
G W - 028 

MONITORING 
REPORT 

2008 Annual GW 
Report Vol. 1 
(Feb.2009) 



NEW M E X I C O 
ENVIRONMENT D E P A R T M E N T 

Hazardous Waste Bureau 

DIANE DENISH 
Lieutenant Governor 

BILL RICHARDSON 
Governor 

2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 

RON CURRY 
Secretary 

www. nmen v.stute. nm. us JON GOLDSTEIN 
Deputy Secretary 

CERTIFIED M A I L - RETURN RECEIPT REQUESTED 

September 30, 2009 

Darrell Moore 
Navajo Refining Company 
P.O. Box 159 
Artesia, New Mexico 88211-0159 

RE: NOTICE OF DISAPPROVAL 
2008 ANNUAL GROUNDWATER REPORT 
NAVAJO REFINING COMPANY, ARTESIA REFINERY 
EPA ID #: NMD048918817 
HWB-NRC-09-002 

Dear Mr. Moore: 

The New Mexico Environment Department (NMED) has received Navajo Refining Company's 
Artesia Refinery (Permittee) submittal, of the 2008 Annual Groundwater Report (Report), dated 
February 2009. NMED has reviewed the Report and hereby issues this Notice of Disapproval 
(NOD). The Permittee is not required to submit a revised Report; however, the Permittee must 
address the comments as indicated in this NOD in a Response Letter (Response) and make the 
required changes to all future groundwater monitoring reports. 

COMMENTS 

Comment 1 

The Permittee did not discuss its field methods and procedures or a chemical analytical program 
in the Report as required by Appendix EAm.i and EAm.ii of tlie Post Closure Care Permit. The 
Permittee did not follow the outline in Appendix E.4 ofthe Post Closure Care Permit (Permit), 
contrary to the statements in the Executive Summary. For all future reports, the Permittee must 
follow the outline in the Permit. 
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Comment 2 

In the Executive Summary, page 2, and the Scope of Services, page 7, the Pennittee references 
the "First Sampling Event" and the "Second Sampling Event" without referring to the dates of 
the sampling events. In future reports, the Permittee must reference dates of sampling events at 
least once before referring to them in general terms such as "First Sampling Event" in order to 
provide context to their statements. 

Comment 3 

The Permittee states in the Executive Summary, page 2, and Scope of Services, page 7, that 
samples were not collected from MW-28 and MW-39 between the "First and Second Sampling 
Events" because [phase separated hydrocarbons] (PSH) were present in the wells. However, 
analytical data was provided for these wells for the "First Sampling Event" in Table 1. 
Additionally, the Permittee states that samples were not collected from wells RW-1 and RW-18 
during the "First and Second Sampling Events;" this was repeated in Table 2. However, Table 1 
provides analytical data for both RW-1 and RW-18. All future annual groundwater monitoring 
reports must contain text and tables that do not conflict. 

Comment 4 

In the Executive Summary, page 2 and the Scope of Services, page 7, the Permittee states that 
TEL-1, TEL-2, and TEL-3 were not sampled during the "First Sampling Event" due to the 
presence of PSH. Later, in the Executive Summary, page 3 and in Section 7, Conclusions, page 
15, bullet 4, the Permittee states "[t]he PSH thickness in the vicinity of the former TEL 
impoundments has been reduced to a sheen" if only a sheen was present then PSH would not 
have been detected and the wells would have been sampleable. In fact, Table 1 (2008 
Groundwater Monitoring Program Analytical Results) and Table 2 (Summary of Field 
Observations 2008) provide analytical results and Field Observations for the "First Sampling 
Event" for TEL-1, TEL-2, and TEL-3. It is not clear whether the TEL-1, TEL-2, and TEL-3 
contained PSH and were sampled, if PSH was not present, or if tlie data provided is erroneous. 
Tlie Permittee must explain or resolve these discrepancies in the Response. 

Comment 5 

In the Executive Sirrnmary, page 3, bullet 6, the Permittee states "[n]ew wells installed in the 
northwestern portion of the refinery contained significant PSH (3 to 5 feet in April 2008) but the 
PSH did not rebound following removal. Only 0.02 feet of PSH existed in the wells during the 
September 2008 monitoring." The term "new wells" is not defined. In the Response, the 
Permittee must identify the "new wells." In future groundwater monitoruig reports, the 
Permittee reference wells by name. 
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Comment 6 

In the Scope of Services Section under the Collection of Groundwater Samples for Chemical 
Analyses, page 6, the Peimittee states that "[groundwater samples were obtained from each well 
that contained no PSH using low-flow sampling procedures consistent with the approved work 
plan." The Permittee does not provide a description of the sampling procedure actually used in 
the field and field notes are not included in the Report. In the Response, the Permittee must 
include a detailed description of the sampling methods used to collect groundwater samples 
during each sampling event. See also Comment 1. A description of sampling methods must be 
included in future groundwater monitoring reports. 

Comment 7 

In Section 5.5, Irrigation Wells, the Permittee lists the irrigation wells that were sampled to 
include "MW-1R, RA #313, RA #314, RA #3156, RA#4196, RA#4798, and the La Rue Well." 
It is NMED's understanding that MW IR is a monitoring well, not an irrigation well. In the 
Response, the Permittee must clarify if this well is an irrigation well and make any necessary 
revisions to future annual groundwater monitoring reports. In addition, in the Response, the 
Permittee explain why irrigation wells RA-3723 and RA-3353 were not sampled; they are 
required to be sampled in accordance with Table 1 (Navajo Refining Company Groundwater 
Monitoring Schedule). In future groundwater monitoring reports, if wells are not sampled, the 
Permittee must explain why the wells were not sampled. 

