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Pr ice , Wayne 

From: 
Sent: 
To: 
Subject: 

Price, Wayne 
Wednesday, December 10, 2003 3:27 PM 
Dorinda Manncina (E-mail) 
Ciniza GW-032 Draft Permit 

Dear Dirinda: 

Please find enclosed a very rough draft of the DP. Please provide comments if you wish. 

Sincerely: 

Wayne Price 
New Mexico Oil Conservation Division 
1220 S. Saint Francis Drive 
Santa Fe, NM 87505 
505-476-3487 
fax: 505-476-3462 
E-mail: WPRICE@state.nm.us 

Ciniza 01 DPAPP 
Draft.DOC 
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p Price, Wayne 

Sent: 
To: 
Cc: 
Subject: 

From: Price, Wayne 
Monday, December 08, 2003 3:53 PM 
Wrotenbery, Lori; Anderson, Roger; Chavez, Frank 
Olson, William; Foust, Denny 
Giant Ciniza 

Dear Team: 

Dorinda Mancini, Giant's environmental representative, has requested OCD review the follow issue. 

The issue of Pilot's truck stop (the old Giant truck stop) disposing of untreated commercial and sewage waste into the 
ponds of the refinery. This untreated waste goes into the refinery aeration lagoons where it goes through the same type of 
treatment for refinery wastewater. This type of treatment is primarily designed to remove or reduce benzene to non-
hazardous levels. As pointed out by Giant, it does not do a very good job on certain types of bacteria. Also, in the past on 
occasions, if the truck stop had sewer problems, they would open a by-pass valve and this material would by-pass the 
refinery treatment system and go directly into the evaporation ponds. 

Additional information has come to light regarding this matter. It has been discovered that there is a wide variety of 
possible dangerous substances coming from the Pilot convenience center. Dorinda, has told me that she has discovered 
hypodermic needles, raw sewage waste, ie floaters, paper, etc. All of the Giant employees have been forced to take 
hepatitis shots because of this situation. This is the same water that is currently being sold by Giant for "beneficial" use, 
such as road construction, and dust control. This water has been shown to contain e-coli and fecal coliform bacteria. 
According to Giant, they need to sell this water in order to keep the ponds at safe levels or reduce refinery capacity. 

Dorinda and the rest of the Giant employees, including those at the corporate level, are adamantly opposed to the 
continuance of this practice, since they can't really control Pilot's operations anymore. While this practice has been 
permitted in the past, Giant would like to take this opportunity (renewal of the discharge permit) to change this. They 
would like to be able to rely on us (OCD) to allow them to discontinue acceptance of this waste or require Pilot to install a 
water treatment system. 

I see the following issues: 

1. OCD does not have regulatory authority over Pilot. 
2. The water being placed in the ponds or sold for beneficial use may be a health hazard to the public or wildlife. 
3. Giant indicates they cannot afford to treat the water and needs to continue the sale of the water. 
4. The sale of the truck stop was contingent upon Giant continuing taking the water. 
5. OCD has allowed this in the past when Giant owned the truck stop. 

I need your help on this complex issue. Please let me know when we can meet about this, OCD approval of the 
discharge permit is pending this discussion. 

Thank you. 

Sincerely: 

Wayne Price 
New Mexico Oil Conservation Division 
1220 S. Saint Francis Drive 
Santa Fe, NM 87505 
505-476-3487 
fax: 505-476-3462 
E-mail: WPPJCE@state.nm.us 
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NEW WELL PROJECT Page 1 of 1 

Price, Wayne 

To: 

Sent: 

From Price, Wayne 

Monday, October 06, 2003 10:23 AM 

'Dorinda Mancini'; Price, Wayne; 'david_cobrain@nmenv.state.nm.us' 

Subject: RE: NEW WELL PROJECT 

Approved by OCD October 06, 2003. 

—Original Message— 

From: Dorinda Mancini [mailto:dmancini@giant.com] 
Sent: Monday, October 06, 2003 10:20 AM 
To: 'WPrice@state.nm.us'; 'david_cobrain@nmenv.state.nm.us' 
Subject: NEW WELL PROJECT 
Importance: High 

«Wel l Concurrence letter October 2003.doc» 

I will fax a copy on letterhead and with a signature for the record. Dorinda Mancini 

DISCLAIMER: The information contained in this e-mail message may be privileged, confidential and 
protected from disclosure. If you are not the intended recipient, any further disclosure, use, dissemination, 
distribution or copying of this message or any attachment is strictly prohibited. If you think you have 
received this e-mail message in error, please e-mail the sender at the above address and permanently 
delete the e-mail. Although this e-mail and any attachments are believed to be free of any virus or other 
defect that might affect any computer system into which they are received and opened, it is the 
responsibility ofthe recipient to ensure that they are virus free and no responsibility is accepted by Giant 
Industries, Inc. or its affiliates for any loss or damage arising in any way from their use. 

10/21/2003 



Price, Wayne 

Sent: 
To: 
Cc: 
Subject: 

From: Price, Wayne 
Monday, July 28, 2003 11:42 AM 
'dmancini@giant.com' 
Tom Atwood (E-mail) 
Giant Cineza Discharge Plan 

Contacts: Dorinda Manncina 

The new Deadline for the Discharge plan is September 10, 2003. 

Sincerely: 

Wayne Price 
New Mexico Oil Conservation Division 
1220 S. Saint Francis Drive 
Santa Fe, NM 87505 
505-476-3487 
fax: 505-476-3462 
E-mail: WPRICE@state.nm.us 

l 



NEWMEXICO ENERGY, M r̂NERALS and 
NATURAL RESOURCES DEPARTMENT 

B I L L RICHARDSON Lori Wrotenbery 
Director 

Oil Conservation Division 
Governor 

Joanna Prukop 
Cabinet Secretary 

Memorandum of Meeting or Conversation 

Telephone 
Personal XX 
E-Mail 

Time: 10am-4pm 
Date: July 23, 2003 

Originating Party: OCD/NMED 

Other Parties: Giant personnel 

Subject: Monitoring points for DP renewal 
Discussion: Discussed with Giant a plan to be incorporated into the DP renewal to include all monitoring points 
for both OCD and NMED and discussed plugging of certain wells. 

Conclusions or Agreements: 
Giant's consultant will summarize monitoring points and submit in DP application. 

Signed: 

CC: 

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505 
Phone: (505) 476-3440 * Fax (505) 476-3462 * http://www.emnrd.state.nm.us 
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cinizaboundrywells Page 1 of 1 

P 
Price, Wayne 

From: Price, Wayne 

Monday, April 21, 2003 3:26 PM 

'Dorinda Mancini'; 'david_cobrain@nmenv.state.nm.us'; Price, Wayne 
Sent: 
To: 

Cc: Ed Riege; Steve Morris; Tom Atwood (E-mail); Matt Davis 

Subject: RE: cinizaboundrywells 

Dear Dorinda: 

I have reviewed the attached Well Placement Plans and have the following questions: 

1. If groundwater is encountered and monitor wells are completed, will any of the screen be above the water 
level? 

2. If a sand zone (wet or dry permeable layer) is found directly below the ponds and a confining layer is below 
this, will you complete these as monitoring points? OCD has a concern that if the ponds are leaking into 
this shallow zone then it could be leaving your property without monitoring. 

—Original Message— 
From: Dorinda Mancini [mailto:dmancini@giant.com] 
Sent: Wednesday, April 16, 2003 1:30 PM 
To: 'david_cobrain@nmenv.state.nm.us'; 'WPrice@state.nm.us' 
Cc: Ed Riege; Steve Morris; Tom Atwood (E-mail); Dorinda Mancini; Matt Davis 
Subject: cinizaboundrywells 
Importance: High 

«Wel l Approval letter April 2003.doc» «cinizaboundrywells.doc» 

Dear Wayne and Dave - Here are the Project Scope/Costs and our letter requesting your 
concurrence/approval. 

I will send them via post office also, so you will have copies w/signatures for your files. 

I will be out ofthe office from 4/18-4/27. If you have questions during that time, please call Steve Morris @ 
505.722.0258. I will be keeping in touch with him. 

DISCLAIMER: The information contained in this e-mail message may be privileged, confidential and 
protected from disclosure. If you are not the intended recipient, any further disclosure, use, dissemination, 
distribution or copying of this message or any attachment is strictly prohibited. If you think you have 
received this e-mail message in error, please e-mail the sender at the above address and permanently 
delete the e-mail. Although this e-mail and any attachments are believed to be free of any virus or other 
defect that might affect any computer system into which they are received and opened, it is the 
responsibility ofthe recipient to ensure that they are virus free and no responsibility is accepted by Giant 
Industries, Inc. or its affiliates for any loss or damage arising in any way from their use. 

Dorinda 

4/21/2003 



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

April 16, 2003 

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

Dave Cobrain 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East 
Building 1 
Santa Fe, NM 87505 

RE: Well Placement Approval 

Dear Mr. Price and Mr. Cobrain: 

Over the past several years, your offices and Giant discussed replacement and addition of wells 
along the property boundaries in the Northwest corner of the Ciniza Refinery. We submitted a map 
and description of the proposed wells in our monthly progress reports of 2003. We also included a 
request for closure of Wells OW-2 and OW-3. The new wells will provide better information about 
groundwater quality in the area currently monitored by OW-2 and OW-3. 

As we understand it, the purpose of these new wells is to ensure that no contamination of 
groundwater has occurred and to provide a means to monitor the groundwater on a regular schedule 
(annually) to ensure that any potential future contamination is discovered. 

Included with this request for approval and concurrence of the placement of the wells, is the 
estimated costs (supplied by Precision Engineering, Inc.) for drilling of up to nine wells in three 
locations and the closure of OW-2 and OW-3 (~$66,000). We estimate analytical costs at about 
$3000/well for the initial sampling, for a total project cost of -$100,000. 

Because this is a very significant project with substantial costs, Giant requests your concurrence for 
the location and purpose of the new wells and the closure of OW-2 and OW-3. Once we receive your 
approval, Ciniza will prepare an internal Request for Expenditure for these funds. 

We plan to start drilling in early June, 2003. Your prompt attention and written response is needed to 
secure the funds in time to meet our proposed start date. 

ROUTE 3 

P H O N E BOX 7 

505-722-3833 GALLUP 

FAX NEW M E X I C O 

505-722-0210 8730 



Please contact me at 505.722.0227 or @ dmancini@giant.com with any questions or concerns 
regarding this request. Thank you for your assistance. 

CC: Roger Anderson, OCD 
Dave Cobrain, HWB 
Ed Riege, Env. Superintendent 
Matthew Davis, General Manager (w/o enc.) 
File 

Sincerely, 

Dorinda Mancini 
Environmental Manager, Ciniza Refinery 

Enc 



PRECISION ENGINEERING, INC 
P.O. BOX 422 • LAS CRUCES, NM 88004 

PH: (505) 523-7674 

FAX 505-523-7248 • e-mail: werpei@aol.com 

April 8, 2003 

Ms. Dorinda Mancini 
Giant Refining Company, Inc. 
Ciniza Refinery 
Route 3, Box 7 
Gallup, New Mexico 87301 

Re: Proposal for Refinery Boundary Wells 
Ciniza Refinery Facility Site 

Dorinda, 

This letter is our proposal for installation of monitoring wells at the perimeter of the refinery 
property. Briefly summarized we understand the scope of services will be to install up to three (3) 
wells at each of three (3) locations (up to nine (9) wells total). Additionally, two existing wells, OW-2 
and OW-3, will be closed and permanently sealed. Below is a list and brief description of the tasks 
that will be performed to accomplish the required work to the satisfaction of the OCD, who we 
understand is requiring the work. Should you require, we will discuss our proposed scope with the 
OCD so that there is an understanding with all parties as to our perception of the project needs. 

Mobilize all materials and equipment to the site (Ciniza Refinery). Precision Engineering, Inc. 
will furnish all equipment, personnel, and materials to construct the wells and close out the existing 
wells. In the past, as a cost saving measure the Refinery has elected to furnish some materials (bagged 
cement, and concrete mix as examples). Should the Refinery wish to do this for the proposed project 
the final fee will be adjusted accordingly. Precision Engineering, Inc. will provide lodging and per 
diem for all its personnel assigned to the project. 

Meet with project related personnel and stake the well locations. The wells at the site are 
anticipated to be artesian. New Mexico State guidelines indicate that all wells that are artesian in 
nature are subject to the requirements of the Office of the State Engineer and as such will require 
permitting. Precision Engineering, Inc. will assist Giant Refining Company in obtaining the required 
permits to install the wells. Precision Engineering, Inc. will also notify all individuals as required by 
law as to the time of installation and will invite all OSE officials to be present during the installation. 
It is unlikely these regulatory officials will wish to be present, however, it is our responsibility to make 
the offer. 

Taskl 

Task 2 

SUBSURFACE MODELING 
GEOTECHNICAL INVESTIGATIONS 

MATERIALS TESTING LABORATORY 
ENVIRONMENTAL MONITORING SYSTEMS 



Giant Refiriing-Ciniza Boundary wells April 8,2003 

Task 3 

One boring will be advanced at each of the three locations for the purpose of obtaining a 
detailed stratigraphic log of the site formation. The boring will be sampled continuously using a static 
split barreled intrusion sampler mounted ahead of the advancing auger. The samples will be logged in 
detail with special attention paid to the notation of free water locations. This log will be used to locate 
water bearing zones above the soil/Chinle Formation interface. Precision Engineering, Inc. will meet 
with project related personnel and decisions concerning the location of screens will be made. 
Historically, a gravelly or sandy horizon has been observed to directly overly the unweathered Chinle 
Formation. At many locations at the site this permeable zone is water bearing as a result of water 
accumulation on top of the impervious siltstones and claystones that form the bulk of the Chinle 
Shales. Assuming this zone is water bearing a monitoring well will be placed with screen crossing the 
entire thickness of this layer. If the zone is not water bearing a decision will be made with the 
concurrence of the Refinery Environmental Department representative and, if necessary, 
representatives of appropriate regulatory agencies. These wells will be described as "interface wells" 
and the gravel layer itself will be referred to as the "interface zone" when referred to in this document. 

Where the log ofthe boring indicates there are sand zones above the interface layer that are water 
bearing an additional well will be placed that discretely monitors the water from that upper zone. 
Screen length may vary somewhat in these wells since thickness of the zone(s) being monitored are 
anticipated to vary. Again, prior to placing the screens concurrence from project related parties will be 
obtained. The wells located above the interface zone will be labeled as the "sand wells" and the 
monitored zones will be known as the "sand zones" where referred to later in this document. 

In addition to the wells monitoring the recent alluvial and fluvial sediments above the Chinle 
Formation, an additional well will be advanced to the Sonsela Sandstone; a named sandstone bed 
within the Chinle Formation. It is anticipated that installation of these wells will require a change of 
drilling methods to rotary. Currently it is planned to use "foam" to drill the borings. The use of foam 
as a drilling agent will require little water and has no significant environmental impact of the surface or 
subsurface. The well will be placed to monitor the water that is migrating through the Sonsela 
Sandstone bed. The well designation in this document will be "Sonsela well". 

All wells placed for this activity will be constructed using two (2) inch nominal diameter, schedule 40, 
PVC riser pipe. Screens will be constructed of machine slotted schedule 40, PVC. Slotted pipe will 
have openings of 0.010 inch (#10). All wells will have bottom end caps. The screen and casing will 
be equipped with centralizers that will keep the casing centered in the bore hole and vertical. 
Centralizers will be placed at a maximum of twenty foot intervals to keep the relatively small diameter 
casing from buckling. In the deep wells the casing will be suspended as well to prevent buckling. 

The screen will be sand packed from a point one (1) foot below the bottom of the screen to a point two 
(2) feet above the top of the screen. The sand will be sized to limit the amount of fines that migrate 
laterally into the well. A standard 10-20 grading will be used. It should be noted that because ofthe 
limited amount of water available in some of the water bearing sands and their proximity to adjacent 
clays, development of the wells to clear water is considered unlikely. 

Precision Engineering, Inc. 
C:\bill\Proposal\cinizaboundrywells.doc 
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r Giant Refining-Ciniza Boundary Wells April 8, 2003 

A layer of montmorillonite clay (bentonite) pellets a minimum of two (2) feet in thickness will be 
placed immediately above the sand. It is anticipated that the wells will be somewhat artesian. As a 
result bentonite coated with "confectioner's lacquer" will be used to retard the reaction (hydration) 
with water until the pellets are at the desired location. The confectioner's lacquer is a food grade 
product and will not impact the water quality of the wells. Once the montmorillonite clay has 
hydrated, the wells will be grouted to the surface with slurry comprised of 6% montmorillonite clay 
(bentonite) and 94% Portland Type I-H cement. 

Once the slurry has been allowed to set, an above ground vault will be constructed. The vault will be 
constructed of a six (6) inch steel casing mounted in a four (4) foot square pad. At locations where the 
vault is in danger of being hit by traffic, three (3) inch diameter steel bollards filled with concrete will 
be placed in the surface pad as well. The pad will be sloped away from the vault pipe to facilitate 
drainage away from the well annulus. 

The primary steel vault that shields the PVC riser pipe will extend into the surface pad approximately 
twenty-four (24) inches. The steel protective vault will be capped with a lockable aluminum protective 
casting that indicates the vault contains a monitoring well. The exterior surface of the cap will be 
imprinted with the well designation. The interior ofthe cap will have the date the well was placed, 
total depth of the well, amount of screen and the contact where logs can be obtained. The PVC riser 
pipe will be equipped with a lockable expansion cap. Locks will not be provided, however, keyed 
alike locks can be provided if requested. 

Drilling will be accomplished using the following unit or combination of drilling units: 
CME 75D and CP-650 

Task 4 

The wells will be purged and developed. The primary purpose ofthe purge and development is to 
clean the sediment from the sanding effort. Developing the wells to produce clear water will not be 
part of the development process. 

Task 5 

After all work is complete at each of the three locations the site will be cleaned up and restored 
as close as practical to the predrilling condition. Cuttings will be leveled, or if they are contaminated 
they will be transported to a holding area as designated by Giant Refining Company Environmental 
Department representatives. 

Task 6 

After it is determined the wells that are installed in the above tasks are producing at a rate 
acceptable to Giant Refining Company, wells designated as OW-2 and OW-3 will be closed. Both 
wells report they have been finished with grouted in place PVC casing making pulling the casing 
impossible or impractical at best. It is proposed that the closure process be as follows: 

1) Tremmie a fluidized portland cement grout from the bottom of the well to the top. Grout 
will be treated with fluidizing agents so that it will intrude into the formation and all gravel pack areas. 

Precision Engineering, Inc. 
C:\bill\Proposal\cinizaboundrywells.doc 
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Giant Refinmg-Ciniza Boiindary Wells April 8, 2003 

2) A heavy portland cement grout will then be pumped into the well and pressurized to fi l l all 
annular spaces. Since the casing has been grouted in place, casing splitting then grouting will not be 
required. 

3) Grout volume will be monitored. A grout volume that is a minimum of one and three-
fourths (1-%) of the computed theoretical volume of the well will be injected. 

4) The surface vaults will be removed and disposed of at a location on the facility property 
designated by Giant Refining Company. 

5) Any exposed casing will be cut off below grade and the site will be cleaned up and leveled. 

Task 7 

Well collar (ground) elevations and top of casing elevations will be determined. 

Task 8 

Logs and notes taken during the installation of the wells and during the closure of OW-2 and 
OW-3 will be provided to Giant Refining Company. All well stratigraphy will be entered into the 
Giant Refining-Ciniza data base kept by Precision Engineering, Inc. Although subsurface models will 
not be updated as a part of this project the information will be available for incorporation into any 
future subsurface model updates required by the client. 
End of Tasks 

Because of the decisions that must be made on the site as well as the need for accurate and 
detailed logging, a registered professional geological engineer as well as a geologist will be present at 
the site at all times throughout the project. The engineer and geologist assigned to this project are: 

William H. Kingsley, PE and Nathan A. Sanders 
Additional technicians will be used on this project as required. I f you require resumes of the above 
personnel please contact our office. 

Because the presence or absence of water above the interface zone is not known at the facility 
boundary, a lump sum price is not practical. It is also not 100% certain that there will be water at the 
interface zone, although it is assumed that this will be a monitoring point. It is known that the Sonsela 
Sandstone is located at all points below the facility property. The following has been developed 
considering the variable nature of the upper sediments. 

Mobilization: $4,750.00 
Drill and Log Continuous Boring (Three Locations lump sum): $6,930.00 

Install Interface Wells (per Each): $2,140.00 
Drill and Install Sand Wells (per Each): $2,870.00 

Drill and Install Sonsela Wells (Three Wells lump sum): *$36,500.00 
Close Wells OW-2, OW-3 (lump sum): $1,700.00 

* - If 4" materials are used for these wells - $37,310.00 

I f the total possible scope of this project is performed there will be a total of three (3) sand 
wells, three (3) interface wells, and three (3) Sonsela wells. The nine (9) wells will be located on a 
total of three (3) sites on the Giant Refining-Ciniza Refinery Site. For the purpose of this proposal it 

Precision Engineering, Inc. 
C:\bill\Proposal\cinizaboundrywells.doc 
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Giant Refirung-Ciniza Boundary Wells April 8,2003 

has been assumed that the sand wells will not exceed seventy (70) feet in depth, the interface wells will 
not exceed ninety (90) feet in depth, and the Sonsela wells will not exceed a total depth of one hundred 
sixty (160) feet. I f all portions of the project are performed, and the 4" material option is selected for 
the Sonsela wells only, the fee will not exceed $65,720.00. 

New Mexico Gross Receipts Tax at a rate of 6.5% ($4,271.80 max.) will be added to the final 
fee for this project. 

We will schedule the project to fit your timelines upon receipt of notice to proceed. I f you have 
questions concerning the intent of the proposal or require clarification concerning the proposed tasks, 
contact our office. We look forward to working with you on this project. 

Sincerely, 
Precision Engineering, Inc. 

Precision Engineering, Inc. 
C:\bill\Proposal\cinizaboundrywells.doc 
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FROM: Dorinda Mancini 
Environmental Manager 
Ciniza Refinery, Giant Refining Co. 
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APR 16 '03 0l:40PM GIANT REFINING CO. P.2 

GIRMT 
R E M N I N Q C O M P A N Y 

April 16,2003 

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

Dave Cobrain 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East 
Building 1 
Santa Fe, NM 87505 

RE: Well Placement Approval 

Dear Mr. Price and Mr. Cobrain: 

Over the past several years, your offices and Giant discussed replacement and addition of wells 
along the property boundaries in the Northwest comer ofthe Ciniza Refinery. We submitted a map 
and description ofthe proposed wells in our monthly progress reports of 2003. We also included a 
request for closure of Wells OW-2 and OW-3. The new wells will provide better information about 
groundwater quality in the area currently monitored by OW-2 and OW-3. 

As we understand it, the purpose of these new wells is to ensure that no contamination of 
groundwater has occurred and to provide a means to monitor the groundwater on a regular schedule 
(annually) to ensure that any potential future contamination is discovered. 

Included with this request for approval and concurrence of the placement of the wells, is the 
estimated costs (supplied by Precision Engineering, Inc.) for drilling of up to nine wells in three 
locations and the closure of OW-2 and OW-3 (-$66,000). We estimate analytical costs at about 
$3000/well for the initial sampling, for a total project cost of ~$100,000. 

Because this is a very significant project with substantial costs, Giant requests your concurrence for 
the location and purpose of the new wells and the closure of OW-2 and OW-3. Once we receive your 
approval, Ciniza will prepare an internal Request for Expenditure for these funds. 

We plan to start drilling in early June, 2003. Your prompt attention and written response is needed to 
secure the funds In time to meet our proposed start date. 

PHONE 

IOS-712-mi 

PAX 

ROUTE > 

BOX 7 

GALLUP 

NEW MEXICO 
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APR 16 '03 01:40PM GIANT REFINING CO. 

Please contact me at 505.722.0227 or @ dmanclnkfhffiant.com with any questions or concerns 
regarding this request Thank you for your assistance. 

Dorinda Mancini 
Environmental Manager, Ciniza Refinery 

CC: Roger Anderson, OCD 
Dave Cobrain, HWB 
Ed Riege, Env. Superintendent 
Matthew Davis, General Manager (w/o enc.) 
File 

Sincerely, 

Enc 



APR 16 '03 01:41PM GIANT REFINING CO. 

PRECISION ENGINEERING, INC. 
P.O. BOX 422 • LAS CRUCES, NM 66004 

PH: (505) 523-7674 
FAX 505-523-724B > e-mail: Werpei@aol.com 

April 8,2003 

Ms. Dorinda Mancini 
Giant Refining Company, Inc. 
Ciniza Refinery 
Route 3, Box 7 
Gallup, New Mexico 87301 

Re: Proposal for Refinery Boundary Wells 
Ciniza Refinery Facility Site 

Dorinda, 

This letter is our proposal for installation of monitoring wells at the perimeter ofthe refinery 
property. Briefly summarized we understand the scope of services will be to install up to three (3) 
wells at each of three (3) locations (up to nine (9) wells total). Additionally, two existing wells, OW-2. 
and OW-3, will be closed and permanently sealed. Below is a list and brief description of the tasks 
that will be performed to accomplish the required work to the satisfaction of the OCD, who we 
understand is requiring the work. Should you require, we will discuss our proposed scope with the 
OCD so that there is an understanding with all parties as to our perception of die project needs. 

Mobilize all materials and equipment to the site (Ciniza Refinery). Precision Engineering, Inc. 
will furnish all equipment, personnel, and materials to construct the wells and close out the existing 
wells. In the past, as a cost saving measure ihe Refinery has elected to furnish some materials (bagged 
cement, and concrete mix as examples). Should the Refinery wish to do this for the proposed project 
the final fee will be adjusted accordingly. Precision Engineering, Lie. will provide lodging and per 
diem for all its personnel assigned to the project. 

Meet with project related personnel and stake the well locations. The wells at the site are 
anticipated to be artesian. New Mexico State guidelines indicate that all wells that are artesian in 
nature are subject to the requirements of the Office of the State Engineer and as such will require 
permitting. Precision Engineering, Inc. will assist Giant Refining Company in obtaining the required 
permits to install the wellB. Precision Engineering, Inc. will also notify all individuals as required by 
law as to the time of installation and will invite all OSE officials to be present during the installation. 
It is unlikely these regulatory officials will wish to be present, however, it is our responsibility to make 
the offer. 

Taskl 

Task 2 

SUBSURFACE MODEUNC 
GEOTECHNICAL INVESTIGATIONS 

MATERIALS TESTING LABORATORY 
ENVIRONMENTAL MONITORING SYSTEMS 
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Task 3 

One boring will be advanced at each of the three locations for the purpose of obtaining a 
detailed stratigraphic log ofthe site formation. The boring will be sampled continuously using a static 
split barreled intrusion sampler mounted ahead of the advancing auger, The samples will be logged in 
detail with special attention paid to the notation of free water locations. This log will be used to locate 
water beating zones above the soil/Chinle Formation interface. Precision Engineering, Inc. will meet 
with project related personnel and decisions concerning the location of screens will be made. 
Historically, a gravelly or sandy horizon has been observed to directly overly the unweathered Chinle 
Formation. At many locations at the she this permeable zone is water bearing as a result of water 
accumulation on top of the impervious siltstones and claystones that form the bulk ofthe Chinle 
Shales. Assuming this zone is water bearing a monitoring well will be placed with screen crossing the 
entire thickness of this layer. If the zone is not water bearing a decision will be made with the 
concurrence ofthe Refinery Environmental Department representative and, if necessary, 
representatives of appropriate regulatory agencies. These wells will be described as "interface wells" 
and the gravel layer itself will be referred to as the "interface zone" when referred to in this document. 

Where the log ofthe boring indicates there are sand zones above the interface layer that are water 
bearing an additional well will be placed that discretely monitors the water from that upper zone. 
Screen length may vary somewhat in these wells since thickness ofthe zone(s) being monitored are 
anticipated to vary. Again, prior to placing the screens concurrence from project related parties will be 
obtained. The wells located above the interface zone will be labeled as the "sand wells" and the 
monitored zones will be known as the "sand zones" where referred to later in this document. 

In addition to the wells monitoring the recent alluvial and fluvial sediments above the Chinle 
Formation, an additional well will be advanced to the Sonsela Sandstone; a named sandstone bed 
within the Chinle Formation. It is anticipated that installation of these wells will require a change of 
drilling methods to rotary. Currently it is planned to use "foam" to drill the borings. The use of foam 
as a drilling agent will require little water and has no significant environmental impact of the surface or 
subsurface. The well will be placed to monitor the water that is migrating through the Sonsela 
Sandstone bed. The well designation in this document will be "Sonsela well". 

All wells placed for this activity will be constructed using two (2) inch nominal diameter, schedule 40, 
PVC riser pipe. Screens will be constructed of machine slotted schedule 40, PVC. Slotted pipe will 
have openings of 0.010 inch (#10). All wells will have bottom end caps. The screen and casing will 
be equipped with centralizers that will keep the casing centered in the bore hole and vertical. 
Centralizers will be placed at a maximum of twenty foot intervals to keep the relatively small diameter 
casing from buckling. In the deep wells the casing will be suspended as well to prevent buckling. 

Hie screen will be sand packed from a point one (1) foot below the bottom of the screen to a point two 
(2) feet above the top ofthe screen. The sand will be sized to limit the amount of fines that migrate 
laterally into the well. A standard 10-20 grading will be used. It should be noted that because ofthe 
limited amount of water available in some ofthe water bearing sands and their proximity to adjacent 
clays, development ofthe wells to clear water is considered unlikely. 
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A layer of montmorillonite clay (bentonite) pellets a minimum of two (2) feet in thickness will be 
placed immediately above the sand, fi is anticipated that the wells will be somewhat artesian. Asa 
result bentonite coated with "confectioner's lacquer5' will be used to retard the reaction (hydration) 
with water until the pellets are at the desired location. The confectioner's lacquer is a food grade 
product and will not impact the water quality ofthe wells. Once the montmorillonite clay has 
hydrated, the wells will be grouted to the surface with slurry comprised of 6% montmorillonite clay 
(bentonite) and 94% Portland Type I-n cement. 

Once the slurry has been allowed to set, an above ground vault will be constructed. The vault will be 
constructed of a six (6) inch steel casing mounted in a four (4) foot square pad. At locations where the 
vault is in danger of being hit by traffic, three (3) inch diameter steel bollards filled with concrete will 
be placed in the surface pad as well. The pad will be sloped away from the vault pipe to facilitate 
drainage away from the well annulus. 

The primary steel vault that shields the PVC riser pipe will extend into the surface pad approximately 
twenty-four (24) inches. The steel protective vault will be capped with a lockable aluminum protective 
casting that indicates the vault contains a monitoring well. The exterior surface ofthe cap will be 
imprinted with the well designation. The interior ofthe cap will have the date the well was placed, 
total depth ofthe well, amount of screen and the contact where logs can be obtained. The PVC riser 
pipe will be equipped with a lockable expansion cap. Locks will not be provided, however, keyed 
alike locks can be provided if requested. 

Drilling will be accomplished using the following unit or combination of drilling units: 
CME 75D and CP-650 

Task 4 

The wells will be purged and developed. The primary purpose ofthe purge and development is to 
clean the sediment from the sanding effort. Developing the wells to produce clear water will not be 
part ofthe development process. 

TaskS 

After all work is complete at each ofthe three locations the site will be cleaned up and restored 
as dose as practical to the predrilling condition. Cuttings will be leveled, or if they are contaminated 
they will be transported to a holding area as designated by Giant Refining Company Environmental 
Department representatives. 

Task 6 

After it is determined the wells that are installed in the above tasks are producing at a rate 
acceptable to Giant Refining Company, wells designated as OW-2 and OW-3 will be closed. Both 
wells report they have been finished with grouted in place PVC casing making pulling the casing 
impossible or impractical at best. It is proposed that the closure process be as follows: 

1) Tremmie a fluidized portland cement grout from the bottom ofthe well to the top. Grout 
will be treated with fluidizing agents so that it will intrude into the formation and all gravel pack areas. 
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2) A heavy portland cement grout will then be pumped into the well and pressurized to fill all 
annular spaces. Since the casing has been grouted in place, casing splitting then grouting will not be 
required. 

3) Grout volume will be monitored. A grout volume that is a minimum of one and three-
fburths (1-%) ofthe computed theoretical volume ofthe well will be injected. 

4) The surface vaults will be removed and disposed of at a location on the facility property 
designated by Giant Refining Company. 

5) Any exposed casing will be cut off below grade and the she will be cleaned up and leveled. 

Task 7 

Well collar (ground) elevations and top of casing elevations will be determined. 

Task 8 

Logs and notes taken during the installation ofthe wells and during the closure of OW-2 and 
OW-3 will be provided to Giant Refining Company. AU well stratigraphy will be entered into the 
Giant Refining-Ciniza data base kept by Precision Engineering, Inc. Although subsurface models will 
not be updated as a part of this project the information will be available for incorporation into any 
future subsurface model updates required by the client. 
End of Tasks 

Because ofthe decisions that must be made on the site as well as the need for accurate and 
detailed logging, a registered professional geological engineer as well as a geologist will be present at 
the site at all times throughout the project. The engineer and geologist assigned to this project are: 

William H. Kingsley, PE and Nathan A. Sanders 
Additional technicians will be used on this project as required. If you require resumes ofthe above 
personnel please contact our office. 

Because the presence or absence of water above the interface zone is not known at the facility 
boundary, a lump sum price is not practical. It is also not 100% certain that there will be water at the 
interface zone, although it is assumed that this will be a monitoring point. It is known that the Sonsela 
Sandstone is located at all points below the facility property. The following has been developed 
considering the variable nature ofthe upper sediments. 

Mobilization: $4,750.00 
Drill and Loe Continuous Boring (Three Locations lump sum): $6,930.00 

Install Interface Wella (per Each): $2,140.00 
Drill and Install Sand Wells (per Each); $2,870.00 

Drill and Install Sonsela Wells (Three Wells lump sum): *S36,500.00 
Close Wells OW-2, OW-3 (lump sum): $1,700.00 

* - If 4" materials are used for these wells - $37,310.00 

If the total possible scope of this project is performed there will be a total of three (3) sand 
wells, three (3) interface wells, and three (3) Sonsela wells. The nine (9) wells will be located on a 
total of three (3) sites on the Giant Refining-Ciniza Refinery Site. For the purpose of this proposal it 
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has been assumed that the sand wells will not exceed seventy (70) feet in depth, the interface wells will 
not exceed ninety (90) feet in depth, and the Sonsela wells will not exceed a total depth of one hundred 
sixty (160) feet. If all portions ofthe project are performed, and the 4" material option is selected for 
the Sonsela wells only, the fee will not exceed $65,720.00. 

New Mexico Gross Receipts Tax at a rate of 6.5% ($4,271.80 max.) will be added to the final 
fee for this project. 

We will schedule the project to fit your timelines upon receipt of notice to proceed. If you have 
questions concerning the intent of the proposal or require clarification concerning the proposed tasks, 
contact our office. We look forward to working with you on this project. 

Sincerely, 
Precision Engineering, Inc. 

Precision Engineering, Inc 
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April 7, 2003 

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

RE: February/March 2003 Progress Report 
Giant Refining Co., Ciniza Refinery GW-032 Discharge Plan 

Dear Mr. Price: 

As your office has requested, Ciniza is submitting a progress report on the Discharge Plan renewal 
issues identified in our 12/10/02 meeting. The Draft Permit will be submitted to your office by June 
15, 2003. 

1. Three additional nested wells around ponds - We anticipate that the drilling will start the first 
week in June, 2003. We would like to confirm your approval ofthe proposed sites ASAP so 
that we can request the funds for this work. It is unlikely that Ciniza will receive the funds 
unless the state concurs in writing that our plan meets their approval. We will send a letters 
under separate cover asking for OCD and NMED concurrence. $ \ f / j y j y a / SL^ Z A r ^ ^ L 

Investigate tank farm area near recovery wells and install possible French drain - Enclosed are 
logs from the following borings: 656, 657, 658, 659, 665, and 668. These logs represent 
borings outside the tank farm dikes, to the north, east and northeast, of Tanks 337, 344, and 
345. Please see item # 6 below for the area inside the dike. 

Investigate around old QW-20 high pH area - Enclosed are the original boring log for OW-20~ 
from January, 1981. On January 14 and 15, 2003, Precision Engineering attempted to drill two 
different replacement wells in the same area as the original OW-20. We were unsuccessful in 
replacing OW-20 and closed the well on January 15 th. You will find the logs for the attempted 
replacement wells and the well closure report enclosed. For general information, I am 
enclosing the well closure procedure used_by_Er.ecision Engineering.. 

4. Investigate past OW-29. Find possible channels - Enclosed you will find logs for the following 
borings near and around the area between the NE corner of the tank farm and the North 
boundary ofthe plant: b-1(B1), b-3(B3), 643, 648, 649, MP-4, and MP-9. 

5. Inspect the truck center - At your convenience. 

P H O N E 

505 -722 -3833 

FAX 

505 -722 -02 I 0 

ROUTE 3 

BOX 7 

GALLUP 

NEW M E X I C O 

8730 I 
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6. Find out where OW-17 was located. Now closed, but was originally located w/in tank farm. 
Sonsela wells were closed in this area. - Please see "close up" map of the area near OW-17 
and other wells/borings in the area inside the berms of Tanks 337, 344, and 345. Logs 
enclosed include: 666, 667, RW-5 (recovery well), RW-6 (recovery well). Also enclosed are the 
original logs and well closure reports for wells: OW-16, OW-17, OW-25 and OW-26. 

7. Prevent runoff from the old temporary pond area - Complete. 

8. Show drainage ditches on drawings - Will be included w/Discharge Plan Application due 
to your office by June 15, 2003. 

9. Submit storm water plan - see #8 above 

10. Giant wants to monitor only OW-11, 12, 14, 29, 30 and MW 4 - Groundwater results for all 
wells sampled in 2002 will be submitted to NMED, RCRA Programs and OCD on June 1, 
2003 along with the Discharge Plan Application. 

11. Giant wants to close OW-2 and OW-3 and replace with new ones - see #1 above. 

12. Giant does not want to monitor OW-1, OW-9, and OW-10. RCA wants these wells to be 
checked to make sure they are still under artesian conditions - No additional information. 

13. NMED (RCRA) wants MW-1, 4, 5 and SMW-4 monitored (LTU) - See # 10 above. 

14. RCA wants Pond #2 sampled - We would like to confirm this before we submit the 
discharge plan. As we understand this item, the outlet at Pond #2 will be the compliance 
point for sampling for the wastewater treatment system / evaporation pond system 
interface. Parameters will be established by OCD as part of the new Discharge Plan. 
Ciniza would like to confirm this interpretation as soon as possible. 

15. Old API must be rebuilt or demonstrate that it is not leaking - The API Separator is scheduled 
for cleaning and inspection the week of April 28, 2003. 

16. Giant must complete pressure testing all plant drain lines, sumps, including the tank farms, etc. 
by 6/1/03. - No further sewer testing was completed in February or March 2003. We 
would like to propose completing 80% of the sewer testing by 12/31/03 and the last 20% 
by 12/31/2004. 

17. Giant must complete Discharge Plan submittal by 10/1/03 with monthlv progress reports - In 
progress. To be submitted by 6/15/03. 

18. RCA wants monthly progress reports. - This report for February and March 2003 will be the last 
submitted. 

19. Issues of geological channels need to be resolved - To be resolved. 

20. LWP to spell out in DP all samples to be taken from which wells and analysis, including 
freguency - To be determined. 

rs 



Please feel free to contact me at 505.722.0227 or @ dmancini@aiant.com with any questions or 
concerns you have regarding this report. Thank you for your assistance with our Discharge Plan 
submittal. 

CC: Roger Anderson, OCD 
Dave Cobrain, HWB 
Ed Riege, Env. Superintendent 
Matthew Davis, General Manager (w/o enc.) 
File 

Sincerely, 

Dorinda Mancini 
Environmental Manager, Ciniza Refinery 

Enc 



12/10/02 Meeting held with Giant-Ciniza: GW-032 Dorinda Mancini, Ed Riege, LWP, 
RCA, Dave Cobrain. 

Miriute£j)fjne^tfn^ 

1. Three additional nested wells around ponds. 

2. Investigate tank farm area near recovery wells and install possible French drain 

3. Investigate around old OW-20 high PH area 

4. Investigate past OW-29 Find possible channels 

5. Inspect the truck center 

6. Find out where old OW17 was located. Now closed was inside of tank farm. Sonsela wells were closed in 
this area. 

7. Prevent run-off from old pond area. 

8. Show drainage ditches on drawings 

9. Submit storm water plan 

10. Giant wants to monitor only OW-11,12,14,29, 30 + MW-4 

11. Giants wants to close OW-2&3 replace with new ones 

12. Giant does not want to monitor OW-1,9,10 RCA wants these wells to be checked to make sure they are 
still under Artesia conditions. 

13. NMED (RCRA) wants MW-1,4,5 SWM-4 old LTU 

14. RCA wants pond #2 to be sampled. 

15. Old API must be rebuilt or demonstrate it is not leaking. 

16. Giant must complete pressure testing all plant drain lines, sumps, including tank farms, etc. by June 1, 2003 

17. Giant must complete DP submittal by Oct 1, 2003 with monthly progress reports. 

18. RCA wants monthly progress report. 

19. Issues of geological channels needs to be resolved. 

20. LWP to spell out in DP all samples to be taken from which wells and analysis, including frequency. 
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LOG OF TEST BORINGS 

DEPTH 

FILE «: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATS: 
STATIC HATER: 
BORING ID: 
PAGET 

97-070 
6929.2 
35.0' 
TM 
6-10-91 
21.2' 
0656 
1 

MATERIAL CHARACTERISTICS 
(MOISTURE. eOWB-ITIQH. COLOR.GRAINSIZE. ETC. 

HD 

D.0-1.0 
1,0 

***//oo4* SAID, FINE, CIxAYSY, FINE GRAVE-Ir, BROWN, HOIS-T 0.0—23. 

1.0-4.5 

4.5 

///"OO// 
///"OO// 
///"OO// 
///"oa// 
///"oo7/ 
///"oa// 
///"OO// 

CLAY. SLIGHTLY SANDY, SOME- FINE- GR-AVEL, HO-IS-T-, RID BR0BN, FIRM- Ta SOW, N4- OBOR-, 
SOME CHARCOALING 

MORE GRAVELLY. Al. I S ' I t UJ 

4,5-4,8 ""ZZf" SAID, FINE. DAMP. SLIGHTLY CLAYEY. PURPLISH BROWN. NO ODOR 
4.8-6.0 
__UL_ 

///"*-/ 

///"*-•/ 
CLAY. VERY SANDY, FINE, SILTY,. NO. ODOR, PDRPLISH BROWN 

6.0-6.2 i i * LL SAID. FINE TO HBDIDM, CLAYEY. SLIGHTLY SILTY. HOIST, PURPLE RED. NO ODOR 
6.2-7.8 

JA. 

//"*-• 
/•/*"-•// 
//*"-*/•/ 

CLAY, VERY SANDY, FINE, SILTY, SOME CALCAREOUSLY INDURATED APPEARING NODULES, FINE 
GRAVEL, SOME VEGETATION IN SAMPLE, DAMP TO HOIST, PURPLISH BROWN 

7.H.5 LL SAID. VERY FINE TO FINE. CLAYEY. SILTY. SOME CEHENTED SAND. HOIST. PURPLISH BROWN. 
8,5-8,8 m***nt, CLAY, SAND. FHE". SAID" APPEARS TO' BE" IF BAND'S". NO" ODOR. FIRH.'HOTST 
8,8-9,2 i i i SAID, FINE. "CLAYEY, HDTSTT PURPLISFBIOIF/ SLTGHTORANGB TINT ATT.Tf 
9.2-11.5 

11.5-12.2 
12.2 

///*"/// 
///*"/// 
IIIIIII 
111**111 
///"+/// 
111***111 

ll CLAY, SANDY," FTNE7 SmTCHfflCOALINTflrGTrî STOTS IN SAMPLE"," MOTSTT SOME ROOT 
HATTER, HARD", NfrODOr-

CLAY, MOIST, IMS', SIrrGffLY-SILTYT HBWY OtteOttHG, VEGETATfOir; CALCAREOUt-
INDURATION OR- GYf SUH-NflMrgg. Iffr-ODOR-, PUftffrr SH" BROW 

12.2-14.2 

14.2 

i t i ^ y y i t t 

///*"/// 
"*///*" 

INTERBEDDED- SAND-AND- CLAY • 

14.2-17.0 

JUL 

/ / / " " / / 
/ / / " " / / 
/ / / « * * / / 
/ / . / t t * * / / 

/ / / " " / / 
/ / / " " / / 

11 
CLAY. HOIST,- PSS-PLiSS-B«eWSj VBRY-SMB¥, ORANGS-SMDY BANDS IN- CLAY-, W-THfl-
LAYERS TO IS1, NO-ODOR, SOHE-CHARC-OAHSG--

17-0-17.5 t t i LL t i t 

17.5-18.2 
18-2 

/ / / - * / / / 

111-*!!! 

SAM. CLAYEY..STT.TY. FTWRr PIIRPTiTKfl RROWN WTTB ORMIflK TTNT. WO OnOB 
CLAY. SILTY, SANDY, WET_ PURPLISH BROWN̂  SOFT TO FIRM, SOKE VEIfilNfî .EQSSJLBJiLROOTS. 
DARK GREEN. NO ODOR 

18.2-18.8 
18.8 

i i i i . / i i i 

t t t i - / i i i 
SAID. FINE TO MEDIUM, PURPLISH WITH ORANGE BANDS.,. SOHE BLACK BANDING, .SILTY, 
SLIGHTLY CLAYEY. NO ODOR 

18.8-19.7 ////*-/// 20 CLAY, HOIST. ROOT HATTER. PURPLISH BROWN. SLIGHTLY SANDY. SOHE SILT. NO ODOR 
19.7-19.9 i t i t - . i i i SAID. FINE. HOIST. ORANGE BROWN. SLIGHTLY SILTY. SOHE PURPLING. NO ODOR 
19.9-21.2 ///-"/// CLAY. WET. SLIGHTLY SILTY. SANDY. REDDISH PURPLE. FIRM. NO ODOR 
21.2-22.0 
22.0 

ttt. I jut 
i t t . / / i i i 

SAID, FINE, WET, SLIGHTLY WATER BEASI1G. ORANGE BROWN TO PURPLE, NO ODOR, SLIGHTLY 
SILTY. CLAYEY. HODERATELY DENSE 

22.0-22.4 1*1*1*1*1 INTERBEDDED CLAY AND SAND 
22.4-27.2 111*00111 CLAY, HOIST. SLIGHTLY" SANDY. SOME GYPIUI" NODULES' OR CEMENTED SAID", CDTKSTGIATEI7, 

SIZE AND TYPE' OF" BOR'INS: 4 1/4" ID CONTINUOUS" FLIGHT HSA' 
LOGGED" BIT TH" 
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PAGE: 

97-070 
6929.2 
35.0' . 
TH 
6-10-97 
21.2' 
0656 
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MATBfrlAt CHARACTERISTICS 
^ i HMS-TTOB-. CONDITION-. COLOR-; GRAINS IZ E. ETC.) 

HD 
fpPftr 

22.4-27.2 

27.2 

///*00/// 
111*00111 
lll*oolH 
I IM I t 
llholll 
lll*oolll 
/ / / •oo / / / 

25_ 

CLAY. HOIST, S4JG-HTLY SANDY, SOME- GY-PSUM- NODULES- OR CEMENTED -SAffl>> COARSE- C4A-V-E-L, 
WHITE, FINE, NO ODOR, REDDKi- BROWN-

2̂3-. 0—3-2.0 
0 

27.2-27.7 
27.7 

t**/oo*** 
»*lM*** 

SAID, FINE TO MEDIDH, SLIGHTLY WATER BEARING, SLIGHTLY CLAYEY, FINE GRAVEL, REDDISH 
BROWN WITH PURPLE TINT. N 

27.7-28.0 ///"*/// CLAY, SILTY. HOIST TQ WET, SLIGHTLY SANDY. RED BROWN. FIRM. NO ODOR 
28.0-28.8 
28,? 

oo//--**o 
oo//--**o 

GRAVEL. FINE TO COARSE, CLAYEY, SILTY, SANDY, FINE, WET, SOHE SANDSTONE NODULES, 
BONE WHITE. NO ODOR 

28.8-29.0 ///"oo// 3JL CLAY, HOIST. SANDY. FINE GRAVEL, RED BROWN, STIFF, NO ODOR 
29.0-32.0 

32.0 

000***000 
000***000 
000***000 
000***000 

GRAVEL, FINE TO COARSE, SANDY, FINE TO COARSE, PURPLE BROWN, 1ATBR BEARIIG. CLAYEY, 
NO ODOR, 30.0'-32.0' HORE COARSE SAND, FINE GRAVEL, WATER BEARING 

32.0-35.0 

I L L 

--II* 

:=//*=== 

--II*-

CHIILE FQRHATTOr 
PURPLISH wrnr&rGirGTOTFBAUDINTJ; CEATEYT SOTrsTora, FINE, ?onrc 
SAND AT 35.0'", DRY 

TOTAL DEPTH 

[SIZE AND TYPE OF BORING: 4 1/4' ID CONTINUOUS FLIGHT HSA 
LOGGED" BT: TH" 
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ELEVATION: 

LOG. QE TEST BORINGS TOTAL.DEPTH: 

97-
633 
40. 

070 
8.4 
0' 

LOGGED BY: TM 

s A 
DATE: 
STATIC WATER: 

6.-10-97 
34.5' 

- p c M • BORING ID: 0657 
L A P PAGB: 1 

DEPTH 
0 
T 

L 
B 

L 
E 

HMBMAL CHARACTERISTICS 
(MOISTURE. CONDITION. COLOR-. GRAINS I ZE. ETC.) 

PID 
(ppt) 

0.0-1.8 

1.8 

II I^H 
111*0*011 
///*o*o// 
IINtdl 

c 
C 
C 

c 

CLAY, DAMP ,F-IRM, SANDY, FINE, SOME FINE GRAVEL-, RED BROWN, NO- ODOR- • O.IH1.0 
O 

1.8-4.5 

4.5 

**-a-/o** 
**-a-/a" 

**-o-/a" 
**-o-/o" 

c 
C 
C 
C 
C 

SAND, FINE TO.. COARSE.,. SILTYr SLIGHTLY CLAYEY, SOME FINE GRAVEL,- RED. BROmr SOME-. 
GYPSDM SPOTŜ  MORE.. COARSE. SAND. AI UL' TQ 4-,5\ DAMP, NO ODOR. 

4.5-5.0 /*/*/*/*/ 5,0 c IHTMBEDDBD CLAY AND SAND 
5.0-5.9 • 

5.9 
///////// 
///////// 

c 
c 
CLAY, MOIST, SLIGHTLY BLOCKY, SHITE GYPSDM SPOTS, CHARCOALING, SOME ROOTS IN SAMPLE 
REDISH BROWN. VERY DARK TO PURPLE CHARCOALING. NO ODOR. VERY STIFF 

5.9-G.2 t t t t t i t t t c SAID, FINE. SOME COARSE. RED BROWN WITH ORANGE TINT 
6.2-8.5 

8.5-10.0. 

10.0-11.2 
11.2 

////-//// 
////-//// 
iiri-iifi 
iiif-fiii 
iiii-uir 
ini-mr 
ini-iin 
////-//// 
////-//// 

10 

c 
c 
c 
c 
c 
c 

r c 
• c 
c 

CLAY, MOIST, SLIGHTLY BLOCKY, SHITE GYPSUM SPOTS, CHARCOALING, SOME ROOTS IN SAMPLE 
REDISH BROWN, VERY DARK TO PURPLE CHARCOALING, NO ODOR, VERY STIFF, SLIGHTLY SILTY 

CLAY, SILTY, SANDY, FINE, SOME GYPSUM SPOTTING, DAMP TO MOIST, REDDISH" BROW WITT 
PURPLE TINT", VERT STIFF TO HSRU, MURE" FISHIER NO" ODOR,' SOME CHHKmTNG" 

CLAY, MOIST; HARD", SLIGHTLY" SILTY, OT' CHARCOAL, PURPLISH BROW, DAMP TO MOIST, 
NO ODOR 

11.2-12/5 i r t - . . / * t r 

t- t - t - . . / t t - i -
c 
c 
SAID, FINE.'STETY", SLIGHTLY CLAYEY", PURPLISH" BRAWN", DAMP, NO ODOR 

12.5 t i * - . / t i - i - c SILTY AT'12-.fr'1 
12.5-13.2 ///-*/// c CLAY. SILTY.- SLIGHTY SANDY. FINE-, SLIGHTLY-FIS5LE-, DAMP. VERY STIFF--. 1EBD-IS-H-BROWN-
13.2-13.8 

13.8 
***..//** 
*«_//« 

c 
c 
SAID, VERY F-Hffi- T6- FINE-; SILTY,-CLAYEY-; BAMF TO-HOIST, RED BROWN} NO-ODOR--

13.8-14.5 
14.5-15.0 

///"-// 
///««// 15 

c 
c 
CLAY, SANDY, TOY FINE-; S4-TLY-, IMP-T4-HOIST, NO-0BOR 
CLAY. SANDY-. FINS, PURPLISH- BROWN- W-IT-H- ORANGE-TIN-T. VERY STIFF-, NO-ODOR. S-ILTY-. IMP-

15.0-15.2 t i t . . / t t i c SAID. FINE. SOR. SLIGS-TLY- CLAYB-Y, •RSBSISS-FBRI'LE WITH ORAN&i-TINi NO-ODOR-
15.2-15.7 
15.7-18.2 

18.2 

///""// 
///////// 
///////// 
///////// 
///////// 

-C 
C 
c 

. C 
c 

CLAY, SILTY-r SANDY,- FINE,. ORANGE- BANDS-02 SAND-IN-CLAY, IJAHP.m-HOISIr.KU)D<ttr RED-
BROWN CLAY -
CLAY HARD, HOIST, REUDTSH BROWN, CHARCOALING, BLOCKY, SOHE CEMENTED SAND AT 17.0V 
NO ODOR 

18.2-18.7 t t t t . / i i i c SAID, FINE,. SLIGHTLY SILTY AND CLAYEY, PURPLISH BROWN WITH ORANGE TINT, SOME BLACK 
18.7 t t t t . / t t t c SAND IN BAND FORM 

18.7-20.0 

20.0-21.0 

21.0-22.2 

22.2-22.5 

/ / / . . t t * / 

///""*/ 
/ / / . . . t t / 

///...**/ 

///*""/ 
111***"! 
///"*-// 
///***-// 

20 
c 
c 
c 
c 
c 
c 
c 
c 

CLAY, SILTY, VERY SANDY, SAND- IN ORANGE BANDS, PURPLE BROWN, DAMP TO MOIST, VERY 
STIFF, NO ODOR 

CLAY, VERY SILTY, SANDY, FINE, DAHP TO HOIST, PURPLISH BROWN, NO ODOR 

CLAY, VERY SANDY, SILTY, SAND -IN ORANGE COLOR, PURPLE BROWN, VERY STIFF, NO ODOR 

LESS SILTY, MORE WHITE GYPSUM SPOTS, SOME CHARCOALING 
LOGGED" BY: m 

1 SIZE AND TYPE OF BORING: 4 1/4" ID CONTINUOUS" FLIGHT HS1 

# 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE 8: 
ELEVATION: 
TOTAL DEPTH: 

97-070 
6938.4 

LOGGED BY: TM 
s DATE: 6-10-97 

s A STATIC WATER: 34.5' 
P C H BORING ID: 0657 
L A P PAGE: 2 
0 L L MATERIAL CHARACTEMSTICS MB 

DEPTH T E E (MOIST-TOE. CONDITION, COLOR-. GRAINSIZE, ETC. 1 (ppfiri-
22.2-23.5 ///"*-// C LESS SILTY,- MORE- WH-I-TE GYP-SUM- SPOTS, SOME CHARCOALING 
23 .5-24 .5 ///"*-// C MORE SANDY, FINE-, SILTY, ORANGE- SAND, PURPLE- BROWN- CLAY 

24.5 ///*»-// c 
24.5-25.0 *»--//** 25 c SAND, FINE- SILttr CLAYEY. ORANGI-Sfi- PURJLE-,. DAMP, NO ODOR 
25.0-26.2 ////*-/// c CLAY, MOIST, REDDISH. BROWN. WITH PURPLE TIHlr SLIGHTLY SANDY, SOWS CHARCOALING,. 

26.2 ////*-/// c SLIGHTLY SILKL HARD. NO ODOR-
26.2-26.7 *»//--** c SAID, FINE, CLAYEI. SILTY. MOTST, nPMTflTSi.HRQHL NO ODOR 
26.7-27.5 ///"*-// c CLAY, VERY SANDY, VERY FINE.TQ. F.LN1, SILTY,. ORANGE PURPLE, HAM, KLQDfiL 

27.5 ///"*-// c 
27.5-28.5 *** __y*t* c SAID, VERY FINE TO FINE, SILTY, CLAYEY, ORANGISH PURPLE, MOIST, NO ODOR 

28.5 t i t . . / t i t c 
28.5-28.8 ////"/// c CLAY. SILTY MOIST, VERY STIFF. SANDY. FINE. PURPLISH BROWN WITH ORANGE TINT. DAMP 
28.8-29.7 t t t . . / i t t c SAID, FINE, SILTY, CLAYEY, SOME COARSE, DAMP, NO ODOR (FINE AND COARSE GRAVEL ZONE 

29.7 **-o-/o** 30 c AT 29.2-29.5) 
29.7-30.5 

///"*-//• 
c CLAY, VERY SANDY, SILTY, DAMP TO MOIST, FISSLE, PURPLE BROWN WITH SOME ORANGE AND 

30.5 ///»*-// c BLACK SAND. NO ODOR 
30.5-31.0 . t t t . . . t t i c SAID, VERY FINE TO FINE, SILTY, MOIST,' ORANGISH RED TO PURPLISH BROWN, NO ODOR 
31.0-33.8 ///*"/// c CLAY, SLIGHTLY SANDY, SILTY, WET, SOME CHARCOAL VEINS, STIFF, REDDISH BROWN 

'///*"/// c JU.O 
///*"/// c 

33.8 ///*--/// c ITCr.O 
33.8-35.9 oo//*Soo c GRAVEL, VERY' CLAYEY', SANDY". Hir TO"COARSE, SILTY GRAVEL IS FINS"TO" COARSE", SOM? 

oo//*Soo c SOFT SANDSTONE"NODULES", SLIGHTLY WATEt BEARING AT' 34.51 

oo//*Soo 35' c SLIGHTLY WATER BEARING AT 3i.21 

oo//*Soo • c 
35.9' oo//*Soo c 35.9-40.0 «--///=« c CHIILF, FORMATiei-

-----III------c CLAYEY. PURPLISH BROWN WITH LIGHT GR5EN- SPOTS) MOIS-T-, BLOCKY 
--III-- c 
--III-- c -

-.-.-411-.-.-. c 
--Ill— c 

• --III— c 
40.0 -.-.-.III---.-. 40 c TOTAL DEPTH 

-

LOGGED" ET: TI 
[SIZE AND TYPE OF BORING: 4 1/4" ID CONTINUOUS FLIGHT HSA 



DI} PC T C T AM D MP T HU DD T UP TUP V T I V J! . 
rItuv.iOi.vn unvjIfiDDKinvj, in-,, flub % . 97-070 

LOCATION: coo- cTTO ni XM 
uuu O L I D r u n n 

6936.2 
Linii/i Kiif Litem LOG OF. TEST BORINGS TOTAL DEPTH: 35.5! 

LOGGED BY: TM 
i S DATE: 6-11-97 
s A STATIC WATER: NOT POUND 

P c M BORING ID: 0658 
L A P PAGE: 1 
0 L L MATERIAL CHARACTERISTICS PID 

DEPTH T E E (MOISTURE.CONDITION. COLOR.GRAINSIZE.ETC A fppri 
0.0-1.5 ///W/ C CLAY, SANDY, FINE, FINE TO COAR-SE- GRAVEL, BROWN-, DAMP, ROOTS-IN SAMPLE-, NO ODOR ALL SAM-PLES 

111*0*011 C 0.0-
lli*o*oll C 

1.5-3.5 li!*o*o-H C CLAY, SANDY, VERY FINE, SIM?, GYPSUM VEINS, RED BROWN, DAMP TO MOIST-, SOME- FINE-
///*o*o// C GRAVEL, NO ODOR 
lll*o*oll C 

3.5 . UN'oJl C 
3.5-4.0 ***lo.fa** C SAID, FINE IQ. CQAiSJv CLAIEl̂  GRAVELLY. Elii AND. COARSE, RED M M , DIME. SOM BQN1 

4.0 ***lolo** C WHITE CEMENTED SAND. NO ODOR 
.4.0-4.2 1111**111 5.0 C CLAY. DRY TO DAMP. BROWN AND WHITE GYPSUM VEINS. STIFF, SLIGHTLY SANDY 
4.2-4.7 *"o/o/** C SAID. FINE TO COARSE, SOME FINE GRAVEL. RED BROWN, CLAYEY, DAMP. HO ODOR 
4.7-5.0 IIIIIIIII C CLAY, DAMP, BROWN AND WHITE GYPSUM VEINS. BLOCKY. STIFF. NO ODOR 
5.0-8.2 "*oo-*** C SAID, FINE TO COARSE, FINE GRAVEL, RED BROWN, DAMP, SLIGHT ORANGE TINT, SLIGHTLY 

"*oo-*** C SILTY, NO ODOR 
***oo-*** C 

8.2 "*oo-*" C 
8.2-9.3 / / /--*// / C CLAY, SILTY, SLIGHTLY SANDY, FINE, BROWN, SOME VEINING, ROOTS IN SAMPLE, DAMP TO 

I I I I I I I C MOIST, NO ODOR 
9.'3 ur-*trr c 9.3-16.0 i i i i 1 . f i t "Iff c SAID, FINE, 'SOME" COARSE; SLIGHTLY CLAYEY, STLTY, REDDISH BROWN", DAW, NO'ODOT 

t t t i / . t t t c 
i i t t / . i i t c 
i t t t / . i i i c 
tt-t-i/. t i t c 
t i l t / . t i t c 
i i t i / . i - i i c 
t t - i i - / . t t i c ORANGE SANE-AT I3.01 TO-13-.21 

"oo//-** c YE2Y GRAVELLY, FINE-, MORE- CLAYEY-, SILTY AT 13-.5-' TO-15.0' -

"oo//-" c 
YE2Y GRAVELLY, FINE-, MORE- CLAYEY-, SILTY AT 13-.5-' TO-15.0' 

"oo//-** 15 c 
"oo//-** c 

16.0 "oo//-** c • 16.0-16.7 

///•••"//• 
c CLAY, SILTYr SAHDXr FINE,. SOME. GYP-SDH. SPOTS-, PURPLISH- BROWNr SOME- ROOT HAT.TEI,-

16.7 •///-**// c STIFF. DAMP- M.QDQL 
16.7-19.8 t t t 0 t 0 t t t c SAID. FINE TO COARSE, SOME FTNR GRAVEL, DAMP. PURPLTSH BROWN, SOME CEMENTED SAND, 

*"0*0*** c NO ODOR 
"*0*0*** c t t t 0 i 0 i t t c 
*"0*0*** c 
*"0*0*** 20 c 

19.8-21.7 t t t 0 t 0 t t t c SAID, MEDIUM TO COARSE, SOME FINE, CLAYEY, RED BROWN, SOME FINE GRAVEL, DAMP, DENSE 
*"0*0*** c CEMENTED SAND, NO ODOR 

21.7 "*0*0*** c 21.7-22.0 . . . t t / / . . c SILT. SANDY, VERY FINE TO FINE. CLAYEY. PURPLISH BROWN. DAMP. STIFF. SAND IS BANDED 
22.0-22.2 t t t t . . t t t c SAID, FINE.' SLIGHTLY SILTY. DAMP, PURPLISH BROWN WITH ORANGE TINT. NO ODOR 
22.2-23.8 / / / -**/ / c CLAY. SILTY, SANDY, FINE", SOME WHITE" SPOTS", PURPLE BROWN, DAMP". NO" OD"OT 

COGGED' BY: Tf 
ISIZB AND TYPE OF BORING': 4 1/4r ID CONTINUOUS FLIGHT USA 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE |: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BORING IDr 
PAGBT 

97-070 
6936.2 
35.5' 
TM 
6.-11-97 
NOT FOUND 
0-658 
2 

MATERIAL CHARACTERISTICS 
f MOISTURE. CONB-ITION. COLOR • GRAINS I ZE. ETC. 1 

PfD 

22.2-23.8 ///--"// CLAY. SILTY. SANDY. FINE. SOME-W«fE SPOTS-. PUR-P-L8 BROWN. DAMP-. NO-OBOR-
23.8-24.0 SAID. VERY FINE TO FINE. SILTY. LIGHT BROWN-. DAMP-, NO ODOR ALL- SAMPLES 
24.0-26.7 

26.7-28.2 

28.2-29.0 
29.0 

//"•/// 
//"-/// 
//"-/// 
//"-/// 
//"-/// 
///"/// 
///**/// 
///"/// 
//*0*0/Z 
H*Q*lll 

21 
CLAY. SANDY, SILTY, DAMP TO- MO-IS-T-, PURPLISH-BROWN-, SOME GYPSUM SPOTS-, NO- OBOR- 0.0 

CLAY. WET, RIH HRDJBL, l U l h SLIGHTLY SANDY,. NO QD.01 

CLAY. SANDY, SET,. GRAVELLYt FINE, REDDISH PURPLEt SOME SHITE MEDIUM GYPSUML NO ODOR 

29.0-29.2 000***000 GRAVEL. COARSE. CEMENTED SAND. COARSE. BONE WHITE, MOIST. WHITE. NO ODOR 
29 2-30, 

i l l 
5 /o*-s//y 

/oH/// 
21 CLAY. SET, GRAVELLY, FINE TO COARSE, SANDY, FINE, SILTY, SANDSTONE, FINE GRAVEL, 

BONE WHITE. RED BROWN, NO ODOR. MORE GRAVELLY AT 30.0' TO 30.5', NOT WATER BEARING 
30.5-35.5 

ILL 
21 

CHIWLE FORMATION 
SHALE, RED BROWN, FISSLE, DAMP, HARD 

TOTAL DEPTH 

LOGOUT BT: TM" 
1 SIZE AND TYPE OF BORING: 4 1/4' ID CONTINUOUS FLIGHT ESA 



LOCATION: 

DEPTH 

SEE SITE PLAN 
CINIZA. REFINES'/ 

PRECISION ENGINEERING, IN! 

