Jack Kramer with the Bulk Construction Department In Duncan, 

Ok Iahoma. 

Very truly yours, L , 

Re: Bulk Plant Addition 
Halliburton Services Co. 
Farmington, New Mexico 

Attachments 

CC; Jack Kramer 
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BULK PLANT ADDITION 

HALLIBURTON SERVICES CO. 

FARMINGTON, NEW MEXICO 

SUBSURFACE INVESTIGATI ON 

6ENFRAL CRITFRlA 

Three test borings were attempted beneath the proposed structures to depths 

of 7' to 9'. The test borings were located beneath the proposed addition as In­

dicated on Project Drawing No. FC 268A dated January 1975. Said test holes were 

extended by rotary drilling utilizing an Acker Terado truck mounted drill rig to 

the depths Indicated on the logs. Rotary drilling of gravel, cobbles and boulders 

Is extremely difficult and expensive. For this reason, advancement of test bor­

ings was terminated at the depths shown. Backhoe test pits were considered but 

were rejected due to the potential damage to the existing parking lot paving. An 

alternate solution to advancing the test borings thru the use of a cable tool was 

the earth resistivity method. 

Earth resistivity readings w.?rs taken at two locations In the project area 

as shown on Plate "A" at depth Intervals of 3'. Resistivity readings were estab­

lished thru the utilization of a Strata Scout resistivity meter, Model R-40, man­

ufactured by Soil Test, Inc.. The electrode spacing and readout calculations are 

based on the Wenner method. The results of the resistivity readings are summarized 

on Sheers 6 and 7. The resistivity readings correlate with projected depths of the 

various subgrade strata as evidenced by the other subsurface Investigations and by 

outcrops in tne vicinity. A geologic cross section, Plate MB", Indicates the pro­

jected subgrade strata beneath the site. 

The location of the test holes and their relationship to the proposed plant* 

expansion are shown on Plate "A". The-boring logs, complete with laboratory analy­

sis, AASHO classifications. In placo moisture, penetration resistance, etc., are 

shown on Sheets 3, 4 and 5. 
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Substrata conditions at the site consist of sedimentary and alluvial deposits 

of clayey s l i t , sand, gravel and cobbles, with the entire site underlain by sand­

stone as evidenced by the resistivity survey and test borings completed for Others 

.and shown graphically on the geologic section, Plate "B". 

Conclusions and recommendations regarding maximum bearing values, recommended 

footing systems and other data pertinent to the development of the project at the 

site are summarized on pages 8, 9 and 10. 
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BULK PLANT ADDITION 

HALLIBURTON SERVICES CO. 

FARLINGTON, NEW MEXICO 

SUBSURFACE INVESTIGATION 

CONCLUSIONS & RECOAAftAENDATiONS 

The subgrade s t ra ta encountered at the s i t e as evidenced by this investiga­

tion i s clayey s i l t , sand, gravel and cobbles, underlain by an extensive strata 

of sedimentary sandstone. No potentially expansive so i l was encountered at the 

s i t e . Free water could be encountered at a depth of 24.'. 

The correlat ion between new test borings, test borings and pi ts comp-leted 

by others and the r e s i s t i v i t y survey results i s summarized graphically on the 

north-west south-east cross sections shown on Plate "A".The extent of the cobble-

stone layer , the water table and the surface of the sedimentary sandstone Is ap­

proximate beneath the s i t e since the r e s i s t i v i t y survey Is only accurate to approx­

imately naif the Interval measured or approximately 2 ' . 

We recommend 'that the footing system for the proposed plant expansion be 

founded at least 4' Into the cobbl«stone s t r a t a . 

The footing system may be composed of reinforced concrete footings and stem 

walls or spot footings with grade beams with footings founded as outlined above. 

The maximum s o i l pressure imposed by the footing system should not exceed 6,500 

pounds per square foot for combined live and dead loads. 

Footings adjacent to the existing f a c i l i t y should be rounded at depths s imi lar 

to those exist ing footings regardless of depth and should be sized on the basis of 

existing s o i l bearing pressures imposed by the exist ing structures. Settlement pf 

the coarse granular non-cohesive s c l I s . I s estimated to be less than 5/8" which 

total settlement should occur during construction. 

The footing subgrade should be "over-excavated" to a minimum depth of 2" to 

- eliminate the p o s s i b i l i t y of point bearing on any s ingle boulder or cobble. Loose 

-a-
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gravel or cobbles should be removed from the excavation and the bottom of the 

footing excavation then brought back to "grade" with a non-plastic select backfill 

composed of crushed rock with the following gradation. 

Sieve Designation Percent Passino bv. Weioht 
I" IOO& 
No. 4. 20%-45?S 
No. 200 02-109 

The select backfill should be compacted to a density of 95% of the maximum density 

as determined by ASTM D-1557, Method "D", at optimum moisture content. 

Interior load bearing walls or columns should be founded over spot footings 

with grade beams or continuous foorings at depths similar to exterior footings in 

that area of the structure. 

Interior slabs on grade should be isolated from all structural components of 

the footing system and should be founded over a A" compacted subgrade composed of 

the select backfill as outlined above. A poiyethlene vapor barrier should also 

be placed between the prepared subcjrade and interior slabs. Interior non-load bear­

ing partitions may be founded over thickened slabs, however, care should be exer­

cised where such partitions join structural components through the placement of ex­

pansion joints or similar treatment to allow minor movement. 

Compaction of slab subgrade and perimeter footing or grade beam backfill 

should be at least 95% of the maximum density as determined by ASTM D-1557, Method 

"A". Pressured plumbing placed below slabs on grade should be avoided where possi­

ble or should be Installed in a pipe chase or water tight sleeve to Insure the 

timely detection of leaks and reduce the possibility of saturating and subgrade 

strata. Gravity plumbing should be pressure tested where tested where placed bei 

low grade for similar reasons. 

Exterior site grading should Insure rapid run-off of surface waters. Down 

spouts, parking lot drainage, outside wash rack areas and other concentrations of 

-9-
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surface run-off should be avoided on the north sides of structures and should be 

extended away from all structures tn suitably sized culverts or paved drainage 

ditches. 

Street and parking lot construction should include recompactlon of loosely 

consolidated f i l l s prior to paving If "proof rolling" with a 50 ton roller indi­

cates a lack of stability. The embankment areas should be compacted to 90% of 

the maximum density as determined by ASTM 698, Method "A" to within 12" of finished 

subgrade. Compaction for the remaining 12" of the embankment should meet 90% of 

ASTM 0-1557, Method "A". The upper 6" of cut sections should also be compocted to 

a densi ty of 90% of ASTM D-1557, Method "A". A minimum of 6" of dense graded aggre­

gate base course should be placed over the compacted subgrade. The base course 

should be compacted to a density of 9555 of ASTM D-1557, Method "B". A bituminous 

prime coat (MC70) may then be placec over the compacted base course at a rate not 

to exceed 0.15 gallons per square yerd. Plant mixed asphaltic concrete paving 

should be placed to a depth of 3" over the prepared base. 

The chemical analysis of the sells at the site indicate that Type II Air 

Entrained cement will provide adequate protection for all exposed concrete from 

the moderate sulfate content. 

-10-
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NUCLEAR PHYSICS LABORATORY 
Gamma-ray Analysis 

sample nam»Mate/tt: ^A^yr^^G^. MM / 1-2/-H/ 3*6-
Sample fnrmz S o i l , ' t aken by: RSO , r epor t t o : ££2— 
Data s t a r t date: 11 W l 1C . hour: /Tr^tT . Count t ime:—50,000 s 
Weight: f t i ? q . X 500 ml M.B. or po in t source @ SDD: cm 
HPGe y-ray det. #_2 . Group tt 1' . Tag/file * PAffirt£rT6-> 

Isotope MDC* (nci g-M Maaa.b (acl q 1) Remarks 
«»K 7 . 0 E - 2 y V * 
< 6 SC 6 . 4 E - 3 
1 1 0 m A q 5 . 4 E - 3 
1 3 1 1 4 . 7 E - 3 
ir>Cs 6. 1E-3 f.ASri 
" " I r 4 . 8 E - 3 
? , > 1 Am l . S E - 3 

" ' T h » c r i e « 
" 8 A c 1 . 9 E - 2 £ f W 
" B T h 2 . 9 E - 1 y,^ 
"*Ra 9 . 4 E - 2 •>.7 V 
2 1 2 Pb 9 . 3 E - 3 g . 6 \ - t 
2 1 2 B i 7 . 6 E - 2 g ' S V 1 

20BT1 4.9E-3 J. \ \ - i 

M f O series 
» « T h 1 . 1 E - 1 » < W 
2 3 4 P a 1 . 9 E - 2 
"8Ra 1-2E-1 1.3 
2 1 *Pb 1 . 1 E - 2 ? , » W 
2 1 4 B i 1 . 1 E - 2 7,4*v-' 
2 1 C T 1 4 . 5 E - 3 
2 1 0 P b 1 . 2 E - 1 ».6 W 

2 " U 8 . 6 E - 3 
2 3 I P a 1 . 6 E - 1 
2 2 7 T h 4 . 5 E - 2 
2 2 3 F r 1 . 5 E - 1 
8 2 3 R a 2 . 9 E - 2 
2 l 8 R n 3 . 7 E - 2 
3 " P b 1 . 2 E - 1 
m B i 2 . 9 E - 2 

Comments : _ _ _ _ _ 

"ma. det. cone, above dec. bkg. a 95* c l . £gr spec. perimeters. 
Measured cone, above let. bkg. / 

Ron Z. Buchanan, Ph.D., CHP 
DTC !405) 251-4444 
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Gamma-ray Analys is 

n-r- - . r - — r r - ' ^ a J c e a by- - RSO reoort to- per 
^ a C a s t a r t dale - . ^ J l ^ J T h o ^ p v T ^ V ' t 0 : ~ ^ -
Weight:_W__g x 500 I I ' M ft /•» —' C ° U n t time: . S0,0n0_s 

HPGe T-r^7leT% 2 ?L _ P ° i n t S O U r c e ® S D D : c n 

a y d 6 C - G r o u P #-1—. Tag/file «̂ __V?/? A, iv * 

Comments: 

I e o t o p p 
4 0 K 7.0E~>> 
4 « S c 
l"»Acr " 5 . 4 E - 3 

4 . 7 E - 3 
» ' C s 6 . I E - 3 
» 2 I r 4 . 8 E - 3 
'"Am 1 . 5 E - 3 

" 3 T h aeripa 
"«AC 1 . 9 E - 2 
" " T h 2 . 9 E - 1 
" 4 R a 9 . 4 E - 2 
2 1 2 P b 9 . 3 E - 3 
n a B i 7 . 6 E - 2 

4 . 9 E - 3 

"«Th 1 . 1 E - 1 
" 4 Pa 1 . 9 E - 2 
" e R a 1 . 2 E - 1 
2 1 4 P b 1 . 1 E - 2 
2 1 4 B i 1 . 1 E - 2 

4 . 5 E - 3 
2 l 0 P b 1 . 2 E - 1 

"*£7 aeries 
« 5 U 8 . 6 E - 3 
" l P a 1 . 6 E - 1 
2 " T h 4 . 5 E - 2 

1 . 5 E - 1 
2 . 9 E - 2 
3 . 7 E - 2 

2 " P b 1 . 2 E - 1 
2 » B * 2 . 9 E - 2 

Meae.b ( p r 1 ,,->) Remarks 

,?,/\__ 

?>2 \-/ 

3.2 W 
AO 
-fif KL 

.5.1\-i 

A3 
7, 9 \-i 
7.7 \-l 

5. }\~t 

.Min. dat, cone, above dee, bkg. •» ss* e.l. lor :ipec. parameters 
Measured r;nc. 4bove det. bkg. 

in tt. Buchanan, Ron tt. Buchanan, Ph.D., CHP 
DTC (405) 251-4444 
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Hobbs, NM 88241-1980 Energy Minerals and Natural Resources Department Revised 12/1 
m , ' 5 0 5 ' 7 4 8 , 2 8 3 OU Conservation Division S u b m , l 0 r i g , 
Artesia, NM 88210 2040 South Paeheco Street Plus 1 Cor 
District I I I - (505) 334-6178 S a n t a p e > New Mexico 87505 to Santa 
1000 Rio Brazos Road t<zn<;\ QT7 7101 1 Copy to appropri 
Aztec, NM 87410 (505)827-7131 DisuictOft 
District IV - (505) 827-7131 

DISCHARGE PLAN APPLICATION FOR SERVICE COMPANIES. 
GAS PLANTS. REFINERIES. COMPRESSOR. AND CRUDE OIL PUMP STATIONS 

(Refer to the OCD Guidelines for assistance in completing the application) 

• New GO 
Renewal Q j Modification 

1. Type: O i l f i e l d Service F a c i l i t y 

2. Operator: • Hal l ibur ton Energy Services 

Address: P. 0. Box 960, Farmington, NM 87499 

Contact Person: Jim Haney phone: 

3. Location: NW 14 NE /4 Section __________ Township 29N Range nw 

Submit large scale topographic map showing exact location. 

4. Attach the name, telephone number and address of the landowner of the facility site. 

5. Attach the description of the facility with a diagram indicating location of fences, pits, dikes and tanks on the facility. 

6. Attach a description of all materials stored or used at the facility. 
7. Attach a description of present sources of effluent and waste solids. Average quality and daily volume of waste 

water must be included. 

8. Attach a description of current liquid and solid waste collection/treatment/disposal procedures. 

9. Attach a description of proposed modifications to existing collection/treatment/disposal systems. 

10. Attach a routine inspection and maintenance plan to ensure permit compliance. 

11. Attach a contingency plan for reporting and clean-up of spills or releases. 

12. Attach geological/hydrological information for the facility. Depth to and quality of ground water must be included. 

13. Attach a facility closure plan, and other information as is necessary to demonstrate compliance with any other OCD 
rules, regulations and/or orders. 

14. CERTIFICATION 

I herby certify that the information submitted with this application is true and correct to the best of my knowledge 
and belief. 

NAME- Mike Cornforth j j { | e . Sr. Environmental Specialist 

Signature: 2^t^^y^^ Date: *>/l*tM? 



Discharge Plan GW-099 
Halliburton Services 
Farmington Facility 

DISCHARGE PLAN APPLICATION 

Part 1. Type of Operation 

Oil Field Service Facility 

Part 2. Name of Operator or Legally Responsible Party and Local Representative 

Halliburton Energy Services 
P.O. Box 960 
Farmington, New Mexico 87499 

Local Contact: Mr. Jim Haney (505)324-3500 

Part 3. Location of the Discharge Plan Facility 

The Farmington Facility is located in the NW/4 NE/4, Section 1, Township 29 North, Range 13 
West, NMPM, San Juan County, New Mexico. 

Part 4. Landowners 

Halliburton Energy Services, Inc. 
5151 San Felipe 
Houston, Texas 77056 

Part 5. Facility Description 

The Farmington Halliburton Energy Services facility is located at 4109 E Main, Farmington, NM 
87402. The primary services provided are hydraulic fracturing, cementing and acidizing oil and gas 
wells. Maintenance of trucks and oilfield service equipment, blending and loading of liquid and non-
liquid chemicals and storage of these chemicals occurs at this facility. A description of these activities 
is provided below: 

The facility layout is depicted in Attachment I . 

Chemical Terminal (Labeled Chemical Terminal on Attachment I) 
Hydrochloric acid is stored, in concentrated form, in a steel, rubber-lined enclosed tank. The tank is 
within a coated concrete secondary containment. Connections for loading of the acid are located 
within the secondary containment. Any spills occurring inside the containment are recovered, 
transferred to a storage tank and reused. 

Additional chemical additives are stored in the acid additive drum storage area. Additives are stored in 
either DOT quality drums or portable containers. This area is curbed for secondary containment. 
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Acid is loaded onto Halliburton transports from an overhead line through a hatch on the top of the 
transport. The transport is located on a coated concrete loading bay during the loading process. The 
loading bay is equipped with a trough that leads directly to the chemical terminal secondary 
containment. Spills in the secondary containment area drain to a sump, is pumped into the acid return 
tank and reused. 

A liquid gel concentrate is stored and loaded from this same area. The gel concentrate is a solution of 
gel in diesel. The gel concentrate is stored in an enclosed tank within secondary containment. Loading 
and mixing operations occur on the same loading bay as the acid. Sacks of gel are stored inside a 
warehouse prior to mixing. Also, certain drummed chemical additives for the gel concentrate system 
are stored in same warehouse. Any spills occurring inside the warehouse are immediately cleaned and 
properly disposed. 

Cement Bulk Storage Area (Labeled as such on Attachment I) 
Bulk cement and cement additives are stored in a series of fully enclosed storage vessels. Sacked 
cement additives are stored in the cement material warehouse. Any spills occurring inside the 
warehouse are immediately cleaned and properly disposed. Mixing and transferring of materials from 
the cement bulk plant to the truck is done pneumatically. A dust collection system is used to control 
emissions from the facility while handling the bulk chemicals and additives. 

Sand Bulk Plant Area (Attachment I) 
All materials stored in this area are non-liquid, dry chemicals. Bulk sand and proppants are stored in 
fully enclosed storage vessels. Loading and unloading of the sand is done pneumatically. 

Maintenance Shop (Labeled Truck Shop on Attachment I) 
Truck maintenance is performed in enclosed shops. The main truck shop is equipped with a concrete 
foundation and curbing that is self contained. Any spills in the shop area cannot escape the shop area 
are immediately cleaned and properly disposed. Three solvent based parts washers are located in the 
Maintenance shop area. Truck servicing is performed in the main shop. All used oil is collected in a 
used oil tank. The used oil tank is located in the wash rack area within concrete secondary containment. 
Used oil filters are drained at least 12 hours and placed in a drum and shipped to our TSDF and waste 
management facility in Duncan, OK and are ultimately recycled. 

Wash Rack Area (Labeled Wash on Attachment I) 
Truck and equipment washing is performed in this area. The building is roofed and walled on three 
sides. The structure is designed to capture overspray, wash water and grit. Each wash bay drains to a 
sump for grit separation. The sumps drain to a three stage oil/water separator, then to the sewer. 

Adjacent to the wash rack is a concrete pad for drying washrack grit. The grit is removed from the 
sumps on a regular basis, placed on the drying slab, allowed to dry and sent to a land treatment facility. 
The drying slab is contained on three sides with concrete walls and on the fourth side by a removable 
steel plate to allow access and removal of the grit. (South East Corner of Wash Bay, Attachment I) 
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Trucks and equipment are lubricated in the Grease Room in the Washrack area. Lubricants are stored 
in bulk storage tanks, drums and pails, all of which are within concrete secondary containment and are 
covered. 

Drum Storage Area (Located directly between the Chemical Terminal and Tools on Attachment I) 
The drum and portable container storage area is constructed with a paved floor and curbing for 
secondary containment. An inspection of this area is conducted daily, and documented weekly. Any 
spills or leaks in this area is cleaned and disposed of properly as they are discovered. 

Truck and Equipment Parking Areas (Attachment I) 

Oilfield service trucks and equipment are parked in the areas labeled on Attachment I. 

Miscellaneous 
In addition to the above, certain other waste management practices are followed. Trash containers are 
conveniently located throughout the facility and are regularly emptied by a waste management service. 
Paved surfaces are inspected and cleaned as required. Weeds and debris are removed as needed. Good 
housekeeping practices are adhered to at this facility. 
Past Spills, Leaks and Stormwater Runoff 
There have been no significant spills at this facility in the past three years. 

The facility is constructed such that all stormwater runoff leaves the property at one point just south of 
the paint shop and denoted on Attachment I by the arrow pointing south. The facility receives 
significant stormwater runon from adjacent properties and roads on the north and west. 
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Part 6. Materials Stored or Used at the Facility 

A complete list of chemical products utilized in servicing oil wells is included in this application as 
Attachment I I . 

Name General Solid or Type of Estimated Location 
Makeup or 
Specific Brand 

Liquid Container Volume 
Stored 

1. Drilling Fluids None 

2. Brines (KCI, NaCl, etc.) Weak NaCl Liquid Tank Neutralized Chemical 
HCI Terminal 

3. Acids/Caustics Hydrochloric Liquid Tank 13,000 gal Chemical 
acid Terminal 

4. Detergents/Soaps Howco Suds Liquid Drum 165 gal Drum Area 
AQF II Liquid Drum 440 gal Drum Area 
SSO 21MW Liquid Drum 660 gal Drum Area 
Washrack Soap Liquid Drum 55 gal Washrack Area 

5. Solvents & Degreasers Safety Kleen Liquid Drum 20 gal Shop, Grease 
room 

6. Paraffin Treatment/ Lo Surf Liquid Drum 275 gal Drum Storage 
Emulsion Breakers Area 

7. Biocides BE-6 Solid Can 400 lbs Cement Sand 
BE-3S Solid Can 40 lbs Plant 

8. Other Materials Poz Mix A Solid Tank 142,000 lbs Cement & Sand 
Cement Solid Tank 279,000 lbs Plant 
Gilsonite Solid Tank 80,000 lbs a 

Sand Solid Tank 842,000 lbs a 

Flyash Solid Tank 3,750 lbs a 

Gelling Agents Liquid Sack/Can 1,000 lbs Drum Storage 
Gel Breakers Liquid Sack/Can 1,000 lbs t t 

Emulsifiers Liquid Drum/Pail 500 gal it 

De-emulsifiers Liquid Drum/Pail 100 gal a 

Inhibitors Liquid Drum/Pail 200 gal a 

Crosslinkers Liquid Tote/Drum 1000 gal a 
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Part 7. A. Sources and Quantities of Effluent and Waste Solids Generated at the Facility 

Waste Type Types of major effluent Quantities Major 
(per month) Additives 

1. Truck Wastes 

5. 

6. 

7. 

Neutralized Acid Returns 

2. Truck Washing 

3. Steam Cleaning 

4. Solvent/Degreaser Use Safety Kleen ( Three Units) 

Wash Water 
Grit 
Not applicable 

Spent Acids 

Waste Slop Oil 

Used Lubricants and Oils Lube Oil and Crankcase Oil 

From Trucks and Engines 8. Oil Filters 

9. Tank Solids and Sludges Not applicable 

10. Painting Wastes Safety Kleen 

11. Sewage 

12. Laboratory Wastes 

13. Other waste liquids 

14. Other waste solids 

Sanitary sewage commingled with 
Industrial waste water from truck 
washing operation 

Water Samples 
Crude Oil Samples 
Cement Samples 
Off-Spec, out of date chemicals 

Off-Spec, out of date chemicals 
Used drums 

2500 gal NaCl 

65,000 gal Soap 
16 cu. yds 

60 gal 

Hydrochloric Acid Returns (Unused) 2500 gal. 

Not applicable 

20 gal 

65,000 gal 

5 gal 
5 gal 
20 lbs 
100 gal 

2 drums 
100 ct. 

Oils and 
Greases 

185 gal None 

54 filters None 

Soap 
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7. B. Quality Characteristics 

1. Truck Wastes 
Unused acid is the only significant waste returning to the facility in trucks. The acid returns are 
neutralized to a pH greater than 2, with sodium bicarbonate or equivalent, while still in the transport. 
The material is then transferred to a holding tank within the secondary containment of the chemical 
terminal. This "salt" water is used for makeup water on subsequent acid blends. 

2. Truck Washing 
The external components ofthe trucks and equipment are washed with water and soap. The primary 
constituents of the washwater effluent is grit, hydraulic oils, water, etc. The washwater mixture passes 
through a three bay oil/water/grit separator. The separator is concrete with a chemical resistant liner. 
The oil is trapped, removed with a belt type oil skimmer and collected in a drum. The drummed oil is 
then transferred to the Used Oil tank which is within secondary containment. The used oil is removed 
periodically by a waste oil recycler and taken off-site. 

The washrack grit is sampled annually, utilizing a random grab sampling and compositing technique 
to ensure representative results. The composite sample is subjected to the Toxic Characteristic 
Leaching Procedure and for Corrosivity, Reactivity and Ignitibility. The results of the most recent test 
is included as Attachment III. The grit is removed periodically, dried on a designated grit drying bed. 
The grit is treated in a off-site commercial land treatment unit owned and operated by Enviro-Tech of 
Farmington, NM. The water travels to the local POTW through the sewer system. 

3. Steam Cleaning Not Applicable 

4. Solvent and Degreasers 
Three Safety-Kleen brand parts washers, at the facility, are serviced every month, generating sixty 
gal/month. The parts washers are used for cleaning truck and equipment parts prior to maintenance. 

5. Spent Acids 
Acid returns are brought back to the facility, neutralized and managed as described in 7.B.l 

6. Waste Slop Oil Not Applicable 

7. Used Lubricants and Oils 
Lube oils, crankcase oils and other used oils generated at the facility are collected in a secondarily 
contained tank located in the washrack area. The oils are removed by a waste oil recycler and hauled 
off-site. Management of these oils is as per 40 CFR 270. 

8. Oil Filters 
Oil filters generated at the facility are "hot-drained" for at least 12 hours, containerized and shipped by 
Halliburton truck to the TSDF in Duncan, OK. Once in Duncan, the filters, along with others, are 
shipped to a used oil filter recycler, through Specialty Environmental Services. 
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9. Tank Solids and Sludges Not Applicable 

10. Painting Wastes 
Painting wastes generated at the facility are recycled by use of a Safety-Kleen paint gun cleaner. All 
waste paint related materials are managed/recycled by Safety-Kleen. 

11. Sewage 
Sewage from bathrooms and kitchens are commingled with washrack water to the local POTW. 

12. Laboratory Wastes 
A small lab used for testing stimulation and completion products is located in the bulk cement plant 
warehouse. Wastes generated are primarily water with trace amounts of stimulation and completion 
chemicals, as well as other lab reagents. The waste water enters the sewer to the local POTW. 

Oil samples are collected and either added to the used oil tank or shipped by company truck to the 
Halliburton TSDF in Duncan, OK for further management. 

Cement retain samples are stored for a period of time and disposed of in the local landfill via the 
dumpster. 

13. Other Liquid Wastes 
Out of date or off-spec liquid chemical products are stored in a designated waste storage area located 
inside the southeast corner of the cement bulk plant warehouse. This storage area meets the 
requirements of 40 CFR 264 for small quantity generators. I f the wastes are hazardous as per 40 CFR 
261, they are managed accordingly. If nonhazardous, they are labeled as such, and stored in the same 
area. All chemical wastes generated at this facility are returned to the Duncan TSDF on company 
trucks, accompanied with a hazardous waste manifest within 180 days of being deemed waste. 

14. Other Solid Wastes 
Out of date or off-spec solid chemicals, are labeled as either hazardous or nonhazardous, stored in the 
designated waste storage area and returned to the TSDF in Duncan, OK via company truck. Pallets are 
returned to the Duncan TSDF for reuse or recycle. Chemical sacks are emptied and placed into 
dumpsters on site and sent to local landfill as are cardboard and paper products. 

Empty drums and pails are stored in a designated empty container storage area. The drums are stored 
on their sides with bungs in place and tight, positioned with bungs horizontal to the ground. All empty 
containers, 5 gals in volume or larger, are returned to the Duncan TSDF and then shipped off-site to a 
metal recycler, drum recycler or plastic recycler as appropriate. The drums are "RCRA empty" prior to 
storage. 
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Part 8. A. Summary of Existing Liquid and Solid Waste Collection and Disposal 

Waste Type Tank(T)/ 
Drums(D) 

Floor Drain(F) Offsite Disposal 
Sumps (S) 

1. Truck Wastes 

2. Truck Washing 

Neutralized Returned Acid Sump to Tank Reused in subsequent ac 
blends 

Only Truck and Equipment (S) 
Washing 

Wastewater to POTW 
Grit to Landfill by True 

3. Steam Cleaning Not applicable 

4. Solvent/Degreaser Use (D) Safety Kleen Safety Kleen/truck 

5. 

6. 

Spent Acids 

Waste Slop Oil 

(T) Collected in tank at 
chemical terminal 
Not applicable 

Reused in acid blends 

7. Waste Lubrication and 
Motor Oils 

(T) Waste Oil Recovery Co. 
by Truck 

8. 

9. 

Oil Filters 

Tank Solids and Sludges 

(D) 

Not applicable 

Halliburton TSDF in 
Duncan OK by Co. True 

10. Painting Wastes (D) Safety Kleen by Truck 

11. Sewage POTW Sanitary Sewer 

12. Laboratory Wastes POTW Sanitary Sewer 

13. Other Waste Liquids Off-Spec, out of date 
chemicals 

Halliburton TSDF in 
Duncan OK by Co. true 

14. Other Waste Solids - (S) Off-Spec, out of date 
chemicals 

(S) Empty drums 

Halliburton TSDF in 
Duncan OK by Co. true 
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8. B. Collection and Storage Systems 

1. Sumps, Lines, Pits 

Truck and equipment washing occurs in a washrack with a concrete grit sump. The primary 
separation of the grit occurs in this sump. The water, oils, greases and suspended solids travel 
through an unpressurized concrete trough and piping system to an oil water separator prior to 
entering the local POTW system. The oil water separator is concrete with a chemical resistant 
coating installed to ensure integrity. The oil water separator is inspected annually for integrity. 
This inspection is documented utilizing the "Tiered Inspection" program. An example of the 
tiered inspection documentation is Attachment IV. 

Sewer lines are not pressurized and no lift station exists internal to the facility. 

2. Tankage and Chemical Storage Areas 

Acid returns are neutralized on the transport and then released into a concrete, lined sump, 
pumped to a storage tank, stored for a short while, and reused in subsequent acid blends. The 
storage tank is within the secondary containment of the chemical terminal. This secondary 
containment is concrete with a chemical resistant coating. The dimensions of the containment, 
less the volume taken by two other tanks within the containment, yield a volume greater than 
35,000 gallons. The largest tank within the containment is 13,000 gallons. This is in excess of 
the requirement for the containment to be 1.33 times the capacity of the largest tank within the 
containment. This containment area is visually inspected each workday for leaks, spills or other 
releases. The releases are collected and pumped to the acid return tank for reuse. 

Used oils are collected in a steel tank that is within steel secondary containment. The volume of 
the containment is greater than 1.33 times the capacity of the tank. 

Containerized chemical products, that become waste, are stored in a designated waste storage 
area within a covered building . The area is on concrete, secondarily contained and inspected at 
least weekly. The waste chemicals are stored for no more than 180 days before being shipped 
off-site to the Duncan, OK TSDF. 

Solid chemicals that become waste are stored in the same designated waste storage area as the 
liquids. Compatibility concerns are recognized and precautions taken. The wastes are stored no 
longer than 180 days and are shipped off-site to the Duncan, OK TSDF. 

Liquid chemical products are stored in a designated storage area that is paved, curbed and 
inspected at least weekly for spills, leaks, deteriorating containers, missing labels, etc. 

All chemicals are received, stored and shipped in DOT approved containers. 
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8. C. Existing Effluent and Solids Disposal 

1. On-Site Disposal 

No on-site disposal of waste materials occurs at this facility. There are no surface 
impoundments, leach fields or injection wells on this facility. 

Drying Beds, or Other Pits 
The grit from the washrack is removed periodically and place into a designated 
drying area. The area is concrete floored and has three sides of concrete with one 
side made of a removable steel plate to provide access for removal ofthe grit 
once dried. 

2. Off-Site Disposal 

Off-site disposal of each waste stream is noted in the Table 8.A 

9. Proposed Modifications 

A new drum storage area is planned for completion during the summer of 1998. The area will 
be coated concrete with curbs constructed such as to accommodate a roof at a later date. 