Comment 8 

In Section 6, Remediation System Monitoring, page 13-14, the Permittee states "[fjor 2008, the 
reported volume of recovered water was 23,371,014 gallons and the reported volume of 
recovered PSH was 57,662 gallons. From 2005 through 2007, the recovered water volume 
ranged from approximately 128,000 to 3,038,000 gallons and the reported volume of recovered 
PSH has ranged from 617 to nearly 30,000 gallons. Thus, the volume of water and PSH reported 
as recovered for 2008 appears to be inaccurate, due to incorrect recordings of pump clock 
readings. Options for more accurate methods of measuring the actual volumes of recovered 
fluids will be investigated and may be implemented during the second quarter of 2009." The 
Permittee's problems with the groundwater and PSH recovery system are not well defined in the 
Report. The Permittee must explain the reasoning behind the belief that the 2008 numbers are 
incorrect and the pre-2008 numbers are correct. In the Response, the Permittee must summarize 
the problems encountered in data collection and discuss in considerably more detail the 
challenges and possible solutions with collecting accurate data. The description must include the 
methods currently used to record the volumes of water and oil pumped from the recovery wells 
and the method for calculating the amount of groundwater versus PSH. All necessary changes 
must be addressed in future groundwater monitoring reports. 
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Comment 9 

Figures 3 through 8 are unclear (in both the printed and electronic copies). In the Response, the 
Permittees must provide larger figures with legible monitoring well names and data clearly 
legible. The Permittee must provide figures that are clear and legible in all future groundwater 
monitoring reports. 

Comment 10 

The Permittee must discuss any new findings or changes in groundwater conditions at the 
facility. Figures 5 and 6 show PSH in monitoring wells at the Evaporation Ponds; however, PSH 
was not present in 2007 as indicated in the Free-Phase Product Thickness figures of the 2007 
Annual Groundwater Report (September 2008 Revision). Because the presence of PSH is a new 
discovery at the Evaporation Ponds, this should have been discussed in Section 5.2 (Evaporation 
Ponds) of tlie Report. Any location where PSH (or other contamination) is found, or where it 
was not previously detected, must be discussed in all future groundwater monitoring reports. In 
ths Response, the Permittee must address the newly discovered presence of PSH at the 
Evaporation Ponds, including, but not limited to, identifying the wells containing the PSH, the 
volume detected, and what, if any, actions will be conducted to address of the presence of PSH. 

Comment 11 

The Permittee's discussion of the monitoring results is vague. In Section 5.3, Other Areas of 
Concern [AOC], page 11, the Permittee states "[additional investigations of AOCs within the 
refinery were conducted throughout 2008. The groundwater data for these areas was included in 
Table 2. As shown in Table 2, the following COCs exceed the groundwater standards in more 
than one sample" and then goes on to list VOCs, naphthalene, DRO, metals, and anions as 
COCs. Table 2 is a summary of the field observations and does not include any of the data cited. 
There is no table that lists the AOCs investigated, COCs, or monitoring wells. Additionally, the 
Permittee must be more specific than "these areas" in their discussion; the Pennittee must cite 
the specific AOCs or other units as appropriate. In the Response, the Permittee must provide the 
missing data. In all future groundwater monitoring reports, the Pennittee must be specific in 
reporting data and ensure that tables referenced in the text are provided in the Report. 

Comment 12 

The Permittee must define the standards applied to the groundwater data. Table 1, 2008 
Groundwater Monitoring Program Analytical Results, contains a row listing the standards that 
analytical results were compared to; one standard states "EPA". It is not clear which EPA 
standard is being applied as this is not explained in the "Footnotes and Definitions" portion ofthe 
table nor was it explained in Section 3 (Regulatory Criteria). In the Response, the Permittee 
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must define the EPA standard and must define the standards that are applied for comparison in 
all future annual groundwater monitoring reports. 

Comment 13 

The Pemiittee does not provide sufficient explanation regarding the sampling conducted during 
the monitoring events. For example, Table 1 provides analytical data for UG-1 and UG-2, but 
not for UG-3R. Table 2 provides field data for UG-3R, but not for UG-1 and UG-2. The 
Pemiittee must clarify in the Response why samples were collected from UG-1 and UG-2 for 
laboratory analysis, but field data not collected, and why field measurements were obtained from 
well UG-3R, but samples not submitted for laboratory analysis. All future annual groundwater 
monitoring reports must discuss sampling in sufficient detail and explain all apparent 
discrepancies between field sampling and laboratory sampling. 

Comment 14 

The Permittee provides plots of data; however, the plots in Appendix C are unclear. The scale of 
the plots is too large and the size of the plots is too small. In all future Reports, the Permittee 
must provide plots that clearly present the data. 

Comment 15 

In Table 2 (Summary of Field Observations 2008), under the "Product Thickness" column, for 
some monitoring and recovery wells, the Permittee indicates a less than value (e.g., MW #28 
<0.1). It is not cleai* how an interface probe collects a measurement with a less than value. In 
the Response, the Pennittee must explain the meaning of a less than value as it related to PSH 
thickness. 

Comment 16 

hi the Response, the Permittee must explain why RW-11 was not included in Table 2 (Summary 
of Field Observations 2008). 

Comment 17 

The purpose ofthe Facility Wide Groundwater Monitoring Work Plan (Plan), dated October 
2006 is to direct the observation and characterization of the nature and extent of groundwater 
contamination at, and migrating from, the Facility, and serve as one plan that contains all 
groundwater monitoring activities that will satisfy both NMED and the New Mexico Energy 
Minerals and Natural Resource Department Oil Conservation Division (OCD) requirements. 
The Permittee must provide a revision to the current Plan in accordance with Appendix E.2 of 
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the Post-Closure Care Permit. The Monitoring Plan must include, at a minimum, the following: 

a. ) A general description of groundwater conditions (e.g., depths to the water table, flow 
direction(s)) beneath the facility. 

b. ) A section or table to include, but not be limited to, a description of all existing monitoring 
wells, recovery wells, and any other required sampling locations specifying then exact 
location, date the wells were installed including ground elevation, top of casing elevation, 
well casing stick up length, well depth, well casing diameter, screened interval, and 
stratigraphic unit(s) intersected by the well screen. 

c. ) A facility map showing all monitoring well locations. This map must be revised to 
reflect all well additions and well abandonments. 

d. ) A revised Table 1 (Navajo Refining Company Groundwater Monitoring Schedule); 
NMED can provide an electronic version for the Permittee's use, if needed. 

e. ) The description of groundwater sampling must include the proposed frequency of 
sampling, sampling methodology, field water quality parameters to be measured, and 
chemical analytical methods. 

f. ) A description of all sampling methods and procedures that will be employed during each 
monitoring event. 

g. ) Identification of all field insfruments proposed for use as well as calibration procedures. 
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The Permittee must address all comments contained herein in a Response. The Response and 
revisions to the Facility Wide Groundwater Monitoring Work Plan (Monitoring Work Plan) must 
be submitted to NMED no later than December 30, 2009. 