LUII ur mil ttUJOJiwi 

FILE I : 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE; 
STATIC WATER: 
BORING ID: 
PAGE: 

MATERIAL CHARACTERISTICS 
fMOIS-TERB, CONDITION-, COLOR-, GRAINSIZE, ETC. \ 

97-070 
6932.1 
20.0' 
WHK 
6-11-97 
10.0' 
0659 
1 

MD 

0.0-3.5 

3.5 

///'O'O// 
///'0*o// 
111*0*0/1 
///*o*o// 
///'o'o// 
///*o'o// 
///'o'o//. 

CLAY. SANDY, FIRM, SOME SCATTERED- FINE- GRAVEL, MOIST 0-. 0-12,0 
0 

3.5-7.5 

7.5 

////'//// 
////*//// 
////*//// 
////*/./// 
////*//// 
////*//// 
////'//// 
////'//// 

i l 

CLAY. WET, STIFF, SQML CARBONATE. FILIMENTS. VERY SLIGHTLY SANDY. RED. BiQHL 

7.5-8.0 OOS/S/Soo GRAVEL. CLAYEY, MAINLY SANDSTONE, FIRM. WET. RED BROWN 
8.0-9.5 

9.5 

""00*** 
""OO1*1 

""00*1* 

SAND, FINE, M0DERATLY DENSE, BROWN, SCATTERED FINE GRAVEL, MOIST 

9.5-10.0 000//SS00 ior GRAVEL, CLAYEY", SAN "AWCHETn SOME FINE, RED" BROWN, DKNSK 
10.0-11.0 

11.0 
tittf-ftti SAID, FINE; SLIGHTLY CLAYET, SLIGHTLY WAW BEARING. SOFT, RWEROW'' 

11.0-15.3 

J5J_ 

itiMtr 
lllhllt 
IftMtl 
IIIHtt 
IIIMH 
UIMU 
1111*411 

CLAY. FIRM," WET'rNOr WSTBR- BfARTNGt , VERY SLIGHTLY'SANDY TO mTY,-BRW1 
RED BROWN -

H-6-

15.3-15,6 ooooSSo&o- -G GRAVEL, DENSE-, R-SD- BR4WN-, SANDSTONE-AND-GBSR-T, MOIST. GRAVEL RCHTOED- Bft-l-' 1-
15.6-20.0 

2L 20 

C 
I- C 

C 
C 
C 
C 
C 
C 
C 

mr.it yoBMmoi-
SBALS, DENSET- RID-BRCUt,. HOIS.Tr EISSLE,. SOME. GREEN. REDDCTION SP-OIS-

0-

0. 

Q 

0 

TOTAL DEPTH 

SIZE AND TYPE OF BORING: 4 1/4" ID CONTINPODS" FLIGHT HSS 
LOGGED' BY: TFT 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

DEPTH 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE |: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BORING ID: 
PAGEr 

97-070 
6934.9 
45.0' 
WHK 
6-12-97 
32.0' 
0665 
1 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION, COLOR-, GRAINSIZE, ETC.) 

WD 

0.0-9.0 limil 
11Illll11 nmn iimn nmn umn nmn nmn nmn nmn umn umn iimui umn umn iimui umn 
lllihlll 

CLAY. WET, RED BROWN, STIFF, SOME TRASH- [METAL PIPE, PLASTIC) - IN- UPPE-R- 2-' 

9.0-17.0-

17.0 

III***!!! 
III***!!! 
/ / /"*/ / / 
/ / /"<#/ 
•JIMtt 
Ill^Ut 
III*-**}!! 
IIIIIII 
III"*!!! imu umn 
III***!!! 
111***111 
111***111 
111***111 
111***111 

11 

l i 

CLAY, SANDY", WET, r m BIOW, FIRM" 

17.0-24.5 1111**111 
////"/// 
/•///"/// 
////"/// 
////"/// 
////"/// 
////"/// 
1111**111 
1111**111 
1111**111 
1111**111 
1111**111 

21 

CLAY. SLIGHTLY SANDY, WET, FIRM. BlOil 

Sm AND TYPE OF BORING: 4 1/4" ID CONTINUOUS FLIGHT HSA 
LOGGED" BT: WHT' 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE |: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE.: 
STATIC WATER: 
BORING ID: 
PAGE: 

97-070 
6934.9 
45.0' 
WHK 
6-12-97 
32.0' 
0665 
2 

MATERIAL CHARACTERISTICS 
f M&IS-TSRE. GOflB-fflQN". COLOR-, GRAINSIZE .ETC.)-

PID 

17.0-24.5 

24.5 

////"/// 
////"/// 
////"/// 

CLAY, SLIGHTLY- SANB-Y, WET, FIRM, BOT-

24.5-28.0 

28.0 

* * t i i t t t * 

********* 
********* 
********* 
********* 
********* 
********* 

21 SAID. FINE, DAMP TO HOIST,- RED BROWN-, "SSSE-T" ODOR- (POSSIBLE ADDITIVE- OR LIGHT END| 

28.0-34.3 

ALL 

ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo-
ooo*S*Soo 
ooo*S*Soa 
oo;o*S*Soo 
ooo*S*Soo 

31 

GRAVEL. SANDY (SANDSTONE,. CHERT), STRONG GASOLINE ODOR (OLD), HOIST'TO WET, NOT 
WATER BEARING, BROWN 

WATER BEARING AT 32..ffr- 3T.ST 

34,3-34,5 / / / / / / / / / CLAY. WET. SOFT. BROfff. Nfl-QW 
34.5-35.0. ********* 35 SAID, PINE...WET. BtflSfr. NQ-QBOfc MODERATELY..BMS-
35...0-41. Q 

41.0 

000***000 
000***000 
000***000 
000***000 
000***000 
.000***000 
000***000 
000***000 
000***000 
000***000 
000***000 
000***000 

i i 

GRAVEL. SANDY, BROWN, WET, "SOT WATER-BEARiNG", POSSIBLE WEAK ••SfflST^OBflfr 

41.0-45.0 

JUL 45 

CHILE FOUtATIOI 
SHALE. SANDY, RED,. SOHE RED SPOTS, DRY, HARD 

TOTAL DEPTH 

(SIZE AND TYPE OF BORING: 4 1/4" ID CONTINUOUS FLIGHT HSA 
LOGGED" BT: WHI 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. FILE I: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY-: 

97-070 
6911.3 
15.0' 
WHK 

P " 
L 

s 
c 
A 

s 
A 
M 
P 

DATE: 
STATIC WATER: 
BORING ID: 
PAGE: 

6-17-97 
NOT FOUND 
0668 
1 

DEPTH 
0 
T 

L 
E 

L 
E 

MATERIAL CHARACTERISTICS 
: 1 MOISTURE. CONDITION-. COLOR. GRAINSIZE, ETC.) • 

PID 

0.0-1.5 

1.5 

111**0011 
111**001/ 
lll**ooll 

C 
C 
C 

CLAY, SANDY, FINE, GRAVELLY, DRY, RED BROWN, SOFT ALL SAM-PLES 
NO ODOR 

1.5-9.0 

isl 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
c 

CLAY, SANDY, RED BROWN, DRY, HARD, WHITE CARBONATE FILAMENTS, ROOT MATTER 

9.0 

III 5.0 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
c 

9.0-11.0 

11.0 

111*0*111 
111*0*111 
111*0*111 
111*0*111 

10-
c 
c 
c 
c 

CLAY, SANDY, RED BROWN, SOFT, WET, SANDIER" THAN ABOVE, SOME FINE" GRAVEL, SOME 
CARBONATE NODDLES 

11.0-11.7 ooo**/Soo c GRAVEL. SANDY. CLAYEY, (SANDSTONE". CHERT)", MOIST, RED BROWN, DENSE" 11.7-15.0 c CHINLE FOMtAHOI-11.7-15.0 
c 
c 
c 
c 
c 
c 

SHALE, RED BROWN TO PURPLE, SOME GREEN'REDUCTION SPOTS, DENSE TO"HARD", MOIST TO DRY-
FURTHER DOWN 

c 
c 
c 
c 
c 
c 

SHALE, RED BROWN TO PURPLE, SOME GREEN'REDUCTION SPOTS, DENSE TO"HARD", MOIST TO DRY-
FURTHER DOWN 

c 
c 
c 
c 
c 
c 

SHALE, RED BROWN TO PURPLE, SOME GREEN'REDUCTION SPOTS, DENSE TO"HARD", MOIST TO DRY-
FURTHER DOWN 

c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 15.0 15 

c 
c 
c 
c 
c 
c 

TOTAL DEPTH 

SIZE AND TYPE OF BORING: 4 1/4" 
LOGGED" BT: 

ID CONTINUOUS FLIGHT HSA 
WET 



PRECISION ENGINEERING, INC. 
— P.O. BOX 422 • LAS CRUCES, NM 88004 -

Ph: (505) 523-7674 
FAX: (505) 523-7248 • E-mail: werpei@aol.com 

October 20, 199* 

Ms. Dorinda Mancini 
Giant Refining Company 
Ciniza Refinery 
Route 3, Box 7~ 
Gallup, New Mexico 87301 

Re: Well Closure Procedures 

Dear Ms. Mancini, 

As you are aware there a v a r i e t y of monitoring v/ell 
i n s t a l l a t i o n types at the Ciniza Refinery s i t e . The following 
summarizes a proposed task scenario f o r a t y p i c a l well closure at 
the Ciniza f a c i l i t y . 

Task I : 

Task I I : 
formation. 

Remove a l l surface vaults and protective casings. 

Determine i f the casing has been grouted i n t o the 

A: I f the casing has been grouted a determination w i l l • 
be made as t o the potential f o r p u l l i n g the casing. I f the 
casing cannot be safely extracted or cannot be extracted with 
reasonable e f f o r t , proceed t o Task I I I . 

B: I f the casing has not been grouted i n place, an 
attempt t o p u l l the casing w i l l be made. I f the casing cannot be 
pulled, the"casing w i l l be s p l i t t o expose the d r i l l i n g annulus. 
The casing w i l l be s p l i t to a point j u s t above the screens or 
perforations. 

Task I I I : Grout tremmie tubing w i l l . b e placed t o the bottom 
of the well w i t h a packer set j u s t above the screens. A l i g h t 
grout consisting of.a f l u i d i z e d portland cement/montmorillonite 
clay (bentonite) mix w i l l be injected i n t o the screened zone. 
The grout, mix w i l l be pumped i n t o the wel l and monitored for 
pressure and volume. The grout w i l l be injected u n t i l the 
i n j e c t i o n volume i s equal t o 1.5 times the calculated volume of 
the well and pressures indicate i n t r u s i o n i n t o the formation. A 
heavy grout w i l l then be injected i n t o the well u n t i l pump 
pressure s t a b i l i z e s . I n j e c t i o n w i l l stop, pressure w i l l be 
allowed t o drop, the packer(s) w i l l be removed. 

A:• I f the casing has been grouted i n place, the 
remainder of the casing w i l l then be grouted t o the surface with 
a heavy f l u i d i z e d portland cement/montmorillonite clay 
(bentonite) grout. 

SUBSURFACE MODELING 
GEOTECHNICAL INVESTIGATIONS 

MATERIALS TESTING LABORATORY 
ENVIRONMENTAL MONITORING SYSTEMS 



B: I f the casing has not been grouted i n place, the 
remaining annulus w i l l be f i l l e d with a l i g h t crrout as described 
above followed by a heavy grout when the annulus has stopped 
taking the l i g h t grout. 

Task IV: The grout w i l l be allowed t o cure twenty four (24) 
hours. Any shrink back w i l l then be f i l l e d with grout t o the 
surface. 

Task V: A closeout report w i l l be provided to the c l i e n t for 
f i n a l f i l i n g . 

I f you have any questions or comments, please c a l l our 
o f f i c e . 

Sincerely, ' 
Precision Engineering, Inc. 



ell Closure Rep< 
Well Identification: OW-20 

Dote of Closure: JANUARY 15. 1939 

505-523-7674 Water Depth At Closure: 32.10' Below Ground Surface 

Length of Casing Extracted: 0 f t Interval 

Length of Perforated Casing: 
Length of Screen Extracted:_ 

A WelI Diameter: 

_ f t Interval: I 

_ f t Interval: 1 

In Interval: 0 to 5 g 

0 

to 

to 

to 
(measured) 

in Interval:; 

in Interval:. 

in Interval: 

to __Z 
in 
t o _ z i 

to I 

Gravel or Sand Pack Length: 
<reported) 

u. f t Interval 

f t Interval 

f t Interval 

f t Interval 

to 

to 

to 

to 

Estimated Sand/Gravel Pack Void Ratio: 0.45 

Estimated Total Well Volume (Including Sand/Gravel Pack): 2 1 ° 4 f t * 

" Volume of Grout: 1 ) 3 5 - 8 f t 3 Type: 11#-Port j o n d Type I - I I/Bentoni 
Bentonite fi% 

I n t e r v a I : 

pth: 

to 

5S' 

2) o r f l anc l Type I - I I / B e n t o n ! 

j n i t e 6% 
0 to 59' 

e p t h : _ 5 S _ _ _ 

Total Grout Volunr 

to 

Depth:. 

'eman: 
W IM! om Ki ngs I ey 

Notes: Grout shrink back Q 24 hr - 0.5' 



_ _ _ T> 

&ST 3 * /7A>/*-U-J~U ! _ _ _ _ _ . i ^ _ _ _ _ 4 _ _ _ _ _ . 

y ^ + ^ x r ^ i t 

•' < 
jf&UJ2?/Z.. ^_»___1___!<^CX/__?_ .*^srM*S 

.̂ _ .̂. .̂ -̂./.̂ _.E. /________<_?£ 

J___r?'*?:.. /--f. *M?.**: J*?.?J*: z.._ __ _ _._2 

- ,2, " 

J _ _ _ _ _ _ / o _ j _ _ _ _ _ ^ ? 



LAB ,SY TEST DATA 

__ 

ATTEK6EKC 
LIMITS STKMCTK TEST DATA ac 

MC _ 
w «_» __ 

=» 
o 

— 
:=«=» *« _ 

_ 

_ ** 
* _ ~ 
• t f ~ M 

4 _ 

«=> ME 

3C 

S*^ 
w 

- < *»* «•» 

_ 
_ 4 * 

MC _ 
w «_» 

z o 
o o 

_ 5 SYMBOLS 

BORING OW-20 
SURFACE ELEYATIOH: eooi FEET 

DESCRIPTION 

5.0 

1.9 

3.4 

l .S 

a TRIASSIC PERIOO 

CHINLE FORMATION • 
GRAY SILTY. FINE SANDY CLAT. 

WEATHERED 

SS 

FILL 

SOFT. HIGHLY 

GRADES KITH SO. GRAYEL-SIZED FRAGMENTS OF 
LI .STONE FROM Z9 FEET 

40 FEET: SHALE, REDDISH SROVH, SILTT, WITH SOKE 
FIKE SATO, AHD OCCASIONAL THIN INTERBEDS Of 
SAN0ST0NE AND LIMESTONE, SOFT. FRESH 

60 FEET: HUOSTOttE. REDOISH BROWN. INTERBEDOED 
WITH LAMINAE OF WHITE TO LIGHT BROWN SAW-
STONE, SOFT, FRESH 

70 FEET: SANDSTONE. BROW. COARSE-GRAINED, 
COMPOSED OF QUARTZ WITH MINOR CHERT, ANO 
LIMESTONE. HARD. FRESH 

SHALE 
82 FEET: SHALE, GRAT, S .TT WITH SC. FINE SAW. 
HARD. FRESH 

BORING COMPLETED AT 83.0 FEET ON 12/19/80. 
4-INCH PVC PIEZOMETER'INSTALLED WITH PERFORATIONS 
FROM 54.0 TO 64.0 FEET. 

GRAVEL PLACED FROM 50.0 TO 64.0 FEET ANO B0RIX6 
. SEALED WITH BENTONITE A«0 CEMENT TO SURFACE. 
GROUNO WATER. LEVEL MEASURED AT 50 .Z FEET BELOW 
GROLWO ON 1/5/81. 

LOG OF BORINGS 



PROJECT: CINIZA OW-2 0 

Replacement' l Continuous Sampling 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

I 

•I c 
I A 
I L 
J E 

FILE #: ' 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

98-199 

Existing 

20.0 

WHK 

1-14-99 

OW-20R1 

1 of 1 

MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR. GRAINSIZE . ETC • ) 

PID 

(ppm) 

0 1111**1IIl\ 1 
|///**////| I 

|Clav. very f i n e sandy, seme erravel,wet red-brown. | 

1.5 |///**////| | | | 
1.5 | ***//**** J J |Sand. f i n e , clayev, moist, red-brown. 1 

2.7 j ***//**** | | 1 1 
2.7 |ooo//oooo] | | _ r _ v e l . sandstone, clayey, moist, red-brown. [ 

3.5 1ooo//oooo1 1 ! 1 
3.5 

\lIIIIIIIl\ \ 
\ / / l l / / / / / \ 5 ^ \ 

|Clav. weak carbonate nodules, hard, wet, red-brown. I 

5.5 \IIIIIIHI\ \ | | 
5.5 \ l 11*1 1*11 I 1 

\l11*1hi l \ 1 
1 l l l * l l * / l \ 1 
\ l l l * l l * l l \ I 
\l11*11*1l\ | 

|Clav. sandy, f i r m , wet, red-brown. ! 

8.3 \ l l l * l l * l l \ 1 1 i 
8.3 l * * 0 * * 0 * * 0 | j 

|**o**o**o| | 

|**o**o**o|10_| 

|S37«„. coarse, aravellv. dense, moist, l i a h t brown. ! 

|**0**0**0| | 1 . 1 
|*+O**o**o| ] | I 
l * * 0 * * 0 * * 0 l 1 1 ' i 
|**0**0**0| | 1 ! 
J**o**o**o| j 1 1 
|**o**o**o| | 1 1 

13 .'5 |**0**0**0| | ! 1 

13.5 |*o*o*o*o*] | |Sa_d/Gravel, coarse, water bearinc? (weak), dark c. ey. I 

14.5 |*o*o*o*o* j | 

• | | | 14.5 I/////////I15 1 |cl_v. s o f t , wet, not water bearinc. arev/black. | 

15.0 J ********* 1 1 |Sa_d. f i n e , loose, water bearina, black. 1 

| 15.9 1 ********* 1 j | ] 

| 15.9 1 ///*///*/1 1 
\ll1*111*l\ 1 
1///*///*/1 I 
l / / / * / / / * / l 1 

|C_av, s l i g h t l y sandy, f i r m , wet not water bearing, red-brown. | 

| 18 . 8 1// /*/ / /*/I 1 | | 
| 18.8 1//*//*//*1 1 |Clav. sandy, s o f t , saturated, .Listening (does not make water), 1 

\ l l * l l * l ! * \ | |black mottled. I 

1 20. 0 !//*//•/. 120 1 1 1 

LOGGED BY: WHK 
SIZE AND TYPE OF BORING: 8-5/8- OD HSA 



PROJECT: CINIZA OW-2 0 

Replacement 2 Continuous Sampling 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

P 

L 

O 

T 

E-ILE #: 98-199 

ELEVATION: Existing 

TOTAL DEPTH: 335.0 

LOGGED BY: WHK 
DATE: 1-15-99 

STATIC WATER: 29.0 

BORING ID: OW-20 Eep 

PAGE: 1 of 2 

MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION• COLOR. GRAINSIZE, ETC•) 
PID 

J _ _ _ 
0-12.5 ********* | t |Sa_d, coarse, sandstone qravel up to three inches at f i v e feet, medium | No odor 

********* | j |dense, moist, red-brown. | | 
********* j j | | 
********* | j 

********* j | | ] 
j ********* | | | | 

- |********* | j 

| ********* | J | | 
j ********* j j | | 
| *********|5,o[ | | 

|*********| J 1 ' 1 
j ********* j j 1 | 
j *********| J | | 
| ********* | j | | 

| ********* J j I 1 
j ********* j j | | 

J *********| J 
] ********* j | | | 

J *********| | |more dense I | 
| ********* jio | ] | 
|*********| | | | 

| *********| J 1 I-
|*********| j | | 
|********* j | I 

1 12.5 | ********* j j | | 

J 12.5 1// / /**// / \ | |C_—v. f i n e sandy, s o f t t o f i r m , wet (not water bearincr) , red-brown. 

1////**///] • | |lacunar banded. | | 

1 u/i**iii \ \ ! | 

\ l l l l * * ! l l \ | I ! 
!////**///|15_| I | 

[ 15.4 ! | 

| 15.4 |//-**-/| | |Clav. very s i l t v , f i n e sandy, s o f t , wet, red brown. | | 

\ l l - * * - l \ I 
! 17.2 i / / _ . * * — / i i | | 

| 17.2 1******_** j j |Sa_d, f i n e , loose, brown. 1 1 
1 17.5 i * * * * * * * * * i i ! | 

| 17.5 \ / / * * - * * l \ I |Clav. f i n e sandy, very s l i c r h t l v s i l t v , s o f t , wet, red-brown. 1 . 1 
|//**-*V| | | | 

\ / / * * - * * l \ | I 1 
|//**--**/|20_| 1 1 
|//**--**/| | | | 

\ / / * * - * * l \ | | | 

\ / l * * - - * * l \ | | | 

\ / / * * - - * * l \ | I I 
\ / / * * - * * l \ | | | 

1 23.2 l//**--WI 1 | \ l / 

LOGGED BY: WHK 

ISIZE AND TYPE OF BORING: 8-5/8" OD HSA 



PROJECT: 

Replacement 

CINIZA OW-2 0 

2 Continuous Samp] 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE # : 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING I D : 

PAGE: 

98-199 

E x i s t i n g 

35.0 

WHK 

1-15-98 

29 .0 

OW-20 r e p 

2 o f 2 

MATERIAL CHARACTERISTICS 

fMOISTURE, CONDITION . COLOR • GRAINSIZE, ETC •) 
PID 

(ram) 

23. 2 23 | |Clav. s o f t , wet, red-brown. | No Odor 

I/////////I | 1 1 
24. 0 M l I I I I I I71 | | 1 ! 
24. 0 1 * * - * * _ * * _ ! | |Sa_d. f i n e , s i l t v . loose, wet (very weak water bearing?) , grey o v e r a l l | Fetted 

1 2 5 • 0 ! **.**_.**_ 25 | |with black bands. 1 Odor 

1 2 5 • 0 1 ********* | Isaw^i f"«, =i">ty. loose, water tyrm^va. brown/grey. 1 1 
| ********* | | 1 • 1 

| 26 4 |********* 1 1 1 
j . 26. 4 \lhlhll- | |Cl_v, s i l t v , s o f t , wet, not water bearing, some grey/black banding. 1 1 
| 27 5 Ml-ll-ll- | | 1 I 
| 27 5 - 1 ********* | |Sand. fine,loose, water bearina. grev/black. t I 
| 28 0 |********* | 1 1 ! 
| 28 0 11 hi 1*11* | |Clav. f i n e sand, s t i f f , wet, not water bearing, red-brown/grey. 1 1 
| 28 9 \l hi | 1 1 1 
| 28 9 1**/**/**/ 30 | |Sa_d. clavev. loose, wet. not water bearing, grey. 1 I 

1**/**/**j | | 1 1 
1**/**/**/ | | 1 1 
1**/**/**/ | | 1 1 

1 31 9 i**/**/**/ | 1 1 I 
1 3 1 9 |**o**0**o | |Sa_d. gravel (sandstone and chert, some degraded shale), moderately dense. | No Odor 

|**0**0**0 | |wet, not water bearing, dark grey, 3 inch sandstone layer at 33.2-33.5. 1 I 
1 3 3 5 |+*o**o**o | | 
1 • 3 3 .•5 i 1 |Shale, some reduction mottling, f i n e blockv, hard, damp to moist, red-brown. i 1 

1 3 5 . 0 !— 35 1 
1 1 
1 1 

SIZE AND TYPE OF BORING: 8-5/8 OD HSA 

LOGGED BY: WHK 



s: o. )ii 

PROJECT: Tank 569 

LOCATION: See Boring Plan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE i : 95-018 
ELEVATION: 6918.6 

TOTAL DEPTH: SO.O 

LOGGED BY: WHK 

DATE: 3-30-9S 

STATIC HATER: 28.0 

BORING ID: B l 

PAGE: 1 

MATERIAL CHARACTERISTICS 

( HOISTURE,CONDITION, COLOR, GRAINSIZE, ETC. ) 

PID 

(ppm) 

0.0-1.2 . * • / / / " • 

*#*///** * 1.0 
Saj d , c l a y e y , damp, brown, s o f t / l o o s e , some l i n e g r a v e l 0.0 

1.2-5.0 I I I - ' — I I 
///....// 
Ill"—/I 

U h // 
/ / / . • - - / / 

Ill"—11 

III"—11 

Clay, eandy, a i l t y , moist t o wet, brown, s t i f f , oome r o o t f i b e r s i n upper 3' 

no odor 

0.0 

5.0-8.8 /// /// 
/// /// 
/// /// 
III—111 
I I I /// 
/// /// 
/// /// 

5.0 Clay, s i l t y , m o i s t , brown, hard, s c a t t e r e d root f i b e r s 

8.6-9.1 OO0///OQ0 Gra v e l , f i n e , c l a y e y , damp, brown, dense, s i l i c a c r a v e j t o 1/2*, no odor 0.0 

9.1-10.0 ///"•/// 

III*—/// 
9.0 Clay, sandy, damp, brown, hard, sone r o o t matter, no odor O.O 

10.0-12.4 I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I , 

1/11/11/I 

I I I I I I I I I 

10 

12, 

Clay, blocfcy, moist t o wet, brown, hard; root matter, g r a d a t i o n a l above and below 0.0 

12.4-16.4 111—"11 
I I I — " 1 1 
I I I — " 1 1 
I I I — " I I 
I I I — " 1 1 
I I I — " I I 
l / l •// 

III—"II 

15 

16 

Clay, s i l t y , sandy, sandier 6' 14' but g r a d a t i o n a l , moist, t o wet, 'brown^ s t i f f t o 

hard, does not appear weathered i n - s i t u , s l i g h t l y f i s s u r e d / pieces (2-3 mm) o f 

c l a y i n sandy.matrix, r o o t matter 

16.4-16.7 Sand, f i n e , m o i s t , red brown, loose 

16.7-17.4 111***111 17 Clay, sandy, wet, brown, v e r y s t i f f 

17.4-22.9 ///++//// 

///++//// 

III++U/I 

I/I++/I1I 

U'l**lll I 

1I1++II1/ 

111++//1I 

///++//// 

II1++II1I 

Clay, s l i g h t l y f i s s u r e d b u t not aa much as above, some 4" s l i g h t l y sandy zones 

some carbonate nodules, wet, dark brown, hard 

O.o 

22.9-30.0 

///"++// 

///**++// 

///...»+// 23 

Clay, s l i g h t l y sandy, some carbonate f i l a m e n t s , occasional i n d i v i d u a l coarse sand 

g r a i n s o f s i l i c a rock, wet, dark brown, s o f t , no odor, f r e e water on t i p o f sample 

but not i n samples 

0.0 

LOGGED BY: WHK 

SIZE AND TYPE OF BORING: -1/4' HSA 



PROJECT? Tank 569 

LOCATION: See Boring Plan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

30.0-32.5 

///*•++// 

///„*++// 

///••++// 

///*•++// 

///*•++// 

///"++// 

///*•++// 

///*-++// 

///••++// 

///"++// 

///••++// 

///"++// 

///.«++// 

+**/0**** 

•**/o**** 

24 

32 

FILE I : 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

95-018 

6918.6 

SO.O 

WHK 

3-30-95 

28.0 

B l 

2 

MATERIAL CHARACTERISTICS 

(HOISTURB,CONDITION,COLOR,GRAINSIZE,ETC. ) 

cont i n u e d f r o n page 1 

Sand, o l i g h t l y c l a y e y , occaaional pebbles, weakly water bcaxxp<T, brown, v e r y 

s o f t / l o o s e 

PID 

(ppm) 

32.5-39.5 /// +// 

/// (•/ / 
/// +// 

/// +// 

/// +// 

/// +// 

/// +// 

/// vl/ 
H I +// 
///—+// 
111 +// 
/// +// 

///__-+// 

/// +// 39 

Clay, s i l t y , aome carbonate f i l a m e n t s and s t a i n i n g , more carbonate f i l a m e n t s below 

32', wet, s a t u r a t e d but not water b e a r i n g , l i g h t brown, s o f t t o f i r m 

0.0 

39.5-41.1 ///OOO/// 

///OOO/// 

///OOO/// 

///OOP/// 41 

C l a y , g r a v e l l y , w e t , s a t u r a t e d bu t not water b e a r i n g , l i g h t brown, s o f t 0.0 

41.1-47.1 •**00**** 

•**O0**** 

***oo**** 
•**oo**** 
***0O+*** 

***oo**** 
* * *oo* * * * 

Sand, coarse, f i n e t o medium g r a v e l l y , w t e r bearing, brown, dense, subrounded 

t o rounded s i l i c a rbek, some sandstone pieces 

0.0 

LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 4--1/4' HSA 



PROJECT: Tank 569 

LOCATION: See Boring P l a n 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

•OOO* 

*OOQ» 

PILE Is 9S-018 
ELEVATION: 6918.6 

TOTAL DEPTH: 50.0 

LOGGED BY: WHK 

DATE: 3-30-95 

STATIC WATER: 28.0 

BORING ID: Bl 
PAGE: 3 

MATERIAL CHARACTERISTICS 

( MOISTURE, CONDITION, COLOR, GRAI NS IZ E, ETC • ) 

continued from page 2 

PID 

(ppm) 

4 47.1-50.0 

50. 

CHINLE FORMATION 

Shale, eome green m o t t l i n g , f i a s l e , moist, hard, s l i g h t l y b l ocky, no odor 0.0 

end 11:00a — depth t o water t 12:15p 28.0-

gro u t h o l e w i t h bentonite/cement/8% grout t o surface 

t i m e end l:15p — water depth a f f e c t e d by hole collapse 

LOGGED B Y : WHK 

f s l Z E AND TYPE OF BORING: 4 - - 1 / 4 - HSA 



°& /> if 

PROJECT: Tank 569 

LOCATION: See Boring Plan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE I : 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

MATERIAL CHARACTERISTICS 

< MOISTURE,CONDITION,COLOR,GRAINSIZE .ETC. ) 

95-018 

6917.6 

30.0 

WHJ; 

3-30-95 

22.3 

B3 

1 

PID 

(ppm> — I 
f 0.0-1.3 ///"OO// 

///"OO// 

Clay, aandy, g r a v e l l y , v e t , brown, s o f t , no odor 0.0 

1.3-2.7 I I I " / / / / 

lll"llll 2.0 

Clay, f i n e aandy, wet, brown t o red brown, s o f t , no odor 0.0 

2.7-5.0 I I I I I I I I I 

I I I I I I I I I 

lllllll/l 

l l / l / l / l l 

I I I I I I I I I 

3.0 

Clay, wet, very s o f t , some r o o t matter 0.0 

S.0-8.4 l l l l / l / l l 

lllilllll 

IUIIIIII 

/ / / / / / / / / 

/ / / / / / / / / 

/ / / / / / / / / 

IUIIIIII 

5.0 

8.0 

C l a y , we t , da rk brown, s t i f f , no odor , some r o o t ma t t e r 

8.4-10.3 ///+++/// 

I I I I I I I 

///+++/// 

I I I I I I I 

9.0 

Clay, carbonate f i l a m e n t s common/ 8 ome carbonate- nodules ' s c a t t e r e d , wet, s t i f f 

r e d brown, no odor 

0.0 

10 .3-10 .6 / / / o o o / / / C l a y , c r r a v a l l y , we t , r ed brown, s t i f f , no odor 

10.6-12.9 ///-.+-_/ 

///*.+-./ 

Ill"*—I 

Clay, f i n e sandy, s i l t y , wet, l i g h t red brown, f i r m , no odor, s c a t t e r e d f i n e 

g r a v e l , some r o o t m a t t e r , some carbonate f i l a m e n t s , s l i g h t l y b l o c k y 

12.9-14.1 ///*4-M-// 

///*+++// 

111*+++// 
13 

Clay, s l i g h t l y sandy, carbonate fila m e n t s abundant, wet, brown, f i r m , carbonate 

f i l a m e n t s s t a i n sample, white CCI2, no odor, r o o t matter abundant 

14.1-14.4 • * * * * + * # . * 14 Sand, f i n e , m o i s t , l i g h t brown, loose, no odor 

14.4-15.3 //* 
//• 

*+--/ 

*+—! 
Clay as a t 12.9"-14.1' but s l i g h t l y more f i n e sand, no odor 0.0 

15.3-16.7 * * */* ** 
*"!*** 16 

Sand, f i n e , s l i g h t l y clayey, moist t o wet, brown, loose, no odor 0.0 

16.7-18.3 /II—1/1/ 

111**11/1 

111**1/11 

111**1/11 

17 

Clay, f i n e sandy i n l a m i n a t i o n s , wet, d u l l brown, s o f t , r o o t m a t t e r common, no odor 0.0 

18.3-18.9 ///////// Clay, blocky, slabby, wet, d u l l brown, f i r m , no odor 0.0 

18.9-20.0 / / / • 

///* 
•/// 
•/// 

19 Clay, v e r y sandy, wet, brown, s o f t o.o f j ; 

20.0-24.4 ** *ooo*** 
***ooo*** 
***ooo*** 
***ooo*** 
* * *ooo* * * 
***ooo** * 
***ooo*** 

20 Sand, v e r y g r a v e l l y , rounded t o subrounded s i l i c a rock, some sandstone w h i t e , some 

odor i n upper 5', s t a i n e d black t o dark grey, water b e a r i n g , dense, m u l t i c o l o r e d 

r e d brown m a t r i x 

5 (upper 6")| 

LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 4--1/4* HSA 



PRECISION ENGINEERING, INC. PILE #: 95-018 

PROJECT! Tank 569 ELEVATION: 6917.6 

LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 

LOGGED BY: 

30.0 

WHK 

1 1 1 S DATE: 3-30-95 

1 1 s 1 A STATIC WATER: 22.3 

j P j C j M BORING ID: B3 

1 L 1 A 1 PAGE: 2 

| 1 ° 1 L 1 L MATERIAL CHARACTERISTICS | PID 

I DEPTH 1 T 1 E 1 E ( MOISTURE, CONDITION, COLOR, GRAINS IZ E, ETC . ) 1 {ppral 

| |***000***1 1 C | fv 

j |•••OOO***|24 1 c 
| 24.4-25.0 1— _.***___[ I c j CHINLE FORMATION | 

f | ».* | 25 | c 1 Shale, very aandy, weathered, qrey, qreen, no odor, hard | 0.0 m-
| 25.0-30.0 I _.__*•+ j j 

j • • I 1 

c 
c 

1 Shale, sandy, f i s s l e , some green grey streaks, moist, hard | 0.0 

i! | 1 + * J j c 1 i | I — i.-* +—-_— I 1 c 1 i 
j J 1 I c 1 m 

j 1 -••>«-.— — _ | j c 1 1 
j 1 *'* — _ I 1 c I 1 | j—.* .[ j c 1 I 
j c 1 1 j | j 30 j c 1 
j TD 1 I I 1 s t o p d r i l l i n g 8 4: 05p 1 

water t 4:20p — 22.3' 

g r o u t t o surface w i t h bentonite/cement 

SIZE AND TYPE OF BORING: 4--1/4" HSA 

LOGGED BY: WHK 



•PROJECT: Giant Refinery 
Ciniza 

PRBCISION ENGINEERING, INC. 

LOG OP TEST BORINGS 

DEPTH 

P . 
•L. 

o; 
T' 

FILB I : 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BORING ID: 
PAGE: • 

S6-133 
6920.1 
50.0 
Ul 
8/22/96 
31.4 
0643 
1 

PID 

0.0-1.0 ///////// 
///////// 

CLAY, LOOSE, DRI, SOFT, RED BROSN 

1.0-1.6 «**///«»« SOB. CLAYEY, DARK BROSN. MOIST. SOFT. APPEARS CONTAMINATED 
1.6-6.3 ///////// 

//////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
IUIIIIII 

iA 

CLAY. RED BROSN, FIRM, SOHE ROOT MATTER, HOIST 

6.3-8.5 111***111 
11 Mit 
fl 1***111 
///*."/// 
111***11! 

SML SASDY, VERY FINE, HOIST, FIRM, RED BROSN, SOHE ROOT HATTER 

8,5-12.3 ///////// 
///////// //////•/// 
IIIIIIIII 
IIIIIIIII 
IIIIIIIII 
IUIIIIII 

1P_ 

CLAY. FIRM, RED BROSN, HOIST 

1U-R5 / / / " - / / / FLAY. SANDY. SILTY. GRADES TO SILT e 12.5 
.H.H3.3 SILT. DRY. FIRM, HOIST. LIGHT BROWS 
13.3-13,5 / / / - / / / CMT, SILTY 
13.5-13.75 t i t t t t t t t SMP, W?S8, HNB,JOT 
13.75-15.8 ////*//// 

////*//// 
1111*11(1 

CLAY, 8EAXLY SANDY, BROW, STIFF, HOIST 

15.8-16.7 ///"'*/// 
111***111 

CLAY. VERY SANDY (COARSE), SET {SOT SATE! BEARING), FIRM, RED BROKH 

16.7-17.75 / / / — / / / 
/ / / - / / / 

CJ_L SILTY, STIFF, HOIST, RED BROW 

17.75-21.8 ///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 

2JL 

CLAY. SET, RED BROSN, STIFF, SOME ROOT MATTER 

21.8-25.3 ///*"/// 
111***11! 
111***111 

CLAY. FINE SANDY, SET, HYDROCARBON ODOR, GREY BROSN, SOHE BLACI MOTTLING, NOT SATER 
BEARING, SOFT 22'-20 ppm 

LOGGED BY: SHI 
SIZE AND TYPE OF BORING: 4 1/4' ID Hollo* Stemmed Amer 



•PROJBCT: 

DEPTH 

Giant Refinery 
Ciniza 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

PILE f: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE:' 
STATIC WATER: 
BORING ID: 
PAGE: 

96-133 
6920.1 
50.0 
WHK 
8-22-96 
31.4 
0643 
2 

MATERIAL CHARACTERISTICS 
(MOISTURE,CONDITION.COLOR,GRAINSIZE,ETC. 

PID 
(gpm) 

21.8-25.3 ///"*/// 
111***111 
111***111 
111***111 
111***111 2L 

CLAY, PINE SANDY, HET, HYDROCARBON ODOR, GREY BROWN, SOME DARK MOTTLING, NOT WATER 
BEARING, SOFT 

22'-20 ppm 

24'-29 ppm 

25.3-27.0 t i t t y t t t i 
i i t i j i t i t 

i i t t j i i t t 

t t t t j f t t t t 

SAID, LOOSE, VERY WET, VERY WEAKLY FLUID BEARING, HYDROCARBON SHEEN, GREY BROWN, 
CLAYEY 

26'-34ppm 

27.0-28.1 t t t t / t t t t 

tttijtttt 
AS ABOVE BUT RED BROWN, LESS ODOR 

28.1-29.5 / / / " / / / / 
/ / / " / / / / 
/ / / " / / / / 

CLAY, SLIGHTLY SANDY, SOFT, WET, NOT HATER BEARING 28'-48ppm 

29.5-31.4 at J j/ttt 
at J J/tti 

l i 
t t t IR tit 

SAID, CLAYEY, SOFT, HET, NOT WATER BEARING, CANNOT DETECT ODOR, VERY WEAK WATER 
BEARING 301-Oppm 

31.4-34.8 ///***/// 
///*"/// 
///*"/// 
111***111 
111***111 
111***111 
111***111 

CLAY, SANDY, FINE, SOFT, WET (NOT WATER BEARING), VERY WEAKLY SANDY > 33.0' 
32'-ODDm 

34'-Oppm 
34.8-36.1 i t i . - t t i i 

t t t . - t t t t 

t t t . - t t t t 

15_ SAND, BROWN, SILTY, GRAVELLY (1'), HOIST, NO ODOR, MODERATELY DENSE 
WATER BEARING 35.0-36.1, NO ODOR 

36.1-41.2 ///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 

40 

CLAY, LIGHT BROWN, CARBONATE SALTS APPEAR AS WEB-LIKE FILIHENTS, SOME ROOT MATTER, 
STIFF 

36'-Oppm 

38'-Oppm 

40'-Oppffl 
41.2-42.7 OOOOOOOOO 

OOOOOOOOO 
OOQOQOQOO 

GRAVEL (2'), CHERT, SANDSTONE, PETRIFIED WOOD, BATES BEARING, MULTICOLORED 

42.7-48.0 

i i 

SHALE, RED, DRY/MOIST/WET, DENSE 
CHILE FORMATION 

42'-20ppm 

44'-30ppm 

LOGGED BY: WHK 
SIZE AND TYPE OF BORING: 4 1/4'ID Hollow Stemmed Auger 



PROJECT: Giant Refinery 
Ciniza 

DEPTH 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE f: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC HATER: 
BORING ID: 
PAGE: 

MATERIAL CHARACTERISTICS 
(MOISTURB.CONDITION. COLOR•GRAINSIZE.ETC.1 

96-133 
6920.1 
50.0 
WHK 
8-22-96 
31.4 ' 
0643 
1 

PID 
(ppul 

42.7-48.0 SHALE, RED, DRY/HOIST/NET, DENSE 
CHILE FORMATION 46'-10ppm 

48.0-50.0 

TOTAL DEPTH 
5JL 

SHALE, DARK RED TO PDRPLE RED, DRY, DENSE 

5_ 

£5. 

48'-Oppm 

50'-Oppm 

SIZE AND TYPE OF BORING: 4 1/41 ID Hollow Stemmed Auger 
LOGGED BY: WHK 



PRECISION ENGINEERING, INC. ^ FILE f: 96-133 
. PROJECT: Giant Refinery A M ELEVATION: 6917.6 

Ciniza ^ LOG OF TEST BORINGS . TOTAL DEPTH: 36.5 
LOGGED BY: WHK 

S DATE: 9-4-96 

s A STATIC WATER: 19' @ 27 HRS 
P c H BORING ID: 0648 
L A P PAGE: 1 
0 L L MATERIAL CHARACTERISTICS PID 

DEPTH T E E (MOISTURE.CONDITION.COLOR.GRAINSIZE.ETC.) (ppil 
0.0-6.2 ///-•//// C CMT, SLIGHTLY SILTY, ROOT HATTER, RED, BROWN, STIFF, MOIST PID-Oppm 

///"//// C ALL SAMPLES 
///"//// c 
///"//// c 
///"//// c 
///-//// c 
///"//// c 
///"//// c 
///"//// c 
///"//// 5,0 c 
///"//// c 

6.2 ///--//// c 6.2-7.1 "*///*** c SAID, CLAYEY, GRADATIONALLY CONTACTS TOP, LOOSE, DRY, RED BROWN 
• 7-.1 t i t / / / t t i c 7.1-8.3 ///-/// c CLAY. VERY SILTY, LAMINAR SILT, DRY-DAMP, FIRM, RED BROWN 

///-/// c 
8.3 /// — /// c 

• 8.3-12.3 -///- c SILT, CLAYEY, LAMINAR, DAMP-DRY, LIGHT BROWN, FIRM, ROOT MATTER 
-til- c 
-III- 10 c. 
-III- c 
-III- c 
-III- c 
-III- c 

12.3 . — III — c 12.3-12.8 t i t . . - t i t c SAID. SILTY. FINE. LOOSE. DRY. RED BROWN 12.8-14.3 ///-/// c CMT. SILTY, STIFF, DAMP, ROOT MATTER, RED BROWN, SILT LAMINAR 
///-/// c 

CMT. SILTY, STIFF, DAMP, ROOT MATTER, RED BROWN, SILT LAMINAR 

14.3 /// — /// c 14.3-16.5 tttoo-*** 15 c SAID. FINE, SCATTERED GRAVEL TO 2", SILTY, RED BROWN, MODERATELY DENSE, DRY-DAMP 
moO*1** c 
tt*QO**** c 

16.5 tttoo**** c 16.5-21.5 tttSS**** c SAID, COARSE-FINE, WET, SOHE SANDSTONE GRAVEL TO 3', RED BROWN, SOME CLAY 6 
"*SS**** c 19.5*20.0, WATER BEARING 6 20.0 
***ss**** c 
*t*SS**** c 
tt*ss**** c 
*t*ss**** c 
tttSgtiit 20 c 
tttSS**** c 
tttss**** c 

21.5 tttgstttt c 21.5-25.0 / / / / / / / / / c LOST SAMPLE-POSSIBLE SOFT, WET, CLAY BASED ON LEFTOVERS IN SAMPLER 
/ / / / / / / / / c 

LOST SAMPLE-POSSIBLE SOFT, WET, CLAY BASED ON LEFTOVERS IN SAMPLER 

/ / / / / / / / / c LOGGED BY: •WHK 
SIZE AND TYPE OF BORING: 4 1/4" ID Hollow Stened Auger 



PROJECT: Giant Refinery 
Ciniza 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

•P 
••L 
0 

PILE f: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC NATER: 
BORING ID: 
PAGE: 

96-133 
6917.6 
36.5 
WHK 
9-4-96 
19.0 8 27 HRS 
0648 
J 

MATERIAL CHARACTERISTICS 
(MOISTURE.CONDITION.COLOR.GRAINSIZE.ETC. 

PID 
(gpm) 

21.5-25.0 

JUL 

///;/// 
///:/// 
////// 

um 25 

LOST SAMPLE-POSSOBLE SOFT, WET, CLAY BASED ON LEFTOVERS IN SAMPLER PID-Oppm 
ALL SAMPLES 

25.0-28.0 

2JL 

////// 
////// 
////// 
////// 
////// 

urn 

CLAY. WET, SOFT, RED BROWN 

28.0-30.0 

• 30.0 

*o*ss*o*o 
*0*SS*"0*0 
*o*ss*o*o 
*o«ss*o*o i i 

SAID & GRAVEL. 4" SANDSTONE, CHERT, WATER BEARING, HYDROCARBON ODOR, LOOSE, 
MULTICOLORED 

30.0-32.0 

32.0 

s=s=s=s=s 
s=s=s=s=s 
s=s=s=s=s 
S=S=S=S=S 

CHULE FORMATION 
SAMPLER REFUSAL-POSSIBLE 'SHEET* ODOR, SANDSTONE i SHALE > 30',• NO ODOR, DRILL 
WITHOUT SAMPLER TO 35\ MATRIX > 301 GREYGREEN, CEMENTED VERY DENSE ROCK § 32' 
DIVE SAMPLER 3'-STUCK IN ROCK 

32.0-36.5 

36.5 

s=s=s=s=s 
s=s=s=s=s 
s=s=s=s=s 
s=s=s=s=s 
s=s=s=s=s 
s=s=s=s=s 
s=s=s=s=s 
s=s=s=s=s 
S=S=S=S=S 

21 

SANDSTONE £ SHALE, HARD, CALCARIOUS CEMENTATION, FINE TO COARSE, SHALE, GREEN-RED B 

TOTAL DEPTH NOTE: HYDROCARBON ODOR APPEARS TO BE CONCETRATED IN HATER LYING ON CHINLE FORMATION 

40 

41 

SIZE AND TYPE OF BORING: 4 1/4' ID Hollow Stemmed Auger 
LOGGED BY: WHK 



PRECISION ENGINEERING, INC. A FILE #: 96-133 
PROJECT: Giant Refinery M V ELEVATION: 6913.4 

Ciniza LOG OF TEST BORINGS TOTAL DEPTH: 30.0 
LOGGED BY: WHK 

S DATE: 9-4-96 
s A STATIC HATER: 20.0 

P C H BORING ID: 0649 • 
L A P PAGE: 1 
0 L L MATERIAL CHARACTERISTICS PID 

DEPTH T E E (MOISTURE.CONDITION.COLOR,GRAINSIZE,ETC.1 (ppm) 
0.0-3.1 ///"//// C CLAY, DAMP, MOIST, RED BROHN, STIFF, SLIGHTLY SILTY, ROOT MATTER PID-Oppm 

///-//// C ALL SAMPLES 
///--//// c 
///--//// c 
///"//// c 

3.1 ///-//// c 3.1-4.0 "*///*** c SAND. CLAYEY, RED BROHN, MODERATELY DENSE, DRY-DAMP 
***///*** c 

SAND. CLAYEY, RED BROHN, MODERATELY DENSE, DRY-DAMP 

4.0 ***!!!*** c 4.0-5.0 ///-/// 5,0 c CLAY. HOIST. RED BROWN. STIFF. SILTY. ROOT MATTER 
5.0-6.0 t t t j j j i t t c SAND, CLAYEY, RED BROWN, SOME COARSE, MODERATELY DENSE, DAMP 
6.0 t i t / j / t t t c 

SAND, CLAYEY, RED BROWN, SOME COARSE, MODERATELY DENSE, DAMP 

6.0-6.9 111***111 c CLAY, SANDY, RED BROHN, VERY STIFF, MOIST 
6.9 IH***III c 

6.9-8.5 ///"*/// c CLAY, SLIGHTLY SILTY, WEAKLY SANDY, SOME CHARCOAL, SOME ROOT MATTER, RED BROHN, 
///"*/// c STIFF 

8.5 ///-*/// c 
8.5-8.9 tttittiii C SAND. MEDIDM. RED BROWN, MODERATELY DENSE. DAMP 
8.9-17.0 111**1111 c CLAY, SLIGHTLY SANDY, RED BROWN, VERY STIFF, MOIST, SOME SCATTERED GRAVEL 

111**1111 10 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 15 c 
111**1111 c 
111**1111 c 
111**11.11 c 

17.0 111**1111 c 17.0-17.3 i t t / / * t i t c SAID. RED BROHN. FINB. MOIST. SLIGHTLY CLAYEY. LOOSE 17.3-23.2 ///oo//// c CLAY, WET, RED BROHN, STIFF, SCATTERED FINE GRAVEL (RARE), SOME WHITE FILIMENTS OF 
///oo//// c CALCIUM CARBONATE SALTS 
///oo//// c 
///oo//// c 
///oo//// 20 c 
///oo//// c 
///oo//// c 
///oo//// c 
///oo//// c 
///oo//// c 
///oo//// c LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 4 1/4" ID Hollow Stemmed Auger 



PROJECT: Giant Refinery 
Ciniza 

PRECISION ENGINEERING, INC. 

LOG OP TEST BORINGS 

DEPTH 

FILE f: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC HATER: 
BORING ID: 
PAGE: 

96-133 
6913.4 
30.0 
HHK 
9-4-96 
20.0 
0649 
2 

MATERIAL CHARACTERISTICS 
(MOISTDRE.CONDITION.COLOR.GRAINSIZE.ETC. 

PID 

22.2-25,0 

25.0 

OOO 
OOO 
OOO 
OOO. 

*/00 
*/0O 
*/00 

*/oo 25 

GRAVEL, SANDY, CHERT, SANDSTONE, SLIGHTLY CLAYEY, RED BROHN, DENSE, VATER BEARING PID-Oppi 
ALL SAMPLES 

25.0-30.0 

JUL 

*sss 

t : : : 

*"= 
*=== 
t - - _ 

*: = s 

* r = = 

*:== 
t — - 30 

CHIILE FORMATION 
SHALE. SANDY, RED BROWN/GREEN INTERBEDS, DENSE, MOIST, NOT HATER BEARING 

TOTAL DEPTH 

i i 

SIZE AND TYPE OF BORING: 4 1/4" ID Hollow Stemmed Auger 
LOGGED BY: HHK 



I'UICIUON 1 NfilNI 1 l(IN(i. INC. I I I I f : <)/ DX/ 
1 OCAIION SI 1 S i l l I'l AN 111VAIION 0901 

Mi(i 01 11 SI UUIUNCS 1 (JI Al 1)1 N i l 
i OOit'ii I) HY: 

30 1 

Wl IK 

1 1 1 s 1 DA1L: 

1 1 s | A | SIAI IC WAIIR: NOI IOIJNI) 

1 1 ('- 1 M | WIRING II). MI'-I 
1 1 1 A | P | I'AOI : 1 

! 1 o ! U 1 | MAfl'RJAl ClIAliACIIHJSIlCS 1 I'll) 
1 DEPTH 1 1 1 t 1 1: | ' (MOlSIURF.CONDlllON.COIOR.fiRAINSI/l-.MC.) 1 (w>m) i 
| 0.0-17.1 \ l l l l l l m \ 1 C [CLAY. SOFT IN UPl'tR 2 FFIil 1HFN STIFF. WFT. RID RROWN. SOMl R(K)I MA1TFR ANO | Al 1 SAMI'I IT, | 

1 I/////////I 1 C |SLICKENSIOED J01NIING 1 0 ! 
1 \ I I I I 1 I J I I \ 1 C | 1 1 
1 c 1 I j 

1 \ / / / / / / ( t l \ 1 c 1 | | 
1 I/////////J J C | | j 

1 \IIIIIIUI\ \ c I | | 
1 C | | | 
1 \i I I I m i l [ | c 1. | | 
1 | / / / / / / / / / | 5 . 0 [ C J 
1 \muuu\ l c l 1 1 
1 \ i i i i i i u i \ | c 1 | | 
1 \i IIIII ui\ i c 1 1 1 
1 \ I I I I I I I I I \ j C j | | 
1 \ i i n im t \ . . L c I 
1 I/////////I i c 1 | | 
1 1 I I I I I I I I I i. | c 1 1. 1 
1 \ I I I I I I I I I \ j C J j j 

\ {IIIUUIIY I c i | | 
1 [/////////IJLPJ C [HARD GREATER THAN 10.0' | | 
1 • l unii i/i i. i C | 1 1 
1 \ I I I I I I I I I \ j C J 
1 \III in mi. i 1 . 1 
1 \ I I I I I I I I I \ | C j | | 
1 \ i i inn / i [ , i C | 1 1 
1 C J ] j 

Ui ut mil. { c |... 1 1 
1 \ i u i I I i u \ i C | 

1 1 m m m L. L c | | | 
1 1//// / / / / / l i l ] C J ] | 

1 \ i i i m u . i i | .c i. 1 • 1 
1 \ i i i m m \ | C | | | 
1 1 m m i u | | c I.. 1 1 
1 17.1 \ m m m \ j C | | | 
|, 17.1-U3.5 J.—//A--I. i 

1—///—1 | 
C | S I L I , GREY BROWN. MODERATELY DENSE. CLAYEY. LAMINATED. DAMP 
c 1 

| 18.5 i — / / / — i i c 1 
| 18.5-21.5 1***///***j j 

1 ***///+**!_ j 
| * * * / / / * * * | 20 ! 

] * * / / / / / * * [ ! 
]**/////**! 
| **///•//** j . 

C [SAND. CLAYEY, MOIST, MODERATELY DENSE, LIGHT RED BROWN, (Qe) 

-C | 

C |MORE CLAY GREATER THAN 20.0 FEET 

C | 

C J 
c 1 
c 1 
C | 
C | 

i 

| LOGGED BY: WHK | 

ISIZE ANO TYPE OF BORING: 4 1/4" ID CONTINUOUS FLIGHT HSA 1 



PRI CIS ION 1 NO INI 1 KING. INC- I l l l l ? 

1 OCA 1 ION. Sll S i l l I'l AN 111VAIION '-'Jill :.v<; 

1 OC 01 II SI liOUINGS H) I At IJII ' I I I 3 0 . 0 ' 

1 OGGI 1) HY Wl IK 

1 1 1 s 1 DAII : 3 - 7 3 - 9 / ' 

1 i s 1 A 1 SI A1 IC WA I IK : NOI lOIINi) 

| P | C 1 M 1 BOIUNf, III MI ' - I 

1 1 1 A 1 'J 
1 l'A(,l : 

| 1 0 | 1 1 I- | MA IT RIAL CHARACItRISl ICS 1 I ' l " 

1 DEPTH 1 T I E 1 F | (MOISIURE. CONDI TI ON. COI OR. GRA INSlZE. t .TC.) 1 ( D O T ) 

| 23.2 | / / / o o / / / / | 1 c |CLAY. GREY. SOME PEBBLES. MOIST-WET. VERY STIFF 1 Al 1 SAMPI 1 S | 

| 23 .2 -30 .0 | ===***== | 1 c |CHINLE FORMATION 1 0- | 
| | ===***=== [ I c ISHALE. SANDY. FISSLt . RED AND GREY WHERE SANDIER. HARD. MOSTLY RED SI IAl 1'. DAMP: DRY I I 
| | = = * * * = = = |_25_ 1 c 1 1 i 
j . . |===***̂ ===̂  I c 1 1 . 1 
| | ==***=== | 1 c 1 | j 

| | =***=,== ̂  1. c 1 1 1 
| *** | 1 c 1 1 ; 

| | =̂ == ̂  LC L 1 1 
| !===***==! 1 c 1 1 1 
I 1. c •L 1 1 
I 1—***—j j-C J I | 
| 1 — — ^ LC L. 1 1 

1 I 
| 30.0 | = * * * = | 30 J c i 1 1 

| TOTAL DEPTH 1 I 
1 J 
| | 

L 
J 
i 

L 
J 
i 

1 1 
1- 1 

1 I . 
1 t 

| 

1 1 

1 I 
1 L 

I-
i 
L 

1-
1 
L 

1 1 
I j 
i i 
i i I I I ' J J | ! 

j • 1 I • 
\ i 

L 
I 

V 
i 

1 i 

I i 

| 
i i 

1 L 
1 

I 
i 

L i i 

I 1 L35J. J J • 1 
1 1 L 

1 1 
I 
i 

L. 
i 

[.. 1 
1 1 

1. 
1 1 

L L 
1 

1. 
J 
1 

j 1 

1. 1 
I 1 J J J 1 1 

j 1 I 
i i 

L 
i 

1 
i 

1 1 
i i 

| 
i i 

1 L 
i 

L. 
I 

1. 
I I 

1 1 
I 1 J .1 J I I 

\ I. L 1 | i 

1 IIP. 
i i 

.1 
i 

1 
i 

| I 
i i 

! 1 L. 
1 .1 

1 
J 

1. 
J 

1 1 
1 1 

1 1 L 
i i 

1. 
i 

L 
i 

1 i 
I | 

i 
i i-

1 L 
i 

L 
i 

L 1 i 
1 J 
I 1. 

J 
1 

J 
1. 

| ! 
| I 

1 1 
1 I 

1 
1 

1 
1. 

| l 

i i 

i 1 liS -J .1 1 1 

1 1 L 
I | 

L 
| 

[ 
I 

1 1 
I l 

i LOGGED BY: WHK | 

ISIZE AND TYPE OF BORING: 4 1 /4" ID CONTINUOUS FLIGHT HSA 1 



Sbeetj- 1 of 2 PRECISION ENGINEERING, INC, File f: 96-054 

Bore Point: TWO 

Water Elev 

Boring No. 

LOG OF TEST BORINGS 

75.7' 

KP-9 

LAB DEPTH 
0.0-17.3 

BLOW COUNT 

-P 
L 
0 
T 

///-// 
///-// 
///-// 
///-// 
///-// 
///•// 
///-// 
///-// 
///-// 
///-// 
tint 
mm 
Mt-lf 
W-ff 
ftf-ff 
lll-H-
mm 
HHt 
•tint 
W-tt 
mm 
/-//-/./ 
tint 
nt-u 
mm 
uni 
uni 
uni 
tint 
tint 
nt-u 
uni 
tint 
llLdl 

-if-

2.5 

U r 

15 

Site: CINIZA REFINER? 
GALLOP, NH 

Elevation: 6916.0 

Date: 4-3-96 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION COLOR. GRAINS IH. ETC. 1 

CLAI, DARK RED BROWN, BARD, MOIST, SLIGHTLY 
SILTY 

SLIMF SHUT &10UV 

i L L PI CLASS, 

17.3-2'0.2 vim 
mm 
tunt 
turn 
mtn 
mm 
mm 

20 

mi. JAM MD BROWN. FIRM, WET (NOT'WATER 
BEARING), SOME" PEBBIES" TO " I'" PRESENT, 
PEBBDES' ARB MAINLY SMDSTONE 

29-.2-a.fr mn 
mn 
mm 

CLAY. VERY SANDY, WET/SATURATED, SOKE- FR1E-
IlTHt QI-SAMBLS, VERY WEAK THOUGH SOFT, 
BROW 

21.8-22.5 i t t t i t 

ttttti 
SOFT, VERY" CLAYEY, 

(WEAK!, BROWN 
SOU- FREE WITH-, 

Size £ Type of Boring: 4-1/4-' ID Hollo* Stemmed Auger Logged By: WBT 



Sheet: 2 DP 2 -' PRECISION ENGINEERING. TNf ^ Pile f: 96-054 

Bore Point: THO LOG OF TEST BORINGS ' Site: CINIZA REFINERY 
GALLUP, NM 

Hater Elev: .25.2' 

Boring Na.: MP-9 P 
L . 
0 . 
T 

S : 
C 
1 . 
L 
E 

S 
A : 
M . 
P . 
L 
E 

Elevation: 6916.0 

Date:. 4-3-96. 