10. Inspection, Maintenance and Reporting 

A. Halliburton adheres to a tiered inspection program that causes areas of concern to be 
inspected on a daily, weekly, monthly or quarterly basis. Corrective actions are generated as a 
result of the inspections. An example of the tiered inspections is included as Attachment IV. 

Below grade sumps with liners or secondary containment are inspected at least annually. These 
inspections occur by detecting liquids in the interstitial space or by emptying, cleaning and 
visual inspections of the integrity of the sump. I f leaks from these units are discovered or the 
integrity of the unit is suspect, the New Mexico OCD Rule 116 is followed. A release in excess 
of 25 barrels will be reported both verbally and written in a timely manner. Releases in excess 
of 5 barrels but less than 25 barrels will be timely reported in a written report. 

B. No groundwater monitoring occurs at this facility. 

C. Precipitation that is collected within the secondary containment of the chemical terminal, 
the drum storage area and the liquid gel concentrate area is pumped into the acid return tank 
and utilized as makeup water for acid blends. Stormwater or precipitation that is not captured 
leaves the property at one point on the south side of the facility. This facility has a current 
stormwater pollution prevention plan as per 40 CFR 120. This plan is Attachment V. 
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11. Spill/Leak Prevention and Reporting Procedures 

The spill/leak contingency plan is included as Attachment VI. Chemical storage, blending, loading and 
unloading occurs in contained areas. The containment areas are inspected with spills and leaks cleaned 
up. All bulk liquid storage tanks are located within secondary containment one and one third the 
volume of the capacity ofthe largest tank. Releases to containment are recovered and for reuse. The 
largest spill potential outside containment would come from a 330 gal portable container. 

All effluent from the facility leaves the property at one point. A significant spill could be contained on 
the property by blocking this exit, allowing time to remediate the spill. Spill kits are strategically 
located around the facility. The spill kits contain absorbent material, absorbent pads, shovels, and 
certain PPE and other spill cleanup materials. 

Certain liquid and solid chemical products used, stored, blended or loaded at the facility contain 
constituents listed in WQCC 3103, "Standards for Groundwater" and 1101 TT, definition of "Toxic 
Pollutants". Each of these chemicals are listed below with the concentration ofthe constituent, as well 
as, the storage and handling techniques that greatly reduce potential for a spill, leak or discharge. 

Listed Constituent Product % in Product Storage 
Fluoride Ammonium Fluoride JJ Drum Storage area 
Radioactivity Densometers Survey attached* In Warehouse 
Toluene Paint Products varied Gal cans/warehouse 
Ethylbenzene Losurf-259 1-5 Drum Storage area 
Xylenes Xylenes 95 Drum Storage area 

Losurf-259 4 Drum Storage area 
Losurf-300 2 Drum Storage area 

Methylene Chloride Brake Cleaner Aerosol Unknown 16oz aerosol cans 
Naphthalenes WS-44 2 Drum Storage 

Losurf-300 less than 10 Drum Storage 
Hyflo IV 2 5 gal pail 

Chlorides Potassium Chloride 100 Sacks / warehouse 
HC-2 8.5 Drum Storage 
Hydrochloric acid 35 Secondary Contain. 
XL-1 40 5 gal pails 
Max Seal 0.15 Drum Storage 
Calcium Chloride 100 Sacks / warehouse 

Copper Cat-3 1.9 Drum Storage 
Iron XL-1 40 5 gal pails 
Phenols Super Sand less than 0.1 Sand Coating / dry 

Tempered Sand less than 0.1 Sand Coating / dry 

* See Attachment IX 
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12. Site Characteristics 

1. Attachment VII. is a 1:100,00 map showing a radius of one mile around the facility. 
The bodies of water within that radius and the approximate distance from the facility is 
listed below: 

2. A subsurface investigation was conducted in 1975. The report is included as 
Attachment VIII. 

3. The investigation shows the soil types, conductivity and other subsurface 
information for this site. 

4. This facility receives much stormwater runon from the north. Adequate stormwater 
runon diversion are lacking but planned for the future. 

13. Other Compliance Information 

1. NMOCD Rule 116 and WQCC Section 1203 has been incorporated into the facility 
contingency plan. 

2. A closure plan for this facility is not required. 

Water Body 
Animas River 
Hood Arroyo 
Echo Ditch 

Distance 
0.6 miles 
0.85 miles 
0.85 miles 

Direction 
Southeast 
East 
South 
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List of Attachments 

I. Facility Plot Plan 

II. Stock Status Report of Chemical Products on site 

III. Latest TCLP analysis of our washrack grit 

IV. Monthly Facility Assessments (Tiered Inspections) 

V. Stormwater Pollution Prevention Plan (Forthcoming) 

VI. Spi l l Contingency P lan (Forthcoming) 

VII. 1:100,000 scale map with a one mile radius 

VIII. Subsurface Investigation 

IX. Latest Radioactive survey 
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HALLIBURTON ENERGY SERVICES 
FIELD STOCK STATUS USAGE DATE 

REPORT 

USGE ** - - YEAR-TO-DATE FSB 
RE PL MMYY U/I RECPTS ISSUES TRNFERS QTY DESCRIPTION 

E ALL-PE RF PAC-7/ * 0398 EA 1300 

BALL-PERFPAC-7/ * 0398 EA 1300 

BALL-PERFFAC-?/ 0198 EA 75 

K-34 (50* BAGS! 49 * 0398 LB 2000 3050 

K-35 49 * 1295 LB 

SODIUM PERSULFA 99 0398 EA 1027 

K-33-K-TRQL COM 99 1197 LB 

OBU-3 49 * 0398 LB 50 50 

ECONOLITE-ADDIT 49 * 0398 LB 180C0 14827 

SODIUM PERSULFA 49 * 0398 LB 2915 

TLC-SO-50* BAG 49 * 1094 LB 

HYG-3 49 * 1295 LB 

KCL POTASSIUM C 89 * 0298 LB 6100 4400 

CHEMICAL - HC-2 49 * 0398 GAL 1485 1346 

NF-i-5 GAL CAN 49 1297 GAL 

UQ-i1 49 * 0198 LB 50 

FORMIC ACID-BUL 89 * 0398 GAL 440 538 

FR-5-FRICTI0N R 49 0696 GAL 

FE-1A-BULK 49 * 0398 GAL 1320 1443 

OSR-100 - 50* S 49 * 1297 LB 

00C-3-5 GAL CON 49 * 1294 GAL 

ISOPROPYL ALCHO 89 029S GAL 220 . 290 

•METHANOL-METHYL 49 0293 GAL 

DIACEL LUL-LU U 49 * 1297 LB 

HYDROCHLORIC AC 89 0398 GAL 55518 61855 

FE-2 CITRIC ACI 49 * 0198 LB 103 

HALAD 9-50* SAC 49 * 0398 LB 50 225 

AMMONIUM BI-FLU 49 * 0198 LB 200 

200 

880 

1000 

30 110 

1000 

300 

1400 

PKG 
GTY 

50 

100 

1000 

1000 

500 

OBS 

OBS 50 

200 50 

1000 100 

825 55 

50 

50 

100 

54 

660 330 

50 

0/0 SURF MSO 

OTY OTY QTY UNIT COST OH-VALUE OH-QTY PART Ni>[Ir' 

.24 315,90 1300 70.0v-:3 

.31 403,00 1300 70,00*75 

125 75 ,34 25,58 75 70.004?3 

,22 180,00 800 70,15186 

150 ,15 23,08 150 70,15187 

,00 2408,57- 1610- 70.15183 

18 

41 

1 

50 

50 

50 

89R71 

20 

50 

2046 

400 

300 

50 

20 

300 

397 

.50 25,10 50 

3,10 682,03 220 

.39 2571.48 4533 

1,21 5680,33 4685 

.53 235.59 400 

,69 347.28 500 

.12 372,00 3050 

5,38 8408,29 1562 

-- r-7 l--nq OK 
- v r J / G i U j 

50 

1,15 1099.02 950 

5.86 

11,18 

539,23 

55,90 

09 

3461.33 757 

1.49 .00 

15.46 ,00 

3.50 35,00 

1,42 28,40 

4.32 1296.60 300 

,96 6066,69 6290 

10 

20 

,84 3731,03 4397 

3.48 974.48 280 

.85 1197.20 1400 

70.151̂ 4 

70,15209 

70,15250 

70.15257 

70.15263 

70,15266 

70,15302 

70.15208 

70.15211 

70,15331 

70,15366 

70.15371 

70.1541-3 

70.15455 

70,154-4 

70,15511 

70,15512 

70.15526 

70,15530 

70,15538 

70,15554 

70,J5jv4 
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U3C-E 

DESCRIPTION REPL MMYY U/I 

HOUCO SUDS 49 * 0193 GAL 

MF-1-HALLIDURTO 49 * 0298 LB 

INJECTROL A 89 0298 GAL 

HOUCO SUBS-5 GA 49 * 0398 GAL 

TB-41 FRACTURIN 0995 LB 

SCA-130 - 55 GA 49 * 129/ GAL 

MUSOL A 49 * 1297 GAL 

49 * 1297 LB 

SANB-OTTAUA-20/ 89 * 0198 SCK 

LOSURF-259 49 * 0298 GAL 

FE-2A-CITRIC AC 89 0398 GAL 

HYFLO IV-5 GAL 99 0398 GAL 

SGA-HT-51 GAL D 49 * 029S GAL 

UG 17 50# SACK 49 + 0398 LB 

FERCHEK-50* BAG 49 * 0198 LB 

AMMONIUM FLOORI 49 * 1297 GAL 

K-38-P0LYB0R-50 49 * 0393 LB 

US-44-EKULSIFYI 49 * 0398 GAL 

UG-18 49 0296 LB 

UG-19 49 * 0298 LB 

CHEM-HALLIBURTO 49 * 1297 SCK 

CHEM-HALLIBURTO 99 1297 GAL 

BA-20 49 * 0298 GAL 

HALAD-322 49 * 1297 LB 

GBU-30 BREAKER 49 * 0398 LB 

LOSURF-300 SURF 49 * 0398 GAL 

SALT-MORTON-PUR 89 * 0198 LB 

HALLIBURTON ENERGY SERVICES 
FIELD STOCK STATUS USAGE OATE 

REPORT 

YEAR-TO-DATE —** FSB PKG Q/Q SURP 
RECP7S ISSUES TRNFERS QTY STY QTY QTY 

200 362 

7690 8000 

90 

30 

102 

300 

1400 

liO 

1500 

20 

583 

32 

442 

9 

200 

200 

647 

70 

1800 

59 

702 

542 

1600 200 62 

550 54 8310 

70 

500 

3000 

24 

OES 

220 

500 

200 

159 

10 

50 

r — 
JJ 

50 

50 

24 

50 

10 

53 

2400 

835 

2 120 

41 

55 30 

55 40 

50 27 65 

30 5 10 

55 55 49 

330 330 

OBS 5 

102 51 36 448 

1000 200 240 475 

55 100 

55 34 

120 

220 

2200 

24 

r r 
JJ 

") r r 

33 

1 236 

451 

3040 

OI-.'09/98 
• : l 215 

OTY UNIT COST 

55 7,60 

.56 

1,98 

7,31 

,96 

6,27 

7,10 

.97 

4.60 

9.01 

5, i4 

14,43 

19,61 

3,61 

4,70 

2,95 

,83 

7,53 

1,60 

1,00 

39,06 

26,06 

4,38 

2.25 

6.44 

6,68 

,04 

OH-VALUE 

7183,39 

934,03 

4H8.40 

1536,53 

39.52 

188,31 

284,00 

63.05 

46,00 

.00 

1186,90 

,00 

10787,80 

5328.85 

1380.04 

100,35 

1680.63 

828,66 

3526,72 

3111,75 

1875,24 

1433,63 

1205,42 

1015,11 

2810,67 

6906,69 

125,83 

OH-QTY 

890 

1750 

2080 

210 

41 

30 

40 

65 

10 

214 

550 

1475 

400 

34 

2020 

110 

2200 

3100 

48 

450 

426 

1034 

3040 

PART NUHELR 

70,15602 

70,15£06 

70,15607 

70,15:09 

70.15627 

70.15t:7 

70.15756 

70.15764 

70,43151 

516,00009 

516,00029 

516,00033 

516,00039 

516.00041 

516.00043 

516.00047 

516.00C53 

516.00081 

516,00057 

516.00107 

516,00114 

516,00116 

516,00119 

516.00144 

516,00146 

516.0015' 

516,00158 

CFP-3 40 i fiio:> i C: 
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USGE 

DESCRIPTION REPL MMYY U/I 

HII-124C 49 + 0997 LB 

SUPER CBL-lOOt 49 * 1297 LB 

MICROEOND ADDIT 49 * 0198 LB 

HALAD-344-50* S 49 * 0398 LB 3500 3528 

SANO-12/20-BROU 89 0293 SCK 3226 2800 

SAND-16/30-6R0W 89 0797 SCK 

SANO-20/40-BROW 89 0298 SCK 14746 15044 

SANO-70/140 OR 89 0198 SCK 

SAND-12/20-UHIT 89 0298 SCK 763 288 

SAND-20/40-UHIT 89 0393 SCK 3013 1500 

SENTONITE-BULK 89 0398 SCK 581 644 

I CEMENT-STO-BULK. 89 0298 SCK 14502 15205 

CEMENT-CLASS G- 89 0398 SCK 8476 8146 

POZMIX A-BULK 8? 0398 LB 639220 592633 

SILICA FLOUR-SS 89 1297 L8 

MO-67 49 * 0298 GAL 

UG-22-1000* BAG 89 * 0393 LB 56000 

SAND-16/30 MESH 49 1297 SCK 

GILSONITE-BULK 89 0398 LB 147120 156465 

GS-5-50 GAL CRM 49 * 0298 GAL 200 83 

CL-23 CROSSLINK 49 * 0298 GAL 55 

CL-24 CROSSLINK 49 * 1297 GAL 

• OXOL I I OXIDANT 89 * 029S LB 880 

FE-3A-IR0N SEQU 49 * 0897 LE 

BA-40L BUFFER-5 49 * 1297 GAL 

SILICALITE-BULK 99 1197 LB 

AQF-2 FOAM AGEN 49 * 0298 GAL 1040 

CLAYFX 11-55 GA 49 * 0398 GAL 165 

HALLIBURTON ENERGY SERVICES 
FIELD STOCK STATUS USAGE OATE 

REPORT 

**-- YEAR-TO-DATE FSB PKG 0/0 SURP 
RECPTS ISSUES TRNFERS QTY QTY QTY QTY 

31 

300 100 

10000 

150 

2000 

110 

40000 

1040 

440 

50 

50 

1000 

1000 

5000 

10000 

SvOO 

1000 

6000 

800 

10000 

5000 

150000 

60000 

110 55 

16000 1000 

115 

60 

19500 

16987 

15498 

19524 

315340 

50 13 

28 

40 

50 

751200 

48 

10 

11 

1300 

217 

MSO 
QTY UNIT COST 

3.71 

4.32 

.23 

6,60 

5,02 

3.67 

3,62 

2,90 

7,46 

4.60 

4,68 

4,04 

4,13 

.00 

450 

26 

1290 

277 

1867 

13975 

,04 

1.80 

.97 

5,29 

,07 

8,33 

9,30 

.59 

,87 

3,51 

,12 

. 5,58 

6,43 

OH-VALUE OH-QTY 

40,88 11 

1296,39 

549,32 

.00 

12127,32 

699,14 

3548,00 

6967,77 

2038,39 

3809,85 

5921,91 

1120,01 

332,38 

497,26 

39031.30 

,00 

2563.03 

1666.94 

511,SO 

633,42 

238,88 

,00 

1740,52 

22'"'5 73 

7624,30 

300 

2300 

723 

4625.39 920 

2395 

£.11 

475 

1513 

409 

348-

1156 

92381 

7336 

275 

40000 

1867-

20310 

18 

400 

495 

18230 

1 l i e 

03/0? 
PAG" 

PART Ht'»tt? 

516.00192 

516,00223 

516,00226 

516,00227 

516,00236 

516,00237 

516,00238 

516,00240 

516,00241 

516,00242 

516,00259 

516,00263 

516,00270 

516,00236 

516,00289 

516,00308 

516,00317 

516.00324 

516,00337-

516.00353 

516,00394 

516,00395 

516,00400 

516,00412 

516,00430 

516,00443 

516,00449 

516,00450 
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HALLIBURTON ENERGY SERVICES 
FIELD STOCK STATUS USAGE DATE 

REPORT 

DESCRIPTION 

GBU-30 BREAKER- 99 0298 LB 15 

CLAYFIX II-HAL 49 * 029S GAL 

PEN-38 MICROEMU 99 * 0198 GAL 10 

SAND-ARIZONA SI 89 0398 SCK 40909 42682 

SAND-ARIZONA SI 89 039S SCK 1567 644 

FR-26LC-BULK S9 0398 GAL 2310 1928 

CLA-STA XP-CLAY 49 * 0398 GAL 55 25 

BE-5 BIOCIDE-36 49 * 1297 LB 

BA-50-B0RIC ACI 89 0298 LB 500 

|HALAD 413- 50* 99 * 0198 LB 

MICROBOND M-50* 89 * 1096 LB 

D-AIR 3- 5 GAL 49 * 1297 GAL 

HAI-85M CORROSI 49 * 0298 GAL 

SCR-100 SYNTHET 99 * 0198 LB 

SAND-SUPER LC-R 99 0997 LE 

SUPERSET-U/ACTI 99 0298 GAL 17 

HR-25-50* BAGS 49 1297 LB 

LGC-8 USING WG- 89 0398 QAL 9021 

MSA II INHIBITO 49 * 0298 GAL 

MICRO MATRIX CM 99 * 1297 SCK 

GEL-STA L STABI 89 1.297 GAL 

MO-75 OIL GELLI 49 * 1297 GAL 

MO-76 OIL GEL A 49 * 1297 GAL 

OPTIFLO-E RETAS 49 0398 LB 37 

CL-29 CROSSLINK 49 * 1295 GAL 

;HEM'-SGA-II ACI 49 * 0298 SAL ?90 990 

jSNO-TEHPEREO SU 99 0398 L8 620320 824160 

BE-6 BACTERICID 49 * 0398 LB 768 792 

USGE **-- YEAR-TO-DATE FSB 
REPL MMYY U/I RECPTS ISSUES TRNFERS OTY 

850 

27 

OES 

OBS 

15000 

100 

1200 

110 

36 

10 

250 

500 

5000 

PKG 
QTY 

0/0 SURP 
OTY OTY 

330 60 

• J j 

21172 

1660 

990 

55 4 

200000 

300 4 a 

200000 

261 

685 

11 

300 

725 

645 

100 

105 

MSO 
QTY UNIT COST 

,00 

5,39 

7010 

100 

9,16 

13,30 

8,17 

,93 

8,06 

,34 

34,80 

19,54 

03' 
PA: 

OH-VALUE OH-QTY PART NUMFE5 

104,64-

3696,16 

110.38 

16657.20 

1442,73 

3297,93 

1409.90 

.00 

93,40-

4031,26 

,00 

174,03 

5862,01 

4036.48 

.00 

122600 

,12 

7,41 

4,66 

16,53 

19,97 

7.58 

16,58 

7,27 

15.00 

i 7 

10,52 

18.96 

15-

685 

11 

478-

730 

360 

106 

100-

500 

300 

725 

5947,55 645 

741,02 100 

14239,05 3051 

859.93 52 

679,09 

1630,22 

34 

912.34 55 

399.91 55 

270.00 18 

307.30 25 

11525.23 1095 

,00 122600-

793.07 200 

516.0045= 

516,00472 

516.0047; 

516.00477' 

516,00473 

516.00481 

516,00490 

516,0049? 

516,0049:; 

516,00512 

516.00513 

516,00517 

516,00524 

516,00535 

516,00551 

516,00553 

516,00558 

516.00567 

516,00572 

516.00611 

516.00627 

516.00652 

516.00653 

516.00654 

516,00710 

516,0073: 

516.00762 

516,00771 



PROGRAM FU130 
5-55930 ** FARMINGTON, NM 

USGE 

DESCRIPTION REPL MMYY U/I 

OPTIFLO-III BRK 49 * 0398 LB 

HEMICAL VERSAS 99 * 0398 LB 

CAT-3 ACT-55 GA 49 * 0298 GAL 

jCAT-3 ACTIVATOR 49 * 0298 GAL 

jSF-i BFG AGENT 49 * 0298 GAL 

fXL-l-ACIO CRSLN 49 * 0198 GAL 

i 
SAND-16/30 HFSH 89 0398 SCK 

i 
J 
>ANHIB I I INHIBI 49 * 0298 GAL 

i 

|CL-23M XLINKER- 49 * 0697 GAL 

fMICRO FLY ASH-5 49 * 0198 LB 

HAI-81M-INHI8IT 99 * 0398 GAL 

BE-3S SOLID BIO 99 1297 LB 

CL-31 CROSSLINK 99 * 1297 GAL 

PERM A ADDITIVE 99 1297 GAL 

PERM C ADDITIVE 99 * 1197 LB 

MUSOL E SOLVENT 89 0298 GAL 

SS0-21M WINTER- 99 * 0398 GAL 

OPTIFLO HTE BRK 89 * 0398 LB 

VICON NF BRKR-5 49 * 0398 GAL 

VICON NF BRKR-H 49 * 0298 GAL 

PROPURAP PROP F 99 * 1097 LB 

fnAX SEAL FL LOS 99 * 1296 LB 

jMORFLO III SURF 99 * 0997 GAL 
i 

HYFLO IV M SURF 99 + 0398 GAL 

MORFLO I I I SURF 99 + 0398 GAL 

HALLIBURTON ENERGY SERVICES 
FIELD STOCK STATUS USAGE DATE 

REPORT 

03/09/98 
PAGE 318 

**-- YEAR-TO-DATE --** FSB 
RECPTS ISSUES TRNFERS QTY 

5BC-2 CROSSLINKE 49 * 0398 GAL 

|BC-200 CRSSLNKR 89 * 0198 GAL 

ISANDUEOGE - 330 99 * 0398 GAL 

250 185 

550 1093 

160 

I I / 

220 

660 

165 

165 

408 

110 

220 225 

4087 3917 

20 

350 

440 514 

100 

1276 

145 

1540 1382 

330 

190 

724 

200 

1000 

110 

10000 

15 

2500 

220 

110 

880 

•00 

"520 

PKG 0/0 SURP 
BTY QTY QTY 

50 

50 

10 

110 

80 5 

990 55 

660 330 

1320 300 

30 

51 8 

40 

18 860 

70 

108 

211 

ISO 

690 

MSO 

QTY UNIT COST 

4,90 

1,34 

5,22 

7,60 

11,34 

3,44 

2,09 

5 14.15 

6,07 

.21 

12,00 

11,50 

5,68 

15,07 

20,71 

6,11 

5,90 

14,87 

4.54 

3,75 

2.67 

,60 

9.17 

8,48 

9,85 

5.87 

8.99 

11.13 

OH-VALUE 

1225,23 

1407,22 

1725.55 

1293.31 

1247,77 

741,53 

9276,45 

707,70 

2338.78 

812.59 

8018,93 

460.00 

5516.48 

1055.49 

2237,14 

1192,02 

6442,90 

4164.60 

4246.65 

112,50 

1§43,14 

33,00 

504,68 

212,14 

778,78 

5545,83 

.00 

24352.18 

OH-QTY 

250 

1043 

330 

170 

110 

215 

4432 

45 

385 

3750 

668 

40 

970 

70 

108 

195 

1091 

280 

25 

79 

944 

PART NUMBER 

516,00772 

516,00789 

516.00792 

516,00793 

516,00809 

516,00810 

516,00818 

516,00854 

516,00855 

516,00860 

516,00883 

516,00895 

516,00896 

516.00901 

516.00903 

516.00906 

516.00907 

516,00908 

516.00954-

516,00955 

516.00968 

5i6,00969 

516.01010 

516.01039 

516,01066 

516,01080 

516,01162 

516,01167 



HALLIBURTON ENERGY SERVICES 
FIELD STOCK STATUS USAGE DATE 

REPORT 

USGE **-- YEAR-TO-DATE --** FSB PKG O/O SURP USO 
DESCRIPTION REPL MMYY U/I RECPTS ISSUES TRNFERS STY OTY OTY QTY STY UNIT COST OH-VALUE OH-QTY 

BC-200 CROSSLNK 8? * 0398 GAL 1980 1041 

FLOCELE- 3/8 - 89 * 0398 LB 9000 7530 

HR-5-50* SACK 49 * 1297 LB 

CAL-SEAL-100* B 89 * 0198 SCK 

CALCIUM CHLORID 89 * 0398 SCK 350 308 

FOP-F520-92- 55 * 1294 GAL 

WAREHOUSE INVENTORY TOTALS: TOTAL PARTS 146 

ESTIMATE ON ORD VALUE 794 ..863.39 
ESTIMATE SURPLUS 84,567.87 
ESTIMATE CURRENT FSB 417,376.80 
ESTIMATE MSO VALUE 56,118.67 

ON HAND VALUE 338,003.57 
MSO «, ON HAND VALUE 394,122.24 

PROGRAM FU180 
5-55930 ** FARMINGTON, NM 

990 330 51 

3000 1000 642 701 

50 625 

120 40 14 

105 35 8 6 

32 

7.77 12671,04 1630 516.01172 

.30 724,02 1657 890,50071 

1,20 750,15 625 890,50077 

8.28 994,12 120 890.50131 

14,33 1792,30 119 890,50812 

6.55 209,84 32 999.99228 



ATTACHMENT III 

TCLP ANALYSIS OF 
WASHRACK 

GRIT 



EnVIROTEGH LABS 
PRACTICAL SOLUTIONS hOH A BETTLH TO/MORROW 

EPA METHOD 1311 
TOXICITY CHARACTERISTIC 

LEACHING PROCEDURE 
TRACE METAL ANALYSIS 

Client Halliburton Project* 92132 

Sample ID: Wash Bay Composite Date Reported: 01-06-98 
Laboratory Number: C728 Date Sampled: 12-23-97 

Chain of Custody: 5698 Date Received: 12-23-97 

Sample Matrix: Solid Date Analyzed: 01-06-98 

Preservative: Cool Date Extracted: 12-23-97 

Condition: Cool & intact Analysis Needed: TCLP metals 

Det Regulatory 
Concentration Limit Level 

Parameter (mg/L) <mg/L) (mg/L) 

Arsenic 0.01 S 0.0001 5.00 
Barium 1.62 0.001 100 
Cadmium 0.001 0.0001 1.0'J 
Chromium 0.006 0.0001 5.00 
Lead 0.051 0.0001 5.00 
Mercury ND 0.0001 0.230 
Selenium ND 0.0001 1.00 
Silver ND 0.0001 5.0 

ND - Parameter not detected at the stated detection limit. 

References: 

Note: 

Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, 
July 1992. 

Methods 3010. 3020, Acid Digestion of Aqueous Samples and Extracts for Total 
Metals, SW-846, USEPA, July 1992. 

Methods 7060,7080,7131, 7191, 7470, 7421, 7740. 7761 Analysts of Metals by 
GFAA and Cold Vapor Techniques, SW-846, USEPA. 

Regulatory Limits based on 40 CFR part 261 subpart C 
section 261.24, July 1,1992. 

Comments: Halliburton, East Main St., Farmington, NM. 

Analyst Review & 

5796 U.S. H ighway 64-3014 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 
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EHVIROTEGH LABS 
January 7,1998 

Mr. Rid- Greenacre 
Halliburton Energy Services, Inc. 
4109 East Main Street 
Farmington, New Mexico 87401 Project No.: 92132 

Dear Mr. Greenacre, 

Enclosed are the analytical results for the sample collected from the wash bay 
located .it the Halliburton facility on East Main St. in Farmington, New Mexico. 
One composite sample of wash bay solids was collected by Envirotech persornel 
on December 23,1997, and delivered to the Envirotech laboratory on December 
23,1997 for Hazardous Waste Characterization analysis (Volatiles, Semi-
Voiatiler, Trace Metals, Corrosivity, Ignitability, and Reactivity). 

The sample was documented on Envirotech Chain of Custody No. 5698 and 
assign© I Laboratory No. C728 for tracking purposes. The sample was analyzed 
12/23/9/ through 01/06/98 using USEPA or equivalent methods. 

Results of the analysis indicate that the material contained in the sample from the 
referenced location is not a characteristic hazardous waste as defined by 
40 CFR Section 261, Subpart C for the noted compounds. 

Should you have any questions or require additional information, please do not 
hesitate to contact us at (505) 632-0615. 

Respectfully submitted, 
Envirot ich, Inc. 

Stacy W. Sepfiler 
Environmental Scientist/Laboratory Manager 

enc. 
SWS/fcws 92132rtclp1298.lb3 

796 U.S. Highway 54-3014 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 
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EflVIROTECH LABS 
PRACTICAL SOI UTIQNS fOR A BCTTCR TOMORROW 

SUSPECTED HAZARDOUS 
WASTE ANALYSIS 

Client: 
Sample ID: 
Lab I D * 
Sample Matrix: 
Preservative: 
Condition: 

Halliburton 
Wash Bay Composite 
C728 
Soild 
Cool 
Cool & Intact 

Project*: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

92132 
12-29-97 
12-23-97 
12-23-97 
12-23-97 
5698 

Parameter Result 

IGNITABILITY: 

CORROSIVITY: 

REACTIVITY: 

RCRA Hazardous Waste Criteria 

Parameter 

IGNUABILiTY: 

Negative 

Negative 

Negative 

Hazardous Waste Criterion 

8.52 

CORROSIVTTY: 

REACTIVITY: 

Reference: 

Comments: 

Characteristic of Ignitability as defined by 40 CFR, Subpart C. Sec. 261.21. 
O.e. Sample ignition upon drect contact with flame or flash point < 60° C.) 

Characteristic of Corrosivity as defined by 40 CFR, Subpart C. Sec. 26122. 
Q.e. pH less than or equal to 10 or pH greater than or equal to 12.5) 

Characteristic of Reactivity as defined by 40 CFR, Subpart C, Sec. 261.23. 
(i.e. Violent reaction with water, strong base, strong acid, or the generation 

of Sulfide or Cyanide gases at STP with pH between 2.0 and 12.5) 

40 CFR part 261 Subpart C sections 261.21 - 26123, July 1,1992. 

Halliburton, East Main St, Farmington, NM. 

xlLu^/ OJ, 
Analyst ~l~ Review # 

j 796 U.S. H ighway 64-3014 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 
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E-flVIROTEGH LRBS 
PRACTICAL SOLUTIONS FOR A BETTER TOMORROW 

EPA METHODS 8010/8020 
AROMATIC / HALOGENATED 

VOLATILE ORGANICS 

Client: Halliburton Project* 92132 

Sample ID: Wash Bay Composite Date Reported: 01-02-98 

Laboratory Number: C728 Date Sampled: 12-23-97 

Chain of Custody: 5698 Date Received: 12-23-97 

Sampie Matrix: Solid Date Extracted: 12-23-97 

Preservative: Cool Date Analyzed: 12-31-97 

Condition: Cool & Intact Analysis Requested: TCLP 

Detection Regulatory 
Concentration Limit Limits 

Parameter (ma/L) (mg/L) (mg/L) 

Vinyl Chloride ND 0,0001 0.2 
1,1 -Dichloroethane ND 0.0001 0.7 
2-Butanone 'MEK) ND 0.0001 200 
Chloroform ND 0.0001 6.0 
Carbon Tetrachloride ND 0,0001 0.5 
Benzene ND 0.0001 0.5 
1,2-Dlchloroethane ND 0.0001 0.5 
Trichloroethene ND 0.0003 0.5 
Tetrachloroethene ND 0.0005 0.7 
Chlorobenzene ND 0.0003 100 
1,4-Dichlorobenzene ND 0.0002 7.5 

ND - Parameter not detected at the stated detection limit 

QA/QC Acceptance Criteria Parameter Percent Recovery 

Trifluorotoluene 
Bromofluorobenzene 

98% 
100% 

References: 

Note: 

Comments: 

Method 1311. Toxicity Characteristic Leaching Procedure. SW-846. USEPA, July 1992. 
Method 5030. Purge-and-Trap, SW-846. USEPA, Jury 1992. 
Method 8010. Halogenated Volatile Organic, SW-846, USEPA, Sept 1994. 
Method 8020. Aromatic Volatile Organics, SW-846, USEPA, Sept. 1994. 