If you have any questions regarding this letter please contact Hope Monzeglio of my staff at 
(505) 476-6045. 

cc: J. Kieling, NMED HWB 
D. Cobrain, NMED HWB 
H. Monzeglio, NMED HWB 
K. Van Horn, NMED HWB 
C. Chavez, OCD 
J. Lackey, NRC 
P. Krueger, ARCADIS 
File: Reading and NRC 2009 

HWB-NRC-09-002 

Sincerely, 

James P. Bearzi 
Chief 
Hazardous Waste Bureau 
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Brad Jones 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Dr., 
Santa Fe, New Mexico 87505 

RE: 2008 Annual Report, Navajo Refining Company, LLC 
GW-028 

Dear Brad, 

Enclosed, please find the 2008 Annual report that is required by our discharge permit GW-028. 
Since this is our first shot at the Annual Report, I tried to include everything I thought was asked 
for in the Discharge Permit. I had sent you an email last week asking for some guidance in a few 
areas of the report but got no response. So, I just went with my gut. 

If there are things that you feel should have been included in the report, let me know and we can 
get those things to you. Then we will have a better understanding of what is needed for next 
years report. 

If you have any questions concerning this submission, please call me at 575-746-5281. 

Sincerely, 
NAVAJO REFINING COMPANY, LLC 

Darrell Moore 

Environmental Manager for Water and Waste 

Encl. 
File: Artesia Discharge Permit Annual Report 

An Independent Refinery Serving . . . 
NEW MEXICO • ARIZONA • WEST TEXAS • NORTHERN MEXICO 
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2008 ANNUAL REPORT 
NAVAJO REFINING COMPANY 
DISCHARGE PERMIT GW-028 

EXECUTIVE SUMMARY 

This report is being written as a requirement of Navajo Refining Company's Discharge 
Permit GW-028 which states that an Annual Report will be written by February 28 of 
each year and will include at a minimum : 

A. A summary of all major refinery activities or events. 

B. Results of all sampling or monitoring events. 

C. Summary of the sump and underground wastewater lines tested. 

D. Summary of all leaks, spills, and releases and corrective action taken. 

E. Summary of discovery of new groundwater contamination. 

F. Summary and copy of all EPA/NMED RCRA Activity. 

2008 was an eventful year at Navajo with the major highlight being an expansion that 
will boost production at the refinery to 100,000 bbls a day. This expansion included 
building new units, new tanks, and adding infrastructure to accommodate the expansion. 
While none of these units were put online in 2008, most of the construction occurred 
during 2008. We expect to start these units up in the first quarter of 2009. 

We also performed the two semi-annual sampling events that include over 100 monitor 
wells. Those results are included in the "2008 Annual Groundwater Report" that is sent 
to OCD under separate cover. However, highlights and results in the form of a 
spreadsheet will be included here. 

As part of our ongoing work, we test 20% of the sumps and underground wastewater 
lines every year. By doing this, we ensure that all lines are tested every 5 years. A 
spreadsheet and analysis is included later in this report that summarizes those test results 
and any repairs that were necessary. 

Unfortunately, during the year Navajo experienced several spills and releases that 
required cleanup. Navajo's policy is to remove contaminated soil and dispose. Reportable 
spills and releases numbered six (6) during 2008. These accounted for a total of 238 
barrels of hydrocarbons spilled with 178 of those barrels recovered by vacuum truck. 



Each of those C-141 's is included along with bottom hole sample results documenting the 
cleanup. 

During the year, we found no new groundwater contamination. We continue to remediate 
known areas of contamination and have upgraded our remediation program to be more 
aggressive in recovering free phase hydrocarbons. This includes hiring one person whose 
sole job is to maintain recovery wells, bail wells that have no pump, and maintain records 
of those activities. Those steps will be expanded on in the section on remediation. 

MAJOR REFINERY ACTIVITIES 

In 2008, Navajo started construction on several new units that will increase our output to 
100,000 bbls a day. These units include a Mild Hydrocracking Unit (MHU), a Hydrogen 
Unit, a new ROSE Unit, and a new Sulphur Recovery Unit (SRU). 

The Mild Hydrocracking Unit takes Gas Oil and partially "cracks" part of this feed into 
naphtha and diesel. The rest of the feed is sweetened for FCC feed. The Mild 
Hydrocracker uses hydrogen to "crack' the molecules in the gas oil. That is why a new 
hydrogen unit was also built. 

The Residuum Oil Supercritical Extraction Unit or ROSE Unit will deasphalt vacuum 
residue. The deasphalted oil (DAO) extracted by the ROSE process is a premium feed for 
the fluid catalytic cracking (FCC) unit. This gives Navajo a cost effective means to 
produce FCC feedstock from asphalt which enables us to make more gasoline from each 
barrel of crude. Additionally, the ROSE unit enables Navajo to process a wider variety of 
crudes and improves our asphalt quality. 

The new Sulphur Recovery Unit (SRU) is a 100 ton/day SRU that removes sulphur from 
our products. As you probably know, Navajo already had one SRU. The new SRU is for 
added sulphur recovery capacity due to the expansion. 