LAB 1 DEPTH BLOH COUNT 

P 
L . 
0 . 
T 

S : 
C 
1 . 
L 
E 

S 
A : 
M . 
P . 
L 
E 

MATERIAL CHARACTERISTICS 
(MOISTURE.CONDITION.COLOR.GRAINSIZE.ETC.) L PI CLASS. 

22.5-25.2 . .1.1.1**]. 
1.1.1**1 
111**1. 
1(1**1 25 ' 

C 
C 
C 
C 

CLAY, BROWN, FIRM, WET (NOT WATER BEARING), 
WHITE PILIMENTS, CALCAREOUS OR SULFATE, SOME 
VERY THIN SANDS THAT ARE NOT WATER BEARING • 

25.2-25 ..8. mm 
mm' 

c 
c 

S*m, vm, n m MMTW, mm, SOFT 

25.8-26.7 ram ' c CLAY. HET, FIRM. .BROHN 
' 1U-1W mm 

m m 
m m 

C" 
r 
c 

SAW, .FINETU MEDIUM; fiTET BEARING, [POOR] t 

EOTJST TD MEDIUM" DENSE, BROW 

mm mm mm mm -30-

c 
C ' 
•C 

cm, mm; mt, m t tjor -HATER -BEARING) 

- 3o-.e-3-e-.9- **-m* ' e 
• e 

-SAW, FINE-, MEDIUM, CLAYEY", BROHN, WATER 
Ŝ&KHKi" -

* -

- W-.J-JE.Z 
•mm 

: G" GRAVEL; TTJ4* WATER1 BESHG7 BROWN", DENSE, 
-MAINLY- SANDSTONE GMVR-L-

sss-»s - Q-' 

- r 
-GBfflS F0EIATI0N-
Smt, GREETIROWN:, SfflDT, SOME RED' BROWN 
SfflHBGS. HET:̂  "DENSE: 

. \ 
t 

i- m-

.15. 

40 

45-

-c. 
V t 
: C • 
. C 

C 
C 
C 
C 

. C 
C 

' C 
C 

: C • 
' C 

C 
C 
C 
C 
e 
e 
e 
c 
c 
c 
c 

• 

Size 6 Type of Boring: 4-1/4" ID Boilow Stemmed Auger Logged By: HHK 



0 W -1 7 ( R W - 4 ) 
V i c i n i t y Map 

OW-1 6 

©(CLOSED) 

0666 
0 
(CLOSED) 

0W-25(RW-3) 

0 
0667 

OW-26 
(CLOSED ) 

OW-17(RW-4) 
(CLOSED) 

RW-6 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG |g|02 

LOCATIOI: SEE SITS PLAN. 
CIHI21SLSPISESY 

PRECISION ESGlimiHG, IMC. 

LOG OP TEST BORINGS 

FILE |: 
2LEV1TI0H: 
TOTAL DEPTH: 
LOGGED BT: 
DATS: 
STATIC WATER: 
B08ISG ID: 
Mir 

(nois?m. cmmw .(mas-, mmm. 

97-070 
6333.2 
20.0' 
•mc 
6-17-97 
MOT FOUND 
MH 
1 

0.0-2.S 

2JL 

K M I H 
I I I I I I I 
I I M U I 
/ / /*** / / / 
I I I I I I I 

w. am, MOIST, SOFT, -vm m BROIN 

2.5-3.8 

JL 

Hit..Hi 
t t t t . . t t t 
« * * * . . l i t 

SML Fiŝ i mnr m WAHTTCTTT, MOIST, LOOSE, RHLBBOSI 

3.8-6.3 

JUL 

iiiiiiiii 

tiitttiii 

t t t t t t t t t 

Li 
Sam. H2DIUH, MULTICOLORED RED BUD, L00SI, MOIST 

///--»«// my, STT.TT samy. am man, FIRM, m 
6.9-8.0 

8.0 
Sm. COARSS, GRAVELLY, LOOSE, HOIST, USD BROWS 

8J-9.fi 

JUL 

///////// 
///////// 

mum 

£SflL STIFF, CARBONATE FILAMENTS AS CRAd FILLING, IBS B20WN, WET 

±±1LL i i i i . aim, ran^ snvron: RW waw. HOIST, roosr. MBDIDB Dsm • 
10.0-13.2 

JUL 

IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 

£g£L FIBS, SATJDY, KSD BRQU, SOFT, 1ST 

13.2-̂ 3.4 * * * • * • • * * pm, nm. m mm. leasa. mm 
13.4-14.3 

JUL 
14.3-14.S 

JJJULL 
4U:15.f 

\ll***lll 

15.4-20.0 

JUL 
TOTAL DBPT3 

IIIMII 
IIIMII gg. HE, saw, ISD mm, im, m 
t i i i t t * * * 

(1(11(111 

15 

21 

|pn. ggg. is> mm. mm. icess-
PfJT? Mi f f aapag. BH. B» I&T12, BBABHC, IOB 
m?. im MAUL, ffn, gTTff, mtWj* S™T-fi) 

1ED, DAMP TQ DIIr EISSLB, HARD, CTOIfflT.V 

14, 
J L K . 

506531 BT: UK 
STZB AM TYPE 0? BOBIBG: 4 TO CQBTIMIJOg? FLISBT IS3 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG @]03 

LOCATION: SBB SITE PLAN 

ciRia mum 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE f: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BOtISS IB: . 
PAGE: 

97-070 
6938.5 
35.0' 
WEI 
6-17-97 
NOT FOUND 
0667 
1 

fM0ISCTMfCSffi!TIOg.COLOR.GMIHSIZE.gTC.} 
PID 

(HH 
0.0-2.0 

2.0 

/ / /**•• / / 
I I M - I I 

I I M - I I 
/ / / * * - / / 

CUT. FIJI, SANDY, SILTY, Ul, WM (1.0-39. S 
SO-0801 

2.0-4.2 

4.2 

*+*ooo*** 
***ooo*** 
• t * 0 0 0 * * * 

c 
C 
c 

UL 

GRAVELLY, FINE, BROIiL MOIST, LOOSE-

4.2-5.0 

XL 
111***111 

Li 
Oil, SAUCY, SOME CARBONATE NODDIES AID FILAMENTS, STIFF, HOIST TO WET, BRQVM 

5.0-7.8 

7.8 

u t t t t t t t 

i i i i i i i * * 
i i i i i i i i i 
t t i i i i i i i 
i t i t f l t t t t 

i i i i i i i * * 

SMB. FINS TO MEDIUM, BlOlM, MOIST TO DAMP. LOOSE 

7.B-9.0 
JUL 

WMI 013. SILTY, FJJS, SANDY, MOIST TO 1ST, BROSN, STIFF 

..U-9,2 
9.2-12.0 

JUL 

ooo***ooo 
/ / / / " / / / 
/ / / / " / / / 
/ / / / " / / / 
////**/// 
llllllll 

g i m . SANDY. BROWN. DABF. MOST 
1L OA?. VERY FINE, SXNDT, HOIST'TO 1ST; SOFT, SW 

12.0-14.5 

JUL 

///"-/// 
///"•/// 
Ill-Ill 
Ill-Ill 
Ill-Ill 

SOL SILTY, 1ST, BiOfS-, SOFT 

U.5-18.1 

JUL 
18.1-19.0 

JUL 
13.0-20.4 

_2JLi_ 

i i i i i i i i i 

t t t i i i t t * 

********* 
* * * * t l t t i 

********* 
*•••***** 
********* 

15_ Sfflb VERY FI3S-, Bam HG&StfSLX DSSSE, MOIST-

///***/// 
///"»/// 
***000*4* 

21 

CU?, SANDY, SOFT, BROSN, 1ST 

SUB, G1AVELII, BIOSN-WLTICOLOR, DENSE, MOIST 

20.4-23.0 / / / / " / / / 
IIIMII 
IIIMII 
IIIMII 
1111**111 

rm. SLIGHTLY VERY FHE, SAIDI, SOFT, RED BROWN, HET, UTSI 01 SURP1CE 0? SAMPLE 
22.B'-23.0I, DOES EOT APPEAR WATER BEARING 

L~CGSKU BY: IBX 
SHE AND TYPE 0? BORING: 4 1/4' ID C0HTIID0IIS FLIGHT ISA 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG @]04 

LOCATION: SI£ SITE PLAN 
CIHIZA mmm 

pua&M mmmsGt INC. 
LOG OF TEST BORINGS 

Jim. 

FILE #: 
BLTOTION: 
TOTAL DEPTH: 
LOGGED BT: 
DATE: 
STATIC 3ATER: 
SWISS ID: 

jm 

91-1110 
SS3ft. 6 
35.0' 
m 
6-17-97 
NOT FOUND 
0667 
1 

PiB 

23.0-29.S 

29.S-32.8 

///////// 
///////// 
///////// 
///////// 
////»//// 
////*//// 
////"/// 
////**/// 
///"</// 
I I I I I I I ///"•/// 
///•"/// 
///*'*/// 

IL. 

CLA5. SANDY, LAMINAR, STIFF, IB-?, BD- BR0H-, 6MB&S- SANDIER WR-TBSi DOM 
B0-OMR 

JUL 

* * i * * t l l i 

********* 
********* 
********* 
********* 
r t t * * * * * * 
********* 

3JL gam, COARSE, DAM GREY, HOIST, HBDIW SENSE, IATSR BSAXISG, VERY GRAVILLY AT n.o' 
mi HYDROCARBON AID IATSR OH TO? OF SEALS 

HAAI 

HIDROCAIBOST 
ODOR 

STKQJ? 
32.8-35.0 

2LJ 
TOTAL DSPTfl 

sssassssr 

5 B 5 3 S S S S S 

C 
c 
c 

50 0D01 
SlUa. BARD. DRI TO mt, JaiTBtBW, CRUHB1I (Mtt DIFFICDLTY), E2D0CTIC8" SIOTS" 

isiEB Ap TYPE nT MPTWfl: 4 TP PMTTmOBS FLIGHT SSI 
LOGGED BY: HEX 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG @05 

PXOOTSCT: C I S I Z A SJB7XHBB.Y 

BEECISIOM EHGMESJIXSO, X * C . 

t a a OF TEST BQRINOS 

I 

P 

L 

O 
DEPTH 

I 
I * 
I c 
I A 
I L 

_LS_ 

F I L E * : 

ELEVATION: 

TOTAL DEPTH; 

LOGGED D"f: 

DATS: 

STATIC KATES: 

BOimrG I D : 

PAGE: 

97-070 

6942.5 

40 .0 FEET 

HHX 

8 /27/97 

31 .0 F E E T 

EH-5 

MATKBTAL CTABACIERISTICS 

fMOISTOIB. COTOITION. COtOM. QBATM^Zi;. E T C . 
PID 

JSESL 
0 . 0 - 1 . f t 

3.8 

I* / - " - | 
I " - / - 1 

!**«./.»«»| 
!•••-/-•«•I 

B M P . S1LTX. CLAYEY. SOKE P E E B L E S . NET. KO OOOIi. UED-aaoWH, F I L L LOOSE 

3 . 8 - 8 . 9 

3.6 

| « . / / / « . | 
I*»»///•*»ILLS 
!*«/ / /»" | 
!*•* / / / • • • I 
I | 
I •••// /«« I 
I «*///-—J 
| | 
) , . . / / / T » . ! 

M M . CLAYEY, HET, SEHSE. EZD-BEOUI, SOHB F I S E GRAVEL 

•S - f l . 9 MI ii mm 
fTJflT -PHBT rog SAHD7. S T g g P^ff-ypOBM. WET. HAtffiiaS 

9 .8 U L m g . ffilTB. MOIST. LOOSE 

9 .8 -10 .0 I / / / » « » / / / ( w w , T S A B D Y . s n a p . BBD-BaoBN. W B T . u M i n a a B A E D I H G 

IO.o-i3.a l i i i ! i m i i 
I I U I I I I I I i 
i ium ut i 
i / / / / / / / / / i 
IIIIIIIIIIi 
vim tun 
UHfttML 

r * x r SOFT, BKOHH TO EED-ESOaot. PLUS, BLOCKY, HET, LAMI»»ff, BftHDIMa 

1 3 . 8 - 1 4 . S salvias VRBT yiNB SAHDY. BED-MOM. MQDgSATELY DEHSB. MKT/WO I3T 

14.S-14.6 115 aaaa. VTOT rag, MOIST, LOOSE, WHITE TO LIGHT BRCtm. LRWTKAH BAHDMG 
4 4 . C - 1 C . S 

16-5 

! / / / / * • / / /1 
|/// /»»///1 
uiu-im 

CUg, HET, SOFT, SLIGHTLY FINE SANDY, BO SXRDCTOBg 

16.5-18.0 

18.0 

-<aam. BILTX, CLASSY, LAHIHAR BASDWG, MEDIUM DB»S8, MOIST 

18.0-20.0 l"«//ocs»»| 

20.0 l«««//oo»»|20 

aaao. CLAYEY, OBUVBUX, VEBX 
SOHB 1-2" SBAVBL 

SEHSE, MOIST, CCMBBCr, MEDIUM SAND. X2D-B8XMM, 

2 0 . 0 - 2 1 . S 

2 1 . 5 

I///"«///1 
| / / / - - • / / / I 
\ ( f l - * f ( f \ 

O X Z . TORY S I L T Y , BAWDY (VKRY FXS8) , HET, SOFT, SLIffillLYBLOCKY, BBOHH 

3 1 . 5 - 2 3 . 9 

21*2 

I / / / "«/ / /1 
! / / / « • / / / 1 

Mt l*"t((\. 

r y ^ 7 VEBY 7XBE. SAHDY. HST, SHOWS ESBB BATES I F HORSED. LAMQIAR BAND DIG 

LOGGED S Y : MLK 

S I Z E AMD TTPS OF wngnga, 9 1/4- O.D. H.5 .A-

si. 



03/31/2003 15:01 FAX 5055237248 

PROJECT: CrSIZA REFTNERY 

2 2 . 9 - 2 4 . 1 

PRECISION ENG 

PRECISION E W I N E E R D I G . U I C . 

LOO OF TEST BOEINGS 

/ / /»• / / / / 
lt("(fll\ 

CLAY. VERY F I N E . SANDY. AS ABOVE BUT LES5 HOISTURe 

@06 

F I L E « : 97- 070 

ELEVATION: S942.S 

TOTAL DEPTH: 40 .0 F E E ! 
LOOSED B Y : WHK 
DATS: 8 /27 /97 
STATIC HATES: 31 .0 F E E T 
BORING I D : EW-S 

PAGE: 2 OF 2 
MATERIAL OtABACTgPT g-r-r r i 

fMOISTUBE.OOMDTTTOW.COr^.aRATt.SI-ZK.BTC ) 
FID 

2 4 . 1 - 3 S . 0 

2U1 

0OO//-0OO 

OCQ/'/'̂ OQO 2S 

GMCB3X. CLAYEY. KET/HOXST. SOKE GgftATKB THAN 3 ' SANDSTONE PIECES 

2 S . 0 - 2 8 . 0 / / / / « / / / / 
l i l h l l l l 

Illh/IU 

1I/I-JUI 

1111*1111 

K f h f d f 

QUtt, SLIGHTLY FINE SANDY, HET, LAMINAE BANDING, BROHN TO BED-BEGUN. S T I F F 

28.0-28.6 "flf", fryH, DENSE. MOIST. VEHY STgOHG HTDROCflgBCM ODOR. LIGHT BBOHM. SOME PEBBLES 

2 8 . 6 - 3 0 . 0 

3 0 . 0 . 

***3QSB** 

•"saga™ 30 

SHAL2Y, 11XDROCABBCM ODOR. HARD, FRACTURED, LIGHT GBSSN TO WHITE, 

3 0 . 0 - 3 1 . 0 

31.9 , 

-..-^•^n. ciATa BBCB, HYDROCARBON ODOB, HARD, HHITE/GHESH KOTTLED 

3 1 . 0 - 3 4 . 0 

34. -O 

<g>eiM«r. FXKE, VK3Y HET, " H R '" f f jWT^ DENSE 

3 4 . 0 - 4 0 . 0 

l " i f . 
TD 

SHSW*SHS 
SHSE**SSS 

5 B S U " S K S 

35 

SHSH»»SES 

SaSH**SES 

SHSg*»8ES 40 

SANDY, EABD. F I S S L E . GRBY/SSS, SKY, NO -ODCB. 

| S I Z B AMD TYPE OP BOB I H E : 9 l / « - Q-P- U.S .A . 

LOOSED BY; HHK 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG 12107 
4 

• 

12107 

PRECISION EiWTNEERIHG. INC. T ILE # : 97-070 
PROJECT: C i n i z a B • Cheery ELEVATION: £ 9 7 2 . S 

LOS OP TEST BORINGS TOTAL DEPTH: 3 8 . 5 FEET 
LOOSED BY: MUX 

1 1 1 S | DATS: B /27 /97 

1 1 * | A 1 STATIC "ATeSt: 31 .5 FEET 

1 » 1 = ! * 1 BORING I D : RW-6 

1 I . ] * 1 P 1 PAGE: 1 OF 2 

1 1 o 1 l 1 & 1 plATEftlAT, r-pppa.r~mISTZCS 1 P1& 1 
1 IIM DK6TH 1 T ! E ! t* MOISTURE. Com TTT ON. COLOR. GRAINS! ZF .ETC. ) 1 (rim) 1 

0-5.0 l/oo/o/oo/l 
l/oo/o/oo/i 
l/oo/o/oo/I 
|/oo/o/co/| 
l/oo/o/oo/l 
l/oo/o/oo/I 
l/oo/o/oo/l 
l/oo/o/oo/l 
l/oo/o/oo/l 
,/ca/c/oo/lso 

of^rel. £ine, clayey. noderatly dense, moisc, red-brown, some pieces Co 2" 

5.0-a.o 

a.o 

!//-»-«///I 
!//-•-»///I 
I//---»///I 
I//-•-•///I 
I//-—///1 
I//-»-»///19.0 

Clav. s i l t y , very fine aaad, red-brown, sofc, vec, 1amimar handing. 

8 . 0 - 9 . 0 "I Band. f i n e , xed-hvown, aoisC, loose. 

9 . 0 - 1 2 . 5 

12.S 

f i a a , zed-brown, laaxoaf banding, woiac, Bcme ncclum, mostly f i o * , median 

1 3 . 5 - 1 3 . S 

,13-5 
i m m i / i i 
\mi mm 

vec, brown, laminar banding, fine blocky blocky, soit. 

1 3 . 5 - I S . 0 

15 .0 

( /„»/»«/1 
( / -« / . . . /1 

f i n e , clayey, ae ia t , m ^ y i w dense, red-brown, laminar banding. 

1 5 . 0 - 1 7 . 0 \///JJIJJI\ 
\ui i nun 
\u 11 mi i\ 

M(f(l(ttt\ 

d a a , v e r y f i n e sanely, a i l t y , wee. a o £ t , red-brown, lami n atad. 

1 7 . 0 - 1 7 . 4 11 LL ftand, W i ™ . Locae. l i<Ac brown, mois t . 

1 7 . 4 - 2 3 . 0 I />-•-• / / / I 
I//-*--///1 
I//-•-*///I 
I//-•-*///I 
!//-•-«///iaa_ 
I//-•-«///i 
I//-—///l 
I / / - • -»/ / / | 
I//----///I 
I//---///1 
»//--«///« 

<^aV v e r y f i n e aandy, s i l t y . wet, a a f t , roa-iacown, laminated. 

BY: 

3rZB AMP TW>* QP HflBTHB: 9 1 /4" P .P . H . S - A . 



0.V31/2003 i5;oi FAX 505S237248 PRECISION ENG iios 

PROJECT-. Cini .2a R e f i n e r y 

PRECISION ENGINEERING, W 

LOtJ Of TEST BORINGS 

DEPTH 

P 

L 

O 

T 

I S 

I c 
I A 
I L 
-LB. 

FTLB #: 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BT: 

DATE: 

STATIC HATES-. 

BORING TD: 

97-07D 

6972.6 

3 6 . 5 F E E T 

UKX 

ft/27/S>7 

3 1 . 5 F E E T 

EW-6 

Z of 7. 
MATERIAL CHARACTERISTICS 

(MOTSTOEB. CCtMDTTT<1M,mT/w GRATWSTZET.ETg-
P1D 

•lPP"») . 
1 7 . 4 - 2 3 . 0 

2 3 . 0 

I//-—///I 
| / / - . . » / / / | 
!//-»-"///| 
UJ-*-'///1 
I//-«--///I 
\n-~-*ti(\ 

C l a v . v e r y f i n e aandy. a i l t y , wet. a o f t , zed-brown, laminaCad, 

t h i a c l e a n e r sand. 

_-r""f"r, " l a Y T T red-brown, moist 

| 23.5-31.S I - . / . / / . / . | | c Ife md, clayey, f ixe . Wet. red-brown, laminar banding, moderately dense. | | 

| 1 - /«//»/'1 1 c 1 | | 
| ! • » / • / / • / • | 2 s _ | c 1 j | 

I I—/•//•/»! 1 c 1 i 1 
I 1—/»//•/•! 1 c | 1 1 
| | . . / . / / • / - ! | c 1 1 1 
| I•»/•//«/•| | c 1 1 1 
| ! « . / • / / • / . | j c 1 | | 
| 1 " / • / /» / - ! 1 c I 
| !•»/•//»/»| 1 c | 
1 1»././/./.1 j c | 
| 1*././/./.j | c | | | 
1 !•»/•//•/•lifi_l c | 1 1 
| !"/»//»/»| 1 c | 1 I 
| I«»/«//-/*1 1 c I 1 1 

I W . / 7 - / * ! ! c ! 1 | 
| 31. 5-33. S |*«O»«0***ij | C |£a gd, gravelly, strong hydrocarbon odor, water bearing, grey-brown, dense- | | 

I | n Q M ( ] t f « | | c I I | 
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WELL CLOSURE RECORD 

WELL IDENTIFICATION: 

LOCATION 
STATE 
COUNTY 

LOCAL COORDINATES OR 
TOWNSHIP AND RANGE 

OWNER 

CONTACT 

CLOSURE COMPANY 

CONTACT 

CLOSURE DATE 

REASON FOR CLOSURE 

OW-16 

NEW MEXICO — 
MCKINLEY 

PLANT LOCALS: N3797.65, W1373.78 

GIANT REFINING COMPANY, 505-722-3833 

DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

PRECISION ENGINEERING, INC., 505-523-7c<7^ 

WILLIAM H. KINGSLEY 

FEBRUARY 25, 1998 

POTENTIAL FOR AQUIFER CONTAMINATION 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4} INJECT GROUT TO'DISPLACE CONTENTS OF THE WELL TO THE -SURFACE 
5) CAPTURE WELL CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL 

MAX INJECTION PRESSURE 

22 CU FT 
3 8 CU FT 
600 PSI 
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BORING OW-16 
SURFACE ELEVATION: 8942 FEET 

OESCSIPTIOM 

TRIASSIC PERrOO ; 
CHINLE FOWWTTON ' ' •*:i,V-l 
REDOISH MOWN SILTT FINE SAND WITH SOKE OttVal- ' ' ^ ' - ' 

SOFT. HIGHLY WEATHERED • 

12 FEET: SANOSTOME. RED, FINE-GRAINED, HARDV"FREW| 

15 FEET: SHALE. RED. SANDY. HARD. FRESH 

47 FEET: SAHD STOKE, GRAT. FINE-TO MEDIUM-GRAINED .̂: 
CALCAREOUS. HARD. FRESH 

50 FEET: SHALE. GRAT, SILTT. WITH SOKE FIXE : ' %' 
SAHD. HARD. FRESH 

BORING COMPLETED AT 54.6 FEET OK 12/2/80. ' '-C'.f 
4-INCH PVC PIEZOHETER INSTALLED WITH PERFORATIONS ;a 

FROM 44.6 TO 54.6 FEET. ...Yv*'1 

GRAVEL PLACED FROM 36.0 TO 54.6 FEET ANO BORING • 
SEALED VITH 5ENT0NITE AHO CEHENT TO SURFACE. 

GROUND WATER LEYEL MEASUREO AT 26.8 FEET BELOW • 
GROUND ON 1/5/81. 

LOG OF BORINGS 



WELL CLOSURE RECORD 

WELL IDENTIFICATION: 

LOCATION 
STATE 
COUNTY 

LOCAL COORDINATES OR 
TOWNSHIP AND RANGE 

OWNER 

CONTACT 

CLOSURE COMPANY 

CONTACT 

CLOSURE DATE 

REASON FOR CLOSURE 

OW-17 

NEW MEXICO 
MCKINLEY 

PLANT LOCALS: N3855.99, W1209.40 

GIANT REFINING COMPANY, 505-722-3833 

DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

PRECISION ENGINEERING, INC., 505-523-7^7"/ 

WILLIAM H. KINGSLEY 

FEBRUARY 25, 1998 

POTENTIAL FOR CROSS CONTAMINATION/ 
WELL REPLACED 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT" 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL 

MAX INJECTION PRESSURE 

2 9 CU FT 
43 CU FT 
525 PSI 
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BORING OW-17 
SURFACE ELEYATIOX: 6841 FEET 

DESCRIPTION 

11 FEET: SANDSTONE. REOOISH BROWN, FINE-CRAIJO*' 
• NOHCALCAREOUS. HARO. FRESH " 

_ ".:^SHALE 13 FEET: SHALE, REDOfSH BRCVJ1, SANDY, SOFT. ixiSS 
, , •J~H CRE5H ^ H f c 

SN TRIASSIC PERIOD 

CHINLE FORMATION 
REOOISH 8R0WN SILTT FINE SAND WITH SOME GRAVEL-

SIZED FRAGMENTS OF LIMESTONE AND SANDSTONE * > 
SOFT. HIGHLY WEATHERED 

PRESH 

GRADES HARD FROM 27.5 TO 30.0 FEET 

GRADES GRAY FROM 31 FEET 

GRADES WITH THIN LIMESTONE ANO SANDSTONE 
INTER8EDS FROM 39 FEET 
40 FEET: SANDSTONE. GRAY. FINE-GRAINED. SILTY 

CALCAREOUS, HARO, FRESH 
42 FEET: SHALE, GRAT. SILTT. SANDY. WITH SOME'S 

GRAYEL-SIZEO FRAGMENTS OF CHERT ANO LI>E- • S3 
STONE ANO OCCASIONAL THTH IKTERBEDS OF LHC-?-
STONE, HARD, FRESH 

BORING COMPLETED AT 50.0 FEET ON 1/3/81. 
4-INCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS 

FROM 38.0 TO 50.0 FEET. 
GRAVEL PLACED FROM 24.0 TO 50.0 FEET-ANO BORING-

SEALED WITH BENTONITE ANO CEMENT TO SURFACE. ' " 
GROUND WATER LEVEL MEASURED AT 31.8 FEET BELOW 

GROUND ON 1/5/81. 

LOG OF BORINGS 



WELL CLOSURE RECORD 

WKLL IDENTIFICATION: OW-25 

LOCATION 
STATE 

; COUNTY 
LOCAL COORDINATES OR 

TOWNSHIP AND RANGE 

OWNER 

CONTACT 

CLOSURE COMPANY 

CONTACT 

CLOSURE DATE 

REASON FOR CLOSURE 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS' 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL: 27 CU FT 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL: 4 0 CU FT 

MAX INJECTION PRESSURE: 500 PSI 

NEW MEXICO 
MCKINLEY 

PLANT LOCALS: N3960.15, W1270.80 

GIANT REFINING COMPANY, 505-722-3833 

DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

PRECISION ENGINEERING, INC., 505-523-7^7/ 

WILLIAM H. KINGSLEY 

FEBRUARY 24, 1998 

POTENTIAL FOR CROSS CONTAMINATION/ 
WELL REPLACED 
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WELL CLOSURE RECORD 

WELL IDENTIFICATION: 

LOCATION 
STATE 
COUNTY 

LOCAL COORDINATES OR 
TOWNSHIP AND RANGE 

OWNER 

CONTACT 

CLOSURE COMPANY 

CONTACT 

CLOSURE DATE 

REASON FOR CLOSURE 

OW-2 6 

NEW MEXICO — 
MCKINLEY 

PLANT LOCALS: N3730.74, W1188.93 

GIANT REFINING COMPANY, 505-722-3833 

DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

PRECISION ENGINEERING, INC., 505-523-7/7Y 

WILLIAM H. KINGSLEY 

FEBRUARY 26, 1998 

POTENTIAL FOR AQUIFER' CONTAMINATION 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL 

MAX INJECTION PRESSURE 

22 CU FT 
35 CU FT 
575 PSI 
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REFINING C O M P A N Y 

Via Certified Mail 

Mr. Wayne Price 
State of New Mexico Oil Conservation Division 

December 20, 2002 \ 

Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

RE: Ciniza Refinery, Giant Refining Co. 

Groundwater Discharge Permit Renewal (GW-32) 

Dear Mr. Price: 

Enclosed you will find the following documents: 

• Letter from Bill Kingsley detailing the activities near Tanks 337, 344, and 345 
• Boring and Closure Records for wells OW-16, OW-17, OW-25, and OW-26 
• Boring Logs and Well Diagrams for Recovery Wells RW-5 and RW-6 
• Boring Logs and Well Diagrams for OW-27 (Recovery Well RW-1) 
• Boring Logs and Well Diagrams for OW-28 (Recovery Well RW-2) 
• A copy of the map from the 2001 Comprehensive GW sampling report showing the 

addition of the location of OW-17 
• A map of the Tank Farm and approximate locations of wells. 
• Boring Log, Closure Report, and boring logs of potential replacement wells for OW-20; 

OW-20 was not replaced because no water or contamination was found in the area. A 
copy ofthe well closure procedure is also enclosed. 

If you have any questions or comments regarding this report, please call me at 505.722.0227. 
Thank you for assistance with our permit renewal. 

Cc: Ed Riege, Environmental Superintendent, Giant Industries, Inc. (w/o enclosures) 

Sincerely, 

Dorinda Mancini, Environmental Manager 
Ciniza Refinery, Giant Refining Co. 

ENC 

ROUTE 3 

P H O N E BOX 7 

GALLUP 

FAX NEW M E X I C O 

505-722-02 I 0 87301 



PRECISION ENGINEERING, INC. 
P.O. BOX 422 • LAS CRUCES, NM 88004 

PH: (S05) 523-7674 

FAX 505-523-7248 • e-mail: werpei@aol.com 

September 31,1997 

Ms. Dorinda Mancini 
Giant Refining Company 
Route 3, Box 7 
Gallup, New Mexico 87301 

Re: August 23 - 29 Activities 

Dear Dorinda, 

This letter summarizes our activities within the tank farm inside the containment berm 
surrounding Tanks 337, 345 and 344. The purpose of the work was to evaluate whether or not product 
discovered in OW-17(RW-4) and OW-25(RW-3) was associated with a gravelly zone lying directly on 
top of the Chinle formation or from a sandstone stringer, likely associated with the upper portion of the 
Sonsela Sandstone bed within the Chinle Formation. 

It is known that OW-17(RW-4), OW-25(RW-3), OW-16, and OW26 are screened in the 
sandstone stringer, most likely representing the upper portion ofthe Sonsela Sandstone. Wells OW-
17(RW-4) and OW-25(RW-3) also have gravel packs that extend into the gravelly zone that hes on top 
ofthe Chinle; OW-16 and OW-26 do not. At the time of the investigation both OW-17(RW-4) and 
OW-25(RW-3) had substantial free product accumulation (approximately 20 inches); OW-16 and OW-
26 had np physical evidence of contamination. It was therefore suspected that the contamination was 
coming from the upper gravelly layer that lies directly on top of the Chinle Shale. 

The free product was pumped from OW-17(RW-4) and OW-25(RW-3). The level was 
monitored in the casing and approximately one eighth (%) inch of free product was observed after 24 
hours. It was decided that the one eighth (%) inch of free product could have come from drip-down 
inside the casing. It was also decided with the high initial level of free product it was likely that 
greater than one eighth (%) inch should accumulate after a 24 hour period. It was decided to advance 
two additional borings offset from each of OW-17(RW-4) and OW-25(RW-3) that would be drilled to 
the top ofthe Chinle Shale to penetrate the gravelly zone alone. 

The borings were advanced. Within one hour of completion of each boring approximately 
twenty (20) inches of free product was observed in each boring. The borings were then converted to 
wells and named RW-5, which is offset 10' east of OW-25(RW-3) and RW-6 which is offset north of 
OW-17(RW-4). These wells were subsequently setup as recovery wells using air driven downhole 
bladder pumps. 

Screen records ofthe OW-17(RW-4) and OW-25(RW-3) show screen below the 
Alluvium/Chinle interface. When the wells were used for product recovery the water level was drawn 

SUBSURFACE MODELING 
GEOTECHNICAL INVESTIGATIONS 

MATERIALS TESTING LABORATORY 
ENVIRONMENTAL MONITORING SYSTEMS 



August 25-29, 1997 Activity September 31,1997 

below the top of the screen and the product was introduced into the interior of the casing where it was 
pumped out. The only reason the Sonsela remained unaffected in the wells was because the artesian 
properties of the Sonsela Sandstone bed developed excess hydrostatic head keeping the product from 
intruding into the formation. It is strongly recommended that the wells OW-17(RW-4) and OW-
25(RW-3) be permanently closed to seal off the possibility of communication between the formations. 

I f you have any questions please contact our office. 

Sincerely, 
Precision Engineering, Inc. 

William H. Kingslgy^TET 

2 
Precision Engineering, Inc. 
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BORING OW-16 
SURFACE ELEVATION: 8942 FEET 

DESCRIPTION 

SHALL 15 FEET: SHALE. RED. SANDY, HARO, FRESH 

10.0 

4.3 

TRIASSIC PER TOO 

CHINLE FORMATION 
REOOISH BROWN SILTT FINE SAND WITH SOME GRAVEL 

SOFT. HIGHLY WEATHERED ' 

12 FEET: SANDSTONE. RED. FINE-GRAINED. HARD. FRESH'I 

S3 

rSHALEl 

HI 

'47 FEET: SAH0ST0NE. GRAY, FINE-TO MEDIW-GRAINED,- I 
CALCAREOUS, KARO, FRESH 

SO FEET: SHALE. GRAT. SILTT. WITH SOKE FINE 
SANO. HARD. FRESH 

BORING COMPLETED AT 54.6 FEET ON 12/2/80. 
4-INCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS • 

FROM 44.6 TO S4.6 FEET. 
GRAVEL PLACED FROM 36.0 TO 54.6 FEET ANO BORING 

SEALED WITH BENTONITE ANO CEHENT TO SURFACE. 
GR0UN0 WATER LEYEL MEASURED AT 26.8 FEET BELOW 

GR0UN0 ON 1/5/81. 

LOG OF BORINGS 



WELL CLOSURE RECORD 

WELL IDENTIFICATION: 

LOCATION 

OW-16 

STATE 
COUNTY 

LOCAL COORDINATES OR 
TOWNSHIP AND RANGE 

OWNER 

CONTACT 

CLOSURE COMPANY 

CONTACT 

CLOSURE DATE 

REASON FOR CLOSURE 

NEW MEXICO 
MCKINLEY 

PLANT LOCALS: N3797.65, W1373.78 

GIANT REFINING COMPANY, 505-722-3833 

DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

PRECISION ENGINEERING, INC., 505-523-7 

WILLIAM H. KINGSLEY 

FEBRUARY 25, 1998 

POTENTIAL FOR AQUIFER CONTAMINATION 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL 

MAX INJECTION PRESSURE 

22 CU FT 
38 CU FT 
600 PSI 
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BORING OW-17 
SURTACE ELEVATION.: ee4i FEET 

SYMBOLS DESCRIPTION 
TRIASSIC PERIOD 

CHINLE FORMATION 
REOOISH BROWN SILTY FINE SAND WITH SOME GRAVEL-

SIZED FRAGMENTS OF LIMESTONE ANO SANDSTONE. 
S O n . HIGHLY WEATHERED 

11 FEET: SANDSTONE. REDOISH BROWN, FINE-GRAINED, 
HONCALCAREOUS. HARO, FRESH 

SHALt; 13 FEET: SHALE, REDDISH BROWN, SANDY, SOFT. 
FRESH 

GRADES HARD FROM 27.S TO 30.0 FEET 

GRADES GRAY FROM 31 FEET 

GRADES WITH THIN LIMESTONE AND SANDSTONE 
INTERBEDS FROM 39 FEET 
40 FEET: SANDSTONE, GRAT. FINE-GRAINED, SILTY, 

CALCAREOUS. HARD, FRESH 
42 FEET: SHALE. GRAY. SILTY, SANDY, WITH SOME 

GRAVEL-SIZED FRAGMENTS OF CHERT AND LIME­
STONE ANO OCCASIONAL THIN INTERBEDS OF LIME­
STONE. HARD, FRESH 

BORING COMPLETED AT 50.0 FEET ON 1 / 3 / 8 1 . 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 

FROM 38.0 TO 50.0 FEET. 
GRAVEL PLACED FROM 24.0 TO 50.0 FEET ANO BORING 

SEALED WITH BENTONITE AND CEMENT TO SURFACE, 
GROUND WATER LEVEL MEASURED AT 31.8 FEET BELOW 

GROUND ON 1 / 5 / 8 1 . 

LOG OF BORINGS 



WELL CLOSURE RECORD 

WELL IDENTIFICATION: 

LOCATION 

OW-17 

STATE 
COUNTY 

LOCAL COORDINATES OR 
TOWNSHIP AND RANGE 

OWNER 

CONTACT 

CLOSURE COMPANY 

CONTACT 

CLOSURE DATE 

REASON FOR CLOSURE 

NEW M E X I C O 

MCKINLEY 

PLANT LOCALS: N3855.99, W1209.40 

GIANT REFINING COMPANY, 5 0 5 - 7 2 2 - 3 8 3 3 

D O R I N D A M A N C I N I , E N V I R O N M E N T A L D E P A R T M 

PRECISION ENGINEERING, INC., 5 0 5 - 5 2 3 - 7 

W I L L I A M H. K I N G S L E Y 

FEBRUARY 25, 1998 

P O T E N T I A L FOR CROSS C O N T A M I N A T I O N / 

W E L L R E P L A C E D 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL 

MAX INJECTION PRESSURE 

29 CU FT 
43 CU FT 
525 PSI 
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WELL CLOSURE RECORD 

WELL IDENTIFICATION: 

LOCATION 

OW-25 

STATE: 
COUNTY: 

LOCAL COORDINATES OR 
TOWNSHIP AND RANGE 

NEW MEXICO 
MCKINLEY 

OWNER: 

CONTACT: 

CLOSURE COMPANY 

REASON FOR CLOSURE: 

PLANT LOCALS: N3960.15, W1270.80 

GIANT REFINING COMPANY, 505-722-3833 

DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

PRECISION ENGINEERING, INC., 505-523-7 

CONTACT: WILLIAM H. KINGSLEY 

FEBRUARY 24, 1998 CLOSURE DATE: 

POTENTIAL FOR CROSS CONTAMINATION/ 
WELL REPLACED 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL: 27 CU FT 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL: 40 CU FT 

MAX INJECTION PRESSURE: 500 PSI 
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WELL CLOSURE RECORD 

WELL IDENTIFICATION: 

LOCATION 

OW-26 

STATE 
COUNTY 

LOCAL COORDINATES OR 
TOWNSHIP AND RANGE 

OWNER 

CONTACT 

CLOSURE COMPANY 

CONTACT 

CLOSURE DATE 

REASON FOR CLOSURE 

NEW MEXICO 
MCKINLEY 

PLANT LOCALS: N3730.74, W1188.93 

GIANT REFINING COMPANY, 505-722-3833 

DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

PRECISION ENGINEERING, INC., 505-52-3-7 

WILLIAM H. KINGSLEY 

FEBRUARY 26, 1998 

POTENTIAL FOR AQUIFER CONTAMINATION 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS 
6} SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL 

MAX INJECTION PRESSURE 

22 CU FT 
35 CU FT 
575 PSI 



I n s t o l l o t i o n Diagram 
Monitoring Wel I No. *w-s-

505-523-7&74 

C o n c r e t e : f T . 

7r 

Grou+:. 

b e n t o n i t e P l u g : _ * f _ _ _ _ f t . 

Sand Pack: S c r e e n : 

v 

C a s i n g Cap 
P r o t e c t i v e C a s i n g C o v e r 

C o n c r e t e Pad 

_L 
Bot-tom of 
P r o t e c t i ve Cover \ ^ 

A A AAA AAA 

Bottom of Concrete 

Top of Bentoni t e ^ , ^ \/ 

Top of Sand Pack zf,9 

Top o-f Screen Jl, f , f \/ 

Bottom o-f Screen 3?, r 
Piezometer Tip 3%* 
Bottom of Bor ing O 

B o r I n g D i ameter 

Sand Type:--?.* BoMords. Type/S i ze: 3_ SrSiSJ* A P d 

Benton i t e : _ 

Cement/Grout: Riser Type/Size: 

Locking Expandable Casing P I ug?__^^C_?_ Site Nor th i ng: ?.T-^i?'-^? 

Bottom Cop Used Site Easting: 

Project » Project Name: EIevat i on 



PROJECT: CINIZA REFINERY 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

I s 
I c 
I A 
I L 

-l_B_ 

FILE #: 97-070 

ELEVATION: 6942.5 

TOTAL DEPTH: 4 0.0 FEET 

LOGGED BY: WHK 

DATE: 8/27/97 

STATIC WATER: 31.0 FEET 

BORING ID: RW-5 

PAGE: 1 OF 2 

MATERIAL CHARACTERISTICS 

(MOISTURE • CONDITION. COLOR. GRAINSIZE • ETC. ) 

PID 

(ppm) 

3.8 

I * * * - / - * * * | 
| ***_/_***| 
|***_/_***| 
|***_/_***| 
I * * * - / - * * * | 
|***_/_*** | 
|***-/-***| 

SAHD, SILTY, CLAYEY, SOME PEBBLES, WET, NO ODOR, RED-BROWN, FILL LOOSE 

3.8-8 . 9 

8.5 

\***1U***\ 
I ***///***|5. 0 
\ * * * / l / * * * \ 
|.**///.*.| 

|***///***| 
I***///***I 
|***///*"| 
|***///«**| 
|«»»///«*»| 

SAHD, CLAYEY, WET, DENSE, RED-BROWN, SOME FINE GRAVEL 

8.5-8.9 CLAY, WET, STIFF. RED-BROWN 

8.9-9.7 \lll***lll\ CLAY, VERY FINE SANDY. STIFF, RED-BROWN, WET, LAMINAR BANDING 

********* Ua. SAHD, FINE, WHITE. MOIST, LOOSE 

9.8-10.0 !///«"///! CLAY, VERY FINE SANDY. STIFF. RED-BROWN, WET, LAMINAR BANDING 

10.0-13.8 

13 • 8 

| IIIIIIIII| 
| IIIIIIIII| 
IIIIIIIIII| 
|/////////| 
IIIIIIIIII| 
IIIIIIIIIII 
\lllllllll\ 

CLAY, SOFT, BROWN TO RED-BROWN, FINE, BLOCKY, VERY WET, LAMINAR BANDING 

13.8-14.5 \lll***lll\ d j g , VERY FINE SANDY, RED-BROWN, MODERATELY DENSE, WET/MOIST 

14.5-14.6 I *********115 SAHD, VERY FINE. MOIST. LOOSE. WHITE TO LIGHT BROWN. LAMINAR BANDING 

14.6-16.5 11111**1111 
11111**1111 
\llll**lll\ 

CLAY. WET, SOFT, SLIGHTLY FINE SANDY, NO STRUCTURE 

16.5-18.0 |***_/_*** 
| ***_/_*** 
|*»*-/-*** 

SAHD, SILTY, CLAYEY, LAMINAR BANDING, MEDIUM DENSE, MOIST 

18.0-20.0 

20.0 

|***//oo**| 

|***//oo**| 

|***//oo**| 

|«««//oo««|20 

SAHD, CLAYEY, GRAVELLY, VERY DENSE, MOIST, VERY COMPACT, MEDIUM SAND, RED-BROWN, 

SOME 1-2" GRAVEL 

20.0-21.5 

21. 5 

\lll--*lll\ 
\lll-*lll\ 
\lll'-*lll\ 

CLAY, VERY SILTY, SANDY (VERY FINE) , WET, SOFT, SLIGHTLYBLOCKY, BROWN 

21.5-22.9 \/l/***//l\ 
III1***11/| 
\lll***lll\ 

CLAY, VERY FINE, SANDY, WET, SHOWS FREE WATER I F WORKED, LAMINAR BANDING 

LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 9 1/4" O.D. H.S.A. 



PRECISION ENGINEERING, INC. FILE #: 97-070 
PROJECT: CINIZA REFINERY ELEVATION: 6942.5 

LOG OF TEST BORINGS TOTAL DEPTH: 40.0 FEET 

LOGGED BY: WHK 

1 1 1 S DATE: 8/27/97 

1 1 s | A STATIC WATER: 31.0 FEET 

1 p 1 c 1 M | BORING ID: RW-5 

1 L 1 A 1 P | PAGE: 2 OF 2 
| 1 ° 1 L 1 L 1 MATERIAL CHARACTERISTICS 1 PID 1 
1 DEPTH 1 T | E 1 E 1 (MOISTURE, CONDITION,COLOR.GRAINSIZE,ETC.) 1 (Dcm) | 

| 22.9-24. 1 \ l l h * l l l l \ I C | CLAY, VERY FINE, SANDY, AS ABOVE BUT LESS MOISTURE 

1 24 . 1 l///W///| 1 C | | 
| 24.1-25. 0 |OOO//*00O| | C 1 GRAVEL. CLAYEY. WET/MOIST. SOME GREATER THAN 3" SANDSTONE PIECES | | 
1 25.0 1000/7*000 | 25 1 C 

| 25.0-28 0 \ / / / / * / / / / \ 1 
\ / / / / * / / / / \ 1 

I 
\ l l l h l l l l \ I 

C 

C 

C 

C 

C 

|CLM, SLIGHTLY FINE SANDY, WET, LAMINAR BANDING, BROWN TO RED-BROWN, STIFF 

• 

1 28 . 0 C | | 
1 28.0-28 6 1 ********* 1 J C 1 SARD, FINE, DENSE, MOIST, VERY STRONG HYDROCARBON ODOR, LIGHT BROWN, SOME PEBBLES | | 
| 28.6-30 0 |***SHSH**| | C | SANDSTONE, SHALEY, HYDROCARBON ODOR. HARD, FRACTURED. LIGHT GREEN TO WHITE. | | 
| |***SHSH**| | C | ARGILLACEOUS 

1 30.0 |***SHSH**|30 | c | | 
| 30.0-31 0 |***SHSH**| | c | SANDSTONE AND SHALE PIECES, HYDROCARBON ODOR, HARD, WHITE/GREEN MOTTLED 
1 31. 0 |***SHSH**| 1 c | | 

[ 31.0-34 0 | CIOCXXXDOOO | | c iGRAVEL, FINE, VERY WET, WATER BEARING. DENSE 
| |OOCOOOOOO| c | | 
| | CKXOOOOOO | ] c | | 
| |CXX>O00000| | c 
| |ooooooooo| c | | 
1 34 . 0 loooooooool | c | | 
j 34.0-40 0 |SHSH**SHS| c ( SHALE, SANDY. HARD. FISSLE. GREY/RED. DRY. NO ODOR 

|SHSH**SHS|35_ c | | 
| |SHSH**SHS| c | I 
| |SHSH**SHS| c ! | 
| |SHSH**SHS| c | | 
| |SHSH**SHS| c I | 
| |SHSH**SHS| c | | 
| |SHSH**SHS| c I | 
| |SHSH**SHS| c | | 
| |SHSH**SHS| c 
| |SHSH**SHS| c | | 
1 40.0 ISHSH**SHSl40 c 1 i 

TD 

LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 9 1/4" O.D. H.S.A. 



4 C I N i Z 
S W M U & 

Li 

SWMU 1 - A e r a t i o n b a s i n 

SWMU 2 - Evapora t i on Ponds 

SWMU 3 - Enpty Cobnta lner Storage Area 

SWMU 4 - Old Burn P i t 

SWMU 5 - Land F i l l Area 

SWMU 6 - Tank Farm 
SWMU 7 - F i r e T r a i n i n g Area 
SWMU 8 - R a i l r o a d Rack Lagoon 

^9 

SWMU 9 -

SWMU 10 -

SWMU 11 -

SWMU 12 -

SWMU 13 -

A R E F J N E R J L " 
W E L L L O C A T I O N S 

SWMU 2 
XIW-01 

OW-02 

A 

•t » : 

" 5T CORNS? Jf 5£CT<>i 5.'. T'5M. •>•*», ^ 

Drainage Ditch Near Inactive Land Farm 

Sludge Pits 

Secondary 011 Skimmer 

Contact Waste Water Col l e c t i o n System 

Drainage D i t c h Between API E v a p o r a t i o n 
Ponds and N e u t r a l i z a t i o n Tank Evapo ra t i on 
Ponds 

COLOR CODE: SONSELA WELLS 
CHINLE/ALLUVIUM INTERFACE WELLS 
UPPER SAND WELLS 



554 446 Q 
5^5j_56^44_L 

563 

62 

583 

0 0 O 
339 225 226 

o 
579 

o 
577 O 
575 

574 ^ 0 6 

o o 
581 582 

115 

O O o 
338 567 116 

o o111 

0,12 

O O O O O 
235 231 107 342 227 
O O O O O 
106 232 108 343 228 

,117 

o4 53 

3452 
.451 

Z-86-T1, 

Z-81-T7-
Z-86-T2 

Z-81-T10 
Z-81-T1 

SHOPS 

i_ 1 
oooo 
r-J 

o 
569 

o 
570 

O 
568 

Z-81-TTB .Z-81-T8 
"-81-T9 /^Z-81-T15 

ID Q=> 

ISOM 
Z-81-T6 

NHT PLAT 

SRU 

DHT 

CRUDE 

TREATING 

SATS 

O-Q-
G-Q-
2 i 
GAS-CON 

FCC ALKY 

EXIST CONTROL 
ROOM 

o 

573 

LAB EXPANSION 

OL 

MAIN 
OFFICE i 

JRAININCU F I R E * SAFETY 
] TRAILER BUILDING 0713 

7 0 7 O @ 
7 0 8 0 ^ \703J 
7 0 9 0 ® Q704 

/CM j x ^ / V 

CONTRACTOR: 

CINIZA 
REFINERY 

G l f f N T GALLUP 
R E F W I N G " c o . NEW MEXICO 
» DIVISION OF GIANT HXT3TRIS 

GIANT REFINERY 
TANK FARM PLAN 

DRN. BY: a M DATE: 100EC02 RFE/RFC No: -
CHK'D BY: - DATE. - SCALE: NTS 
APPTJ BY: - DATE: 
WELD SPEC: - |PAINT 
DRAWING NO. z-01-100 REV 

0 



I n s t a l l a t i o n Diagram 
M o n i t o r i n g Wel I No. 

5 0 5 - 5 2 3 - 7 6 7 4 

C o n c r e t e : f t . 
X 

Grou + :_ J_?'J3-. -F t . 

B e n + o n i t e P l u a : ? l t * l f t . 

Sand Pack: 

v 

S c r e e n : 

V 

V 

Cas ing Cap 
P r o t e c t i v e Cas ing Cover 

C o n c r e t e Pad 

• 

Bottom ot 
Protective Cover ^ 

/|\ A AAA AAA 

Bottom ot Concrete 

TOD of Bentoni te^2^ 3 1 

TOD of Sand Pock<?V/-f" 

Top of Screen 

Bottom of Screen 32. f 
Piezometer Tip 

Bottom of Boring Y 

Sand Type: 

Sentoni te: ¥-2--—jf/-?— 

9nt/Grout:
 R 

Boring D i arneter: 

Bol lords. Type/Size:^?_._4'/"-^f^_^' f >' t 

Screen Type/ 

Water: 

Other •.fa&'AAlf' 

Project U.J7-070 p r o j e c + ^ j S M f C r A ^ ^ . ' ^ ^ 

ser Type/Size:. 

Locking Expandable Cosing Plug? C „ Si t e North i ng: y . »__• 

Bottom Cap Used? ^ ^ . ^ Site East i ng: _/?'_C?£*_ — 

EIevat i on 



PRECISION ENGINEERING, INC. FILE # : 97-070 
PROJECT: Ciniza Refinery ELEVATION: 6972.6 

LOG OF TEST BORINGS TOTAL DEPTH: 38.5 FEET 
LOGGED BY: WHK 

1 1 S DATE: 8/27/97 

1 1 s | A STATIC WATER: 31.5 FEET 

1 P 1 c | M BORING ID: RW-6 

1 L | A | P PAGE: 1 OF 2 
| 1 o | L | L MATERIAL CHARACTERISTICS 1 PID 1 
1 DEPTH 1 T | E | E (MOISTURE . CONDITION. COLOR. GRAINSIZE. ETC.) 1 (r>om> 1 

| 0-5.0 |/oo/o/oo/| C Gravel, f i n e , clavev. moderatlv dense, moist, red-brown, some pieces t o 2". 

| |/oo/o/oo/| C | | 

| |/oo/o/oo/| c 1 | 
| |/oo/o/oo/1 c I | 
| |/oo/o/oo/| c | | 

| |/oo/o/oo/| c I | 
| |/oo/o/oo/| c I | 
| |/oo/o/oo/| c I | 
| |/oo/o/oo/| c 1 | 
1 S. 0 |/oo/o/oo/1 S. 0 | c | | 

| 5.0-8.0 c |cOay, s i l t y , very f i n e sand, red-brown, s o f t , wet, laminar banding. | | 

| MI-*-*/u\ c 1 | 
| ]//-*-*/// c I | 
| c | | 

| 1//-*-*/// c 

1 8.0 \ll-*-*lll 8. 0 | c | | 

| 8.0-9.0 j ********* c | Sand, f i n e , red-brown, moist, loose. | | 

1 9.0 1 ********* c 

| 9.0-12.5 1 ********* c | Sand, f i n e , red-brown, laminar banding, moist, some medium, mostly f i n e , medium | | 

| j ********* 10 [ c |dense I | 
| 1 ********* c | | 

| 1 ********* c | | 

| 1 ********* c | | 

| 1 ********* 12 | c 
1 12.5 1 ********* c | | 

| 12.5-13.5 Mill II III c |CXav, wet, brown, laminar banding, fi n e blocky blocky, s o f t . | | 

1 13.5 Minimi c 

| 13.5-15.0 1/***/**+/ c | Sand, f i n e , clayey, moist, medium dense, red-brown, laminar banding- | | 

| 1/***/***/ c | | 

1 15.0 11***1***1 15 | c | | 

| 15.0-17.0 Minimi c |Clav. very f i n e sandy, s i l t y , wet, s o f t , red-brown,laminated. | | 

| Milium c I | 
| Milium c | | 

1 17.0 \immii c | | 

1 17.0-17.4 | ********* c | Sand. medium, loose, l i a h t brown, moist. | | 

| 17.4-23.0 1//-*-*/// c |ClaY, very fine sandy, s i l t y , wet, soft, red-brown, laminated, some | | 

| l / / - * - * / / / c | t h i n cleaner sand. | [ 

| 1//-*-*/// c | | 

| \u-*-*tu c | | 

| \u-*-*ttt 20 1 c | | 

| Ml---*/// c | | 

| \//-*-*/ll c 

| \ll-*-*lll c | | 

| \//-*-mt c | | 

| \u-*-*iu c | | 
1 \U-*-UU c | | 

LOGGED BY: WHK 
SIZE AND TYPE OF BORING: 9 l / 4 " O.D. H.S.A 



PROJECTi Ciniza Refinery 
PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

I 

DEPTH 

i P 
I L 
I O 
J I . 

FILE #: 97-070 

ELEVATION: 6972.6 

TOTAL DEPTH: 38.5 FEET 

LOGGED BY: WHK 

DATE: 8/27/97 

STATIC WATER: 31.5 FEET 

BORING ID: RW-6 

PAGE: 2 OF 2 

MATERIAL CHARACTERISTICS 

(MOISTURE • CONDITION, COLOR, GRAINSIZE , ETC • ) 
PID 

17.4-23.0 

23. 0 

I//-*-*/// 
|//-*-*/// 
|//-*-*/// 
|//-*-*/// 
|//-*-*/// 
\lt-*-*ttf 

Clav, very f i n e sandy, s i l t y , wet, so f t , red-brown, laminated, some 

t h i n cleaner sand. 

23.0-23.5 [««/•»«/»« Sand, coarse, clayey, dense, red-brown, moist. 

2 3 . 5 - 3 1 . 5 I ** /* / /* /* 
I**/*//*/* 
I**/*//*/* 
|**/*/ /* /* 
I**/*//*/* 
I**/*//*/* 
I**/*//*/* 
I**/*//*/* 
I " / * / / * / * 
I**/*//*/* 
I " / * / / * / * 
I**/*//*/* 
I**/*//*/* 
| . * / * / / * / * 
|**/*/ /* /* 
!**/«//«/« 

25 

30 

Sand, clayey, f i n e , wet, red-brown, laminar banding, moderately dense. 

31.5-33.5 |*»o**o*** 

I**o**0*** 

Sand, gr a v e l l y , strong hydrocarbon odor, water bearing, grey-brown, dense. 

33.5-38.5 |SnShShSh 

|ShShShSh 

|ShShShSh 

|ShShShSh 

|ShShShSh 

| ShShShSh 

| ShShShSh 

|ShShShSh 

|ShShShSh 

|ShShShSh 

35 

Shale, green-grey, sandy, hard, dry, no odor. 

T.D. 38.5 

40 

LOGGED BY: WHK 
SIZE AND TYPE OF BORING: 9 1/4" O.D. H.S.A. 



INSTALLATION D1AGRAU 
UONfTORING WELL NO. 

INSTALLATION DATE; 03 2.8 9S" 

IHNEH WF1 1 CAP 

ucij-ROJCKr wonx 

CONCRETE PAD 
TCP CF PVC: 

-tLQ£H_ 
TCP CT PROTECTTVE WELL COVER: FT 

FT 

(DEPTH) (FT 

BOTTOU OF 
PROTECTTvE WELL CCVER: FT 

OTTOU OF CEUENT: . 0 FT 

r A TOP CF „ 
/ fjEKTOWTX SEAL: i ' i . 0 FT r 

TCP CF SAHD PACK: 5" FT. 

TCP OF SCREEN: ^ 5" . 0 FT 

BOTTOU CF SCREEN: HO.Q n 

PtQOUETER TP: H 0 P) FT 

8e*To„,Te PLu-j, 
BOTTOU OF BORLNC: FT 

K W K U DUJJCTDfe-

UATEFUALS USED: 

SANO TYPE AKO QUANTnTY: 
BENTONITE PELLETS (5-CALLON BUCXETS): ± 
BAGS CF CROUT: 1 
AUOUNT OF CEUENT. J - H * 6a.05 + 7 5 « 6 e . L 
AUOOKT OF WATER USED: g ' T o p C a P u 

OTHER: ' 

Bottom Cap Used? y£5 

Screen Lengths: 15 

Riser Used: 3 0 ' 

p Used? 

We i ' 

J -P lug Used? \ /ES 

F lush Mount Vault . 

Size: 

TASK: T o . . 

4 D; 

Avove Ground Vault V f 5 

B o l l a r d s , No.l Size: 

CEOLCXaST/ENGNEER: W H K 



PROJECT: T a n k 56 9 

LOCATION: See B o r i n g P l a n 

PRECISION ENGINEERING, I N C . 

LOG OF TEST BORINGS 

FILE 1: 95-018 

ELEVATION: 6943.7 

TOTAL DEPTH: 48.5 

LOGGED BY: WHK 

DATE: 3-28-95 

STATIC WATER: 28.0 

BORING ID: BG4 

PAGE: 1 

MATERIAL CHARACTERISTICS 

(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. ) 

PID 

Sand, f i n e , d r y , brown, looce 

0.3-0.4 XXXXXXXXX Aaphalt Cement Concrete 11.0 

0.4-5.0 111***111 

111***111 

111***111 

111***111 

111***111 

111***/11 

111***111 

Clay, sandy, wet, brown, f i r m , ( f i l l ) , odor below 3.9', water s a t u r a t e d S 4. 

bottom of f i l l i s at 4.8' 

III­

III­

III-

III­

III­

III-

III­

III­

III-

III­

III­

III-

III­

I I / -

- + / / / 

- + I I I 

- + / / / 

- + / / / 

- + / / / 

-+11/ 

- + / / / 

- + / / / 

- + / / / 

- + / / / 

- + / / / 

- + / / / 

- + / / / 

- + / / / 

Clay, s i l t y , b l ocky, wet, brown, f i r m , scattered carbonate f i l a m e n t s , some 

nodules, n a t i v e , no odor, redder >10* 

11.8-13.0 111***111 

111***111 

12 Clay, sandy, very f i n e , wet, red brown t o brown, 6 o f t 0.0 

13.0-14.1 ///A 
1.11 l-i 

13 Clay, s t i f f , f i s s u r e d , wet, brown, some carbonate nodules 0.0 

14.1-14.6 Sand, f i n e , c l e an, damp, w h i t e , loose 

14.6-15.0 1/1**0*// Clay, sandy, s l i g h t l y g r a v e l l y , wet, brown, very s t i f f t o hard 

15.0-16.9 111**1111 

111**1111 

111**1111 

111-*//// 

15 Clay, v e r y f i n e sandy, laminar bedded, wet, brown, s o f t 0.0 

16.9-18.1 111*1111/ 

111*1111/ 

111*1/111 

Clay, v e r y f i n e sandy, s l i g h t l y less than above, s l i g h t l y b l o c k y , wet, brown, f i r m 

'••*//* 
>***//* 

Sand, some c l a y , sandy i n bands, moist t o wet, brown, moderately dense t o s o f t 

interbedded w i t h f i n e r s o i l 

19.8-21.3 OOO*' 

OOO*' 

OOO*' 

ooo*< 

• OOO 

•OOO 

•OOO 

•OOO 

Gravel, sandy, moist, l i g h t grey t o white, dense, subrounded 0.0 

21.3-21.8 111***111 Clay, sandy, wet, brown, s o f t 

21.8-25.5 ooo*> 
ooo*< 
ooo»-

/ooo 
/ooo 
/ooo 

Gravel, s l i g h t l y sandy, some c l a y as binder, moist, grey t o brown, dense 

odor 6 2 4.4' 20 ? 22.5' 

LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 4'-1/4' 



PRECISION ENGINEERING, INC. FILE 1: 95-018 

PROJECT: Tank 569 ELEVATION: 6943 .7 

LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 48.5 

LOGGED BY: WHK 

| | S DATE: 3-28 -95 

j S | A STATIC WATER: 28.0 

1 p c | M BORING ID: BG4 

1 L A | P PAGE: 2 

1 ° L | L MATERIAL CHARACTERISTICS | PID | 

| DEPTH 1 T E | E (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. ) | (ppm) | 

|cooWooo | C continued from page 1 | 
|ooo«*/coo 24 | C j j 
|ooo**/ooo j C | 160 <! 24.4- | 

|ooo**/ooo 25 | c | j 
| 25.5-29 4 c Sand, f i n e , clean of s i l t and c l a y , moist, brown, loose | 45.0 | 

26 | c 
| C | | 

1 ********* j c j j 
1 ********* | C j j 
1 ********* j c j j 
1 ********* 29 | 

c 
c 

| | 
| 29.4-30 5 ********* | c Sand as above but v e r y weakly water bearing ( 29.4", qrey t o b l a c k , s t r o n q odor | 1100 | 

1 ********* 30 | c j 
| 30.5-31 2 |///*w// | c I c l a y , sandy, wet, brown, s o f t , odor | 770 | 

\l11***1II 31 | c j j 
j 31.2-34 0 \l/l+++l/l | c 1 Clay, b l o c k y , wet, ve r y s t i f f , numerous carbonate f i l a m e n t s , brown, s l i g h t l y | 770 h 

\l//+++/II j c f i s s u r e d , odor j T \lll+++llt | c | 1 
\lll+++lll | c j 

' i 

i 
\ll/+++/II j c j i-

| 34.0-35 0 j *** *** 34 | c ISand, s i l t y , v e r y f i n e , does not appear water bearing, but sample covered w i t h | 700 | 

1 *** *** c 1 water from above, v e r y dark brown t o black, s o f t , s t r o n q odor 

| 35.0-37 3 I***!//*** 35 | c Sand, v e r y f i n e , c l a y e y , Batuxated, water bearinq t o n e s — 2 " t h i c k , q r a d a t i o n a l t o | 1000 |. 