Regulatory Limits based on 40 CFR part 261 Subpart C section 261.24, July 1,1992. 

Halliburton, East Main St., Farmington, NM. 

Analyst Review 

796 U.S. H i g h w a y 64-3014 • Farming ton , NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 
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PRACTICAL SOLUTIONS FOR A BETTER TOMORROW 

Client: 
Sample 10: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Halliburton 
Wash Bay Composite 
C728 
5698 
Solid 
Cool 
Cool & Intact 

Project* 
Oate Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Analysis Requested: 

92132 
01-02-98 
12-23-97 
12-23-97 
12-23-97 
01-O2-98 
TCLP 

Parameter 
Concentration 

(mg/L) 

o-Cresol 
p.m-Cresol 
2,4,6-Trlchlorophenol 
2,4,5-Trichlorophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 

ND - Parameter not detected at the stated detection limit 

[Surrogate Recoveries: Parameter 

Detection 
Limit 

0.020 
0.040 
0.020 
0.020 
0.020 

2-Fluorophenol 
2,4,6-Tribromophenol 

Regulatory 
Limit 

(mg/L) 

200 
200 

2.0 
400 
100 

Percent Recovery 

100% 
98% 

J 

References: 

Note: 

Comments: 

Method 1311, Toxicity Characteristic Leaching Procedure Test Methods for Evaluating Solid 
Waste, SW-846. USEPA, July 1992. 

Method 3510, Separatory Funnel Liquid-Liquid Extraction, Test Methods for Evaluating Solid 
Waste, SW-846, USEPA. July 1992. 

Method 8040, Phenols, Test Methods for Evaluating Solid Waste, SW-846, USEPA, Sept. 19 

Regulatory Limits based on 40 CFR part 261 subpart C section 26124, July 1.1992. 

Halliburton, East Main St., Farmington, NM. 

Analyst Review ' 

796 U.S. H i g h w a y 64-3014 • Farmington. NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 
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E0V1R0TEGH LRBS 
PRAC TICAL SOLUTIONS tOR A BET TER TOMORROW 

EPA Method 8090 
Nitroaromatics and Cyclic Ketones 

TCLP Base/Neutral Organics 

Client: Halliburton Project #: 92132 
SamplelD: Wash Bay Composite Date Reported: 01-02-98 
Laboratory Number. C728 Date Sampled: 12-23-97 
Chain of Custody: 5698 Date Received: 12-23-97 
Sample Matrix: Solid Date Extracted: 12-23-97 
Preservative: Cool Date Analyzed: 12-31-97 
Condition. Cool and Intact Analysis Requested: TCLP 

Det Regulatory 
Concentration Limit Limit 

Parameter (mg/L) (mg/L) (mg/L) 

Pyridine 0.189 0.020 5.0 
Hexachloroethane ND 0.020 3.0 
Nitrobenzene 0.047 0.020 2.0 
Hexachlorobutadiene ND 0.020 0.5 
2,4-Dinitrotoluene 0.030 0.020 0.13 
HexachloroBenzene ND 0.020 0.13 

ND - Parameter not detected at the stated detection limit. 

QA/QC Acceptance Criteria Parameter Percent Recovery 

2-fluorobiphenyl 98% 

References: Method 1311, Toxicity Characteristic Leaching Procedure, SW-846, USEPA, July 1992. 
Method 3510, Separatory Funnel Liquid-Liquid Extraction, SW-846, USEPA, July 1992. 
Method 8090, Nitroaromatics and Cyclic Ketones, SW-848, USEPA, Sept. 1986. 

Net®: Regulatory Limits based on 40 CFR part 261 Subpart C section 26124, July 1,1992. 

Comments: Halliburton, East Main St., Farmington, NM. 

Analyst £ Review & 

5796 U.S. Highway 64-3014 • Farmington. NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1 
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ATTACHMENT IV 

FACILITY 
ASSESSMENTS 

(EXAMPLE) 



MONTHLY FACILITY ASSESMENT RESPONSIBILITIES 

;COMPlETk>ni; 

Service Center Bldgs G. Freidline Melissa Spencer 

i fcgporatory B. Petersen Teresa White 

v efflce Trailer G. Freidline Melissa Spencer 

* Warehouse G. Przekurat Ray Cartwright 

Oil Storage E. Shannon Jim Robinson 

Cement Shop R. Emde Randy Snyder 

Wash Bays E. Shannon Jim Robinson 

v. T. Colins Pat Kemper 

iTooTs Shop C. Lasster Rick Greenaker 

Cement Head Shop R. Emde Randy Snyder 

G. Przekurat Gene Roberts 

JecrfRoom/Coiled Tubing B. Petersen Max Pedlgo 

L PracShop T. Colins Noel Hermanson 

Painting/Blasting Shop E. Shannon Jim Robinson 

Ctremical Dock/Warehouse G. Przekurat Richard Nye 

Mechanic Shop E. Shannon Jim Robinson 

v Legging Shop S. Hash Mike Nix 

«. fcGC P'ant G. Przekurat Gary Dobbs 

^ San* and Plant G. Przekurat Gary Dobbs 

Fuel Island N/A N/A 

.Xaro- E. Shannon Brian Higgins 

i i t - ^ l ^ t e c L onto o\£ rmju^Lv^ 
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WAREHOUSE HSE INSPECTION 

Facilrtv Location: F?\£fyi/h:^>/J Time: //OO 

inspection for th^lii^of F£& bv: /jJ £ dtozkjfll <L>l4-+ 

Objective: Ensure the Health & Safety of employees and public while protecting the 

Environment. 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 
materials warehouse. Conduct weekly inspections of the warehouse and immediate area, covered drum storage area, 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental hie routed through facility coordinator. 

Item Yes No Corrective Action 

House keeping guidelines being followed.1 

Fire extinguishers property maintained.1 

Spill kits properly maintained.1 

Personnel Protective Equipment (PPE) guidelines followed.1 W 

Proper waste management guidelines followed.1 / 

Flammable Cabinet property maintained.1 

Equipment and hand tools properly maintained.1 s 
All containerized waste properly labeled.2 A< ifi 
Hazardous waste storage area inspected weekly.2 

Hazardous waste storage area inventory up-to-date.2 

Hazardous waste storage area property designated.2 \^ 

Full or partial containers stored with bungs and lids in place. A 
Ail partials easily identified. AJ tfi 

All product storage containers have product labels. 

Empty chemical containers stored in designated area. & 

All empty containers have product labels. P 
Empty drums stored horizontal with bungs in place. N 4 

Empty storage area properly designated.2 M 
All liquid chemicals secondarily contained. N A-
Air compressor equipped with condensate capture vessel. H 
Air compressor condensate vessel properly maintained. M 
1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 

8£'d 696ZTS208ST 01 f£SZ LZZ SSS NOianaiTW ad xz-.ti s s . 60 aww 



WAREHOUSE ENVIRONMENTAL INSPECTION 

Facility Location: r W r ( \ ^ A ( > r W ; i V K Time: h ~X2> 
Inspection for t h e ^ & c l ^ f " v . 

Objective: Pollution Prevention/Waste Minimization 

Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 
materials warehouse. Conduct weekly inspections of the warehouse and immediate area, covered drum storage area, 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

Item Yes 

) / 

No Corrective Action 

House keeping guidelines being followed.1 

Yes 

) / 

No 

Fire extinguishers properly maintained.1 \S 
Spill kits properly maintained.1 

Personnel Protective Equipment (PPE) guidelines followed.1 

Proper waste management guidelines followed.1 

Flammable Cabinet properly maintained.1 

Equipment and hand tools properly maintained.1 \S 

All containerized waste properly labeled.2 

A// f 
Hazardous waste storage area inspected weekly.2 

Hazardous waste storage area inventory up-to-date.2 ft 
Hazardous waste storage area properly designated.2 \ / 

All containers are leak free. u Or 

Full or partial containers stored with bungs and lids in place. /"I Q 

All partials easily identified. A 

All product storage containers have product labels. ts 

Empty chemical containers stored in designated area. r 

All empty containers have product labels. * 

Empty drums stored horizontal with bungs in place. N 

All liquid chemicals secondarily contained. fJ 

Air compressor equipped with condensate capture vessel. 

Air compressor condensate vessel properly maintained. fu 

fide 
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•% WAREHOUSE ENVIRONMENTAL INSPECTION 
[Area clean and free of chemical spills. 

1 Refer to inspection guidelines. 
2 R e f e r to Environmental Compliance Wast* storage and Transportation m a n „ a l 

I I A T T T » I * • 
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LABORATORY P a g e 1 

Facility Location: e i M f f o f Time: jtt'QQfS 
Inspection for the week of by: / ' A / r 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 

. Conduct weekly inspections of the warehouse and immediate area, covered drum storage area, 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line Item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

item Yes No Corrective Action 

House keeping guidelines being followed.1 

Fire extinguishers properly maintained.1 

Spill kits properly maintained:1 

Personnel Protective Equipment (PPE) guidelines followed.1 

Proper waste management guidelines followed.1 

Flammable Cabinet properly maintained.1 

Equipment and hand tools properly maintained.1 y 
All containerized waste properly labeled.2 y 
All containers are leak free. y 
Full or partial containers stored with bungs and lids in place. $ 

All partials easily identified. flit 
All product storage containers have product labels. y 
Empty chemical containers stored in designated area. y 
All empty containers have product labels. y 
Empty drums stored horizontal with bungs in place. y 
All liquid chemicals secondarily contained. 

Air compressor equipped with condensate capture vessel. Mil 
Air compressor condensate vessel properly maintained. 

Area dean and free of chemical spills. y 
1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 

INSPFRM.XLS?/in«R 
2*-d 69GEISZ08SI 01 >£S2 LZZ S0S '01*18ITWH ad 86. 60 



TOOL SHOP Page 1 

Facility Location: H t e M ^ A i L f ^ >l Time:.. 
Inspection for the week of f ^ ^ l ^ l f by: ^ V A n s 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 

. Conduct weekly inspections ofthe warehouse and immediate area, covered drum storage area. 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

fh 

Item 

House keeping guidelines being followed.1 

Yes 

T 
No Corrective Action 

"P^Jye&O Ne^J 

^•Nt'eTJ TO (ieTPLK* i 
Fire extinguishers properly maintained.1 

Spill kits properly maintained.1 

Personnel Protective Equipment (PPE) guidelines followed.1 

Proper waste management guidelines followed.1 

V Flammable Cabinet properly maintained.1 

Equipment and hand tools property maintained.1 

All containerized waste property labeled.2 

mi. 
All containers are leak free. 

Full or partial containers stored with bungs and lids in place. ~7 
All partials easily identified. 

All product storage containers have product labels-

Empty chemical containers stored in designated area. 

All empty containers have product labels. 

Empty drums stored horizontal with bungs in place. 

All liquid chemicals secondarily contained. 

Air compressor equipped with condensate capture vessel. 7^ 
Air compressor condensate vessel properly maintained. 

Area clean and free of chemical spills. 

1 Refer to inspection guidelines. 
1 Refer to Environmental Compliance Waste Storage and Transportation manual. 
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SERVICE CENTER BLDGS. 

Facility Location: Vr?»(vco(\>rN^V^ 
Inspection for the week of \ c i c 

L Y T ^ Time: ^ M S p v v ^ 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 

. Conduct weekly inspections of the warehouse and immediate area, covered drum storage area, 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

Item Yes No Corrective Action 

House keeping guidelines being followed.1 y\ UNCI L» i s \ r r A . WxV"f i T v T r i 

Fire extinguishers properly maintained.1 

Olf? 
Personnel Protective Equipment (PPE) guidelines foltewed.1 

Proper waste management guidelines followed.1 

P l w w n a h l n r n h i n n t p m p a r l y rqiintainpff 1 

A 
•> 

fr 
All containers are leak free. 

KHIHOT partial -containers-atotuU with uimrjff and lids m place. 

AH partiale-esrSTTy identified. 

Ail product storage containers have product labels. 

Empty chemical containots-otored in desiyndWO a!6a. 

AH empty containers 1 iavtj pieduct IdLmls. 

Empty drums stored honzontai wrth-bungs in .place. 
—r— 

AU liquid chegiieate socondarily contained. 

Ak-eempressor equipped with condensate capture vessel. • • Area clean and free of chemical spills. 

• 2, 

1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 

<x 
3' 
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LGC PLANT Page 1 

Facility Location: /^V^ ^ ^ ^ Time: / 3 <33 
Inspection for the weefc of r-*-6. bv: *i 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 

. Conduct weekly inspections of the warehouse and immediate area, covered drum storage area, 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

Item Yes No Corrective Action 

House keeping guidelines being followed.1 

Fire extinguishers property maintained.1 

Spill kits properly maintained.1 

Personnel Protective Equipment (PPE) guidelines followed. 1 

Proper waste management guidelines followed.1 y 
Flammable Cabinet property maintained.1 . / ^ / ^ 

Equipment and hand tools properly maintained.1 y 
All containerized waste properly labeled.2 

All containers are leak free. 

Full or partial containers stored with bungs and lids in place. 

All partials easily identified. 

All product storage containers have product labels. 

Empty chemical containers stored in designated area. y 
All empty containers have product labels. 

Empty drums stored horizontal with bungs in place. 

At) liquid chemicals secondarily contained. 

Air compressor equipped with condensate capture vessel. /V) 

Air compressor condensate vessel properly maintained. / V ^ ^ 

Area dean and free of chemical spills. 

1 Refer to inspection guidelines. 
2 Refer fo Environmental Compliance Waste storage and Transportation manual. 

INSPFRM.XLS2/10/98 
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SAND PLANT Page 1 

Facility Location: f'/4yr'yi>if y+m Time: / 7 3 0 Z3^, 
Inspection for the week of /^-e*-^ bv: Cr^Q-sy, 4 J J 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 

. Conduct week.lv inspections ofthe warehouse and immediate area, covered drum storage area, 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

Kern Yes No Corrective Action 

House keeping guidelines being followed.1 

Fire extinguishers properly maintained.1 . M / n 

Spill kits properly maintained.1 / V ^ / ^ 

Personnel Protective Equipment (PPE) guidelines followed.1 

Proper waste management guidelines followed.1 

Flammable Cabinet properly maintained.1 A//*ft 

Equipment and hand tools properly maintained.1 

All containerized waste properly labeled.2 A/*/)ty 

All containers are leak free. 

Full or partial containers stored with bungs and lids in place. /[/ 

All partials easily identified. /VY^A 

All product storage containers have product labels. A/fa" 

Empty chemical containers stored in designated area, / y / f a 

All empty containers have product labels. A / / A 

Empty drums stored horizontal with bungs in place. A/fas 

AH liquid chemicals secondarily contained. A f f f t 

Air compressor equipped with condensate capture vessel. A//, 

Air compressor condensate vessel properly maintained. M// 

Area clean and free of chemical spills. 

1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 

9t>'d 696£TS208ST 01 *Z$Z LZZ S0S 
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NITROGEN SHOP 

Facility Location: f nrr*\*Am^ Time:^ 0930 
Inspection for the week of Fe*\. •» 1°)^ by: fa* rCe««p~es 

Objective: Ensure the Hearth & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation ofthe 

. Conduct weekly inspections of the warehouse and immediate area, covered drum storage area 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

hem Yes No Corrective Action 

House keeping guidelines being followed. 1 

Fire extinguishers properly maintained.1 

Spill kits property maintained.1 

Personnel Protective Equipment (PPE) guidelines followed.1 

Proper waste management guidelines followed.1 

Flammable Cabinet properly maintained.1 

/ U / A 

Equipment and hand tools property maintained.1 

i f 
I 

All containerized waste properly labeled.2 

All containers are leak free. 

Full or partial containers stored with bungs and lids in place. 

All partials easily identified. 

All product storage containers have product labels. iS 

Empty chemical containers stored in designated area. 

All empty containers have product labels. A/U 
Empty drums stored horizontal with bungs in place. JLV/A 

All liquid chemicals secondarily contained. MA 
Air compressor equipped wtth condensate capture vessel. 

Air compressor condensate vessel properly maintained. 

Area dean and free of chemical spills. 

1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 

<Lfd 696£TS2e3ST 01 PZSZ LZZ S0S 
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FRAC SHOP Page 1 

Facility Location: F~Z{rr^{A^C<~\A/ rt Time: /5~.' Of) 
Inspection for the week of ^ - / 3 - bv: A/&C/ /ipr^^i^c^ 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 
n'AC tioo^ . Conduct weekly insoectlons of the warehouse and immediate area, covered drum storaoe area 

empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

Item Yes No Corrective Action 

House keeping guidelines being followed.1 

Fire extinguishers property maintained.1 ft Spill kits property maintained.1 

Personnel Protective Equipment (PPE) guidelines followed.1 

Proper waste management guidelines followed.1 

Flammable Cabinet property maintained.1 *>o 
Equipment and hand tools property maintained.1 

All containerized waste property labeled.2 

All containers are leak free. 

Full or partial containers stored with bungs and lids in place. 'A 
All partials easily identified. S/A 

All product storage containers have product labels. 

Empty chemical containers stored in designated area. "A 
All empty containers have product labels. "A 
Empty drums stored horizontal with bungs in place. *A 
All liquid chemicals secondarily contained. fA 
Air compressor equipped with condensate capture vessel. "A 
Air compressor condensate vessel property maintained. 

Area dean and free of chemical spills. 

1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 

INSPFRM.XLS2/10/98 
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TECH ROOM Page 1 

Facllitv Location: /Y)£c) /} J > V y + < / T i m e : y5> - > 0 
InsDection for the week of F*. 6\ ' bv: _ X 3 ^ j ^ b s ^ y i ^ — — 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 

. Conduct weeklv inspections of the warehouse and immediate area, covered drum stnragn ar»a 
empty drum storage area, and hazardous waste storage area. Note yes or no for each tine item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

Item Yes No Corrective Action 

House keeping guidelines being followed. 1 

Fire extinguishers properly maintained.1 \ / 

Spill kits property maintained.1 

M/A 

Personnel Protective Equipment (PPE) guidelines followed.1 y 
Proper waste management guidelines followed.1 

Flammable Cabinet properly maintained.1 

Equipment and hand tools property maintained.1 

All containerized waste property labeled.2 

Ail containers are leak free. 

Full or partial containers stored with bungs and lids in place. 

All partials easily identified. //ft 
All product storage containers have product labels. /If/A 
Empty chemical containers stored in designated area. 

All empty containers have product labels. 

Empty drums stored horizontal with bungs in place. 

All liquid chemicals secondarily contained. Y / A 

Air compressor equipped with condensate capture vessel. 

• / 
Air compressor condensate vessel properly maintained. /A 
Area clean and free of chemical spills. / 

1 Refer to inspection guidelines. 
3 Refer to Environmental Compliance Waste Storage and Transportation manual. 
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OFFICE TRAILER Page 1 

Facility Location: £r\Q>TP?> A f t W ) i y v \ Time: . ' ^ ^ S r y - ^ 
Inspection for the week of <r f .h . /99VT by: flV 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essentia! to the successful and cost effective operation of the 

. Conduct weekly inspections of the warehouse and immediate area, covered drum storage area, 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

Item 

House keeping guidelines being followed. 1 

Yes 

•7 

No 

y 
Corrective Action 

Fire extinguishers properly maintained.1 

3pill Kits property mointainod.1 

ty Personnel Protective Equipment (PPE) guidelines followed.1 

y Proper waste management guidelines followed.1 

Flamroabto Cabinet property maintained. -

equipment and hand tuuls property maintained:1 

AHI ujflullitJlizet 1 waste uiupeily labeled.7 • A. 
AU oontoinfirs or; leak fiee-

Full oi partial oontaincro oturud with bunas-end lids in place. 

A-ti partialc oacily identified. 

All product storage ujuldineis have piuduct labels.--

fimpty rhemir i l rnntainuii, ulumd In designated ama. 

A4t-errrpty 1 < inl. iii 11 »r? hnvo product labels. 6|A 
Empty dnims storod horiaonto.1 with bungs in pioeer 

<lm. liquid ehemieals secondarily contained. 

Air romprpwi r pguippod with condenooto capture vessel. 

Air compressor condensate roaool proporiy maintained^-

V Area clean and free of chemical spills. 

1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 

INSPFRM.XLS2/10/98 
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CHEMICAL / LGC TERMINAL ENVIRONMENTAL INSPECTION 

Item Yes No Corrective Action 

Air compressor equipped with condensate capture vessel. ^ '+ 
Air compressor condensate vessel properly maintained. 

Waste management documents placed in facility files. r 

All electric equipment grounded. 

Lighting in working condition. 

Equipment guards in place, (compressors, motors, etc.) 

Air compressor equipped with condensate capture vessel.y/^5 

Condensate capture vessel properly maintained. A / l / f r 

Equipment free of leaks and drips. 

: Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 

TS'd 
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CHEMICAL / LGC TERMINAL ENVIRONMENTAL INSPECTION 

Facility Location: frf rv*n$ f*?n Time: f~2>?Tfi /&/>i 

Inspection for the woekof Name (orint): C-s4r* /?o 4 4$ 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essentia! to the successful and cost effective operation ofthe 
Chemical and LGC loading facilities. Conduct weekly inspections of the loading docks, secondary containment, and 
chemical storage areas. Note yes or no for each line item and comment on corrective actions as required. File 
original in environmental file routed through facility coordinator. 

Item Yes No Corrective Action 

House keeping guidelines being followed.1 

Fire extinguishers properly maintained.1 A / / r l 

Spill kits properly maintained.1 

Personnel Protective Equipment (PPE) guidelines followed.1 

Proper waste management guidelines followed.1 

Flammable Cabinet properly maintained.1 A / J r f 

Equipment and hand tools properly maintained.1 

All containerized waste property labeled.2 y 
Employee right tb know station accessible and up-to-date. y 
Area clean and free of chemical spills. 

Evidence of acid fume release, (odor and/or corrosion) y 
Storm/waste water present in any secondary containment. y 
Evidence of waste chemicals in secondary containment. y 
Acid returns neutralized on trucks. 

Acid returns pH and volume documented prior to discharge.^ 

Vendor off loading procedure in place and followed. y 
Full or partial containers stored with bungs and lids in place. 

All partials easily identified. 

AH empty containers have product labels. 

Empty drums stored horizontal with bungs in place. / V / f t 

All liquid chemicals secondarily contained. y 
1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 
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FACILITY YARD / PARKING AREA HSE INSPECTION 

Facil i ty Locat ion: O A c t f t W <im E M U ' * T ime: l*X- CO 

Inspect ion f o r t h e week of by: iI^r!«^~^/»^*o 

Object ive: Ensure the Health & Safety of employees and public while protecting the 
Environment, 
Pollution prevention and proper facility maintenance are essential to the successful and cost effective operation of 
the facility. Conduct monthly inspections of the facilty yard and parking areas. Note yes or no for each line item and 

comment on corrective actions as required. File original in environmental file routed through facility coordinator. 
Verify and document corrective action. 

Kern Yes No Corrective Action 

House keeping guidelines being followed.1 

Fire extinguishers property maintained.1 

Spill kits property maintained.1 X 
Personnel Protective Equipment (PPE) guidelines followed. 1 

Proper waste management guidelines followed.1 X. 
Flammable Cabinet property maintained.1 

Equipment and hand tools properly maintained.1 A/*. 
Equipment properly stored and parked. X 
Spills and drips addressed Immediately. X 
Trash and debri present in yard / parkinq area. X 
Scrap iron covered and stored neatly and off the ground. K 
Trash bins have regulated waste, (buckets, liquids, etc.) X. 
Empty containers not in designated area. 

Warning signs property posted and in good condition. 

Facility looks presentable to public. 
/>bvWi4Pe ifliSUil' Nee A 

hffer i^iti am r^t" '* 
Facility lighting in good condition. X 

1 Refer to inspection guidelines on back of this form. 
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LOGGING SHOP Page 1 

Facility Location: t/l^rnrn67cJ^ Time: J J,' o € 
Insoection for the week of 2. - 9 bv: / /; C /W.r/^S ~>£JZ 

Objective: Ensure the Hearth & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 

. Conduct weeklv inspections of the warehouse and immediate area, covered drum storaqe ana 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental file routed through facility coordinator. 

Item Yes No Corrective Action 

House keeping guidelines being followed.1 y 

Fire extinguishers properly maintained.1 y 
Spill kits properly maintained.1 

Personnel Protective Equipment (PPE) guidelines followed.1 y 
Proper waste management guidelines followed.1 / 

Flammable Cabinet properly maintained.1 / 

Equipment and hand tools properly maintained.1 J 
All containerized waste properly labeled.2 Sl 
All containers are leak free. 

Full or partial containers stored with bungs and lids in place. / 

All partials easily identified. y 

All product storage containers have product labels. 

Empty chemical containers stored in designated area. "/A 
All empty containers have product labels. / 

Empty drums stored horizontal wtth bungs in place. AM 
All liquid chemicals secondarily contained. 

Air compressor equipped with condensate capture vessel. 

Air compressor condensate vessel property maintained. / 

Area dean and free of chemical spills. 

1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storaqe and Transportation manual. 

PS'd 01 P££Z LZ£ S0S 
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CHEMICAL DOCK/WAREHOUSE 

Facility Location: "fair* WN«J4I>0 Time: 3:oo7r<\ 

Inspection for che week of S bv: 1 ? i P . U r ^ toYf, 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 

^_. Conduct weekly inspections of the warehouse and immediate area, covered drum storage area, 
empty drum storage area, and hazardous waste storage area. Note yes or no for each line item and comment on 
corrective actions as required. File original in environmental f3e routed through facility coordinator. 

Item Yes No Corrective Action 

House keeping guidelines being followed.1 

Fire extinguishers property maintained.1 
Z TV**/!* v c . S h c ^ i h « / t 

Spill kits properly maintained.1 

Personnel Protective Equipment (PPE) guidelines followed.1 

Proper waste management guidelines followed.1 

Flammable Cabinet property maintained.1 

Equipment and hand tools properly maintained.1 M fl 
All containerized waste properly labeled.2 

All containers are leak free. 

Full or partial containers stored with bungs and lids in place. 

All partials easily identified. 

Al) product storage containers have product labels. 

Empty chemical containers stored in designated area. 

All empty containers have product labels. 

Empty drums stored horizontal with bungs in place. 

All liquid chemicals secondarily contained. 

Air compressor equipped with condensate capture vessel. N 
Air compressor condensate vessel property maintained. N 
Area clean and free of chemical spills. 

1 Refer to inspection guidelines. 
2 Refer to Environmental Compliance Waste Storage and Transportation manual. 
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BULK MATERIALS PLANT HSE INSPECTION 

Facility Location: > ^ ^ ^>-. *Sr>-~ Time: Q 9 o o 
Inspection for the week of / ^ / g . by: Q \A?o.s 

Objective: Ensure the Health & Safety of employees and public while protecting the 
Environment 
Pollution prevention and waste minimization are essential to the successful and cost effective operation of the 
bulk materials plant. Conduct monthly inspections of the plant and immediate area as noted below. Note yes or no 
for each line item and comment on corrective actions as required. File original in environmental file routed through 
facility coordinator. Verify and document corrective action. 

Item Yes No Corrective Action 

House keeping guidelines being followed. 1 

\ 

Fire extinguishes properly maintained. 1 

\ , 

Spill kits properly maintained.1 

\ 

Personnel Protective Equipment (PPE) guidelines followed.1 \ , 

Proper waste management guidelines followed.1 

Flammable Cabinet properly maintained.1 \ \ , "3}(D> A^o-r 

Equipment and hand tools property maintained.1 

\ 

All tanks and piping are adequate and leak free. 

Dust collector maintenance procedures in place and followed.2 N 
Regular inspections completed and documented2 

\ 

Area free of loose cement / additives. \ 

Waste cement and samples property managed. 

All liquid chemicals secondarily contained. ^ £ > T 6 0 o w « ? A r r?o 0 

Plant operating procedures current and followed.2 

\ 

Vendor off loading procedure in place and followed.2 

\ 

Air compressor dump piped to condensate vessel. N V+Jc: W ick P<&£$?. 

Air compressor condensate vessel checked for fluid level. \ 

Evidence of recent cement or additive dust release. \ 

Empty chemical containers stored in designated area. \ > 

All partials easily identified. \ . 

1 Refer to inspection guidelines on back o f this farm. 
2 Refer to Bulk Materials Maintenance Manual. 
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ATTACHMENT V 

STORMWATER 
POLLUTION 

PREVENTION PLAN 
(FORTHCOMING) 



STORM WATER POLLUTION PREVENTION 
PLAN 

HALLIBURTON ENERGY SERVICES 
4109 East Main Street 
Farmington, New Mexico 



INTRODUCTION 

The purpose of the Plan i s t o p r o t e c t water q u a l i t y by reducing the 
amount of p o l l u t a n t s i n storm water r u n o f f . These p o l l u t a n t s come 
from two sources: 1) our outdoor a c t i v i t i e s , and 2) atmospheric 
d e p o s i t i o n over which we have no c o n t r o l . The Plan covers the 
e n t i r e f a c i l i t y . 

1.1 Purpose of the SWPPP 

Company Policy requires us t o prepare a Storm Water P o l l u t i o n 
Prevention Plan (SWPPP). I t describes the measures t h a t we w i l l 
take t o protect stormwater q u a l i t y . This plan i s t o be kept on the 
premises. 

1. 2 BMP Implementation Committee 

The P o l i c y requires t h a t the SWPPP i d e n t i f y personnel t o oversee 
the implementation of any measures t o reduce p o l l u t i o n , c a l l e d Best 
Management Practices (BMP), and t o modify the SWPPP as necessary 
over time. We have formed a team, which p a r t i c i p a t e d i n the 
pre p a r a t i o n of t h i s plan and w i l l oversee i t s implementation. 

1.3 Implementation Schedule 

A l l of the recommendations o f BMPs made by the team ( t h a t do not 
in v o l v e the expenditures of c a p i t a l funds) are to be implemented by 
the end of A p r i l 1998. 

1.4 Protocol on Public Access to the SWPPP 

Although t h i s i s a Company p l a n , meant f o r the use by our 
employees, i t i s a p u b l i c document. Representatives of Government 
who v i s i t the F a c i l i t y are allowed d i r e c t access t o the plan when 
on s i t e . Any request f o r a copy of the plan i s to be forwarded t o 
the Area Health, Safety and Environment Manager. 



Business Definition 
Farmington D i s t r i c t 

The Farmington D i s t r i c t f a c i l i t y i s located at 4109 E. Main 
Farmington N. M. 87402. The Primary services provided are h y d r a u l i c 
f r a c t u r i n g , cementing, and a c i d i z i n g o i l and gas w e l l s . 

Maintenance of trucks and loading of bulk m a t e r i a l s occur at the 
f a c i l i t y . Truck maintenance i s performed i n an enclosed shop t h a t 
i s s e l f - c o n t a i n e d . Trucks are washed i n enclosed s t r u c t u r e , water 
from the wash rack discharge to the sewer. Solids are tested 
annually and disposed of at a c e r t i f i e d s o l i d waste land farm. 