While none of the units were completely finalized and started up in 2008, a majority of 
the construction was done in 2008. We expect startup of the new units to be finalized in 
the first quarter of 2009. 

RESULTS OF SAMPLING AND MONITORING EVENTS 

The activities performed during 2008 included installation of additional groundwater 
monitoring wells in support of various investigations, as well as collection of field data, 
collection of groundwater samples for chemical analyses, and remediation system 
monitoring. Some exceptions to the planned groundwater monitoring occurred, as 
follows: 

• First Sampling Event: 
o Wells not sampled due to the presence of PSH included MW-28, MW-39, 
MW-48, MW-64, MW-65, MW-85, MW-86, MW-94, MW-97, MW-100, MW-

2 



102, KWB-2R, KWB-4. KWB-5, KWB-6, KWB-8, RW-1, TEL-1, TEL-2, and 
TEL-3; 

o MW-99 was not sampled because it was not locatable; and 

o Well MW-46 was not sampled because it had been damaged: and 
o NP-7 was not sampled because it was not locatable (documented as not 
locatable in 2007 NMED report). 

• Second Sampling Event: 

o Wells not sampled due to the presence of PSH included MW-28, MW-39, 
MW-48, MW-64, MW-65, MW-85, MW-86, MW-94, MW-97, MW-100, MW-
102, KWB-2R, KWB-4. KWB-5, KWB-6, RW-1, and TEL-3; 

o Well MW-46 was not sampled because it had been damaged: and 

o NP-7 was not sampled because it was not locatable (documented as not 
locatable in 2007 NMED report). 

The following conclusions are based on the information obtained in 2008: 

• Groundwater flow direction and gradient remains consistent with that 
measured in past years which is generally to the east towards the Pecos River. 

• PSH plume areas have not increased. 

• PSH thicknesses have declined to the point where no measurable PSH was 
found in the NCL wells. 

• The PSH thickness in the vicinity ofthe former TEL impoundment has been 
reduced to a sheen. 

• A significant decrease in PSH thickness was observed in the southeastern 
portion of the refinery. 

• New wells installed in the northwestern portion of the refinery contained 
significant PSH (3 to 5 feet in April 2008) but the PSH did not rebound 
following removal (0.02 feet in September 2008). 

• Concentrations of organic constituents have generally declined. 

• Operation of the recovery trench system remains effective. 

A summary of the 2008 Groundwater Monitoring Program Analytical Results is 
included in Table 1. Also included in Table 2, is the Summary of Field Observations 
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Table 2 
Summary of Field Observations 2008 

Well ID 
Date 

Sampled 
Conductivity 

(S/m) 
Temperature 

(•C| 
pH 

(SU) 

DO 

(%) 
ORP (mV) 

Elevation to 
Top of 
Casing 

(ft amsl) 

Groundwater 
Elevation 
(tt amsl) 

Depth to 
Product 
(ft btoc) 

Depth to 
Water 

(ft btoc) 

Product 
Thickness 

(bt) 

Total Depth 
(ft btoc) 

KWB# 1A 9/24/2008 0.460 17.90 6.53 0.4 -119 3351.87 3336.52 15.35 33.98 

K W B # 1 C 4/7/2008 0.393 20.32 7.26 0 10 3351.59 3336.20 _ 15.39 52.78 

KWB # 1C 9/24/2008 0.425 18.10 6.69 0.2 -48 3351.59 3334.50 17.09 52.65 

KWB #2R 3/28/2008 3354.31 3328.98 22.46 25.33 2.87 41 
KWB #2R 9/8/2008 3354.31 3331.96 22 22.35 0.35 39.8 

K W B # 3 R 4/7/2008 0.518 19.08 7.43 2.62 128 3345.2 3319.49 - 25.71 33.51 
K W B # 3 R 9/24/2008 0.582 17.80 6.66 5.9 68 3345.2 3323.56 21.64 33.58 

KWB #4 3/28/2008 3368.33 3338.45 25.21 29.88 4.67 42,94 
KWB #4 9/8/2008 3368.33 3341.13 23.6 27.2 3.6 38.62 

KWB #5 3/28/2008 3363.02 3337.15 25.52 25.87 0.35 38.81 
KWB #5 9/8/2008 3363.02 3339.32 23.6 23.7 0.1 37.55 

KWB #6 3/28/2008 3358.71 3331.76 24.44 26.95 2.51 37.57 
KWB #6 9/8/2008 3358.71 3336.44 20.9 22.27 1.37 36.26 

KWB # 7 4/7/2008 0.366 19.48 7.13 0 -15 3344.14 3319.59 24.55 34.6 
KWB # 7 9/24/2008 0.648 18 50 6.43 0.6 158 3344.14 3324.56 19.58 34.76 

KWB #8 3/28/2008 3348.59 3317.60 26.99 30.99 4 38.16 
KWB #8 9/9/2008 3348.59 pump 

KWB ft 9 4/7/2008 0.337 20.63 7.06 0 38 3352.67 3322.59 30.08 37.5 

KWB # 9 9/24/2008 0.609 18.00 6.4 0.5 75 3352.67 3328.26 - 24,41 37.42 

KWB #10 4/7/2008 0.198 21.77 7.09 0 -57 3355.07 3336.60 18,47 50.02 
KWB #10 9/24/2008 0.192 19.30 6.47 0.2 -108 3355.07 3336.66 - 1841 49.93 

KW8#11A 9/24/2008 0.960 17.80 6.41 4.3 145 3346.09 3325.55 20.54 - 42.13 
KWB #11B 4/7/2008 0.325 20.85 6.98 0 97 3346.88 3320.90 - 25.98 47.03 

KWB #13 4/9/2008 0.372 18.42 7.28 3.79 -41 3366.84 3339.49 27.35 33.21 
KWB #13 9/24/2008 0.408 17.70 6.65 6.1 95 3366.84 3342.49 - 24.35 33.15 