I***/ / /*** j c c l a y below, brown, s t r o n g odor j 1 
\***lll*** j c j Is 
\***//l*** j c | T 
| ***/!/*** 37 | c | 1 

| 37.3-39 .2 |///+++/// | c I c l a y , wet, brown, s t i f f , carbonate f i l a m e n t s , s o f t t o f i r m , not b l o c k y or f i s s u r e d | 320 | 

j///+++/// j c j r j///+++/// | c | i: 
j///+++/// 39 | c it 

| 39.2-40 .9 |ooo«*/ooo | c {Gravel, sandy, a l i q h t l y clayey, water bearinq, brown, dense, rounded t o subrounded 800 f 
|ooo**/ooo j c odor | 1 
looo**/ooo 1 C 1 L 

| 40.9-45 .0 1 41 | c | CHINLE FORMATIOH | 1 
1—.— | c Shale, s l i g h t l y sandy, f i s s l e , f i s s u r e d , s l i g h t l y b l ocky, moist, r ed brown, hard | 2.0 j | 

1-7- ! 

c 
c 
c 
c 
c 
c 

1 some grey green banding, no odor 

t 
l-

| 45.0-48 . S I * * 45 | c [ s h a l e , sandy, f i s s l e , moist t o damp, hard, water from above runs i n t o f i s s l e | r 1 * * j c j p a r t i n g s ( d r y on i n t e r i o r of sample) d i f f i c u l t t o o b t a i n uncontaminated sample j :i 
1 1 c Idark red brown, suspect samples taken may be contaminated by water from above | 

LOGGED BY: WHK i 
/SIZE AND TYPE Op BORING: 4•-1/4" HSA i 



PRECISION ENGINEERING, INC. FILE I : 95-018 

PROJECT: Tank 569 ELEVATION: 6943.7 

LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 

LOGGED BY: 

48.5 

WHK 

| S DATE: 3-28-95 

| S | A STATIC WATER: 28'-7-

1 P C 1 M BORING ID: BG4 

1 L A | P PAGE: 3 

1 0 L | L | MATERIAL CHARACTERISTICS | PID 

| DEPTH 1 T E | E | (MOISTURE , CONDITION, COLOR, GRAINS IZ E , ETC. ) | (ppm) 

1 * * C continued from page 2 

1 * * 47 | C | 23 J 47 °" i | c j 
1 # * 48 | c j 
1 — — * * c 1 12 6 48 5' 

atop d r i l l i n g 11:05a 

water I 18.8' i 11:30a — 8 - of hydrocarbon on water § 2:OOp water l e v e l i 28'-7" 

completed 4" w e l l , screened from 25* t o 40* 

(see attached completion diagram) 

SIZE AND TYPE OF BORING: 4•-1/4- HSA 

LOGGED BY: WHK 



INSTALLATION DATE; 0 3 

INSTALLATION DIAGRAM 
UONITORING WELL NO. 

INNER i CAP 

CONCRETE PAD 

COJENTr—fS FT. 

rant IT- /V-7 FT. 

BENTONTTE 

SEM.: ^-7 FT. 

SANO PACK: 

FT 

UATERIALS USED: 
SANO TYPE ANO QUANXTTTY: 2.0 - 4 O 

TCP OF PROTECTIVE WELL COVER: FT 

TCP OF PVC: FT 

H O C ! 

(DEPTH) 

BOTTOU OF 
PROTECTIVE WELL COVER; f r 

BOTTOU OF CEUENT: 3 - FT 

TOP OF 
BEKTONrTE SEAL: / fe . 7 FT r 

TOP CF SCREEN: Z6.I 

PIE20UETER TP: 3 6*-V 

TOP OF SAND PACK: ,3 .1 .6 FT 

FT 

BOTTOU OF SCREEN: 3 6 , / FT 

FT 

8e*T«* ; t e ^L<*B-
BOTTOU OF BOR Aa- 3 g.O 

Bottom Cap Used? 

BENTONITE PELL£TS(5—CALLON 8UCXETS): Screen Lengths: i o ' 

AUCONT OF WATER USED: g & < u ^ & c / . ' r o p C a p U 6 e d ? 

OTHER: Well Size: ^ " Oia.. 

J-Plug Uaed?_(Y_£_5_ 
Flush Mount vault 
Avove Ground Vault y £ 5 
Bollards, No.l Size: 

TASX: T c L » k 5 6 9 CECLOa ST/EN CKEER: V-/ H K 



PRECISION ENGINEERING, INC. FILE *: 95-018 

PROJECT: Tank 569 ELEVATION: 6927.3 

LOCATION : See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 38.0 

Tank 576 ^ LOGGED BY: WHK 

| j S C?^ DATE: 3-29-95 

| ) S | A STATIC WATER: 24'-3-

1 P 1 C | M BORING ID: B2 

1 L A | P PAGE: 1 

1 ° L | L MATERIAL CHARACTERISTICS 1 P I D 1 
DEPTH | T E | E (HOISTORE,CONDITION,COLOR,GRAINSIZE,ETC.) | (ppm) | 

0.0-5.0 |///-*////' C s t a r t at 10:00a | | 

j///-••////j C [Clay, s l i g h t l y s i l t y , l i t t l e sand, wet, brown, s o f t t o f i r m , no odor 

|///-«////; c | | 
( / / / - • / / / / c 1 | 
j / / / - * / / / / c j | 
1///-*//// c | j 
j / / / - * / / / / c | | 

j / / / - * / / / / c | | 

1///-*//// c | j 
1///-*//// S.O j c j | 
j / / / - * / / / / c j | 
I /7/W/7/ c j | 
1///-*//// c j | 

c j j 
\///-*//// c | | 

8.01 c 1 1 
| 8.4-10.6 (///***/// c |clay. f i n e sandy, g r a d a t i o n a l f i n e above and t o below, wet, brown, f i r m , no odor 1 0.0 | 

j / / / * * * / / / c 1 1 
1///***/// c j | 
\UI***III 10 | c j j 

| 10.6-12.0 j ***_--.*** c 1 Sand, s i l t y , f i n e , m o i s t , l i g h t red brown, loose, no odor 1 °-° 1 
1 ** * .*** c | j 
| * * * — * ** c j | 

| 12.0-12.5 | *#*ooo***. 12 ( c 1 Sand, very g r a v e l l y , t o 2*, m o i s t , l i q h t r e d brown, dense, s l i q h t l y rounded rock 1 °-° 1 
| 12.5-13.1 c Sand, s i l t y , m oist, l i q h t r e d brown, loose, no odor 1 °-° 1 
| 13.1-15.0 |///**—// 13 | c |clay. sandy, s i l t y , m o i s t , r ed brown, f i r m t o s t i f f , some r o o t f i l a m e n t s 1 °-° 1 

j / / / . * — / / c 1 1 
j / / / . * — / / c i 1 

c | | 
| 15.0-16.8 j ***///*** 15 [ c j Sand, clayey, f i n e , m o i s t , r ed brown, moderately dense, no odor 1 °-° 1 

j * . * / / / * • * c j j 
1***///*** c | j 
|***///*** c 1 1 

| 16.8-19.1 | / / • + + - / / / 17 | c |clay. B i l t y g r ading t o ve r y f i n e sandy, moist t o wet, red brown, s t i f f , no odor 1 °-° 1 
| / / • + + - / / / c carbonate f i l a m e n t s common | | 
I//•++-/// c f j 

c | | 
| / / * + + - / / / 19 | c 1 1 

( 19.1-20.0 [//--oo++/ c |clay. s i l t y , l a r g e g r a v e l present ( 2 " ) , wet, dark brown, hard, no odor 1 °-° 1 
|//—0O++/ 20 j c 1 numerous carbonate f i l a m e n t s I | 

| 20.0-23.6 1//--++/// c [Clay, s i l t y , brown, s t i f f , s l i g h t l y b l ocky, no odor, carbonate f i l a m e n t s 1 °-° 1 
1//--++/// c j j 
1//—++/// c j | 
1//—++/// c | j 
1//—++/// c |540 « 22.6' | 

j / /—++/// c | I 
LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 4--1/4- HSA 



PRECISION ENGINEERING, INC. FILE I : 95-018 

PROJECT: Tank 56 9 ELEVATION: 6927 . 3 

LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 38.0 

LOGGED BY: WHK 

| S | DATE: 3-29 -95 

| S | A | STATIC WATER: 24'- 3" 

1 P C | H | BORING ID: B2 

1 L A | P | PAGE: 2 

1 0 L | L | MATERIAL CHARACTERISTICS | PID | 

DEPTH 1 T E | E 1 (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. ) | (ppm) | 

23.6-24.2 1*»*oo**** C (sand, coarse, oome f i n e g r a v e l , saturated but does not appear water b e a r i n g , brown | 1000 | 

1*»*oo**** 24 | C dense, hydrocarbon odor j 
24.2-25.5 c [ c l a y , wet, not water b e a r i n g , brown, s t i f f , hydrocarbon odor | 1060 | 

\lllllllll 25 | c j 
25.5-27.1 1***///*** c [sand, clayey, water b e a r i n q , brown, odor | 610 [ 

j . . . / / / . . . c j 
1 ***///*** c j 

27.1-28.5 27 | c 1 Clay, some sand (? 28'-28.5', wet, brown, s o f t , s l i g h t l y blocky, hydrocarbon odor | 
\ / / l l l l / / l c [ s a t u r a t e d but not water bearing j 
\lllllllll 28 | c j 

28.5-30.9 \ll1***1/1 c [ c l a y , sandy, some l a m i n a t i o n s , wet, brown, s t i f f | 60 [ 

\l11***1II c | 
\l11***1II c j 
\lll***lll c j 
\lll***lll c j 

30.9-32.9 |ooo**oooo 31 | c IGravel, some sand, s i l i c a rock, water b e a r i n q , brown, dense, rounded t o subrounded | 1030 | 

|ooo**oooo c i |ooo**oooo c i |ooo**oooo c i 
32.9-35.0 1 33 | c [CHIHLK FORMATION i 

1 c I s b a l e , weathered, wet t o moist, some green m o t t l i n g , r ed brown o v e r a l l , s t i f f j 20 | 

1 c 
c 

[weak odor 
| 

35.0-38.0 1 -- 35 | c I s b a l e , as above, s l i q h t l y more sand, blocky, dark red brown, wet t o moist i 57 | 

1 . c [suspect contamination by water f l o w i n g from g r a v e l a b o v e — g r a v e l produces more j 
c 
c 
Q 

|water at t h i s l o c a t i o n than previous d r i l l i n g 

i 

j - - ; - -
38 | 

c 
c | 

TD 1 [stop d r i l l i n g 11:25a i 
completed 4" w e l l - see attached w e l l completion diagram 

24'-3* t o water 

2" product on water 

SIZE AND TYPE OF BORING: 4--1/4' HSA 

LOGGED BY: WHK 



.'ell Closure Repoi 
Well Identification: OW-20 
Dote of Closure: JANUARY 15. 1SSS 

c„= c« Water Depth At Closure: 32.10' Below Ground Surfcce 
505—523~7©74 

Length of Casing Extracted: 0 f t IntervoI: to 

Length of Perforated Cosing: 0 f t Interval: to 

Length of Screen Extracted: 0 f t IntervaI: to 

We I I Diameter: * in IntervaI: 0 t o 59 (measured) 

in Interval: to 
__ in 

in Interval: to 

in Interval: to 

Gravel or Sand Pack Length: _ _ L f _ _ f t Interval: SO to 
(reported) f t Interval: — to 

f t 1ntervaI: to 

f t IntervaI: to 

0.45 
Estimated Sand/Gravel Pack Void Ratio: 

Estimated Total Well Volume (Including Sand/Gravel Pock): 2 1 * 4 f t 3 

Volume of Grout: 1) 35.6 f t» T v n 6 : 1-#-Port i ond Type I-I1/Bentonite 
Bentonite 6% 

Interval : _ 2 r 2 _ to 

Tremmie Depth:. 59' 

2 ) 14.0 f 13 Tvoe:14-re-Portiand Type i-iS/Bentonite 
Bentonite 6% 

Interval: 0 to 

Tremmie Depth: 

3) "" f t 3 Type: ™ 

Interval: to 

Tremmie Depth: 

Total Grout Volume: ftJ Crew Foreman. -

Grout shrink back @ 24 hr - 0.5' 
Notes: 



?3 ^ ; 
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LABOWJY TEST DATA 
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a. 3 
SYMBOLS 

BORING OW-20 
SURFACE ELEVATION: oooi FEET 

DESCRIPTION 

5.0 

1.2 

1.3 

hi 
1.5 

1.5 

1.9 

3.3 

3.0 

TJ 
E5 
2.3 

3.4 

1.6 

3.2 

6.3 

6.0 

6.3 

m 

FILL FILL 

a 

KS 

SS 

TRIASSIC PERIOD 
CHIHLE FORMATION 
GRAT SILTT, FIKE SAKOY CUT, SOFT. HIGHLY 

WEATHERED 

GRADES VITH SOHE GRAYEl-StZED FRAGMENTS OF 
LIMESTONE FROM 29 FEET 

40 FEET: SHALE. REDDISH BROWM, SILTT, WITH SOHE 
FIKE SAHD, ANO OCCASIONAL THIN INTERBEDS Of 
SANDSTONE AND LIMESTONE. SOFT. FRESH 

60 FEET: KIOST0NC. REOOISH BROW, IKTERBEOOED 
VITH LAMINAE OF WHITE TO LIGHT BROWN SATO-
STONE. SOFT. FRESH 

70 FEET: SANDSTONE. 8ROVN. COARSE-GRAINED, 
COMPOSED OF QUARTZ KITH MINOR CHERT, AHD 
LIMESTONE. HARD. FRESH 

SHALE 
82 FEET: SHALE. GRAT. SUIT WITH SOME FINE SAXO, 

HARD. FRESH 

BORING COMPLETED AT 83.0 FEET ON 12/19/80. 
4-INCH PYC PIEZOMETER'INSTALLED WITH PERFORATIONS 

FROM 54.0 TO 64.0 FEET. 
GRAVEL PLACED FROM SO.O TO 64.0 FEET AND BORING 

SEALED WITH BENTONITE AHD CEMENT TO SURFACE. 
GROUNO VATER.LEVEL MEASURED AT 50.2 FEET BELOV 

GROUND OH 1/5/81. 

LOG OF BORINGS 



4 M PRECISION ENGINEERING, INC. F I L E #: 98-199 
PROJECT CINIZA OW-20 ELEVATION: E x i s t i n g 

Replacement l Continuous Sampl ing LOG OF TEST BORINGS TOTAL DEPTH: 20 .0 

LOGGED BY : WHK 

1 1 s DATE: 1-14-99 

1 1 s 1 A STATIC WATER: 

1 P 1 c | M BOHING I D : OW-2 0R1 

I L I A j P PAGE: 1 o f 1 

I 1 o 1 L | L MATERIAL CHARACTERISTICS | PIC 
| DEPTH 1 T | E ! (MOISTURE. CONDITION . COLOR. GRAINSIZE .ETC.) 

| 0 I / / / * * / / / / I c l av . v e r y f i n e sandy, some g r a v e l , w e t r e d - b r o w n . 

1 1///**////! 
v e r y f i n e sandy, some g r a v e l , w e t r e d - b r o w n . 

| 
| 1.5 \lll**llll\ | 
| 1.5 J * + * 1 J Sand, f i n e , c l a y e y , m o i s t , r e d - b r o w n . l 

| 2 .7 j * * * / / * * * * 1 
f i n e , c l a y e y , m o i s t , r e d - b r o w n . 

| 
1 2 - 7 | o o o / / o o o o | Grave l sands tone , c l a y e y , m o i s t , r e d - b r o w n . 1 

| 3 .5 1ooo//oooo1 | 
1 3-5 I / / / / / / / / / { C i a v . weak c a r b o n a t e n o d u l e s , h a r d , we t , r e d - b r o w n . i 

\ / / / / / / / / / \ 
weak c a r b o n a t e n o d u l e s , h a r d , we t , r e d - b r o w n . 

| 
| | / / / / / / / / / I S. 0 | ! 
1 5 - 5 1 

1 5 - s I l l h l h l l 1 
1///*//*//! 

C l a v . sandy, f i r m , we t , r e d - b r o w n . i 

| 
I l l h l h l l 1 
1///*//*//! 

sandy, f i r m , we t , r e d - b r o w n . 

i |/7/*/7*/71 ] 
] \l!hlhl!\ ] 

| \llhlhll\ | 
1 8.3 • 1 / / / * / /* / / | I 

J * *Q* *Q**0 j Sand. coa r se , g r a v e l l y , dense, m o i s t , l i g h t b rown. 1 
| | * * Q * * Q * * 0 j 

coarse , g r a v e l l y , dense, m o i s t , l i g h t b rown. 

i I j *-*o**o**o | 10 j i 
| j **o**0**o j I 
|. |+*o**o**o | i 

I 
| j ** 0 **0**0 j i 
| | **o**o**o] i 

j **o** 0 **o j i 
I 13.5 | * * 0 * * o * * o ! i 

| 13.5 j *o*o*o*o* | Sand/! t r a v e l . c o a r s e , w a t e r b e a r i n a (weak) , d a r k crrey. i 
| 14.5 |*o*o*o*o* i 
j 14. 5 ! / / / / / / / / / 15 I C l a v . s o f t . w e t . n o t w a t e r b e a r i n c i . a r e v / b l a c k . i 

| I S . 0 1 •** + **•*•*** !Sand. f i n e , l o o s e , w a t e r b e a r i n g , b l a c k . i 
| 15. 9 [ *•****•*•*•-** 

f i n e , l o o s e , w a t e r b e a r i n g , b l a c k . 

• 
j 15. 9 Ml hi 11*1 | C l a v . s l i g h t l y sandy, f i r m , wet n o t w a t e r b e a r i n g , r e d - b r o w n . 

| \llhllhl\ 
s l i g h t l y sandy, f i r m , wet n o t w a t e r b e a r i n g , r e d - b r o w n . 

i 
Ml 1*111*1 i 

| Ml 1*111*1 ! 
| 18. S Ml 1*111*1 ! 
| i s . a M hi 1*11* ( C l a v . sandy, s o f t , s a t u r a t e d , g l i s t e n i n g (does n o t make w a t e r ) , | 
I Ml* II* II* | b l a c k m o t t l e d . | 
! 20. 0 . Ml*II*II* 20 1 | 
! ! I I ! 1 
1 1 l i t 1 

I I 1 ! ! ! I l l l l I 

I I ! ! ! ! 
I 1 I ! 1 ! 
1 1 i l l 1 

LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 8-5/8- OD HSA 



PRECISION ENGINEERING, INC. FILE #: 98-199 
PROJECT: CINIZA OW-2 0 ELEVATION: E x i s t i n g 

Replacement 2 Continuous SampliB g LOG OF TEST BOEINGS TOTAL DEPTH: 335. 0 

LOGGED B v * WHK 

1 1 1 S | DATE: 1-15-99 

! ! s | A I STATIC WATER: 29.0 

1 P 1 c | M I BORING ID: OW-20 Rep 

1 L I A | P 1 PAGE: 1 o f 2 

| 1 0 | L | L 1 MATERIAL CHARACTERISTICS | PID 
j DEPTH 1 T | E | E | (MOISTURE, CONDITION. CQLOP.. GRAINSIZE , ETC.) | (ccm) 

] 0-12.5 j ********* | | ISand. coarse, sandstone crravel up t c t h r e e inches a t f i v e f e e t , medium | No odor 

| ********* | j |dense, m o i s t , red-brown. j | 
| | ********* j j | j j 
| J ********* j | | j | 
| j ********* J j 
| j ********* j | | | 

| ********* j | | | | 
j ********* | ' | | | 

| j ********* j | | | | 
[ ********* j 5.0| | ] 

| |********* j j | | | 
| |********* | j | 
| j ********* j j | | | 
| |********* j | | j | 
| J ********* | j j j | 
| j ********* j j | | 
| |********* | j | 
| [********* J j | | | 

|***** * *** | | |more dense 

J ********* J10 ] ] | | 
|********* j | | | j 

J ********* | J | | | 
| |********* j j | I 1 

j ********* | j | 1 I 
I 12.5 ] * * * * * * * * * ] ! ] ! ' 1 

! 12.5 \ / / / / * * / / / \ l |Clav. f i n e sandv. s o f t t o f i r m , wet (n o t water bearincr) , red-brown. | | 
| 1////**///1 l 'laminar banded. 

1 / / / / * * / / / | | | | 
| 1////**///[ i | | | 

I////**///115_] | | | 
1 15 . 4 I////W//I 1 | ! ! 
| 15.4 !//-**--/! | |Clav. v e r v s i l t v . f i n e sandv. s o f t . wet. r e d brown. | | 
| \ / / - * * - / \ | 
| 17.2 l / / - - * * - - / | I | 
| 17.2 j ********* j |Sand. f i n e , l o o s e , brown. | | 
1 17.5 ( ********* | I l ! 

j 17.5 |Clav. f i n e sandy, v e r y s l i g h t l y s i l t y , s o f t , wet, red-brown. | | 
| |//**--**/| | | | 
| \f/**--**/\ | { I 

i i 

1//**--**/J2S_ | ! 1 
| | / / * * - . . / [ | 1 1 

1 1 

| \//**-**/\ | 1 1 
t i 

| / /**- -** / | | I 1 
i I 

\//**--**/\ | ! I 
1 1 

| \//**--**/\ | 1 I 
I 23 .2 | ! \!/ 
| LOGGED BY: WHK 

ISIZE AND TYPE OF BORING: 8-5/8" OD HSA 



PROJECT: 

Replacement 2 

CINIZA OW-2 0 

Continuous Sampling 

PRECISION ENGINEERING, INC. 

LOG OF TEST EORINGS 

DEPTH 

FILE #: 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION • COLOR. GRAINSIZE • ETC.) 

98-199 

Existing 

35. 0 

WHK 

1-15-98 
29. 0 

OW-20 rep 

2 of 2 

23 2 1 I U I I I I I I |23_ |Clav. s o f t , wet, red-brown. | No Odor 

| 1 1 
24 n 1/////////! | | j 

24 0 1 **_**_**_ | |Sand, f i n e , s i l t v . loose, wet (very weak water bearina;?) , grev o v e r a l l | Fetted 

25 0 | **_**_**_ 125 (with black bands. 1 odor 
25 0 1 *********| |Sand. f i n e , s i l t v . loose, water beariaqr, brown/arev. ! | 

1 ********* 1 | | | 
26 4 | ********* ] | 
26 4 |Clav. s i l t v . s o f t , v;et. not water bearina. some arev/black bandincr. 

| 27 5 | | | 
27 5 | ********* | | Sand, f i n e , loose, sater heariwf, grf»y/blaok. | | 

| 28 0 | *********| | ! | 
| 28 0 \ll*lhll*\ j c l a v . f i n e sand, s t i f f , wet, not water bearinq, red-brown/grey, ! | 
| 28 9 l / / * / / * / / * | | 1 | 
| 28 Q I * * / * * / * * / j 3Q |Sarai. clavev. loose, wet. not water bearina. arev. ! | 

| **/**/**/! | I | 
j **/**/**/1 | | ! 
j **/**/**/! 1 1 | 

I 31 . 9 (**/**/**/( | i | 

1 3 1 ]**c* *o**o1 |Saud, oravel (sandstone and chert, some decrraded shale), moderately dense. ] No Odor 

|**o**o**o| |wet, not water bearing, dark grey, 3 inch sandstone layer at 33.2-33.5. | | 
1 3 3 5 1*+ 0** 0** 0l | | | 
! 3 3 .5 1— 1 |Shale. some reduction mottlina. f i n e blockv. hard, damp t o moist, red-brown. l t 

1 • 1 

1 3 5 . 0 | | 35 
1 i 

! 1 

SIZE AND TYPE OF BORING: 8-5/8 OD HSA 

LOGGED BY: WHK 



PRECISION ENGINEERING, INC. 
— P.O. BOX 422 • LAS CRUCES, NM 88004 -

Ph: (505) 523-7674 
FAX: (505) 523-7248 • E-mail: werpei@aol.com 

October 20, 1998 

Ms. Dorinda Mancini 
Giant Refining Company 
Ciniza Refinery 
Route 3, Box 7~ 
Gallup, New Mexico 87301 

Re: Well Closure Procedures 

Dear Ms. Mancini, 

As you are aware there a va r i e t y of monitoring•well 
i n s t a l l a t i o n types at the Ciniza Refinery s i t e . The following 
summarizes a proposed task scenario f o r a t y p i c a l well closure at 
the Ciniza f a c i l i t y . 

Task I : Remove a l l surface vaults and protective casings. 

Task I I : Determine i f the casing has been grouted i n t o the 
formation. 

A: i f the casing has been grouted a determination w i l l 
be made as to the po t e n t i a l f o r p u l l i n g the casing. I f the 
casing cannot be safely extracted or cannot be extracted with 
reasonable e f f o r t , proceed t o Task I I I . 

B: I f the casing has not been grouted i n place, an 
attempt t o p u l l the casing w i l l be made. I f the casing cannot be 
pulled, the casing w i l l be s p l i t to expose the d r i l l i n g annulus. 
The casing w i l l be s p l i t to a point j u s t above the screens or 
perforations. 

Task I I I : Grout tremmie tubing w i l l be placed t o the bottom 
of the well with a packer set j u s t above the screens. A l i g h t 
grout consisting of.a f l u i d i z e d portland cement/montmorillonite 
clay (bentonite) mix w i l l be injected i n t o the screened zone. 
The grout, mix: w i l l be pumped" i n t o the wel l and monitored f o r 
pressure and volume. The grout w i l l be injected u n t i l the 
i n j e c t i o n volume i s equal t o 1.5 times the calculated volume of 
the well and pressures indicate i n t r u s i o n i n t o the formation. A 
heavy grout w i l l then be injected i n t o the well u n t i l pump 
pressure s t a b i l i z e s . I n j e c t i o n w i l l stop, pressure w i l l be 
allowed t o drop, the packer(s) w i l l be removed. 

&z i f the casing'has been grouted i n place, the 
remainder of the casing w i l l then be grouted t o the surface with 
a heavy f l u i d i z e d portland cement/montmoriilonite clay 
(bentonite) grout. 

SUBSURFACE MODELING 
GEOTECHNICAL INVESTIGATIONS 

MATERIALS TESTING LABORATORY 
ENVIRONMENTAL MONITORING SYSTEMS 



B: I f the casing has not been grouted i n place, the 
remaining annulus w i l l be f i l l e d with a l i g h t grout as described 
above followed by a heavy grout when the annulus has stopped 
taking the l i g h t grout. 

Task IV: The grout w i l l be allowed to cure twenty four (24) 
hours. Any shrink back w i l l then be f i l l e d with grout t o the 
surface. 

Task V: A closeout report w i l l be provided to the c l i e n t for 
f i n a l f i l i n g . 

I f you have any questions or comments, please c a l l our 
o f f i c e . 

Sincerely, 
Precision Engineering, Inc. 



i ; = • 
R E F I N I N G C O M P A N Y 

February 11, 2003 

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

RE: January 2003 Progress Report 
Giant Refining Co., Ciniza Refinery GW-032 Discharge Plan 

Dear Mr. Price: 

As your office has requested, Ciniza is submitting a progress report on the Discharge Plan renewal 
issues identified in our 12/10/02 meeting. Each month we will update you on progress made on the 
individual issues included in your meeting summary report. We have n umbered the issues to make 
it easier to document and report. A copy of your list is attached. Enclosed is a copy of a facility 
drawing prepared by Bill Kingsley and previously used to discuss the site. We have also included a 
map of the main tank farm. 

1. Three additional nested wells around ponds - Bill Kingsley, of Precision Engineering, Inc., 
visited the refinery on 1/29/03 to discuss and locate 3 potential sites on the north and west 
perimeter of the site. A map of the locations was faxed to you, but we were not able to 
discuss these with you at the time. Bill will put together a packet containing costs, time 
requirements, well construction details and any other pertinent information. We will include it 
in next month's report. He believes that these areas will give us the greatest probability of 
finding water. As soon as the new wells at the appropriate depths are producing, we would 
like to close OW-2 and OW-3. We have submitted details previously about the poor 
construction and production from these wells. Closing the wells on the same trip will save 
Giant a significant amount over having to schedule and mobilize Precision Engineering a 
second time for the well closings. Bill feels that the new wells will provide better monitoring 
for the groundwater in this area. Giant will notify OCD and HWB prior to drilling so that you 
will have time to schedule a site visit. (Dark blue dots on the map.) 

2. Investigate tank farm area near recovery wells and install possible French drain - Bill 
Kingsley has logs from borings in the areas of both tank farm sites where recovery wells are 
located. These will be sent in one of the monthly progress reports. Please see the enclosed 
site map and tank farm maps for more information. Some of the borings are north of and 
outside the tank farm berms. (Circled in red on the map.) 

3. Investigate around old OW-20 high pH area - Again, Bill will provide boring data from the 
area where OW-20 was located. We made several attempts to drill another well in the same 
area, but encountered no water. The site map indicates both the old and new OW-20 
locations. (Circled in orange on the map.) 

P H O N E 

505 -722 -3833 

FAX 

505 -722 -02 I 0 
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4. Investigate past OW-29. Find possible channels - OW-29 has never shown any 
contamination. We are unclear why this area may need to be investigated. We believe that 
OW-14, which has shown very low levels of contaminants, should continue to be monitored 
annually for volatiles by Method 8260. (Circled in light green on the map.) 

5. Inspect the truck center - Giant's travel center has been notified and is available for 
inspection at your convenience. 

6. Find out where OW-17 was located. Now closed, but was originally located w/in tank farm. 
Sonsela wells were closed in this area. - Ciniza has submitted this information previously, but 
will include it again in a future monthly progress report. The site map and tank farm maps are 
marked to show the area of interest. OW-17 was located near Tank 345. (Circled in red on 
the map.) 

7. Prevent runoff from the old temporary pond area - The west dike on temporary pond #2 
had previously been cut to allow normal drainage as requested. When salt in the water 
from this area became an issue, the cut in the dike was filled in and a 6" pipe with a valve 
on the outer end was put in place. The valve can be chained and locked in the closed 
position to prevent unauthorized persons from opening it, if necessary. 

8. Show drainage ditches on drawings - Ciniza Refinery has prepared an Integrated 
Contingency Plan (ICP), including an SPCC plan, and a Stormwater Pollution Prevention 
Plan (SWP3) which show drainage patterns in addition to materials of significance, tank 
contents, locations of chemical use and storage, emergency procedures and response plans, 
etc. These documents will be submitted as 'Volume 2' of the Discharge Plan submittal. 
Included will be a topographic map of the area. (Site maps enclosed) 

9. Submit storm water plan - see #8 above 

10. Giant wants to monitor only OW-11, 12, 14, 29, 30 and MW4 - We would like to develop an 
appropriate list of wells to be monitored, a sampling schedule that will provide needed 
information, and a list of parameters appropriate to contaminants needing monitoring. We 
will propose these as part of our submittal. We believe that OCD's and the HWB's 
requirements can be met without incurring extraordinary expense and personnel time for 
Giant. 

11. Giant wants to close OW-2 and OW-3 and replace with new ones - see#1 above (Circled in 
dark blue on the map.) 

12. Giant does not want to monitor OW-1, OW-9, and OW-10. RCA wants these wells to be 
checked to make sure they are still under artesian conditions - We believe that OW-1 should 
be monitored annually as part of the groundwater discharge plan conditions, along with the 3 
new well locations proposed in #1. OW-9 and OW-10 will be visually checked annually at the 
same time sampling is done to ensure continued artesian conditions. It may be appropriate 
to sample these 2 wells at 5-year intervals (i.e., as part of the Discharge Plan renewal). As of 
2/6/03 these 3 wells have artesian flow. (Circled in light blue on the map.) 

13. NMED (RCRA) wants MW-1, 4, 5 and SMW-4 monitored (LTU) - These wells are sampled 
as required in the RCRA Post-Closure Permit issued 8/17/00. OCD will receive copies of all 
analytical results at the same time that they are submitted to NMED's Hazardous Waste 
Bureau. 

14. RCA wants Pond #2 sampled - As we understand this item, the outlet at Pond #2 will be the 
compliance point for sampling for the wastewater treatment system / evaporation pond 



system interface. Parameters will be established by OCD as part of the new Discharge Plan. 
Ciniza would like to confirm this interpretation as soon as possible. 

15. Old API must be rebuilt or demonstrate that it is not leaking - The API Separator is scheduled 
for cleaning and inspection in April, 2003. As we understand the timing on construction for 
the new API, the unit must be complete and functional by 12/31/04. We would like to confirm 
this date as soon as possible. 

16. Giant must complete pressure testing all plant drain lines, sumps, including the tank farms, 
etc. by 6/1/03. - Enclosed we are submitting documentation of all testing and repairs 
completed as of 1/31/03. As the system continues to be inspected, the documentation will be 
included with the monthly progress reports. 

17. Giant must complete Discharge Plan submittal by 10/1/03 with monthly progress reports -
We are currently working on the data collection and formatting for the plan using the 
'Guidelines for Preparation' as our guidance. As noted above, the facility's ICP, SPCC, and 
SWP3 plans will provide much of the information required. We would like to confirm this 
deadline. 

18. RCA wants monthly progress reports. - We plan to submit progress reports by the 20 t h of the 
month following the activities (2/20/03 for January 2003 activities). 

19. Issues of geological channels need to be resolved - OCD and Giant will need to discuss this 
in more detail with Bill Kingsley. Giant would like some further guidance on OCD's and 
NMED's concerns. Neither I, nor Ed Riege, were present at the meeting where this was 
discussed. 

20. LWP to spell out in DP all samples to be taken from which wells and analysis, including 
frequency - Giant will propose a sampling schedule, including wells, parameters and 
frequency. We will work with OCD and HWB to ensure monitoring will provide adequate 
information on the groundwater conditions at the facility. 

Please feel free to contact me at 505.722.0227 or @ dmancini@)giant.com with any questions or 
concerns you have regarding this report. Thank you for your assistance with our Discharge Plan 
submittal. 

Sincerely 

Environmental Manager, Ciniza Refinery 

Enc 

CC: Roger Anderson, OCD 
Dave Cobrain, HWB 
Ed Riege, Env. Superintendent 
Matthew Davis, General Manager (w/o enc.) 
file 



12/10/02 Meeting held with Giant-Ciniza: GW-032 Dorinda Mancini, Ed Riege, 
LWP, RCA, Dave Cobrain. 

Mimrte^jnneetine^OCIMo^^ 

1. Three additional nested wells around ponds. 

2. Investigate tank farm area near recovery wells and install possible French drain 

3. Investigate around old OW-20 high PH area 

4. Investigate past OW-29 Find possible channels 

5. Inspect the truck center 

6. Find out where old OW17 was located. Now closed was inside of tank farm. Sonsela wells were closed in 
this area. 

7. Prevent run-off from old pond area. 

8. Show drainage ditches on drawings 

9. Submit storm water plan 

10. Giant wants to monitor only OW-11,12,14,29, 30 + MW-4 

11. Giants wants to close OW-2&3 replace with new ones 

12. Giant does not want to monitor OW-1,9,10 RCA wants these wells to be checked to make sure they are 
still under Artesia conditions. 

13. NMED (RCRA) wants MW-1,4,5 SWM-4 old LTU 

14. RCA wants pond #2 to be sampled. 

15. Old API must be rebuilt or demonstrate it is not leaking. 

16. Giant must complete pressure testing all plant drain lines, sumps, including tank farms, etc. by June 1, 
2003 

17. Giant must complete DP submittal by Oct 1, 2003 with monthly progress reports. 

18. RCA wants monthly progress report. 

19. Issues of geological channels needs to be resolved. 

20. LWP to spell out in DP all samples to be taken from which wells and analysis, including frequency. 



StolrhriWater 1^1 uti<^ ^ ; Revision 0 

Prepared by: SWPPP Team 6/21/02 

Figure No. 2 
Refinery Site Map 

Unconfined Storm Water Flow Direction 

Equipment 
Laydown 

Area 

Giant Ciniza Refinery SWPPP Appendix C 



Storm Water d i l u t i on Prevention Plan " Revision 0 

Prepared by: SWPPP Team 6/21/02 

Figure No. 3 
Property Site Map 

Unconfined Storm Water Flow Direction 

Giant Ciniza Refinery SWPPP Appendix C 





Ciniza Refinery Sewer Test Form 

REFINING COMPANY Test Data for Main Line Upstream of Listed Manhole 

Unit: Plat 
Test Fluid: Water 
Test Water Column (ft.): 3 + 
Test Duration (min.): 3 0 
Manhole Number: P-l, P-2, P-3, & P-4 
Date: • 10/31/02 

Were all process sewer cup branches from the above manholes filled with water to verify 
that branch lines held level? 

Yeti No 

Did all branch lines hold level? 
Yes No 

* 
List any branch lines and location of branch lines that did not hold level (if any): 
N.A. 

Test Witness Signature: 

P H O N E 

5 0 5 - 7 2 2 - 3 8 3 3 

FAX 

505 -722 -0210 
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BOX 7 
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NEW M E X I C O 

6730 1 



Work Order WO"48043~ Vacuum/clean s(udge7di"rT"oTrl of process sewer boxes P5, P6, & P 

Location 13_PIPING 

Equipment 

Reported By BLOOS" 

•PROCE 

Reported By Date 2C02-11-07-13. " Work Phone 722-3833 

Status p r o S E " Status Date 2002-11-14-8.3 

GL Account 08-013-5010-00 

Charge to Store? N 

Reserved Parts 

WO Priority !""" 

Loc/Eq Priority: 

Equipment Up?: 

Warranty Datei 

Work Type CM 

Job Details 
Job Plan j 

Safety Plan 
PM f 

Service Contract " 

Problem 

Failure Class ;SEWER " 

Problem Code jCCEAW"'* 

Follow-up Work 

Originating WO 

Has Follow-up Work? KT~_~ 

Scheduling Information 

Start 
Target r 

Scheduled ; 
Actual i2052^Y3-?M'D"0" 

Completion 
j2OO2 l̂"Pr5^WT2'CT0" 

Responsibility 

SupervisoriRATIvl 

Labor Group i 
Lead Craft/Person ~~ 

Estimated Duration \ 

Remaining Duration [ 

"SOT Crew 
Interruptible?: 

Modified 

BySYSADM 

Date 2002-11-14-8.3 
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Ciniza Refinery Sewer Test Fo rm 

R^T^^G^oMrvihiY Test Data for Main Line Upstream of Listed Manhole 

Unit: Crude 
Test Fluid: Water 
Test Water Column (ft.): 4 + 
Test Duration (min.): 30 
Manhole Number: C-l, C-2, C-3, C-4, C-5, & C-10 
Date: - . 10/31/02 

Were all process sewer cup branches from the above manholes filled with water to verify 
that branch lines held level? 

Yen No 

Did all branch lines hold level? 

List any branch lines and location of branch lines that did not hold level (if any): 
Sewer cups near C-Pl A, & C-PV109 did not hold level. All other sewer cups and branch 
lines did hold level. A work ticket has been entered to repair the two sewer cups listed 
above. 

Test Witness Signature: 

P H O N E 

SOS-722-3833 

FAX 

SOS-722-0210 

R O U T E 3 

BOX 7 

GALLUP 

N E W M E X I C O 

8730 1 
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Ciniza Refinery Sewer Test Form 

Test Data for Main Line Upstream of Listed Manhole 

Unit: FCC 
Test Fluid: Water 
Test Water Column (ft.): 7 
Test Duration (min.): 25 
Manhole Number: F4 
Date: 1/11/02 

Test Data for Branch Lines from the Listed Manhole 

Were all process sewer cup branches from the above manholes filled with water to verify 
that branch lines held level? 

Yes No 

Did all branch lines hold level? 
I l l No 

List any branch lines and location of branch lines that did not hold level (if any). 
N.A. 

Test Witness Signature: 
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Ciniza Refinery Sewer Test Form 

Test Data for Main Line Upstream of Listed Manhole 

Unit: Gas Con_ 
Test Fluid: Water 
Test Water Column (ft.): 4 
Test Duration (min.): 70 
Manhole Number: Gl & G2 
Date: 1/9/02 

Were all process sewer cup branches from the above manholes filled with water to verify 
that branch lines held level? 

Yes No 

Did all branch lines hold level? 
m No 

List any branch lines and location of branch lines that did not hold level (if any). 
N.A. 



Ciniza Refinery Sewer Test Form 

Test Data for Main Line Upstream of Listed Manhole 

Unit: Gas Con 
Test Fluid: Water 
Test Water Column (ft.): 7 
Test Duration (min.): 45 
Manhole Number: G3 
Date: ' 1/10/02 

Were all process sewer cup branches from the above manholes filled with water to verify 
that branch lines held level? 

Yes No 

Did all branch lines hold level? 
Yes No 

List any branch lines and location of branch lines that did not hold level (if any). 
Branch lines have not been tested yet. 

- Test Witness Signature: 0. Ue>r 



Ciniza Refinery Sewer Test Form 

Test Data for Main Line Upstream of Listed Manhole 

Unit: Gas Con 
Test Fluid: Water 
Test Water Column (ft.): 7 
Test Duration (min.): 25 
Manhole Number: G4 
Date: •• 1/11/02 

Test Data for Branch Lines from the Listed Manhole 

Were all process sewer cup branches from the above manholes filled with water to verify 
that branch lines held level? 

Yes No 

Did all branch lines hold level? 
Yes No 

List any branch lines and location of branch lines that did not hold level (if any). 

Test Witness Signature: 
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Ciniza Refinery Sewer Test Form 

REFn^G~coMPANY Test Data for Main Line Upstream of Listed Manhole 

Unit: Crude 
Test Fluid: Water 
Test Water Column (ft.): 4 
Test Duration (min.): 25 : 

Manhole Number: C8 & C9 
Date: 7/31/02 

Test Data for Branch Lines from the Listed Manhole 

Were all process sewer cup branches from the above manholes filled with water to verify 
that branch lines held level? 

Yes No 

Did all branch lines hold level? 
Yes Hg 

List any branch lines and location of branch lines that did not hold level (if any): 
Sewer cup at C-Pl 1, debutanizer reflux pump foundation. 

Test Witness Signature: 3-

ROUTE 3 

PHONE B O X 7 

SOS-722-3833 GALLUP 

F A X NEW MEXICO 

505-722-02 I 0 8730 I 



Work Order 2/13/2003 

W046749 - Repair sewer cup at C-Pl l , debutanizer reflux pump, foundation 

Equipment: : 

Location: 10-CRUDE 
Job Plan: 

Parts reserved in warehouse: 

Comments: 

Failure Report: 

Status: 
Report Date: 

Start Date: 
Finish Date: 

Parent: 
Sequence: 

Reported By: 
Lead Craft: 

Priority: 

CLOSE 
8/5/2002 
10/23/2002 
10/23/2002 

0.00 
BLOOS 

3.00 

JPOPERATION DESCRIPTION DURATION 

DATE: START: FINISH: 

DATE: START: FINISH: 

DATE: START: FINISH: 

DATE: START: FINISH: OPERATOR: 

DATE COMPLETED: COMPLETED BY: SUPERVISOR: 

MAXIMO Page 1 
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Ciniza Refinery Sewer Test Form 

Test Data for Main Line Upstream of Listed Manhole 

Unit: FCC 
Test Fluid: Water 
Test Water Column (ft.): 4 
Test Duration (min.): 25 
Manhole Number: F1, F2, F3 
Date: • 7/31/02 

Test Data for Branch Lines from the Listed Manhole 

Were all process sewer cup branches from the above manholes filled with water to verify 
that branch lines held level? 

Yes No 

Did all branch lines hold level? 
Yes No 

List any branch lines and location of branch lines that did not hold level (if any). 

Test Witness Signature: 
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REFERENCE 

CBUOE UNIT U l « 3 f - - . m > i ~ D H P l M « -

TYWCJU. AT SIWW« w e t s 

D I S C a i P T l O N 

S H E L L O I L COMPANY 
CINIZA REFINEBV Q A U - U P . K M. 

FLUID CATALYTIC CRACKING- UNIT 
UNDERGROUND PIPING-

PLAN 

p»-i a - i - fc? 
O«WN E F S 

•cft 
M » U 
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t ^ l i M i M l W Ciniza Refinery Sewer Test Form 

^TNTNG*COT^^N^ Test Data for Main Line Upstream of Listed Manhole 

Unit: Plat 
Test Fluid: Water 
Test Water Column (ft.): 3 +_(in manholes, 1-3 from sewer pipe inverts 

connecting manholes) 
Test Duration (min.): 25 
Manhole Number: P-8, P-5, P-6, & P-7 
Date: 1/23/03 

Were all process sewer cup branches from the above manholes filled with water to verify 
that branch lines held level? 

Yes No 

Did all branch lines hold level? 
Yes No 

List any branch lines and location of branch lines that did not hold level (if any): 
Sewer cup by P-V3. A work order has been written to repair this item. 

Test Witness Signature: 

1 
U 

P H O N E 

505-722-3833 

FAX 

505-722-02 I 0 

ROUTE 3 

BOX 7 

GALLUP 

NEW M E X I C O 

8730 I 



EOUPMEVT L/ST 

O.VI 
".vf 
P. VI 
A.V4 
O.V3 
A p*« 
A VI 

pre 
p-'i 
A v/o 
p-*/i 
Ariz 
P-rts 
P . W M 
P . V I I 
P - V I S 
P - V I B 
Z - « T V 
P - V Z I 
P - V H 

oxrsen jrjripPCK 
iHfvjHc. srpipsep gcurvzg 
PLATACe/AMa AZACroJ?-/ 
PtATfO**tM6 *£AcrafZ 
PiATAOAMA/6 ACAcrOX mj 
PCATfOAMAVG ATCACrOX PtVOCcrS JSPAKATOX 

jrAe/azc*. 
CHCMKACt COKOfr/JArC SAl/a/MS TAMr 
UHirA/IHa ACACTOf 
tAAAT/JI/HS ACACrot AAOOUCTS J£PAZAWK 
AZASH OAIIAA 

iM/p/.v.va /*/rc*> iNjccr.o* SUCTXOH TANK 
S T A R T I N G A i R R E C E I V E R ( i H C O M P R E S S O R K K J S E ) 

- J T , * V , H S * " • " " " t * ( l » C O M P R E S S O R " O u S A l 
C O M P R E S S O R C O O L I N G W A T E R M A K E - U P T A U K 
P L A T F O R M I N c i U N I T S U R G E . D a U r l 

' - I P U t L O A S B A L A N C E D R U M 
B T E A M / W A T E R l E P A A A T O R 
S L A W D O W N D R U M 

H E A T E R S 
P - P M I P U A T F O R M I N B C U A O 0 6 H E A T E R 

p . p u a M E A T I S . 

H E A T U t H H I G E R 5 _ . „ ~ " . ". 7 
OMA/f/A/a irAIPPtt A£CO £XCUAWS£K 
iAV/AI//l/Va STX/APCA COMO£MSZK 
pcArfoeuMta coio COMBWCO n a £xc/r. 
PLATFOA/*M6 Hor COM6IA/£& rczo £XCM. 
PLATfOAMma xtAeroK AAoovcn COAIOZMCX 

- — PX^TroxMHt A£A<roA pxooocrs caoicjc 
essp-n srA&iitfc* rrco excuANof* 

A.£g STABItli£A P£BO/lZA i 
A£9 jrAB'l/££A C0//OC//S£X 

PCI 
A£Z 
pes 
P-£* 
P£> 
pet. 

\ A £ / I srASA/zer. sorrow - PIA/AL cooiex 
A-£II uwAit/iws HAPA/THA rem £xor. 
A £ / l OA/IPIH/'/a SAS PX£H£Ar£A~ 
P£l* UH/FINIH6 XCACroit PKODUcrj C010CNSCA 
P-£'S tm/Awms PtAcron prooocrj coo/or 
P-EJS RECYCLE OAS COMPRESSOR JACKET WATER COOLER 
P--CI7 RECYCLE O A S C O M P R n s o K LUBE OIL COOLER 

\p-sziAU srABiL/zax feeo « Borrows 

CQMPfi>AffQA>s 

p-c/Ai-a A£crct£ GAS COMAAUJOPS 

P-PZ At-lrrOAIMAAASA?£:*C7Z2eGVs9*?&?SWA* 
APitia uH/PM/r/a sr*/PAEt tcrcux POMPS 
AP-tAta w/frnma srx/pp£x rcao/un PUMPS 
pputa srA£K.izct penux PUMPS 
A.A* CHEMKAii ccwosnSAK *t/£crioH PUMP 

A-A 7 WWW/Wtf, XCACrOK C//AAS£ PUMA 
£ A ' UNirmma WATCX //V£crioH POMP f r / o r SHOWN) 
/*-AQA ST6ASA/C0HMHSATB P-VZI CIK. ' 
P - A t a • : - . . . . . . 

M/SC£UMJPQOS 

A-JT ttMAzisrcx / / / o r juovrn) 

E E F E R S J J C E D B A W I 1 J 6 5 
P L O T P L A M . - ~ . „ . . - . C P - SB - I O I 
SEAMP D S T A i t - s x ^ — ; e e - o s - i o * 
T Y P I C A L PIPSJS X r O R A J U « E A « n 4 P U U U G 2 A 2 - 0 R - l 0 3 
B I L L O P M A T E R I A L A P - O ' - U l 

NOTES,- - . - • 

1 rvruec UN/P/M/NS cautpuorr: u SUAMO 
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g .^cxL^ri A'sr/SACI OA//, w w t Lac. 

~JAM AB/SX0 QAM SUM AS 04 A CA//S. 

A\7-l'-i iOO A a OAAIVJ * VWA^ t I/1SO7-0 
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UuZS 
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Work Order 2/13/2003 

WO49101 - Repair Sewer cup at P-V3 and/or branch line. 

Equipment!" -
Location: 13_SEWER 
Job Plan: 

Parts reserved in warehouse: 

Comments: 

Pailure Report: 

Status: CLOSE 
Report Date: 2/3/2003 

Start Date: 2/6/2003 
Finish Date: 2/7/2003 

Parent 
Sequence: 0.00 

Reported By: BLOOS 
Lead Craft: 

Priority: 3.00 

JPOPERATION DESCRIPTION DURATION 

DATE 
DATE 
DATE 
DATE 

START 

START 

START 

START 

FINISH 

FINISH 

FINISH 

FINISH OPERATOR: 

DATE COMPLETED: COMPLETED BY: SUPERVISOR: 

MAXIMO Page 1 



c _ 
Qjfa 

SWMU 1 

SWMU 2 

SWMU 3 

SWMU 4 

SWMU 5 

SWMU 6 

SWMU 7 

SWMU 8 

SWMU 9 

SWMU 10 

SWMU 1 1 

SWMU 12 

SWMU 13 

P£AWN f3Y: 6W 

- A e r a t i o n b a s i n 

- EvaDora t i on Ponds 

- Empty Cobn ta ine r S t o r a g e Area 

- O l d Burn P i t 

- Land F i l l Area 

- Tank Farm 

- F i r e Training Area 

- Railroad Rock Lagoon 

- Drainage Ditch Near Inactive Land Form 

- Sludge Pits 

- Secondary Oil Skimmer EAST I-40 

- Contact Waste Water Collection System 

- Drainage Ditch Between API Evaporation 
Ponds and Neutralization Tank Evaporation 
Ponds 

WEST I-40 

M .OO'O 
MARKED ROCK IN ROCK MOUND 

SE CORNER OF SECTION 33, T15N. R15W 
COLOR CODE: SONSELA WELLS 

CHINLE/ALLUVIUM INTERFACE WELLS 

UPPER SAND WELLS 
ALL OTHER EXPLORATORY BORINGS 

Si 1 "= 3 0 0' 

06 53 



LOCATION: 

DEPTH 

SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE S: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
Dili: 
STATIC WATER: 
BORING ID: 
PA6BT 

97-070 
6929.2 
35.0' 
TM 
6-10-97 
21.2' 
0656 
1 

MATE-RIAL CHARACTERISTICS 
IMOl STOE-. eOSrHTIOH. COLOR-, GRAINSIZE. ETC. 

PID 

'0.0-1. 
1.0 

***//oo'* 
«««//oo«« 

SAID, FINE, CLAYEY, FINE &R-ME-L-, BROWN, MOIS-T 0.&-23.C 

1.0-4.5 ///"oo// 
///"oo// 
///"oo// 
///"oa// 
///"oo// 
///"oo.// 
Ill**wll 

CLAY, SLIGHTLY SANDY, SOME- PI-IB- GR-AVE-L, MO-I-S-T-, RED BROWN, FIRM- TO- S&P-T-, BO-ODOft, 
SOME CHARCOALING 

MORE GRAVELLY. AT.. IJ. 1 TCL UJ 

4.5-4.8 H i t I / t t t i i SAID, FINE. DAMP, SLIGHTLY CLAYEY, PORPLISH BROWN. NO ODOR 
4.8-6.0 
6-0 

///ttt../ 

t(l***~l 
CLAY. VERY SANDY, FINE, SILTY, NO. ODOR, PURPLISH BROWN 

6.0-6.2 t i t IL t t t SAID. -FINE TO HEDIDM. CLAYEY. SLIGHTLY SILTY, MOIST, PURPLE RED, NO ODOR 
6.2-7.8 

7.8 

//"*-•// 
//"*-•// 

LhllziIL 

CIAY. VERY SANDY, FINE, SILTY, SOME CALCAREODSLY INDURATED APPEARING NODULES, FINE 
GRAVEL, SOME VEGETATION IN SAMPLE, DAMP TO MOIST, PURPLISH BROWN 

7-8-8.5 t t t t i t SAID, VERY PINE TO FINE. CLAYEY, SILTY. SOME CEMENTED SAND. MOIST. PURPLISH BROWN. 
8.5-8,8 CLAY. SAND. FHE". SAW APPEARS TO" BE" IF HAND'S", N"LTQDOR, FIRM.'MOTST 
8.8-9.2 t t i " f i t SAID, FINE, T'LAYEY, MffTSTT PURPLISFBIDWF/ SIIGrTTORANGE TINT aT~8~.Tr 

9.2-11.5 

11.5-12.2 
12.2 

/ / /"*/ / / 
/ / /"*/ / / 
/ / /*" / / / 
Illlll 
iu**m 
111***111 

CLAY. SANDY," FTNE7 LWCHIECOALINTAlTliiPSUM SPOTS IN SAMPLE"," MOTST7 SOME ROOT 
MATTER, HARD", NtT'OlTOir 

CLAY. MOIST, mit, SiKHfî SILTYy If i i f f effitKOttHS, VEGETArlOf-, 
INDURATION OR- eresufr NODULES-, NO-ODOR-, mmm-mm 

12.2-14.2 

14.2 

i t i / y / t t i 

///*"/// 
"*///*" 

INTERBEDDED- 8MB- AND- CLAY 

14.2-17.0 

17.0 

///""// 
///**"// 
///""// 
/ / / t t t t / / 

///""// 
///""// 

l i 
CIAY. MOIST,- PiiPtt&E-MQtflh- VERY- SMB¥/ GMHGE- SMDY BANDS VWEHN-
LAYERS TO IS1, NO-ODOR, SOME- CHARCOAiiNG--

17.0-17.5 t t i / / . t t i SAB). CLAYEY. SU.TY. PTWR. Pnffl.TSW BROWN WTTH ORATOR TINT. NO ODOR 
17.5-18.2 

18.2 
/ / / " * / / / 
/ / / " * / / / 

CLAY. SILTY, SANDY, WET,.. PURPLISH BHQWN,. SOiT TO FIRM, SOME VEmHĜ .BOiSJilIul.RJiaTS. 
PARI GREEN. NO ODOR 

18.2-18.8 
18-8 

t t t t . / t i t 

i i t t . ^ i i i 
SAID. FINE TO MEDIUM, PURPLISH WITH ORANGE BANDS, SOME BLACK BANDING, SILTY, 
SLIGHTLY CLAYEY, NO ODOR 

1U-1?,7 ////*•/// 21 CIAY, MOIST. ROOT MATTER. PURPLISH BROWN. SLIGHTLY SANDY. SOME SILT. SO ODOR 
1?, 7-19,9 i i i i . - i i i SAID. FINE. MOIST. ORANGE BROWN. SLIGHTLY SILTY. SOME PURPLING. NO ODOR 
19.9-21,2 ///-"/// CLAY. WET. SLIGHTLY SILTY. SANDY. REDDISH PURPLE. FIRM. NO ODOR 
21.2-22.0 
22.0 

i i t . / / t i i 

t i t . / / t t i 
SAID. FINE, WET, SLIGHTLY IATE1 BKA1IIG. ORANGB BROHN TO PURPLE, 
SILTY. CLAYEY. MODERATELY DENSB 

ODOR, SL1CHTLY 

22.0-22.4 1*1*1*1*1 INTERBEDDED CLAY AND SAND 
22.4-27.2 liiwiil CLAY, MOIST. S^KirrLTSlIlH, SOME GTFSWNO-PTOS" OR CEMENTED SW, C01R"L̂ '(JI5VIi;. 

SIZE AND TYPE' Of BORING": 4 1/4' ID CONTINUOUS" FLIGHTESK 
LOGGED" BY: TM" 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE f: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE.:. 
STATIC WATER: 
BORiNC ID: 
PAGE: 

97-070 
6929.2 
35.0' 
TM 
6-10-97 
21.2' 
0656 
2 

MAT-ftR-FAt CHARACTERISTICS 
• (Hets-Tm eosfriT-ioN-. GOLQR-.&R-AINSIZE . ETC . 

PiD 

22.4-27.2 

27.2 

111*00/11 
///'oo/// 
///'oo/// 
IIMH 
111*0011/ 
llhoolll 
lll*oolll 
llhoolll 

21 

CLAY, MOIST, Sil&HT-LY SANDY, SOME--GY-PSUM NODULES- OR CEMENTED -SAND-, GOA54E- GR-A-VFL; 
WHITE, FINE, NO ODOR, REDDISH- BROWN-

S3-. 0—3-2.0 
0 

27.2-27.7 
27.7 

TT*/00H* 

***/oo*** 
SAID, FINE TO MEDIUM, SLIGHTLY WATER BEARING, SLIGHTLY CLAYEY,. FINE GRAVEL,. REDDISH 
BROSN WITH PURPLE TINT. NO ODOR 

27.7-28.0 ///--*/// CLAY, SILTY, MOIST TQ WET. SLIGHTLY SANDY. RED BROWN. FIRM, NO ODOR 
28.0-28.8 
28.8 

oo//--**o 
oo//--«*o 

GRAVEL. FINE TO COARSE, CLAYEY, SILTY, SANDY, FINE, WET, SOME SANDSTONE NODDLES, 
BONE WHITE, NO ODOR 

28.8-29.0 ///"oo// i i CLAY, MOIST. SANDY. FINE GRAVEL. RED BROWN. STIFF, NO ODOR 
29.0-32.0 

32.0 

000***000 
000***000 
000***000 
000***000 

GRAVEL. FINE TO COARSE, SANDY, FINE TO COARSE, PURPLE BROWN, WATER BEAHIG, CLAYEY, 
NO ODOR, 30.0'-32.0' MORE COARSE SAND, FINE GRAVEL, WATER BEARING 

32.0-35.0 

-ILL 

=//'== 
===//*== 
. . . / / * » 
« a / / t s = s 

----II* 
»-//*«= 35 

CHIILE FORMTTOF 
PURPLISH WnFLTGlTGRIEFBINDINĜ  CLIYEY7 SOMFSIND, FINE, SOKFC 
SAND AT 35.0'', DRY 

TOTAL DEPTH 

SIZE AND TYPE OF BORING: 4'1/4' ID CONTINUOUS FLIGHT HSA 
LOUSED" BT: TM" 



LOCATION: SEE SITE PLAN 
CINIZA. REE INERY 

PRECISION ENGINEERING, INC. 

DEPTH 

ELEVATION: 
TOTAL DEPTH:. 
LOGGED BY: 
DATE:. 
STATIC WATER: 
BORING ID: 
PA6E: 

97-070 
6938.4 
40.0' 
TM 
6.-10-97 
34.5' 
0657 
1 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION. COLOR-, GRAINSIZE, ETC. 1 

PID 
fppft) 

1.0-1.8 

JL 

Illlll 
111*0*0/1 
///*o*o// 
111*0*011 

CLAY, DAMP ,HBM, SANDY, FINE, SOME FINE GRAV-BL, RED BROWN, B ODOfi- ft. 0-41.0 

1.8-4.5 

4.5 

tt-a-/o** 
**-o.-/a** 
**-a-/.a** 
tt-Q./att 

**-o-/o** 

SAID. FINE TO. COARSE,- SILTIr SLIGHTLY CLAYEY, SOME FINE GRAVEL,. EBB BROMr SOME. 
GYPSDM SPOTS-,. HOSE. COARSE. SAID. Al 4JL' TQ 4,5-' r DAMP, NO ODOR. 

4.5-5.0 1*1*1*1*1 5.0 INTERBEDDED CLAY AND SAHD 
5.0-5.9 
S.9 

///////// 
///////// 

CLAY. MOIST, SLIGHTLY BLOCKY, SHITE GYPSDM SPOTS, CHARCOALING, SOHE ROOTS IN SAMPLE 
REDISH BROWN. VERY DARK TO PURPLE CHARCOALING. HO ODOR, VERY STIFF 

5.9-6.2 t t i t t i i i i SAID, FINE, SOME COARSE, RED BROWN WITH ORANGE TINT 
6.2-8.5 

8.5-10.0. 