A complete l i s t of commonly used chemicals stored at the f a c i l i t y 
i s attached. Loading and unloading of a l l bulk l i q u i d s i s done i n 
contained areas. Dry bulk materials stored at the f a c i l i t y include 
cement, g e l , s i l i c a f l o u r , g i l s o n i t e and sand. Dust c o l l e c t o r s are 
used t o c o n t r o l emissions from the bulk p l a n t . 

Sacked dry chemicals are stored i n e i t h e r a covered area, or i n an 
enclosed b u i l d i n g . Drummed l i q u i d chemicals may e i t h e r be stored i n 
an enclosed b u i l d i n g , covered area, or i n the open. A l l l i q u i d 
chemicals are stored w i t h i n secondary containment. A l l chemicals 
are s t o r e d on cement or paved surfaces. 

The f a c i l i t y was not b u i l t to contain stormwater runof f or t o 
d i v e r t stormwater runon. 



Site Assessment 
Halliburton Services- Farmington D i s t r i c t 

M a t e r i a l Inventory: 
A v a r i e t y of materials are stored i n several d i f f e r e n t forms, the 
m a j o r i t y of, which are stored i n covered or contained areas. 

Chemical Terminal: 
HCL acid i s stored, i n a concentrated form, i n a sealed tank. This 
tank i s i n s i d e a coated concrete containment s t r u c t u r e . Connections 
f o r loading of the HCL acid tank are also i n s i d e the s t r u c t u r e . Any 
s p i l l s o c c u r r i n g i n s i d e the s t r u c t u r e are immediately recovered and 
reused. An inspection of the f a c i l i t y found no leaks. 

A d d i t i o n a l a d d i t i v e s are stored i n the acid a d d i t i v e drum storage 
area. A d d i t i v e s are e i t h e r stored i n closed drums or i n la r g e bulk 
p o r t a b l e containers. There i s minimal exposure of these drummed 
chemicals t o storm water because the chemicals are stored and 
handled w i t h i n secondary containment. Any stormwater t h a t i s 
captured i n the containment i s recovered and reused f o r a c i d 
blending. 

Acid i s loaded i n t o H a l l i b u r t o n t r a n s p o r t s overhead through a hatch 
on the top of the t r a n s p o r t . The tr a n s p o r t i s s i t u a t e d on a coated 
concrete, contained loading bay during t h i s process. The loading 
bay i s equipped wi t h a r e t a i n i n g p i t and concrete berm t o contain 
any s p i l l . Any s p i l l s are immediately recovered and reused. 

LGC Terminal: 
LGC i s a concentrated polymer s o l u t i o n containing gel and d i e s e l . 
LGC i s stored at the te r m i n a l i n sealed tanks. A l l tanks are 
loc a t e d w i t h i n concrete containment. A l l mixing and loading of the 
LGC occurs on the cement s t r u c t u r e . Any s p i l l s occurring i n s i d e the 
s t r u c t u r e are immediately cleaned and p r o p e r l y disposed. An 
i n s p e c t i o n of the f a c i l i t y found no leaks. 

Cement Bulk and Sand Bulk Storage and Admix Building: 
Bulk cement, bulk sand, proppants and cement a d d i t i v e s are stored 
i n a series of f u l l y enclosed storage vessels. Sacked cement 
a d d i t i v e s are stored i n the cement m a t e r i a l s warehouse. Any s p i l l s 
o c c u r r i n g i n s i d e the warehouse are immediately cleaned and pr o p e r l y 
disposed o f . 

Mixing and t r a n s f e r of m a t e r i a l s from the p l a n t t o a bulk t r u c k i s 
done pneumatically. A dust c o l l e c t i o n system i s used t o c o n t r o l 
emissions from the f a c i l i t y while handling the bulk a d d i t i v e s . 



Maintenance Shop: 
Truck maintenance i s performed i n enclosed shops. The main t r u c k 
shop i s equipped w i t h a concrete foundation t h a t i s s e l f - c o n t a i n e d . 
Any s p i l l s are cleaned up using an absorbent and pr o p e r l y disposed. 

Trucks are serviced i n the main shop. A l l used o i l i s discarded i n 
a Used O i l tank. The used o i l tank i s located i n the wash rack 
w i t h i n secondary containment. Used o i l f i l t e r s are drained at l e a s t 
12 hour and placed i n sealed drum and shipped back t o our Duncan OK 
TSDF f o r reclamation. 

Grease Shop: 
Trucks are l u b r i c a t e d i n t h i s shop. Lubricants are stored i n 
sealed bulk storage tanks and sealed drums i n s s e l f contained, 
concrete f l o o r e d , covered shop. Any s p i l l s occurring i n s i d e the 
grease shop are immediately cleaned and pr o p e r l y disposed. 

Wash Rack: 
Truck washing i s performed i n an enclosed s t r u c t u r e . Each wash bay 
i s equipped w i t h a f l o o r d r a i n , which separates s o l i d s and skims 
o i l . These d r a i n to a three-stage separation f a c i l i t y t h a t empties 
t o c i t y sewer. 

Drum Storage Area: 
Chemicals are stored i n sealed portable containers or drums. This 
area i s paved and curbed w i t h asphalt. Inspections of t h i s area are 
performed d a i l y w i t h any s p i l l s detected immediately cleaned and 
p r o p e r l y disposed. 

Miscellaneous: 
I n a d d i t i o n to the prev i o u s l y described management p r a c t i c e s the 
f o l l o w i n g are also i n e f f e c t : Trash containers are conveniently 
l o c a t e d throughout the f a c i l i t y and r e g u l a r l y emptied by a waste 
handling service. Paved surfaces are inspected and cleaned as 
re q u i r e d . Used drums, sacks, p a l l e t s , etc. are pr o p e r l y discarded. 
Reusable drums are returned. Non-use areas are cleaned of weed and 
deb r i s as needed. Management maintains a good housekeeping p o l i c y . 

Past S p i l l s , and Leaks: 

There have been no s i g n i f i c a n t s p i l l s at t h i s f a c i l i t y i n the past 
t h r e e years. 

Non-Storm Water Discharges: 

There i s s i g n i f i c a n t stormwater runon onto our property from the 
c i t y s t r e e t system and leaves our property t o the south. There i s 
no system set up at the present time to contain the water r u n o f f . 



««fe* .m».p0 l v t _|3 T l O N PREVENTION TEAM 

3 $ ^ M ^ - MEMBERSHIRROSTER 

3& Worksheet #1 
Completed by: TERESA WHITE 
Title: Health. Safety & Environmental Team Leader 
Date: 03/18/98 

Facility Information: 

4109 East Main St. 
Physical Address (actual physical location): 
Same as above 
Mailing Address (P.O. Box, Rural Route and Box, or Street Address) 
Farmington, New Mexico 87402 

City- State Zip 

Team Leader: TERESA WHITE 

Phone: ( 505 ) 324- 3500 
Title: LAB TECHINCIAN 

Responsibilities: TQ PROVIDE THE LEADERSHIP TO ENSURE THE DEVELOPMENT & IMPLEMENTATION 
OF THE STORMWATER POLLUTION PREVENTION PLAN. LEAD ONGOING COMPLIANCE, REVIEW & UPDATE 
OF THE PLAN. 

Members: 

1. James Robinson 
Responsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR THE ONGOING COMPLIANCE 
AND PLAN REVIEW. 

Title: MECHANIC 

2. Title: Tool repair tech Rick Greenacker 
Responsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR THE ONGOING COMPLIANCE 
AND PLAN REVIEW. 

BUDDY PETERSON Title: Operations Engineer 
Responsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR THE ONGOING COMPLIANCE 
AND PLAN REVIEW. 

4. Dale Kalcich Title: Team Leader Stimulation 
Responsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR ONGOING COMPLIANCE 
AND PLAN REVIEW. 

5. Gary Dobbs Title: Material Specialist 
Responsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR ONGOING COMPLIANCE 
AND PLAN REVIEW. 

6. Ray Cartwright Title: Material Specialist 
Responsibilities: TO ASSIST IN DEVELOPMENT & IMPLEMENTATION OF THE STORMWATER POLLUTION 

PREVENTION PLAN. PROVIDE LEADERSHIP & SET GOOD EXAMPLES FOR ONGOING COMPLIANCE 
AND PLAN REVIEW. 
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3 2 7 - 9 9 4 4 

March I 1 , 1975 

H a l l i b u r t o n Serv ices Co. 
P. 0 . Drawer 960 
Fa rm ing ton , New Mexico 

A t t n . Raymond Gunn 
D i s t r i c t Super in tendent 

Dear Mr. Gunn: 

Pursuant to your request, we have completed the subsurface Inves­

tigation for the referenced plant expansion. The attached report includes 

test boring logs, soli r e s i s t i v i t y summary, conclusions and recommendations 

regarding recommended foundation systems for the proposed bulk plant. If 

additional information Is required, do not hesitate to contact us. 

Pursuant to your Instructions, we have forwarded two copies of this 

report to Mr. Jack Kramer with the Bulk Construction Department In Duncan, 

Oklahoma. 

Very truly yours, 

Re: Bulk Plant Addition 
Halliburton Services Co. 
Farmington, New Mexico 

LAB:bep 

Lawrence A. Brewer, P.E. 
PresIdent 

Attachments 

CC: Jack Kramer 



BULK PLANT ADDITION 

HALLIBURTON SERVICES CO. 

FARMINGTON, NEW MEXICO 

SUBSURFACE INVESTIGATION 

GENERAL CRITERIA 

Three test borings were attempted beneath the proposed structures to depths 

of 7' to 9*. The test borings were located beneath the proposed addition as i n ­

dicated on Project Drawing No. FC 268A dated January 1975. Said test holes were 

extended by rotary d r i l l i n g u t i l i z i n g an Acker Terado truck mounted d r i l l r i g to 

the depths Indicated on the logs. Rotary d r i l l i n g of gravel, cobbles and boulders 

is extremely d i f f i c u l t and expensive. For this reason, advancement of test bor­

ings was terminated at the depths shown. Backhoe test pits were considered but 

were rejected due to the potential damage to the existing parking lot paving. An 

alternate solution to advancing the test borings thru the use of a cable tool was 

the earth r e s i s t i v i t y method. 

Earth r e s i s t i v i t y readings wore taken at two locations in the project area 

as shown on Plate "A" at depth intervals of 3'. Resistivity readings were estab­

lished thru the u t i l i z a t i o n of a Strata Scout r e s i s t i v i t y meter, Model R-40, man­

ufactured by Sol I Test, Inc.. The electrode spacing and readout calculations are 

based on the Wenner method. The results of the r e s i s t i v i t y readings are summarized 

on Sheets 6 and 7. The r e s i s t i v i t y readings correlate with projected depths of the 

various subgrade strata as evidenced by the other subsurface Investigations and by 

outcrops in the v i c i n i t y . A geologic cross section, Plate "8", Indicates the pro­

jected subgrade strata beneath the site. 

The location of the test holes and their relationship to the proposed plant* 

expansion are shown on Plate "A". The-boring logs, complete with laboratory analy­

sis, AASHO classifications, in place moisture, penetration resistance, etc., are 

shown on Sheets 3, 4 and 5. 



Substrata conditions at the site consist of sedimentary and alluvial deposits 

of clayey s i l t , sand, gravel and cobbles, with the entire s i t e underlain by sand­

stone as evidenced by the r e s i s t i v i t y survey and test borings completed for Others 

.and shown graphically on the geologic section, Plate "B". 

Conclusions and recommendations regarding maximum bearing values, recommended 

footing systems and other data pertinent to the development of the project at the 

site are summarized on pages 8, 9 and 10. 
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BULK PLANT ADDITION 

HALLIBURTON SERVICES CO. 

FARMINGTON, NEW MEXICO 

SUBSURFACE INVESTIGATION 

CONCLUSIONS & RECOMMENDATIONS 

The subgrade strata encountered at the site as evidenced by this investiga­

tion is clayey s i l t , sand, gravel and cobbles, underlain by an' extensive strata 

of sedimentary sandstone. No potentially expansive soil was encountered at the 

site . Free water could be encountered at a depth of 24'. 

The correlation between new test borings, test borings and pits completed 

by others and the r e s i s t i v i t y survey results is summarized graphically on the 

north-west south-east cross sections shown on Plate "A".The extent of the cobble-

stone layer, the water table and the surface of the sedimentary sandstone ts ap­

proximate beneath the site since the r e s i s t i v i t y survey is only accurate to approx­

imately half the interval measured or approximately 2". 

We recommend "that the footing system for the proposed plant expansion be 

founded at least 4' into the cobblestone strata. 

The footing system may be composed of reinforced concrete footings and stem 

walls or spot footings with grade beams with footings founded as outlined above. 

The maximum soil pressure Imposed by the footing system should not exceed 6,500 

pounds per square foot for combined live and dead loads. 

Footings adjacent to the existing f a c i l i t y should be founded at depths similar 

to those existing footings regardless of depth and should be sized on the basis of 

existing soil bearing pressures imposed by the existing structures. Sett Iement^pf 

the coarse granular non-cohesive softs Js estimated to be less than 5/8" which 

total settlement should occur during construction. 

The footing subgrade should be "over-excavated" to a minimum depth of 2" to 

eliminate the possibility of point bearing on any single boulder or cobble. Loose 
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grave l or cobbles shou ld be removed f rom the excava t ion and the bot tom of the 

f o o t i n g excava t i on then brought back t o "g rade " w i t h a n o n - p l a s t i c s e l e c t b a c k f i l l 

composed of crushed rock w i t h the f o l l o w i n g g r a d a t i o n . 

Sieve Des igna t i on Percent Passing bv Weight 

I " 100% . 
No. 4 20%-45% 
No. 200 0%-IO% 

The select backfill should be compacted to a density of 95% of the maximum density 

as determined by ASTM D-1557, Method "D", at optimum moisture content. 

Interior load bearing walls or columns should be founded over spot footings 

with grade beams or continuous footings at depths similar to exterior footings in 

that area of the structure. 

Interior slabs on grade should be isolated from all structural components of 

the footing system and should be founded over a 4" compacted subgrade composed of 

the select backfill as outlined above. A pOlyethleae vapor barrier should also 

be placed between the prepared subgrade and interior slabs. Interior non-load bear­

ing partitions may be founded over thickened slabs, however, care should be exer­

cised where such partitions join structural components through the placement of ex­

pansion joints or similar treatment to allow minor movement. 

Compaction of slab subgrade and perimeter footing or grade beam backfill 

should be at least 95% of the maximum density as determined by ASTM D-1557, Method 

"A". Pressured plumbing placed below slabs on grade should be avoided where possi­

ble or should be installed in a pipe chase or water tight sleeve to insure the 

timely detection of leaks and reduce the possibility of saturating and subgrade 

strata. Gravity plumbing should be pressure tested where teste°d where placed be4 ' 

low grade, for similar reasons. - ~ 

• Exterior site grading should Insure rapid run-off of surface waters. Down 

spouts, parking lot drainage, outside wash rack areas and other concentrations of 
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surface run-off should be avoided on the north sides of structures and should be 

extended away from a l l structures in suitably sized culverts or paved drainage 

di tches. 

Street and parking lot construction should include recompaction of loosely 

consolidated f i l l s prior to paving i f "proof r o l l i n g " with a 50 ton r o l l e r i n d i ­

cates a lack of s t a b i l i t y . The embankment areas should be compacted to 90% of 

the maximum density as determined by ASTM 698, Method "A" to within 12" of finished 

subgrade. Compaction for the remaining 12" of the embankment should meet 90% of 

ASTM D-1557, Method "A". The upper 6" of cut sections should also be compacted to 

a density of 90% of ASTM D-1557, Method "A". A minimum of 6" of dense graded aggre­

gate base course should be placed over the compacted subgrade. The base course 

should be compacted to a density of 95% of ASTM D-1557, Method "B". A bituminous 

prime coat (MC70) may then be placed over the compacted base course at a rate not 

to exceed 0.15 gallons per square yard. Plant mixed asphaltic concrete paving 

should be placed to a depth of 3" over the prepared base. 

The chemical analysis of the soils at the site indicate that Type II Air 

Entrained cement w i l l provide adequate protection for all exposed concrete from 

the moderate sulfate content. 

-10-
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A SURVEY FOR 
HALLIBURTON OIL WELL CEMENTING CO. 

LYING IN THE NE1/4 SW1/4 NE1/4 OF SECTION 1, 
T29N R13W, N.M.P.M., FARMINGTON, SAN JUAN COUNTY, 

NEW MEXICO 

ILES SUBDIVISION 
FILED JANUARY 5. 1953 

NE COR. 
J.E1/4 SW1/4 NE1/4 

POB 

LAND DESCRIPTION 

- irocl ol lono ly.ng m ine Northeost Quorter of me Southwest Quorler ol ine Northeosl Quorie; 
INEl/4 SWl/4 NEI/41 ol Section I. T29N Rl3w. N.M.P.M., in Formmglon, San Juon County. 
New Mejuco, more particularly described at lollows: 

COMMENCING a! tne Northeast Corner ol said NEl/4 SWl/4 NEl/4, tne True Point ol 
Beginning, 

THENCE: 

THENCE: 

THENCE: 

THENCE: 

JR.D. GOLDING 
(8173 P84) 

SOO*00'03"W ond along Ihe eost hne ol said NEl/4 SWl/4 NEl/4 lor o 
distance ol 533.33 leet; 
WEST lor a distance ot 865.31 leet to the eost right-ol-woy line al U.S. Highway 
550; 
NO7'33'30'E and along said eost nghl-ot-woy line tor a distonce ol 53801 
leet to a point on Ihe north line ot said NEl/4 SWl/4 NEl/4. also said paint 
being on the south line ol die Street; 
LEAVING said U.S Highway 550 right-of-way line and EAST ond along the 
south line ot Gila Street ond the north line of soid NEl/4 SWl/4 NEl/4 for o 
distance ot 794.55 feet ond back to the true point al beginning. Said tract 
contains 10 IS acres, more or less, and is subject to ony and all easements ol 
record or' in existence. 

CHENEY WATERS ECHOLS. 
ENGINEERS * SURVEYORS 

909 W. APACHE . FARMINGTON, NEW UDQCO 87401 . (505)327-3303 

50 25 
SCALE: r=50" 

50 100 

SCALE IN FEET 

150 

o • 1/2*18* REBAR W/SURVEY CAP 6159 SET ON THIS SURVEY MH . UTILITY MAN HOLE 
G • UNDERGROUND GAS LINE TL . TRAFFIC LIGHT 
W . WATER LINE X » SPOT ELEVATION 

WM > WATER METER FF ELEV > FINISHED FLOOR ELEVATION 
UGT . UNDERGROUND TELEPHONE 0 • STREET L IGHT 
OMW. OVERHEAD UTILITY WIRES 6-C.I. . 6" CAST IRON W A T E R LINE 

OHE • OVERHEAO ELECTRIC LINE > WATER VALVE 
ST-S . STORM SEWER PP « POWER POLE 

S • SANITARY SEWER LINE FH = FIRE HYDRANT 

•° ' SIGN Dl » DROP INLET FOR STORM SEWER 

ADDE0 BLOCK RETAINING 
WALL ON THE SOUTH LINE 
OF GILA STREET 9-23-97 

REMOVED STORM DRAIN NEAR 
SE CORNER OF TRACT 1-23-97 

I, GEORGE T. WALTERS . A REGISTERED PROFESSIONAL SURVEYOR UNDER 
THE LAWS OF THE STATE IN WHICH THIS SURVEY WAS PERFORMED. HEREBY 
CERTIFY THAT THIS PLAT WAS PREPARED FROM FIELD NOTES OF AN ACTUAL 
SURVEY MEETING THE MINIMUM REQUIREMENTS OF THE STANDARDS FOR LAND 
SURVEYS AND IS TRUE ANO CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. AND THAT NO ENCROACHMENTS EXIST EXCEPT AS NOTED ABOVE. AND 
THAT ALL IMPROVEMENTS ARE SHOWN IN THEIR CORRECT LOCATION 
TO RECORD BOUNDARIES AS LOCATED By~TH\S SURVEY. 

REVISION "DATE 
DATE 

9-23-97 

ALTERS 

REVISION DATE' 
f RGE VTWALTE 

'FESSIONAL SURVEYOR NO 
TE OF NEW MEXICO 

MORTGAGE PL AT? NO PROPERTY SURVEY?YES MONUMENTS SET? YES 

DRAWN BY: DON PARTY CHIEF: GRT APPROVED: GTW 

DATE: 09-23-97 DATE OF FIELD SURVEY: 9-22-97 DEED: GUARDIAN 

BASIS OF BEARING: HIGHWAY 550 PROJECT NO: 94537 FILE: 4537 



ATTACHMENT IX 

RADIOACTIVE SURVEY 



NUCLEAR PHYSICS LABORATORY 
Gamma-ray Analysis 

Sample name/date/# 
Sample form: S o i l , taken bv: RSO report to: RSO 
Data s t a r t date: f7 ' 2¥t'$6 . hour: / f 12. g , Count time: 50.000 s 
Weight: ^0? a. X 500 ml M.B. or point source @ SDD: cm 
HPGe 7-ray det. #_2 . Group Tag/file ft FAftm£/TG-

I s o t o p e MDCa (DCi crM 
7 . 0 E - 2 

4 6 Sc 6 . 4 E - 3 
1 1 0 m A a 5 .4E-3 
1 3 1 I 4 . 7 E - 3 
1 3 7 Cs 6 . 1 E - 3 
1 9 2 I r 4 . 8 E - 3 
2 M A m 1 .5E-3 

"3Th series 
2 2 8 A c 1 .9E-2 
2 2 8 T h 2 . 9 E - 1 
2 2 4 R a 9 . 4 E - 2 
2 1 2 P b 9 . 3 E - 3 
2 1 2 B i 7 . 6 E - 2 
2 0 8 T 1 4 . 9 E - 3 

a3aU series 
2 3 4 T h 1 . 1 E - 1 
2 3 4 P a 1 .9E-2 
2 2 6 R a 1 . 2 E - 1 
2 1 4 P b 1 .1E-2 
2 1 4 B i 1 .1E-2 
210rj-t^ 4 . 5 E - 3 
2 1 0 p b 1 . 2 E - 1 

235r-r 

U aeries 235TJ 8 .6E-3 
2 3 1 P a 1 . 6 E - 1 
2 2 7 T h 4 . 5 E - 2 
2 2 3 p r 1 . 5 E - 1 
2 2 3 R a 2 . 9 E - 2 
2 1 9 R n 3 . 7 E - 2 
2 1 1 p b 1 . 2 E - 1 
2 1 1 B i 2 . 9 E - 2 

Comments: 

Meas.b (t>ci g l) Remarks 

2,1 ^ 

2r3 W 

2dL 

^6 W 

^Min. dec. cone, above dec. bkg. 3 95 It c l . fo r spec, parameters. 
Measured cone above dec. bka. 

Ron JT Buchanan, Ph.D., CHP 
DTC (405) 251-4444 

L j 



NUCLEAR PHYSICS LABORATORY 
Gamma-ray Analysis 

Sample name /date / f t : . / ^ ^ m ^ r ^ h ^ . /V M J % ' 2 l ~ f < / ^ A > ^ X stfi*&* 
Sample form: S o i l , 4aken bv: RSO , repor t t o : RSO 
Data s t a r t date: 1 1151 fC , hour: o9'.H> . Count t ime: 50.000 
Weight: a. X 500 ml M.B. or poin t source @ SDD: cm. 
HPGe y-ray det. ft_2 . Group ft r . Tag/file ft Ffl« * * 

Remarks 

Comment s: 

I s o t o p e MDCa (DCi Q 1 ) M e a s . b (cei a 1 ) 
4 0 K 7 .0E-2 
4 6 Sc 6 .4E-3 
H 0 m A a 5.4E-3 
1 3 1 I 4 .7E-3 
1 3 7 Cs 6.1E-3 
1 9 2 I r 4 .8E-3 
2 4 1 A m 1.5E-3 

332Th series 
2 2 9 A c 1.9E-2 
2 2 8 T h 2 . 9 E - 1 7 w 
2 2 4 R a 9 .4E-2 3.2 W 
2 1 2 p b 9.3E-3 /.0 -
2 1 2 B i 7 .6E-2 1.4 \-\ 

4 .9E-3 

233U series 
2 3 4 T h 1 .1E-1 
2 3 4 Pa 1.9E-2 
2 2 6 R a 1 .2E-1 A 3 
2 1 4 p b 1.1E-2 7. 9 w 
2 1 4 B i 1 .1E-2 7,7 W 

4 .5E-3 
2 1 0 p b 1 .2E-1 5. 

23Srr 

U senes 
2 3 s u 

8.6E-3 
2 3 1 P a 1 . 6 E - 1 
2 2 7 T h 4 . 5 E - 2 
2 2 3 p r 1 . 5 E - 1 
2 2 3 R a 2 . 9 E - 2 
2 1 9 R n 3 .7E-2 
2 1 1 P b 1 . 2 E - 1 
2 1 1 B i 2 . 9E-2 

6Min. dec. cone, above dec. bkg. S 95* c l . f o r spec, parameters. 
Measured cc.-.:. above dec. bkg. 

Ron * i . Buchanan, Ph. D . , CHP 
DTC_JJ05) 251-4444 
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REGULATORY AFFAIRS DEPARTMENT 

Writer's Direct Dial Number: ( 4 0 5 ) 251-3042 

October 12, 1992 

Certified P 084 533 981 
Return Receipt Requested 

State of New Mexico 
Energy, Minerals and Natural 
Resources Department 
O i l Conservation Division 
P.O. Box 2088 
Santa Fe, NM 87501 

ATTN: Mr. William LeMay, Director 

Dear Mr. LeMay, 

Enclosed please f i n d the o r i g i n a l discharge plan application 
for the Halliburton Services Farmington f a c i l i t y and two copies i n 
accordance with paragraph 3 of your l e t t e r of February 21, 1992. 
Also included i s Halliburton check 15096975 for the f i l i n g fee. A 
time extension request was sent to your attention on July 16, 1992. 
I f you need further information or i f there are any questions, 
please c a l l me at the letterhead number. 

Very Truly Yours, 

HARRY MESSENHEIMER 
Environmental Engineer 

Enclosures; 1. Topographic Map, Farmington, NM 
2. Plot plan Halliburton, Farmington F a c i l i t y 
3. Part VI form including MSD's 
4. Part V I I form 
5. Part V I I I Form 
6. SPCC Plan Halliburton, Farmington 

xc: C. Lane 
Hugh Hanson 
David King 
F i l e 

1015 BOIS D'ARC • P. O. DRAWER 1431 • DUNCAN, OKLAHOMA 73536-0100 • TELEPHONE (405) 251-3565 • FAX (405) 251-3917 



State of New Mexico 
ient Energy^inerais and Natural Resources Dejutme 

^ I L CONSERVATION DlYlSIOrlP 
P.O. Box 2088 

Santa Fe, NM 87501 

DISCHARGE PLAN APPLICATION FOR OILFIELD SERVICE FACILITIES 
(Refer to OCD Guidelines for assistance in completing the application.) 

I . TYPE: 0 l ' l Field Service Facility 

II . OPERATOR: Halliburton Services 

ADDRESS: P.O. Drawer 960 Farmington, NM 87499 

CONTACT PERSON: David King PHONE: 505 325-3575 

III. LOCATION: - /4 - /4 Section Township - Range -
Enclosure l Submit large scale topographic map showing exact location. 

UTM Zone 12, 745,9E, 407.21N. 
IV. Attach the name and address of the landowner of the facility site. 

Halliburton Company, Energy Services Group, 2700 Post Oak Blvd. Houston, TX 
V. Attach a description of the facility with a diagram indicating location of fences, pits, dikes, and 

tanks On the facility. Enclosure 2 

VI. Attach a description of all materials stored or used at the facility. 
Enclosure 3, Part VI form Including MSD'S 

VII. Attach a description of present sources and quantites of effluent and waste solids. 
Enclosure 4, Part V I I Form 

VIII. Attach a description of current liquid and solid waste collection/treatment/disposal procedures. 
Enclosure 5, Part V I I Form 

IX. Attach a description of proposed modifications to existing collection/treatment/disposal systems. 
Not Applicable 

X. Attach a routine inspection, maintenance plan and reporting to ensure pennit compliance. 
Not Applicable 

XI. Attach a contingency plan for reporting and clean-up of spills or releases. 
Enclosure 6 

XII. Attach geological/hydrological evidence demonstrating that disposal of oil field wastes will not 
adversely impact fresh water. N o o i l f i e l d w a s t e i s disposed of on this site. 

XIII. Attach such other information as is necessary to demonstrate compliance with any other OCD 
rules, regulations and/or orders. 

XIV. CERTIFICATION 

I hereby certify that the information submitted with this application is true and 

correct to the best of my knowledge and belief. 
Name: Harry Messenheimer Title: Environmental Engineer 

Signature: Z^""**"^ Date: October 12, 1992 

)ISTRIBUTTON: Original and one copy to Santa Fe with one copy to appropriate Division District Office. 



FARMINGTON, NEW MEXICO-COLORADO 
109°00' R 2 0 w 6800°mE 

30 X 60 MINUTE SERIES (TOPOGRAPHIC) 
108o00' 

37°00' 
37°00' 

405000m N 

• INTERIOR — G E O l O G ' C A l S U R V E Y « £ S T O ' 

MILES 1 30000 50000 60 000 70 000 FEET 

R 12 W 'tyo^E I 425 

FARMINGTON, NEW MEXICO-COLORADO 
N3630- W10800/30x60 

I Q « O 

1:100 000-scale metric 
topographic map of 

Farmington 
NEW MEXICO-COLORADO 

I „ ' . * ** > 

30X60 MINUTE QUADRANGLE 
SHOWING 

• Contours and elevations 
in meters 

• Highways, roads and other 
manmade structures 

• Water features 
• Woodland areas 
• Geographic names 

GEOLOGICAL SURVEY 

1980 

Produced by the United States Geological Survey 
Compiled from USGS 1:24 000- and 1:62 500-scale topographic 
maps dated 1934-1966. Planimetry revised from aerial 
photographs taken 1977 and other source data. Revised 
information not field checked. Map edited 1980 

Projection and 10 000-meter grid, zone 12: Universal 
Transverse Mercator 
25 000-foot grid ticks based on New Mexico coordinate 
system, west zone 
1927 North American Datum 
To place on the predicted North American Datum 1983 move 
the projection tines 2 meters north and 57 meters east 

There may be private inholdings within the boundaries of 
the National or State reservations shown on this map 

CONTOUR INTERVAL 20 METERS 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 
ELEVATIONS SHOWN TO THE NEAREST METER 

THIS MAP COMPLIES WITH NATIONAL MAP ACCURACY STANDARDS 

CONVERSION TABLE 

Meiers Feet 

DECLINATION DIAGRAM ADJOINING MAPS 

2 
3 
4 
5 
6 
7 
8 
9 

10 

3 2808 
65617 
98425 

13.1234 
18.4042 
19.6850 
22 9659 
26.2467 
29.5276 
32.8084 

To convert meters to feet! 
multiply by 3 2808 

To convert feet to meter* i 
: mullspty by O3048 

UTM grid convergence 
IGN) and 1980 magnetic 

declination (MN) 
at center ot map 

Diagram is approximate 

1 2 3 i 

4 

6 

5 1 4 

6 7 8 

1 Bluff 
2 Cortei 
3 Durango 
4 Rode Point 
S Navajo Retervoir 
6 Canyon de Chelly 
7 Toadlena 
8 Chaco Canyon 

FOR SALE BY U. S. GEOLOGICAL SURVEY, 
DCNVER, COLORADO 80225, OR RESTON, VIRGINIA 22092 

Enclosure 1 

Topographic Map Symbols 

Primary highway, hard surface - _ 

Secorrfary highway, hard surface 

Light duty road, principal street, hard or improved surface 

Other road or street trail _ 

Route marker: Interstate; U. S.; State 

Re*toa-± standard gage; narrow gaga 

Bridge: overpass; underpass 

Tunnel road; rairosd 

BuJt up ares: totality; elevation 

Airport, landing Held; landing strip 

Nation** boundary „._ 

State boundary 

County boundary ;„ 

• O G O 
- i -

i 

e 

I 

X'. A' 

National or State reservation boundary 

Land grant boundary „ 

U. S public lends survey: range, township; section 

Range, township; section line: protracted 

Power transmission line; pipeline 

Dam; dam with lock.- _ 

Cemetery; building 

Windmill: water well; spring;..-

Mine shaft; adit or cave; mine, quarry; gravel pit.. „, 

Campground: picnic area; U. S. location monument 

Ruins; cliff dwelling _ _ 

Distorted surface: strip mine, lava; sand ........ 