KWB #P2 4/3/2008 Dry Well 3337.28 3305.50 3178 33.31 

La Rue Well 3/31/2008 0.324 17.90 7.05 6.35 46 NS -
M W # 1R 4/1/2008 Equipment Mallunction 3311.93 3302.22 9.71 20.75 
MW# 1R 9/10/2008 0.824 20.83 7.16 0.7 -135 3311.93 3301.97 9.96 21.01 

M W # 2 A 4/2/2008 2.530 18.68 7.57 1.14 -44 3309.82 3300.29 9.53 17.06 
M W # 2 A 9/17/2008 2.130 21.40 7.04 3.3 -39 3309.82 3300.22 - 9.6 17.29 

M W # 3 4/2/2008 0.621 18.69 7.58 0 -94 3308.42 3300.11 8.31 20.09 
M W # 3 9/17/2008 0 589 21.84 7.15 0.73 -132 3308.42 3299.49 8.93 - 20.32 

M W # 4 A 4/2/2008 0.372 19.38 7.65 5.06 1 3309.69 3298.80 10.89 22.15 

M W # 4 A 9/22/2008 5.800 21.00 7.45 3309.69 3298.18 11.51 22.37 

M W # 5A 4/1/2008 2.030 18.22 7.45 0 -142 3307.27 3299.58 7.69 20.08 

M W # 5A 9/15/2008 1.630 21.21 7.2 0.68 -146 3307.27 3299.07 8.2 - 20.3 

M W # 6 A 4/2/2008 0.481 19.80 7.92 0.38 -135 3310.67 3299.16 11 51 - 18.89 
M W # 6 A 9/15/2008 0.446 21.05 7.61 0.81 -134 3310.67 3298.57 12 1 19 

MW # 7A 4/1/2008 0.463 18.72 7.8 0 -123 3306.15 3299.37 6.78 1707 
M W # 7 A 9/17/2008 0.923 20.28 7.25 0.69 -135 3306.15 3298.83 7.32 17.3 

M W # 8 4/3/2008 0.393 18.34 7.5 0.26 71 3335.31 3324.12 11.19 20.31 
M W # 8 9/23/2008 0481 18.10 6.82 0.5 97 3335.31 3325.65 9.66 20.24 

M W # 9 4/3/2008 0.511 19.51 7.73 0.49 81 3335.18 3323.10 12.08 20.21 
M W # 9 9/23/2008 0.596 22.00 6,79 0.9 142 3335.18 3324.64 10.54 20.12 

MW#10 4/2/2008 0.581 19.49 7.45 0 -27 3310.3 3305.60 - 4.7 - 18.61 

MW#10 9/22/2008 6.790 18.90 7,17 3310.3 3304.70 5.6 18.56 

MW#11A 4/1/2008 Equipment Malfunction 3307 46 3299.03 8,43 21.63 
MW#11A 9/15/2008 2450 | 20.90 6.95 0.41 -106 3307.46 3298.82 8.64 21.81 

MW#15 4/1/2008 Equipment Malfunction - ODOR 3310.93 3300.12 10,81 - 21.4 

MW#15 9/22/2008 6.120 | 20.20 7.43 3310.93 3299.65 11.28 -- 21.67 

MW#16 4/1/2008 Equipment Malfunction 3314.77 3308.16 6.61 21 

MW#16 9/10/2008 0.484 18.67 6.97 0.42 -87 3314.77 3308.02 6.75 21.21 

MW#17 4/3/2008 0.163 22.88 7.51 3.92 78 NS - 17.92 - 34.21 

MW#17 9/23/2008 0.278 19.00 7 7.6 126 NS - 18.92 34.38 

MW#18 4/8/2008 0.324 19.54 6.97 0 -95 3364,13 3352.54 11.59 - 22,45 

MW#18 9/26/2008 0.349 20.40 6.76 0.5 -49 3364,13 3354 21 9.92 22.45 

MW#18A 4/1/2008 2.880 19.31 7.68 0 -174 3305,36 3296.13 9,23 - 22.32 

MW#18A 9/17/2008 Equipment Malfunction 3305.36 3295.63 - 9,73 22.53 
MW#20 4/7/2008 0.574 20.11 7,68 0 152 3340.69 3331.25 9.44 - 26.8 

MW #20 9/23/2008 4.390 20.40 6.77 2.9 103 3340.69 3329.31 - 11.38 26.75 

MW#21 4/3/2008 0.535 20.88 7.28 0 84 3336,39 3323.62 12.77 _ 25.1 
MW#21 9/23/2008 0.660 19.90 6.8 0.9 110 3336.39 3325.13 11.26 24.97 

MW«2 4/2J2008 1./76 16.15 7.48 d -121 NiS - 6.54 13.64 
MW #22A 4/7/2008 0.803 20.15 7.44 0 -134 3304.3 3297.23 7.07 - 22.35 
MW #22A 9/22/2008 7.740 20.10 7.32 3304.3 3296.37 7.93 - 22.65 

MW#23 4/8/2008 0.326 24.73 6.9 0 -335 3365.1 3352.08 13.02 - 22.91 

MW#25 4/1/2008 Equipment Malfunction - ODOR 3310.32 3299.61 - 10.71 - 27.83 

MW#25 9/22/2008 4.740 | 18.60 7.68 3310.32 3298.11 - 12.21 - 28.1 

MW#26 4/1/2008 Equipment Malfunction 3314.3 3305.83 - 8.47 27.33 

MW#26 9/10/2008 0.484 | 18.07 7.12 0.47 -102 3314.3 3307.04 7.26 - 27.55 

MW#27 • 4/1/2008 Equipment Malfunction 3320.13 3305.53 14.6 30.04 

MW#27 9/23/2008 0.381 20.30 6.38 0.8 139 3320.13 3309.01 11.12 - 30.21 

MW#28 3/27/2008 3363.73 3350.93 sheen 12.8 < 0 1 22,96 

MW#28 4/9/2008 0.321 21.39 7.02 0 -359 3363.73 3350.93 - 12.8 22.96 
MW#28 9/9/2008 3363.73 3340.34 23.37 23.39 0.02 34.5 