10.0--11.2 
11.2 

////-//// 
////-//// 
////-//(/ 
IIIHIII 
im-iiir 
iiii-mr 
llll-lltl-
/ / / / - / / / / 
/ / / / - / / / / 

10 

CLAY. MOIST, SLIGHTLY BLOCKY, WHITE GYPSDM SPOTS, CHARCOALING, SOME ROOTS IN SAMPLE 
REDISH BROWN, VERY DARK TO PURPLE CHARCOALING, NO ODOR, VERY STIFF, SLIGHTLY SILTY 

CLAY, SILTY, SANDY, FINE, SOME GYPSUM SPOTTING", DAMP TO MOIST, REDDISH" BROW WOT 
PURPLE TINT", VERT STIFF TO" HARD", HOST FTSSLT, NO" ODOR; SOME CHATCOTLTNG" 

CLAY, MOIST," HARD", SLIGHTLY" SILTY, SOM' CHARCOAL, PURPLISH BROW, DAMP TO MOIST, 
NO ODOR 

11.2-12.5 

12.5 

t t-t--. j * tt-

t t i . . / i 

SAID, FINE,"SILTY", SLIGHTLY CLAYEY", PURPLISH"BROWN", DAMP, NO ODOR 

SILTY AT 12-.6-1-
12.5-13.2 / / / - * / / / CLAY. SILTY.- SLIGHTY SASDYv F-INE-, SLIGHTLY- Ff SSLE-, DAMP. VERY- STffl: RfiDDKH-BROWf-
13.2-13.8 

13-8 
*»»//** 
ttt-.jjtt SATO; VERY F-fflfr TO- HW; SILTY, -CLAfFrY-, BAMP-TO-MOIST, RED BROW*; NO-ODOR-

13.8-14.5 
14.5-15.0 

/ / / " - / / 
/ / /**--// 15 

CLAY. SANDY-, WW UU, SITLY, DAMP- T4-MOIST, SO- 6B0R 
CLAY. SANDY-, FINE-. PURP-LISi- BROWN-W-IT-H- QRAKGS- TINT. VERY STIFF-. N4- OBOR-. S-ILTY-.DAMP-

15.0-15.2 tti.. ItH SAID. FINE. S-IL-TY-. SLIGHTLY- CLAYE-Y. RjfflDI-gl- PURPLE WITH ORANGE-TINT-. KQ-OBOR-
15.2-15.7 
15.7-18.2 

18.2 

///--"// 
///////// 
///////// 
///////// 
///////// 

I- C 
C 

c 
C 
C 

CLAY. SILTY-r SAND-Yr EISE,. ORANGE- BASBS-OE SASH IS-CLAY, DAMP-TO- HQIST-r NO-ODOR-,- RED-
BROWN CLAY 
CLAY. HARD, .M0TSTf. REDDISXB10HSr CHARCOALING, BLOCKY, SOME CEMENTED..SAND AT 11 JL

1,. 
SO ODOR 

18.2-18.7 
18.7 

i i i i . / i i i 

t t i t - 2 i t i 
SAID. FINE,. SLIGHTLY SILTY AND CLAYEY, PURPLISH BROWN WITH ORANGE TINT,. SOME BLACK 
SAND IN BAND FORM 

18.7-20.0 

20.0-21.0 

21.0-22.2 

22.2-23.5 

lll-***l 
/ / / . . i t t / 

/ / / . . . t t / 

III-**! 
III***-! 
/ / / t t t . . / 

///"*-// 
///***-// 

l i 
CLAY. SILTY, VERY SANDY, SAND IN ORANGE BANDS, PURPLE BROSN, DAMP TO MOIST, VERY 
STIFF, NO ODOR 
CLAY. VERY SILTY, SANDY, FINE, DAMP TO MOIST, PURPLISH BROHN, NO ODOR 

CLAY. VERY SANDY, SILTY, SAND -IN ORANGE COLOR, PURPLE BROWN, VERY STIFF, NO ODOR 

LESS SILTY, MORE WHITE GYPSUM SPOTS, SOME CHARCOALING 

LOGGED" BY: TM" 
SIZE AND TYPE OF BORING: 4 1/4' ID CONTINUOUS' FLIGHTHSA 

# 



LOCATION: 

DEPTH 

SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE S: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BORING ID: 
PAGE: 

97-070 
6938.4 
40.0' 
TM 
6-10-97 
34.5' 
0657 
2 

MATERIAL CHARACTERISTICS 
(MOISTURE, GONIHTION,GQLOR,GRAINSIZE, ETC. 

PID 

22.2-23.5 
23.5-24.5 

24.5 

///*"-// 
///"'-// 
///"'-// 

LESS SILH,- MORS WHITE GYPSUM- SWTS-, SOME CHARCOALING 
MORE SAIDY. FINE-, SILTY, ORANGE- SAND, PURPLE-BROW* CLAY 

24.5-25.0 

•-//" 
25 SAID, FINE-, SILTY-,- CLAYEY-, Q-R-ANG-IS-H- PURPLE-,- DAMP, NO ODOR 

25.0-26.2 
26.2 

////* •III 
•ILL 

CLAY, MOIST, REDDISH BROWN- WITH PURPLE TIHIr SLIGHTLY SANDY, SOME CHARCOALINGr 
SLIGHTLY SILTY, HiBn, WO nnOR ; 

26.2-26.1 . t i SAID, FINE, CLAYJSl- SILTY, MOISL. ORANGISH...BROWN. NO ODOR 
26.7-27.5 

27.5 
/ / / t t t . 

ZZZ*"-
CLAY, VERY SANDY, VERY FINE.. TO. Elii, SILTY,. ORANGE PURPLE, MOI.ST+ HARD.,. NiLQUOl. 

27.5-28.5 
28.5 

t t t . 

t t t . 

. / t t t 

. / t i t 
SAID, VERY FINE TO FINE, SILTY, CLAYEY, ORANGISH PURPLE, MOIST, NO ODOR 

28.5-28.8 ////"/// CLAY, SILTY MOIST. VERY STIFF, SANDY, FINE. PURPLISH BROWN WITH ORANGE TINT, DAMP 
28.8-29.7 

29.7 
t t i . . / t t t 

"-0-/0" l i 
SAID, FINE, SILTY, CLAYEY, SOME COARSE, DAMP, 
AT 29.2-29.5) 

ODOR (FINE AND COARSE GRAVEL ZONE 

29.7-30.5 
30.5 

///*"-// 
///*"-// 

CLAY, VERY SANDY, SILTY, DAMP TO MOIST, FISSLE, PURPLE BROWN WITH SOME ORANGE AND 
BLACK SAND, NO ODOR 

30.5-31. t t t . . . t i t SAID, VERY FINE TO FINE, SILTY, MOIST, ORANGISH RED TO PURPLISH. BROWN. NO ODOR 
31.0-33.8 

33.8 

///*-/// •///*-/// 
///'-/// 
///*"/// 

CLAY, SLIGHTLY SANDY, SILTY, WET, SOME CHARCOAL VEINS, STIFF, REDDISH BROWN" 
JCT. ( 

170". ( 
33.8-35.9 

_3JL 

oo//*Soo 
oo//*Soo 
oo//*Soo 
oo//*Soo 
oo//*Soo 

35 

GRA7SL, VERY" CLA YET, SATOT, Fil l "ltrCOARSE, SILTY GRAVEL IS PTITTO" COMST, 
SOFT SANDSTONf NODULES, SLIGHTLY WATSR BEARING AT" 34.51 

SLIGHTLY WATER BE-ARING AT" 3-5.2' 2M.0-

35.9-40.0 

40.0 

---III--. 
----Il l-
- I I I - -
---III--
-411--
«=///-

-----III----: 
---III--

40 

CHIILE FORMA-HOI-
CLAYKY, PURPLISH BROWN WITH LIGHT » SPOTS-, MOIST, BLOCKY 

TOTAL DEPTH 

SIZE AND TYPE OF BORING: 4 1/4" ID CONTINUOUS FLIGHT HSA 
LOGGED" BT: TM" 



DEPTH 

LOG OE TEST BORINGS 
ELEVATION' 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BORING ID: 
PAGE: 

97-070 
6936.2 
35.5 = 
TM 
r i i r \ n 
O-il-5 / 

NOT POUND 
0658 
1 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION. COLOR, GRAINSIZE, ETC.-) 

PID 

0.0-1.5 

1.5-3.5 

3.5 

I I I M I I 
//7*o*o// 
///'o'o// 
///'o'o.// 
111*0*0/1 
/'//'o'o// 
///'o'o// 

CLAY. SANDY, FINE, FINE TO COAR-SE GRAVEL, BROWN-, DAMP, ROOTS TN SAMPLE-, NO-ODOR ALL SAMPLES 
0.0-

CLAY, SANDY, VERY FINE, SILTY, GYPSUM VIMS, RED BROWN, DAMP TO MOIST-, SOME- FINE 
GRAVEL, NO ODOR 

3.5-4.0 
.4.0 

***/Q./O" 

***kh.** 
SAID. FINE TO. COARSÊ. CLAHI,. GRAlELiI, EIN1 AND. COARSE, RED 1RD.M, DAME, SOME. BMi 
WHITE CEMENTED SAND. NO ODOR 

.4.0-4.2 ////**/// 5.0 CLAY, DRY TO DAMP. BROWN AND WHITE GYPSUM VEINS. STIFF. SLIGHTLY SANDY 
4.2-4.7 t t t t t SAID, FINE TO COARSB. SOME FINE GRAVEL. RED BROWN, CLAYEY. DAMP. HO ODOR 
4.7-5.0 ///////// CLAY, DAMP, BROWN AND WHITE GYPSUM VEINS. BLOCKY, STIFF. NO ODOR 
5.0-8.2 

8.2 

t t t 0 0 . t t t 

t t t 0 0 . t t t 

t t t 0 0 . t t t 

t t t 0 0 . t t t 

SAID, FINE TO COARSE, FINE GRAVEL, RED BROWN, DAMP, SLIGHT ORANGE TINT, SLIGHTLY 
SILTY, NO ODOR 

8.2-9.3 

9.'3 

l!l-*ffl 
///-'/// 

nr--*m 

CLAY, SILTY, SLIGHTLY SANDY, FINE, BROWN, SOME VEINING, ROOTS IN SAMPLE, DAMP TO 
MOIST, NO ODOR 

9.3-16.( 

16.0 

t t t t / . i f f 

t t t t ' / . t t t 

t t t t / . t t t 

i t t i - / . t t t 

t t t i - / - t i t 

i t t i / . t i t 

t t i i / . i + i 

t t i t . / , i t t 

"oo//-** 
"oo//-" 
"oo//-" 
"oo//-" 
"w//-" 

10 SAID, FINE, "SUMICOIRSIi SLIGHTLT CIATET, STETT, REDDISH BROW, DAW, NTT ODOR" 

ORANGE SAND AT 13.&L TO- 13-.21 

VERY GRAVELLY-, Hffi, MORS GLAY-B-Y, SILTY AT 13-.51 TO- 15.0' 

16.0-16.7 
16.7 

///""// 
///--"// 

CLAY. SILTYr SANDI.r. EINi,. SOMi GYPSUM- SEOTSr PURPLISH- BROWHr SOME. ROOI MAliFxr. 
STIFF, DAMP. NO ODOR. 

16.7-19.8 

19.8-21.7 

21.7 

t " 0 i 0 t " 

•1*0*0*" 

"*o*o*** 
t t t 0 t 0 i i t 

t t t 0 t 0 t t t 

t t t 0 t 0 t t t 

*"o*o*** 
"*0*0*** 
"*Q*Q*" 

20 

SAID, FINE TO COARSE, SOME. EINLGRAIEV DAMP, PURPLISH BROWN,. SOME CEMENTED SAND, 
NO ODOR 

SAID. MEDIUM TO COARSE, SOME FINE, CLAYEY, RED BROWN, SOME FINE GRAVEL, DAMP, DENSE 
CEMENTED SAND, NO ODOR 

21.7-22.0 *di^ SILT. SANDY, VERY FINE TO FINE, CLAYEY. PURPLISH BROWN. DAMP. STIFF. SAND IS BANDED 
22.0-22.2 t t t t . . t i t SAID, FINE, SLIGHTLY SILTY. DAMP, PURPLISH BROWN WITH ORANGE TINT. NO ODOR 
22.2-23.8 ///--**// JL CLAY. SILTY. SANDY", FINE". SOME WHITE" SPOTS", PURPLE BROWN. DAMP", NO" ODOR" 

fSIZE AND TYPE OF BORING": 4 l /4 r ID CONTINUOUS FLIGHT HSA 
COGGED" BT: Tf 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE f: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE; 
STATIC WATER: 
BORING IB: 
PAGE: 

97-070 
6936.2 
35.51 

TM 
6.-11-97 
NOT FOUND 
0-658 
2 

MATERIAL CHARACTERISTICS 
(MOISTURE. CQNB-ITION. COLOR. GRAINS IZE, ETC.) 

PfB 

22.2-23.8 ///--"// CLAY, SILTY, SANDY. FINE. SOME- WRITE SPOTS-. PURPLE BROWN, DAMP-. NO-OBOR-
23.8-24.0 l i t * . - t i t SAMP, VERY FINE-TO FINE. SILTY. LIGHT BROWS, DAMP-. NO ODOR ALL- SAMPLES 
24.0-26.7 

26.7-28.2 

28.2-29.0 
29.0 

///"-/// 
///"-/// 
///**-/// 
///"-/// ///"•/// 
////"/// 
////"/// 
////"/// 
111*0*011 
IIN*Qll 

l i 
CLAY, SANDY, SILTY, DAMP TS- MOIST-, PURPLISH-BROW, SOME GYPSUM SPOTS-, NO- ODOR 0.0 

CLAY. WET, REfl BROWN., ELM, SLIGHTLY SANDY,. NO 0D.01 

CLAY. SANDY, WET, GRAVELLY, FINE, REDDISH PURPLE, SOME WHITE MEDIUM GYPSUM, NO ODOR 

29,0-29,2 000***000 GRAVEL, COARSE. CEMENTED SAND. COARSE. BONE WHITE. MOIST. WHITE. NO ODOR 
29.2-30.5 
30.5 

//o*-s/// 
UQ*-SIII 

3JL CLAY. WET, GRAVELLY, FINE TO COARSE, SANDY, FINE, SILTY, SANDSTONE, FINE GRAVEL, 
BONE WHITE. RED BROWN. NO ODOR. MORE GRAVELLY AT.30.0' TO 30.5'. NOT WATBR BEARING 

30.5-35.5 

J5J_ 
l i 

CHIILE FORMATIOI 
SHALE, RED BROWN, FISSLE, DAMP, HARD 

TOTAL DEPTH 

SIZE AND TYPE OF BORING: 4 1/4° ID CONTINUOUS FLIGHT HSA 
LOGGED" BT: TM' 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. FILE j: 
ELEVATION: 

LOG O.F TEST BORINGS TOTAL. DEPTH: 
LOGGED BY: 

97-070 
6932.1 
20.0' 
WHK 

P 
L 

S 
c 
A 

S 
A 
H 
P 

DATE: 
STATIC WATER: -
BORING ID: 
PAGE: 

6-11-97 
10.0' 
0659 
1 

DEPTH 
0 
•T 

L 
E 

L 
E 

MATERIAL CHARACTERISTICS 
f MOIST&R-E-. CONDITION-, COLOR. GRAINS I ZE, ETC. V 

m 
(ppal 0.0-3.5 

3.5 

///'o'o// 

///*o*o/y 
///w/ 
///w/ 
///'o'o// 
///'o'o// 
///•o'o//. 

C 
C 
C 
C 
C 
C 
C 

CLAY, SANDY, FIRM, SOME SCATTERED-FINE GRAVEL, MOIST - 0-.O-12.0 
0 

3.5-7.5 

7.5 

/ / / /* / / / / 
/ / / / * / / / / 
/ / / /* / / / / 
////*/./// 
/ / / /* / / / / 
/ / / /* / / / / 
/ / / /* / / / / 
////*//// 

5,0 

C 
C 
C 
C 
C 
C 
C 
C 

CLAY, SET, STTFV, SOME CARRONATE PTT.TMKNTS, VERY ST.TRHTI.Y SANDV( RET, RROWN 

7.5-8.0 ooS/S/Soo C GRAVEL, CLAYEY. MAINLY SANDSTONE, FIRM. HET, RED BROWN 
8.0-9.5 

9.5 

**"00"* 
****oo"* 
i t t t 0 0 f f f 

C 
" C 
' c 

SAID, FINE,' MODERATLY DENSE, BROWN, SCATTERED FINE GRAVEL, MOIST 

9.5-10.0 000//SS00 10T " c GRAVEL. CLAiKY. SANDSTONE AND CHERT. SUME FINK. RED BROWN, DKNSK 
10.0-11.0 
11.0 

Hit fj-ttt 
t tttfft-t-t-

-1 
c-
SAID, FINE, SLIGHTER CLAYEY, SLIGHTLY VATER BEASUG, SOFT, RED BROWN 

11.0-15.3 

15.3 

IIIMtt 
IIIMtt 
llth-til 
ilth-tfi 
IftMtt 
IftMtl 
IIIMtt 
1111*411 •I5--

c-
-c-
• C 
c 
c 
c 
-c 
• G. 

CLAY, FIRM,- WET' (SOT WATER'BEARING), VERT SLlGtTLY SANDY TO STETT; • BWHfTO" 
RED BROWN - • 

1-5*3-

15.3-15,6 ooooSSooo- -e 6IAVKL. DENSE-, RED- BROWS-, SASDSIOSE--ASD-CHERT, MOIST. GRAVBL ROOTED- WO-V V 5-
15.6-20.0 c CHULS FORMATION 0-15.6-20.0 

. c 
c 
c 
c 
c 
c 
c 
c 

SHALE, DESSET- RED-BROWS, MOISIr EISSLE, SOME. GREEN REDUCTION SKUS-. c 
c 
c 
c 
c 
c 
c 
c 

SHALE, DESSET- RED-BROWS, MOISIr EISSLE, SOME. GREEN REDUCTION SKUS-
0. 

. c 
c 
c 
c 
c 
c 
c 
c 

0. 
. c 
c 
c 
c 
c 
c 
c 
c 

Q 

. c 
c 
c 
c 
c 
c 
c 
c 

Q 

. c 
c 
c 
c 
c 
c 
c 
c 

fl 

. c 
c 
c 
c 
c 
c 
c 
c 

w 

20.0 20 

. c 
c 
c 
c 
c 
c 
c 
c 0 

TOTAL DEPTH 

SIZE AND TYPE OF BORING: 4 1/4" 
EOGGEB BT: 

ID CONTINUOUS FLIGHT HSA 
TF 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

DEPTH 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE I : 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BORING ID: 
PAGEr 

97-070 
6934.9 
45.0' 
WHK 
6-12-97 
32.0' 
0665 
1 

MATERIAL CHARACTERISTICS 
(MOISTURE. CONDITION, COLOR. GRAINSIZE, ETC. \ 

PID 

top*) 0.0-9.0 ///x/x/// 
///x/x/// 
///x/x/// 
///x/x/// 
///x/x/// 
///x/x/// 
///x/x/// 
///x/x/// 
///x/x/// 

nmn 
///x/x/// 
///x/x/// 
///x/x/// 
///x/x/// 
///x/x/// 
///x/x/// 
///x/x/// 
///X/X///: 

CLAY, WET, RED BROWN, STIFF, SOME TRASH- (METAL PIPE, PLASTIC) - IN- UPPE-R 2-' 

9.0-17.0 

17.0 

IIIMtt 
IIIMII 
/ / / * " / / / 
IIIMII 
IIIMtt 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIMUI 

10 

i i 

CLAY, SANDY", WET, 7RETJ BROW,- FIRM" 

17.0-24.5 ' / / //**/// 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
IIIMII 
1111**111 
llll**lll 

21 

CLAY. SLIGHTLY SANDY, WET.,. FIRM, BROW 

(SIZE AND TYPE OF BORING: 4 1/41 ID CONTINUOUS FLIGHT HSA-
LOGGED" BT: WHI" 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. FILE jf: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY: 

97-070 
6934.9 
45.0' 
WHK 

P 
L 

s 
C 
A 

s 
A 
H 
p 

DATE.: 
STATIC WATER: 
BORING ID: 
PAGE: 

6.-12-97 
32.0' 
0665 
2 

DEPTH 
0 
T 

L 
E 

L 
E 

MATERIAL CHARACTERISTICS 
f MO-IST-URB. CONfrffiQN. COLOR-, GRAINSIZE, ETC. > 

RID 

17.0-24.5 

24.5 

////"/// 
////"/// 
////**/// 

c 
c 
c 

CLAY, SLIGHTLY SAM, WET, FIRM, BROWN-

24.5-28.0 

28.0 

t t t t i t t i t 

i i i t t i t t t 

* * * * * t t t t 

********* 

********* 

m m t t t 

H i t * l i * i 

25 c 
c 
c 
c 
c 
c 
c 

SAID, FINE, DAMP TO MOIST, RED BROM-, "SWT" ODOR (POSSIBLE ADDITIVE- OR LIGHT- ESDI 

28.0-34.3 OOO*S*SOO c GRAVEL. SANDY (SANDSTONE, CHERT) t STRONG GASOLINE ODOR (OLD), MOIST TO VISTL NOT 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 
ooo*S*Soo 

30 

c 
c-
c 
c 
c 
c 
c 
C 

WATER BEARING, BROWN 

WATER BEARING AT 32.0'- 3L51 

34.3 

ooo*S*Soa 
ooo*S*Soo 
ooo*S*Soo 

C 
c 
c 

34.3-34.5 ///////// c CLAY. WET. SOFT.'BROWS". NO" ODOR 
34.5-35..0. t t t t t i i t t 35 C SAID, FINE.. WET. BROWN-, NO"ODOR, MODffltHSH:BESSE-

. 35.0-41.0 000***000 C GRAVEL. SANDY, BROWS, WET, -NOT WATER-BEARISH, POSSIBLE WEAK "ftm̂ CfflOR- -

41.0 

000***000 
000***000 
000***000 
000***000 
000***000 
000***000 
000***000 
000***000 
000***000 
000***000 
000***000 

40 

C 
C 
C 
c 
c 
c 
c 

' c 
c 
c 
c 

41.0-45.0 c CHIILI FORMATIOI 41.0-45.0 
c 
c 
c 
c 
c 
c 
c 

SHALE, SANDY, RED, SOME RED SPOTS, DRY, HARD c 
c 
c 
c 
c 
c 
c 

SHALE, SANDY, RED, SOME RED SPOTS, DRY, HARD c 
c 
c 
c 
c 
c 
c • 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 45.0 45 

c 
c 
c 
c 
c 
c 
c 

TOTAL DEPTH 

fSIZE AND TYPE OF BORING: 4 1/4" 
LOGGED" BT: 

ID CONTINOODS FLIGHT HSA 
WHT 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

PRECISION ENGINEERING, INC. FILE S: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY-: 

97-070 
6911.3 
15.01 

WHX 

P 
L 

S 
C 
A 

S 
A 
« 
P 

DATE: 
STATIC WATER: 
BORING ID: 
PAGE: 

6-17-97 
NOT FOUND 
0668 
1 

DEPTH 
- O 
T 

L 
E 

L 
E 

MATERIAL CHARACTERISTICS 
.- (MOISTURE, CONDITION-, COLOR, GRAINS I ZE, ETC.) • 

PID 
(p-pffl) 

0.0-1.5 

1.5 

///**oo// 
111**0011 
lll**ooll 

C 
C 

c 

CLAY, SANDY, FINE, GRAVELLY, DRY, RED BROWN, SOFT ALt SAMPLES 
NO ODOR 

1.5-9.0 c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

CLAY, SANDY, RED BROWN, DRY, HARD, WHITE CARBONATE FILAMENTS, ROOT MATTER 

9.0 

lli 5,0 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

9.0-11.0 

11.0 

111*0*111 
111*0*111 
111*0*111 
111*0*111 

10-
c 
c 
c 
c 

CLAY, SANDY, RED BROW, SOFT, WET, SANDIER THAN ABOVE, SOME ?IM GIA7ET, SOW 
CARBONATE NODDLES 

11.0-11.7 oooWSoo c GRAVEL, SANDY, CLAYEY, (SANDSTONE. CHERT)-. MOIST, RED BROWN, DStSt 11.7-15.0 c CHIILE FORMATiOf-11.7-15.0 
c 
c 
c 
c 
c 
c 

SHALE, RED BROWN TO PURPLE, SOME GREEN- REDUCTION SPOTS, DENSE TO" HAR©-, MOIST- TO- DRY-
FURTHER DOWN 

c 
c 
c 
c 
c 
c 

SHALE, RED BROWN TO PURPLE, SOME GREEN- REDUCTION SPOTS, DENSE TO" HAR©-, MOIST- TO- DRY-
FURTHER DOWN 

c 
c 
c 
c 
c 
c 

SHALE, RED BROWN TO PURPLE, SOME GREEN- REDUCTION SPOTS, DENSE TO" HAR©-, MOIST- TO- DRY-
FURTHER DOWN 

c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 15.0 15 

c 
c 
c 
c 
c 
c 

TOTAL DEPTH 

SIZE AND TYPE OP BORING: 4 1/4' 
LOGGED" BY: 

ID CONTINUOUS FLIGHT HSA 
WM' 



PRECISION ENGINEERING, INC. 
P.O. BOX 422 • LAS CRUCES, NM 88004 

. Ph: (505) 523-7674 
FAX: (505) 523-7248 • E-mail: werpei@aol.com 

October 20, 1998 

Ms. Dorinda Mancini 
Giant Refining Company Giant Rerxning company A 
Ciniza Refinery J f e ^ ^ 
Route 3, Box 7 t ^ 1 ^ 
Gallup, New Mexico 87301 

Re: Well Closure Procedures 

Dear Ms. Mancini, 

As you are aware there a v a r i e t y of monitoring well 
i n s t a l l a t i o n types at the Ciniza Refinery s i t e . The following 
summarizes a proposed task scenario f o r a t y p i c a l well closure at 
the Ciniza f a c i l i t y . 

Task I : Remove a l l surface vaults and protective casings. 

Task I I : Determine i f the casing has been grouted i n t o the 
formation. 

A: I f the casing has been grouted a determination w i l l • 
be made as t o the potential f o r p u l l i n g the casing. I f the 
casing cannot be safely extracted or cannot be extracted with 
reasonable e f f o r t , proceed t o Task I I I . 

B: I f the casing has not been grouted i n place, an 
attempt to p u l l the casing w i l l be made. I f the casing cannot be 
pulled, the" casing w i l l be s p l i t t o expose the d r i l l i n g annulus. 
The casing w i l l be s p l i t to a point j u s t above the screens or 
perforations. 

Task I I I : Grout tremmie tubing w i i l . b e placed t o the bottom 
of the well with a packer set j u s t above the screens. A l i g h t 
grout consisting of.a f l u i d i z e d portland cement/montmcrillonite 
clay (bentonite) mix w i l l be injected i n t o the screened zone. 
The grout, mix w i l l be pumped in t o the wel l and monitored for 
pressure and volume. The grout w i l l be injected u n t i l the 
i n j e c t i o n volume i s equal t o 1.5 times the calculated volume of 
the well and pressures indicate i n t r u s i o n i n t o the formation. A 
heavy grout w i l l then be injected i n t o the well u n t i l pump 
pressure s t a b i l i z e s . I n j e c t i o n w i l l stop, pressure w i l l be 
allowed t o drop, the packer(s) w i l l be removed. 

A: I f the casing has been grouted i n place, the 
remainder of the casing w i l l then be grouted to the surface with 
a heavy f l u i d i z e d portland cement/montmorillonite clay 
(bentonite) grout. 

SUBSURFACE MODELING 
GEOTECHNICAL INVESTIGATIONS 

MATERIALS TESTING LABORATORY 
ENVIRONMENTAL MONITORING SYSTEMS 



B: I f the casing has not been grouted i n place, the 
remaining annulus w i l l be f i l l e d with a l i g h t grout as described 
above followed by a heavy grout when the annulus has stopped 
taking the l i g h t grout. 

Task IV: The grout w i l l be allowed t o cure twenty four (24) 
hours. Any shrink back w i l l then be f i l l e d with grout t o the 
surface. 

Task V: A closeout report w i l l be provided t o the c l i e n t for 
f i n a l f i l i n g . 

I f you have any questions or comments, please c a l l our 
o f f i c e . 

Sincerely, ' 
Precision Engineering, Inc. 



ell Closure Rep< 
Well I d e n t i f i c a t i o n : OW-20 

Date of Closure: JANUARY 15, 1999 

Water Depth At Closure: 32.10' Below Ground Surfoce 

0 
505-523-7674 

Length of Casing Extracted: 

Length of Perforated Casing: 0_ 

Length of Screen Extracted: 0 

WelI Diameter: 4 in I n t e r v a l : 

f t I n t e r v a I : 

f t Interval :. 

f t IntervaI:. 

t o 

t o 

t o 

t o 

0 59 (measured) 

Gravel or Sand Pack Length: 
ireported) 

in I n t e r v a I : 

in I n t e r v a l : 

in I n t e r v a I : 

14 

. t o 
i n 
. +o 

to 

Estimated Sand/Gravel Pack Void Ratio 

f t I n t e r v a l : 

f t IntervaI:. 

f t I n t e r v a l : , 

f t IntervaI:. 

0.45 

50 to 

t o 

t o 

t o 

54 

Estimated Total Well Volume (Including Sand/Gravel Pack): 2 1 " A f t 1 

Volume of Grout: 1 ) 3 5 ° 8 f t : T V De: 11#-Portiand Type I-1S/Bentoni te 

Bentonite 6% 

In t e r v a l : > 5 0' t o 

Tremmie Depth: 59"' 

2) "4.0 f + 3 Type:14#-PortI and Type i-iI/Benton? te 

Bentonite 6% 

[nterval:, t o 59' 

3 ) f t 

Tremmie Depth: 58 

Type: 

IntervaI t o 

Total Grout Volume: 4 9 ° 8 f t 1 

Tremmie Depth: 

Crew Foreman: W? iIiom Kingsley 

Notes . Grout shrink back Q 24 hr - 0.5' 
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™ i SYMBOLS 

BORING OW-20 
SURFACE ELEVATION; eeoi FEET 

DESCRIPTION 

5.0 

1.9 

6.3 

FILL FILL 

CL TRIASSIC PERIOD 

CHINLE FORMATION 
GRAT SILTT. FIKE SANDY CUT. SOFT. HIGHIT 
WEATHERED 

GRADES WITH SOW GRAVEL-STZED FRAGMENTS OF 
11 HE-STONE FROM 25 FEET 

SS 

40 FEET: SHALE. REDDISH BROW. SILTT. UITH SOU 
FINE SAND. ANO OCCASIONAL THIN INTERBEDS Of 
SANOSTONE ANO LIMESTONE. SOFT. FRESH 

60 FEET: MUOSTOHE, REDOISH BROWN, IXTERBEDOED 
WITH LAMINAE OF WHITE TO LIGHT BROWN SATO-
STONE. SOn. FRESH 

70 FEET: SANDSTONE. BROWN. COARSE-GRAINED, 
COMPOSED OF QUARTZ WITH MINOR CHERT. AKO 
LIMESTONE. HARD, FRESH 

SHALE 
82 FEET: SHALE, GRAY, saTT WITH SOME FINE SAND. 

HARD, FRESH 

BORING COMPLETED AT 83.0 FEET ON 12/19/80. 
4-INCH PVC PIEZOMETER-INSTALLED WITH PERFtWUTOKS 

FROM 54.0 TO 64.0 FEET. 
GRAVEL PUCED FROM 50.0 TO 64.0 FEET AHD WHINS 

SEALED WITH BENTONITE ANO CEKEXT TO SURFACE. 
GROUND WATER.LEVEL MEASURED AT 50.2 FEET BELOW 

GROUND ON 1/5/81. 

LOG OF BORINGS 

at 



PROJECT: CINIZA OW-20 

Replacement 1 Continuous Sampling 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

I I 

FILE #: ' 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

98-199 

Exis t i n g 

20. 0 

WHK 

1-14-99 

OW-2 0R1 

1 of 1 

MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR. GRAINSIZE . ETC •) 

PID 

. 0 1///**////} I 
\ 111**1IIl\ |. 

I c l a v . v e r y f i n e sandv, some o r a v e l . w e t r e d - b r o w n . | 

1.5 1 ' ! 
1.5 | * * * / / * * * * j j ISand. f i n e , c l a v e v , m o i s t , r e d - b r o w n . - | 

2 .7 | * * * / / * * * * [ | 1 1 
2 .7 | o o o / / O O O O | | | G r a v e l , sandstone , c l a v e v . m o i s t , r e d - b r o w n . | 

3.5 | ooo / /oooo1 1 I 1 
3.5 \ / / / / / / / / / \ 1 

M i l l I I I I l \ 1 
. | I I I I I I I I I15 ,0 1 

| C l a v . weak c a r b o n a t e n o d u l e s , h a r d , w e t , r e d - b r o w n . | 

5.5 | | 
5.5 \l11*11*1l\ ] 

\i n*/i*/n i 
1///*//*//I 1 
\lll*ll*ll\ I 
\l11*11*1l\ \ 

| C l a v . sandv. f i r m , w e t , r e d - b r o w n . ] 

8.3 \ l l l * l l * l l \ 1 1 ' 
8.3 |**o**o**o | | 

|**o**o**o | | 

| * * 0 * * 0 * * 0 | 1 0 _ | 

|** 0** 0** 0 | | 
l**o**o**ol 1 
| * * 0 * * o * * o | | 

|**o**o**o | | 

j **o**o**o| | 

l * * 0 * * 0 * * 0 l 1 

|Sand. coa r se , c r r a v e l l v . dense, m o i s t , l i c r h t b r o w n . ! 

13 .'5 |**o**o**o | | 1 1 
13.5 |*o*o*o*o* | | | Sa isd /Gravel , coa r se , w a t e r bearincr (weak) , d a r k c r e v . 1 

14.5 j *o*o*o*o*| | 

• | | 14.5 I / / / / / / / / / I 1 5 ! | C l a v . s o f t , w e t . n o t w a t e r bearinCT. a r e v / b l a c k . ! 

15 .0 j ********* J 1 |Sasd . f i n e , l o o s e , w a t e r b e a r i n q , b l a c k . 1 

15. 9 1 ********** j 1 | ] 
15.9 \l11*111*1 \ 1 

1 l l l * l l l * l \ 1 
[ / / /*/ / /*/[ 1 
Ml1*111*1\ 1 

| C l a v . s l i a h t l v sandv, f i r m , wet n o t w a t e r bea r inc f , r e d - b r o w n . | 

| 18.8 | | 
| 18 .8 !//*//*//*! | | C l a v . sandv. s o f t , s a t u r a t e d , q l i s t e n i n c ? (does n o t make w a t e r ) , | 

1//*//*//*! 1 | b l a c k m o t t l e d . I 

| 20 .0 1 / / * / / * / / * ! 2 0 1 I 1 

LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 8-5/8- OD HSA 



PROJECT: CINIZA OW-20 

Replacement 2 Continuous Sampling 

PRECISION ENGINEERING, . INC. 

LOG OF TEST BORINGS 

DEPTH 

I 
I 

I P 
-I L 
I O 

J T_ 

I C 
I A 
I L 

FILE #: 98-199 

ELEVATION: E x i s t i n g 

TOTAL DEPTH: 335. 0 

LOGGED BY:. WHK 

DATE: 1-15-99 

STATIC WATER: 29. 0 

BORING ID: OW-2 0 Rep 

PAGK: 1 o f 2 

MATERIAL CHARACTERISTICS 

(MOISTURE', CONDITION, COLOR, GRAINSIZE. ETC.) 
PID 

(ppm) 

0-12.5 J ********* j 
J ********* j 
| ********* j 
| ********* | 
| ********* j 
j ********* j 
j ********* j 
j ********* j 
|********* j 
]*********|5_ o 
j ********* | 
j ********* j 
j *********| 
j ********* j 
j ********* j 
1 ********* | 

] ********* | 
J ********* j 
j ********* | 
j *********110 
j ********* j 
j ********* j 
j ********* j 
I *********| 

Sand, coarse, sandstone gravel up to three inches at f i v e feet, medium No odor 
dense, moist, red-brown. 

more dense 

1 12 5 |*********| ] 1 

1 1 2 5 I / / / / * * / / / | | ] Clav. f i n e sandv, s o f t t o f i r m , wet (not water bearinq-) , red-brown. | | 

|////W//| • I i l a m i n a r banded. ] j 

1////**///1 I | | 

M l 11**1/1] I | | | 

I I I I I " I I I |15_| | I ! 
| 15 4 I////W//I 1 1 | 

1 1 5 4 |//-**-/| j |Clav. v e r v s i l t v , f i n e sandv, s o f t , wet, r e d brown. ! | 
\ l l - * * - l \ I | ! i 

I 1 7 2 |//-**"/1 1 | 1 | 

1 I 7 2 j ********* j j |SaTHi. f i n e , l o o s e , brown. . 1 r 
1 17 S | ********* | | | ! I 

I 1 7 5 !//**_-**/! | I C l a v . f i n e sandv. v e r v s l i e j h t l v s i l t v , s o f t , wet, red-brown. 1 ! 
|//**-**/| | | ! 1 
1//**...**/! | | | I 
|//**--**/I20 l | ' | 
|//**--,,/| | | | 

\ / / * * - * * / \ 1 | 1 
|//**..*./| | | | 
\ l l * * - - * * l \ | | 1 | 
\ / / * * - * * l \ I | | ! 

1 23 2 1//**.-*+/1 1 I 1 M/ 
LOGGED BY: 

ISIZE AND TYPE OF BORING: 8-5/8" OD HSA 



PROJECT: 

Replacement 2 

CINIZA OW-20 

Continuous Sampling 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE #: 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

98-199 

Existing 

35. 0 

WHK 

1-15-98 

29. 0 

OW-2 0 rep 

2 of 2 

MATERIAL CHARACTERISTICS 

(MOISTURE • CONDITION, COLOR, GRAINSIZE, ETC.) 
PIE 

1 . 23 2 Mill Illll 23 | |Clav. s o f t , wet, red-brown. ] No Odor 

\lllllIIII i 1 1 
! 2 4 0 Ml IIIIIII 1 | 1 1 

1 24 0 j **_**_**_ 1 |Sand. f i n e , s i l t v . loose, wet (verv weak water beariner?) , arev o v e r a l l j Fetted 

1 2 5 0 (**-**_**_ 25 | Iwith black bands. | Odor 

1 2- 0 1 ********* 1 |Saad. f i n e , s i l t v . loose, water bearina, brown/crrev. 1 1 
1 ********* 1 | 1 ' 1 

| 26 4 | ********* 1 | | 
| 26 4 Ml^ll-ll- 1 |C2av. s i l t v . s o f t . wet. not water bearina. some crey/black bandincr. 1 1 
| 27 5 Ml-ll-ll- 1 | I 
i 2 7 5 - j ********* 1 |Samd. fine,loose, water bearina. arev/black. i t 

1 1 
| 28 0 1 ********* 1 I 1 1 
| 28 0 \ll*ll*ll* 1 |Clav. f i n e sand, s t i f f , wet, not water beariner. red-brown/crey. 1 1 
| 28 9 \ 11*1I*II* 1 | I I 
| 28 9 | **/**/**/ 30 | |Sand. clavev. loose, wet. not water bearina. arev. 1 1 

1 **/**/**/ | | 1 I 
j **/**/**/ | | 1 I 
1**/**/**1 | | 1 I 

! 31 9 j **/**/** / | | 1 | 
1 3 1 9 1**o* *o**o | |Saad. aravel (sandstone and chert, some decrraded shale) . moderately dense. ] No Odor 

|**0**0**0 | |wet, not water bearing, dark grey, 3 inch sandstone layer at 33.2-33.5. I 1 1 i 
1 33 5 |* *o* *o**o | | 1 | 

1 3 3 •5 1 I |Shale, some reduction mottlina. f i n e blocky, hard, damp to moist, red-brown. t i 1 1 

1 35 0 ! 35 1 
! 1 • 
1 1 

SIZE AND TYPE OF BORING: 8-5/8 OD HSA 
LOGGED BY: WHK 



PROJECT: Tank 569 

LOCATION: See Bor ing P lan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE #: 95-018 

ELEVATION: 6918.6 

TOTAL DEPTH: 50.0 

LOGGED BY: HHK 

DATE: 3-30-95 

STATIC WATER: 28.0 

BORING ID: B l 

PAGE: 1 

MATERIAL CHARACTERISTICS 

(HOISTURE, CONDITION, COLOR, GRAINSIZE, ETC • ) 

PID 

(PPm) 

0 . 0 - 1 . 2 . / / / . . . 
' / / / • • • 

1.0 

Sand, c l a y e y , damp, brown, s o f t / l o o s e , some f i n e g r a v e l 

1.2-5.0 III-"—II 

III"—II 

III"—II 

I I I " —II 

HI....II 

III"' —II 

III"—II 

Clay, eandy, a i l t y , moist t o wet, brown, s t i f f , some r o o t f i b e r s i n upper 3 -

no odor 

5.0-8.8 /// /// 
/// /// 
/// /// 
III—III 

I I I /// 
/// /// 
/// /// 

5.0 Clay, a i l t y , m o i s t , brown, hard, s c a t t e r e d root f i b e r s 

8.8-9.1 0O0///QO0 Gravel, f i n e , c l a v e v , damp, brown, dense, s i l i c a g r a v e l t o 1/2", no odor 

9.1-10.0 ///*••/// 

I I I * " ! / / 

9.0 Clay, sandy,, damp, brown, hard, some r o o t matter, no odor 0.0 

10.0-12.A I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I 

10 

12 

Clay, b l o c k y , moist t o wet, brown, hard; root matter, g r a d a t i o n a l above and below 0.0 

12.4-16.4 III—"II ///—.•.// 
Ill—**// 

III —"II 

III—"II 

III—.. II 

III—"II 

III—"II 

15 

16 

Clay, s i l t y , sandy, sandier %' 14' but g r a d a t i o n a l , moist, t o wet, brown, s t i f f t o 

hard, does not appear weathered i n - s i t u , s l i g h t l y f i s s u r e d ? pieces (2-3 mm) of 

c l a y i n aandy m a t r i x , r o o t matter 

16 .4-16 .7 Sa jx i , f i n e , m o i s t , r ed b rown, . loose 

16.7-17.4 l l / " * l l l Clay, sandy, wet, brown, very s t i f f 

17.4-22.9 l l l l l l l l 

l l l l l l l l 

l l l l l l l l 

l l l l l l l l 

l l l l l l l l 

111**1111 

l l l l l l l l 

III++IIII 

l l l l l l l l 

Clay, s l i g h t l y f i s s u r e d but not as much as above, some 4" s l i g h t l y aandy zones 

some carbonate nodules, wet, dark brown, hard 

0.0 

22.9-30.0 

///*-++// 

II/..++11 

11/..++// 

Clay, s l i g h t l y sandy, some carbonate f i l a m e n t s , occasional i n d i v i d u a l coarse sand 

g r a i n s of s i l i c a rock, wet, dark brown, s o f t , no odor, f r e e water on t i p of sample 

but not i n samples 

LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 4'-1/4* HSA 



PROJECT: Tank 569 

LOCATION: See Boring Plan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE I : 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC HATER: 

BORING ID: 

PAGE: 

95-018 

6918.6 

50.0 

WHK 

3-30-95 

28.0 

Bl 

2 

HATERIAL CHARACTERISTICS 

( HOISTURE, CONDITION, COLOR, GRAINS IZ E, ETC. ) 

PID 

(ppm) 

30.0-32.5 

///**++// 

///»++// 

///«*++// 

///•*++// 

///•«++// 

///"++// 

///..++// 

///•*++// 

///••++// 

///••++// 

///**++// 

///*•++// 

///**++// 

continued from page 1 

*/0* 

»/0* 

*/0* 

30 

32 

Sand, a l i g h t l y c layey, occasional pebbles, veaJcly v a t e r b e a r i n g , brown, v e r y 

o o f t / l o o a e 

0 . 0 

3 2 . 5 - 3 9 . 5 I I I ­

I I I ­

I I I -

I I I -

I I / -

I I / -

I I I -

I l l ­

l l l -

I l l ­

l l l -

I l l ­

l l l -

I I I -

-+II 
-+II 
-+II 
-+II 
-+II 
-+II 
-+/I 
-+II 
-+II 
-+.II 
-+II 
-+II 
-+1I 
-+// 39 

Clav, a i l t y , some carbonate f i l a m e n t s and s t a i n i n g , more carbonate f i l a m e n t s below 

32", wet, s a t u r a t e d b u t not water b e a r i n g , l i g h t brown, s o f t t o f i r m 

0.0 

39.5-41.1 ///OOO/// 

///OOO/// 

///OOO/// 

///OOP/// 41 

Clay, g r a v e l l y , wet, s a t u r a t e d but not water bearing, l i g h t brown, s o f t 0.0 

41.1-47.1 ***0O**** 

***oo*««* 
*»*oo**** 
***0O+*** 

***oo**»* 
***0O**** 

***oo**** 

•**oo**** 
* * *oo* * * * 

Sand, coarse, f i n e t o medium g r a v e l l y , v a t e r bearinq, brown, dense, aubrounded 

t o rounded s i l i c a rock, some sandstone pieces 

LOGGED B Y : WHK 

S I Z E AND TYPE OF BORING: 4 ' - 1 / 4 - HSA 



PROJECT: Tank 569 

LOCATION: See Boring Plan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE 1: 95-018 

ELEVATION: 6918.6 

TOTAL DEPTH: 50.0 

LOGGED BY: WHK 

DATE: 3-30-95 

STATIC WATER: 28.0 

BORING ID: Bl 
PAGE: 3 

MATERIAL CHARACTERISTICS 

(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. ) 

PID 

(PP°> 
* * *ooo* * * 
* * *0OO* * * 

con t inued f r o m page 2 

47.1-50.0 

50. 

CHINLE FORMATION 

Shale, eome green m o t t l i n g , f i s s l e , moist, hard, e l i g h t l y blocky, no odor o.o 

end 11:00a — depth t o water i 12:15p 28.0-

grout hole w i t h bentonite/cement/8% grout t o surface 

time end l:15p — water depth a f f e c t e d by hole collapse 

|SI2E AND TYPE OF BORING: 4'-1/4- HSA 

LOGGED BY: WHK 
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PROJECT: Tank 569 

LOCATION: See Boring Plan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

P 

L 

O 

T 

FILE #: 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: • 

STATIC WATER: 

BORING ID: 

PAGE: 

MATERIAL CHARACTERISTICS 

( HOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. > 

95-018 

6917.S 

30.0 

HHK 

3-30-35 

22.3 . 

B3 

1 

PID 

0 .0 -1 .3 !ll**OOll 

///**00/l 1.0 

C l a y , aandy, g r a v e l l y , v e t , brown, s o f t , no odor 0.0 

1.3-2.7 111**1111 
111**111! 2.0 

Clay, f i n e sandy, wet, brown t o red brown, s o f t , no odor 0.0 

2.7-5.0 IIIIIIIII 
IIIIIIIII 
IIIIIIIII 
IIIIIIIII 
IIIIIIIII 

3.0 

Clay, wet, very s o f t , some r o o t matter 0.0 

5.0-8.4 I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I 

I l l l l / / / / 

IUIIIIII 

5 . 0 

8 . 0 

C l a y , w e t , da rk b rown, s t i f f , no odor , some r o o t ma t t e r 0 . 0 

8.4-10 .3 III+++III 

III+++III 

//I+++II/ 

III+++III 

9.0 

10 

Clay, carbonate f i l a m e n t s common, some carbonate nodules s c a t t e r e d , wet, s t i f f 

r e d brown, no odor 

0.0 

10.3-10.6 ///OOP/// Clay, g r a v e l l y , wet, red brown, s t i f f , no odor 0.0 

10.6-12.9 11!**+—I 
/ / / * . + — / 

/•//•»+--/ 

Clay, f i n e sandy, s i l t y , wet, l i g h t red brown, f i r m , no odor, s c a t t e r e d f i n e 

g r a v e l , some r o o t m a t t e r , some'carbonate f i l a m e n t s , s l i g h t l y b l o c k y 

0.0 

12.9-14.1 111*+++// 
///*+++// 

11/*+++// 

13 

Clay, s l i g h t l y sandy, carbonate filaments abundant, wet, brown, f i r m , carbonate 

f i l a m e n t s s t a i n sample, white CCI2, no odor, r o o t matter abundant 

0.0 

14.1-14.4 Sand, f i n e , m oist, l i g h t brown, loose, no odor 0.0 

14.4-15.3 / / . . • + - _ / 

15 

Clay as a t 12.9' -14.1' but s l i g h t l y more f i n e sand, no odor 0.0 

15.3-16.7 * * • / * * * + * 

***/ 
Sand, f i n e , s l i g h t l y clayey, moist t o wet, brown, loose, no odor 0.0 

16.7-18.3 1/1**1/1/ 

111**1111 

111**1111 

111**1111 

17 

c l a y , f i n e sandy i n l a m i n a t i o n s , wet, d u l l brown, s o f t , r o o t m a t t e r common, no odor 

18.3-18.9 IIIIIIIII Clay, blocky, slabby, wet, d u l l brown, f i r m , no odor 0.0 

18.9-20.0 1/1***11/ 

111***111 

19 Clay, v e r y aandy, wet, brown, s o f t 0.0 

20.0-24.4 ** *ooo* * * 
+**0OO*** 

* * *ooo* ** 
***ooo*** 
* * *ooo* * * 
* * *ooo* * * 
* •*ooo•* * 

20 Sand, v e r y g r a v e l l y , rounded t o subrounded s i l i c a rock, some sandstone w h i t e , some 

odor i n upper 5", s t a i n e d black t o dark grey, water b e a r i n g , dense, m u l t i c o l o r e d 

red brown m a t r i x 

5 (upper 6") 

LOGGED BY: WHK 

SIZE AMD TYPE OF BORING: 4--1/4" HSA 



PROJECT: Tank 569 

LOCATION: See Boring Plan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE I : 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC HATER: 

BORING ID: 

PAGE: 

MATERIAL CHARACTERISTICS 

( HOISTURE, COND ITION,COLOR,GRAINSIZE, ETC • ) 

PID 

•OOO* 

• OOO* 24 

24.4-25.0 CHINLE FORMATION 

Shale, verv aandy, weathered, grey, green, no odor, hard 

25.0-30.0 Shale, sandy, f i s s l e , some green grey streaks, moist, hard 

TD atop d r i l l i n g I 4:05p 

w a t e r t 4:20p — 22.3' 

g r o u t t o surface w i t h bentonite/cement 

SIZE AND TYPE OF BORING: 4'-1/4- HSA 

LOGGED BY: WHK 



PROJECT: Giant Refinery 
Ciniza 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH (HQISTTOB, CJMHQJ, COLOR, GRAINS IB, ETC, 

FILE if: 
ELBVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC HATER: 
BORING ID: 
PAGE; • 

96-133 
6920.1 
50.0 
HHK 
8/22/96 
31.4 
0643 
1 

PID 

0.0-1.0 / / / / / / / / / 
/ / / / / / / / / 

flit LOOSE, DRY, SOFT, RED BROHN 

l.H.fi «*«///««« SAID. CLAYEY. DARK BROHN. HOIST. SOFT. APPEARS CONTAMINATED 
1.6-6.3 ///////// 

///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 

mmm 

CLAY, RED BROHN, FIRM, SOHE ROOT HATTER, HOIST 

6.3-8.5 ///*"/// 
///*"/// 
///"*/// 
///*"/// 
111***111 

SSili SANDY, VERY FINE, HOIST, FIRM, RED BROHN, SOKE ROOT HATTER 

8,5-12.3 ///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
IIIIIIIII 

UL 

CLAY. FIRM, RED BROHN, HOIST 

H.H2.5 / / / " • / / / CLAY. SANDY. SILTY. GRADES TO SILT g 12.5 
12,5-13,3 SILT, PHY, FIRM, MOIST, 
13,3-13,5 / / / - / / / CHI, SILTY 
13.5-13.75 t t t t t t t t t m , • LOOSE, PRY, FINE, fiRQHfl 
13.75-15.8 ////*//// 

////*"//// 

uuiiM 

OAT. HEAILY SANDY, BROHN, STIFF, HOIST 

15.8-16.7 111***111 
111***111 

CLAY. YIRY SANDY (COARSE), HET (NOT HATER BEARING), FIRM, RED BROHN 

16.7-17.75 ///-/// 
///-/// 

CLAY. SILTY, STIFF, HOIST, RED BR08N 

17.75-21.8 ///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
IIIIIIIII 

2i 

CLAY. HET, RED BROHN, STIFF, SOKE ROOT MATTER 

21.8-25.3 ///*"/// 
///*"/// 
111***111 

CLAY. FINE SANDY, HBT, HYDROCARBON ODOR, GREY BROHN, SOHE BLACK HOTTLING, NOT HATER 
BEARING, SOFT 22*-20 

m i ARD TYPE Q? BORING; 4 1/4' IP Mloi Stand Aw*r 
LOGGED BY: HHK 



•PROJECT: 

DEPTH 

Giant Refinery 
Ciniza 

PRECISION ENGINEERING, INC. 

LOG OP TEST BORINGS 

FILE «: - > 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BORING ID: 

• PAGE: 

96-133 
6920.1 
50.0 
WHK 
8-22-96 
31.4 
0643 
2 

MATERIAL CHARACTERISTICS 
(MOISTURE.CONDITION.COLOR,GRAINSIZE,ETC. 

PID-

21.8-25.3 ///*'"/// 
///"*/// 
///*'"/// 
Ill­lll 
111***111 15 

CLAY, FINE SANDY, WET, HYDROCARBON ODOR, GREY BROWN, SOME DARK MOTTLING, NOT WATER 
BEARING, SOFT 

22 *-20 

24'-29 ppi 

25.3-27.0 t t i t ^ t t t i 

t t t i j t t t t 

i t i i ^ i t t i 

t t t t / t t t t 

SAID, LOOSE, VERY HET, VBRY WEAKLY FLUID BEARING, HYDROCARBON SHEEN, GREY BROWN, 
CLAYEY 

26'-34ppin 

27.0-28.1 ttttttttt 

ttttjt ttt 
AS ABOVE BUT RED BROHN, LESS ODOR 

28.1-29.5 ///"//// 
///"//// 
111**1(11 

CLAY, SLIGHTLY SANDY, SOFT, WET, NOT HATER BEARING 28'-48ppm 

29.5-31.4 *"///*** 
***///*** 
tttlllttt 

21 SAID, CLAYEY, SOFT, WET, NOT WATER BEARING, CANNOT DETECT ODOR, VERY WEAK WATER 
BEARING 30'-Oppm 

31.4-34.8 ///*"/•// 
///*"/// 
///*"/// 
///***/// 
///*"/// 
///*"/// 
111***111 

CLAY. SANDY, FINE, SOFT, WET (NOT WATER BEARING), VERY WEAKLY SANDY > 33. 
32'-Oppm 

34'-Oppm 
34.8-36.1 i t t . - t t t t 

t t t . - t t t t 

t t t . - t t t t 

i i SAND. BROWN, SILTY, GRAVELLY (l 1), MOIST, NO ODOR, MODERATELY DENSE 
WATER BEARING 35.0-36.1, NO ODOR 

36.1-41.2 ///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 

40 

CLAY. LIGHT BROHN, CARBONATE SALTS APPEAR AS WEB-LIKE FILIMENTS, SOKE ROOT MATTER, 
STIFF 

36"-Oppm 

38'-Oppi 

40'-Oppm 
41.2-42.7 OOOOOOOOO 

OOOOOOOOO 
OOOOOOOOO 

GRAVEL (2'). CHERT, SANDSTONE, PETRIFIED HOOD, HATER BEARIBG, MULTICOLORED 

42.7-48.0 

i i 

SHALE, RED, DRY/MOIST/WET, DENSE 
CHIILS FORMATIOI 

42'-20ppm 

44'-30ppm 

SIZE AND TYPE OF BORING: 4 1/4'ID Hollow Steamed Auger 
LOGGED BY: WHK 



^ PRECISION ENGINEERING, INC. A FILE f: 96-133 
.. PROJECT: Giant Refinery f P W ELEVATION: 6920.1 

Ciniza LOG OF TEST BORINGS TOTAL DEPTH: 50.0 
LOGGED BY: WHK 

S DATE: 8-22-96 
S A ' STATIC WATER: 31.4 ' 

P c H BORING ID: 0643 
L A P PAGE: 3 
0 L •-L MATERIAL CHARACTERISTICS . PID 

DEPTH T E E (MOISTDRE.CONDITION.COLOR.GRAINSIZE.ETC.) (ppm) 
42.7-48.0 ;C SHALE, RED, DRY/MOIST/WET, DENSE 

========= C CEIIL1 FOEMATIOI 46*-lOppsi 
C 

46*-lOppsi 

C 

c 48.0-50.0 r==r===== C SHALE, DARK RED TO PURPLE RED, DRY, DENSE 48'-Oppm 
C 
C 

50 c 50'-Oppm 
TOTAL DEPTH 

55. 

60 

55 

LOGGED BY: WHK 
SIZE AND TYPE OP BORING: 4 1/4" ID Hollow Stemmed Auger 



PROJECT: Giant Refinery 
Ciniza 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE |: 
ELEVATION: 
TOTAL DEPTH: 

96-133 
6917.6 
36.5 

S DATE: 9-4-96 
s A STATIC HATER: 19'. e 27 HRS 

P c H BORING ID: 0648 
L A P PAGE: 1 
0 L L MATERIAL CHARACTERISTICS PID 

DEPTH T E E (MOISTURE,CONDITION,COLOR.GRAINSIZE.ETC.1 (ppml 
0.0-6.2 ///"//// c CLAY, SLIGHTLY SILTY, ROOT MATTER, RED, BROHN, STIFF, MOIST PID-Oppm 

///"//// C ALL SAMPLES 
///"//// c 

•> -. 
///"//// c 
///"//// c 
///"//// c 
///"-//// c 
///"//// c 
///"//// c 
///--//// 5,0 c 
///--//// c 

6.2- ///--//// c 6.2-7.1 "*///*" c SAID, CLAYEY, GRADATIONALLY CONTACTS TOP, LOOSE, DRY, RED BROHN 
7.1 tttflftt* c • 7.1-8.3 Ill-Ill c CLAY, VERY SILTY, LAMINAR SILT, DRY-DAMP, FIRM, RED BROHN 

Ill-Ill c 
CLAY, VERY SILTY, LAMINAR SILT, DRY-DAMP, FIRM, RED BROHN 

8.3 Ill-Ill c 8.3-12.3 -III- c SILT, CLAYEY, LAMINAR, DAMP-DRY, LIGHT BROHN, FIRM, ROOT MATTER 
-III- c 
-III- 10 c 
-III- c 
-III- c 
-III- c 
-III- c 

12.3 —III— c 12.3-12.8 ttt...Hi c SAID. SILTY. FINE. LOOSE. DRY, RED BROHN 
12.8-14.3 Ill-Ill c CLAY. SILTY, STIFF, DAMP, ROOT MATTER, RED BROHN, SILT LAMINAR 

Ill-Ill c 
CLAY. SILTY, STIFF, DAMP, ROOT MATTER, RED BROHN, SILT LAMINAR 

14.3 III— III c 14.3-16.5 ***oo**** 15 c SAID. FINE, SCATTERED GRAVEL TO 2", SILTY, RED BROHN, MODERATELY DENSE, DRY-DAMP 
**tOO**" c 
***oo**** c 

16.5 *t*00**** c 16.5-21.5 ***ss**** c SAID, COARSE-FINE, HBT, SOME SANDSTONE GRAVEL TO 3', RED BROHN, SOME CLAY § 
*«SS44tl 

c 19.5-20.0, HATER BEARING § 20.0 
**tgs***t c 
***SS*4t* c 
***SS4444 

c -
***SS*4** c 
tttgS**** 20 c 
»**SS4444 

c 
t**SS**** c 

21.5 ***ss**** c 21.5-25.0 / / / / / / / / / c LOST SAMPLE-POSSIBLE SOFT, HET, CLAY BASED ON LEFTOVERS IN SAMPLER 
/ / / / / / / / / c 
IWUIU c LOGGED BY: •HHK 

SIZE AND TYPE OF BORING: 4 l/4« ID Hollow Stemmed Auger 



^ PRECISION ENGINEERING, INC. A FILE J: 96-133 
PROJECT: Giant Refinery 9 ' ™ ELEVATION: 6917.6 

Ciniza LOG OF TEST BORINGS TOTAL DEPTH: 36.5 
LOGGED BY: WHK 

s DATE: 9-4-96 
s A STATIC WATER: 19.0 @ 27 HRS 

•P c M BORING ID: 0648 
!-L A p PAGE: 2 
'•0 L L MATERIAL CHARACTERISTICS PID 

DEPTH •-T E E (MOISTURE,CONDITION,COLOR.GRAINSIZE.ETC.I (ppm) 
21.5-25.0 ///-////// c LOST SAMPLE-POSSOBLE SOFT, WBT, CLAY BASED ON LEFTOVERS IN SAMPLER PID-Oppm 

///////// c ALL SAMPLES 
///////// c 

25.0 ///////// 25 c 25.0-28.0 ///////// c CLAY, WET, SOFT, RED BROWN 
IIIIIIIII- c 

CLAY, WET, SOFT, RED BROWN 

IIIIIIIII c 
IIIIIIIII c 
IIIIIIIII c 

28.0 mmm c 28.0-30.0 *o*ss*o*o c SAID & GRAVEL. 4' SANDSTONE. CHERT. HATER BKARIIG. HYDROCARBON ODOR.. LOOSE. 
*o*ss*o*o c MULTICOLORED. 
*o*ss*o*o c 

• 30.0 *o*ss*o*o 30 c 30.0-32.0 s=s=s=s=s c CHILE FORMATIOI 
s=s=s=s=s c SAMPLBR REFUSAL-POSSIBLE 'SWEET' ODOR, SANDSTONE & SHALE > 30', NO ODOR, DRILL 
s=s=s=s=s c WITHOUT SAMPLER TO 35\ MATRIX > 30' GREYGREEN, CEMENTED VERY DENSE.ROCK $ 32' 

32.0 s=s=s=s=s c DIVE SAMPLER 3"-STUCK IN ROCK 32.0-36.5 s=s=s=s=s c SANDSTONE S SHALE, HARD, CALCARIOUS CEMENTATION, FINE TO COARSE, SHALE, GREEN-RED B 
s=s=s=s=s c 
s=s=s=s=s c 
s=s=s=s=s c 
s=s=s=s=s c 
s=s=s=s=s 35 c 
s=s=s=s=s c 
s=s=s=s=s c 

36.5 s=s=s=s=s c TOTAL DEPTH NOTE: HYDROCARBON ODOR APPEARS TO BE CONCETRATED IN HATER LYING ON CHINLE FORMATION 

40 

45 

LOGGED BY: HHK 
SIZE AND TYPB OP BORING: 4 1/4' ID Hollow Stemmed Auger • 



A PRECISION ENGINEERING, INC. 4fc FILE f: 96-133 
PROJECT: Giant Refinery V W . ELEVATION: 6913.4 

Ciniza LOG"OF TEST BORINGS TOTAL DEPTH: 30.0 
LOGGED BY: WHK 

S DATE: 9-4-96 
s A STATIC WATER: 20.0 

P ' c M BORING ID: 0649 • 
L A P PAGE: 1 
0 L L MATERIAL CHARACTERISTICS • PID 

DEPTH . T E E (MOISTURE.CONDITION.COLOR,GRAINSIZE,ETC.) (ppm) 
0.0-3.1 ///-//// C CLAY, DAMP, MOIST, RED BROWN, STIFF, SLIGHTLY SILTY, ROOT.MATTER PID-Oppm 

///--//// C - ALL SAMPLES 
///--//// c 
///--//// c 
///"//// c 

3.1 ///-//// c 3.1-4.0 "*///*** c SAID, CLAYEY, RED BROHN, MODBRATELY DENSE, DRY-DAMP 
***///*** c 

4.0 »*///»* c 4.0-5.0 ///-/// 5.0 c CLAY. MOIST. RED BROHN. STIFF, SILTY. ROOT HATTER 5.0-6.0 ***///*" c SAID, CLAYEY, RED BROWN, SOME COARSE, MODERATELY DENSE, DAMP 
6.0 it*///«tt c 

6.0-6.9 ///"*/// c CLAY, SANDY, RED BROHN, VERY STIFF, MOIST 
6.9 

//•/***/// 
c • 

6.9-8.5 ///-*/// c CLAY, SLIGHTLY SILTY, WEAKLY SANDY, SOME CHARCOAL, SOME ROOT MATTER, RED BROWN, 
///-*/// c STIFF 

8.5 ///»*/// c 
8.5-8.9 tttitttii c SAID, MEDIUM. RED BROHN. MODERATELY DENSE. DAMP 
8.9-17.0 111**1111 c CLAY, SLIGHTLY SANDY, RED BROWN, VERY STIFF, MOIST, SOME SCATTERED GRAVEL 

111**1111 10 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 c 
111**1111 15 c 
111**1111 c 
111**1111 c 
IIMUI c 

17.0 lll**llll c 17.0-17.3 i t i / / t * l t c SAID. RED BROHN. FINE. MOIST, SLIGHTLY CLAYEY, LOOSE 17.3-23.2 ///oo//// c CLAY, HET, RED BROHN, STIFF, SCATTERED FINE GRAVEL (RARE), SOME WHITE FILIMENTS OF 
///QO//// c CALCIUM CARBONATE SALTS 
///oo//// c 
///oo//// c 
///oo//// 20 c 
///oo//// c 
///oo//// c 
///oo//// c 
///oo//// c 
///oo//// c 
///oo//// c LOGGED BY: WHK 

SIZE AND TYPE OF BORING: 4 1/4" ID Hollow Stemmed Auger 



A PRECISION ENGINEERING, INC. A FILES: 96-133 
PROJECT: Giant Refinery A W ELEVATION: 6913.4 

Ciniza LOG OF TEST BORINGS TOTAL DEPTH: 30.0 
LOGGED BY: WHK 

S DATE: 9-4-96 
S A STATIC RATER: 20.0 

P c M BORING ID: 0649 
L A P PAGE: 2 
0 L L MATERIAL CHARACTERISTICS PID 

DEPTH T E E. (MOISTURE.CONDITION.COLOR,GRAINSIZE.ETC.) (ppm) 
23.2-25.-0" 000***/00 C GRAVEL, SANDY, CHERT, SANDSTONE, SLIGHTLY CLAYEY, RED BROWN, DENSE, IATER BEARING PID-Oppm 

000***/00 "C ALL SAMPLES 
ooo* Woo C 

25.0 ooo***/oo 25 C 
25.0-30.0 C CHILE FORMATION 

:::«»::: C SHALE, SANDY, RED BROWN/GREEN INTERBEDS, DENSE, MOIST, NOT HATER BEARING 
C 
C 
c 
c 
c 

=:;***=;= c 
c 

30.0 • 30 c TOTAL DEPTH 

35 

4? 