Contours: index; intermediate; supplementary 

Bathymetric contours: index; intermediate 

Stream, lake: perennial; intermittent 

Rapids, large end small; falls, large and small 

Area to be submerged; marsh, swamp 

Und subject to controlled inundation; woodland _ 

Scrub; mangrove „ 

Orchard; vineyard _ 

A pamphlet describing topographic maps is available on request 

- * - t 





QSCHARGE PLAN APPLICA^N Enclosure 3 

Oilfield Service Facilities 
Part VI. Form (Optional) 

Materials Stored or Used at the Facility - For each category of material listed below provide information on 
the general composition ofthe material or specific information (including brand names if requested), whether 
a solid or liquid, type of container, estimated volume stored and location. Submit MSD information for 
chemicals as requested. Use of this form is oprtional, but the information requested must be provided. 

Name 

General Makeup 
or Specific 

Brand Name 
(if requested) 

Solids(S) or 
Liquids(L)? 

Type of 
Container 
(tank 
drum, etc.) 

Estimated 
Volume Stored 

Location 
(yard, shop, 
drum storage, 

etc.) 

1. Drilling Fluids (include Not Applicable 
general makeup & types 
special additives [e.g. 
oil, chrome, etc.]) 

2. Brines - (KCI, NaCl, fife.; Not A p p l i c a b l e 

3. Acids/Caustics (Provide Hydrochloric Acid Liquid 
names & MSD sheets) 

Tank 13,000 gal Acid Plant 

4. Detergents/Soaps Howco Suds L i q u i d Drum 165 ga l Drum Area 

5. Solvents & Degreasers Safety Kleen Liquid 
(Provide names & MSD 
sheets) 

Drum 20 gal Shop, Grease 
Room 

6. Paraffin Treatment/ L o S u r f 

Emulsion Breakers 
(Provide names & MSD 
sheets) 

Parachek 
300 Liquid 
160 Liquid 

Drum 
Drum 

275 gal 
163 gal 

Drum Storage 
Area 

7. Biocides (Provide names BE-5 
& MSD sheets) 

S o l i d Can 200 lbs Warehouse 

8. Others - (Include other P o z M ± x A 

liquids & solids, e.g. C e m e n t 

cement etc.) G i l s o n i t e 
Sand 
Gel 

S o l i d 

Tank 

142,000 lbs 
279,000 lbs 

80,000 lbs 
842,000 lbs 
107.000 lbs 

Bulk Cement & 
Sand P lan t 



PARACHEK(R) 160 PARAFFIN INHIBITOR PAGE 1 

MATERIAL SAFETY DATA SHEET DATE: 10-09-92 
HALLIBURTON SERVICES REVISED DATE 12-24-91 

DUNCAN, OKLAHOMA 73536 

EMERGENCY TELEPHONE: 405/251-3565 OR 405/251-3569 
AFTER HOURS: 405/251-3760 

* * * * * * * * * * * SECTION I - PRODUCT DESCRIPTION * * * * * * * * * * * * * 

CHEMICAL CODE: PARACHEK(R) 160 PARAFFIN INHIBITOR PART NUMBER: 516000790 
PKG QTY: 55 GALLON DRUM APPLICATION: PARAFFIN SOLVENT 
SERVICE USED: CHEMICAL SERVICES 

* * * * * * * * * * * SECTION I I - COMPONENT INFORMATION * * * * * * * * * * * 

COMPONENT+ + + + + + + + + + PERCENT TLV PEL 

TOLUENE 1-10 % 100 PPM 100 PPM 
HEAVY AROMATIC NAPHTHA > 60 % 300 PPM 400 PPM 
NAPHTHALENE 1-10 % 10 PPM 10 PPM 
* * * * * * * * * * * * SECTION I I I - PHYSICAL DATA * * * * * * * * * * * * * * 

PROPERTY MEASUREMENT 

APPEARANCE CLEAR AMBER LIQUID 
ODOR AROMATIC 
SPECIFIC GRAVITY (H20=l) .890 
BULK DENSITY 7.41 LB/GAL 
PH NOT DETERMINED 
SOLUBILITY IN WATER AT 
20 DEG C. GMS/100ML H20 INSOLUBLE 
BIODEGRADABILITY SLOWLY 
PERCENT VOLATILES N/D 
EVAPORATION RATE(BUTYL ACETATE=1) 0.1 
VAPOR DENSITY 5 
VAPOR PRESSURE (MMHG) 55.00 
BOILING POINT(760 MMHG) 300 F / 148 C 
POUR POINT 8 F / - 13 C 
FREEZE POINT N/D 
SOLUBILITY IN SEAWATER NOT EVALUATED 
PARTITION COEF (OCTANOL IN WATER) NOT EVALUATED 

* * * * * * * * * * SECTION IV - FIRE AND EXPLOSION DATA * * * * * * * * * * * 

NFPA(704) RATING: 
HEALTH 2 FLAMMABILITY 2 REACTIVITY 0 SPECIAL NONE 

FLASH POINT 128 F / 53 C FLASH MTHD SETA 
AUTOIGNITION TEMPERATURE ND F / ND C 
FLAMMABLE LIMITS (% BY VOLUME) LOWER 0.8 UPPER 7.1 

EXTINGUISHING MEDIA: 
USE WATER SPRAY, FOAM, DRY CHEMICAL, OR CARBON DIOXIDE. 
DO NOT SPRAY POOL FIRES DIRECTLY. A SOLID STREAM OF WATER DIRECTED INTO 



--j 

HOT BURNING LIQUID CAN XjAUSE SPLATTERING. 
SPECIAL F I R E FIGHTING P R O ^ H J R E S : M 

USE WATER SPRAY TO COOL FIRE-EXPOSED SURFACES. 
tFULL PROTECTIVE CLOTHING AND NIOSH/MSHA APPROVED SELF-CONTAINED BREATHING 
APPARATUS REQUIRED FOR FIRE FIGHTING PERSONNEL. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

PN: 516000790 PAGE 2 

MAY BE IGNITED BY HEAT, SPARKS, OR FLAMES. FIGHT FIRE FROM A SAFE DISTANCE 
AND FROM A PROTECTED LOCATION. HEAT MAY BUILD PRESSURE AND RUPTURE CLOSED 
CONTAINERS, SPREADING THE FIRE AND INCREASING THE RISK OF BURNS AND 
INJURIES. 
INCOMPLETE THERMAL DECOMPOSITION MAY PRODUCE CARBON DIOXIDE AND CARBON 
MONOXIDE. 

* * * * * * * * * * * * SECTION V - HEALTH HAZARD DATA * * * * * * * * * * * * 

CALIFORNIA PROPOSITION 65: 

PRODUCT OR PRODUCT COMPONENTS ARE NOT REGULATED UNDER CALIF. PROPOSITION 65. 

CARCINOGENIC DETERMINATION: 
PRODUCT OR COMPONENTS ARE NOT LISTED AS A POTENTIAL CARCINOGEN 
ACCORDING TO : "NTP, IARC, OSHA, OR, ACIGH". 
PRODUCT TOXICITY DATA: NOT DETERMINED 

PRODUCT TLV: 50 PPM TOTAL HYDROCARBONS 

EFFECTS OF EXPOSURE 
ROUTES OF EXPOSURE: 

EYE OR SKIN CONTACT, INHALATION. 
EYE: 

MAY CAUSE EYE IRRITATION. 
SKIN: 

FREQUENT OR PROLONGED CONTACT WILL DRY AND DEFAT THE SKIN, POSSIBLY LEADING 
TO IRRITATION AND DERMATITIS. REPEATED CONTACT MAY SENSITIZE THE SKIN. 
MAY CAUSE PHOTOSENSITIZATION EVIDENCED BY REPEATED OCCURRENCE OF DERMATITIS 
RASH ON EXPOSURE TO SUNLIGHT. 

INHALATION: 
HIGH CONCENTRATIONS MAY CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. THIS MAY 
BE EVIDENCED BY GIDDINESS, HEADACHES, DIZZINESS, NAUSEA, VOMITING OR 
POSSIBLY UNCONSCIOUSNESS. 
HIGH CONCENTRATION MAY HAVE AN ANESTHETIC EFFECT. 
VAPORS, MIST OR SPRAY MAY CAUSE IRRITATION. 

INGESTION: 
NO DATA AVAILABLE 

CHRONIC EFFECTS: 
CHRONIC OVEREXPOSURE MAY CAUSE LIVER AND KIDNEY DISORDERS. 
THIS PRODUCT CONTAINS SIGNIFICANT AMOUNTS OF POLYNUCLEAR AROMATIC 
HYDROCARBONS (PNA). CERTAIN PNAS HAVE BEEN SHOWN TO CAUSE SKIN CANCER IN 
LABORATORYANIMALS AND MAY ALSO CAUSE CANCER OF THE LUNGS AND OTHER SITES. 
IN VIEW OF THESE FINDINGS, GOOD PERSONAL HYGIENE IS CRITICAL. 
BENZO(A)PYRENE (BAP) AND SOME OTHER PNAS ARE LISTED AS CARCINOGENS OR 
POTENTIAL CARCINOGENS BY THE U.S. NATIONAL TOXICOLOGY PROGRAM. THE 
INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC) HAS CONCLUDED THAT BAP 
AND SOME OTHER PNAS ARE PROBABLY CARCINOGENIC TO HUMANS. 
LIMITED STUDIES ON OILS THAT ARE VERY ACTIVE CARCINOGENS HAVE SHOWN THAT 
WASHING THE ANIMAL'S WITH SOAP AND WATER BETWEEN APPLICATIONS GREATLY 



REDUCES TUMOR FORMATION^ THESE STUDIES DEMONSTRATE^THE EFFECTIVENESS OF 
CLEANSING THE SKIN AFT^CONTACT. A 
THIS COMPONENT CONTAINS A SIGNIFICANT LEVEL OF POLYNUCLEAR AROMATIC 
HYDROCARBONS (PNA'S) BETWEEN 0.4 % AND 0.5 %. WHEN AEROSOLS ARE LIKELY TO BE 
GENERATED OR WHEN PRODUCT TEMPERATURES EXCEEN 300 DEG. C , AIR SAMPLES 
SHOULD BE MONITORED FOR PNA'S. 

OTHER SYMPTOMS AFFECTED: 
BECAUSE OF ITS IRRITATING PROPERTIES, THIS MATERIAL MAY AGGRAVATE AN 
EXISTING DERMATITIS. 

EMERGENCY AND FIRST AID PROCEDURES 
EYE: 

IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. SEEK 
PROMPT MEDICAL ATTENTION. 

PN: 516000790 PAGE 3 

SKIN: 
IMMEDIATELY FLUSH SKIN WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES WHILE 
REMOVING CONTAMINATED CLOTHING AND SHOES, USE SOAP IF AVAILABLE. SEEK 
MEDICAL ATTENTION. WASH CLOTHING BEFORE REUSE. 

INHALATION: 
REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION, 
PREFERABLY MOUTH-TO-MOUTH. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
SEEK PROMPT MEDICAL ATTENTION. 

INGESTION: 
DO NOT INDUCE VOMITING! GIVE UP TO TWO (2) QUARTS OF WATER TO DILUTE. 
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON. SEEK MEDICAL 
ATTENTION. 

* * * * * * * * * * * * SECTION VI - REACTIVITY DATA * * * * * * * * * * * * * 

STABILITY: STABLE 
CONDITIONS TO AVOID: 

NOT APPLICABLE. 
INCOMPATIBILITY (MATERIALS TO AVOID): 

STRONG OXIDIZERS. 
HAZARDOUS DECOMPOSITION PRODUCTS: 

CARBON MONOXIDE AND/OR CARBON DIOXIDE. 
HAZARD POLYMERIZATION: WON"T OCCUR 
CONDITIONS TO AVOID: 

NOT APPLICABLE. 

* * * * * * * * * * SECTION VII - SPILL OR LEAK PROCEDURES * * * * * * * * * * 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: 
USE PROTECTIVE EQUIPMENT. ISOLATE SPILL AREA AND STOP LEAK WHERE SAFE. 
REMOVE IGNITION SOURCES. CONTAIN AND ABSORB SPILL WITH SAND OR OTHER INERT 
MATERIAL. SCOOP OR SWEEP UP USING NON-SPARKING TOOLS. IN ENCLOSED AREAS, 
WEAR SELF-CONTAINED BREATHING APPARATUS. 

WASTE DISPOSAL METHOD: 
CONSULT AN EXPERT ON DISPOSAL OF RECOVERED MATERIAL. 
GET APPROVAL FROM HAZARDOUS WASTE DISPOSAL SITE AUTHORIZED UNDER EPA-RCRA 
SUBTITLE C OR STATE EQUIVALENT. SHIP TO SITE. 

* * * * * * * * * SECTION V I I I - SPECIAL PROTECTION INFORMATION * * * * * * * * 

RESPIRATORY PROTECTION (USE NIOSH/MSHA APPROVED EQUIPMENT): 
ORGANIC VAPOR CARTRIDGE RESPIRATOR. 

VENTILATION: 



USE ONLY WITH ADEQUATE JiENTILATION. LOCAL EXHAUST VENTILATION SHOULD BE 
USED IN AREAS WITHOUT <J^D CROSS VENTILATION. A 
LOCAL EXHAUST VENTILATION MUST BE DESIGNED FOR EXPLOSIVE ATMOSPHERES (NEC 
:CLASS I EQUIPMENT) . 

PROTECTIVE GLOVES: 
IMPERVIOUS RUBBER GLOVES. 

EYE PROTECTION: 
GOGGLES AND/OR FACE SHIELD. 

OTHER PROTECTIVE EQUIPMENT: 
RUBBER APRON TO PREVENT DIRECT SKIN CONTACT. 

* * * * * * * * * * * * SECTION IX - SPECIAL PRECAUTIONS * * * * * * * * * * * 

PRECAUTIONARY LABELING PARACHEK(R) 160 PARAFFIN INHIBITOR 516.000790 

WARNING! 
MAY CAUSE HEADACHE, DIZZINESS AND OTHER CENTRAL NERVOUS SYSTEM EFFECTS. 
MAY CAUSE EYE AND SKIN IRRITATION. 
MAY CAUSE CONTACT DERMATITIS IN SENSITIVE INDIVIDUALS. 
COMBUSTIBLE! 
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FOR PRECAUTIONARY STATEMENTS, REFER TO SECTIONS I V - V I I I . 
OTHER HANDLING AND STORAGE CONDITIONS: 

STORE AWAY FROM OXIDIZERS. 
KEEP FROM HEAT, SPARKS, AND OPEN FLAME. 
KEEP CONTAINER CLOSED WHEN NOT IN USE. 
AVOID CONTACT WITH SKIN, EYES AND CLOTHING. 
AVOID BREATHING VAPORS. 

CONTAINER DISPOSITION: 
IF EMPTY CONTAINER RETAINS PRODUCT RESIDUES, ALL LABEL PRECAUTIONS MUST BE 
OBSERVED. STORE AWAY FROM IGNITION SOURCES WITH ALL DRUM CLOSURES IN 
PLACE. OFFER CONTAINER TO RE CONDITIONER OR RECYCLER. ENSURE RECONDITIONER 
OR RECYCLER IS AWARE OF THE PROPERTIES OF THE CONTENTS. 

* * * * * * * * * * SECTION X - TRANSPORTATION INFORMATION * * * * * * * * * * 

DOT SHIPPING DESCRIPTION: 
NOT RESTRICTED 

IATA SHIPPING DESCRIPTION: 

FLAMMABLE LIQUIDS, N.O.S.(CONTAINS TOLUENE)-3-UN1993 (53 C ) - I I I 

IMO SHIPPING DESCRIPTION: 
FLAMMABLE LIQUIDS, N.O.S.(CONTAINS TOLUENE)-3.3 FLAMMABLE LIQUID-UN1993 
(53 C)-IMO PAGE 3345 
CAN SHIPPING DESCRIPTION: 

FLAMMABLE LIQUIDS, N.O.S.(CONTAINS TOLUENES)-3.3-PIN1993-III 

ADR SHIPPING DESCRIPTION: 
FLAMMABLE LIQUIDS-(CONTAINS TOLUENE)-3, 31, (C)-ADR 
* * * * * * * * * * SECTION XI - ENVIRONMENTAL EVALUATION * * * * * * * * * * 

EPA SUPERFUND(SARA) TITLE I I I - HAZARD CLASSIFICATION & ASSOCIATED INFORMATION 
FIRE: Y PRESSURE: N REACTIVE: N ACUTE (IMMEDIATE): Y 
CHRONIC (DELAYED): Y MIXTURE OR PURE MATERIAL: MIX 



B. EPA - CERCLA/SUPERFUND J^O CFR 302 (REPORTABLE SPI^B QUANTITY) 
6,740 GALS. - TOLUENE, U220 

C. EPA - SARA TITLE I I I , CFR 355 (EXTREMELY HAZARDOUS SUBSTANCES) 
PRODUCT CONTAINS NO EXTREMELY HAZARDOUS COMPONENTS 

D. EPA - SARA TITLE I I I , 40 CFR 372 (LIST OF TOXIC CHEMICALS) 
COMPONENT NAME CAS-REG-NO PCT 
TOLUENE 108-88-3 1-10 % 
NAPHTHALENE 91-20-3 1-10 % 

E. COMPONENTS LISTED ON FOLLOWING CHEMICAL INVENTORIES 
TSCA YES CEPA NE EEC YES ACOIN YES NPR NE DRSM NE 

F. EXTRACTION 
ARSENIC: 
BARIUM : 
CADIUM: 
CHROMIUM(VI 
CHROMIUM(II 
LEAD: 
MERCURY: 
SELENIUM: 
SILVER: 
ANTIMONY: 
BERYLLIUM: 
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METAL AND TRACE 
IN LIQUID > 
IN LIQUID > 
IN LIQUID > 

): IN LIQUID > 
I ) : IN LIQUID > 

IN LIQUID > 
IN LIQUID > 
IN LIQUID > 
IN LIQUID > 
IN LIQUID > 
IN LIQUID > 

CONTENTS 
5 MG/L, 
100 MG/L, 
1 MG/L, 
5 MG/L, 
560 MG/L, 
5 MG/L, 
0.2 MG/L, 
1 MG/L, 
5 MG/L, 
15 MG/L, 
0.75 MG/L, 

SOLID > 500 MG/KG NOT 
SOLID > 10000 MG/KG NOT 
SOLID > 100 MG/KG NOT 
SOLID > 500 MG/KG NOT 
SOLID > 2500 MG/KG NOT 
SOLID > 1000 MG/KG NOT 
SOLID > 2000 MG/KG NOT 
SOLID > 100 MG/KG NOT 
SOLID > 500 MG/KG NOT 
SOLID > 500 MG/KG NOT 
SOLID > 75 MG/KG NOT 

EVALUATED 
EVALUATED 
EVALUATED 
EVALUATED 
EVALUATED 
EVALUATED 
EVALUATED 
EVALUATED 
EVALUATED 
EVALUATED 
EVALUATED 

PAGE 

COBALT: IN LIQUID > 80 MG/L, SOLID > 8000 MG/KG NOT EVALUATED 
COPPER: IN LIQUID > 25 MG/L, SOLID > 2500 MG/KG NOT EVALUATED 
FLUORIDE: IN LIQUID > 180 MG/L, SOLID > 18000 MG/KG NOT EVALUATED 
MOLYBDENUM: IN LIQUID > 350 MG/L, SOLID > 3500 MG/KG NOT EVALUATED 
NICKEL: IN LIQUID > 20 MG/L, SOLID > 2000 MG/KG NOT EVALUATED 
THALLIUM: IN LIQUID > 7 MG/L, SOLID > 700 MG/KG NOT EVALUATED 
VANADIUM: IN LIQUID > 24 MG/L, SOLID > 2400 MG/KG NOT EVALUATED 
ZINC: IN LIQUID > 250 MG/L, SOLID > 5000 MG/KG NOT EVALUATED 
CYANIDE: IN LIQUID > 250 MG/L, SOLID > 250 MG/KG NOT EVALUATED 
H2S: IN LIQUID > 500 MG/L, SOLID > 500 MG/KG NOT EVALUATED 
ORGANO-TIN: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
ORGANO-PHOS • IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
TIN: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
PERSISTENT ORGANO-
HALOGENS: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 

G. OTHER COMPONENTS 
CONTAINS BENZENE NO 
CONTAINS TOLUENE YES 5.000 PCT 
CONTAINS XYLENE NO 
REPORTABLE SPILL QUANTITY FOR BENZENE, TOLUENE, XYLENE YES 6,740 GAL 

H. EPA - RCRA (HAZARDOUS WASTE), 40 CFR 261 

IF PRODUCT BECOMES A WASTE, IT DOES MEET THE CRITERIA OF A HAZARDOUS 
WASTE BECAUSE OF: 

IGNITABILITY 



I . UNITED KINGDOM - DOE (CHEMICAL NOTIFICATION SCHEMER 
TOXICITY CATEGORY ^ ( p NOT EVALUATED 

* * _ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

THE INFORMATION WHICH IS CONTAINED IN THIS DOCUMENT IS BASED UPON AVAILABLE 
DATA AND BELIEVED TO BE CORRECT. HOWEVER, AS SUCH AS IT HAS BEEN OBTAINED FROM 
VARIOUS SOURCES, INCLUDING THE MANUFACTURER AND INDEPENDENT LABORATORIES, IT IS 
GIVEN WITHOUT WARRANTY OR REPRESENTATION THAT IT IS COMPLETE, ACCURATE AND CAN 
BE RELIED UPON. HALLIBURTON HAS NOT ATTEMPTED TO CONCEAL IN ANY WAY THE 
DELETERIOUS ASPECTS OF THE PRODUCT LISTED HEREIN, BUT MAKES NO WARRANTY AS TO 
SUCH. FURTHER, AS HALLIBURTON CANNOT ANTICIPATE NOR CONTROL THE MANY 
SITUATIONS IN WHICH THE LISTED PRODUCT OR THIS INFORMATION MAY BE USED BY OUR 
CUSTOMER, THERE IS NO GUARANTEE THAT THE HEALTH AND SAFETY PRECAUTIONS 
SUGGESTED WILL BE PROPER UNDER ALL CONDITIONS. IT IS THE SOLE RESPONSIBILITY 
OF EACH USER OF THE LISTED PRODUCT TO DETERMINE AND COMPLY WITH THE 
REQUIREMENTS OF ALL APPLICABLE LAWS AND REGULATIONS REGARDING ITS USE OR 
DISPOSAL. THIS INFORMATION IS GIVEN SOLELY FOR THE PURPOSES OF HEALTH AND 
SAFETY TO PERSONS AND PROPERTY. ANY OTHER USE OF THIS INFORMATION IS EXPRESSLY 
PROHIBITED. REGULATORY AFFAIRS DEPARTMENT, HALLIBURTON ENERGY SERVICES GROUP 



BE-5 MICROBIOCIDE PAGE 1 

MATERIAL SAFETY DATA SHEET DATE: 10-09-92 
HALLIBURTON SERVICES REVISED DATE 04-24-90 

DUNCAN, OKLAHOMA 73536 

EMERGENCY TELEPHONE: 405/251-3565 OR 405/251-3569 
AFTER HOURS: 405/251-3760 

* * * * * * * * * * * SECTION I - PRODUCT DESCRIPTION * * * * * * * * * * * * * 

CHEMICAL CODE: BE-5 MICROBIOCIDE PART NUMBER: 516004930 
PKG QTY: 6~6# POLY JARS/BOX APPLICATION: MICROBIOCIDE 
SERVICE USED: FRACTURING 

* * * * * * * * * * * SECTION I I - COMPONENT INFORMATION * * * * * * * * * * * 

COMPONENT+ + + + + + + + + + PERCENT TLV PEL 

5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3- 1-10 % 0.1 MG/M3 NOT EST 
ONE 
2-METHYL-4-ISOTHIAZOLIN-3-ONE 1-10 % NOT EST NOT EST 
* * * * * * * * * * * * SECTION I I I - PHYSICAL DATA * * * * * * * * * * * * * * 

PROPERTY MEASUREMENT 

APPEARANCE LIGHT GREEN TO YELLOW SOLID 
ODOR MILD 
SPECIFIC GRAVITY (H20=l) .670 
BULK DENSITY 5.59 LB/CU.FT. 
PH NOT DETERMINED 
SOLUBILITY IN WATER AT 
20 DEG C. GMS/100ML H20 DISPERSES 
BIODEGRADABILITY N/D 
PERCENT VOLATILES N/A 
EVAPORATION RATE(BUTYL ACETATE=1) N/A 
VAPOR DENSITY N/A 
VAPOR PRESSURE (MMHG) N/D 
BOILING POINT(760 MMHG) N/A 
POUR POINT N/A 
FREEZE POINT N/A 
SOLUBILITY IN SEAWATER NOT EVALUATED 
PARTITION COEF (OCTANOL IN WATER) NOT EVALUATED 

* * * * * * * * * * SECTION IV - FIRE AND EXPLOSION DATA * * * * * * * * * * * 

NFPA(704) RATING: 
HEALTH 3 FLAMMABILITY 1 REACTIVITY 0 SPECIAL NONE 

FLASH POINT NONE 
AUTOIGNITION TEMPERATURE ND F / ND C 
FLAMMABLE LIMITS (OZ. PER CU. FT.) LOWER N/A UPPER N/A 

EXTINGUISHING MEDIA: 
USE WATER SPRAY, FOAM, DRY CHEMICAL, OR CARBON DIOXIDE. 

SPECIAL FIRE FIGHTING PROCEDURES: 



U&E WATER SPRAY TO COOL^FIRE-EXPOSED SURFACES. 
FULL PROTECTIVE CLOTHIM^AND NIOSH/MSHA APPROVED S^fc"-CONTAINED BREATHING 
APPARATUS REQUIRED FOR FIRE FIGHTING PERSONNEL. W 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 
INCOMPLETE THERMAL DECOMPOSITION MAY PRODUCE TOXIC GASES. 
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* * * * * * * * * * * * SECTION V - HEALTH HAZARD DATA * * * * * * * * * * * * 

CALIFORNIA PROPOSITION 65: 

PRODUCT OR PRODUCT COMPONENTS ARE NOT REGULATED UNDER CALIF. PROPOSITION 65. 

CARCINOGENIC DETERMINATION: 
PRODUCT OR COMPONENTS ARE NOT LISTED AS A POTENTIAL CARCINOGEN 
ACCORDING TO : "NTP, IARC, OSHA, OR, ACIGH". 
PRODUCT TOXICITY DATA: NOT DETERMINED 

PRODUCT TLV: NOT ESTABLISHED 

EFFECTS OF EXPOSURE 
ROUTES OF EXPOSURE: 

EYE OR SKIN CONTACT, INHALATION. 
EYE: 

CONTACT WILL PRODUCE SEVERE IRRITATION OR BURNS AND, I F NOT IMMEDIATELY 
REMOVED, MAY LEAD TO PERMANENT EYE DAMAGE. 

SKIN: 
CONTACT CAUSES SEVERE IRRITATION OR BURNS WITH POSSIBLE IN-DEPTH INJURY. 

INHALATION: 
MISTS, AEROSOLS OR VERY HIGH VAPOR CONCENTRATIONS WILL PRODUCE INTENSE EYE 
NOSE AND RESPIRATORY IRRITATION AND MAY RESULT IN LUNG DAMAGE. PROLONGED 
EXPOSURE MAY RESULT IN CHEMICAL PNEUMONITIS AND, IN EXTREME CASES, PULMONARY 
EDEMA (FILLING OF THE LUNGS WITH FLUIDS). 

INGESTION: 
CAUSES SEVERE IRRITATION OR BURNS TO THE MOUTH AND GASTROINTESTINAL TRACT. 
IN EXTREME CASES MAY CAUSE KIDNEY AND LIVER DAMAGE. 

CHRONIC EFFECTS: 
NO SPECIFIC INFORMATION IS AVAILABLE ON THE CHRONIC EFFECTS OF EXPOSURE. 

OTHER SYMPTOMS AFFECTED: 
BECAUSE OF ITS IRRITATING PROPERTIES, THIS MATERIAL MAY AGGRAVATE AN 
EXISTING DERMATITIS. BREATHING OF VAPOR AND/OR MISTS MAY AGGRAVATE ASTHMA 
AND INFLAMMATORY OR FIBROTIC PULMONARY DISEASE. 

EMERGENCY AND FIRST AID PROCEDURES 
EYE: 

IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. SEEK 
PROMPT MEDICAL ATTENTION. 

SKIN: 
IMMEDIATELY FLUSH SKIN WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES WHILE 
REMOVING CONTAMINATED CLOTHING AND SHOES. SEEK MEDICAL ATTENTION. WASH 
CLOTHING BEFORE REUSE. 

INHALATION: 
REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION, 
PREFERABLY MOUTH-TO-MOUTH. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
SEEK PROMPT MEDICAL ATTENTION. 

INGESTION: 
DO NOT INDUCE VOMITING! GIVE UP TO TWO (2) QUARTS OF WATER TO DILUTE. 
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON. SEEK MEDICAL 



ATTENTION. _ 

ECT * * * * * * * * * * * * SECTION VI - REACTIVITY DATA ~ * * * * * * * * * * * * 

STABILITY: STABLE 
CONDITIONS TO AVOID: 

NOT APPLICABLE. 
INCOMPATIBILITY (MATERIALS TO AVOID): 

STRONG OXIDIZERS. 
HAZARDOUS DECOMPOSITION PRODUCTS: 

OXIDES OF SULFUR AND NITROGEN AND HYDROGEN CHLORIDE. 
HAZARD POLYMERIZATION: WON"T OCCUR 
CONDITIONS TO AVOID: 
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NOT APPLICABLE. 

* * * * * * * * * * SECTION VII - SPILL OR LEAK PROCEDURES * * * * * * * * * * 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: 
DIKE AND ABSORB SPILL USING HYPOCLORITE SOLUTION* IN AN INERT MATERIAL AND 
TRANSFER TO A SUITABLE CONTAINER. *FORMULATION: 8 LBS. CALCIUM HYPOCHLORITE 
5 LBS. SODIUM HYDROXIDE AND 77 LBS. WATER. SODIUM HYDROXIDEMUST BE ADDED 
TO MAINTAIN ALKALINITY AND PREVENT THE EVOLUTION OF CHLORINE GAS. 

WASTE DISPOSAL METHOD: 
GET APPROVAL FROM HAZARDOUS WASTE DISPOSAL SITE AUTHORIZED UNDER EPA-RCRA 
SUBTITLE C OR STATE EQUIVALENT. SHIP TO SITE. 