MW #29 4/9/2008 0.569 19.60 7.17 0 •274 3364.55 3353.85 10,7 21.93 

G:\ENV\Navajo Refining\11.0 Draft Submittals\GW\2008\Report Tables\Table 2.xlsx 1 of 4 



Table 2 
Summary of Field Observations 2008 

Well ID 
Date 

Sampled 
Conduct iv i ty 

(S/m) 
Temperature 

ra 
pH 

(SU) 

DO 

(%) 
ORP (mV) 

Elevation to 
Top of 
Casing 

(ft amsl) 

Groundwater 
Elevat ion 
(ft amsl ) 

Depth to 
Product 
(ft btoc) 

Depth to 
Water 

(ft btoc) 

Product 
Thickness 

(bt) 

Total Depth 
(ft btoc) 

MW #29 9/26/2008 0561 20.50 6.67 0.3 -313 3364.55 3351.49 13.06 - 21.82 

MW#39 3/27/2008 3361.07 335275 sheen 8.32 O.01 25.35 

MW#39 4/8/2008 0.491 21.03 7.03 0 -342 3361.07 335275 8.32 25.35 

MW#39 9/8/2008 3361.07 3351.13 9.9 9.94 0.04 25.41 

MW#41 4/8/2008 0.450 19.47 6.78 0 -321 3361.53 3354 29 7.24 22.58 
MW#41 9/29/2008 0.601 20.20 6.3 1.3 -293 3361.53 3352.80 8.73 22.54 

MW#42 4/8/2008 0.492 19.08 6 8 0 -360 3362.55 3354.24 - 8.31 23.42 

MW#43 4/8/2008 0.454 20.54 6.98 0 -362 3362.8 3352.36 - 10.44 21.3 

MW#45 4/9/2008 0.388 20.32 7.43 0 -222 3356.92 3351.92 5 - 15.59 
MW#45 9/25/2008 0.383 22.60 7.28 0.9 -276 3356.92 3350.97 5.95 15.79 

MW #48 3/27/2008 3366.14 334529 20.22 20.85 0.63 33.51 
MW#48 9/8/2008 3366 14 3347.22 18.42 18 92 0.5 22.37 
MW#49 4/8/2008 0.354 21.82 6.87 0 -355 3362.93 3352.08 10.85 23.06 
MW#49 9/29/2008 0.357 21.80 6.49 0.4 -379 3362 93 3352.66 10.27 - 33.13 

MW#50 4/9/2008 0.328 20.62 7.18 0 -295 337421 3358.31 15.9 28.41 
MW#50 9/29/2008 0.327 21.70 6.63 0,5 -349 3374.21 3358.74 - 15.47 28.3 
MW #52 4/7/2008 0.398 21.60 7,23 0 106 3371 67 3351.68 19.99 - 34.45 
MW #52 9/12/2008 0.315 20.08 6 8 5 0.59 31 3371 67 3353.83 17.84 34.55 

MW#53 4/7/2008 0.261 22.13 7.37 0 69 3367.87 3357.14 _ 10.73 23.88 
MW #53 9/12/2008 0.242 21.27 7.21 0.62 70 3367.87 3357.63 10.24 23.81 

MW #54A 4/7/2008 0.302 20.69 6.97 0 -34 3365.66 3353.00 - 12.66 31.25 

MW#54A 9/12/2008 0.262 20.16 6.62 0.67 26 3365.66 3354 87 10.79 31.22 

MW#55 4/9/2008 0.446 20.02 7.16 0 -89 3363.97 3354.42 9.55 26.82 

MW #56 4/9/2008 0.439 20.26 7.02 0 -57 3362.05 3352 07 - 9.98 - 26.4 
MW#56 9/16/2008 0.390 21.01 6.8 0.55 -63 3362.05 3351.41 10.64 26.48 

MW#58 4/7/2008 0.269 21.99 6.91 0 -88 NS - 22.59 33.1 

MW #58 9/12/2008 0.228 20.14 6 4 8 0.49 -103 NS 20.87 33.05 

MW#58 9/26/2008 0.563 21.40 6.85 1.6 -10 NS - 941 - 26.9 

MW#61 4/8/2008 0.598 23.89 7.07 1.03 -333 3362.42 3351.56 10.86 29.11 
MW #61 9/16/2008 0.586 23.88 6.62 0.96 -359 3362.42 3349.60 12.82 ~ 29.16 

MW#62 4/8/2008 0.256 21.65 7.05 0.72 -313 NS 15.35 31.98 

MW#62 9/16/2008 0.207 22.58 6.64 0.48 -376 NS 14 88 - 32.04 

MW#63 4/8/2008 0.316 21.80 6.92 0.95 -196 NS - 9.08 29.44 

MW#63 9/16/2008 0.261 21.93 6.67 1.53 -282 NS 8.18 29.47 

MW#64 3/27/2008 NS 19.32 22.19 2.87 34.2 
MW#64 9/8/2008 NS 18.94 21.22 2.28 34.32 

MW#65 3/28/2008 NS 16.63 17.05 0.42 29.5 
MW#65 9/8/2008 NS 1607 16.24 0,17 29.5 

MW#66 4/9/2008 0.236 20.73 7.05 0 -232 NS 17.12 29.7 
MW#66 9/25/2008 0.204 21.00 6.49 0.8 -204 NS 16.91 29.73 

MW#67 4/9/2008 0.261 21.07 6.98 0 -269 NS 12.64 27.2 

MW#67 9/16/2008 0.220 22.00 6.74 0.44 -352 NS 9 27.27 

MW#68 4/3/2008 0.999 22.94 7 64 3.68 11 3334.29 3312.25 22.04 26.52 
MW #68 9/23/2008 0 346 19.60 6.79 3.7 116 3334.29 3317.79 16.5 27.66 