45 

LOGGED BY: WHK 
SIZE AHD TYPE OP BORING: 4 1/4" ID Hollow Stemmed Auger 



I'I'.I CIMON 1 NOINI 1 KING. INC.. 1 I I I #: { ) l ().'!:•' 
1 (HIAI ION SI 1 S II I I'l AN 111VAIION - i m l.:)» 

1 (id (Jl II SI HOR 1 NCS i CJ 1 Al |)| f i l l :«).' 

1 1 1 s | 
I tJGwi i) n t : 

DA It.: 

wi ir 

3-?3-<j/ 

1 1 s | A | SIAI IC WAIlk. NO 1 IOI INI) 

j P | c ! M ! HOR INC 11): MP-'I 

1 1 1 A 1 P I PACI : 1 
j 1 o ! i | 1 | MAHRIAl GIARACII klSI ICS | " I'll) 

I DEPTH I I I t 1 li | (MOISIURF..CONI)IIION.COIOR.CRAINSI/'[..l,IC.) | (W)in) j 

| 0.0-17.1 | C |CLAY. SOF! IN UPPER 2 FFF1 1HFN STIFF. WPi. RID BROWN. SOM1" ROOI MATTER AND | Al 1 SAMPI I S 1 

1 | C ISLICKENSIDED JOIN 1ING 1 o 1 
1. \IIIIIIJII\ 1 c | | | 
1 1 c | 
1 \illlllUI\. 1 c | 
1 ! c | 
1 \IIIIIIUI\ 1 c i | | 
1 \lIIIIIIIl\ 1 C | | | 
1 \niimji\. 1 c | | | 
1 \ i i i i i i m \ h A \ c j 

,] \JIIIJUII\ 1 1 
1 \IIUIIIII\ | C | | | 
1. \ininni\ L.c 1 I 1 
1 \IIIIIIIII\ JC] | | 
1 \IIIIIIUl\. L c i 
1 \IIIIIIIII\ 1 c | | | 
1 \niniui\. 1 c | 1 1 
1 J c | I i 
.( illJIJU.II\. LCL | | 
1 \1////11//\10 J C |HAR0 GREATER THAN 10.0' | I 
1 \i in II liiy L c r [ | 

1 \ i i i n i i i i \ 1 c j 
1 \IIIIIIUIl L c L 1 . 1 
1 \ i i n i i i i i \ 1 c I I | 
1 \i uua/ii 1 c | 1 1 
1 \ i i i n i i n \ I c J 1 j 
L unn am L.c |. 1 1 
1 \nniini\ 1 c | 
1 [/nnnni L.c 1 | | 
1 | I I I I I I I I I | _15_ ] c j ] | 
1 \iiimu.ii l. c L i ' 1 
1 \IIIIIIIII\ | C | I I 
1 \IIII inn \ L c |.. 1. 1 
| 17.1 \iiinnii\ J c | I | 

j . 17.1-1.8.5 I—in r-l I C |SILT.. GREY BROWN, MODERATELY DENSE. CLAYEY, LAMINATED. DAMP 1 1 
| 1—///—1 1 c | 
| 18.5 \—m—\ 1 C 1 | | 
| 18.5-21.5 1***///***j 1 C (SAND. CLAYEY, MOIST, MODERATELY DENSE, LIGHT RED BROWN, (Qe) | J 
| 1 ***///***!. L c 1 1. 1 
| | * ** / / / *** |_20_| c (MORE CLAY GREATER THAN 20.0 FEET | | 
| \ * * l / / l l * * l 1. c 1 f | 
| \**lllll**\ JCJ I i 
| \**l III 1**1 1. c 1. | | 
| \**lllll**\ 1 c | | | 
| \ * * l l l l l * * | 1 c | ( | 
i 1**111/1**1 1 c 1 | | 
1 LOGGED BY: WHK | 

(SIZE ANO TYPE OF BORING: 4 1/4" ID CONTINUOUS FLIGHT HSA 1 



• • 
w PltlCISlON INGINI IKING. IN!. nn a <)/-!).'(>' 

1 OCArION. Sll SI II PI AM ! 1 1 VA1 ION 

1 oc; 01 II SI HOR 1 NOS IOIAI Diem- M). 0 ' 

KlCiCillJ HY WIIK 

1 1 1 -s 1 DAII : :i-A'l-9/ • 

1 i s 1 A 1 SIAI IC WAII l<: NO 1 lOIINii 
| P | C 1 M 1 BORING ID MP-'I 

I ' l 1 A 1 'J 1 I'ACI : 
1 1 0 j t 1 I-| MAlFRiAt. CHARACILRISl ICS I • I'll) 
| DF.PTH 1 T I E 1 E 1 (MO IS RJRE . COND ITI ON. COI OR. GRAI NS 11E . LT C.) 1 (own) : 
| 23.2 | / / / o o / / / / | 1 c ICLAY. GREY. SOME PEBBLES. MOIST-WET, VERY STIFF 1 Al 1 SAMPLES | 
| 23.2-30.0 j 1 c |CHINLE FORMATION 1 . 0 - | 
| | ===***=»== | 1 c |SHALE. SANDY. FISSLE. RED AND GREY WHERE SANDIER. HARD. MOSTLY RED SI IAl T. DAMP: DRY 1 1 

| | ===**•*=== |25 1 c I 1 i 
J.. 1 [ I c 1 1 . - 1 
| |===***===| 1 c 1 | | 
| | ===***=f== [ 1. c 1. 1 1 
| |==***===| 1 c J 1 I 

| | ===***=,== ̂  1- c L 1 1 
| | ==***== | 1 c 1 

1. c L 1 1 
| | ===***== j J c J | | 
| LC L. 1 1 

1 1 
| 30.0 | = = * * * = = ! 30 J C I 1 ! 

| TOTAL DEPTH 1 L 
1 ] 
j 1 

I.. 
J 
1 

L 
J 

1 ! 
1 1. 
1 1 

I 1 

1 1 
1 L 
i i 

1 
1 
L 
i 

!• 
1 
L. . . . 
i • 

1 1 
1 I 
1 1 
1 1 
1 1 

i . 
i I 
1 I : 

i i 

j 

L 
i 

j 

1. 
i 

1 1 

1 1 
1 1 

i i i 

1 L 
1 
L. 

i 

1 
1 1 

1 L35J. J J i 
1 L 
i i 

L 
i 

L-
i 

L. 1 
1 1 i i 

1. L 
i 
1. 

J 
1 

1 1 
1. 1 

j J .1 J J 1 1 
1 L 
i i 

L 
i 

1 
i 

1 1 
1 1 

i 
i i 

1 L 
i 
L. 

I 
1. 

1 1 

1 1 
i 1 J J .J 1 ! 

1 I. I. 1 I i 

] 1 IJLI 
1 1 1 

1 
1. 

I i 
i i 

! 
1 .1 
1 L 
i i 

J !• 
i 

1 
V 
i 

1 ! 
1 ! 
I | 

i 
i i 

1 1 
i 
L 

1 

I 1 1 

} 1 J 
1 1. 
i i 

J 
1 
i 

J 
1. 
i 

] ! 
1 1 
1 i 

I t 

1 I 
! 1.15 

1 

1 
-j 

1 

1. 
.1 

i i 
i i 

1 i 

1 1 1. 
1 1 

I 
I 

i 
I 

1 ! 
i i 

i LOGGED BY: WHK ! 

ISIZE AND TYPE OF BORING: 4 1/4" ID CONTINUOUS FLIGHT HSA 1 



Sbest.. 1 o£ 2 PRECISION ENGINEERING, ll File I: 96 - 05-! 

Bore Point: TWO 

Water Elev: 75".2' 

Boring No.: HP-9 

LOG OF TEST BORINGS 

LAB t DEPTH BLOW COUNT 

Site: CINIZA REFINER: 
GALLUP, NH 

Elevation: 6916.0 

Date: 4-3-96 

MATERIAL CHARACTERISTICS 
IHQ-ISTURB. CONDITION, COLOR, GRAINSIZE. ETC.) i i . PI I CLASS. 

0.0-17.3 ///-// 
///-// 
///-// 
///-// 
///-// 
///-// 
///•// 
///-// 
///-// 
///-// 
///-// 
fft'tl 
ttt-tt 
fff-ff 
fff-ff 
fff-ff 
fff-ff 
fthtf 
UNI mm mm 
///-// 
.///-// 
/ / /- / / 
.///-// 
/.//-/./ 
///-// 
///-// 
///-// 
///-// 
///-// 
///-// 
/ / /-// 

IIHL 

2.5 

15 

CLAY, DARK RED BROWN, HARD, HOIST, SLIGHTLY 
SILTY 

SLIGHTLY SATOt i icJ-.r 

17.3-20". 2 mm mm mm mm mm mm um 20 

PAY. PARI RED BROWNt FIRM, WET (NOT WATER 
BEARING), SOW PEBBLES" TO " IPRESENT, 
PEBBLES ARE MAINLY SANDSTONE 

26-.2-21.8- //*'"/ 
//*"/ 

nm 

CLAY, VERY SANDY, WBT/SATURATBD, SOME- FIRE­
WATER- Or SAMPLE, VERY WEAK THOUGH SOFT, 
BROW 

21.8-22.5 i t t . t i t 

t t i t t * 
SATO-, SOFT, VERY CLAYEY, SOU- FREE WATER, 
(WEAE), BROWN 

Size fc Type of Boring: 4-1/4-* ID Hollo* Stemmed Auger Logged By: WIS 



2 OP 2-' PRECISION ENGINEERING. TNr v Pile I : 96-054 

Bore Point: TWO ™ LOG OP TEST BORINGS ' W Site: CINIZA REFINERY 
GALLUP, NM 

Water Elev: .25.2' 

Soring io . ; HP-9 P 
L . 
0 . 
T 

.s : 
C . 
A 
L . 
E 

S ' 
A . 
H . 
P . 
L . 
E 

Elevation: 6916.0 

Date;. 4-.3-96 

LAB f DEPTH BLOW COUNT 

P 
L . 
0 . 
T 

.s : 
C . 
A 
L . 
E 

S ' 
A . 
H . 
P . 
L . 
E 

MATBRIAL CHARACTERISTICS 
(MOISTURE.CONDITION.COLOR.GRAINSIZE,ETC.J L PI CLASS. 

22.5-25.2 , 1.1.1**1. 
.1.1.1**1 
///"/ 
1(1**1 25 ' 

C 
C 
C 
C 

CtAI, BROWN, FIRM, WET (NOT WATER BEARING), 
WHITE FILIMENTS, CALCAREOUS OR SULFATE, SOME 
VERY THIN SANDS THAT ARE NOT WATER BEARING • 

25.2-25..8. t t t t t t 

m m 
C 
C 

Slim, FINE, WATER REARING, BROWN, SOFT 

25.8-26.7 mm C :CLAY. WET, FIRM, J3R0WN 
' 2U-2J.T m m 

a t Hi' 

m m 

C" 
c 
r 

WO] FINE TO .MEDIUM; UTEF BEARING, (P00R]t 

-LOOSE/TO MBDTUM"DENSE, BROWN-

2f.3-3tT.0- 111111 mm 
mitt mm -3-0-

c 
c 
C ' 

c 

CLAY, BROWN, TUT, ¥ET, fNOT TfATER SEARING) 

• t ^ f f t e 
• e 

-&AIB-, FINE-, MEDIUM, CLAYEY-, BROHN, WATER 

- Jff-.J-3f.Z omw- - e 
: (J 

: m m , TU P, WAmBBHEIK; BROWN, DETFSS, 
-MSJWLT SANDS50M GRA¥E£ 

SSS»S 

sss*-*s 
- G" 
-C 
-. C" 

:G5HEE- FORMATION-
GSIWTROIBi SANDY, SOME RED' EROWi 

uPAKTINGS, Wfo-'llKSt 

-

.3.5. 

40 

45 

" X 
. e 
. e -
. c 
c 
c 
c 
c 
c 
c 

' c 
c 

' c 
' c 
c 
c 
c 
c 
e 
c 

- e 
c 
c 
c 
c 

• 

Size t Ty pe of Bo-ring: 4-1/4' ID Hollow Stemmed Auger Logged By: WHK 



0 W -1 7 ( B W - 4 ) 
V i c i n i t y Map 

^6 

OW-1 6 
(CLOSED ) 

0666 
0 
(CLOSED ) 

0W-25(RW-3) 

OW-26 
(CLOSED ) 

OW-17(RW-4) 
(CLOSED) 

5 8 3 

0 
95126-1 

OW-1 8 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG ©02 

PRECISION FJGIHEE1IJ1G, INC. FILE f: 97-070 
LOCATIOI: SEE SITS PLAN ELEVATION: 6938.2 

CIM2A SLSPIHERY LOG OF TEST BORINGS TOTAL DEPTH: 20.0' 
LOGGED BY: m 

s DATE: 6-17-97 
S A ST1TIC UATSi: NOT FOUND 

P C M BOaiSS It: 
L A P 
0 L L MTffilM UliAffRHSTICS P-iD-
T I 8 (H0ISTB52 .coeiTiM.aaei-. GIMISIZB .m.\ 

0.0-2.5 / / / " * / / / C CLAY, SAUDI, HOIST, SOFT, m B10IN 0-.9-13-.2 
/ / / " * / / / C 

CLAY, SAUDI, HOIST, SOFT, m B10IN 
S& OBfll 

/ / / *** / / / C 
/ / / " • / / / C 

2.5 1(1***111 c 2.5-3.8 Hi*.-Iii C « D TTHH BTT.ty »n DLISTTPTTV, MAKT, T.OQS*, RKD. BBtim 
t t t t . . t t t c 

3.11 t t t t . . i t t c 
3.8-6.3 t t i i t i i i i c SIP, KEDIDH, MULTICOLORED RSD BiOBH, L00S1, MOIST 

t i t i t t t t i 5,0 c 
t i t f r t t t t l 

5,0 
c 

t t t t t t i t t c 
S J t t t t t t t t t c 

6.3-S.9 / / / - * » / / c f t " STT.TY. SABDY. IBB MOT. FIRM. WBT 
6.9-8.0 **+*00*** c SAID, ( W I , GRAVELLY, LOOSE, HOIST, RED BROTI 

8.0 t t i t f lO*** c 8.0-9.fi / / / / / / / / / c QIL STIFF, CARB08ATE FILAMENTS AS CRACI FILLING, RED B109N, 1ST 
/ / / / / / / / / c 

9.S / / / / / / / / / c a.S-!0.0 * * * i 0 0 * i i 10 c psn, w^SR, Gnranr: rarmowr HUIST. LOUSF. HDIDH DENSE • 
10.0-13.2 / / / / * * / / / c CM?. FINS, SSSDY, RED BROW, SOFT, IRT 

IIIMII c 
llllllll c 
IIIMII c 
IIIMII c 

n.2 c 13.2-13.4: Hit***** c pm, ?m, ffif> MfliH. LASS*. MfriS* 
13.4-14.3 IIIMII c CM. Pin, SMM, HD Bl&if-, SOS, 18$ 

14.3 (IIMUI c 

• 
14.3-14.S ttttttttt c ||an, PTHS ura Rsaaa. MSIST. LOOSS- • 14.8-24. Q. 

14.8-14.8 ((1***111 c aa?. SAIDY. asoas, BE?, BOS- Bins. i m m , SOW l oom 
IIIIIIIII c fla?. ISD MQBL 322. HUE. (PflBfillLtHSUBSSin. SHALB1 

15.4-20.0 c 15.4-20.0 
c 
c 
c 
c 

paT.|, 111), DJSD TO HPT, FTW.S,. HSDI), firaflU 

20.0 

---------

20 

c 
c 
c 

TOTAL DEPTH 

SOWjKU HI: 
SIZE ASD TYPE OP BORIBG: 4 1/4* TO coiiTiin>opyFi.rsTrrisa 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG. @03 

LOCATIOI: 518 SITS PLAN 
CINIZA RRFUE1Y 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE *: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC BATBR: 
mm ID; 
PAGE: 

f HOISfgp, CeraTIOE. C0L08. GRAINSIZE. ETC. 

97-070 
6938. S 
35.0' 
WHK 
6-17-97 
HOT FOUND 
0667 
1 

PID 
fBgfll 

0.0-2.0 

JUL 

IIM-II 
///**--// 
/ / / " - / / 
/ / / ** - / / 

CUT FIBS, SA5DI, SILTY, BS?, HOIS a.0-39.5 
NO 0501 

2.0-4.2 

4.2 

***ooo*** 
* t 0 0 0 * * t 

•t*000*** 

GRAVELLY, FINE, BR0I1, HOIST, LOOSE-

• t * , 
mi 4.2-5.0 111***111 

UtSUL i i 
£LiI SASDY, SOME CARBONATE NODDLES ISD IILAHEITS, STIFF, HOIST TO VET, BROWN 

5.0-7.8 

_ZJ_ 

t t t t t t t t t 

•mt*t** 

ttttttttt 

ttttttttt 

t t t t t t t t t 

********* 

SHIP FHE TO MEDIUM. BROW, MOIST TO DAMP, LOOSE 

7.B-9.0 
JJL 

///-"// 

III-**!! 
CLAI. SILTY, FHE, SASDI, MOIST TO 1ST, BROWN, STIFF 

9.0-9.2 
9.2-12.0 

JUL 

000***000 

/ / / / " / / / 
IIIMII 
IIIMII 
1111**111 
UlhUlL 

IL 
C_.fipm. SANDY. BROHB. DAHF. LOOSI 

Oa?. VERY FINE, S2HDT, HOIST'TO 1ST," SOFT, BSD" 

12.0-14.5 

14.5 

/ / / - " / / / 
/ / / - / / / 
IIIMII 
IIIMII 
IIIMII 

OIL SILTY, 1ST, m m , SOT 

'14.5-18.1' 

JJLL 

ttttttttt 

ttttttttt 

t t t t t t t t t 

t t t t t t t t t 

t t t t t t t t t 

t t t t t t t t t 

t t t t t t t t t 

sm mi tm, mm, mmsm SEISE, HOIST-

IS. 1-19.0 
JUL 

///***/// 
IIIMII 

19.0-20.4 

20.4 . 

* t t 0 0 0 t t t 

tttgoo*** 
* * * 0 0 0 t t t 

20.4-23.0 / / / / " / / / 
/ / / / " / / / 
/ / / / " / / / 
IIIMII 
1111**111 

21 

CM?, SANDY, SOFT, BROHN, BET 

S m GRAVELLY, BROW-MULTICOLOR, DENSE, HOIST 

fTJ>7 SLIGHTLY VERY FINE, SANDY, SOFT, RED BROUN, BET, BATES ON SURFACE OF SAMPLE 
22.8l-23.0>. DOSS HOT APPEAR BATES BEARING 

LOGGED BT: U X 

SHE AND TYPE OF BORIBG: 4 1/4' ID COMTIBUOUS FLIfiBT ISA 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG ®04 

LOCATION:^ SITE PLAN 

CINIZA REFINERY 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

JliXL 

FILE g: 
BLSWTION: 
TOTAL DIPTE: 
LOGGED BT: 
DATE: 
STATIC WATER: 
BOWHS ID: 

m 
Witt!*!, CBAjfflCTEl»gTKS 

mistm. gftBtHTTflff. e<ft». siMwsm. ITC •> 

97-070 
6938.6 
35.0' 
BEI 
6-17-97 
NOT POUND 
0657 

2 
KB 
fog*} 

23.0-2915 

JUL 

IIIIIIIII 
IIIIIIIII 
IIIIIIIII 
IIIIIIIII 
1111*1111 
1111*1111 
1111**111 
1111**111 
111***111 
111***111 
111***111 
111***111 
111***111 

CLA1 SA1BY, LAMINAR, STIFF, IE-T, R3& BSOBJ, W W SANDIER FSRTBSS DOiffl 
SS- OMR 

29.5-32.8 

JUL 

t*»tttlt* 

t t t t t t t t t 

t t t t t t t t t 

t t t t t t t t t 

t t t t t t t t t 

t t t t t t t t t 

t t t t t t t t t 

3i_ £119, COAISE, DUE GREY, MOIST, MEDIUM DENSE, BATBR BEARING, VIM GRAVELLY AT 31.0' 
FEES B7DS0C11B0I AID liTER 01 TOP OF SHALE 

BEAI 
HYDROCARBON 

ODOR 

STB TOE 
32.8-35.0 

JUL 

fBTlLB I 
gmi.H nm m TO DAK*", REIT BROW, CRUMBLY fUTTt DIFFICULTY), EIDUCTIOT SWT 

BO* 0S0R 

iL 
TOTAL DEPTH 

BT: SET 
TYPE OF BOB INS: 4 1/4' ID CMTIimWK FLIGHT ISA 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG. @05 

PRECISION KW.TWTCTTMO. I K C F I L E * 97-070 
PROJECT: CBJIZA KE7I2ZEB.Y ELEVATION: 

iX)a OF TEST BORINOS TOTAL DEPTH: 
€942.5 

40 .0 FEET 
rnt«-)Ki> Bl: HHK 

1 1 1 DATE: 8 /27/97 

1 M l & STATIC HATER: 31 .0 F E E T 

1 P 1 c | K BOJU3TG I D : RW-5 

1 L 1 A 1 P PAGE: 1 OF Z 
| 1 0 | L | L MATERIAL CHARACTERISTICS I Pin i 
1 DEPTH 1 T 1 E 1 E fMOISTOHB. CCHDITION. COLOH. QUA IMSI ZE E T C . 1 

| 0 . 0 - 1 . 6 | . . . . / . » » » ( | C 1 &BSBD, S I L T Y . CLAYEY. SOME PKaBXJCS. NET. MO ODOR. RED-BROWN. F I L L LOOSE 
| | . . . . / . . « , | | C 

S I L T Y . CLAYEY. SOME PKaBXJCS. NET. MO ODOR. RED-BROWN. F I L L LOOSE 
1 

| | * " - / - » » ' | | C 1 
I ! » » • - / - « • | | C, 1 j 

| ! » • « - / - « • | | C 1 > 
| ).*»-/..«»1 | C 1 • ! 
| !»••-/-••• 1 | C | | 

1 3.8 ! » » » - / - « » j 1 

| 3 . 8 - 8 . 9 1 
I •**///•*• l i i l 
1 »«///»•• 1 | 
| . « / / / • • • I 1 
I •"///•»»! | 
I • • • / / / •" I | 
| — / / / — 1 1 
| — / / / — I | n

o
n

n
o

n
o

n
 

ISMED, CLASSY, UST. DEHSB. BED-BROW, SOHE FINE GRAVEL 

| 

| 3 .5 c 1 

1 S . S - f l . 9 M l I I I l l l l l ! H S T . S T T S P . B S D - m a m [ 

! 9 . 9 - 9 . 7 M l / — ' / I I I 1 c iCTJfir, V W H T WTUR £ w n v , -«rn»P. i iPD-BBo™. W E T . T.agnrftH aftMDraa 1 

! 9 . 7 - 9 . 8 J fftmttit | JLQ | c VTJHC. WHITE. KOtST. LOOSE ! 

1 9.8-10.0 1/ / /»«»// / ! 1 c leSJUT. VEST FTTJS SASDY. STTSP. EED-BSOKH. S E T . LMJIXAE. SAHDDJG 

| 1 0 . 0 - 1 3 . a c IOBX. SOFT, BROHH TO RED-REOSM. P E E E , BLOCKY, VgRY HST, TJffllTK&R HAHDlHa | 

j I c 

| c 1 

| c | 

| 1/////////I 1 c 1 
| c 1 

I 13-S ! / / / / / / / / / ! I c ! 

1 1 3 . 8 - 1 4 . 5 1/ / /»«»/ / / ! 1 c VRBT PTHE SANDY. HED-BBOHM. MODERATELY DEHSB. MET/HOIST | 

1 14 .S -14 . f i c VEST FTHB. HOIST. T'YffiK, WHITE TO LIGHT BROW- TJWTKM BAWDIHG | 

| 1 4 . S - 1 S . S !////"///1 1 
I////»•///I I 

c 

c 

|cug. HBT, SOFT, SLIGHTLY STUB SAHDY, MD STRUCTURE 
! 

| 16. S i / / / / • » / / / ! £ ! 

\ I S . S - 1 8 . 0 !•»»-/-»«• | c S I L T S , CLASSY. LAMINAR BAUD P I G , MEDIUM DffifSE, W I S T 1 

la.o 

18.0-20.0 

2 0 . 0 

| • • • / / < » » • | 

| " ' / / o a f - 1 

| » W / o o " » l 2 0 

CLAXEX, OBAVBLLX, VERT 

SONS 1-2' SBAV8L 

DENSE, HOIST, VEST COMPACT, KEDIUH SAND. HSD-BaoMM, 

20.0-21.S 

21. S l / / / - » / / / l 

esja. VESX s o n . SANDY (VERY FIXE) , HST, SOFT, SUQHELYBLOCKY, BROWN 

21.5-22.9 

22.9 

I///—///1 
I///—///1 

ff-fY VBSY KME. SAHDY, HBT, SHOWS FREE HATES XP WORKED. LAMINAR BAUD DIG 

LOOSED BT: 

STZB AMD TTPB OP BOFTMT., g p.p. M.S.A. 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG. g]06 

PROJECT; CTHIZA REFTHERY 

pgPTF 
2 2 . 9 - 2 4 . 1 

24 ,1 

PRECISION ENGINEERING. M C . 

LOG OF TEST BORINGS 

///«//// 

P 

L 

O 

T 

CLAY. VERY FINE. SAVOY. AS ABOVE BUT LESS MOISTURS 

FILE #: 

ELEVATION: 

TOTAL DEPTH: 

LOOSED BY: 

DATE: 

STATIC HATER: 

BORING ID : 

PACTS: 

97-070 

8942.5 

40 .0 FE£i 

HHK 

8 /27 /97 

31 .0 F E E T 

RH-S 

2 OF 2 
MATERIAL CHARACTERISTICS 

f MOTSTPpB. OOHPTTTOW a u t m . aBATluc r re *-rr » 
PID 

JSBSL 

2 4 . 1 - 2 S . 0 QO0//-0OO 

25 

CLAYEY. HET/HOIST. SOKE BBftATfiB THAW 3* SANDSTONE PIECES 

2 S . 0 - 2 8 . 0 

2 8 - 0 

/ / / / « / / / / 
/ / / / « / / / / 
/ / / / « / / / / 
/ / / / « / / / / 
III f i l l I 
l l t ^ l l l l 

coa . SLIGHTLY FLUE SANDY, WET, LAMINAR BAWD DM, BROKN TO RED-BROHN. S T I F F 

2 8 . 0 - 2 8 . 6 « f f » , HT™ T P H " . MOIST. VERY STRONG HTDRprap'ra TX3B. LIGHT BBCWH. SOKE PEBBLES 

26.6-30.0 

30. 0 . 

SHALEY, HYDROCARBON ODOR, BARS. FRACTD3ED, LIGHT GREEN TO WHITE, 

30.0-31.0 ***SHSB** ,T«" »*Tiit praca. HYDROCARBON ODOR, HARD, HHITE/GRESH HOTTLED 

3 1 . 0 - 3 4 . 0 

3 4 . 0 

tarawa.. PTJHB. VERY S E T . 

3 4 . 0 - 4 0 . 0 

TD 

SHSH*«SHS 
£R£g**SHS 

3UStl»»BKS 

35 

SHSH»»SQS 
SHSH»»SHS 

4 0 

saaia. SAHDY, HARD, F I S S L E , GREY/RES, DRY. NO ODOR 

J S I Z E AHD TTPH OF BORING: 9 X l t " P . P . H.S .A . 

BY; MISC 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG 

• • 

g]07 

PRECISION tA3MEETING. INC. F I L E * : 97-070 

PROJECT: ELEVATION: fi972.tr 

LOG OF TEST BORINGS TOTAL DEPTH: 

LOGGED BY: 

38.5 F E E T 

MUX 

1 1 1 S | DATS: a/21/97 

1 1 * 1 A | STATIC WATER: 31 .5 F E E T 

1 » 1 = 1 N 1 BORING IDs RW-6 

1 I< 1 A | P 1 1 OF 2 

| 1 O | L | T. | MATERIAL CHARACTERISTICS 1 PAD | 

1 DEPTH ! T 1 V. 1 p | (MOTSTORE. CONDITION. COLOR. GEAINSTZP, E T C . 1 1 (Bran) 1 

1 0-5 .0 l/oo/o/oo/l I 
l/oo/o/oo/l | 
l/oo/o/oo/l | 
l /OO/O/QO/ l | 

l/oo/o/oo/l | 
j/oo/o/oo/| | 
l/oo/o/oo/l | 
l/oo/o/oo/l | 
l /OO/O/OD/ l | 

C ISQBSlw f i n e , c l a y e y , noderat ly dense, m o i s t , red-brown. sot»e 

c I 
c 1 
c | 
c 1 
c f 
c | 
e 1 
c 1 

p i e c c s to 2" . 

1 S.O 1/OO/O/OO/IS. ol C ! 1 1 
I s . o - a . o I / / - - - / / / I 1 C {"Sifff s i l t y , v e r y f i n a sand. red-brown, s o f t , v a c . laminar banding. 1 1 
1 I / / - . . . / / / I 1 c I 1 1 
I 1//--•///! I c I 1 I 
1 1//—-»///! I c 1 1 1 
1 1 / / - — / / / I 1 c | 1 1 
1 a.o I / / - . - . / / / I 8 . D I c | 

8 . 0 - 9 . 0 

9.9 
9 . 0 - 1 2 . 5 |»«*»»i>w»»| 

I — (AO 

I °—] 
| »»*»•«»»»»| 
I |i2_ 

12-5 

1 2 . 5 - 1 3 . 5 I / / / / / / / / / I 

ia.* uuuu in 
1 3 . 5 - i S - O | / » * » / » " / | 

!/***/•••/r 
15.0 I /«"»»/»«»/1 I S 

15.0-17.0 |/////////| 

|/////////I 
|IIIIIIIII| 

•n.a Mlimim 

f i n e , red-brown, noise, looe«r. 

f ine , red-brown, laniaar banding, woiat, scaur Medina, aoatly f i n * , medium 

f t j y vet. brown, laminar banding", f i n * blocky blocky, soft . 

f i n e , clayey, aeiat . —d̂ w™ dense, red-brown, laminar banding. 

tianr, very f ine aandy, a i l t y , wee. a o f t , red-brown, lawinafed. 

LL gar*, 'Tf iTOi l i«Ac brown. aoint. 
1 7 . 4 - 2 3 . 0 1 / / - - . / / / I 

! / / » • - • / / / ! 
! / / - • - « / / / | 
| / / _ . . . / / / | 
I//-•-•///laa_ 
I//-»-•///l 
I//-••»///l 
!//-»-»///I 
!//-•-•///I 
I//-•-•///I 
\lir'.-'/U\ 

r-j-^r very £ i a e aandy. c i lCy , wet, so f t , red-tarown, laminated, ecne 

thin rli^amrr aand-

J 
1 
Ifll r a "flf "PP* °* K«™B^ 9 °-D- H.S.A. 

LOaSBP S Y : HOC 
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PROJECT: Cini2* Refinery 
PRBClSION FJJGTMEERING, Wr. 

LOO OF TEST ttOtlNGS 

.1 I 
I o 

J I_ 

FJLE S : 

ELEVATION: 

TOTAL DEPTH: 

LOOSED BT: 

DATE: 

STATIC HAT£fi: 

BOSINO tD: 

PAOE-_ 

97-070 

e972.fi 

38.5 FEET 

4/27/97 

31.5 FEET 

RW-6 

2 o f 3 
MATERIAL Cnf"""- r g RI.STICS 

(MOTSTOHB COWCTTTfM tV>T/Ml IMATMSTZE. E T C . 1 
PID 

17.4-23.0 

2 3 , 0 , 

I / / - — / / / 
. / / - " » / / / 
I / / - — / / / 
| / / - • - • / / / 
! / / - • - • / / / 
I//-»-«/// 

clav. very f ine sandy, 
ta in cleaner aaad. 

s i l t y , wet. soft , red-brown. laminaCwd. some 

23.0-23.S |»»/»»i>/wn coarse, clavev. ^ T f l , ^ed-brown. moiac. 

23.5-31.S I •»/•//•/» 
I «/»//•/» 
)«»/»//»/» 
!«/•//•/» 
!—/•//«/• 
j.././/-/» 
I •*/•//•/» 
I «/«//*/* 
(../•//•/. 
!•»/•//•/» 
|.././/-/• 
}»»/»//»/» 
I •»/•//•/• 
!«/»//•/» 
I••/»//»/* 
.»././/«/. 

2I_ 

clayey. fins, vet. red-brown, laminar banding, moderately dense. 

31.5-33.5 

3 3 . 5 

|»»o»»o«»« 

gravelly, strong hydrocarbon odor, water bearing, grey-brown, dense-

33.5-38.5 ISntvffln'a, 

35_i 

I 

£3̂ 1$. green-grey, sandy, bard, dry, no odor. 

T.P. 38.S I 

4£_ 

1_ 
LOOGBD BY: WHK 

TYPE OF «^Tltgi » Q D- H S J -



WELL CLOSURE RECORD 

WELL IDENTIFICATION: 

LOCATION 

OW-16 

STATE: 
COUNTY: 

LOCAL COORDINATES OR 
TOWNSHIP AND RANGE: 

OWNER: 

CONTACT: 

CLOSURE COMPANY: 

CONTACT: 

CLOSURE DATE: 

REASON FOR CLOSURE: 

NEW M E X I C O — 

MCKINLEY 

PLANT LOCALS: N3 7 97.65, W1373.78 

GIANT REFINING COMPANY, 50 5 - 7 2 2 - 3 8 3 3 

D O R I N D A M A N C I N I , E N V I R O N M E N T A L DEPARTM 

PRECISION ENGINEERING, INC., 5 0 5 - 5 2 3 - 7 ^ 7 ? 

W I L L I A M H. K I N G S L E Y 

FEBRUARY 25, 1998 

P O T E N T I A L FOR A Q U I F E R C O N T A M I N A T I O N 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO'DISPLACE CONTENTS OF THE WELL TO THE -SURFACE 
5) CAPTURE WELL CONTENTS 
6) • SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL 

MAX INJECTION PRESSURE 

22 CU FT 
3 8 CU FT 
600 PSI 



LABORATORY TEST DATA • 

tIKITS mtxcTK rtsi om 
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25. 
—* xc 

— 

• w ^ 
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ae 

ac 

*— 3» 

-* 
_ _ V» • 

W W 

o> 

«-> 

W * * f 

O 

>-
x ~ 

-

= -
2 O 
O O 
P If 
< <n 
(T. u 
* " I -

* i SYMBOLS 

BORING OW-16 
SURFACE EIEYATIOH: ee<2 FEET 

DESCRIPTION 

TRIASSIC PERrOO 

CHINLE FORMATION 
REOOISH BROWN SILTT FIXE SATO WITH SOME GRAVEL 

SOFT. HIGHLY WEATHERED 
JCtt 

12 FEET: SANDSTONE. REO. FINE-GRAINED. HARO.'FRESK} 

15 FEET: SHALE. RED. SANOT. HARO. FRESH , \~ 

V41 

'47 FEET: SANDSTONE, GRAT. FINE-TO HEDILK-GRAINED;. 
CALCAREOUS. HARO. FRESH 

SO FEET: SHALE. GRAY. SILTT, UITH SCHE FINE : 
SAND. HARO. FRESH 

BORING COMPLETED AT 54.6 FEET ON 12/2/80. 
4-IHCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 

FROM 44.6 TO 54.6 FEET. 
GRAVEL PLACED FROM 36.0 TO 54.5 FEET ANO BORING 

SEALED WITH BENTONITE ANO CEMENT TO SURFACE. 
GROUND WATER LEYEL MEASURED AT 26.8 FEET BELOW 

GROUND ON 1/5/81. 

LOG OF BORINGS 
t M M i a » w o o " ' 



WELL CLOSURE RECORD 

WELL IDENTIFICATION: OW-17 

LOCATION 
— ! STATE : 

. COUNTY: 
LOCAL COORDINATES OR 

TOWNSHIP AND RANGE: 

OWNER: 

CONTACT: 

CLOSURE COMPANY: 

NEW MEXICO 
MCKINLEY 

PLANT LOCALS: N3855.99, W1209.40 

GIANT REFINING COMPANY, 505-722-3833 

DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

PRECISION ENGINEERING, INC., 505-523-7^7-/ 

CONTACT: WILLIAM H. KINGSLEY 

CLOSURE DATE: FEBRUARY 25, 1998 

REASON FOR CLOSURE: POTENTIAL FOR CROSS CONTAMINATION/ 
WELL REPLACED 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT' 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL: 2 9 CU FT 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL: 43 CU FT 

MAX INJECTION PRESSURE: 525 PSI 



LABORATORY TEST DATA 

•»*• 
a c 

~2 

A T H l U K 
imiTS 

STIEXCTK UST 0*1* 
ac 

ac 

u — 

w * * 

3K 
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%A •»*• 
a c 

~2 

_* — 
2 * 

S o 

•a. 

— *-
—' X -< — 
3 1 « -

ac 

ac 

** 
TT 

o v i 

w ^ 

ac 

ac 

u — 

w * * 

3K 

a— 

%A 

> 

BORING OW-17 
SURFACE ELEYATIOK: 6941 FEET 

z 
SYMBOLS DESCRIPTION 'A-

3.0 | 
SH 

3.2 II 
6.0 ::::::: SS 

2.9 
5HALE 

5.6 

2.8 

3.8 

3.2 

3.3 Vi 

4.3 SS 

sTb 
4.3I 

of 

SHALE 

TRIASSIC PERI00 

CHINLE FORMATION 
REOOISH BROWN SILTT FINE SAND WITH SOME GRAVEL- ' 

SIZED FRAGMENTS OF LIMESTONE ANO SANDSTONE. 
SOFT. HIGHLT WEATHERED <-*. '- .sSil 

11 FEET: SANDSTONE, REOOISH BROWN. FINE-GRAI«0.v| 
• HONCALCARE0U5. HARD, FRESH v y M l 
13 FEET: SHALE, REOOISH BROWN, JANOT, SOFT. '»',5a| 

FRESH f i f * 

GRADES HARD FROM 27.5 TO 30.0 FEET 

GRADES GRAT FROM 31 FEET 

GRADES WITH THIN LIMESTONE AND SANDSTONE 
INTERBEDS FROM 39 FEET 
40 FEET: SAHOSTOHE, GRAT. FINE-GRAINED. SILTT. 

CALCAREOUS. HARO. FRESH 
42 FEET: SHALE. GRAT. SILTT. SANOT, WITH SOME i 

GWa-SIZEO FRAGMENTS OF CHERT AKO t I K - % 
STONE ANO OCCASIONAL THTN INTERBEDS Of LIME­
STONE, KARD. FRESH 

BORING .COMPLETED AT 50.0 FEET ON 1/3/81. 
4-IHCH PVC PIEZOMETER rsSTALLED WITK PERFORATIONS 1 

FROM 38.0 TO 50.0 FEET. 
GRAYEL PLACED FROM 24.0 TO 50.0 FEET'AND BORING 

SEALED WITH BENTONITE ANO CEMENT TO SURFACE. 
GROUNO WATER LEVEL MEASURED AT 31.8 FEET BELOW 

GROUND ON 1/5/81. 

LOG OF BORINGS 



WELL CLOSURE RECORD 

W5LL IDENTIFICATION: OW-25 

LOCATION 
STATE: 
COUNTY: 

LOCAL COORDINATES OR 
TOWNSHIP AND RANGE: 

OWNER: 

CONTACT: 

CLOSURE COMPANY: 

CONTACT: 

CLOSURE DATE 

REASON FOR CLOSURE: 

NEW MEXICO 
MCKINLEY 

PLANT LOCALS: N3960.15, W1270.80 

GIANT REFINING COMPANY, 505-722-3833 

DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

PRECISION ENGINEERING, INC., 505-523-7/ 

WILLIAM H. KINGSLEY 

FEBRUARY 24, 1998 

POTENTIAL FOR CROSS CONTAMINATION/ 
WELL REPLACED' 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS' 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO. SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL 

"MAX INJECTION PRESSURE 

27 CU FT 
4 0 CU FT 
500 PSI 
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WELL CLOSURE RECORD 

WELL IDENTIFICATION: 

LOCATION 

OW-2 6 

STATE: NEW MEXICO 

LOCAL COORDINATES OR 
TOWNSHIP AND RANGE 

COUNTY: MCKINLEY 

PLANT LOCALS: N3730.74, W1188.93 

OWNER: GIANT REFINING COMPANY, 505-722-3833 

CONTACT: DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

CLOSURE COMPANY: PRECISION ENGINEERING, INC., 505-523-7/7Y 

CONTACT: WILLIAM H. KINGSLEY 

CLOSURE DATE: FEBRUARY 26, 1998 

REASON FOR CLOSURE: POTENTIAL FOR AQUIFER' CONTAMINATION 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL 

MAX INJECTION PRESSURE 

22 CU FT 
3 5 CU FT 
575 PSI 
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FACSIMILE TRANSMITTAL 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 6 

1449 ROSS AVENUE 
DALLAS. TEXAS 73202-2733 

MULTIMEDIA PERMITTTING AND PLANNING DIVISION 

NEW MEXICO AND FEDERAL FACTUTIKS SKCTION 

PIAASK HUNT IN MACK INK ONLY 

TO: Dorinda Mancini, Environmental Manager, Giant Refining 

MACHINE NUMBKKt 505.72X0210 VERIFICATION NUMBER* 

F R O M : Jamas A. Harris, j r . 
RCRA Facility Muiager/Geologbt 

P H O N E : (214) 665-8302 Mail Codes 6PD-N 

O F F I C E : New Mexico/Federal Facilitioa Sectioa 

O A T E : February 6,1V97 

PAGES, INCLUDING COVER SHEET 
THREE (3) 

PIJCASE NUMBEJt ALI. PACES 

INFORMATION FOR SENDING FACSIMILE MESSACKS 

EQUIPMENT! FACSIMILE NUMBER! VERIFICATION NUMBER: 

I'ANAFAX Ur-766 (214) 665-6762 (214) 665-6760 

COMMENTS 

Dorinda, 

FYl, please review. Let's try to go over this next week or at your convenience 

Thanx 
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RE: Monitor wells Page 1 of2 

Pr ice, W a y n e 

From: Price, Wayne 

Sent: Monday, December 16, 2002 1:22 PM 

To: 'Dorinda Mancini' 

Subject: RE: Monitor wells 

Please proceed, if possible get the info by Friday! 

—Original Message— 
From: Dorinda Mancini [mailto:dmancini@giant.com] 
Sent: Monday, December 16, 2002 12:47 PM 
To: 'Price, Wayne' 
Cc: Ed Riege 
Subject: RE: Monitor wells 
Importance: High 

The information I have collected incliudes the boring logs for the wells and the closure documentation for the 
wells which have been closed. I am still waiting on a naiTative from Bill Kingsley regarding the sequence of 
events around the recovery wells and the wells inside the tank farm. Also, I will have to discuss the wells we 
want to close and if they are the same as we proposed in 1997. 

Would you like me to FAX you the boring logs and closure docs? They have alreaqdy been faxed once and 
are not very clear. I will be able to forward by mail the documents in an 'unfaxed' state once I receive them 
from Bill. I expect to receive them by tomorrow - Fed EX'd. Also, I cannot complete my report to you until I 
receive Bill's letter and until I can speak with him on the proposed well closures. 

Please let me know how you would like me to proceed. Sony for the delay - we worked on this all last week 
after our meeting in SF. 

Original Message 
From: Price, Wayne |~mailto: WPrice@state.nm.usl 
Sent: Monday, December 16, 2002 10:37 AM 
To: Dorinda Manncina (E-mail) 
Cc: lEriege@giant.com' 
Subject: Monitor wells 

Dorinda, please find attached a list of wells that I found in the 1997 
Comprehensive Facility Investigation Work Plan. Please let me know the 
status of these wells in your report due today. Also let me know i f Giant 
still recommends closure of some of these wells. 

« M W list.tif» 

Sincerely: 
«.. .OLE_Obj.. .» 
Wayne Price 

Wayne, 

Dorinda 

12/16/2002 



RE: Monitor wells 

New Mexico Oil Conservation Division 
1220 S. Saint Francis Drive 
Santa Fe,NM 87505 
505-476-3487 
fax: 505-476-3462 
E-mail: WPRICE@state.nm.us 

12/16/2002 



Price, Wayne 

Sent: 
To: 
Cc: 
Subject: 

From: Price, Wayne 
Wednesday, December 11, 2002 2:39 PM 
'dmancini@giant.com' 
'Eriege@giant.com' 
Giant Ciniza DP GW-032 

Contacts: Dorinda Manncina 

Dear Ms. Mancini: 

Please find enclosed a copy of the minutes of the meeting we had yesterday in Santa Fe, NM. As a result of our meeting 
I have the following information request. 
Please provide a brief status of all recovery wells, products recovered, latest analytical, and history of these areas 
including any MW's that have been plugged. As discussed yesterday OCD will require frequent progress reports until 
time of DP submittal. Please provide this first report by Monday Dec 16, 2002. 

Wayne Price 
New Mexico Oil Conservation Division 
1220 S. Saint Francis Drive 
Santa Fe, NM 87505 
505-476-3487 
fax: 505-476-3462 
E-mail: VVPRICE@state.nm.us 

meeting 
12_10_02.doc 

Sincerely: 

l 



12/10/02 Meetine held with Giant-Ciniza: GW-032 Dorinda Mancina. EdRiese. 
LWP. RCA. Dave Cobrain. 

Minute nf mminr. in ITimin; tilt; fnlliminr; 
Three additional nested wells around ponds. 

Investigate tank farm area near recovery wells and install French drain 

Investigate around old OW-20 high PH area 

Investigate past OW-29 

Inspect the truck center 

Find out where old OW17 was located. Now closed was inside of tank farm. Sonsall wells were closed in 
this area. 

Prevent run-off from old pond area. 

Show draininage ditches on drawings 

Submit storm water plan 

Giant wants to monitor only OW-11,12,14,29, 30 + MW-4 

Giants wants to close OW-2&3 replace with new ones 

Giant does not want to monitor OW-1,9,10 RCA wants these wells to be checked to make sure they are 
still under Artesia conditions. 

NMED wants MW-1,4,5 SWM-4 old LTU 

RCA wants pond #2 to be sampled. 

Old API must be rebuilt or demonstrate it is not leaking. 

Giant must complete pressure testing all plant drain lines including tank farms, etc. by June 1,2003 

Giant must complete DP submittal by Oct 1, 2003 

RCA wants monthly progress report. 

Issues of geological channels needs to be resolved. 

LWP to spell out in DP all samples to be taken from which wells and analysis, including frequency. 



Discharge Permit Schedule Page 1 of 1 

Price, Wayne 

From: Dorinda Mancini [dmancini@giant.com] 

Tuesday, April 02, 2002 8:15 AM 

Wayne Price (E-mail) 

Dave Pavlich; Steve Morris; Susan Collins (E-

Sent: 

To: 

Cc: 

Subject: Discharge Permit Schedule 

Importance: High 

Mr. Price: 

This note is to confirm our conversation of yesterday. I plan on sending the Spring 2001 Comprehensive 
Groundwater Report by early next week (4/8/02). At that time I should be able to give you a discharge permit 
application completion schedule. Please feel free to contact me at (505) 722-0227 if you any questions or 
concerns regarding these issues. 

Sincerely, 

Dorinda Mancini 
Environmental Manager 
Giant Refining Co. 
Ciniza Refinery 

4/2/2002 
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AFFIDAVIT OF PUBLICATION 

Ad No. 44945 

STATE OF NEW MEXICO 
County of San Juan: 

CONNIE PRUITT, being duly sworn says: 

That she is the Classified Manager of THE 

DAILY TIMES, a daily newspaper of general 

circulation published in English at Farmington, 

said county and state, and that the hereto 

attached Legal Notice was published in a 

regular and entire issue of the said DAILY 

TIMES, a daily newspaper duly qualified for 

the purpose within the meeting of Chapter 167 

of the 1937 Session Laws of the State of New 

Mexico for publication on the following day(s): 

Thursday, August 30, 2001. 

Andp& cost of the publication is $197.98. 

COPY OF P I I P I ir*ATir>M 

NOTICE OF PUBLICATION . ; 

STATE OF NEW MEXICO ~ '•„,,:.. ' 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

. OIL CONSERVATION DIVISION ' :-•• rC • f<:[, • 

Notice is hereby given that pursuant to New Mexico Water Quality Control Commission' 
Regulations, the following discharge plan applications has been submitted to the Director of the ' 
Oil Conservation Division, 1220 S. Saint Francis Drive, Santa Fe, New Mexico 87505, Telephone ! 
(505)476-3440: /. -•' V - v . . • ^ ' • r s . 

ON 0J CONNIE PRUITT appeared 

before me, whom I know personally to be the 

person who signed the above document. 

My ComrriissiojiExpires April 02, 2004 

(GW-077) - Burlington Resources, Greg Wurtz, Environmental 
Representative, P.O. Box 4289, Farmington, New Mexico 87499-
4289, has submitted a discharge plan renewal application for their 
Middle Mesa Natural Gas Compressor Station located In the SWM 
SW/4 of Section 10, Township 31 North, Range 7 West, NMPM, San 
Juan County, New Mexico. Natural gas products, waste oil and 
water Is stored in above ground tanks prior-to being transported 
off-site to OCD approved facilities. Ground water most likely to be 
affected in the event of an accidental discharge is at a depth of 
approximately 150-200 feet with, an estimated total dissolved 
solids concentration of approximately 1400 mg/l. The discharge 
plan addresses how oilfield products and waste will be properly : 
handled, stored, and disposed of, including how spills, leaks, and 
other accidental discharges to the surface will be managed In 
order to protect fresh water. "IrK •' •-.•••>• 

(GW-239) - Burlington Resources, Greg Wurtz, 'Environmental 
Representative, P.O. Box 4289, Farmington, New Mexico 87499- ' 
4289, has Submitted .»rflagh»r9^pl<M»-.«»—.il -tvMeat^ffxcMu>btX^ 

Quinn Natural Gas Compressor station located in the NW/4 SW/4 
of Section 16, Township 31 North, Range 8 West,, NMPM, San Juan ' 
County, New Mexico. Natural gas products, waste oil and water Is 
stored in above ground tanks prior to being transported off-site to 
OCD approved facilities. Ground water most likely to be affected . 
in the event of an accidental discharge is at a depth of : 
approximately 250 feet with an estimated total dissolved solids 
concentration of approximately 1700 mg/l. The discharge plan 
addresses how oilfield products and waste will be property 
handled, stored, and disposed of, including how spills, leaks, and 
other accidental discharges to the surface will be managed in 
order to protect fresh water. ; TK-i 

(GW-255) - Burlington Resources, Greg Wurtz, Environmental . 
Representative, P.O. Box 4289, Farmington, New Mexico 87499- . 
4289, has submitted a discharge plan renewal application for their 
Buena Vista Natural Gas Compressor Station located In the NWM 
NE/4 of Section 13, Township 30 North, Range 9 West, NMPM. San 
Juan County, New Mexico: Natural gas products, waste oil and 
water is stored in above ground tanks prior to being transported 
off-site to OCD approved facilities. Ground water most likely to be 
affected In the event of an accidental discharge is at a depth of . 
approximately 30 feet with an estimated total dissolved solids 
concentration of approximately 1100 mg/l. The discharge plan 
addresses how oilfield products and waste will be properly 
handled, stored, and disposed of, including how spills, leaks, and 
other accidental discharges to the surface will be managed in 
order to protect fresh water. ; '•• ' 

(GW-258) - Burlington Resources, GreigWurtz,Environmental 
Representative, P.O. Box 4289, Farmington, New Mexico 87499-. 
4289, has submitted a discharge plan renewal application tor their 
Cedar Hill Natural Gas Compressor Station located In the SW/4 

, SWM of Section 29, Township 32 North, Range 10 West, NMPM, 
San Juan County, New Mexico. Natural gas products, waste oil 
and water is stored in above ground tanks prior to being 
transported off-site to OCD approved facilities. .Ground water 
most likely to be affected in the event of an accidental discharge is 
at a depth of approximately 250 feet with an estimated total 
dissolved solids concentration of approximately 1100 mg/l. The 
discharge plan addresses how oilfield products and waste will be 
properly handled, stored, and disposed ot, Including how spills, 
leaks and other accidental discharaes to the surface will be 

X . • 



(JTlfYUQ 

wmm^mm^ 

0 / CONNIE PRUITT appeared 

before me, whom I know personally to be the 

person who signed the above document. 

• f 

*7 

• ft*. 

My Commission Expires April 02, 2004 

or bection ib, iown»hip 31 North, Range 8 West, NMPM, San Juan 
County, New Mexico. Natural gas products, waste oil and water Is 
stored in above ground tanks prior to being transported off-site to 
OCD approved fj>jj|es. Ground waler most likely to be affected 
In the event d j ^ B accidental discharge is at a depth ot 
approximately 2bW5et with an estimated total dissolved solids 
concentration of approximately 1700 mg/l. The discharge plan 
addresses how oilfield products and waste will be property 
handled, stored, and disposed of, including how spills, leaks, and 
other accidental discharges to the surface will be managed in 
order to protect fresh water. 

(GW-255) • Burlington Resources, Greg Wurtz, Environmental 
Representative, P.O. Box 4289, Farmington, New Mexico 87499-
4289, has submitted a discharge plan renewal application for their 
Buena Vista Natural Gas Compressor Station located in the NWM 
NE/4 of Section 13, Township 30 North, Range 9 West NMPM, San 
Juan County, New Mexico. Natural gas products, waste oil and 
water is stored in above ground tanks prior to being transported 
off-site to OCD approved facilities. Ground water most likely to be 
affected In tne event of an accidental discharge Is at a depth of 
approximately 30 feet with an estimated total dissolved solids 
concentration ol approximately 1100 mg/1. The discharge plan 
addresses how oilfield products and waste will be property 
handled, stored, and disposed of, including how spills, leaks, and 
other accidental discharges to the surface will be managed In 
order to protect fresh water. 
•»>p • -• -y. :,"v -̂ jiHvsa :.->• , ' * . , ' ; 

I 

(GW-2S8) - Burlington Resources, Greg Wurtz, Environmental 
Representative, P.O. Box 4289, Farmington, New Mexico 87499-
4289, has submitted a discharge plan renewal application for their 
Cedar Hill Natural Gas Compressor Station located in the SWM 
SWM of Section 29, Township 32 North, Range 10 West, NMPM, 
San Juan County, New Mexico. Natural gas products, waste oil 
and water Is stored In above ground tanks prior to being 
transported off-site to OCD approved facilities. Ground water 
most likely to be affected in the event of an accidental discharge ia 
at a depth of approximately 250 feet with an estimated total 
dissolved solids concentration of approximately 1100 mg/1. Tha 
discharge plan addresses how oilfield products and waste will be 
properly handled, stored, and disposed of, including how spills, 
leaks, and other accidental discharges to the surface will be 
managed in order to protect fresh water. 

'-35) - Conoco, Inc., Mr. Lane Ayers, (505^632-4906. P.O. Box 
!7 Bloomfield. New Mexico 87413, has submitted a Discharge 

Plan Renewal Application for their San Juan Gas Plant located In 
the NWM NWM, Section 14, Township 29 North, Range 11 West, 
NMPM, San Juan County, New Mexico. Approximately 790,950 
gallons per month of waste water is discharged onsite into an 
above ground bermed closed top tank and two double lined 
surface evaporation ponds with leak detection prior to transport 
offsite at an approved OCD disposal facility; Groundwater most 
likely to be affected by a spill, leak, or accidental discharge to the 
surface Is at a depth of approximately 15 to 55 feet with a total 
dissolved solids concentration of approximately 4,400 mg/L The 
discharge plan addresses how spills, leaks, and other accidental 
discharges to the surface will be managed. ' 

BE 
. 1 . 

•V 

t • 
t « 

?• ' 

t* > 

Any interested person may obtain further information from the Oil Conservation Division and mayj 
submit written comments to the Director of the Oil Conservation Division at the address given! 
above. The discharge plan application may be viewed at the above address between 8:00 a.m.; 
and 4:00 pjn., Monday through Friday. Prior to ruling on any proposed discharge plan or its; 
modification, the Director of the Oil Conservation Division shal allow at least thirty (30) days after! 
the date of publication of this notice during which comments may be submitted to him and a public ; 
hearing may be requested by any interested person. Requests tor a public heanng shall set forth.' 
the reasons why a heanng should be held. A heanng wi be held if the Director determines there' 
is significant public interest. ', 

If no public hearing is held, the Director will approve or disapprove the proposed plan based orr1 

information available. If a public hearing is held, the director will approve or disapprove the 
proposed plan based on information in the plan and information submitted at the heanng. 

GIVEN under the Seal of New Mexico Oil Conservation Commission at Santa Fe, New Mexico, on 
this 21st day of August 2001. 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 

s 

f t 

SEAL LORI WROTENBERY, Director s 

Legal No. 44945, published in The Dairy Times, Farmington, New Mexico, Thursday, August 30, 
2001. 



THE SANTA FE 

NEW^MEXIiftN 
Founded 1849 

NEW MEXICO OIL CONSERVATION DIVISION 
ATTN: WAYNE PRICE 
1220 S. ST. FRANCIS DRIVE 
SANTA FE, NM 87505 AD NUMBER: 224378 ACCOUNT: 56689 

LEGAL NO: 69935 P.O.#: 02199000249 
734 LINES 1 time(s) at $ 323.54 
AFFIDAVITS: 5.25 
TAX: 20.55 
TOTAL: 349.34 

AFFIDAVIT OF PUBLICATION 

STATE OF NEW MEXICO 
COUNTY OF SANTA FE 
I , ftl f f \ [ L ) X > \ ( \ D f V l t i r p e i n a f i r s t duly sworn declare and 
say that I am Legal Advertising Representative of THE 
SANTA FE NEW MEXICAN, a d a i l y newspaper published i n 
the English language, and having a general c i r c u l a t i o n 
i n the Counties of Santa Fe and Los Alamos, State of 
New Mexico and being a Newspaper duly q u a l i f i e d to publish 
legal notices and advertisements under the provisions of 
Chapter 167 on Session Laws of 1937; that the publication 
#69935 a copy of which i s hereto attached was published 
i n said newspaper 1 day(s) between 08/30/2001 and 
08/30/2001 and that the notice was published i n the 
newspaper proper and not i n any supplement; the f i r s t 
p u b l ication being on the 3 0 day of August, 2001 
and that the undersigned has personal knowledge of the 
matter and thinas set f o r t h i n t h i s a f f i d a v i t . 

LEGAL ADVERTISEMENT REPRESENTATIVE 

Subscribed and sworn to before me on t h i s 
30 day of August A.D., 2001 

Notary 

Commission Expires 

www.sfjiewmexican.com 
202 East Marcy Street, Santa Fe, NM 87501-2021 • 505-983-3303 • fax:505-984-1785 • P.O. Box 2048, Santa Fe, NM 87504-2048 



• NOTICE OF 
" PUBLICATION 

E S S * NEW MEXICO 
° m Z L . MINERALS 

AND NATURAL 
• RESOURCES 
• DEPARTMENT 

Oi l CONSERVATION 
DIVISION 

Notice is hereby given 
that' pursuant to New 
Mexico Water Quality 
Control Commission Reg­
ulations, the following 
discharge plan applica­
tions has been submit­
ted to the Director of the 
Oil Conservation Divi­
sion. 1220 S. Saint 
rrancis Drive, Santa Fe 
New Mexico 87505, Tel­
ephone (505) 476-3440: 

(GW-077) - Burlington 
Rosources, Greg Wurtz, 
Environmental Represen­
tative, P.O. Box 4289, 
Farmington, New Mexico 
87499-4289, has sub­
mitted a discharge plan 
renewal application for 
their Middle Mesa Natu­
ral Gas Compressor Sta­
tion located in the 
SW/4 SW/4 of Section 
10, Township 3 1 North, 
Range 7 West, NMPM, 
San Juan County, New 
Mexico. Natural gas 
products, waste oil and 
water is stored in above 
ground tanks prior to 
being transported off-
site to OCD approved fa­
cilities. Ground water 
most likely to be affect­
ed in the event of an 
accidental discharge is 
at a depth of approxi­
mately 150-200 feet 
with an estimated total 
dissolved solids concen­
tration of approximately 
1400 mg/ l . The dis­
charge plan addresses 
how oilfield products 
and waste will be prop­
erty handled, stored, and 
disposed of, including 
how spills, leaks, and 
other accidental dis­
charges to the surface 
will be managed In order 
to protect fresh water. 