* * * * * * * * * SECTION V I I I - SPECIAL PROTECTION INFORMATION * * * * * * * * 

RESPIRATORY PROTECTION (USE NIOSH/MSHA APPROVED EQUIPMENT): 
ORGANIC VAPOR CHEMICAL CARTRIDGE RESPIRATOR WITH A DUST-MIST FILTER. 

VENTILATION: 
USE ONLY WITH ADEQUATE VENTILATION. 

PROTECTIVE GLOVES: 
IMPERVIOUS RUBBER GLOVES. 

EYE PROTECTION: 
WEAR GOGGLES AND/OR FACE SHIELD. PROVIDE EYEWASH AND QUICK DRENCH SYSTEM. 

OTHER PROTECTIVE EQUIPMENT: 
RUBBER APRON TO PREVENT DIRECT SKIN CONTACT. 

* * * * * * * * * * * * SECTION IX - SPECIAL PRECAUTIONS * * * * * * * * * * * 

PRECAUTIONARY LABELING BE-5 MICROBIOCIDE 516.004930 

DANGER! 
MAY CAUSE SEVERE EYE AND SKIN BURNS. 
FOR PRECAUTIONARY STATEMENTS, REFER TO SECTIONS I V - V I I I . 
LABEL IN ACCORDANCE WITH FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT 
REQUIREMENTS. 
EPA REGISTRATION NUMBER: 5009-39-40153 
EPA EST. NUMBER: 35982-TX-l 

OTHER HANDLING AND STORAGE CONDITIONS: 
STORE AWAY FROM OXIDIZERS. 
STORE IN A COOL WELL VENTILATED LOCATION. 
KEEP CONTAINER CLOSED WHEN NOT IN USE. 
AVOID CONTACT WITH SKIN, EYES AND CLOTHING. 
AVOID BREATHING VAPORS. 



CONTAINER DISPOSITION: ^ 
TRIPLE RINSE, REUSING ^^SATE AS PRODUCT. OFFER C^^AINER FOR RECYCLING 
OR RECONDITIONING, OR PUNCTURE AND DISPOSE OF IN A SANITARY LANDFILL. 

* * * * * * * * * * SECTION X - TRANSPORTATION INFORMATION * * * * * * * * * * 

DOT SHIPPING DESCRIPTION: 
CORROSIVE SOLID, N.O.S.(5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3-ONE)-CORROSIVE 
MATERIAL-UN1759 

IATA SHIPPING DESCRIPTION: 

CORROSIVE SOLID, N.O.S.(5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3-ONE)-8-UNI759-1I 

IMO SHIPPING DESCRIPTION: 
CORROSIVE SOLID, N.O.S.(5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3-ONE)-8 CORROSIVE 
MATERIAL-UN17 5 9-IMO PAGE 8151 
CAN SHIPPING DESCRIPTION: 
CORROSIVE SOLID, N.O.S.(5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3-ONE)-8-PIN1759-II 
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ADR SHIPPING DESCRIPTION: 

CORROSIVE SOLID(5-CHLORO-2-METHYL-4-ISOTHIAZOLIN-3-ONE)-8, 65, (B)-ADR 

* * * * * * * * * * SECTION XI - ENVIRONMENTAL EVALUATION * * * * * * * * * * 
EPA SUPERFUND(SARA) TITLE I I I - HAZARD CLASSIFICATION & ASSOCIATED INFORMATION 

FIRE: N PRESSURE: N REACTIVE: N ACUTE (IMMEDIATE): Y 
CHRONIC (DELAYED): N MIXTURE OR PURE MATERIAL: MIX 

B. EPA - CERCLA/SUPERFUND, 40 CFR 302 (REPORTABLE SPILL QUANTITY) 
N/A 

C. EPA - SARA TITLE I I I , CFR 355 (EXTREMELY HAZARDOUS SUBSTANCES) 
PRODUCT CONTAINS NO EXTREMELY HAZARDOUS COMPONENTS 

D. EPA - SARA TITLE I I I , 40 CFR 372 (LIST OF TOXIC CHEMICALS) 
CHEMICAL CONTAINS NO TOXIC INGREDIENTS 

E. COMPONENTS LISTED ON FOLLOWING CHEMICAL INVENTORIES 
TSCA YES CEPA NE EEC YES ACOIN YES NPR NE DRSM NE 

F. EXTRACTION METAL AND TRACE CONTENTS 
ARSENIC: IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
BARIUM : IN LIQUID > 100 MG/L, SOLID > 10000 MG/KG NO 
CADIUM: IN LIQUID > 1 MG/L, SOLID > 100 MG/KG NO 
CHROMIUM(VI): IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
CHROMIUM(III): IN LIQUID > 560 MG/L, SOLID > 2500 MG/KG NO 
LEAD: IN LIQUID > 5 MG/L, SOLID > 1000 MG/KG NO 
MERCURY: IN LIQUID > 0.2 MG/L, SOLID > 2000 MG/KG NO 
SELENIUM: IN LIQUID > 1 MG/L, SOLID > 100 MG/KG NO 
SILVER: IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
ANTIMONY: IN LIQUID > 15 MG/L, SOLID > 500 MG/KG NO 
BERYLLIUM: IN LIQUID > 0.75 MG/L, SOLID > 75 MG/KG NO 
COBALT: IN LIQUID > 80 MG/L, SOLID > 8000 MG/KG NO 
COPPER: IN LIQUID > 25 MG/L, 

180 MG/L, 
SOLID > 2500 MG/KG NO 

FLUORIDE: IN LIQUID > 
25 MG/L, 
180 MG/L, SOLID > 18000 MG/KG NO 



MOLYBDENUM: IN LIQUID > 350 MG/L, SOLID > 3500 MG/KG NO 
NICKEL: IN L I Q U ^ >> 20 MG/L, SOLID > 2000 W K G NO 
THALLIUM: IN LIQUID > 7 MG/L, SOLID > 700 MG/KG NO 
VANADIUM: IN LIQUID > 24 MG/L, SOLID > 2400 MG/KG NO 
ZINC: IN LIQUID > 250 MG/L, SOLID > 5000 MG/KG NO 
CYANIDE: IN LIQUID > 250 MG/L, SOLID > 250 MG/KG NO 
H2S: IN LIQUID > 500 MG/L, SOLID > 500 MG/KG NO 
ORGANO-TIN: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
ORGANO-PHOS: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
TIN: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
PERSISTENT ORGANO-
HALOGENS: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 

G. OTHER COMPONENTS 
CONTAINS BENZENE 
CONTAINS TOLUENE 
CONTAINS XYLENE 
REPORTABLE SPILL QUANTITY FOR BENZENE, TOLUENE, XYLENE 

NO 
NO 
NO 
NOT APPLICABLE 

H. EPA - RCRA (HAZARDOUS WASTE), 40 CFR 261 

IF PRODUCT BECOMES A WASTE, IT DOES NOT MEET THE CRITERIA OF A 
HAZARDOUS WASTE 

I . UNITED KINGDOM - DOE (CHEMICAL NOTIFICATION SCHEME) 
TOXICITY CATEGORY NOT EVALUATED 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

THE INFORMATION WHICH IS CONTAINED IN THIS DOCUMENT IS BASED UPON AVAILABLE 
DATA AND BELIEVED TO BE CORRECT. HOWEVER, AS SUCH AS IT HAS BEEN OBTAINED FROM 
VARIOUS SOURCES, INCLUDING THE MANUFACTURER AND INDEPENDENT LABORATORIES, IT IS 
GIVEN WITHOUT WARRANTY OR REPRESENTATION THAT IT IS COMPLETE, ACCURATE AND CAN 
BE RELIED UPON. HALLIBURTON HAS NOT ATTEMPTED TO CONCEAL IN ANY WAY THE 
DELETERIOUS ASPECTS OF THE PRODUCT LISTED HEREIN, BUT MAKES NO WARRANTY AS TO 
SUCH. FURTHER, AS HALLIBURTON CANNOT ANTICIPATE NOR CONTROL THE MANY 
SITUATIONS IN WHICH THE LISTED PRODUCT OR THIS INFORMATION MAY BE USED BY OUR 
CUSTOMER, THERE IS NO GUARANTEE THAT THE HEALTH AND SAFETY PRECAUTIONS 
SUGGESTED WILL BE PROPER UNDER ALL CONDITIONS. IT IS THE SOLE RESPONSIBILITY 
OF EACH USER OF THE LISTED PRODUCT TO DETERMINE AND COMPLY WITH THE 
REQUIREMENTS OF ALL APPLICABLE LAWS AND REGULATIONS REGARDING ITS USE OR 
DISPOSAL. THIS INFORMATION IS GIVEN SOLELY FOR THE PURPOSES OF HEALTH AND 
SAFETY TO PERSONS AND PROPERTY. ANY OTHER USE OF THIS INFORMATION IS EXPRESSLY 
PROHIBITED. REGULATORY AFFAIRS DEPARTMENT, HALLIBURTON ENERGY SERVICES GROUP 



LOSURF-300 NONIONIC SURFACTANT PAGE 1 

MATERIAL SAFETY DATA SHEET DATE: 10-09-92 
HALLIBURTON SERVICES REVISED DATE 07-15-91 

DUNCAN, OKLAHOMA 73536 

EMERGENCY TELEPHONE: 405/251-3565 OR 405/251-3569 
AFTER HOURS: 405/251-3760 

* * * * * * * * * * * SECTION I - PRODUCT DESCRIPTION * * * * * * * * * * * * * 

CHEMICAL CODE: LOSURF-300 NONIONIC SURFACTANT PART NUMBER: 516001570 
PKG QTY: 53 GALLON APPLICATION: NONEMULSIFIER 
SERVICE USED: STIMULATION 

* * * * * * * * * * * SECTION I I - COMPONENT INFORMATION * * * * * * * * * * * 

COMPONENT+ + + + + + + + + + PERCENT TLV PEL 

HEAVY AROMATIC NAPHTHA 11-30 % 300 PPM 400 PPM 
ISOPROPANOL 31-60 % 400 PPM 400 PPM 
* * * * * * * * * * * * SECTION I I I - PHYSICAL DATA * * * * * * * * * * * * * * 

PROPERTY MEASUREMENT 

APPEARANCE CLEAR AMBER LIQUID 
ODOR SOLVENT 
SPECIFIC GRAVITY (H20=l) .910 
BULK DENSITY 7.58 LB/GAL 
PH NOT DETERMINED 
SOLUBILITY IN WATER AT 
20 DEG C. GMS/100ML H20 DISPERSES 
BIODEGRADABILITY N/D 
PERCENT VOLATILES 46-50 
EVAPORATION RATE(BUTYL ACETATE=1) N/D 
VAPOR DENSITY N/D 
VAPOR PRESSURE (MMHG) 33.00 
BOILING POINT(760 MMHG) N/D 
POUR POINT < -40 F / < - 40 C 
FREEZE POINT N/D 
SOLUBILITY IN SEAWATER NOT EVALUATED 
PARTITION COEF (OCTANOL IN WATER) NOT EVALUATED 

* * * * * * * * * * SECTION IV - FIRE AND EXPLOSION DATA * * * * * * * * * * * 

NFPA(704) RATING: 
HEALTH 1 FLAMMABILITY 3 REACTIVITY 0 SPECIAL NONE 

FLASH POINT 63 F / 17 C FLASH MTHD PMCC 
AUTOIGNITION TEMPERATURE ND F / ND C 
FLAMMABLE LIMITS (% BY VOLUME) LOWER N/D UPPER N/D 

EXTINGUISHING MEDIA: 
USE WATER SPRAY, FOAM, DRY CHEMICAL, OR CARBON DIOXIDE. 

SPECIAL FIRE FIGHTING PROCEDURES: 
USE WATER SPRAY TO COOL FIRE-EXPOSED SURFACES. 



FULL PROTECTIVE CLOTHINLAND NIOSH/MSHA APPROVED SELF-CONTAINED BREATHING 
APPARATUS REQUIRED FOR ̂ WE FIGHTING PERSONNEL. 4fc 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 
MAY BE IGNITED BY HEAT, SPARKS, OR FLAMES. FIGHT FIRE FROM A SAFE DISTANCE 
AND FROM A PROTECTED LOCATION. HEAT MAY BUILD PRESSURE AND RUPTURE CLOSED 
CONTAINERS, SPREADING THE FIRE AND INCREASING THE RISK OF BURNS AND 
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INJURIES. 
INCOMPLETE THERMAL DECOMPOSITION MAY PRODUCE CARBON DIOXIDE AND CARBON 
MONOXIDE. 

* * * * * * * * * * * * SECTION V - HEALTH HAZARD DATA * * * * * * * * * * * * 

CALIFORNIA PROPOSITION 65: 

PRODUCT OR PRODUCT COMPONENTS ARE NOT REGULATED UNDER CALIF. PROPOSITION 65. 

CARCINOGENIC DETERMINATION: 
PRODUCT OR COMPONENTS ARE NOT LISTED AS A POTENTIAL CARCINOGEN 
ACCORDING TO : "NTP, IARC, OSHA, OR, ACIGH". 
PRODUCT TOXICITY DATA: AQU TLM96: 3.3-10 PPM(BROWN SHRIMP) 
PRODUCT TLV: NOT ESTABLISHED 

EFFECTS OF EXPOSURE 
ROUTES OF EXPOSURE: 

EYE OR SKIN CONTACT, INHALATION. 
EYE: 

MAY CAUSE EYE IRRITATION. 
SKIN: 

FREQUENT OR PROLONGED CONTACT WILL DRY AND DEFAT THE SKIN, POSSIBLY LEADING 
TO IRRITATION AND DERMATITIS. REPEATED CONTACT MAY SENSITIZE THE SKIN. 

INHALATION: 
HIGH CONCENTRATIONS MAY CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. THIS MAY 
BE EVIDENCED BY GIDDINESS, HEADACHES, DIZZINESS, NAUSEA, VOMITING OR 
POSSIBLY UNCONSCIOUSNESS. 
VAPORS, MIST OR SPRAY MAY CAUSE IRRITATION. 

INGESTION: 
ASPIRATION INTO LUNGS BY INGESTION OR VOMITING, MAY CAUSE CHEMICAL 
PNEUMONITIS RESULTING IN EDEMA AND HEMORRAGE AND MAY BE FATAL. SYMPTOMS 
INCLUDE INCREASED RESPIRATORY RATE AND BLUISH DISCOLORATION OF SKIN. 
COUGHING AND GAGGING ARE OFTEN NOTED AT THE TIME OF ASPIRATION. 

CHRONIC EFFECTS: 
CHRONIC OVEREXPOSURE MAY CAUSE LIVER AND KIDNEY DISORDERS. 

OTHER SYMPTOMS AFFECTED: 
BECAUSE OF ITS IRRITATING PROPERTIES, THIS MATERIAL MAY AGGRAVATE AN 
EXISTING DERMATITIS. BREATHING OF VAPOR AND/OR MISTS MAY AGGRAVATE ASTHMA 
AND INFLAMMATORY OR FIBROTIC PULMONARY DISEASE. 

EMERGENCY AND FIRST AID PROCEDURES 
EYE: 

IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. SEEK 
PROMPT MEDICAL ATTENTION. 

SKIN: 
IMMEDIATELY FLUSH SKIN WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES WHILE 
REMOVING CONTAMINATED CLOTHING AND SHOES. SEEK MEDICAL ATTENTION. WASH 
CLOTHING BEFORE REUSE. 

INHALATION: 



REMOVE TO FRESH AIR. IE^NOT BREATHING, GIVE ARTIFICIAL RESPIRATION, 
PREFERABLY MOUTH-TO-MOU^. IF BREATHING IS DIFFICTM, GIVE OXYGEN. 
SEEK PROMPT MEDICAL ATTENTION. 

INGESTION: 
DO NOT INDUCE VOMITING! ASPIRATION INTO LUNGS DUE TO VOMITING CAN CAUSE 
CHEMICAL PNEUMONITIS WHICH CAN BE FATAL. IF VOMITING OCCURS SPONTANEOUSLY, 
KEEP HEAD BELOW HIPS TO PREVENT ASPIRATION OF LIQUID INTO LUNGS. 

* * * * * * * * * * * * SECTION VI - REACTIVITY DATA * * * * * * * * * * * * * 

STABILITY: STABLE 
CONDITIONS TO AVOID: 

HEAT, SPARKS AND OPEN FLAME. 
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INCOMPATIBILITY (MATERIALS TO AVOID): 
STRONG OXIDIZERS. 

HAZARDOUS DECOMPOSITION PRODUCTS: 
CARBON MONOXIDE AND/OR CARBON DIOXIDE. 

HAZARD POLYMERIZATION: WON"T OCCUR 
CONDITIONS TO AVOID: 

NOT APPLICABLE. 
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* * * * * * * * * * SECTION V I I - SPILL OR LEAK PROCEDURES * * * * * * * * * * 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: 
USE PROTECTIVE EQUIPMENT. ISOLATE SPILL AREA AND STOP LEAK WHERE SAFE. 
REMOVE IGNITION SOURCES. CONTAIN AND ABSORB SPILL WITH SAND OR OTHER INERT 
MATERIAL. SCOOP OR SWEEP UP USING NON-SPARKING TOOLS. IN ENCLOSED AREAS, 
WEAR SELF-CONTAINED BREATHING APPARATUS. 

WASTE DISPOSAL METHOD: 
GET APPROVAL FROM HAZARDOUS WASTE DISPOSAL SITE AUTHORIZED UNDER EPA-RCRA 
SUBTITLE C OR STATE EQUIVALENT. SHIP TO SITE. 

* * * * * * * * * SECTION V I I I - SPECIAL PROTECTION INFORMATION * * * * * * * * 

RESPIRATORY PROTECTION (USE NIOSH/MSHA APPROVED EQUIPMENT): 
ORGANIC VAPOR CARTRIDGE RESPIRATOR WITH A FULL FACEPIECE. 
I N OXYGEN D E F I C I E N T AREAS OR CONFINED SPACES, P O S I T I V E PRESSURE SUPPLIED-

AIR RESPIRATOR WITH 5-MINUTE AUXILIARY BOTTLE, OR PRESSURE"DEMAND OR 
POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS. 

VENTILATION: 
USE ONLY WITH ADEQUATE VENTILATION. LOCAL EXHAUST VENTILATION SHOULD BE 
USED IN AREAS WITHOUT GOOD CROSS VENTILATION. 
LOCAL EXHAUST VENTILATION MUST BE DESIGNED FOR EXPLOSIVE ATMOSPHERES (NEC 
CLASS I EQUIPMENT). 

PROTECTIVE GLOVES: 
IMPERVIOUS RUBBER GLOVES. 

EYE PROTECTION: 
GOGGLES AND/OR FACE SHIELD. 

OTHER PROTECTIVE EQUIPMENT: 
RUBBER APRON TO PREVENT DIRECT SKIN CONTACT. 

* * * * * * * * * * * * SECTION IX - SPECIAL PRECAUTIONS * * * * * * * * * * * 

PRECAUTIONARY LABELING LOSURF-300 NONIONIC SURFACTANT 516.001570 

WARNING! 



MAY CAUSE HEADACHE, DIZZINESS AND OTHER CENTRAL NERVOUS SYSTEM EFFECTS. 
MAY CAUSE IRRITATION TO^piE EYES, SKIN OR RESPIRATt^V SYSTEM. 
FLAMMABLE! 
FOR PRECAUTIONARY STATEMENTS, REFER TO SECTIONS I V - V I I I . 

OTHER HANDLING AND STORAGE CONDITIONS: 
STORE AWAY FROM OXIDIZERS. 
KEEP FROM HEAT, SPARKS, AND OPEN FLAME. 
KEEP CONTAINER CLOSED WHEN NOT IN USE. 
AVOID CONTACT WITH SKIN, EYES AND CLOTHING. 
AVOID BREATHING VAPORS. 

CONTAINER DISPOSITION: 
I F EMPTY CONTAINER RETAINS PRODUCT RESIDUES, ALL LABEL PRECAUTIONS MUST BE 
OBSERVED. STORE AWAY FROM IGNITION SOURCES WITH ALL DRUM CLOSURES IN 
PLACE. OFFER CONTAINER TO RECONDITIONER OR RECYCLER. ENSURE RECONDITIONER 
OR RECYCLER IS AWARE OF THE PROPERTIES OF THE CONTENTS. 

* * * * * * * * * * SECTION X - TRANSPORTATION INFORMATION * * * * * * * * * * 

DOT SHIPPING DESCRIPTION: 
FLAMMABLE LIQUID, N.O.S.(CONTAINS ISOPROPANOL)-FLAMMABLE LIQUID-UN1993 
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IATA SHIPPING DESCRIPTION: 

FLAMMABLE LIQUIDS, N.0.S.(CONTAINS ISOPROPANOL)-3-UN1993 (16 C ) - I I 

IMO SHIPPING DESCRIPTION: 
FLAMMABLE LIQUIDS, N.0.S.(CONTAINS ISOPROPANOL)-3.2-FLAMMABLE LIQUID-
UN1993 (16 C)-IMO PAGE 3230 
CAN SHIPPING DESCRIPTION: 

FLAMMABLE LIQUIDS, N.O.S.(CONTAINS ISOPROPANOL)-3.2-PIN1993-II 

ADR SHIPPING DESCRIPTION: 
FLAMMABLE LIQUIDS-(CONTAINS ISOPROPANOL)-3, 3, (B)-ADR 
* * * * * * * * * * SECTION XI - ENVIRONMENTAL EVALUATION * * * * * * * * * * 

EPA SUPERFUND(SARA) TITLE I I I - HAZARD CLASSIFICATION & ASSOCIATED INFORMATION 
FIRE: Y PRESSURE: N REACTIVE: N ACUTE (IMMEDIATE): Y 
CHRONIC (DELAYED): N MIXTURE OR PURE MATERIAL: MIX 

B. EPA - CERCLA/SUPERFUND, 40 CFR 302 (REPORTABLE SPILL QUANTITY) 
N/A 

C. EPA - SARA TITLE I I I , CFR 355 (EXTREMELY HAZARDOUS SUBSTANCES) 
PRODUCT CONTAINS NO EXTREMELY HAZARDOUS COMPONENTS 

D. EPA - SARA TITLE I I I , 40 CFR 372 (LIST OF TOXIC CHEMICALS) 
COMPONENT NAME CAS-REG-NO PCT 
ISOPROPANOL 67-63-0 31-60 % 

E. COMPONENTS LISTED ON FOLLOWING CHEMICAL INVENTORIES 
TSCA YES CEPA NE EEC YES ACOIN YES NPR NE DRSM NE 

F. EXTRACTION METAL AND TRACE CONTENTS 
ARSENIC: IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
BARIUM : IN LIQUID > 100 MG/L, SOLID > 10000 MG/KG NO 



CADIUM: IN LIQUII^ 1 MG/L, SOLID > 100 MG/KG NO 
CHROMIUM(VI): IN LIQUJ^ >> 5 MG/L, SOLID > 500 MOAG NO 
CHROMIUM(III): IN LIQUID > 560 MG/L, SOLID > 2500 MG/KG NO 
LEAD: IN LIQUID > 5 MG/L, SOLID > 1000 MG/KG NO 
MERCURY: IN LIQUID > 0.2 MG/L, SOLID > 2000 MG/KG NO 
SELENIUM: IN LIQUID > 1 MG/L, SOLID > 100 MG/KG NO 
SILVER: IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
ANTIMONY: IN LIQUID > 15 MG/L, SOLID > 500 MG/KG NO 
BERYLLIUM: IN LIQUID > 0.75 MG/L, SOLID > 75 MG/KG NO 
COBALT: IN LIQUID > 80 MG/L, SOLID > 8000 MG/KG NO 
COPPER: IN LIQUID > 25 MG/L, SOLID > 2500 MG/KG NO 
FLUORIDE: IN LIQUID > 180 MG/L, SOLID > 18000 MG/KG NO 
MOLYBDENUM: IN LIQUID > 350 MG/L, SOLID > 3500 MG/KG NO 
NICKEL: IN LIQUID > 20 MG/L, SOLID > 2000 MG/KG NO 
THALLIUM: IN LIQUID > 7 MG/L, SOLID > 700 MG/KG NO 
VANADIUM: IN LIQUID > 24 MG/L, SOLID > 2400 MG/KG NO 
ZINC: IN LIQUID > 250 MG/L, SOLID > 5000 MG/KG NO 
CYANIDE: IN LIQUID > 250 MG/L, SOLID > 250 MG/KG NO 
H2S: IN LIQUID > 500 MG/L, SOLID > 500 MG/KG NO 
ORGANO-TIN: IN LIQUID OR SOLID > 100 MG/L NO 
ORGANO-PHOS: IN LIQUID OR SOLID > 100 MG/L NO 
TIN: IN LIQUID OR SOLID > 100 MG/L NO 
PERSISTENT ORGANO-
HALOGENS: IN LIQUID OR SOLID > 100 MG/L NO 

G. OTHER COMPONENTS 
CONTAINS BENZENE 
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NO 
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CONTAINS TOLUENE NO 
CONTAINS XYLENE NO 
REPORTABLE SPILL QUANTITY FOR BENZENE, TOLUENE, XYLENE NOT APPLICABLE 

H. EPA - RCRA (HAZARDOUS WASTE), 40 CFR 261 

IF PRODUCT BECOMES A WASTE, IT DOES MEET THE CRITERIA OF A HAZARDOUS 
WASTE BECAUSE OF: 

IGNITABILITY 

I . UNITED KINGDOM - DOE (CHEMICAL NOTIFICATION SCHEME) 
TOXICITY CATEGORY NOT EVALUATED 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

THE INFORMATION WHICH IS CONTAINED IN THIS DOCUMENT IS BASED UPON AVAILABLE 
DATA AND BELIEVED TO BE CORRECT. HOWEVER, AS SUCH AS IT HAS BEEN OBTAINED FROM 
VARIOUS SOURCES, INCLUDING THE MANUFACTURER AND INDEPENDENT LABORATORIES, IT IS 
GIVEN WITHOUT WARRANTY OR REPRESENTATION THAT IT IS COMPLETE, ACCURATE AND CAN 
BE RELIED UPON. HALLIBURTON HAS NOT ATTEMPTED TO CONCEAL IN ANY WAY THE 
DELETERIOUS ASPECTS OF THE PRODUCT LISTED HEREIN, BUT MAKES NO WARRANTY AS TO 
SUCH. FURTHER, AS HALLIBURTON CANNOT ANTICIPATE NOR CONTROL THE MANY 
SITUATIONS IN WHICH THE LISTED PRODUCT OR THIS INFORMATION MAY BE USED BY OUR 
CUSTOMER, THERE IS NO GUARANTEE THAT THE HEALTH AND SAFETY PRECAUTIONS 
SUGGESTED WILL BE PROPER UNDER ALL CONDITIONS. IT IS THE SOLE RESPONSIBILITY 
OF EACH USER OF THE LISTED PRODUCT TO DETERMINE AND COMPLY WITH THE 
REQUIREMENTS OF ALL APPLICABLE LAWS AND REGULATIONS REGARDING ITS USE OR 
DISPOSAL. THIS INFORMATION IS GIVEN SOLELY FOR THE PURPOSES OF HEALTH AND 



SAFETY TO PERSONS AND PROPERTY. ANY OTHER USE OF THI INFORMATION IS EXPRESSLY 
^PROHIBITED. REGULATORY Af^ERS DEPARTMENT, HALL IBURTO^ ENERGY SERVICES GROUP 



SAFETY KLEEN PAGE 

MATERIAL SAFETY DATA SHEET 
HALLIBURTON SERVICES 

DUNCAN, OKLAHOMA 73536 

DATE: 10-09-92 
REVISED DATE 02-22-90 

EMERGENCY TELEPHONE: 405/251-3565 OR 405/251-3569 
AFTER HOURS: 405/251-3760 

* * * * * * * * * * * SECTION I - PRODUCT DESCRIPTION * * * * * * * * * * * * * 

CHEMICAL CODE: SAFETY KLEEN 
PKG QTY: 55 GAL 
SERVICE USED: SHOPS 

PART NUMBER: NIS798 0 
APPLICATION: CLEANING PARTS 

* * * * * * * * * * * SECTION I I - COMPONENT INFORMATION * * * * * * * * * * * 

COMPONENT+ + + + + + + + + + PERCENT TLV PEL 

MINERAL SPIRITS > 60 % 200 PPM NOT EST 
* * * * * * * * * * * * SECTION I I I - PHYSICAL DATA * * * * * * * * * * * * * * 

PROPERTY MEASUREMENT 

APPEARANCE 
ODOR 
SPECIFIC GRAVITY (H20=l) 
BULK DENSITY 
PH 
SOLUBILITY IN WATER AT 
20 DEG C. GMS/100ML H20 
BIODEGRADABILITY 
PERCENT VOLATILES 
EVAPORATION RATE(BUTYL ACETATE=1) 
VAPOR DENSITY 
VAPOR PRESSURE (MMHG) 
BOILING POINT(760 MMHG) 
POUR POINT 
FREEZE POINT 
SOLUBILITY IN SEAWATER 
PARTITION COEF (OCTANOL IN WATER) 

CLEAR GREEN LIQUID 
PETROLEUM HYDROCARBON 

.775 
6.45 LB/GAL 

NOT DETERMINED 

NEGLIGIBLE 
N/D 
100 
0.02 
4.9 

2.00 
310 F / 

N/D 
N/D 

NOT EVALUATED 
NOT EVALUATED 

154 C 

* * * * * * * * * * SECTION IV - FIRE AND EXPLOSION DATA * * * * * * * * * * * 

NFPA(704) RATING: 
HEALTH FLAMMABILITY 

FLASH POINT 
AUTOIGNITION TEMPERATURE 
FLAMMABLE LIMITS (% BY VOLUME) 

REACTIVITY 
105 F / 
ND F / 

LOWER 0.7 

SPECIAL NONE 
40 C FLASH MTHD TCC 

ND C 
UPPER 6.0 

EXTINGUISHING MEDIA: 
USE WATER SPRAY, FOAM, DRY CHEMICAL, OR CARBON DIOXIDE. 

SPECIAL FIRE FIGHTING PROCEDURES: 
USE WATER SPRAY TO COOL FIRE-EXPOSED SURFACES. 
FULL PROTECTIVE CLOTHING AND NIOSH/MSHA APPROVED SELF-CONTAINED BREATHING 



APPARATUS REQUIRED FOR^IRE FIGHTING PERSONNEL. 
UNUSUAL FIRE AND EXPLOSIOAlAZARDS: A 

MAY BE IGNITED BY HEAT, SPARKS, OR FLAMES. FIGHT FIRE FROM A SAFE DISTANCE 
AND FROM A PROTECTED LOCATION. HEAT MAY BUILD PRESSURE AND RUPTURE CLOSED 
CONTAINERS, SPREADING THE FIRE AND INCREASING THE RISK OF BURNS AND 
INJURIES. 
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INCOMPLETE THERMAL DECOMPOSITION MAY PRODUCE CARBON DIOXIDE AND CARBON 
MONOXIDE. 

* * * * * * * * * * * * SECTION V - HEALTH HAZARD DATA * * * * * * * * * * * * 

CALIFORNIA PROPOSITION 65: 

PRODUCT OR PRODUCT COMPONENTS ARE NOT REGULATED UNDER CALIF. PROPOSITION 65. 