MW #70 4/1/2008 0.608 18.12 7,53 0 -84 3303.09 3295.88 7.21 21.77 

MW#70 9/17/2008 Equipment Malfunction 3303.09 3294 94 8.15 19.19 
MW#72 9/11/2008 1.360 20.63 6.85 0.58 -142 3308.04 3301.40 6.64 1388 

MW#73 4/3/2008 1.490 19.41 7.51 0 -132 3309.65 3300.41 - 9.24 19.29 
MW #73 9/10/2008 1.190 17.92 7 0.4 -160 3309.65 3300.91 8.74 - 19.58 

Mw#74 4/3/2008 1.310 20.32 7 5 0 -123 3309.44 3301.12 8.32 19.9 

MW#74 9/11/2008 1.050 20.24 6.94 0.4 -114 3309.44 3300.73 8.71 - 20.13 

MW#75 4/3/200B 0.479 19.13 7.39 0 -156 3309.63 330119 8.44 23.42 
MW#75 9/11/2008 0.782 19.73 6.96 0.38 -157 3309,63 3300.62 9.01 23.64 

MW#76 4/3/2008 0612 22.87 7.45 0 -138 3311.13 3301.12 - 10.01 26.05 

MW #76 9/11/2008 0.676 20.39 6.97 0.41 -148 3311.13 3300.52 10.61 20.27 

MW#77 4/3/2008 0.683 21.73 7.42 0 -141 3309.36 3301.10 - 8.26 20.23 

MW #77 9/11/2008 0.798 20.07 6.78 0.39 -147 3309.36 3300,50 8,86 - 20.48 

MW #78 4/3/2008 0.624 23.86 7.42 0 -133 3309.41 3301.13 - 8.28 19.32 

MW#78 9/11/2008 0.668 2042 7.02 0.62 -154 3309.41 3300.54 8,87 19.54 

MW #79 4/3/2008 0.821 20.52 7.55 0 -89 3310.99 3301.84 9.15 - 18.98 

MW#79 9/10/2008 0.865 19.20 7.07 0.57 -99 3310.99 3301.60 9.39 19.19 

MW #80 4/3/2008 0.776 20.16 7.5 0 -102 3310.37 330220 - 8.17 19.57 
MW#80 9/10/2008 0.660 19.52 7.01 0.41 -135 3310.37 3301.86 - 8.51 21.8 

MW#81 4/3/2008 0.407 21.15 7.39 0 27 3311.92 3302.10 9.82 18.39 
MW#81 9/10/2008 0.692 20.16 6.91 1.85 -20 3311 92 3301.68 10.24 -- 18.6 

MW#82 4/2/2008 0.916 19.27 7.53 0 -146 3310.3 3301.69 8.61 19.73 
MW#82 9/10/2008 0.827 21.62 6.93 0.46 -165 3310.3 3301.26 - 9.04 - 19.97 

MW #83 4/2/2008 0.700 19.07 7.4 0 -147 3309.5 3301.27 - 8.23 - 19.66 
MW#83 9/11/2008 0.628 20.86 6.81 0.39 -135 3309.5 3300.68 - 8.82 19.88 

MW#84 4/2/2008 0.798 19.58 7.44 0 -94 3311.17 3301.94 9.23 20.21 

MW#84 9/10/2008 0.980 20.14 6.85 0.44 -140 3311.17 3302.41 8 76 20.44 

MW#85 3/28/2008 3310.66 3301 04 8.98 9.62 0.64 20.27 

MW#85 9/9/2008 3310.66 3300.38 9.48 10.28 0.8 20.18 

MW #86 3/28/2008 3310.65 3300.52 8.67 10.13 1.46 19.13 

MW#86 9/9/2008 3310.65 3299.13 9 1 11.52 2.42 19.07 

MW#88 4/2/2008 0.792 18.41 7.77 0 8 3308.02 3300.20 - 7.82 - 20.05 

MW#8S 9/22/2008 7.130 19.80 7.4 3308.02 3299.29 8.73 - 20.23 
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Table 2 
Summary of Field Observations 2008 

Well ID 
Date 

Sampled 
Conductivity 

ts/m) 
Temperature 

CC) 
pH 

(SU) 
DO 

(%) 
ORP (mV) 

Elevation to 
Top of 
Casing 

(ft amsl) 

Groundwater 
Elevation 
(ft amsl) 

Depth to 
Product 
(ft btoc) 

Depth to 
Water 

(ft btoc) 

Product 
Thickness 

(bt) 

Total Depth 
(ft btoc) 

MW#89 4/1/2008 Equipment M ̂ function - ODOR 3317,87 3309.61 8.26 20.03 

MW#89 9/10/2008 0.330 18.25 704 0.47 -162 3317.87 3309.84 8.03 20.21 

MW#90 5/29/2008 0.310 19.30 6.8 0.25 -342 NS 13.81 22.53 

M W i » 0 9/25/2008 0.585 21 60 6.72 0.6 -389 NS - 11.28 22.68 

MW#91 5/29/2008 0.410 19.80 6.6 0.41 -383 NS 13,13 - 25.1 

MW#91 9/16/2008 0.204 21.04 6.6 0.3 -434 NS - 1041 25.25 

MW#92 5/29/2008 0.360 20.50 6.7 0.38 -305 NS 13.67 22.38 
MW#92 9/25/2008 0.368 22.50 6.55 0.3 -384 NS 11.59 22.63 

MW#93 5/29/2008 0.240 22.10 6.9 066 -318 NS 9.33 - 20 

MW #93 9/25/2008 0.274 23.50 6.7 0.5 -375 NS - 7.29 20.73 

MW#94 5/29/2008 Product NS _ -
MW#94 5/29/2008 NS 13.45 18.88 5.43 23.65 
MW#94 9/8/2008 NS - 11.36 11.38 0.02 23.89 

MWS95 5/29/2008 0 260 20.50 6.7 0.34 -286 NS - 15.35 - 25.26 
MW#95 9/16/2008 0.241 21.29 6.72 042 -326 NS - 11.93 - 25.48 