(GW-239) - Burlington 
Resources. Greg Wurtz, 
Environmental Represen­
tative, P.O. Box 4289. 
Farmington, New Mexico 
874994289, has sub­
mitted a discharge plan 
renewal application for 
their Qulnn Natural Gas 
Compressor Station lo­
cated in the NW/4 
SW/4 of Section 16, 
Township 3 1 North, 
Range 8 West, NMPM, 
San Juan County, New 
Mexico. Natural gas 
products, waste oil and 

water Is stored laajjkove 
ground tanks to 
being transporte^e^off-
sitc to OCD approved fa­
cilities. Ground water 
most likely to be affect­
ed in the event of an 
accidental discharge is 
at a depth of approxi­
mately 250 feet with an 
estimated total dis­
solved solids concentra­
tion of approximately 
1700 mg/ l . The dis­
charge plan addresses 
how oilfield products 
and waste will be prop­
erly handled, stored, and 
disposed' of, including 
how spills', leaks, and 
other accidental dis­
charges to the surface 
will be managed in order 
to protect fresh water. 

(GW-255) - Burlington 
Resources, Greg Wurtz, 
Environmental Represen­
tative, P.O. Box 4289, 
Farmington, New Mexico 
874994289, has sub­
mitted a discharge plan 
renewal application for 
their Buena Vista Natu­
ral Gas Compressor Sta­
tion located in the 
NW/4 NE/4 of Section 
13, Township 30 North, 
Range 9 West, NMPM, 
San Juan County, New 
Mexico. Natural gas 
products, waste oil and 
water is stored in above 
ground tanks prior to 
being transported off-
site to OCD approved fa­
cilities. Ground water 
most likely to be affect­
ed In the event of an 
accidental discharge ia 
at a depth of approxi­
mately 30 feet with an 
estimated total dis 
solved solids concentra­
tion of approximately 

1100 mg/ l . The dis­
charge plan addresses 
how oilfield products 
and waste will be prop­
erly handled, stored, and 
disposed of, Including 
how spills, leaks, and 
other accidental dis­
charges to the surface 
will be managed In order 
to protect fresh water. 

tion of approximately 
1100 n ig / I . The dis­
charge plan addresses 
how oilfield products 
and waste will be prop­
erly handled, stored, and 
disposed of, including 
how spills, leaks, and 
other accidental dis­
charges to the surface 
will be managed in order 
to protect fresh water. 

(QW-032) - GIANT RE­
FINING Company, Ms Di-
rinda Mancini, (505)-
722-3833Route 3, Box 
7, Gallup, New Mexico, 
87301 has submitted a 

1 modification application 
1 for the previously ap­

proved discharge plan 
for their Ciniza Refinery 
located In Section 28 
and Section 33, Town­
ship 15 North, Range 
15 West, NMPM, Mckin­
ley. County, near Gallup, 
New Mexico. The total 
discharge of process 
and non-process waste­
water from the facility is 
about 160,000 gallons/ 
day with an estimated 
total dissolved solids 
concentration with a 
range of about 2,000 
mg/ l to 3,000 mg/ l . 
Groundwater most likely 
to be affected by a spi l l , . 
leak, or accidental dis­
charge to the surface 
varies in depth from 70 
feet to 140 feet with an 
approximate total dis­
solved solids concentra­
tion of 950 mg/ l . The 
discharge plan address­
es how spills, leaks, and 
other accidental dis 
charges to the surface 
will be managed. 

of approximately ^ B e t 
with a total difleWed 
solids concentration of) 
approximately 2,500 
mg/ l , and in the pond 
area ground water is at 
a depth of 5 to 10 feet 
with a total dissolved 
solids concentration of 
approximately 6,000 

an above ground bermed 
closed top tank and two 
double lined surface 
evaporation ponds with 
leak detection prior to 
transport offsite at an 
approved OCD disposal 
facility; Groundwater 
most likely to be affect mg/ l . The discharge' m o * t l i k e l ' , 0 * * a f , e c t ' 

plan addresses how e d b v 8 •P" 1 ' l e a k l •* 
spills, leaks, and other « c c l d e n t a l discharge to 
accidental discharfe* tn t h e surface Is at a accidental discharges to 
the surface will be man­
aged including methods 
and procedures for han­
dling products, waste, 
waste water manage­
ment, and site investiga­
t ion / abatement plans. 

(GW-014) • Navajo Refin­
ing Company, Darrell 
Moore, (505) 748-5281, 
P.O. Box 159, Artesia, 

depth of approximately 
15 to 55 feet with a to­
tal dissolved solids con­
centration of approxi­
mately 4,400 m g / L The 
discharge plan address­
es how spills, leaks, and 
other accidental dis­
charges to the surface 
will be managed. 

(BW-019) - Key Energy 
, n n u s i d , * ' - - — . 

New Mexico pServices, Inc., Royce 
88211-0159 has submit-1 Crowell, (505) 
ted an application for re- 393-9171, P.O. Box 
newal of its previously I 2 0 4 0 Hobbs, New Mexi-
approved discharge plan c o - 88241 has submit 

(GW-258) - Burlington 
Resources. Greg Wurtz, 
Environmental Represen­
tative, P.O. Box 4289, 
Farmington. New Mexico 
87499-4289, has sub­
mitted a discharge plan 
renewal application for 
their Cedar Hill Natural 
Gas Compressor Station 
located in the SW/4 
SW/4 of Section 29, 
Township 32 North, 
Range 10 West, NMPM, 
San Juan County, New 
Mexico. Natural gas 
products, waste oil and 
water is stored in above 
ground tanks prior to 
being transported off-
site to OCD approved fa­
cilities. Ground water 
most likely to be affect­
ed in the event of an 
accidental discharge Is 
at a depth of approxi­
mately 250 feet with an 
estimated total dis­

ced solids concentra-

(GW-28) - Navajo Refin­
ing Company, Darrell 
Moore, (505) 746-5281, 
P.O. Box 159, Artesia, 
New Mexico, 
88211-0159 has submit­
ted an application for re­
newal of its previously 
approved discharge plan 
for the Artesia Refinery 
located in the SE/4 of 
Section 1 , E/2 of Sec­
tion 8, W/2 of Section 
9, N/2 of Section 12, 
Township 17 South, 
Range 26 East, NMPM, 
Eddy County, New Mexl-J 
co- Approximately 
400,000 gallons per day 
of treated refinery waste 
water with a total dis­
solved solids concentra­
tion of approximately 
2.300 mg/ l | t dis­
charged from the facility 

; waste water treatment 
plant by pipeline to two 
Class I (non-hazardous) 
deep Injection wells lo­
cated in Sec 31 - Ts 
17s-R 28 e and Sec 
12 Ts 18s R27e of Eddy 
County, New Mexico 
and discharges approxi­
mately 150,000 gallons 
per day of Reverse-
Osmosis Reject water 
used to irrigate two ad­
jacent farms owned and 
operated by Navajo Re­
fining Company. Ground 
water most likely to be 
affected by an acciden­
tal discharge in the re­
finery ar»a | s a t a depth 

for the Lovington Refin­
ery located In the SW/4 
of Section 3 1 , Township 
16 South, Range 37 
East; the SE/4 of Sec­
tion 36, Township 16 
South, Range 36 East; 
the NW/4 of Section 6, 
Tpwnship 17 South, 
Range 37 East; and the 
NE/4 of Section 1 , 
Townahlp 17 South, 
Range 36 East NMPM, 
Lea County, New Mexi­
co. Approximately 
101,000 gallons per day 
of treated refinery waste 
water with a total dis­
solved solids concentra­
tion of approximately 
1,300 mg/ l will undergo 
treatment In a USEPA 
regulated pretreatment 
unit prior to discharge 
to tke City of Lovington 
publicly owned treat­
ment works (POTW). 
Ground water most like­
ly to be affected by an 
accidental discharge la 
at a depth of approxi­
mately 90 feet with a 
total dissolved solids 
concentration of approxi­
mately 500 mg/ l . The 
discharge plan address­
es how spills, leaks, and 
other accidental dis­
charges to the surface 
will be managed Includ­
ing methods and proce­
dures for handling prod­
ucts, waste, waste wa­
ter management, and 
site Investigation/ 
abatement plans. 

(GW-35) - Conoco, Inc., 
Mr. Lane Ayers, 
(505)-632-4906, P.O. 
Box 217 Bloomfield, 
New Mexico 87413, has 
submitted a Discharge 
Plan Renewal Applica­
tion for their San Juan 
Gas Plant located in the 
NW/4 NW/4, Section 
14, Township 29 North, 
Range 1 1 West, NMPM, 
San Juan County, New 
Mexico. Approximately 
790,950 gallons per 
month of waste water Is 
discharged onsite into 

ted an application for re­
newal of ita previously 
approved discharge plan 
for the Carlsbad Brine 
Station, located In the 
SE/4 NE/4 of Section 
36, Township 22 South, 
Range 26 East, NMPM, 
Eddy Couniy, New Mexi­
co. Fresh water Is In­
jected to an approxi­
mate depth of 710 feet 
and brine water is ex­
tracted with an average 
total dissolved solids 

concentration of 
300,000 mg/ l . Ground 
water most likely to be 
affected by any acciden­
tal discharge is at a 
depth exceeding 150 
feet and has a total dis­
solved solids content of 
approximately 1,800 
mg/1. The discharge 
plan addresses how 
spills, leaks, and other 
accidental discharges to 
the surface will be man­
aged. 

Any Interested person 
may obtain further infor­
mation from the Oil Con­
servation Division and 
may submit written com­
ments to the Director of 
the Oil Conservation Divi­
sion at the address giv­
en above. The discharge 
plan application may be 
viewed at the above ad­
dress between 8:00 
a.m. and 4:00 p.m., 
Monday through Friday. 
Prior to ruling on any 
proposed discharge plan 
or its modification, the 
Director of the Oil Con­
servation Division shall 
allow at least thirty (30) 
days after the date of 
publication of this notice 
during which comments 
may be submitted to him 
and a public hearing may 
be requested by any in­
terested person. Re­
quests for a public hear­
ing shall set forth the 
reasons why a hearing 
should be held. A hear­
ing will be held if the Di­
rector determines there 
is significant public inter-

If no public hearing is 
held, the Director will ap­
prove or disapprove the 
proposed plan based on 
information available. If 
a public hearing is held, 
the director will approve 
or disapprove the pro­
posed plan based on in­
formation in the plan 
and information submit­
ted at the hearing. 

GIVEN under the Seal of 
New Mexico Oil Conser­
vation Commission at 
Santa Fe, New Mexico, 
on this 21st day of Au­
gust 2001. 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVI­
SION 
LORI WROTENBERY. Di­
rector 
Legal #69935 
Pub. August 30, 2001 



NEWMEXICO ENERGY, M%ERALS and 
NATURAL RESOURCES DEPARTMENT 

GARY E. JOHNSON 
Governor 

Jennifer A. Salisbury 
Cabinet Secretary 

Lori Wrotenbery 
Director 

Oil Conservation Division 

Att: LydiaRangel FAX # 505-722-5750 

Please publish the attached notice one time only upon receipt of this request. Upon notification, 
please send the following to this office: 

1. Publisher's affidavit 
2. Invoice. Our purchase order number is: 02199000222 
Please publish not later than August 31, 2001. 
If you have any questions, please e-mail me or phone (505)-476-3487. 

Thank you. 

Wayne Price- Oil Conservation Div 

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505 
Phone: (505) 476-3440 * Fax (505) 476-3462 * http://www.ernnrd.state.nrn.us 



NEW#EXICO ENERGY, M&ERALS and 
NATURAL RESOURCES DEPARTMENT 

NOTICE OF PUBLICATION 

GARY E. JOHNSON STATE OF NEW MEXICO L o r i Wrotenbery 

JenniferTsal isbur^ERGY, M I N E R A L S A N D N A T U R A L RESOURCES D E P A R T M E N T S ™ Division 
Cabinet Secretary O I L C O N S E R V A T I O N D I V I S I O N 

Notice is hereby given that pursuant to New Mexico Water Quality Control Commission Regulations, the following 
discharge plan applications has been submitted to the Director ofthe Oil Conservation Division, 1220 S. Saint 
Francis Drive, Santa Fe, New Mexico 87505, Telephone (505) 476-3440: 

(GW-032) - GIANT REFINING Company, Ms Dirinda Mancini, (505)-722-3833 Route 
3, Box 7, Gallup, New Mexico, 87301 has submitted an application for the previously 
approved discharge plan for their Ciniza Refinery located in Section 28 and Section 33, 
Township 15 North, Range 15 West, NMPM, Mckinley County, near Gallup, New 
Mexico. The total discharge of process and non-process wastewater from the facility is 
about 160,000 gallons/day with an estimated total dissolved solids concentration with a 
range of about 2,000 mg/l to 3,000 mg/l. Groundwater most likely to be affected by a 
spill, leak, or accidental discharge to the surface varies in depth from 70 feet to 140 feet 
with an approximate total dissolved solids concentration of950 mg/l. The discharge plan 
addresses how spills, leaks, and other accidental discharges to the surface will be 
managed. 

Any interested person may obtain further information from the Oil Conservation Division and may submit written 
comments to the Director of the Oil Conservation Division at the address given above. The discharge plan 
application may be viewed at the above address between 8:00 a.m. and 4:00 p.m., Monday through Friday. Prior to 
ruling on any proposed discharge plan or its modification, the Director of the Oil Conservation Division shall allow 
at least thirty (30) days after the date of publication of this notice during which comments may be submitted to him 
and a public hearing may be requested by any interested person. Requests for a public hearing shall set forth the 
reasons why a hearing should be held. A hearing will be held i f the Director determines there is significant public 
interest. 

I f no public hearing is held, the Director will approve or disapprove the proposed plan based on information 
available. If a public hearing is held, the director will approve or disapprove the proposed plan based on information 
in the plan and information submitted at the hearing. 

GIVEN under the Seal of New Mexico Oil Conservation Commission at Santa Fe, New Mexico, on this 21 s t day of 
August 2001. 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 

S E A L LORI WROTENBERY, Director 

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505 
Phone: (505) 476-3440 * Fax (505) 476-3462 * http://www.ernnrd.state.nm.us 



| lEXICO ENERGY, jfPNTERALS and 
TURAL RESOURCES DEPARTMENT 

GARY E. JOHNSON Lori Wrotenbery 
Director 

Oil Conservation Division 
Governor 

Jennifer A. Salisbury 
Cabinet Secretary 

NOTICE OF PUBLICATION 

STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

Notice is hereby given that pursuant to New Mexico Water Quality Control Commission Regulations, the following 
discharge plan applications has been submitted to the Director of the Oil Conservation Division, 1220 S. Saint 
Francis Drive, Santa Fe, New Mexico 87505, Telephone (505) 476-3440: 

(GW-077) - Burlington Resources, Greg Wurtz, Environmental Representative, P.O. 
Box 4289, Farmington, New Mexico 87499-4289, has submitted a discharge plan renewal 
application for their Middle Mesa Natural Gas Compressor Station located in the SW/4 
SW/4 of Section 10, Township 31 North, Range 7 West, NMPM, San Juan Couniy, New 
Mexico. Natural gas products, waste oil and water is stored in above ground tanks prior 
to being transported off-site to OCD approved facilities. Ground water most likely to be 
affected in the event of an accidental discharge is at a depth of approximately 150-200 
feet with an estimated total dissolved solids concentration of approximately 1400 mg/L 
The discharge plan addresses how oilfield products and waste will be properly 
handled, stored, and disposed of, including how spills, leaks, and other accidental 
discharges to the surface will be managed in order to protect fresh water. 

(GW-239) - Burlington Resources, Greg Wurtz, Environmental Representative, P.O. 
Box 4289, Farmington, New Mexico 87499-4289, has submitted a discharge plan renewal 
application for their Quinn Natural Gas Compressor Station located in the NW/4 SW/4 of 
Section 16, Township 31 North, Range 8 West, NMPM, San Juan County, New Mexico. 
Natural gas products, waste oil and water is stored in above ground tanks prior to being 
transported off-site to OCD approved facilities. Ground water most likely to be affected 
in the event of an accidental discharge is at a depth of approximately 250 feet with an 
estimated total dissolved solids concentration of approximately 1700 mg/I. The discharge 
plan addresses how oilfield products and waste will be properly handled, stored, and 
disposed of, including how spills, leaks, and other accidental discharges to the surface 
will be managed in order to protect fresh water. 

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505 
Phone:(505)476-3440 * Fax (505) 476-3462 * http://www.ernnrd.state.nm.us 



(GW-255) - Burlington Resources, Greg Wurtz, Environmental Representative, P.O. 
Box 4289, Farmington, New Mexico 87499-4289, has submitted a discharge plan renewal 
application for their Buena Vista Natural Gas Compressor Station located in the NW/4 
NE/4 of Section 13, Township 30 North, Range 9 West, NMPM, San Juan County, New 
Mexico. Natural gas products, waste oil and water is stored in above ground tanks prior 
to being transported off-site to OCD approved facilities. Ground water most likely to be 
affected in the event of an accidental discharge is at a depth of approximately 30 feet with 
an estimated total dissolved solids concentration of approximately 1100 mg/I. The 
discharge plan addresses how oilfield products and waste will be properly handled, 
stored, and disposed of, including how spills, leaks, and other accidental discharges to 
the surface will be managed in order to protect fresh water. 

(GW-258) - Burlington Resources, Greg Wurtz, Environmental Representative, P.O. 
Box 4289, Farmington, New Mexico 87499-4289, has submitted a discharge plan renewal 
application for their Cedar Hill Natural Gas Compressor Station located in the SW/4 
SW/4 of Section 29, Township 32 North, Range 10 West, NMPM, San Juan County, New 
Mexico. Natural gas products, waste oil and water is stored in above ground tanks prior 
to being transported off-site to OCD approved facilities. Ground water most likely to be 
affected in the event of an accidental discharge is at a depth of approximately 250 feet 
with an estimated total dissolved solids concentration of approximately 1100 mg/I. The 
discharge plan addresses how oilfield products and waste will be properly handled, 
stored, and disposed of, including how spills, leaks, and other accidental discharges to 
the surface will be managed in order to protect fresh water. 

(GW-032) - GIANT REFINING Company, Ms Dirinda Mancini, (505)-722-3833Route 
3, Box 7, Gallup, New Mexico, 87301 has submitted a-modification̂ application for the 
previously approved discharge plan for their Ciniza Refinery located in Section 28 and 
Section 33, Township 15 North, Range 15 West, NMPM, Mckinley County, near 
Gallup, New Mexico. The total discharge of process and non-process wastewater from 
the facility is about 160,000 gallons/day with an estimated total dissolved solids 
concentration with a range of about 2,000 mg/I to 3,000 mg/l. Groundwater most likely 
to be affected by a spill, leak, or accidental discharge to the surface varies in depth from 
70 feet to 140 feet with an approximate total dissolved solids concentration of 950 mg/l. 
The discharge plan addresses how spills, leaks, and other accidental discharges to the 
surface will be managed. 



(GW-28) - Navajo RujjJ^ig Company, Darrell Moore, (505^p-5281, P.O. Box 159, 
Artesia, New Mexico, 88211-0159 has submitted an application for renewal of its 
previously approved discharge plan for the Artesia Refinery located in the SE/4 of 
Section 1, E/2 of Section 8, W/2 of Section 9, N/2 of Section 12, Township 17 South, 
Range 26 East, NMPM, Eddy County, New Mexico. Approximately 400,000 gallons 
per day of treated refinery waste water with a total dissolved solids concentration of 
approximately 2,300 mg/I is discharged from the facility waste water treatment plant 
by pipeline to two Class I (non-hazardous) deep injection wells located in Sec 31- Ts 
17s-R 28 e and Sec 12-Ts 18s-R27e of Eddy County, New Mexico and discharges 
approximately 150,000 gallons per day of Reverse-Osmosis Reject water used to 
irrigate two adjacent farms owned and operated by Navajo Refining Company. 
Ground water most likely to be affected by an accidental discharge in the refinery 
area is at a depth of approximately 10 feet with a total dissolved solids concentration 
of approximately 2,500 mg/l, and in the pond area ground water is at a depth of 5 to 
10 feet with a total dissolved solids concentration of approximately 6,000 mg/l. The 
discharge plan addresses how spills, leaks, and other accidental discharges to the 
surface will be managed including methods and procedures for handling products, 
waste, waste water management, and site investigation/ abatement plans. 

(GW-014) - Navajo Refining Company, Darrell Moore, (505) 748-5281, P.O. Box 159, 
Artesia, New Mexico, 88211-0159 has submitted an application for renewal of its 
previously approved discharge plan for the Lovington Refinery located in the SW/4 of 
Section 31, Township 16 South, Range 37 East; the SE/4 of Section 36, Township 16 
South, Range 36 East; the NWM of Section 6, Township 17 South, Range 37 East; and 
the NE/4 of Section 1, Township 17 South, Range 36 East NMPM, Lea County, New 
Mexico. Approximately 101,000 gallons per day of treated refinery waste water with 
a total dissolved solids concentration of approximately 1,300 mg/l will undergo 
treatment in a USEPA regulated pretreatment unit prior to discharge to the City of 
Lovington publicly owned treatment works (POTW). Ground water most likely to be 
affected by an accidental discharge is at a depth of approximately 90 feet with a total 
dissolved solids concentration of approximately 500 mg/l. The discharge plan 
addresses how spills, leaks, and other accidental discharges to the surface will be 
managed including methods and procedures for handling products, waste, waste 
water management, and site investigation/ abatement plans. 

(GW-35) - Conoco, Inc., Mr. Lane Ayers, (505)-632-4906, P.O. Box 217 Bloomfield, 
New Mexico 87413, has submitted a Discharge Plan Renewal Application for their San 
Juan Gas Plant located in the NW/4 NW/4, Section 14, Township 29 North, Range 11 
West, NMPM, San Juan County, New Mexico. Approximately 790,950 gallons per 
month of waste water is discharged onsite into an above ground bermed closed top 
tank and two double lined surface evaporation ponds with leak detection prior to 
transport offsite at an approved OCD disposal facility; Groundwater most likely to be 
affected by a spill, leak, or accidental discharge to the surface is at a depth of 
approximately 15 to 55 feet with a total dissolved solids concentration of approximately 
4,400 mg/L. The discharge plan addresses how spills, leaks, and other accidental 
discharges to the surface will be managed. 



(BW-019) - Key Energy Services, Inc., Royce Crowell, (505) 393-9171, P.O. Box 2040 
Hobbs, New Mexico, 88241 has submitted an application for renewal of its previously 
approved discharge plan for the Carlsbad Brine Station, located in the SE/4 NE/4 of 
Section 36, Township 22 South, Range 26 East, NMPM, Eddy County, New Mexico. 
Fresh water is injected to an approximate depth of 710 feet and brine water is 
extracted with an average total dissolved solids concentration of 300,000 mg/l. 
Ground water most likely to be affected by any accidental discharge is at a depth 
exceeding 150 feet and has a total dissolved solids content of approximately 1,800 
mg/l. The discharge plan addresses how spills, leaks, and other accidental discharges 
to the surface will be managed. 

Any interested person may obtain further information from the Oil Conservation Division and may submit written 
comments to the Director of the Oil Conservation Division at the address given above. The discharge plan 
application may be viewed at the above address between 8:00 a.m. and 4:00 p.m., Monday through Friday. Prior to 
ruling on any proposed discharge plan or its modification, the Director of the Oil Conservation Division shall allow 
at least thirty (30) days after the date of publication of this notice during which comments may be submitted to him 
and a public hearing may be requested by any interested person. Requests for a public hearing shall set forth the 
reasons why a hearing should be held. A hearing will be held if the Director determines there is significant public 
interest. 

If no public hearing is held, the Director will approve or disapprove the proposed plan based on information 
available. If a public hearing is held, the director will approve or disapprove the proposed plan based on information 
in the plan and information submitted at the hearing. 

GIVEN under the Seal of New Mexico Oil Conservation Commission at Santa Fe, New Mexico, on this 21s t day of 
August 2001. 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 

SEAL 



TO: Wayr f t r i ce , OCD 
Denny Foust, OCD, Aztec, NM 
Dave Cobrain, NMED, HMB 

FROM: Dorinda Mancini, Environmental Manager 
Ciniza Refinery, Giant Refining Co. 

RE: Groundwater Sampling for GW 032 Permit Renewal 

Listed below are the wells we intend to monitor in Spring 2001. In case we have 
equipment or weather problems, I am going to list them in the order of highest 
priority through lowest. 

Very High - OW-1, O W - 2 , O W - 3 
OW - 29, OW - 30 
OW - 12, OW -13, OW-14 (for OCD permit) 

High- O W - 5 . 0 W - 7 , O W - 9 , O W - 1 0 v ^ ± r z r 
OW - 11, MW - 4 

Lower - MW-1 , M W - 2 , M W - 5 , SMW-4 

For all wells: 

• Sample for the parameters listed in Tables E-1 A through E-1D as given in the 
RCRA Post-Closure Permit, Volume 1, Section E. (Includes Modified Skinner 
and additional parameters using Methods 8260, 8270, and metals.) Copy 
attached. (See Note 1). 

• Sample for the parameters needed to do a Cation/Anion Balance -
Anions: Alkalinity (including Bicarb, Carb and Hydroxide Alkalinity), 

Chloride, Fluoride, Nitrate as N, Sulfate, Phosphate as P, 
Bromide. 

Cations: Aluminum, Calcium, Potassium, Magnesium, Sodium, Copper, 
Iron, Manganese, Zinc, Boron. 

• On the Chain of Custody, request a calculated lon Balance. 

• Sample and analyze for pH and Conductivity (4 replicate analyses each). 

• Sample and analyze for Total Dissolved Solids and Total Suspended Solids. 

• Sample and analyze for Total Organic Carbon (TOC) and Total Halides (TOX) 
(4 replicate analyses each) 

For Wells OW - 12, -13,-14, -29, -30 

• Sample and analyze for MTBE 

Note 1 - Copy to be faxed 
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ACKNOWLEDGEMENT OF REC2IPT 
OF CHECX/CASH 

I hereby acknowledge receipt of check Wo.  dated 2 ^ ? A 

or cash received on _ _ i n t h B amount of $ ~ 

from 
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To be deposited in the Water Quality Management Fund. 
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a . s u B s m r A P i E s 

23733 N. Scottsdale Rd. 
Scottsdale. Arizona 
85255-9969 

480 
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ihfhpfwm NMED-WATER Q U A L I T Y MANAGEMENT 
TotheOrderof ^ P A C H E C Q S T R E E T 

SANTA F E , NM 8 7 5 0 S 



GIRMT 

June 6, 2001 

Don Beardsley 
NMED - Solid Waste Bureau 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, NM 87502-6110 

RE: Ciniza Refinery Non-Hazardous Waste Disposal 

Dear Mr. Beardsley: 

Giant Refining Co.'s (GRC) Ciniza Refinery would like to dispose ofthe following waste at the 
Red Rocks Landfill: 

• Elemental Sulfur -This material is produced in the Sulferox Unit, which treats refinery-
produced fuel gas to remove sulfur. The material is RCRA Non-hazardous and is listed 
as ' Subsection D.(1)i' waste under OCD Rule 712. (19.15.9.712.). We base the non-
hazardous determination on the MSDS (enclosed) and knowledge of process. 

Due to the concerns of our transporter and the landfill, we are requesting a letter stating 
that we have your approval to ship and dispose of this material at the Red Rocks Landfill 
By reference to Rule 712, we believe that OCD does not require testing before disposal. 

We look forward to hearing from you regarding approval to send this routine, non-hazardous 
waste to the Red Rocks Landfill. Please do not hesitate to contact me at 505-722-0227. Thank 
you for your assistance. 

Sincerely, 

Dorinda Mancini 

Environmental Manager, Ciniza Refinery 

cc: Dave Pavlich, Environmental Supt, Giant Industries, Inc. 
Matt Davis, General Manager, Giant Industries, Inc. 
Steve Morris, Environmental Coordinator, Ciniza Refinery 
Joe Murrietta, Executive Director, NWNM Regional Solid Waste Authority 
Wayne Price, OCD, Santa Fe, NM 
Denny Foust, OCD, District III, Aztec, NM 

fi 

R O U T E 3 

P H O N E B O X 7 

505 -722 -3833 GALLUP 

F A X NEW M E X I C O 

5 0 5 - 7 2 2 - 0 2 I 0 8 7 3 0 I 



REFINING, CO. ^ ^ Page 1 of 3 

M A T E R I A L S A F E T Y DATA S H E E T 

SUBSTANCE IDENTIFICATION 

Substance: S u i F e r o x - P r o d u c e d S u l f u r (as i n d i c a t e d on l a b e l ) 

Date Sheet Prepared: October 22, 1991 

NFPA Ra t ing (Scale 0 - 4 ) : H e a l t h = 2 F i r e = 1 R e a c t i v i t y = 0 

1. INGREDIENTS: 
( I n c l u d e CAS Numbers and T y p i c a l Percentages) 

S u l f u r : 80% CAS # 7704-34-9 
Water: 20% CAS # 7732-18-5 
Proprietary Iron Chelate: 1700 ppm 

This document i s prepared pursuant to the OSHA Hazard Communication 
Standard (29 CFR 1910.1200). For information required by other federal 
laws, see Section 9. In addition, other substances not "hazardous" per 
t h i s OSHA Standard may be l i s t e d . Where a proprietary ingredient shows, 
the i d e n t i t y may be made available as provided i n t h i s standard. 

PHYSICAL DATA: 

B o i l i n g Point: 832*F (445*C) 
Vapor Pressure: 1 mm Hg @ 184*C 
Vapor Density: A i r = l 
S o l u b i l i t y i n Water: Insoluble 

Specific Gravity: 2.07 
Freezing Point: Optional 
Appearance: Light Yellow Particles 
Odor: Natural Gas, Sulfur 

FIRE AND EXPLOSION HAZARD DATA: 

Flash Point: 405*F (207*C) 

Flammable Limits: Not Determined 

Extinguishing Media: X Water Fog X Foam C02 

# X Dry Chemical Other (Specify) 

F i r e and Explosion Hazards: 

Avoid contact with heat, sparks, flames, or other sources of i g n i t i o n . 
Finely divided material i s extremely flammable and may burn rapidly with 
flare-burning e f f e c t s . 



Page 2 of 3 

Fire Fighting Equipment: 

Self-contained breathing apparatus with f u l l facepiece operated i n 
pressure demand or other p o s i t i v e pressure mode. 

REACTIVITY DATA: 

Stable under normal temperatures and pressures. 

S t a b i l i t y : (Conditions to avoid) not available. 

I n c o m p a t i b i l i t y : (Specific materials to avoid) not available. 

Hazardous Decomposition Products: Thermal decomposition products may 
include toxic oxides of s u l f u r . 

Hazardous Polymerization: Not Applicable 
X W i l l Not Occur 

W i l l Occur Under Which 
Conditions 
Under Normal Operating 
Conditions 

ENVIRONMENTAL AND DISPOSAL INFORMATION: 

Action t o take f o r s p i l l s and leaks: 

Shut o f f i g n i t i o n sources. Do not touch material. Use a clean shovel 
and place material i n t o a clean, dry container, and cover. No smoking 
and i s o l a t e from flames or fl a r e s i n hazardous areas. Keep unnecessary 
personnel away. 

DISPOSAL METHOD: 

HEALTH HAZARD DATA: 

Eyes: 

Skin Contact: 

Skin^Absorption: 
Ingestion: 
Inhalation: 

I r r i t a n t ! May cause i r r i t a t i o n , 
pain. 
I r r i t a n t ! May cause i r r i t a t i o n , 
S e n s i t i v i t y to s u l f u r when used 
i s rare. May cause dermatitis. 

inflammation, and 

redness, and pain, 
as a topica l agent 

175 mg/kg oral i n rabbit. 
May inflame nasal mucosa 
hyperplasia. 

which may lead to 
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FIRST AID: 

Eyes: 

Skin: 

Ingestion: 

Inhalation: 

Wash eyes immediately with large amounts of water 
or normal saline solution. Occasionally l i f t i n g 
the upper and lower eyelids u n t i l no evidence of 
chemical remains. 

Remove contaminated clothing and shoes immediately. 
Wash affected area with soap or mild detergent and 
large amounts of water u n t i l no evidence of 
chemical remains, approximately 15 to 20 minutes. 
Get medical a t t e n t i o n immediately. 

Treat symptomatically and supportively. Get 
medical a t t e n t i o n immediately. I f vomiting occurs, 
keep head lower than hips to prevent aspiration. 

Remove from exposure area to fresh area to fresh 
a i r immediately. I f breathing has stopped, perform 
a r t i f i c i a l r e s p i r a t i o n . Keep person warm and at 
rest. Treat symptomatically and supportively. Get 
medical a t t e n t i o n . 

NOTE TO PHYSICIAN: OPTIONAL 

HANDLING PRECAUTIONS: 

Exposure Guideline(s) 

V e n t i l a t i o n : 

Respiratory Protection: 

Skin Protection: 

Eye Protection: 

Avoid breathing dusts. 

Use properly ventilated areas. 

Wear appropriate protective clothing. Avoid 
skin contact. Wear impervious gloves. 

Wear splash-proof and dust-proof safety 
goggles to prevent eye contact with t h i s 
substance. 

SARA 313 INFORMATION: 

This product contains the following substances subject to the reporting 
requirements of Section 313 of T i t l e I I I of the Superfund Amendments and 
Reauthorization Act of 1986 and 40 CFR Part 372. 

NON•*PROPRIETARY INGREDIENTS: 

None. 

PROPRIETARY INGREDIENTS (Listed by SARA 313): 

None. (SRP)[HPDOCS\PflV\HSDS.2] 
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Price, Wayne 

From: Dorinda Mancini[SMTP:dmancini@giant.com] 

Sent: Wednesday, February 07, 2001 9:30 AM 

To: 'Wayne Price'; 'Dave Cobrain'; 'dfoust@state.nm.us' 

Cc: Dave Pavlich; Dorinda Mancini; Steve Morris 

Subject: Groundwater Sampling 

After, checking the WQCC list of standards, Giant will ensure that all 

required parameters are sampled and analyzed for with our Spring 2001 

sampling. There are a few that we had not listed on the Tables E-1 A through 

E-1D. 

Wayne and Denny -

Are PCB's and Radioactivity required if there is no reason to believe them 

to be present in our groundwater? 

If we need these parameters, would analyzing a few select (perimeter) wells 

suffice? 

Thanks, 

Dorinda 



Price, Wayne • From: Dorinda Mancini[SMTP:dmancini@giant.com] Sent: Friday, January 26, 2001 2:50 PM To: 'Price, Wayne' Cc: Dave Pavlich; Steve Morris; Dorinda Mancini Subject: RE: OCD GW 032 Permit Renewal Application 

Thanks for the timely response. We will have the application and fee to you 

before 4/1/01. 

Dorinda 

> Original Message 

> From: Price, Wayne [SMTP:WPrice@state.nm.us] 

> Sent: Friday, January 26, 2001 9:39 PM 

> To: 'Dorinda Mancini' 

> Subject: RE: OCD GW 032 Permit Renewal Application 

> 

> Dear Ms. Mancini: 

> 

> Please note GW-032 is due to expire on Aug 01,2001. 

> 

> WQCC 3106.F. If the holder of an approved discharge plan submits an 

> application for discharge plan renewal at least 120 days before the 

> discharge plan expires, and the discharger is not in violation of the 

> approved discharge plan on the date of its expiration, then the existing 

> approved discharge plan for the same activity shall not expire until the 

> application for renewal has been approved or disapproved. A discharge plan 

> continued under this provision remains fully effective and enforceable. An 

> application for discharge plan renewal must include and adequately address 

> all of the information necessary for evaluation of a new discharge plan. 



> > items 

> > over the last year. 

> > 

> > Dorinda Mancini 

> > Ciniza Environmental Manager 



Price, Wayne 

From: Price, Wayne 

Sent: Friday, January 26, 2001 2:38 PM 

To: 'Dorinda Mancini' 

Subject: RE: OCD GW 032 Permit Renewal Application 

Dear Ms. Mancini: 

Please note GW-032 is due to expire on Aug 01,2001. 

WQCC 3106.F. I f the holder of an approved discharge plan submits an application for discharge plan renewal at least 120 

days before the discharge plan expires, and the discharger is not in violation of the approved discharge plan on the date of it 

expiration, then the existing approved discharge plan for the same activity shall not expire until the application for renewal 

has been approved or disapproved. A discharge plan continued under this provision remains fully effective and enforceable. 

An application for discharge plan renewal must include and adequately address all of the information necessary for 

evaluation of a new discharge plan. Previously submitted materials may be included by reference provided they are current, 

readily available to the secretary and sufficiently identified to be retrieved. [12-1-95] 

In order to comply with your request please submit a Discharge Plan renewal application with 

$50.00 filing fee for the above listed facilities before April 01, 2001. 

From: Dorinda Mancini[SMTP:dmancini@giant.com] 

Sent: Friday, January 26, 2001 1:16 PM 

To: 'Wayne Price' 

Subject: OCD GW 032 Permit Renewal Application 

Wayne, 



• 

Price, Wayne • From: Dorinda Mancini[SMTP:dmancini@giant.com] Sent: Friday, January 26, 2001 2:50 PM To: 'Price, Wayne' Cc: Dave Pavlich; Steve Morris; Dorinda Mancini Subject: RE: OCD GW 032 Permit Renewal Application 

Thanks for the timely response. We will have the application and fee to you 

before 4/1/01. 

Dorinda 

> Original Message 

> From: Price, Wayne [SMTP:WPrice@state.nm.us] 

> Sent: Friday, January 26, 2001 9:39 PM 

> To: 'Dorinda Mancini' 

> Subject: RE: OCD GW 032 Permit Renewal Application 

> 

> Dear Ms. Mancini: 

> 

> Please note GW-032 is due to expire on Aug 01,2001. 

> 

> WQCC 3106.F. If the holder of an approved discharge plan submits an 

> application for discharge plan renewal at least 120 days before the 

> discharge plan expires, and the discharger is not in violation of the 

> approved discharge plan on the date of its expiration, then the existing 

> approved discharge plan for the same activity shall not expire until the 

> application for renewal has been approved or disapproved. A discharge plan 

> continued under this provision remains fully effective and enforceable. An 

> application for discharge plan renewal must include and adequately address 

> all of the information necessary for evaluation of a new discharge plan. 



> > items 

> > over the last year. 

> > 

> > Dorinda Mancini 

> > Ciniza Environmental Manager 



A State o f New Mexico •, • - « 

EWIRONMENTDEPARTMENT}! i JULAj '^ r 

Hazardous Waste Bureau 
2044A Galisteo Street f ; \ f j ; DEC 2 87000 7 ' 

Santa Fe, New Mexico 87505 r"" . 
Telephone (505) 827-1561 ;-«** :^^RVAnONOft^^ j 

Fox (505; 827-1544 ~ " - J 
PETER MAGGIORE 

SECRETARY 
PAUL R. RITZMA 
DEPUTY SECRETARY 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

December 22, 2000 

Giant Refining Company 
Route 3, Box 7 
Gallup, New Mexico 87301 

RE: SURVEY PLAT AND DEED NOTIFICATION RECEIPT 
REQUEST FOR EXTENSION, REVEGETATION SCHEDULE 
LAND TREATMENT UNIT, GIANT REFINING COMPANY 
CINIZA REFINERY 
PERMIT NUMBER NMD000333211-1 

Attention: Ms. Dorinda Mancini: 

This letter acknowledges receipt by the New Mexico Environment Department Hazardous Waste 
Bureau (HWB) of the deed notification and survey plat for the Land Treatment Unit (LTU) at 
Giant Refining Company's Ciniza Refinery (GRCC) dated November 20, 2000. The submittal 
satisfies requirements specified in Section III.D.l of the Resource Conservation and Recovery 
Act (RCRA) Land Treatment Unit Post-closure Care Permit issued by HWB to GRCC in August 
2000. The survey plat and deed notification were submitted to HWB in accordance with the 
requirements of 20.4.1.500 NMAC incorporating 40 CFR 264.116 and 264.119. 

Giant also requested an extension to complete establishment of the final vegetative cover for the 
LTU as part of their submittal dated November 20, 2000. A vegetative cover for the LTU was to 
be completed within 90 days of the effective date of the Post-closure Care Permit. The extension 
was requested because seasonal weather conditions at the facility will inhibit the growth of the 
vegetative cover. HWB grants an extension to begin establishment of the final vegetative cover 
for the LTU no later than May 1, 2001. 

GARYE. JOHNSON 
GOVERNOR 



Price, Wayne 

From: Price, Wayne 

Sent: Tuesday, November 28, 2000 2:13 PM 

To: 'Dorinda Mancini' 

Subject: RE: Railroad Rack Lagooln and Landfarm Sampling 

Approved! Please send analytical with landfarm layout for OCD approval! 

From: Dorinda Mancini[SMTP:dmancini@giant.com] 

Sent: Tuesday, November 28, 2000 11:48 AM 

To: 'Wayne Price'; 'Dave Cobrain'; 'dfoust@state.nm.us' 

Cc: Dave Pavlich; Steve Morris 

Subject: Railroad Rack Lagooln and Landfarm Sampling 

Wayne, 

This is the schedule for sampling and the parameters I believe we agreed 

upon during our phone conversation last week: 

Bill Kingsley of Precision Engineering will be at Ciniza the week of 12/4/00 

to do the drilling. 

We will sample and analyze the temporary landfarm, 3 feet below the 

treatment zone of the landfarm, and the lagoon sludge for 8260, 8270, total 

RCRA metals (8), DRO, GRO, and ORO. 

In addition, the sample from 3 feet below the landfarm treatment zone will 

be analyzed for General Chemistry parameters. 

Let me know if this matches your recollection. 



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

August 31, 2000 
:& - 5 r i 

Mr. Wayne Price 
Environmental Bureau 
New Mexico Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, NM 87595 

RE: Giant Refining Company - Ciniza Refinery 
Minor Modification of GW - 032 
Construction of a Temporary Landfarm to Bioremediate Non-Hazardous Soils 
Excavated from Solid Waste Management Units (SWMUs) 8 and 11 

Dear Mr. Price: 

Giant's Ciniza Refinery requests a minor Modification to it's Groundwater Discharge Plan 
(GW - 032) to construct a temporary landfarm adjacent to the Railroad Rack Lagoon 
(RRR Lagoon). The landfarm would be located west ofthe Lagoon and would be ~300 
feet by ~70 feet in size. The landfarm is marked in red on the attached map. 

This landfarm would be used to bioremediate non-hazardous, hydrocarbon-
contaminated soils excavated from the adjacent RRR Lagoon (SWMU 8) and from the 
Secondary Oil Skimmer (SWMU 11). Approximately 1000 cu. yd. of soil is expected to 
need treatment. Giant estimates that remediation of all the soils would require 3 to 4 
years. 

Treatment in the landfarm would consist of adding 6" lifts of contaminated soil to a base 
of clean soil, plowing, disking and tilling the soil along with addition of a time-release 
fertilizer (MaxBact) and water as needed. Sampling to monitor the reduction of TPH 
would be done at least quarterly. When the TPH is at an acceptable level for other, 
beneficial use on the site, it would be removed and used or stockpiled for future fill 
needs. 

Thank you for your assistance in this matter. If you have any questions regarding this 
request, please contact me at (505) 722-0227. 

Sincerely, 

Dorinda Mancini 
Environmental Manager, Ciniza Refinery 

cc: Denny Foust, OCD Aztec Office 
Dave Cobrain, NMED, HMB 

ROUTE 3 
ENV/Minor Mod to GW 032 - Temp Landfarm 

P H O N E BOX 7 

GALLUP 

FAX NEW M E X I C O 

5 0 5 - 7 2 2 - 0 2 1 0 87301 
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GARY B. JOHNSON 
GOVERNOR 

^ State of New Mexico ^ 
ENVIRONMENT DEPARTMENT 
Hazardous and Radioactive Materials Bureau 

2044A Galisteo Street 
Santa Fe, New Mexico 87505 

Telephone (505) 827-1557 
Fax (505) 827-1544 

PETER MAGGIORE 
SECRETARY 

PAUL R. RITZMA 
DEPUTY SECRETARY 

CERTIFIED MAIL 
RETURN RECEIPT REQUIRED 

March 23,2000 

Ms. Dorinda Mancini 
Giant Refiriing Company 
Route 3, Box 7 
Gallup, New Mexico 87301 

RE: POST-CLOSURE CARE PERMIT, LAND TREATMENT UNIT 
GIANT REFINING COMPANY, CINIZA REFINERY 
McKINLEY COUNTY, NEW MEXICO 

Dear Ms. Mancini: 

This letter provides a tentative schedule for issuing a Resource Conservation and Recovery Act 
(RCRA) Post-closure Care Permit for the land treatment unit (LTU) at Giant Refining Company's 
(Giant's) Ciniza Refinery. The LTU is a regulated unit therefore, Giant is required to obtain a 
permit for post-closure care activities by the State of New Mexico Environment Department 
(NMED) and the U.S. Environmental Protection Agency (EPA) in compliance with Subtitle C of 
RCRA, 42 U.S.C. 6901 et seg., the New Mexico Hazardous Waste Act (HWA), NMSA 1978, 74-
4-1 et seg,. and the New Mexico Hazardous Waste Regulations, 20 NMAC 4.1. 

Giant's revised post-closure care permit application was delivered to NMED Hazardous and 
Radioactive Materials Bureau (HRMB) on March 20, 2000. HRMB determined that further edits 
were required. The edits were completed and delivered to HRMB by Giant Refining Company's 
contractor Benchmark Environmental Corporation on March 22,2000. HRMB anticipates that the 
final review of the draft permit application will be completed by March 31, 2000. The permit and 
revised permit application will then be submitted to EPA for review and comment by April 3,2000. 
HRMB will incorporate EPA's comments and issue a draft perrnit for public comment in 
accordance with 20 NMAC 4.1.901. HRMB anticipates that the 45-day public comment period, 
required by 20 NMAC 4.1.901, will begin prior to April 30, 2000. Based on the anticipated 
schedule for review and public comment and the assumption that a public hearing will not be 
required, the final Post-closure Care Permit for the LTU at Giant Refining Company's Ciniza 
Refinery could be issued by June 30,2000. 



Giant Refining Companj 
March 23,2000 
Page 2 

Please call this office at (505) 827-1561 if you have questions regarding the anticipated schedule 
for issuance of the post-closure care permit for the subject site listed above. 

David Cobrain 
Project Leader 
Hazardous and Radioactive Materials Bureau 

cc: James P. Bearzi, NMED HRMB 
John E. Kieling, NMED HRMB 
Robert S. Dinwiddie, HRMB 
Wayne Price, NMOCD 
Pam Young, HRMB 

file: Red/GRCC/00 
Track: GRCC/Mancini/Cobrain/03-23-00/schedule PCC permit 

Sincerely, 



Price, Wayne 

From: 
Sent: 
To: 
Subject: 

Price, Wayne 
Thursday, March 02, 2000 3:31 PM 
'Dorinda Mancini' 
RE: Extension for Report 

APPROVED 

From: 
Sent: 
To: 
Cc: 
Subject: 

Dorinda Mancini[SMTP:dmancini@giant.com] 
Thursday, March 02, 2000 1:29 PM 
Price, Wayne 
Dave Pavlich; Steve Morris 
Extension for Report 

Wayne, 

Just a follow up note to our phone conversation of 2/25/00. I 
requested an extension to 3/17/00 to send the report on the "free product" 
area and the history of BTEX results from the wells at the Ciniza Refinery. 
Roger and you agreed to my proposal for the extension. Thank you for your 
assistance. Let me know if you need any more information. 

Dorinda Mancini 
Environmental Manager 
Ciniza Refinery 

Page 1 



NEW MEXICO ENERGY, MINERALS 
& NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 
2040 South Paeheco Street 
Santa Pa. Naw Maxlee 17808 
(808) 827-7111 

April 14, 1998 

CERTIFIED MATT. 
RETURN RECEIPT NO. P-MK-Mm*. 

Ms. Dorinda Mancini 
Environmental Manager 
Giant Refining Co. 
Route 3, Box 7 
Gallup, NM 87301 

RE: Comprehensive Facility Investigation Work Plan 
Ciniza Refinery 
Discharge Plan GW-032 
McKinley County, New Mexico 

Dear Ms. Mancini: 

The New Mexico Oil Conservation Division has received the request dated April 2, 1998 for an 
extension until July 15, 1998 to submit the additional information for the Facility Investigation 
Work Plan. The original due date for submission was April 16, 1998. Based on the information 
provided, the extension is hereby approved. 

If you have any questions, please contact Mark Ashley at (5051 827-7151. 
P Sflfl EST DS1 

Sincerely, 

Roger C. Anderson 
Environmental Bureau Chief 

RCA/mwa 
xc: OCD Aztec Office 

US Postal Service 

fee©Ipt f@tr € 
No Insurance Coverage Provicled. 

Sent to * ' 

Street & Number " "— 

Post Office, State, a ZIP Code 

Postage 

Certified Fee 

Special Delivery Fee 

Restricted Delivery Fea 

Retum Receipt Showing to 
Whom & Date Delivered 
Return Receipt Shooing to Whom, 
Date, & Addressee's Address 

Postmark or Date 



| | NEW MEXICO llfERGY, MINERALS 
W & NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 
2040 S o u t h P a c h e c o S t r e e t 
San ta Fe, New M e x i c o 87S05 
(505) 827-7131 

January 4, 2000 

CERTIFIED MAIL 
RETURN RECEIPT NO. Z 142 564 921 

Ms. Dorinda Mancini 
Environmental Manager 
Giant Refining Co. 
Route 3, Box 7 
Gallup, NM 87301 

RE: Comprehensive Facility Investigation Work Plan 
Ciniza Refinery 
Discharge Plan GW-032 
McKinley County, New Mexico 

Dear Ms. Mancini: 

The Comprehensive Facility Investigation Work Plan for the Ciniza Refinery was due on July 
15, 1998, as of this date the New Mexico Oil Conservation Division (NMOCD) does not have 
any record of receiving this information. Please submit the information requested in the attached 
letter (Ashley-Mancini) dated February 16, 1998. Please submit by February 29, 2000. 

If you require any further information or assistance please do not hesitate to write or call me at 
(505-827-7155). 

Sincerely Yours, 

Wayne Price-Pet. Engr. Spec. 
Environmental Bureau 

cc: OCD Aztec office 
NMED-HRMB 

attachments-letter dated 2/16/98 



;' t • 

Li ^ 

OIL COKSERTON0r/:s;G;iJ 

$PR _ 8 1998 
Route 3, Box 7 
Gallup, New Mexico 
87301 

[SrStFflliPsfillftBiS C O . 

April 2, 1998 

505. 
722.3833 

Mr. Roger Anderson 
Environmental Bureau Chief 
New Mexico Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, New Mexico 87505 

RE: Extension Request For Comprehensive Facility Investigation Work Plan 
Discharge Plan GW - 32 

Dear. Mr. Anderson: 

Giant Refining's Ciniza Refinery received a request from the Oil Conservation Division (OCD), 
dated February 16, 1998, for additional information for the Facility Investigation Work Plan. This 
information is due to the OCD on April 16,1998. 

Due to the required preparation of Ciniza's RCRA Part B Permit renewal application and 
preparations for the scheduled plant "turn around", Ciniza's Environmental group has been unable 
to prepare the documents requested. I am requesting a 90 day extension (until July 15,1998) to 
submit the additional information to your office. 

Thank you for your assistance. If you have questions or comments regarding this request, please 
contact me at (505) 722-0227. 

Dorinda Mancini 
Environmental Manager, Ciniza Refinery 

cc: Denny Foust, NMOCD - Farmington 
Steve Morris, Environmental Specialist 
Dave Pavlich, HSE Manager 

Sincerely, 



# OIL CONSERVATION DIVISION 
2040 Sou th Pacheco Street 
Santa Fe, New Mex ico 87505 
(505) 827-7131 

February 16, 1998 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-288-259-018 

Ms. Dorinda Mancini 
Environmental Manager 
Giant Refining Co. 
Route 3, Box 7 
Gallup, NM 87301 

RE: Comprehensive Facility Investigation Work Plan 
Ciniza Refinery 
Discharge Plan GW-032 
McKinley County, New Mexico 

Dear Ms. Mancini: 

The New Mexico Oil Conservation Division (OCD) has completed a review of the Giant Refining 
Company (Giant) "Comprehensive Facility Investigation Work Plan" received July 1, 1997. This 
document contains Giant's plan to plug numerous existing refinery monitor wells and replace them 
with several boundary wells. 

The above referenced work plan does not plan to determine the extent of soil and ground water 
contamination at the refinery as required by the OCD in a letter to Giant dated February 28, 1997. 
Pursuant to the OCD letter dated February 28, 1997, please submit a comprehensive facility 
investigation work plan that will determine the extent of soil and ground water contamination at 
the refinery. Please refer to Water Quality Control Commission Regulation 4106.C in the 
preparation of the work plan. 

In order for the OCD to properly evaluate the work plan, the OCD also requires that Giant submit 
the following additional information: 

1. A tabular summary of all past and present laboratory analytic results of water quality and 
remediation system sampling for all monitor and recovery wells. 

2. A current water table potentiometric map for the refinery using the water table elevations 
from all monitor and recovery wells. 



Ms. Dorinda Mancini 
February 16, 1998 
Page 2 

3. A current product thickness map for the refinery using product thickness measurements 
from all monitor and recovery wells. 

Please submit the above mentioned work plan to the OCD by April 16, 1998. 

If you have any questions, please call me at (505) 827-7155. 

Geologist 

xc: Aztec OCD District Office 
Steve Pullen, NMED-HRMB 
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ACKNOWLEDGEMENT 07 RECEIPT 
07 CHECK/CASH 

I hereby acknowledge receipt of chec 3/ dated z/g/fC 

or cash received on in the amount of $ 3 7/*a.OO 

for (1 
Submitted by: 

Submitted to ASD by; J ^ K ^ ^ r ^ 

Received in ASD by: : •, Y / ; h, / / 

Filing Fee ixew Facility 

Modification jp?\ other 

<D»N«J 
.Date: 

Oate : f/»/f6 

Renewal 

Organization Code ^$./ .0 "7 Applicable FY 

To be deposited in the Water Quality Management Fund. 

Full Payment Y or Annual Increment 

szzza 
I N D U S T R I E S , I I M C 
Oi S U B S I D I A R I E S 

P.O. Box 12999 
Scottsdale, Arizona 
85267 

602 
585-8888 

_ p 5 - A u g - 9 6 
Date 3 

The Chase Mahattan Bank, N.A. 
6040 Tarbell Road 
Syracuse. New York 13206 

C Amount 

P ay ***THREE THOUSAND NINE HUNDRED SIXTY ANO 0/100 DOLLARS*** 

TotheOrderof NEW MEXICO OIL CONSERVATION 
DIVISION 
P.O. BOX 198 0 
HOBBS, NM 88241 H 

0' 



A2TIC DISTRICT OMICS 
1000 RIO BRAZOS ROAD 

AZTBC. NBW MEXICO 07410 
(SOS) 114-01 TO Fax (000)114-0170 

GARY E. JOHNSON JENNIFER A. SALISBURY 
CABINET SECRETARY GOVERNOR 

August 15, 1996 

Mr David J Acosta 
County of McKinley 
PO Box 70 
Gallup NM 87305-3868 

Re: Using Refinery Waste Water for Road Construction 

Dear Mr. Acosta: 

I have received your letter dated August 12, 1996, requesting authorization to use up to 500,000 gallons of 
refinery wastewater from ponds #2, #11, and #12 at Giant Refinery for road construction over a two month 
period. 

You may use this water as proposed with the following conditions: 

1. The water will be applied so that no excess water runs off into roadside ditches or into any 

2. At the end of each day's activity, unused water will be stored in trucks or tanks so the water does not drip or 
drain onto the ground overnight. Alternatively, the water may be returned to the Giant ponds if no 
other material has been added to the water intentionally, or accidentally mixed with liquids that were 
previously contained in the truck or tank. 

This approval does not relieve you of liability should your operation result in actual pollution of surface waters, 
ground waters, or the environment that may be actionable under other laws and/or regulations. In addition, this 
approval does not relieve you of responsibility for compliance with other county, state, federal, or tribal laws 
and/or regulations. 

watercourse. 

Sincerely, 

AUG 1 9 1996 
Frank T. Chavez 
District Supervisor 

Environmental bureau 
Oil Conservation Division 

FTC\sh 

cc: Roger Anderson - Santa Fe 
Giant Refinery, Ciniza 
Denny Foust, District Environmentalist 

OH. CONSERVATION DIVISION • 2040 S Pachaco* Santa Fo, NM 07*00 - (SOI) 827-7111 



Commissioner, Dist. 1 
Ben Shelly 

P.O. Box 70 - 201 W. Hill Ave. 
Gallup, New Mexico 87305 - 0070 

505-722-3868 
505-863-6362 (FAX) 

Chairman 
Commissioner, Dist. 2 

Earnest C. Becenti, Sr. 
Commissioner, Dist. 3 

Sharon Richards 
Manager 

Irvin Harrison 

August 1 2 , 1996 

Mr. Frank T. Chavez, District I I I Supervisor 
State of New Mexico 
Energy, Minerals and Natural Resources Department 
Oil Conservation Division 
1000 Rio Brazos Road 
Aztec, NST? Mexico 87410 

RE: REQUEST TO USE TREATED PROCESS WATER 

Dear Mr. Chavez: 

McKinley County has several road construction- projects 
slated in the vicinity within a fifteen mile radius of Giant 
Refining property. Each project wil l necessitate different 
amounts of water usage ranging from a minimum of 30,000 
gallons per day to a maximum of 50,000 gallons per day, with 
a total usage of approximately 180,000 gallons minimum to 
500,000 gallons maximum, over a two month period per 
project. 

We are requesting permission to utilize the water from 
Evaporation Ponds #2, #11, or #12 located at Giant Refining 
properties for road projects near the location. we wi l l 
notify Giant Refining Co. prior to the beginning of each 
project and again notify them when the project i s completed. 
The total usage for most road projects would f a l l in the 
category given above. I t would be most helpful i f we could 
obtain permission for any upcoming projects that would f a l l 
in the above category, requesting new permission only i f the 
usage for a project was projected to f a l l above the maximum 
stated above. 

Thank you for your assistance and cooperation in this 
matter. 

AUG 14 1996 
David KT.'Acosta 
Road Superintendent 
DJA/ogb 
cc: Mr. Edward L. Horst, Environmental Manager, Giant Ref. 

Environmental Bureau 
Oil Conservation Division 

Mr. Patricio W. Sanchez, petroleum Engineer, NMOCD _ 
Assessor Clerk Probate Juoge ^ snemf Treasurer 
Richard Bowman Carol K. Sloan Charley Long, Sr. Frank Gonzales Charles Long 
201 W. Hill P.O. Box 1268 P.O. Box 1268 2105 E. Aztec 201 W. Hill 
863-3032 201 W. Hill 201 W. Hill 863-1410 722-4459 
863-6517 Fax 863-6866 863-6866 722-9317 Fax 722-4450 Fax 

863-1419 Fax 863-1419 Fax 



MEMORANDUM 

TO: Mr. Mark Ashley, Petroleum Geologist DATE: July 31, 1997 

FROM: Patricio W. Sanchez, Petroleum Engineering Specialist 

SUBJECT: Comments on the June 30, 1997 "Comprehensive Facility Investigation Work Plan" for 
discharge plan GW-032. 

Mr. Ashley, the comments that follow are the points contained within this proposed work plan that 
need further clarification from Giant. ( Note: I have not received any feed back from Mr. Foust with 
our Aztec District Office or Dr. Stuart Dinwiddie of the NMED, HRMB.) 

Pg. 1 - Facility History and Operations, paragraph number 3. 
The most likely cause the Sonsela Aquifer. 

Comment: Vadose zone above the Sonsela is already contaminated. 

Pg. 2 - Previous Soil and Groundwater Investigations, Bullet points two and three. 

Comment: When will these be implemented, no specific dates are given. 

Pg. 3 - Previous Soil and Groundwater Sites, Bullet point two. 

Comment: What specific areas? 

Also Giant states " In 1989, a hydrocarbon.... This site is currently undergoing investigation." 

Comment: At whose direction - i.e. OCD, EPA, or ED? 

Pg. 3 - Refinery Contamination Sites 

Bullet point number one and number two - "Groundwater impact Area #1 remediation is currently 

in operation." 

Comment: What about water draws from the tanks? Was not the old practice of draining water 
out of tank bottoms thought also to be a cause? 

Bullet point number 3 and number 4 - "Groundwater Impact Area #3 this area is remediating by 
natural attenuation." 

Comment: Who approved of these remedial options and how is its effectiveness being 
monitored? Also, why were the records regarding the leaking tanks not reported to OCD per WQCC 
1203 and OCD Rule 116? 
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Pg. 4 - Investigation and Abatement Work Plan, both bullet points. 
Comment: Why wait until the vadose zone contaminates the Sonsela? 

Pg. 4 - Investigation and Abatement Work Plan, Sonsela Aquifer, Paragraph no. 1. 
"As the uppermost. monitoring wells in the Sonsela Aquifer must be properly installed" 

Comment: Is the hydraulic conductivity sited a vertical or horizontal value- and how was the 
number arrived at? Also, based on the recent investigation work has the likelihood of other geological 
pathways to the Sonsela been eliminated? (i.e. localized fracturing/faulting and depositional 
environment changes and there effects on grain size and localized porosity and conductivity.) 

Also, in the last point (2.) regarding the installation of Sonsela monitor wells - should this wells be 
double cased in construction? 

Pg. 5 - Investigation and Abatement Work Plan, Sonsela Aquifer, Point no. 6 

Sampling should be quarterly for BTEX and MTBE on the mentioned wells. ( MTBE is also highly 
mobile.) the analysis should be submitted in an annual report. Also, in general Giant needs to review 
the entire monitoring and sampling required as a part of GW-032 and submit a revision. 

Pg. 5 - Investigation and Abatement Work Plan, Sonsela Aquifer, Point no. 7 

How will these wells be plugged? Are any of these wells currently contaminated, and if so how will 
this be addressed? 

Pg. 6 - Contamination Sources, bullet no. 1 " Routine surveillance of. reported to the Refinery 
Environmental Department." 

Comment: Per WQCC 1203 and OCD Rule 116 Giant needs to notify OCD . 

Pg. 6 - Contamination Sources, last sentence ofthe last paragraph. "These sites should continue 
passive remediation by natural attenuation" 

Comment: How will protection of the Sonsela be monitored in this area? 

Pg. 7 Professional Engineers Certification. 

Since the plan has been certified by two P.E.'s should OCD accept the plan as is and approve under 
the OCC - i.e. Mr. Bill Wiess is a Professional Engineer. Also, since it has been certified by these two 
P.E.'s what legal action can the State take against them if the plan has does not work? 