CARCINOGENIC DETERMINATION: 
PRODUCT OR COMPONENTS ARE NOT LISTED AS A POTENTIAL CARCINOGEN 
ACCORDING TO : "NTP, IARC, OSHA, OR, ACIGH". 
PRODUCT TOXICITY DATA: NOT DETERMINED 

PRODUCT TLV: NOT ESTABLISHED 

EFFECTS OF EXPOSURE 
ROUTES OF EXPOSURE: 

EYE OR SKIN CONTACT, INHALATION. 
EYE: 

MAY CAUSE SEVERE IRRITATION WHICH MAY INJURY TISSUE I F NOT REMOVED PROMPTLY. 
SKIN: 

CONTACT MAY CAUSE SKIN IRRITATION. 
INHALATION: 

HIGH CONCENTRATIONS MAY CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. THIS MAY 
BE EVIDENCED BY GIDDINESS, HEADACHES, DIZZINESS, NAUSEA, VOMITING OR 
POSSIBLY UNCONSCIOUSNESS. 

INGESTION: 
MAY BE FATAL I F SWALLOWED. 
ASPIRATION INTO LUNGS BY INGESTION OR VOMITING, MAY CAUSE CHEMICAL 
PNEUMONITIS RESULTING IN EDEMA AND HEMORRAGE AND MAY BE FATAL. SYMPTOMS 
INCLUDE INCREASED RESPIRATORY RATE AND BLUISH DISCOLORATION OF SKIN. 
COUGHING AND GAGGING ARE OFTEN NOTED AT THE TIME OF ASPIRATION. 

OTHER SYMPTOMS AFFECTED: 
A REVIEW OF AVAILABLE DATA DOES NOT IDENTIFY ANY CONDITIONS WORSENED BY 
EXPOSURE TO THIS PRODUCT. 

EMERGENCY AND FIRST AID PROCEDURES 
EYE: 

IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. SEEK 
PROMPT MEDICAL ATTENTION. 

SKIN: 
PROMPTLY WASH SKIN WITH SOAP AND WATER. 

INHALATION: 
REMOVE TO FRESH AIR. I F NOT BREATHING, GIVE ARTIFICIAL RESPIRATION, 
PREFERABLY MOUTH-TO-MOUTH. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
SEEK PROMPT MEDICAL ATTENTION. 

INGESTION: 
DO NOT INDUCE VOMITING! ASPIRATION INTO LUNGS DUE TO VOMITING CAN CAUSE 
CHEMICAL PNEUMONITIS WHICH CAN BE FATAL. I F VOMITING OCCURS SPONTANEOUSLY, 
KEEP HEAD BELOW HIPS TO PREVENT ASPIRATION OF LIQUID INTO LUNGS. 



* * * * * * * * * * * * s^pION VI - REACTIVITY DATA * * * * * * * * * * * 

STABILITY: STABLE 
CONDITIONS TO AVOID: 

HEAT, SPARKS AND OPEN FLAME. 
INCOMPATIBILITY (MATERIALS TO AVOID): 

STRONG OXIDIZERS. 
HAZARDOUS DECOMPOSITION PRODUCTS: 

CARBON MONOXIDE AND/OR CARBON DIOXIDE. 
HAZARD POLYMERIZATION: WON"T OCCUR 
CONDITIONS TO AVOID: 

NOT APPLICABLE. 
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* * * * * * * * * * SECTION VII - SPILL OR LEAK PROCEDURES * * * * * * * * * * 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: 
USE PROTECTIVE EQUIPMENT. ISOLATE SPILL AREA AND STOP LEAK WHERE SAFE. 
REMOVE IGNITION SOURCES. CONTAIN AND ABSORB SPILL WITH SAND OR OTHER INERT 
MATERIAL. SCOOP OR SWEEP UP USING NON-SPARKING TOOLS. IN ENCLOSED AREAS, 
WEAR SELF-CONTAINED BREATHING APPARATUS. 

WASTE DISPOSAL METHOD: 
GET APPROVAL FROM HAZARDOUS WASTE DISPOSAL SITE AUTHORIZED UNDER EPA-RCRA 
SUBTITLE C OR STATE EQUIVALENT. SHIP TO SITE. 

* * * * * * * * * SECTION V I I I - SPECIAL PROTECTION INFORMATION * * * * * * * * 

RESPIRATORY PROTECTION (USE NIOSH/MSHA APPROVED EQUIPMENT): 
ORGANIC VAPOR CARTRIDGE RESPIRATOR. 

VENTILATION: 
USE ONLY WITH ADEQUATE VENTILATION. LOCAL EXHAUST VENTILATION SHOULD BE 
USED IN AREAS WITHOUT GOOD CROSS VENTILATION. 
LOCAL EXHAUST VENTILATION MUST BE DESIGNED FOR COMBUSTIBLE ATMOSPHERES 
(NEC CLASS I I EQUIPMENT). 

PROTECTIVE GLOVES: 
IMPERVIOUS RUBBER GLOVES. 

EYE PROTECTION: 
WEAR GOGGLES AND/OR FACE SHIELD. PROVIDE EYEWASH AND QUICK DRENCH SYSTEM. 

OTHER PROTECTIVE EQUIPMENT: 
RUBBER APRON TO PREVENT DIRECT SKIN CONTACT. 

* * * * * * * * * * * * SECTION IX - SPECIAL PRECAUTIONS * * * * * * * * * * * 

PRECAUTIONARY LABELING SAFETY KLEEN NIS.798 0 

WARNING! 
MAY CAUSE HEADACHE, DIZZINESS AND OTHER CENTRAL NERVOUS SYSTEM EFFECTS. 
MAY CAUSE EYE AND SKIN IRRITATION. 
COMBUSTIBLE! 
FOR PRECAUTIONARY STATEMENTS, REFER TO SECTIONS I V - V I I I . 

OTHER HANDLING AND STORAGE CONDITIONS: 
STORE AWAY FROM OXIDIZERS. 
KEEP FROM HEAT, SPARKS, AND OPEN FLAME. 
KEEP CONTAINER CLOSED WHEN NOT IN USE. 
AVOID CONTACT WITH SKIN, EYES AND CLOTHING. 
AVOID BREATHING VAPORS. 



CONTAINER DISPOSITION: 
I f EMPTY CONTAINER R E T I W S PRODUCT RESIDUES, ALL lA&L PRECAUTIONS MUST BE 
OBSERVED. STORE AWAY FROM IGNITION SOURCES WITH AEL DRUM CLOSURES IN 
PLACE. OFFER CONTAINER TO RECONDITIONER OR RECYCLER. ENSURE RECONDITIONER 
OR RECYCLER IS AWARE OF THE PROPERTIES OF THE CONTENTS. 

* * * * * * * * * * SECTION X - TRANSPORTATION INFORMATION * * * * * * * * * * 

DOT SHIPPING DESCRIPTION: 
NOT RESTRICTED 

IATA SHIPPING DESCRIPTION: 

FLAMMABLE LIQUID, N.O.S.(MINERAL SPIRITS)-3-UN1993-III 

IMO SHIPPING DESCRIPTION: 
FLAMMABLE LIQUID, N.0.S.(CONTAINS MINERAL SPIRITS)-3.3 FLAMMABLE LIQUID-UN1993 
(40.6 C)-IMO PAGE 3345 
CAN SHIPPING DESCRIPTION: 
FLAMMABLE LIQUID, N.O.S.(CONTAINS PETROLEUM SPIRITS)-3.3-PIN1993-III 
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ADR SHIPPING DESCRIPTION: 
NO ADR INFORMATION AVAILABLE 

* * * * * * * * * * SECTION XI - ENVIRONMENTAL EVALUATION * * * * * * * * * * 

EPA SUPERFUND(SARA) TITLE I I I - HAZARD CLASSIFICATION & ASSOCIATED INFORMATION 
FIRE: Y PRESSURE: N REACTIVE: N ACUTE (IMMEDIATE): Y 
CHRONIC (DELAYED): N MIXTURE OR PURE MATERIAL: PURE 

B. EPA - CERCLA/SUPERFUND, 40 CFR 302 (REPORTABLE SPILL QUANTITY) 
NOT EVALUATED 

C. EPA - SARA TITLE I I I , CFR 355 (EXTREMELY HAZARDOUS SUBSTANCES) 
PRODUCT CONTAINS NO EXTREMELY HAZARDOUS COMPONENTS 

D. EPA - SARA TITLE I I I , 40 CFR 372 (LIST OF TOXIC CHEMICALS) 
CHEMICAL CONTAINS NO TOXIC INGREDIENTS 

E. COMPONENTS LISTED ON FOLLOWING CHEMICAL INVENTORIES 
TSCA YES CEPA NE EEC YES ACOIN YES NPR NE DRSM NE 

F. EXTRACTION METAL AND TRACE CONTENTS 
ARSENIC: IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
BARIUM : IN LIQUID > 100 MG/L, SOLID > 10000 MG/KG NO 
CADIUM: IN LIQUID > 1 MG/L, SOLID > 100 MG/KG NO 
CHROMIUM(VI): IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
CHROMIUM(III): IN LIQUID > 560 MG/L, SOLID > 2500 MG/KG NO 
LEAD: IN LIQUID > 5 MG/L, SOLID > 1000 MG/KG NO 
MERCURY: IN LIQUID > 0.2 MG/L, SOLID > 2000 MG/KG NO 
SELENIUM: IN LIQUID > 1 MG/L, SOLID > 100 MG/KG NO 
SILVER: IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
ANTIMONY: IN LIQUID > 15 MG/L, SOLID > 500 MG/KG NO 
BERYLLIUM: IN LIQUID > 0.75 MG/L, SOLID > 75 MG/KG NO 
COBALT: IN LIQUID > 80 MG/L, SOLID > 8000 MG/KG NO 
COPPER: IN LIQUID > 25 MG/L, SOLID > 2500 MG/KG NO 



FLUORIDE: IN LIQUID > 180 MG/L, SOLID > 18000 MG/KG NO 
MOLYBDENUM: IN L I Q U A > 350 MG/L, SOLID > 3500 A/KG 

2000 MG/KG 
NO 

NICKEL: IN LIQUID > 20 MG/L, SOLID > 
3500 A/KG 
2000 MG/KG NO 

THALLIUM: IN LIQUID > 7 MG/L, SOLID > 700 MG/KG NO 
VANADIUM: IN LIQUID > 24 MG/L, SOLID > 2400 MG/KG NO 
ZINC: IN LIQUID > 250 MG/L, SOLID > 5000 MG/KG NO 
CYANIDE: IN LIQUID > 250 MG/L, SOLID > 250 MG/KG NO 
H2S: IN LIQUID > 500 MG/L, SOLID > 500 MG/KG NO 
ORGANO-TIN: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
ORGANO-PHOS: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
TIN: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
PERSISTENT ORGANO-
HALOGENS: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 

G. OTHER COMPONENTS 
CONTAINS BENZENE NO 
CONTAINS TOLUENE NO 
CONTAINS XYLENE NO 
REPORTABLE SPILL QUANTITY FOR BENZENE, TOLUENE, XYLENE NOT APPLICABLE 

H. EPA - RCRA (HAZARDOUS WASTE), 40 CFR 261 

IF PRODUCT BECOMES A WASTE, IT DOES MEET THE CRITERIA OF A HAZARDOUS 
WASTE BECAUSE OF: 

IGNITABILITY 
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I . UNITED KINGDOM - DOE (CHEMICAL NOTIFICATION SCHEME) 
TOXICITY CATEGORY NOT EVALUATED 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

THE INFORMATION WHICH IS CONTAINED IN THIS DOCUMENT IS BASED UPON AVAILABLE 
DATA AND BELIEVED TO BE CORRECT. HOWEVER, AS SUCH AS IT HAS BEEN OBTAINED FROM 
VARIOUS SOURCES, INCLUDING THE MANUFACTURER AND INDEPENDENT LABORATORIES, IT IS 
GIVEN WITHOUT WARRANTY OR REPRESENTATION THAT IT IS COMPLETE, ACCURATE AND CAN 
BE RELIED UPON. HALLIBURTON HAS NOT ATTEMPTED TO CONCEAL IN ANY WAY THE 
DELETERIOUS ASPECTS OF THE PRODUCT LISTED HEREIN, BUT MAKES NO WARRANTY AS TO 
SUCH. FURTHER, AS HALLIBURTON CANNOT ANTICIPATE NOR CONTROL THE MANY 
SITUATIONS IN WHICH THE LISTED PRODUCT OR THIS INFORMATION MAY BE USED BY OUR 
CUSTOMER, THERE IS NO GUARANTEE THAT THE HEALTH AND SAFETY PRECAUTIONS 
SUGGESTED WILL BE PROPER UNDER ALL CONDITIONS. IT IS THE SOLE RESPONSIBILITY 
OF EACH USER OF THE LISTED PRODUCT TO DETERMINE AND COMPLY WITH THE 
REQUIREMENTS OF ALL APPLICABLE LAWS AND REGULATIONS REGARDING ITS USE OR 
DISPOSAL. THIS INFORMATION IS GIVEN SOLELY FOR THE PURPOSES OF HEALTH AND 
SAFETY TO PERSONS AND PROPERTY. ANY OTHER USE OF THIS INFORMATION IS EXPRESSLY 
PROHIBITED. REGULATORY AFFAIRS DEPARTMENT, HALLIBURTON ENERGY SERVICES GROUP 



HOWCO-SUDS FOAMING AGENT LIQUID PAGE 1 

MATERIAL SAFETY DATA SHEET DATE: 10-09-92 
HALLIBURTON SERVICES REVISED DATE 06-07-90 

DUNCAN, OKLAHOMA 73536 

EMERGENCY TELEPHONE: 405/251-3565 OR 405/251-3569 
AFTER HOURS: 405/251-3760 

* * * * * * * * * * * SECTION I - PRODUCT DESCRIPTION * * * * * * * * * * * * * 

CHEMICAL CODE: HOWCO-SUDS FOAMING AGENT LIQUID PART NUMBER: 070156020 
PKG QTY: 55 GAL STEEL DRUM APPLICATION: SURFACTANT, FOAMING AGENT 
SERVICE USED: CHEM. SERV., FRACTURING 

* * * * * * * * * * * SECTION I I - COMPONENT INFORMATION * * * * * * * * * * * 

COMPONENT+ + + + + + + + + + PERCENT TLV PEL 

AMMONIUM ETHER SULFATE 31-60 % NOT EST NOT EST 
ETHYLENE GLYCOL MONOBUTYL ETHER 11-30 % 25 PPM S 25 PPM S 
* * * * * * * * * * * * SECTION I I I - PHYSICAL DATA * * * * * * * * * * * * * * 

PROPERTY MEASUREMENT 

APPEARANCE CLEAR, AMBER LIQUID 
ODOR SWEET 
SPECIFIC GRAVITY (H20=l) 1.070 
BULK DENSITY 8.91 LB/GAL 
PH 7.7 
SOLUBILITY IN WATER AT 
20 DEG C. GMS/100ML H20 COMPLETE 
BIODEGRADABILITY SLOWLY 
PERCENT VOLATILES 9 
EVAPORATION RATE(BUTYL ACETATE=1) N/D 
VAPOR DENSITY N/D 
VAPOR PRESSURE (MMHG) N/D 
BOILING POINT(760 MMHG) N/D 
POUR POINT - 13 F / - 25 C 
FREEZE POINT N/D 
SOLUBILITY IN SEAWATER NOT EVALUATED 
PARTITION COEF (OCTANOL IN WATER) NOT EVALUATED 

* * * * * * * * * * SECTION IV - FIRE AND EXPLOSION DATA * * * * * * * * * * * 

NFPA(704) RATING: 
HEALTH 1 FLAMMABILITY 1 REACTIVITY 0 SPECIAL NONE 

FLASH POINT 157 F / 69 C FLASH MTHD TCC 
AUTOIGNITION TEMPERATURE ND F / ND C 
FLAMMABLE LIMITS (% BY VOLUME) LOWER 1.1 UPPER 12.7 

EXTINGUISHING MEDIA: 
USE WATER SPRAY, FOAM, DRY CHEMICAL, OR CARBON DIOXIDE. 

SPECIAL FIRE FIGHTING PROCEDURES: 
USE WATER SPRAY TO COOL FIRE-EXPOSED SURFACES. 



FULL PROTECTIVE CLOTHING AND NIOSH/MSHA APPROVED SELF-CONTAINED BREATHING 
APPARATUS REQUIRED FOR̂ H!RE FIGHTING PERSONNEL. 

UNUSUAL FIRE AND EXPLOSION^IAZARDS: 
INCOMPLETE THERMAL DECOMPOSITION MAY PRODUCE CARBON DIOXIDE, CARBON 
MONOXIDE AND OXIDES OF NITROGEN AND SULFUR. 
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* * * * * * * * * * * * SECTION V - HEALTH HAZARD DATA * * * * * * * * * * * * 

CALIFORNIA PROPOSITION 65: 

PRODUCT OR PRODUCT COMPONENTS ARE NOT REGULATED UNDER CALIF. PROPOSITION 65. 

CARCINOGENIC DETERMINATION: 
PRODUCT OR COMPONENTS ARE NOT LISTED AS A POTENTIAL CARCINOGEN 
ACCORDING TO : "NTP, IARC, OSHA, OR, ACIGH". 
PRODUCT TOXICITY DATA: NOT DETERMINED 

PRODUCT TLV: NOT ESTABLISHED 

EFFECTS OF EXPOSURE 
ROUTES OF EXPOSURE: 

EYE OR SKIN CONTACT, INHALATION. 
EYE: 

MAY CAUSE SEVERE IRRITATION WHICH MAY INJURY TISSUE IF NOT REMOVED PROMPTLY. 
SKIN: 

MAY BE ABSORBED THROUGH SKIN. 
FREQUENT OR PROLONGED CONTACT WILL DRY AND DEFAT THE SKIN, POSSIBLY LEADING 
TO IRRITATION AND DERMATITIS. REPEATED CONTACT MAY SENSITIZE THE SKIN. 

INHALATION: 
HIGH CONCENTRATIONS MAY CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. THIS MAY 
BE EVIDENCED BY GIDDINESS, HEADACHES, DIZZINESS, NAUSEA, VOMITING OR 
POSSIBLY UNCONSCIOUSNESS. 
VAPORS, MIST OR SPRAY MAY CAUSE IRRITATION. 

INGESTION: 
EXPECTED TO CAUSE SOME IRRITATION OF THE MOUTH, ESOPHAGUS AND STOMACH. 

CHRONIC EFFECTS: 
CONTAINS ETHYLENE GLYCOL MONOBUTYL ETHER. ANIMAL STUDIES INDICATE FETAL 
AND TESTICULAR TOXICITY WITH RELATED GLYCOL ETHERS. 
CHRONIC OVEREXPOSURE MAY CAUSE LIVER, KIDNEY AND BLOOD DISORDERS. 

OTHER SYMPTOMS AFFECTED: 
BECAUSE OF ITS IRRITATING PROPERTIES, THIS MATERIAL MAY AGGRAVATE AN 
EXISTING DERMATITIS. BREATHING OF VAPOR AND/OR MISTS MAY AGGRAVATE ASTHMA 
AND INFLAMMATORY OR FIBROTIC PULMONARY DISEASE. 

EMERGENCY AND FIRST AID PROCEDURES 
EYE: 

IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. SEEK 
PROMPT MEDICAL ATTENTION. 

SKIN: 
IMMEDIATELY FLUSH SKIN WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES WHILE 
REMOVING CONTAMINATED CLOTHING AND SHOES. SEEK MEDICAL ATTENTION. WASH 
CLOTHING BEFORE REUSE. 

INHALATION: 
REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION, 
PREFERABLY MOUTH-TO-MOUTH. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
SEEK PROMPT MEDICAL ATTENTION. 

INGESTION: 



DO NOT INDUCE VOMITING!^ GIVE UP TO TWO (2) QUARTS OF WATER TO DILUTE. KEEP 
HEAD BELOW HIPS TO PRE^JT ASPIRATION. SEEK PROMJ^pyiEDICAL ATTENTION. 

* * * * * * * * * * * * SECTION VI - REACTIVITY DATA * * * * * * * * * * * * * 

STABILITY: STABLE 
CONDITIONS TO AVOID: 

NOT APPLICABLE. 
INCOMPATIBILITY (MATERIALS TO AVOID): 

STRONG OXIDIZERS. 
HAZARDOUS DECOMPOSITION PRODUCTS: 

OXIDES OF NITROGEN AND SULFUR, CARBON DIOXIDE AND/OR CARBON MONOXIDE. 
HAZARD POLYMERIZATION: WON"T OCCUR 
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CONDITIONS TO AVOID: 
NOT APPLICABLE. 

* * * * * * * * * * SECTION VII - SPILL OR LEAK PROCEDURES * * * * * * * * * * 

STEPS TO BE TAKEN I F MATERIAL IS RELEASED OR SPILLED: 
USE PROTECTIVE EQUIPMENT. ISOLATE SPILL AND STOP LEAK WHERE SAFE. CONTAIN 
AND ABSORB SPILL WITH AN INERT MATERIAL. SCOOP UP AND REMOVE. 

WASTE DISPOSAL METHOD: 
GET APPROVAL FROM LANDFILL OPERATOR AND TRANSPORT ABSORBED MATERIAL TO 
SANITARY LANDFILL. 

* * * * * * * * * SECTION V I I I - SPECIAL PROTECTION INFORMATION * * * * * * * * 

RESPIRATORY PROTECTION (USE NIOSH/MSHA APPROVED EQUIPMENT): 
ORGANIC VAPOR CARTRIDGE RESPIRATOR. 

VENTILATION: 
USE ONLY WITH ADEQUATE VENTILATION. LOCAL EXHAUST VENTILATION SHOULD BE 
USED IN AREAS WITHOUT GOOD CROSS VENTILATION. 

PROTECTIVE GLOVES: 
IMPERVIOUS RUBBER GLOVES. 

EYE PROTECTION: 
WEAR GOGGLES AND/OR FACE SHIELD. PROVIDE EYEWASH AND QUICK DRENCH SYSTEM. 

OTHER PROTECTIVE EQUIPMENT: 
RUBBER APRON TO PREVENT DIRECT SKIN CONTACT. 

* * * * * * * * * * * * SECTION IX - SPECIAL PRECAUTIONS * * * * * * * * * * * 

PRECAUTIONARY LABELING HOWCO-SUDS FOAMING AGENT LIQUID 070.156020 

WARNING! 
MAY CAUSE HEADACHE, DIZZINESS AND OTHER CENTRAL NERVOUS SYSTEM EFFECTS. 
MAY CAUSE IRRITATION TO THE EYES, SKIN OR RESPIRATORY SYSTEM. 
COMBUSTIBLE! 
FOR PRECAUTIONARY STATEMENTS, REFER TO SECTIONS I V - V I I I . 

OTHER HANDLING AND STORAGE CONDITIONS: 
STORE AWAY FROM OXIDIZERS. 
KEEP FROM HEAT, SPARKS, AND OPEN FLAME. 
KEEP CONTAINER CLOSED WHEN NOT IN USE. 
AVOID CONTACT WITH SKIN, EYES AND CLOTHING. 
AVOID BREATHING VAPORS. 

CONTAINER DISPOSITION: 
IF CONTAINER RETAINS PRODUCT RESIDUES, LABEL PRECAUTIONS MUST BE OBSERVED. 



STORE CONTAINER WITH CLOSURES IN PLACE. OFFER EMPTY^CONTAINER TO RECONDI-
TlONOR OR RECYCLER FOR^KCOND ITI ON I NG OR DISPOSAL .^ENSURE RECONDITIONER 
OR RECYCLER IS AWARE OF THE PROPERTIES OF THE CONTENTS. 

* * * * * * * * * * SECTION X - TRANSPORTATION INFORMATION * * * * * * * * * * 

DOT SHIPPING DESCRIPTION: 
NOT RESTRICTED 

IATA SHIPPING DESCRIPTION: 
NOT RESTRICTED 

IMO SHIPPING DESCRIPTION: 
NOT RESTRICTED 

CAN SHIPPING DESCRIPTION: 
NOT RESTRICTED 

ADR SHIPPING DESCRIPTION: 
FLAMMABLE LIQUIDS-(CONTAINS GLYCOL ETHER)-3, 31, (C)-ADR 
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* * * * * * * * * * SECTION XI - ENVIRONMENTAL EVALUATION * * * * * * * * * * 

EPA SUPERFUND(SARA) TITLE I I I - HAZARD CLASSIFICATION & ASSOCIATED INFORMATION 
FIRE: Y PRESSURE: N REACTIVE: N ACUTE (IMMEDIATE): N 
CHRONIC (DELAYED): Y MIXTURE OR PURE MATERIAL: MIX 

B. EPA - CERCLA/SUPERFUND, 40 CFR 302 (REPORTABLE SPILL QUANTITY) 
N/A 

C. EPA - SARA TITLE I I I , CFR 355 (EXTREMELY HAZARDOUS SUBSTANCES) 
PRODUCT CONTAINS NO EXTREMELY HAZARDOUS COMPONENTS 

D. EPA - SARA TITLE I I I , 40 CFR 372 (LIST OF TOXIC CHEMICALS) 
COMPONENT NAME CAS-REG-NO PCT 
ETHYLENE GLYCOL MONOBUTYL111-76-2 11-30 % 

E. COMPONENTS LISTED ON FOLLOWING CHEMICAL INVENTORIES 
TSCA YES CEPA NE EEC YES ACOIN YES NPR NE DRSM NE 

F. EXTRACTION METAL AND TRACE CONTENTS 
ARSENIC: IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
BARIUM : IN LIQUID > 100 MG/L, SOLID > 10000 MG/KG NO 
CADIUM: IN LIQUID > 1 MG/L, SOLID > 100 MG/KG NO 
CHROMIUM(VI): IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
CHROMIUM(III): IN LIQUID > 560 MG/L, SOLID > 2500 MG/KG NO 
LEAD: IN LIQUID > 5 MG/L, SOLID > 1000 MG/KG NO 
MERCURY: IN LIQUID > 0.2 MG/L, SOLID > 2000 MG/KG NO 
SELENIUM: IN LIQUID > 1 MG/L, SOLID > 100 MG/KG NO 
SILVER: IN LIQUID > 5 MG/L, SOLID > 500 MG/KG NO 
ANTIMONY: IN LIQUID > 15 MG/L, SOLID > 500 MG/KG NO 
BERYLLIUM: IN LIQUID > 0.75 MG/L, SOLID > 75 MG/KG NO 
COBALT: IN LIQUID > 80 MG/L, SOLID > 8000 MG/KG NO 
COPPER: IN LIQUID > 25 MG/L, SOLID > 2500 MG/KG NO 
FLUORIDE: IN LIQUID > 180 MG/L, SOLID > 18000 MG/KG NO 
MOLYBDENUM: IN LIQUID > 350 MG/L, SOLID > 3500 MG/KG NO 



NICKEL: IN LIQUID > 20 MG/L, SOLID > 2000 MG/KG NO 
THALLIUM: IN LIQU A > 7 MG/L, SOLID > 700 H K G NO 
VANADIUM: IN LIQUID > 24 MG/L, SOLID > 2400 MG/KG NO 
ZINC: IN LIQUID > 250 MG/L, SOLID > 5000 MG/KG NO 
CYANIDE: IN LIQUID > 250 MG/L, SOLID > 250 MG/KG NO 
H2S: IN LIQUID > 500 MG/L, SOLID > 500 MG/KG NO 
ORGANO-TIN: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
ORGANO-PHOS: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
TIN: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 
PERSISTENT ORGANC-
HALOGENS: IN LIQUID OR SOLID > 100 MG/L NOT EVALUATED 

G. OTHER COMPONENTS 
CONTAINS BENZENE 
CONTAINS TOLUENE 
CONTAINS XYLENE 
REPORTABLE SPILL QUANTITY FOR BENZENE, TOLUENE, XYLENE 

NO 
NO 
NO 
NOT APPLICABLE 

H. EPA - RCRA (HAZARDOUS WASTE), 40 CFR 261 

IF PRODUCT BECOMES A WASTE, IT DOES NOT MEET THE CRITERIA OF A 
HAZARDOUS WASTE 

I. UNITED KINGDOM - DOE (CHEMICAL NOTIFICATION SCHEME) 
TOXICITY CATEGORY NOT EVALUATED 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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THE INFORMATION WHICH IS CONTAINED IN THIS DOCUMENT IS BASED UPON AVAILABLE 
DATA AND BELIEVED TO BE CORRECT. HOWEVER, AS SUCH AS IT HAS BEEN OBTAINED FROM 
VARIOUS SOURCES, INCLUDING THE MANUFACTURER AND INDEPENDENT LABORATORIES, IT IS 
GIVEN WITHOUT WARRANTY OR REPRESENTATION THAT IT IS COMPLETE, ACCURATE AND CAN 
BE RELIED UPON. HALLIBURTON HAS NOT ATTEMPTED TO CONCEAL IN ANY WAY THE 
DELETERIOUS ASPECTS OF THE PRODUCT LISTED HEREIN, BUT MAKES NO WARRANTY AS TO 
SUCH. FURTHER, AS HALLIBURTON CANNOT ANTICIPATE NOR CONTROL THE MANY 
SITUATIONS IN WHICH THE LISTED PRODUCT OR THIS INFORMATION MAY BE USED BY OUR 
CUSTOMER, THERE IS NO GUARANTEE THAT THE HEALTH AND SAFETY PRECAUTIONS 
SUGGESTED WILL BE PROPER UNDER ALL CONDITIONS. IT IS THE SOLE RESPONSIBILITY 
OF EACH USER OF THE LISTED PRODUCT TO DETERMINE AND COMPLY WITH THE 
REQUIREMENTS OF ALL APPLICABLE LAWS AND REGULATIONS REGARDING ITS USE OR 
DISPOSAL. THIS INFORMATION IS GIVEN SOLELY FOR THE PURPOSES OF HEALTH AND 
SAFETY TO PERSONS AND PROPERTY. ANY OTHER USE OF THIS INFORMATION IS EXPRESSLY 
PROHIBITED. REGULATORY AFFAIRS DEPARTMENT, HALLIBURTON ENERGY SERVICES GROUP 





HYDROCHLORIC ACID (NEAT), BULK PAGE 1 

MATERIAL SAFETY DATA SHEET DATE: 10-09-92 
HALLIBURTON SERVICES REVISED DATE 04-09-92 

DUNCAN, OKLAHOMA 73536 

EMERGENCY TELEPHONE: 405/251-3565 OR 405/251-3569 
AFTER HOURS: 405/251-3760 

* * * * * * * * * * * SECTION I - PRODUCT DESCRIPTION * * * * * * * * * * * * * 

CHEMICAL CODE: HYDROCHLORIC ACID (NEAT), BULK PART NUMBER: 070155300 
PKG QTY: BULK APPLICATION: SOLVENT 
SERVICE USED: CHEMICAL SERVICES, I . C. 

* * * * * * * * * * * SECTION I I - COMPONENT INFORMATION * * * * * * * * * * * 

COMPONENT+ + + + + + + + + + PERCENT TLV PEL 

HYDROCHLORIC ACID 31-60 % C 5 PPM C 5 PPM 
* * * * * * * * * * * * SECTION I I I - PHYSICAL DATA * * * * * * * * * * * * * * 

PROPERTY MEASUREMENT 

APPEARANCE CLEAR, COLORLESS LIQUID 
ODOR PUNGENT, ACRID 
SPECIFIC GRAVITY (H20=l) 1.160 
BULK DENSITY 9.66 LB/GAL 
PH 0.8 FOR 1% SOL 
SOLUBILITY IN WATER AT 
20 DEG C. GMS/100ML H20 MISCIBLE 
BIODEGRADABILITY N/D 
PERCENT VOLATILES 35 
EVAPORATION RATE(BUTYL ACETATE=1) >1 
VAPOR DENSITY 1.27 
VAPOR PRESSURE (MMHG) 26.00 
BOILING POINT(760 MMHG) 230 F / 110 C 
POUR POINT N/D 
FREEZE POINT - 50 F / - 45 C 
SOLUBILITY IN SEAWATER TOTALLY MISCIBLE 
PARTITION COEF (OCTANOL IN WATER) NOT EVALUATED 

* * * * * * * * * * SECTION IV - FIRE AND EXPLOSION DATA * * * * * * * * * * * 

NFPA(704) RATING: 
HEALTH 3 FLAMMABILITY 0 REACTIVITY 1 SPECIAL CORROSIVE 

FLASH POINT NONE 
AUTOIGNITION TEMPERATURE N/A F / N/A C 
FLAMMABLE LIMITS (% BY VOLUME) LOWER N/A UPPER N/A 

EXTINGUISHING MEDIA: 
USE WATER SPRAY, FOAM, DRY CHEMICAL, OR CARBON DIOXIDE. 

SPECIAL FIRE FIGHTING PROCEDURES: 
FULL PROTECTIVE CLOTHING AND NIOSH/MSHA APPROVED SELF-CONTAINED BREATHING 
APPARATUS REQUIRED FOR FIRE FIGHTING PERSONNEL. 



UNUSUAL FIRE AND EXPLOSIOrL HAZARDS: 
"MAY FORM EXPLOSIVE MIX^*E WITH STRONG ALKALIS. A 
REACTION WITH STEEL, AND CERTAIN OTHER METALS GENERATES FLAMMABLE AND 

. POTENTIALY EXPLOSIVE HYDROGEN GAS. CONSIDERABLE HEAT IS EVOLVED WHEN 
CONTACTED WITH MANY SUBSTANCES. 
DO NOT ALLOW RUNOFF TO ENTER WATERWAYS. 
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CONTACT CAUSES BURNS TO EYES AND SKIN. 

* * * * * * * * * * * * SECTION V - HEALTH HAZARD DATA * * * * * * * * * * * * 

CALIFORNIA PROPOSITION 65: 
PRODUCT OR PRODUCT COMPONENTS ARE NOT REGULATED UNDER CALIF. PROPOSITION 65. 

CARCINOGENIC DETERMINATION: 
PRODUCT OR COMPONENTS ARE NOT LISTED AS A POTENTIAL CARCINOGEN 
ACCORDING TO : "NTP, IARC, OSHA, OR, ACIGH". 

PRODUCT TOXICITY DATA: TOX IHL-HMN LCLO:1300 MG/30M 
TOX ORL-RBT LD50:900 MG/KG 
TOX IHL-RAT LC50:3124 PPM/1H 
AQU TLM96: 282 PPM 

PRODUCT TLV: 5 PPM HCL 

EFFECTS OF EXPOSURE 
ROUTES OF EXPOSURE: 

EYE OR SKIN CONTACT, INHALATION. 
EYE: 

MAY CAUSE SEVERE BURNS WITH POSSIBLE PERMANENT TISSUE DAMAGE DEPENDING ON 
THE LENGTH OF EXPOSURE AND THE FIRST AID ACTION GIVEN. 

SKIN: 
MAY CAUSE SEVERE BURNS WITH POSSIBLE PERMANENT TISSUE DAMAGE DEPENDING ON 
THE LENGTH OF EXPOSURE AND THE FIRST AID ACTION GIVEN. 

INHALATION: 
VAPOR, MIST OR SPRAY CAUSE SEVERE IRRITATION OF UPPER RESPIRATORY SYSTEM. 

INGESTION: 
CORROSIVE TO MOUTH, ESOPHAGUS, AND STOMACH UPON INGESTION. 

CHRONIC EFFECTS: 
CONTINUED EXPOSURE CAN ERODE THE TEETH. 

OTHER SYMPTOMS AFFECTED: 
BECAUSE OF ITS IRRITATING PROPERTIES, THIS MATERIAL MAY AGGRAVATE AN 
EXISTING DERMATITIS. 

EMERGENCY AND FIRST AID PROCEDURES 
EYE: 

IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. SEEK 
PROMPT MEDICAL ATTENTION. 

SKIN: 
IMMEDIATELY FLUSH SKIN WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES WHILE 
REMOVING CONTAMINATED CLOTHING AND SHOES. SEEK MEDICAL ATTENTION. WASH 
CLOTHING BEFORE REUSE. 

INHALATION: 
REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION, 
PREFERABLY MOUTH-TO-MOUTH. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
SEEK PROMPT MEDICAL ATTENTION. 

INGESTION: 
DO NOT INDUCE VOMITING! GIVE UP TO TWO (2) QUARTS OF WATER TO DILUTE. 



NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON. SEEK MEDICAL 
'ATTENTION. A A 

*r * * * * * * * * * * * SECTION VI - REACTIVITY DATA * * * * * * * * * * * * * 

STABILITY: STABLE 
CONDITIONS TO AVOID: 

NOT APPLICABLE. 
INCOMPATIBILITY (MATERIALS TO AVOID): 

ALKALIES ( EG. AMMONIA AND ITS SOLUTIONS, CARBONATES, SODIUM HYDROXIDE 
(CAUSTIC), POTASSIUM HYDROXIDE, CALCIUM HYDROXIDE, CYANIDES, SULFIDES, 
HYPOCHLORITES, CHLORITES) WHICH CAN GENERATE HEAT WITH SPLATTERING OR 
BOILING AND THE RELEASE OF TOXIC FUMES. 
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HYDROCHLORIC ACID MAY GENERATE AND RELEASE FLAMMABLE HYDROGEN AND TOXIC 
CHLORINE GAS IN THE PRESENCE OF IRON. IN THE PRESENCE OF IRON SULFIDE, 
HYDROCHLORIC ACID MAY PRODUCE HIGHLY TOXIC HYDROGEN SULFIDE. 

HAZARDOUS DECOMPOSITION PRODUCTS: 
MAY RELEASE HYDROGEN AND CHLORINE GAS IN THE PRESENCE OF IRON, AND HYDROGEN 
SULFIDE IN THE PRESENCE OF IRON SULFIDE. 

HAZARD POLYMERIZATION: WON"T OCCUR 
CONDITIONS TO AVOID: 

NOT APPLICABLE. 

* * * * * * * * * * SECTION V I I - SPILL OR LEAK PROCEDURES * * * * * * * * * * 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: 
USE PROTECTIVE EQUIPMENT. ISOLATE SPILL AND STOP LEAK WHERE SAFE. CONTAIN 
AND NEUTRALIZE TO A PH OF 6-8. SCOOP UP AND REMOVE. 
PREVENT RUNOFF FROM ENTERING SEWERS, LAKES, RIVERS, STREAMS OR PUBLIC WATER 
SUPPLIES. 

WASTE DISPOSAL METHOD: 
IF MATERIAL HAS BEEN COMPLETELY NEUTRALIZED, GET APPROVAL FROM A SANITARY 
LANDFILL OPERATOR AND TRANSPORT TO A SANITARY LANDFILL. IF NOT GET APPROVAL 
FROM HAZARDOUS WASTE DISPOSAL FACILITY, AUTHORIZED UNDER EPA/RCRA SUBTITLE C 
OR STATE EQUIVALENT. SHIP ABSORBED MATERIAL TO SITE. 

* * * * * * * * * SECTION V I I I - SPECIAL PROTECTION INFORMATION * * * * * * * * 

RESPIRATORY PROTECTION (USE NIOSH/MSHA APPROVED EQUIPMENT): 
ACID GAS CHEMICAL CARTRIDGE RESPIRATOR. 

VENTILATION: 
USE ONLY WITH ADEQUATE VENTILATION. LOCAL EXHAUST VENTILATION SHOULD BE 
USED IN AREAS WITHOUT GOOD CROSS VENTILATION. 

PROTECTIVE GLOVES: 
BUTYL GLOVES. 

EYE PROTECTION: 
WEAR GOGGLES AND/OR FACE SHIELD. PROVIDE EYEWASH AND QUICK DRENCH SYSTEM. 

OTHER PROTECTIVE EQUIPMENT: 
RUBBER BOOTS. 

WEAR FULL PROTECTIVE SUIT WHEN SKIN CONTACT IS POSSIBLE. 

* * * * * * * * * * * * SECTION IX - SPECIAL PRECAUTIONS * * * * * * * * * * * 

PRECAUTIONARY LABELING HYDROCHLORIC ACID (NEAT), BULK 070.155300 
DANGER! 



MAY CAUSE SEVERE IRRITATION TO EYES AND UPPER RESPJUXATORY SYSTEM. 
'MAY CAUSE SEVERE EYE A A SKIN BURNS. A 
. FOR PRECAUTIONARY STATEMENTS, REFER TO SECTIONS I V ^ I I I . 

OTHER HANDLING AND STORAGE CONDITIONS: 
STORE AWAY FROM ALKALIES. 
STORE IN A COOL WELL VENTILATED LOCATION. 
KEEP CONTAINER CLOSED WHEN NOT IN USE. 
AVOID CONTACT WITH SKIN, EYES AND CLOTHING. 
AVOID BREATHING VAPORS. 

CONTAINER DISPOSITION: 
CONTAINER SHOULD BE TRANSPORTED WITH ALL CLOSURES IN PLACE AND RETURNED 
FOR REUSE. 

* * * * * * * * * * SECTION X - TRANSPORTATION INFORMATION * * * * * * * * * * 

DOT SHIPPING DESCRIPTION: 
RQ-HYDROCHLORIC ACID-CORROSIVE MATERIAL-UN1789 (RQ USED ONLY FOR PACKAGES 
CONTAINING 5000 # OR MORE HCL). PACKAGED:DOT MC-312 OR DOT-E 5403 (DELETE NON 
APPLICABLE TANK NUMBER) 

PN: 070155300 PAGE 4 

* * * * * * * * * * SECTION XI - ENVIRONMENTAL EVALUATION * * * * * * * * * * 

EPA SUPERFUND(SARA) TITLE I I I - HAZARD CLASSIFICATION & ASSOCIATED INFORMATION 
FIRE: N PRESSURE: N REACTIVE: N ACUTE (IMMEDIATE): Y 
CHRONIC (DELAYED): N MIXTURE OR PURE MATERIAL: MIX 

B. EPA - CERCLA/SUPERFUND, 40 CFR 302 (REPORTABLE SPILL QUANTITY) 
1,640 GALS. - HYDROCHLORIC ACID, 

C. EPA - SARA TITLE I I I , CFR 355 (EXTREMELY HAZARDOUS SUBSTANCES) 
PRODUCT CONTAINS NO EXTREMELY HAZARDOUS COMPONENTS 

D. EPA - SARA TITLE I I I , 40 CFR 372 (LIST OF TOXIC CHEMICALS) 
COMPONENT NAME CAS-REG-NO PCT 
HYDROCHLORIC ACID 7647-01-0 31-60 % 

E. COMPONENTS LISTED ON FOLLOWING CHEMICAL INVENTORIES 
TSCA YES CEPA NE EEC YES ACOIN YES NPR NE DRSM NE 

H. EPA - RCRA (HAZARDOUS WASTE), 40 CFR 261 

IF PRODUCT BECOMES A WASTE, IT DOES MEET THE CRITERIA OF A HAZARDOUS 
WASTE BECAUSE OF: 

CORROSIVITY 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

THE INFORMATION WHICH IS CONTAINED IN THIS DOCUMENT IS BASED UPON AVAILABLE 
DATA AND BELIEVED TO BE CORRECT. HOWEVER, AS SUCH AS IT HAS BEEN OBTAINED FROM 
VARIOUS SOURCES, INCLUDING THE MANUFACTURER AND INDEPENDENT LABORATORIES, IT IS 
GIVEN WITHOUT WARRANTY OR REPRESENTATION THAT IT IS COMPLETE, ACCURATE AND CAN 
BE RELIED UPON. HALLIBURTON HAS NOT ATTEMPTED TO CONCEAL IN ANY WAY THE 
DELETERIOUS ASPECTS OF THE PRODUCT LISTED HEREIN, BUT MAKES NO WARRANTY AS TO 
SUCH. FURTHER, AS HALLIBURTON CANNOT ANTICIPATE NOR CONTROL THE MANY 



SITUATIONS IN WHICH THE LIFTED PRODUCT OR THIS INFORMATION MAY BE USED BY OUR 
CUSTOMER, THERE IS NO GUA^JTEE THAT THE HEALTH AND is^ETY PRECAUTIONS 
SUGGESTED WILL BE PROPER UNDER ALL CONDITIONS. IT IS^THE SOLE RESPONSIBILITY 
OF EACH USER OF THE LISTED PRODUCT TO DETERMINE AND COMPLY WITH THE 
REQUIREMENTS OF ALL APPLICABLE LAWS AND REGULATIONS REGARDING ITS USE OR 
DISPOSAL. THIS INFORMATION IS GIVEN SOLELY FOR THE PURPOSES OF HEALTH AND 
SAFETY TO PERSONS AND PROPERTY. ANY OTHER USE OF THIS INFORMATION IS EXPRESSLY 
PROHIBITED. REGULATORY AFFAIRS DEPARTMENT, HALLIBURTON ENERGY SERVICES GROUP 
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^CHARGE PLAN APPLICA&)N 

Oilfield Service Facilities 

Enclosure 4 

Part VII. Form (Optional) 

Sources and Quantities of Effluent and Waste Solids Generated at the Facility - For each source include types 
of effluents (e.g. salt water, hydrocarbons, sewage, etc.), estimated quantities in barrels or gallons per month, 
and types and volumes of major additives (e.g. acids, biocides, detergents, degreasers, etc.). Use of this form 
is optional, but the information requested must be provided. 

Waste Type 

General Composition and Source 
(solvents from small parts cleaning 

oil filters from trucks, etc.) 

Volume 
Per Month 
(bbl or gal) 

Major Additives (e.g. 
degreaser fluids from 
truck washing soap 
in steam cleaners) 

1. Truck Wastes 
(Describe types of original 
contents trucked [e.g. brine, 
produced water, drilling fluids, 
oil wastes, etc]) 

Not Applicable. 

2. Truck, Tank & Drum Washing Washrack. Water 
D i r t and Mud 

65,000 gal/mo 
16 cu,yds./mo Soap 

3. Steam Cleaning of Parts, 
Equipment, Tanks 

Not Applicable. 

4. SolventlDegreaser Use Safety* Kleen Not Applicable 

5. Spent Acids, Caustics, 
or Completion Fluids 
(Describe) 

Not Applicable 



Waste Type 

General Composition and Source 
(solvents from small parts cleaning 

oil fillers from trucks, ac.) 

Volume 
Per Monih 

(001 or gal) 

Major Additives (eg 
degreaser fluids from 
truck washing, soap 
in steam Gleaners) 

6. Waste Slop Oil Not Applicable 

7. Waste Lubrication and 
Motor Oils 

O i l From Trucks 185 Gal/mo None 

8. Oil Filters From Trucks & Engines 54 f i l t e r s / m o None 

9. Solids and Sludges 
from Tanks (Describe 
types of materials [e.g. 
crude oil tank bottoms, 
sand etc.]) 

Not Applicable 

10. Painting Wastes Paint & Paint related 
Materials 

6 gal/mo Hardeners & 
Catalysts 

11. Sewage (Indicate if other 
wastes mixed with sewage; 
if no commingling, domestic 
sewage under jurisdiction 
of the NMEID) 

Sanitary Sewage 
comingled wi th i n d u s t r i a l 
waste water from truck 
washing operation 

65,000 gal/mo Soap 

12. Other Waste Liquids 
(Describe in detail) 

Not Applicable 

13. Other Waste Solids 
(Cement, construction 
materials, used drums) 

Used Drums 50>drums/mo None 



DISCHARGE PLAN APPLICA%>N Enclosure 5 

Oilfield Service Facilities 

Part VIII. Form (Optional) 

Summary Description of Existing Liquid and Solids Waste Collection and Disposal - For each waste type 
listed in Part VII, provide summary information about onsite collection and disposal systems. Information 
on basic construction features, specific descriptions, and wastewater schematics should be provided as required 
in the Guidelines. The use of this form is optional, but the summary information requested must be provided. 

Waste Type 
Tank(T)/ 
Drum(S) 

Floor Drainl(F) 
Sump(S) 

Pits-
Lined(L) or 
Unlined(U) 

Onsite 
Injection 
Well 

Leach 
Field 

Offsite 
Disposal 

1. Truck Wastes Not Applicable 

2. Truck, Tank and Drum 
Washing 

(s) CD Sewer 
Washrack, Floor Sump, 
Offsite Disposal (Washrack 
Sludge i s s o l i d i f i e d tested 
by TXLP and removed to 
disposal s i t e approved by OCD) 

3. Stream Cleaning of Parts, Not Applicable 
Equipment, Tanks 

4. Solvent/Degreaser Use (s) Safety Kleen 
Safety Kleen 

5. Spent Acids, Caustics, Not Applicable 
or Completion Fluids 

6. Waste Slop Oil Not Applicable 



Pits- Onsite 
Tank(T)/ Floor Drainl(F) Lined(L) or Injection Leach Offsite 

Waste Type Drum(S) Sump(S) Unlined(U) Well Field Disposal 

7. Waste Lubrication and (T) - - - - X 
Motor Oils Picked up by- s t a t e c e r t i f i e d Waste O i l Recovery- 69, 

(Included i n Fax) 

8. Oil Filters (S) - - - - X 
Returned to Duncan, OK for Disposal 

9. Solids and Sludges Not Applicable 
from Tanks 

10. Painting Wastes (p) - - _ _ x 
Used paint thinner i s drumed and sent to Duncan, OK for Disposal 

11. Sewage 

12. Other Waste Liquids N o t Applicable 

75. Other Waste Solids 

50 Used Drums 



SEP 15 '92 13:01 FROM HALL I BURTON SERUICES TO 14052513917 PAGE.011 
1 (Prior to eomple^^Part 1, refer to r<gulnUunt and instruction* $.) 

SPILL PREVENTION CONTROL & COUNTERMEASURE PLAN 

PART I 
GENERAL INFORMATION 

Copy 
PART I Enclosure 6 

J. Namcoffjci 1 8»y H a l l i b u r t o n qortHrfrB 

2. ^rprrrffirtlifr P e t r o U u t t I ^ t r v S e r v i c e L o c a t i o n 

3. ' - n t ' r n - ™- ^ E a s t Farmington, New Mexico 

4. Name and address of owner or operator: 

Name Halliburton Services 

Address Drawer 960 _ 

Farmineton. New Ifexico 87499 

5. Designated person accountable for oil spill prevention at facility: 

Name and David S. King District Manager _ 

6. Facility experienced a reportable oil spill event during the twelve months prior to Jan. 10, 1974 
(effective date of 40 C/FRj Part i f f i . / y y E S . complete Attachment # 1.) No 

APPROVAL 

Thi/ SPOC^Pla/i v^l 4e implemented as herein described. 

Signature 

Name David S . King 

Title D i s t r i c t Manager 

C E R T I F I C A T I O N 

I hereby certify that I have examined the facility, and being familiar with the provisions of 40 
CFR, Fart 112, attest that this SPCC Plan has been prepared in accordance with good engineering 
practices. 

Printed Name of Registered Professional Engineer 

(Seal) . 
Signature of Registered Professional Engineer 

Date. Registration No State _ 

(P»rt I ) P»g« 1 «f 3 



SEP 15 '92 13=02 FROM HALLIBURTON SERUICES 

i'AKT I 
GENERAL INFORMATION 

TO 14052513917 PAGE.012 

7. I W n l i i i i Spills — Prediction & fon t rot: 

M.-ijor Typo 

y& 

S<»ti i r t ' of Failure 

D i e s e l Duoken— 
Diachaggc 

Iloae 

Gaso l ine ••Broken 
Dioohflggc 

•Ho oo 

Total 
Quantity 

443-

Uate 
(bbls/hr) 

l>IJ"«.'tioH 
of F1«W* 

Couth 

Secondary 
Containment 

-gaud to aU^uib and' 
I A l l t a i n 

Sand Co absorb a«3" 
c o n t a i n 

A c i d Broken 
p ipe 312 194 South Re ta in ing Wal l 

L i q u i d Gel Broken 
Concent ra te p ipe 

95 147 South Sand to absorb and 
contain 

Discussion: 

Tlie dlian.1 and ̂ aaoline tanka a n uudmgiuuud Lanka wlLlt 
auction plumbinfi tu Lin pump: The acid and liquid gel 
concentration tanks are above ground tanks with double ball 
valves for safety and containment. See attached sight plan 
for location of tanks described. 

Attach map i f ;i|>|»n>)iriatc. 

Name of ̂ » ' y Farmington, New Mexico Camp 

Operator H a l l i b u r t o n Services 



SEP 15 '92 13=02 FROM-HALLIBURTON SERUICES TO 14052513917 PAGE.01 

PART I 
GENERAL INFORMATION 

[h'i»i*u>ixa io ttatr»i<i>i» should \>*: YES. KO, or NA fiVof Aj't/UcnbU).] 

X. entailment or diversionary structures or equipment to prevent oil from reaching 
navigable waters are practicable. (If NO, complete Attachment £2.) J l 0 -

{». Inspections and Records M 

A. The required inspections follow written procedures. *lLA 
II. The written procedures and a record of inspections, signed by the appropriate 

supervisor or inspector, are attached. —- ' A 

Discussion: ••• —— 

10. Personnel Training and Spill Prevention Procedures 
A. Personnel are properly instructed in the following: 

(1) operation and maintenance of equipment to prevent oil discharges, and 
(2) applicable pollution control laws, rules, and regulations. 
Describe procedures employed for instruction: —____ 

Company safety meetings held weekly 

B. Scheduled prevention briefings for the operating personnel are conducted fre­
quently enough to assure adequate understanding of the SPCC Plan. 
Describe briefing r-™c«.™- Company S a f e t y Meetings _ , 

Name of facility Farnringrrm , TOPW Mexico Camp 

Operator TTalUhnrton S e r v i c e s 

(P»rt !> raze » of i 



SEP 15 '92 13:03 FROI^^LL I BURTON SERUICES TO 14052^3917 PAGE. 014 

//'/<<•»• to cuin)>U tiny I'ait 11. AlU'ftmtr A, /r/ef ta regulations und initrnrtioua )k/(rt* ti-7.) 

PART II, ALTERNATE A 
DESIGN AND OPERATING INFORMATION 

ONSHORE FACILITY (EXCLUDING PRODUCTION) 

A. Facility Drainage 
1. Drainage from diked storage areas is controlled lis follows (include operating description 

of valves, pumps, ejectors, etc. (Nolv: Flawcr-typc rah'rs should not be used): 
_.... Ac id . t-anW haft a d ike w i t h l k times s torage c a p a c i t y 

'2. Drainage from undiked areas is controlled us follows (include description of ponds, lagoons, 
or catchment l>asins and methods of, retain ing and returning oil to facility): 

S ight p l a n a t t a c h e d 

The procedure for supervising the drainage of rain water from secondary containment into 
a storm drain or an open watercourse is as follows (include description of (a) inspection for 
pollutants, and (b) method of valving security). (A record of inspection and drainage events 
is to be maintained on a form similar lo Attachment £ 3 ) : 

ĵ Uf\rr»r»y Briefing me eft rig* ara g^b^nl ori rn ni amss 
__ SPCC plants,,and any problems that may exist • 

Cba-i-rm^ GAT-V L. Morris D i x t r i c t Training and Safety Sup. 
-TitUUMI m»l Qwlulintf _Gary. ritiAekm:at D i s t r i c t Warehouseman-
T. r, C T.C. Lasster Frac Operator 

_ _ . ^ c i d John Newton Special Operator 
_r.hpnvical Drum Storage Bryan Voegeli F.E.Q. 

" 'Bulk Plant Rich Calkin Bulk Plant Operator 

Name of facility Fa-nn-lngl-nr) , New Mexico Camp 

Operator Halliburton Services 

<I'*rt II, AlUrmU A) P.ge 1 of & 



SEP 15 '92 13:03 FROM HALLIBURTON SERVICES TO 14052513917 PAGE.015 

^ A R T H. ALTERNATE A 0 
DESIGN AND OPERATING INFORMATION 

ONSHORE FACILITY (EXCLUDING PRODUCTION) 

[AVs/rf>n« fo ttntrtm nit ihould it: YES. S'O. <>r SA (S'ot A)>)*lictil,U).] 

. Hulk Storage Tanks 
I inscribe lank design, materials of construction, full-safe engineering features, and if 

" iuntM. corrosion protection: . . A c i d T*T>k . . J . i P ^ .*$*$t ? a l n t e d t a i * 
irr rank is unlined steel painted tank 

" fiS&<0T. 9/_ _— 

•' Describe secondary containment design, construction materials, and volume: ___ 
A c i d . t a n k - l ^ n l v _ t a n k _ y i t h ^ c o n d a r y containmenrr 
Tt * « r™«rr,,r_rpA painted cinder block 

3. Describe tank Inspection methods, procedures, and recordkeeping: • , , i , ,„. r 
H-Tn.T. ground canko nave year ly tiQhtndctr m f c j pertQi-'mg*-

rnrrn-i r.nrod dai ly-- . — 

I. Internal heating coil leakage is controlled by one or more of the following control factors: 
(a) Monitoring the steam return or exhaust lines for oil. —N/A 

Descrilje monitoring procedure: . 

(l>> Passing the steam return or exhaust lines through a settling tank, skimmer, 
or other separation system. —N/A 

(c) Installing external heating systems. — 

ft. Disposal facilities for plant effluents discharged into navigable watera are 
observed frequently for indication of possible upsets which may cause an oil spill 
event. —X&s. 
Describe method and frequency of observations; , 

y-i -fTVQpgr-r-i.cm dai ly by adminis trat ion and 
q p i l l containment committee ._ 

Name of facility F g ^ n g ^ t > , Nw Mo-rim (lamp 

Operator H a l H W f o n fiprvif.es 

(P«rt IL Alternate A) P««c 2 of S 



SEP 15 '92 13:04 FROf^tflLL I BURTON SERVICES TO 140525^917 PAGE. 016 

^ P A K T II, ALTERNATE A W 
DESIGN AND OPERATING INFORMATION 

ONSHORE FACILITY (EXCLUDING PRODUCTION) 

|A'/S/M'**«- I" tlati un til.-: should he: YES. .VO, nr SA (Sul A)'jilietil,lt).) 

<'. Facility Transfer Operations, Pumping, and Iii-planl Process 
I. Corrosion protection for buried pipelines: 

(a) Pipelines arc wrapped and coated to reduce corrosion. —ULLA— 
(b) Cathodic protection is provided for pipelines if determined necessary by elec-

trolytic testing. -J"iA 
(c) When a pipeline section is exposed, it is examined and corrective action taken 

as necessai"y. **/A 

2. Pi|>cliiic terminal connections are capped or blank-flanged and marked if the pipe-
lino is not in service or on standby service for extended periods. ...N/A 
Dostrilif criteria for determining when to cap or blank-flange: — 

Pipe .supports are designed lo minimize abrasion and corrosion and allow for 
expansion and contraction. N/A 
Describe pij>e support design: — „ 

I. Dest-rilH! procedures for regularly examining all above-ground valves and pipelines (includ­
ing flange joints, valve glands and bodies, catch pans, pipeline supports, locking of valves, 
and metal surfaces) •• . _ _ _ _ _ 

, . . „ y ! C u a l weekly by a i a i n l s t r a t i o n and spi l l—containment committee 

Ji. Describe pit»cedures for warning veliicles entering the facility to avoid damaging above* 
ground piping: .. _ 

A l l pf fhp p inching on the* a c i d tank its wi r rri ri n the rpfaiT) ing 
.. w a l l . . . . Jill-S>£..tihe~ pliimbing on the LGC tank if i under the ta,nk 

pa as not to c r e a t e a v e h i c l e danger. ^Phe d i c a e l and-
.(t.innl-Tn^ mnkn-are undeugraiii.c.— Ae,*auF*? 

Name of facility Farmington, New M P T C ^ O Camp 

Operator Ha 11 i rmrxan. „£e,ry i c, e.s 

CI**rt II. Alternate A) Pag« 5 «f 5 



SEP 15 '92 13:04 FROM HALLIBURTON SERVICES TO 14052513917 PAGE.017 

PART II, ALTERNATE A 
DESIGN AND OPERATING INFORMATIOr 

ONSHORE FACILITY (EXCLUDING PRODUCTION) 

[Response lo atuletncntt shi.uhi /»»•-' YL'S. A'O. or AM (-Vvl ).) 

D. Facility Tank Car & Tank Truck 1-v.uling/UiilfK.ding Rack 
Tank <ai' an<l tank ti-uck loading/unloading occurs at the facility. (If YliS, complete 
] through fi !><;low.) 

1. Loading/unloading procedures meet the minimum requirements and regulations 
of the Department of Transiwrtatton. _ HQ_ 

2. The unloading area has a quick drainage system. . H _ . 

3. The containment system will hold the maximum capacity of any single comjiart-
nienl of a tank truck loaded/unloaded in the plant. . .Xe_ 
Describe containment system design, construction materials, and volume 

A f f4d rank haft t h e containment system t o h o l d t h e u n l o a d i n g 
b u l k d i s t r i b u t o r ' s p r o d u c t . Tr i s conn t r u e t e d o f p a i n t e d 
cinHor blnnVft and w i l l h o l d h h l . o f p r o d r t c t . 

•1. An interlocked warning light, a physical barrier system, or warning signs are pro­
vided in loading/unloading areas to prevent vehicular departure before disconnect 
of transfer lines. . ffo , 
Describe methods, procedures, and/or equipment used lo prevent premature vehicular 
departure: > 

PorcnTfflol np<*-raring r h * H » 1 i w r y ti-nrks arp r p s p n n s i h U f o r 
prnpor anrl s a f e hose h a n d l i n g and t r u c k maneuvering. 

5. Drains and outlets on tank trucks and tank cars are checked for leakage before 
loading/unloading or departure. 

Name of facility y ^ ^ g f n n T Wow Mexico Camp 

Operator H a l U h n r t p n S e r v i c e s 

iVmrt I I . Altrrnate A ) l'a_;« 4 of 5 
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0 ^ PART II, ALTERNATE A £ 
DESIGN AND OPER ATING INFORMATION 

ONSHORE FACILITY (EXCLUDING PRODUCTION) 

| Hrs/muxr Iv btatciHt iiU xlniultl be: YKS. A"C>, "r AM A)'/Jicaltlt).) 

K. Security 

1. Plants handling, processing, or storing oil are fenced. _.Xes.. 

i , Entrance gates are locked and/or guarded when the plant is unattended or not in 
production. —Ye ft 

3. Any valves which permit direct outward flow of a tank's contents are locked 
closed when in non-operating or standby status. Ho 

I. Starter controls on all oil pumps in non-operating or standby status are: 
(a) locked in the off position; —N/4_ 
(b) located at site accessible only to authorized personnel. 

5. Discussion of items 1 through 4 as appropriate: 
This ..fj&ffijL ity. is manned 7 days a week 24 hours per day and 

" competent' personnel are available upon c a l l . 

ti. Discussion of the lighting around the facility: 
_The facility is adequately lighted to meet a l l safety and 
security needs 

Name of facility 

Operator 

Farmington, New Mexico Camp 

Halliburton Services 

(P»rt II. Alternate A) PaBe 5 ol $ 
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v HALLIBURTON SERVICES 
' Farmington, New Mexico Camp 

•i-z D ie se l - tmd Cao Tanko- _ 

>. A c i d Tank 

3. LGC Tank 

Pa in t 
Booth 

LGC Plan t 

.3 

fool 

r 1 
i i 
O f f i c e 

T 
L 

xrs~ 
Fuel I s l a n d 

O 
-O 

OOD 

PAGE.019 

Entrance 

ILU 

Shop 

A c i d Dock 

** TOTAL PAGE.019 ** 