Affidavit of Publication 

STATE OF NEW MEXICO 
) SS 

COUNTY OF MCKINLEY 

RANGEL. LYDIA being duly sworn upon 
oath, deposes and says: 

As LEGALS CLERK of The Independent, 
a newspaper published in and having a general circulation in 
McKinley County, New Mexico and in the City of Gallup, New 
Mexico and having a general circulation in Cibola County, New 
Mexico and in the City of Grants, New Mexico and having a 
general circulation in Apache County, Arizona and in the City 
of St. Johns and in the City of Window Rock, Arizona therein: 
that this affiant makes this affidavit based upon personal 
knowledge of the facts herein sworn to. That the publication, 
a copy of which is hereto attached was pubiished in said 
newspaper during the period and time of publication and said 
notice was published in the newspaper proper, and not in a 
supplement thereof, for one time , the first 
publication being on the 29th day of August , 
20 01 . the second publication being on the day 
of 20 t the third publication 
being on the , day of ' 20 l 

and the last publication being on the day of 
20 ._ 

That such newspaper, in which such notice or 
advertisement was published, is now and has been at all 
times material hereto, duly qualified for such purpose, and to 
publish legal notices and advertisements within the meaning 
of Chapter 12, of the statutes of the Stat£-qf New Mexico, 
1941 compilation. 

Affiant. 

Sworn and subscribed to before me this 30th day 
of August , A.D., 20 01 

Notary Public •:_ " 

My commission expires: :T s 

November 27. 2004 V 

LEGAL NOTICE 
Santa Fe County 

New Mexico 

STATE OF NEW MEXICO' 
ENERGY, MINERALS AND 

NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

NOTICE IS HEREBY GIVEN that pursuant 
to New Mexico Water Quality Control Com­
mission Regulations, the following charge plan 
applications has been submitted to the Director 
of the Oil Conservation Division, 1220 S. 
Saint Francis Drive, Santa Fe, New Mexico 
87505, Telephone (505) 476-3440: 

(GW-032) - GIANT REFINING Compa­
ny, Ms Dirinda Mancini, (505) 722-3833 
Route 3, Box 7, Gallup, New Mexico, 
87301 has submitted an application for 
the previously approved discharge plan 
for their Ciniza Refinery located in Sec­
tion 28 and Section 33, Township 15 
North, Range 15 West, NMPM, McKin­
ley County, near Gallup, New Mexico. 
The total discharge of process and non-

, process wastewater from the facility is ' 
about 160,000 gallons/day with au esti­
mated total dissolved solids concentra- ' 
tion with a range of about 2,000 mg/l to 
3,000 mg/l. Groundwater most likely tb 
be affected by a spill, leak, or accidental 
discharge to the surface varies in depth 
from 70 feet to 140 feet with an approxi­
mate total dissolved solids concentration 
of 950 mg/l. The discharge plan address­
es how spills, leaks, and other accidental 
discharges to the surface will be man­
aged. 

Any interested person may obtain further in­
formation from the Oil Conservation Division 
and may submit written comments to the Di­
rector of the Oil Conservation Division at the 
address given above. The discharge plan appli­
cation may be viewed at the above address be­
tween 8:00 a.m. and 4:00 p.m., Monday 
through Friday. Prior to ruling on any pro­
posed discharge plan or its modification, the 
Director ofthe Oil Conservation Division shall 
allow at least thirty (30) days after the date of 
publication of this notice during which com­
ments may be submitted to him and a public 
hearing may be requested by any interested 
person. Requests for a public hearing shall set 
forth the reasons why a hearing should be held. 
A hearing will be held if the Director deter­
mines there is significant public interest. 

If no public hearing is held, the Director, will 
approve or disapprove the proposed plan based 
on information available. If a public hearing is 
held , the director will approve or disapprove 
the proposed plan based on information in the 
plan and information submitted arthe hearings 

GIVEN under the Seal of New Mexico Oil 
Conservation Commission at Santa Fe, New 
Mexico, on this 21 st day of August 2001. 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 

LORI WROTENBERY, Director 

Legal #2533 Published in The Independent 
August 29, 2001. _ 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

2040 S. PACHECO 
SANTA FE. NEW MEXICO 87505 

(505)837-7131 

January 24, 1996 

CERTIFIED MAIL 
RETURN RECEIPT NQ.Z-765-963-004 

Mr. Edward L. Horst 
Environmental Manager 
Giant Refining - Ciniza 
Route 3, Box 7 
Gallup, NM 87301 

RE: Offsite Waste Approval 
Discharge Plan GW-32 
NMOCD approved Land farm 
Giant Ciniza Refinery 

Dear Mr. Horst: 

The Santa Fe OCD office has received the letter dated January 11, 1996 titled " REQUEST FOR 
APPROVAL TO ACCEPT SOLID WASTE ," addressed to Mr. Denny Foust with the OCD 
Aztec District office. Per the phone conversation with Mr. Patricio Sanchez of my Staff and 
yourself on The morning of January 23, 1996 - Giant Ciniza has chosen to utilize the form C-138 
for wastes that are coming from offsite from Giant Industry owned facilities. 

The approval process will proceed as follows for offsite materials to be disposed of at the OCD 
land farm at the Giant Ciniza Refinery: 

1. The Aztec District office will sign the C-138 to allow the movement of the soil to the 
NMOCD land farm at Giant Ciniza Refinery. 

2. The Santa Fe OCD office will sign the C-138 form confirming that the waste may be 
placed on the NMOCD land farm at Giant Ciniza Refinery. 

3. All other wastes generated at the Refinery itself will be certified through the Giant Ciniza 
Health, Safety, and Environment department with records kept onsite so that the OCD may 
view them at any time as part of a Discharge plan audit type inspection. 

Giant will also evaluate the efficiency of this process from time to time and can request that OCD 
amend the conditions in (1.) and (2.) above in order to enhance the overall efficiency. 



Mr. Edward L. Horst 
Giant-Ciniza Refinery 
January 24, 1996 
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If you have any questions with regards to this matter feel free to contact me at (505)-827-7152 or 
Patricio Sanchez at (505)-827-7156. 'u^ur 

Sincerely, 

Roger C. Anderson 
Bureau Chief 

RCA/pws 

Z 7bS <ib3 004 

Receipt for 
Certified Mail 

t» No Insurance Coverage Provicled 

% SENDER: O * ; iA - M^fSfcg^&FFStTe. "PWS 
"P "Complete items™ and/or 2 for additional services. 5 "Complete items 3,4a, and 4b. 

o •> a 

xc: Mr. Denny Foust - Gf § 

o 

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

•Attach this form to the front of the mailpiece, or on the back if space does not 
permit. 

•Write'Return Receipt Requested" on the mailpiece below the article number. 
•The Retum Receipt will show to whom the article was delivered and the date 
delivered. ^ 

•o 3. Article Addressed to: 

5. Received By: (Print Name) . J 8. Address 

£zDco^C> f - Afa£5/^- andfee 

6. Signature: IfAddrdsseeyOr/Cgent)~Z 

1 also wish to receive the 
following services (for an 
extra fee): 

1. • Addressee's Address 

2. • Restricted Delivery 

Consult postmaster for fee. 

tide Number 

5-%$-oof 
4b.'Service Type 

• Registered ^^Cert i f ied 

• •erpresslvlail • Insured 

• Return Receipt for Merchandise • COD 

7. Date of Delivery 

8. Addressee's Address (Only if requested 
is paid) 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

2040 S. PACHECO 
SANTA FE, NEW MEXICO 87505 

(5051 827-7131 

June 14, 1995 

CERTIFIED MAIL 
RETURN RECEIPT NO. Z-765-962-696 

Mr. John J. Stokes 
Giant Refining - Ciniza Refinery 
Route 3, Box 7 
Gallup, NM 87301 

RE: Approval of Landfarm 
Discharge Plan GW-032 Modification 
Giant Ciniza Refinery 
McKinley County, New Mexico 

Dear Mr. Stokes: 

The discharge plan modification GW-032 for the Giant Ciniza Refinery Landfarm located 
in Section 28 and Section 33, Township 15 North, Range 15 West, NMPM, McKinley County, 
New Mexico, is hereby approved under the conditions contained in the enclosed attachment. 
The discharge plan modification consists of the landfarm application and its contents dated April 
12, 1995. 

The discharge plan modification application was submitted pursuant to Section 3-106 of the New 
Mexico Water Quality Control Commission Regulations. Please note Sections 3-109.E and 3-
109.F which provide for possible future amendments or modifications of the plan. Please be 
advised that the approval of this plan does not relieve Giant Refining Co. of liability should the 
operations associated with this facility result in pollution of surface water, ground water, or the 
environment. In additon, OCD approval does not relieve Giant of responsibility for compliance 
with any other Federal, State, or Local laws and/or regulations. 

Please be advised that all exposed pits, including lined pits and open top tanks (tanks exceeding 
16 feet in diameter), shall be screened, netted, or otherwise rendered nonhazardous to wildlife 
including migratory birds. 



Mr. John J. Stokes 
June 14, 1995 
Page 2 

Please note that Section 3-104 of the regulations requires that "When a plan has been approved, 
discharges must be consistent with the terms and conditions of the plan." Pursuant to Section 
3-107.C you are required to notify the Director of any facility expansion, production increase, 
or process modification that would result in any change in the discharge of water quality or 
volume. 

This modification approval to the existing discharge plan will expire August 14, 1996, and you 
should submit an application for renewal in ample time before this date. 

The discharge plan modification for the Giant Refining Co. Ciniza GW-032 is subject to the 
WQCC Regulation 3-114 discharge plan modification fee. Every billable facility submitting a 
discharge plan for modification shall be assessed a fee equal to the filing fee of fifty dollars 
($50) plus the flat fee of three-thousand, nine-hundred and ten dollars ($3910) for Refineries 
filing for modification of existing discharge plans. 

The filing fee and flat fee for the approved discharge plan modification has not been received 
by the OCD. The checks should be submitted to the NMED - Water Quality Management 
through the NMOCD office in Santa Fe, New Mexico. 

On behalf of the staff of the Oil Conservation Division, I wish to thank you and your staff for 
your cooperation during this discharge plan review. 

William J. LeMay 
Director 

WJL/pws 
Attachment 

XC : Denny Foust 

Sincerely, 



Mr. John J. Stokes 
June 14, 1995 
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ATTACHMENT TO OCD PERMIT APPROVAL 
Giant Refining Co. Ciniza Refinery 

(June 14, 1995) 

LANDFARM OPERATION 

1. All operating procedures where not specified below will be adhered to as outlined in the 
application as submitted by Mr. John Stokes with Giant Refining dated April 12, 1995. 

2. The facility will be fenced and have a sign at the entrance. The sign will be legible from 
at least 50 feet and will contain the following information: a) name of the facility, b) the 
permit number GW-032, c) location by section, township and range, and d) emergency 
phone number. 

3. An adequate berm will be constructed and maintained to prevent runoff and runon for 
that portion of the facility containing contaminated soils. 

4. All contaminated soils received at the facility will be spread and disked within 72 hours 
of receipt. 

5. Soils will be spread in six inch lifts or less. 

6. Soils will be disked a minimum of once every two weeks to enhance biodegradation of 
the contaminants. 

7. Successive lifts of contaminated soils will not be spread until a laboratory measurement 
of Total Petroleum Hydrocarbons (TPH) in the previous lift is less than 100 parts per 
million (ppm), and the sum of all aromatic hydrocarbons (BTEX) is less than 50 ppm, 
and the benzene concentration is less than 10 ppm. Comprehensive records of laboratory 
analysis and the sampling locations will be maintained at the facility. Authorization from 
the OCD will be obtained prior to the spreading of successive lifts and/or removal of the 
remediated soils. 

8. Only oilfield wastes regulated by the OCD which are exempt from RCRA Subtitle C 
regulations or non-hazardous by characteristic testing will be accepted at the facility. 
Solids from operations not currently exempt under RCRA Subtitle C or mixed 
exempt/non-exempt solids will be tested for the appropriate hazardous Characteristics and 
submitted to OCD for approval prior to acceptance. Comprehensive records of all 
laboratory analyses and sample locations will be maintained by the Giant Refining Co. 
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9. Moisture will be added as necessary to enhance biodegradation and to control blowing 
dust. There will be no ponding, pooling or runoff allowed. Any ponding of 
precipitation will be removed within seventy-two (72) hours of discovery. 

10. Enhanced bio-remediation through the application of microbes (bugs) and/or fertilizers 
will only be permitted after prior approval from the OCD. Request for the application 
of microbes must include the location of the area designated for the bioremediation 
program, composition of additives, and the method, amount and frequency of application. 

11. No free liquids or soils with free liquids will be accepted at the facility. 

12. Comprehensive records of all materials received at the facility will be maintained at the 
facility. The records for each load will include: a) the origin, b) date received, c) 
quantity, d) exempt or non-exempt status and analyses for hazardous constituents if 
required, and e) exact cell location and any addition of microbes, moisture, fertilizers, 
etc. 

TREATMENT ZONE MONITORING 

1. One (1) background sample will be taken from the center portion of the landfarm two (2) 
feet below the native ground surface. The sample will be analyzed for total petroleum 
hydrocarbons (TPH), general chemistry, and heavy melals using EPA approved methods. 

2. A treatment zone not to exceed three (3) feet beneath the landfarm will be monitored. 
A minimum of one random soil sample will be taken from each cell, with no cell being 
larger than five acres, six (6) months after the first contaminated soils are received in the 
cell and then quarterly thereafter. The sample will be taken at two (2) to three (3) feet 
below the native ground surface. 

3. The soil samples will be analyzed using approved EPA methods for TPH and BTEX 
quarterly, and general chemistry and heavy metals annually. 

4. After obtaining the soil samples the bore holes will be filled with an impermeable 
material such as bentonite cement. 



Mr. John J. Stokes 
June 14, 1995 
Page 5 

REPORTING 

1. Analytical results from the treatment zone monitoring will be submitted to the OCD 
Santa Fe Office within thirty (30) days of receipt from the laboratory. 

2. The OCD will notified of any break, spill, or any other circumstance that could constitute 
a hazard or has potential to result in contamination in accordance with OCD Rule 116 
and WQCC section 1-203. 

CLOSURE 

The Giant will notify the OCD upon cessation of operations. Upon cessation of 
landfarming operations for six (6) consecutive months, the Giant will complete cleanup 
of constructed facilities and restoration of the facility site within the following six (6) 
months, unless an extension is granted by the Director of the OCD. When the facility 
is to be closed no new material will be accepted. Existing soils will be remediated until 
they meet the OCD standards in effect at the time of closure. The area will then be 
reseeded with indigenous grasses and allowed to return to its natural state. Closure will 
be pursuant to all OCD requirements in affect at the time of closure. 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

2040 S. PACHECO 
SANTA FE, NEW MEXICO 87505 

(505)827-7131 

January 24, 1996 

CERTIFIED MAIL 
RETURN RECEIPT NO.7-765-963-004 

Mr. Edward L. Horst 
Environmental Manager 
Giant Refining - Ciniza 
Route 3, Box 7 
Gallup, NM 87301 

RE: Offsite Waste Approval 
Discharge Plan GW-32 
NMOCD approved Land farm 
Giant Ciniza Refinery 

Dear Mr. Horst: 

The Santa Fe OCD office has received the letter dated January 11, 1996 titled " REQUEST FOR 
APPROVAL TO ACCEPT SOLID WASTE ," addressed to Mr. Denny Foust with the OCD 
Aztec District office. Per the phone conversation with Mr. Patricio Sanchez of my Staff and 
yourself on The morning of January 23, 1996 - Giant Ciniza has chosen to utilize the form C-138 
for wastes that are coming from offsite from Giant Industry owned facilities. 

The approval process will proceed as follows for offsite materials to be disposed of at the OCD 
land farm at the Giant Ciniza Refinery: 

1. The Aztec District office will sign the C-138 to allow the movement of the soil to the 
NMOCD land farm at Giant Ciniza Refinery. 

2. The Santa Fe OCD office will sign the C-138 form confirming that the waste may be 
placed on the NMOCD land farm at Giant Ciniza Refinery. 

3. All other wastes generated at the Refinery itself will be certified through the Giant Ciniza 
Health, Safety, and Environment department with records kept onsite so that the OCD may 
view them at any time as part of a Discharge plan audit type inspection. 

Giant will also evaluate the efficiency of this process from time to time and can request that OCD 
amend the conditions in (1.) and (2.) above in order to enhance the overall efficiency. 
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If you have any questions with regards to this 
Patricio Sanchez at (505)-827-7156. 

Sincerely, 

Roger C. Anderson 
Bureau Chief 

RCA/pws 

feel free to contact me at (505)-827-7152 or 

Z 7bS Tb3 00 4 

Receipt for 
Certified Mail 

™ No Insurance Coverage Provided 

! % SENDER: f>tilA - M V ^ # | ^ 0 F H H ( T B • "PW5 
| "O • Complete items! and/or 2 for additional servibes. 
' "3 "Complete items 3,4a, and 4b. 
• o • Print your name and address on the reverse of this form so that we can return this 
'. £ card to you. 
! § • Attach this form to the front of the mailpiece, or on the back if space does not 
; g> permit. 
; <U • Write 'Return Receipt Requested" on the mailpiece below the article number, 
i £ • The Return Receipt will show to whom the article was delivered and the date 
', c delivered. 
! o 
I -o 3. Article Addressed to: 

I also wish to receive the 
following services (for an 
extra fee): 

1. • Addressee's Address 

2. • Restricted Delivery 

Consult postmaster for fee. 

xc: Mr. Denny Foust - Ĝ  g 

5. Meceivea by: [ m m Name) . / o. /\aaressee s «a 

6. Signature: yAddr/sseoior Xgent) 

4B¥Servjee Type 

• Registered ^S^Certified 

• CxuiUSBTvlail • Insured 

• Retum Receipt for Merchandise • COD 

7. Date of Delivery 

8. Addressee's Address (Only if requested 

4 nn A Domestic Return Receip 



SOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 
2040 South Pacheco Street 
Santa Fe, New Mexico 87S0S 
(305) 827-7131 

July 15, 1996 
CERTIFIED MAIL 

RETURN RECEIPT NO.P-594-835-279 

Mr. Edward L. Horst 
Environmental Manager ^ \ \ " \ \ 
Giant Refining - Ciniza 
Route 3, Box 7 
Gallup, NM 87301 
RE: Discharge Plan GW-32 

OCD Discharge Plan Approval, 
Renewal, & Modifications 8/1/86 through 8/15/96 
Giant Ciniza Refinery 

Dear Mr. Horst: 

Pursuant to our phone conversation this morning (7/15/96) I have copied all OCD approval letters 
regarding GW-032 in terms of permit Approval, Renewal, and Modification. I have also included 
a copy of the renewal request letter submitted to OCD from Mr. Lynn Shelton with Giant Refining 
on August 21, 1995. Listed below are the attached letters of approval from the OCD from August 
1, 1986 through today July 15, 1996: 

1. August 1, 1986 - Groundwater discharge plan for ciniza refinery (GW-32) Approval letter. 
2. November 6, 1986- Monitoring Schedule for ciniza refinery,( GW-32). 
3. June 10, 1987 -Discharge Plan (GW-32) Modification. 
4. February 28, 1990 - Request for modification to groundwater discharge plan (GW-32). 
5. July 19, 1990 - Discharge plan (GW-32) modification - ciniza refinery and travel center 

McKinley County, New Mexico. 
6. August 14, 1991 - Discharge Plan GW-32, Renewal. 
7. August 21 , 1992 - Discharge Plan GW-32, Modification. 
8. September 21, 1993 - Monitor Well OW-1, Modification. 
9. March 15, 1995 - Tank Modification Discharge Plan GW-32. 
10. June 14, 1995 - Approval of Landfarm Discharge Plan GW-032 Modification. 
11. August 21, 1995 - Discharge Plan GW-32 Renewal Request from Giant Refining. 
12. January 24, 1996 - Diesel Tank addition Discharge Plan GW-32 - Modification. 

Ed, if you have any questions please feel free to give me a call at (505)-827-7156. 
Thanks! 

Patricio W. Sanchez, Petroleum Engineer 



S I A I b Uh INfcW MfcXIUU I. 
ENERGY, IV AIERALS AND NATURAL RESOURCES '.. ?ARTMENT 

OIL CONSERVATION DIVISION 

2040 S. PACHECO 
SANTA FE. NEW MEXICO 87505 

(505)827-7131 

January 24, 1996 
CERTIFIED MAIL 
RETURN RECEIPT NO.Z-765-963-007 

Mr. David Pavlich 
HSE Manager 
Giant Refining - Ciniza 
Route 3, Box 7 
Gallup, NM 87301 

RE: Diesel Tank addition 
Discharge Plan GW-32 
Giant Ciniza Refinery 

Dear Mr. Pavlich: 
6W</ U %8L- /for* 

The New Mexico Oil Conservation Division (OCD) has received/Giant's letter dated January 
19,1996 , requesting OCD approval for the addition of a 55,000^SBS diesel storage tank. The 
request is hereby approved as a minor modification to the approved discharge plan GW-32. 

The Application for modification was submitted pursuant to Water Quality Control Commission 
(WQCQ Regulation 3107.C and is approved pursuant to WQCC Regulation 3109. Please note 
that "When a plan has been approved, discharges must be consistent with the terms and conditions 
of the plan". Pursuant to Section 3107.C you are required to notify the Director of any facility 
expansion, production increase or process modification that would result in a significant 
modification in the discharge of potential ground water contaminants. 

Note, that OCD approval does not relieve Giant of liability should operatibns at Ciniza result in 
contamination of surface waters, ground waters or the environment which is result of this work 
plan. In addition, OCD approval does not relieve Giant of responsibility for compliance with any 
other Federal, State, or local laws and/or regulations. 

If you have any questions please feel free to call Patricio Sanchez at (505)-827-7156. 

Sincerely, PS Form 3 8 0 0 , March 1993 

Roger C. Anderson 
Bureau Chief 

xc: Mr. Denny Foust - Geologist 
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REFINING CO. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

.g 5 fllj. W m 3 52 
505 
722-3833 

MJG 2 3 1995 
August 2 1 , 1995 

Roger Anderson 
Environmental Bureau Chief 
New Mexico Oil Conservation Division 
2040 South Pacheco 
Santa Fe, New Mexico 87505 

Re: Discharge Plan GW-32 Renewal Request 
Giant Refining Company - Ciniza Refinery 
McKinley County, New Mexico 

Dear Mr. Anderson: 

Pursuant to the requirements of the Water Quality Control 
Commission (WQCC) regulations, Giant Refining Company i s applying 
for renewal of Groundwater Discharge Plan GW-32. The application 
i s for Giant's Ciniza refinery, which i s located in Section 28 and 
33, Township 15 North, Range 15 West, NMPM, McKinley County, 
New Mexico. The original plan was approved August 1, 1986 and was 
renewed on August 14, 1991. The current plan will expire on 
August 1, 1996. 

The current plan consists of the original plan (August 1, 1986), 
subsequent permit modifications (December 12, 1986, March 5, 1987, 
and June 4, 1987 [1st modification]; February 20, 1990 [2nd 
modification]; and July 10 and 13, 1990 [3rd modification]), the 
Discharge Plan renewal (August 14, 1991) and i t s subsequent 
modifications (August 21, 1992, September 21, 1993, March 15, 1995, 
and June 14, 1995). There are no other changes in Giant's 
discharge status and no changes are anticipated within the time 
frame of this application and the renewal of Discharge Plan GW-32. 

This application for the Groundwater Discharge Plan GW-32 i s 
submitted pursuant to Section 3-106 of the New Mexico Water Quality 
Control regulations. 

A Division of Giant Industries, Inc. 



I f you require additional information, please contact me at 
(505) 722-077. 

Sincerely, 

Lynn She1ton 
Senior Environmental Coordinator 
Giant Refining Company 

cc: David C. Pavlich 
Health, Safety, and Environmental Manager 
Giant Refining Company 

Kim Bullerdick 
Corporate Counsel 
Giant Industries Arizona, Inc. 

(SRP)[HPDOCS\TLS\HKOCD.321] 



* STATE OF NEW MEXICO f . 

ENERGY. .NERALS AND NATURAL RESOURCES. APARTMENT 
OIL CONSERVATION DIVISION 

2040 S. PACHECO 
SANTA FE. NEW MEXICO 87505 

1505) 827-7131 

June 14, 1995 

CERTIFIED MAIL 
RETURN RECEIPT NO. Z-765-962-696 

Mr. John J. Stokes 
Giant Refining - Ciniza Refinery 
Route 3, Box 7 
Gallup, NM 87301 

RE: Approval of Landfarm 
Discharge Plan GW-032 Modification 
Giant Ciniza Refinery 
McKinley County, New Mexico 

Dear Mr. Stokes: 

The discharge plan modification GW-032 for the Giant Ciniza Refinery Landfarm located 
in Section 28 and Section 33, Township 15 North, Range 15 West, NMPM, McKinley County, 
New Mexico, is hereby approved under the conditions contained in the enclosed attachment. 
The discharge plan modification consists of the landfarm application and its contents dated April 
12, 1995. 

The discharge plan modification application was submitted pursuant to Section 3-106 of the New 
Mexico Water Quality Control Commission Regulations. Please note Sections 3-109.E and 3-
109.F which provide for possible future amendments or modifications of the plan. Please be 
advised that the approval of this plan does not relieve Giant Refining Co. of liability should the 
operations associated with this facility result in pollution of surface water, ground water, or the 
environment. In additon, OCD approval does not relieve Giant of responsibility for compliance 
with any other Federal, State, or Local laws and/or regulations. 

Please be advised that all exposed pits, including lined pits and open top tanks (tanks exceeding 
16 feet in diameter), shall be screened, netted, or otherwise rendered nonhazardous to wildlife 
including migratory birds. 



Mr. John J. Stokes 
June 14, 1995 
Page 2 

Please note that Section 3-104 of the regulations requires that "When a plan has been approved, 
discharges must be consistent with the terms and conditions of the plan." Pursuant to Section 
3-107.C you are required to notify the Director of any facility expansion, production increase, 
or process modification that would result in any change in the discharge of water quality or 
volume. 

This modification approval to the existing discharge plan will expire August 14, 1996, and you 
should submit an application for renewal in ample time before this date. 

The discharge plan modification for the Giant Refining Co. Ciniza GW-032 is subject to the 
WQCC Regulation 3-114 discharge plan modification fee. Every billable facility submitting a 
discharge plan for modification shall be assessed a fee equal to the filing fee of fifty dollars 
($50) plus the flat fee of three-thousand, nine-h'?ndred and ten dollars ($3910) for Refineries 
filing for modification of existing discharge plans. 

The filing fee and flat fee for the approved discharge plan modification has not been received 
by the OCD. The checks should be submitted to the NMED - Water Quality Management 
through the NMOCD office in Santa Fe, New Mexico. 

On behalf of the staff of the Oil Conservation Division, I wish to thank you and your staff for 
your cooperation during this discharge plan review. 

Sincerely, 

William J. LeMay 
Director 

WJL/pws 
Attachment 

XC : Denny Foust 



Mr. John J. Stokes 
June 14, 1995 
Page 3 

ATTACHMENT TO OCD PERMIT APPROVAL 
Giant Refining Co. Ciniza Refinery 

(June 14, 1995) 

LANDFARM OPERATION 

1. All operating procedures where not specified below will be adhered to as outlined in the 
application as submitted by Mr. John Stokes with Giant Refining dated April 12, 1995. 

2. The facility will be fenced aiid have a sign at the entrance. The sign v/ill be legible from 
at least 50 feet and will contain the following information: a) name ofthe facility, b) the 
permit number GW-032, c) location by section, township and range, and d) emergency 
phone number. 

3. An adequate berm will be constructed and maintained to prevent runoff and runon for 
that portion of the facility containing contaminated soils. 

4. All contaminated soils received at the facility will be spread and disked within 72 hours 
of receipt. 

5. Soils will be spread in six inch lifts or less. 

6. Soils will be disked a minimum of once every two weeks to enhance biodegradation of 
the contaminants. 

7. Successive lifts of contaminated soils will not be spread until a laboratory measurement 
of Total Petroleum Hydrocarbons (TPH) in the previous lift is less than 100 parts per 
million (ppm), and the sum of all aromatic hydrocarbons (BTEX) is less than 50 ppm, 
and the benzene concentration is less than 10 ppm. Comprehensive records of laboratory 
analysis and the sampling locations will be maintained at the facility. Authorization from 
the OCD will be obtained prior to the spreading of successive lifts and/or removal of the 
remediated soils. 

8. Only oilfield wastes regulated by the OCD which are exempt from RCRA Subtitle C 
regulations or non-hazardous by characteristic testing will be accepted at the facility. 
Solids from operations not currently exempt under RCRA Subtitle C or mixed 
exempt/non-exempt solids will be tested for the appropriate hazardous Characteristics and 
submitted to OCD for approval prior to acceptance. Comprehensive records of all 
laboratory analyses and sample locations will be maintained by the Giant Refining Co. 



Mr. John J. Stokes 
June 14, 1995 
Page 4 

9. Moisture will be added as necessary to enhance biodegradation and to control blowing 
dust. There will be no ponding, pooling or runoff allowed. Any ponding of 
precipitation will be removed within seventy-two (72) hours of discovery. 

10. Enhanced bio-remediation through the application of microbes (bugs) and/or fertilizers 
will only be permitted after prior approval from the OCD. Request for the application 
of microbes must include the location of the area designated for the bioremediation 
program, composition of additives, and the method, amount and frequency of application. 

11. No free liquids or soils with free liquids will be accepted at the facility. 

12. Comprehensive records of all materials received at the facility will be maintained at the 
facility. The records for each load will include: a) the origin, b) date received, c) 
quantity, d) exempt or non-exempt status and analyses for hazardous constituents if 
required, and e) exact cell location and any addition of microbes, moisture, fertilizers, 
etc. 

TREATMENT ZONE MONITORING 

1. One (1) background sample will be taken from the center portion of the landfarm two (2) 
feet below the native ground surface. The sample will be analyzed for tptal petroleum 
hydrocarbons (TPH), general chemistry, and heavy metals using EPA approved methods. 

2. A treatment zone not to exceed three (3) feet beneath the landfarm will be monitored. 
A minimum of one random soil sample will be taken from each cell, with no cell being 
larger than five acres, six (6) months after the first contaminated soils are received in the 
cell and then quarterly thereafter. The sample will be taken at two (2) to three (3) feet 
below the native ground surface. 

3. The soil samples will be analyzed using approved EPA methods for TPH and BTEX 
quarterly, and general chemistry and heavy metals annually. 

4. After obtaining the soil samples the bore holes will be filled with an impermeable 
material such as bentonite cement. 



Mr. John J. Stokes 
June 14, 1995 
Page 5 

REPORTING 

1. Analytical results from the treatment zone monitoring will be submitted to the OCD 
Santa Fe Office within thirty (30) days of receipt from the laboratory. 

2. The OCD will notified of any break, spill, or any other circumstance that could constitute 
a hazard or has potential to result in contamination in accordance with OCD Rule 116 
and WQCC section 1-203. 

CLOSURE 

The Giant will notify the OCD upon cessation of operations. Upon cessation of 
landfarming operations for six (6) consecutive months, the Giant will complete cleanup 
of constructed facilities and restoration of the facility site within the following six (6) 
months, unless an extension is granted by the Director of the OCD. When the facility 
is to be closed no new material will be accepted. Existing soils will be remediated until 
they meet the OCD standards in effect at the time of closure. The area will then be 
reseeded with indigenous grasses and allowed to return to its natural state. Closure will 
be pursuant to all OCD requirements in affect at the time of closure. 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

8040 S. PACHECO 
SANTA FE, NEW MEXICO 87505 

(505)827-7131 

March 15, 1995 

CERTIFIED MAIL 
RETURN RECEIPT NO.Z-765-962-647 

Mr. Walter D. Toomer 
Giant Refining - Ciniza 
Route 3, Box 7 
Gallup, NM 87301 

RE: Tank Modification 
Discharge Plan # GW 32 
Giant Ciniza Refinery 

Dear Mr. Toomer: 

The New Mexico Oil Conservation Division (OCD) has received Giant's letter dated February 
16, 1995 requesting the replacement of the API oil/water separator with three 5,000 barrel 
internal floating roof tanks. Your request is considered a minor modification to the above 
referenced discharge plan and public notice was not issued. 

The requested modification is hereby approved with the condition that Giant submit a 
"closure plan" for the existing API oil/water separator pit. 

The Application for modification was submitted pursuant to Water Quality Control Commission 
(WQCC) Regulation 3-107.C and is approved pursuant to WQCC Regulation 3-109. Please note 
that "When a plan has been approved, discharges must be consistent with the terms and 
conditions of the plan". Pursuant to Section 3-107.C you are required to notify the Director of 
any facility expansion, production increase or process modification that would result in a 
significant modification in the discharge of potential ground water contaminants. 



Mr. Walter D. Toomer 
March 15, 1995 
Page 2 

Note, that OCD approval does not relieve Giant of liability should your operation result in actual 
contamination of surface waters, ground waters or the environment which is result of this work 
plan. In addition , OCD approval does not relieve Giant of responsibility for compliance with 
any other Federal, State, or local laws and/or regulations. 

If you have any questions please feel free to call Pat Sanchez at (505)-827-7156. 

Director 

WJL/pws 

XC: Denny Foust 
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ENERr MINERALS AND h 

OIL CON . -1 7ATI0N DIVISION 

? ^ RESOURCEDEPARTMENT 

r 
BRUCE KING 

September 21, 1993 
POST OFFICE BOX 2088 

STATE LANO OFFICE BUILOING 
SANTA FE. NEW MEXICO 87504 

(505) 827-5800 

GOVERNOR 

ANITA LOCKWCIOD 
CABINET SECRETARY 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-667-242-389 

Mr. Lynn Shelton 
Giant Refining Company 
Route 3, Box 7 
Gallup, New Mexico 87301 

RE: MONITOR WELL OW-1 
GIANT CINIZA REFINERY 
MCKINLEY COUNTY, NEW MEXICO 

Dear Mr. Shelton: 

The New Mexico O i l Conservation Division (OCD) has reviewed Giant 
Refining Company's September 7, 1993 correspondence proposing a 
modification of the sampling schedule f o r monitor w e l l OW-1 at the 
Giant Ciniza Refinery. The proposed modification i s a r e s u l t of 
recent laboratory a n a l y t i c a l r e s u l t s showing low levels of aromatic 
hydrocarbons i n ground water from t h i s monitor w e l l . 

The above referenced monitoring proposal i s hereby approved with 
the following conditions: 

1. Giant w i l l submit the r e s u l t s of the sampling t o OCD on a 
qua r t e r l y basis. 

2. Giant w i l l submit the proposed assessment of the quarterly 
sampling t o OCD by December 1, 1994. 

Please be advised t h a t OCD approval does not r e l i e v e Giant 
of f u t u r e l i a b i l i t y should the contaminants i n t h i s w e l l exceed New 
Mexico Water Quality Control Commission ground water standards or 
pose a thr e a t t o public health or surface waters. I n addition, OCD 
approval does not r e l i e v e Giant of r e s p o n s i b i l i t y f o r compliance 
w i t h any other federal, state or l o c a l laws and/or regulations. 

I f you have any questions, please contact me/at (505) 827-5885. 

William C. Olson 
Hydrogeologist 
Environmental Bureau 

xc: OCD Aztec Office 



STATE OF NEW MEXICO 

EN ERG. MINERALS AND NATURAL RESOURCE .DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING August 21, 1992 POST OFFICE BOX 2088 
STATE LANO OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
1505) 827-5800 

GOVERNOR 

CERTIFIED MAIL 
RETURN RECEIPT NO:P-667-242-143 

Mr. Lynn Shelton 
Giant Refining Company 
Route 3, Box 7 
Gallup, New Mexico 87301 

RE: Discharge Plan GW-32 
Ciniza Refinery 
McKinley County, New Mexico 

Dear Mr. Shelton: 

The modification of groundwater discharge plan GW-32 f o r the Giant 
Refining Company Ciniza Refinery located i n the S/4, Section 28, 
and the N 3/4, Section 33, Township 15 North, Range 15 West, NMPM, 
McKinley County, New Mexico i s hereby approved. The discharge plan 
modification consists of the discharge plan as renewed on August 
14, 1991 and the modification application dated July 24, 1992. 

The discharge plan modification was submitted pursuant t o Section 
3-107.C of the Water Quality Control Commission Regulations. I t i s 
approved pursuant t o section 3-109.A. Please note Section 3-109.F., 
which provides f o r possible future amendment of the plan. Please be 
advised t h a t approval of t h i s plan does not r e l i e v e you of 
l i a b i l i t y should your operation r e s u l t i n actual p o l l u t i o n of 
surface or ground waters or the environment which may be actionable 
under other laws and/or regulations. 

Please be advised t h a t a l l exposed p i t s , including l i n e d p i t s and 
open top tanks (tanks exceeding 16 feet i n diameter) s h a l l be 
screened, netted or otherwise rendered nonhazardous t o w i l d l i f e 
including migratory b i r d s . 

Please note t h a t section 3-104 of the regulations requires t h a t 
"When a plan has been approved, discharges must be consistent with 
the terms and conditions of the plan". Pursuant t o Section 3-
107.c. you are required t o n o t i f y the Director of any f a c i l i t y 
expansion, production increase, or process modification t h a t would 
r e s u l t i n any change i n the discharge of water q u a l i t y or volume. 



Pursuant to Section 3-109.g.4., the renewed plan approval was for 
a period of five years. The approval will expire August 14, 1996 
and modification of a plan during its term does not alter the 
expiration date. 

The discharge plan modification is a minor modification and public 
notice is not required. Since the modification does not appreciably 
alter the discharge quality or quantity, the Director has waived 
the modification fee. 

On behalf of the staff of the Oil Conservation Division, I wish to 
thank you and your staff for your cooperation during this discharge 
plan modification review. 

Sincerely, 

William J 
Director 

WJL/rca 

xc: Denny Foust - OCD Aztec Office 
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b I A I fc: Ur- N t W MCAIUU 

EN ERG MINERALS AND NATURAL RESOURCE DEPARTMENT 
OIL CONSERVATION DIVISION 

BRUCE KING 
GOVERNOR 

POST OFFICE BOX 2088 
STATE LANO OFFICE BUILDING 

SANTA FE. NEW MEXICO S7504 
(SOS) 827-5800 August 14, 1991 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-756-666-151 

Mr. Claud Rosendale 
Environmental Manager 
Giant Refining Company 
Route 3, Box 7 
Gallup, New Mexico 87301 

RE: Discharge Plan GW-32 
Ciniza Refinery 

McKinley County, New Mexico 

Dear Mr. Rosendale: 
The groundwater discharge plan renewal (GW-32) for the Giant Refining Company Ciniza 
Refinery located in the S/4 of Section 28, the N 3/4 of Section 33, Township 15 North, Range 
15 West, NMPM, McKinley County, New Mexico is hereby approved. The discharge plan 
consists of the original plan as approved August 1, 1986, the renewal application dated July 24, 
1990 and materials dated August 9, 1991 submitted as a supplement to the application. 

The discharge plan was submitted pursuant to Section 3-106 of the New Mexico Water Quality 
Control Commission Regulations. It is renewed pursuant to Section 3-109.A. Please note 
Section 3-109.F., which provides for the possible future amendments of the plan. Please be 
advised that the approval of this plan does not relieve you of liability should your operation 
result in actual pollution of surface or ground waters or the environment which may be 
actionable under other laws and/or regulations. 

Please be advised that all exposed pits, including lined pits and open top tanks (tanks exceeding 
16 feet in diameter), shall be screened, netted, or otherwise rendered nonhazardous to wildlife 
including migratory birds. 



ITH. v,iauu tvuscnaaie * 
August 14, 1991 
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STATE OF NEW MEXICO 

ENERb i, MINERALS AND NATURAL RESOURCES L.-r'ARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
ISOSI 827-5800 

GOVERNOR 

July 19, 1990 

Mr. Claud Rosendale 
Giant Refining Company 
Route 3, Box 7 
Gallup, New Mexico 87301 

RE: Discharge Plan (GW-32) Modification Ciniza Refinery and Travel Center 
McKinley County, New Mexico 

Dear Mr. Rosendale: 

The Oil Conservation Division (OCD) has received your discharge plan 
modification requests dated July 10, 1990 and July 13, 1990. The proposed 
modification dated July 10, 1990 is for the installation of a drain sump at the 
Travel Center and the proposed modification dated July 13, 1990 is for 
installation of a spray evaporation system at pond #2 at the refinery. The 
modifications will not alter the volumes of effluent discharged and are hereby 
approved with the following conditions: 

1. Individual sprinklers in the spray system will be oriented to direct the fluid 
spray so that no direct spray or windblown draft will leave the confines 
of Pond #2. 

2. The spray system will not be operated when wind conditions will allow 
spray or salt precipitates to drift outside the confines of Pond #2. 

The modifications do not appreciably alter the volumes or characteristics of 
your discharges, therefore public notice was not issued. 

Please be aware that approval of these modifications does not relieve you of 
liability should your operation result in actual pollution of surface or ground 
waters or the environment actionable under other laws and/or regulations. 

If you have any questions, please do not hesitate to contact Roger Anderson 
at (505) 827-5884. 

cc: OCD Aztec Office 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES Db MRTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) 827-5800 

GOVERNOR 

February 28, 1990 

Mr. Claud Rosendale 
Environmental Manager 
Giant Refining Company 
Route 3, Box 7 
Gallup, New Mexico 87301 

RE: Request For Modification To Groundwater Discharge Plan (GW-32) 

Dear Mr. Rosendale: 

The New Mexico Oil Conservation Division (OCD) has reviewed Giant Industries 
Inc. February 20, 1990 request to modify the August 1, 1986 Groundwater 
Discharge Plan (GW-32), Ciniza Refinery - Monitoring and Reporting Schedule. 
OCD approves of Giant Industries Inc. request to conduct monitor well sampling 
events in the spring and fail at the time of RCRA samplings. 

No modified schedule was included for submitting reports containing the 
monitor well sampling analytical results. Therefore, OCD expects to receive 
analytical reports within 30 days of analysis receipt verification as required in 
the August 1, 1989 Groundwater Discharge Plan (GW-32), Ciniza Refinery -
Monitoring and Reporting Schedule. In addition, OCD requests that Giant 
Industries give OCD at least 2 weeks notice prior to monitor well sampling 
events so that OCD may be given the opportunity to split samples. 

If you have any questions, please contact Bill Olson, of my staff, at 827-5885. 

Sincerely, 

DGB/WCO/sl 

cc: F. Chavez, Aztec District Office 



STATE OF NEW MtXIUU 

ENER Y AND MINERALS DEPA TMENT 
OIL CONSERVATION DIVISION 

m. 
GARREY CARRUTHERS 

GOVERNOR 
POST OFFICE BOX 2QB8 

STATE LAND OFFICE BUILDING 
SANTA FE. NEW MEXICO 87501 

(505) 897-5800 

June 10, 1987 

Mr. R.L. McClenahan, J r . 
Environmental Coordinator 
Giant Refining Company 
Route 3, Box 7 
Gallup, NM 87301 

RE: Discharge Plan (GW-32) Modif i c a t i o n 

The modification to previously approved groundwater discharge 
plan (GW-32) f o r the Giant Ciniza Refinery located i n Sections 
28 and 33 of Township 15 North, Range 15 West, NMPM, McKinley 
County, New Mexico, i s hereby approved. The modification 
consists of the a p p l i c a t i o n dated December 12, 1986, and 
materials dated March 5, 1987 and June 4, 1987, submitted as 
supplements. The discharge plan (GW-32) was approved 
August 1, 1986. 

The a p p l i c a t i o n f o r mo d i f i c a t i o n was submitted pursuant t o WQCC 
Regulation 3-107.C and i s approved pursuant t o WQCC Regulation 
3-109. Please be advised t h a t the approval of t h i s 
m o dification does not r e l i e v e you of l i a b i l i t y should your 
operation r e s u l t i n actual p o l l u t i o n of surface or ground 
waters which may be actionable under other laws and/or 
regulations. 

There w i l l be no routine monitoring or repor t i n g requirements 
other than those mentioned i n the plan and modification. 

Please note t h a t Section 3-104 of the regulations requires th a t 
"When a plan has been approved, discharges must be consistent 
w i t h the terms and conditions of the plan." Pursuant to 
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Section 3-107.C. you are required to n o t i f y the Director of any 
f a c i l i t y expansion, production increase or process modification 
t h a t would r e s u l t i n any s i g n i f i c a n t modification i n the 
discharge of water contaminants. 

Sincerely, v J V 

WJL/RA/ag 

Director 

xc: OCD-Aztec 



S T A T E O F N E W M E X I C O 

E N E R G 'AND M I N E R A L S D E P / i T M E N T 
O I L C O N S E R V A T I O N D I V I S I O N 

TONEVANAYA 
GOVERNOR 

November 6, 1986 POST OFFICE BOX 2088 
STATE U N O OFFICE BUILDING 

SANTA FE. NEW MEXICO 87501-2088 
(505) 827-5800 

CERTIFIED MAIL 
RETUF.N PECEIPT REQUESTED 

Mr. Robert L. McClenahan, Jr. 
Environmental Coordinator 
Giant Refining Company 
Rcute 3, Box 7 
Gallup, New Mexico 87301 

RE: MONITORING SCHEDULE FOR CINIZA REFINERY, GW-32 

Dear Mr. McClenahan: 

In response to your requests in Giant's letter of October 13, 1986, the 
following minor changes to the Discharge Plan Monitoring and Reporting 
Schedule are approved. 

1. Flow measurement of API wastewater at the entrance to Pond 
#1 and outlet from Pond #2. Flow of the neutralization 
stream w i l l also be measured. 

2. MW-Series monitor wells sampled April and October (instead 
of January and July) for required RCRA constituents. 

3. MW-Series monitor wells sampled October, 1986; April, 1987; 
thence anually beginning October, 1987 for required discharge 
plan contaminants. 

4. Annual January sampling of SMW and required OW wells for 
required discharge plan contaminants. 

A revised Monitoring and Reporting Schedule based on your letter is 
enclosed. I f you have any questions on the revised schedule, please le t me 
knew. I can be reached by telephone at 827-5812. Jj 

..-'•Sincerely, «*' 

DAVID G. BOYER 
Eydrogeologist/Environmental Bureau Chief 

DGB:dp 

Enc. 

cc: Alberto Gutierrez, Geoscience Consultants, Ltd. 
Carlos Guerra, Giant Industries 
Frank Chavez, CCD-Aztec 



' CINIZA REFINERY 

Monitoring and Reporting Schedule 

: schedule below sumnarizes the routine monitoring and reporting agreed to be performed by Giant as part of the discharge 
in for the Ciniza Fief inery (GW-32). While this summary is meant to be inclusive, i f any differences occur between the 
ledule presented here and presented in the discharge plan, the discharge plan (including subsequent correspondence) is the 
ltrolling document. 

Sampling 
Monitoring Parameters 

C separator effluent quarterly Flew rate of discharge 
the entrance to Pond #1 and 
;let frcm Pond 42 for four con-
rutive quarters, thence b i -
lually coincidentally with high-
jw periods. Neutralization 
ream measured on same schedule. 

Reporting Discharge Plan 
Frequency Reference 

Quarterly reports during f i r s t Giant's response to CCD'corn-
year on same schedule as RCRA ments, p. 11, dated 2/3/86; 
results to NMEID; annual there- p. 2, Giant's letter dated 
after with submittal to CCD 4/30/86; p. 4, Giant's lettei 
within 30 days of receipt and dated 6/26/86; Giant's lette. 
verification". dated 10/13/86. 

rated lagoon input for four 
liters, thence annually. 

BOD Same as above p. 2, Giant's letter dated 
4/30/86; and p. 4, Giant's 
letter dated 6/26/86 

aporation ponds inspected 
.ithly for freeboard, fluid 
rels, and seepage. Inspec-
on also after 10-year preci-
tation event (1.8"/24 hrs.) 
>asured at refinery. 

None None. Refinery records 
kept on monthly inspec­
tions, and on precipi­
tation events exceeding 
1.8" per 24 hrs. 

p. 3, Giant's letter dated 
4/30/86; and p. 4, Giant's 
letter dated 6/26/86 

-Series monitor wells sampled 
r i l and October, as per RCRA. 
W-Series sampled for four 
nsecutive quarters, thence 
nuary and July, as per RCRA. 

RCRA constituents as 
approved by EID (in­
cluding conductivity, 
TOC, TOX,and pH) 

Copies of RCRA f!W and SMW 
results sent to CCD on 
same as to NMEID. 

Giant's response to OCD 
comments, p. 11, dated 
2/3/86; p. 3, Giant's 
letter dated 4/3/86; Giant's 
letter dated 10/13/86. 

-Series monitor wells sampled 
tobar, 1986, and April, 1987, 
ence annually beginning October, 
37, at time of RCRA sampling. 

W-Series monitor wells sampled 
r i l and July 19S6, January, 
37, thence annually in January 
• tirre of RCRA sampling. 

sodium, potassium, 
calcium, magnesium, 
chloride, sulfate, 
carbonate-bicarbonate, 
IDS, pH, and conductance 

sodium, potassium, 
calcium, magnesium, 
chloride, sulfate, 
carbonate-bicarbonate, 
TDS, pH, conductance, 
and volatile aromatic 
hydrocarbons (BTX) 

Submit 1986 results with 
January 1987 results by 
March 1, 1987. Thereafter 
annual results submitted 
within 30 days of analysis 
receiot verification. 

Same as immediately 
above 

Giant's response to OCD 
comments, p. 11, dated 
2/3/86; p. 3, Giant's 
letter dated 4/3/86; p. 
4, Giant's letter dated 
6/26/86; Giant's letter 
dated 10/13/86. 

Same as immediately 
above 

nitor Wells OW1, CW2 and 
i3, sampled annually in ! 

nuarv." 

Same as immediately 
above 

Submitted within 30 days 
of analysis receipt and 
verification 

p. 3, Giant's letter 
dated 4/3/86; p. 4, 
Giant's letter dated 
6/26/86; Giant's letter 
dated 10/13/86 

Revised 11/4/86 
CCD/DGB 



TONEY ANAYA 
GOVERNOR 

S T A T E O F N E W I V I f c A J U U >. ; 

E N E R C ' AND M I N E R A L S D E P - R T M E N T 
O I L C O N S E R V A T I O N D I V I S I O N 

August 1, 1986 
POST OFFICE BOX S0S8 

STATE LANO OFFICE BUILDING 
SANTA FE. NEW MEXICO 87501 -2088 

(505) 827-5800 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Carl Shook, Vice President 
Refining Operations 
Giant Refining Company 
Route 3, Box 7 

Gallup, New Mexico 87301 

RE: GROUNDWATER DISCHARGE PLAN FOR CINIZA REFINERY (GW-32) 

Dear Mr. Shook: 
The groundwater discharge plan (GW-32) for Giant Ciniza Refinery located in 
Sections 28 and 33 of Township 15 North, Range 15 West, (NMPM) McKinley 
County, New Mexico, i s hereby approved. The approved discharge plan 
consists of the plan dated November 25, 1985, and the materials dated 
February 3, 1986; April 30, 1986; June 26, 1986; and July 30, 1986, 
submitted as supplements to the discharge plan. 

The discharge plan was submitted pursuant to Section 3-106 of the N.M. Water 
Quality Control Commission Regulations. I t is approved pursuant to Section 
3-109. Please note subsections 3-109.E. and 3-109.F., which provide for 
possible future amendment of the plan. Please be advised that the approval 
of this Plan does not relieve you of l i a b i l i t y should your operation result 
in actual pollution of surface or groundwaters which may be actionable under 
Other laws and/or regulations. 

The monitoring and reporting shall be specified i n the discharge plan and 
supplements thereto. These requirements are summarized on the attached 
sheet. Any inadvertent emissions from this summary of a discharge plan 
monitoring or reporting requirement shall not relieve you of responsibility 
for compliance with that requirement.'' 

Please note that Section 3-104 of the regulations requires that "When a plan 
has been approved, discharges must be consistent with the terms and 
conditions of the plan." Pursuant to Section 3-107.C. you are required to 
notify the director of any f a c i l i t y expansion, production increase, or 
process modification that would result i n any significant modification in 
the discharge of water contaminants. 

Please be aware that in this discharge plan you have made commitments which 
are legally enforceable under the New Mexico Water Quality Act. These 
include constructing a l l aspects of your installation as designed, and 
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canpletely f u l f i l l i n g a l l monitoring commitments on schedule. You are 
susceptible to fines should you not f u l f i l l these obligations. 

Pursuant to subsection 3-109.G.4., this plan approval is for a period of 
five (5) years. This approval w i l l expire August 1, 1991, and you should 
submit an application for new approval i n ample time before that date. 

On behalf of the staff of the Oil Conservation Division, I wish to thank 
you, your staff, and consultants for cooperation during this discharge plan 
review. 

R. L. STAMETS 
Director 

RLS:DGB:dp 

Attachment 

cc: Carlos Guerra, Giant Industries 
Alberto Gutierrez, Geoscience Consultants 
W. Perry Pearce, Montgomery and Andrews 
Peter Pache, NMEID 1 

5 I t } SENDER:* Complete items 1,2,3 and 4 . , * ' - V f r 

Putv'oVJr iddreW'liMfie "RETURN TO : ipace pri the\ * 
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Dames & Moore «oouPi 
r- Albuqut? ^ f ? , - (505) 883-5885 

March 11 , 1981 

Shell O i l Company 
Box 7, Route 3 
Gallup, New Mexico 87301 

At ten t ion : Mr. M i t c h e l l Sapp 

Gentlemen: 

This l e t t e r transmits three (3) copies of our f i n a l report, 
"Ground Water and Soils I n v e s t i g a t i o n , Ciniza Refinery, Near Gallup, 
New Mexico, For Shell O i l Company". This work was performed under 
Purchase Order No. CR-2149. 

The report provides a s i g n i f i c a n t ^ p a r t of the information re­
quired to develop a closure plan and post-closure plan for a hazard­
ous waste land treatment f a c i l i t y as prescribed under RCRA. 

We have appreciated the opportunity to perform these services 
for Shell O i l Company. Please contact us i f there are any questions. 

Yours very t r u l y , 

DAMES & MOORE 

William E. Mead 
Partner 

WEM:lj 

Attachment 



GROUND WATER AND SOILS INVESTIGATION 

CINIZA REFINERY 

NEAR GALLUP, NEW MEXICO 

FOR SHELL OIL COMPANY 

1.0 INTRODUCTION 

This report presents the r e s u l t s of our investigations at the 

Ciniza Refinery of Shell O i l Company near Gallup, New Mexico, r e l a t i v e 

to ground-water conditions i n the general v i c i n i t y of the plant and 

s o i l conditions i n the area to be used f o r t r e a t i n g s o l i d waste. 

Field work was commenced on October 27, 1980 and completed on Janu­

ary 6, 1981. 

2.0 PURPOSE AND SCOPE OF WORK 

The purpose of the work described herein was to provide data 

necessary f o r compliance with the In t e r i m Status permitting require­

ments of the Resources Conservation and Recovery Act of 1976 (RCRA), 

and included the following objectives: 

1. To characterize the geohydrologic regime i n the plant area and 

i t s immediate v i c i n i t y . 

2. To evaluate the extent of ground-water contamination, i f any, 

at the s i t e and the degree to which i t may be at t r i b u t a b l e to 

plant operation. 

Dames & Moore 



3. To assess the background physical and chemical c h a r a c t e r i s t i c s 

of the s o i l s and/or rock material i n the area used f o r 

land treatment of s o l i d waste. 

4. To assist Shell O i l Company i n achieving compliance with the 

RCRA Inte r i m Status Standards. 

The scope of work undertaken to f u l f i l l the above objectives com­

prised e s s e n t i a l l y Phases I and I I of the four-phase program described 

i n our o r i g i n a l proposal dated October 2, 1980, and included: 

1. The d r i l l i n g of 17 observation wells. 

2. The c o l l e c t i o n of ground-water samples and measurement of the 

water table . 

3. The excavation of f i v e t e s t p i t s i n the land treatment area. 

4. The c o l l e c t i o n of bulk and i n - s i t u s o i l samples from the test 

p i t s . 

5. The laboratory analysis of ground-water and s o i l samples for 

selected physical and chemical parameters. 

6. Assistance to Shell O i l Company i n preparing a description of 

the land treatment area and a preliminary plan f o r monitoring 

and sampling t h i s area during waste disposal a c t i v i t i e s . 

7. Preparation of a report describing the re s u l t s of these i n ­

vestigations . 

3.0 SITE DESCRIPTION 

The Ciniza Refinery i s located i n Sections 28 and 33 of T.15N., 

R.15W, and i n Section 4 of T.14N., R.15W., N.M.P.M. Drainage i s north 

and west toward the South Fork of the Puerco River, a westward-flowing 

Dames & Moore 



4.1.2 Ground-Water Investigation 

Seventeen observation wells were d r i l l e d by percussion methods to 

investigate the near-surface geology and ground-water hydrology at the 

s i t e . Permits to d r i l l these wells were issued by the New Mexico 

j^State Engineer. O r i g i n a l plans envisioned as many as 20 to 25 wells 

"^being d r i l l e d . However, fewer wells were found to be necessary to ade-
/ 

ts^Nfluately describe the hydrogeologic conditions. The wells ranged i n 

depth from 45 to 163 feet and were d r i l l e d e i t h e r at 8 or 10 inches i n 

diameter. A t o t a l of 1,505 feet of d r i l l i n g was completed. Four-

inch diameter PVC casing was i n s t a l l e d i n each we l l and included a 

perforated section at the desired depth i n t e r v a l . Approximately two 

feet of PVC casing were allowed to extend above ground l e v e l and the 

bottom end of the casing was plugged. The annular space between the 

PVC casing and the w a l l of the boring was packed w i t h gravel opposite 

the perforations and f o r a distance of several feet above the top of 

the perforations to allow for settlement. A Quick-Gel bentonite seal 

was emplaced above the gravel pack f o r an i n t e r v a l that varied from 

5 to 15 fee t among the several wells. The bentonite was followed 

either by sand concrete or by cement grout which extended to the 

ground surface. Grout emplacement was achieved by using a tremie pipe. 

Most of the wells which penetrated the sandstone artesian aquifer were 

inspected by a representative of the State Engineer's o f f i c e during the 

grout emplacment. 

A p r o t e c t i v e st e e l casing 8-5/8 inches i n diameter f i t t e d with a 

locking cap was installed"over the above-ground extension of the PVC 

casing i n each w e l l and was cemented i n place. 

-6" 
Dames & Moore 
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CINIZA REFINERY 

Monitoring and Reporting Schedule 

The schedule below summarizes the routine monitoring and reporting agreed to be performed by Giant as part of the discharge 
plan for the Ciniza Refinery (GW-32). While this sunrtiary i s meant to be inclusive, i f any differences occur between the 
schedule presented here and presented in the discharge plan, the discharge plan (including subsequent correspondence) i s ths 
controlling document. 

Monitoring 

API separator effluent quarterly 
at the two Weir locations for 
four consecutive quarters, thence 
bi-annually coincidentally with 
high-flow periods. Neutraliza­
tion stream measured on same 
schedule. 

Sampling 
Parameters 

Flow rate of discharge 

Reporting 
Frequency 

Quarterly reports during f i r s t 
year on same schedule as RCRA 
results to NMEID; annual there­
after with submittal to CCD 
within 30 days of receipt and 
verif i c a t i o n . 

Discharge Flan 
Reference 

Giant's response to CCD c 
ments, p. 11, dated 2/3/E 
p. 2, Giant's letter date 
4/30/86? p. 4, Giant's le 
dated 6/26/86 

Aerated lagoon inpv.* ror four 
quarters, thence annually. 

BOO Same as above p. 2, Giant's l e t t e r date 
4/30/86; and p. 4, Giant' 
l e t t e r dated 6/26/86 

Evaporation ponds inspected 
monthly for freeboard, f l u i d 
levels, and seepage. Inspec­
tion also after 10-year preci­
pitation event (1.8V24 hrs.) 
as measured at refinery. 

None None. Refinery records 
kept on monthly inspec­
tions, and on precipi­
tation events exceeding 
1.8" per 24 hrs. 

p. 3, Giant's l e t t e r date 
4/30/86; and p. 4, Giant' 
l e t t e r dated 6/26/86 

MW-Series monitor wells sampled 
January and July, as per RCRA. 
SMW-Series sampled for four 
consecutive quarters, thence 
January and July, as per RCRA. 

A l l approved RCRA 
(including contucti-
v i t y , TOC, TOX, and 
pH) 

Copies of RCRA MW and SMW 
results sent to CCD on 
same as to NMEID. 

Giant's response to CCD 
ccrm>ants, p. 11, dated 
2/3/86; p. 3, Giant's 
l e t t e r dated 4/3/86 

MW-Series monitor wells July, 
1986 and January 1987, thence 
annually at time of RCRA 
sampling. 

sodium, potassium, 
calcium, magnesium, 
chloride, sulfate, 
carbonate-bicarbonate, 
TDS, pH, and conductance 

Submit 1986 results with 
January 1987 results by 
March 1, 1987. Thereafter 
annual results submitted 
within 30 days of analysis 
receipt verification. 

Giant's response to CCD 
contents, p. 11, dated 
2/3/86; p. 3, Giant's 
l e t t e r dated 4/3/86; p. 
4, Giant's le t t e r dated 
6/26/86 

SMW-Series monitor wells 
April and July, 1986, January, 
1987, thence annually at time 
of RCRA sampling 

sodium, potassium, 
calcium, magnesium, 
chloride, sulfate, 
carbonate-bicarbonate, 
TDS, pH, conductance, 
and v o l a t i l e aromatic 
hydrocarbons (BTX) 

Same as immediately 
above 

Same as iirrnediately 
above 

Monitor Wells OW1, 0W2 and 
OW3, sampled annually 

Same as iinnediately 
above 

Submitted within 30 days 
of analysis receipt and 
verif i c a t i o n 

p. 3, Giant's le t t e r 
dated 4/3/86; p. 4 
Giant's l e t t e r dated 
6/26/86 
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OIL CONS efi , 

April 8, 1992 R E i 

'92 RPR in 

Edward Horst 
Program Manager 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

Re: Annual Groundwater Sampling Event 

Dear Mr. Horst: 

Pursuant to Attachment G, Part 2.B.ii., of the Part B Permit, Giant Refining 
Company intends to conduct i t s Annual Groundwater Sampling event on April 
13 to April 15, 1992 at i t s Ciniza Refinery. The schedule for purging and 
sampling i s : 

April 13, 1992 8:00 - 12:00 API Effluent,* 
Aerated Lagoon Effluent* 

12:30 - 4:30 Purge OW-1*, 0W-2*. 0W-3*' 
OW-11, MW-1, MW-2, MW-4, 
MW-5 

April 14, 1992 8:00-12:00 Sample 0W-1, 0W-2, 0W-3, 
OW-11, MW-1, MW-2, MW-4, 
MW-5 

April 14, 1992 12:30 - 4:30 Purge SMW-1, SMW-2, SMW-3, 
SMW-4, SMW-5, SMW-6 

April 15, 1992 8:00 - 12:00 Sample SMW-1, SMW-2, SMW-3 
SMW-4, SMW-5, SMW-6 

*For OCD 

Parameters for each sampling point are included in the attached l i s t s . 

I f you require any additional information, please contact me at (505) 
722-0227. 

Sincerely, 

Lynn Shelton 
Environmental Assistant 
Giant Refining Company - Ciniza 

TLS:sp 

rszzzza 
R E F I N I N G C O . 
Route 3, Box 7 
Gallup, New Mexico 

ftfl 8 HS 8 7 3 0 1 

505 
722-3833 

A Division of Giant Industries. Inc. 
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