MW#96 5/29/2008 0.270 19.80 6.8 0.25 -339 NS 13.75 25.3 
MW #96 9/25/2008 0.280 21.90 6.56 0 3 -395 NS - 10.83 25.55 

MW#97 5/29/2008 Product NS -
MW#97 5/29/2008 NS 10.53 13.91 3.38 22.11 

MW#97 9/9/2008 NS 9.02 9.04 0.02 22.14 

MW#98 5/30/2008 0.400 21.30 6.9 0.23 -369 NS - 9.98 - 25.65 

MW#98 9/25/2008 0.362 23.30 6.68 0.3 4 0 6 NS 8.18 - 26.78 

MW#99 9/25/2008 0.279 20.90 6.47 0.3 -387 NS - 17.62 - 28.25 

MW#100 5/30/2008 NS - 18.09 18.34 0.25 30.57 

MW#100 9/9/2008 NS 17.57 18.22 0.65 30.5 

MW#101 5/30/2008 0.230 20.70 6.7 0.62 -287 NS - 15.67 26.57 
MWS101 9/16/2008 0.205 21.42 6.7 0.44 -309 NS - 14.65 - 26.27 
MW#102 5/30/2008 NS - 16.22 18.66 2.44 26.45 
MW#102 3/9/2008 NS - 15.33 16.36 1.03 28.44 

MW#163 9/56(2008 0.519 54.60 /.82 0.3 -398 Ns - 16.65 - 2b.1, 
MW#104 9/26/2008 0.237 20.30 6.92 0.3 -365 NS - 11.72 -- 22.91 

NCL #32 4/8/2008 0.293 20.09 7.3 0 -237 3363.72 3352.84 10.88 - 19.25 
NCL #32 9/16/2008 0.255 20.06 7.07 0.53 -165 3363.72 3361.55 -- 2.17 17,97 
NCL #33 4/9/2008 0.347 20.20 6.89 0 -242 3364.74 3353.91 - 10.83 - 20.5 
NCL #33 9/29/2008 0.373 21.90 6.44 0.5 -144 3364.74 3355.72 9.02 20.59 

NCL #34 4/9/2008 0.253 21.84 6.71 0 -319 3364.74 3353.19 - 11.55 - 19.26 
NCL #34 9/16/2008 0.172 22.67 6.98 1.09 -336 3364.74 3355.17 9.57 19.33 
NCL #44 4/8/2008 0.247 20.34 7.03 0 -242 3363.23 3352.96 - 10.27 21.42 
NCL #44 9/16/2008 0.206 20.16 6 83 0.61 -220 3363.23 3354.89 -- 8.34 21.7 

NCL #49 4/7/2008 0.369 21.48 7 3 9 0.05 84 3369.87 3351.81 18.06 32.2 
NCL #49 9/12/2008 0.308 19.96 7 05 1.39 100 3369,87 3354.62 - 15.25 - 32.08 
N P # 1 4/3/2008 0.297 18.12 7.27 4.51 522 3341.64 3327.24 14.4 21.82 
N P # 1 9/23/2008 0.586 18.30 672 2.2 115 3341.64 3327.29 -- 14.35 - 21.77 

N P # 2 4/3/2008 0.504 1871 7.28 3.49 266 3342.09 3330.79 - 11.3 21.87 
N P # 2 9/23/2008 0.609 18.90 6 7 8 3 94 3342.09 3328.52 -- 13.57 - 21.4 

N P # 3 4/7/2008 0.436 15.33 7.75 0 -84 3342.24 3330.77 11.47 21.46 
N P # 3 9/23/2008 0.361 18.00 6.81 0.5 -30 3342.24 3329.24 - 13 - 21.8 
N P # 5 4/7/2008 0.652 18.21 7 7 6 0 40 3353,41 3341.01 12.4 - 24.91 
N P # 5 9/23/2008 0.820 17.60 6.82 1.4 146 335341 3342.18 11.23 - 25.04 

N P # 6 4/3/2008 0.594 18.47 7.37 0 95 3336.96 3324.16 12.8 - 20.26 
N P # 6 9/23/2008 0.701 18.40 6.75 2.4 117 3336.96 3325.82 11.14 20.22 
O C D # 1 R 4/1/2008 Equipment Malfunction - ODOR 3311.11 3300.06 11.05 23.62 
O C D # 1 R 9/15/2008 1.470 | 20.65 | 7.2 0.68 -116 3311.11 3300.10 - 11.01 - 23.81 

O C D # 2 A 4/1/2008 Equipment Malfunction - ODOR 3310.99 3299.92 11.07 - 27.27 
O C D # 2 A 9/15/2008 0.776 | 19.80 7.29 0.6 -103 3310.99 3299.76 11.23 - 27.5 

OCD # 3 4/1/2008 Equipment Malfunction 3311.19 3299.57 11,62 - 25.21 
OCD # 3 9/15/2008 0.747 20.36 7.16 0.59 -2 3311.19 3299.32 11.87 - 25.39 

OCD # 4 4/1/2008 2.020 20.19 7.58 0.03 -94 3312.23 3301.30 - 10.93 - 25.15 
OCD # 4 9/15/2008 1.560 20.67 7.14 0.51 -106 3312.23 3300.95 11.28 25.37 

OCD # 5 4/1/2008 Equipment Malfunction - STRONG ODOR 3307.82 3298.69 - 9.13 25.21 
OCD # 5 9/15/2008 1.550 19.99 7.24 0.49 -103 3307.82 3298.41 - 9.41 25.9 
OCD # 6 4/2/2008 1.720 18.37 7.56 0 -118 3309.93 3300.16 9.77 - 26.53 
OCD # 6 9/17/2008 1.390 19.18 7.14 0.58 -133 3309 93 3299.99 9.94 - 26.85 

OCD # 7A 4/2/2008 0.807 18.73 7.57 0 -128 3307.05 3298.18 - 8.87 21.62 
O C D # 7 A 9/17/2008 1.070 20.27 7.05 0.48 -142 3307.05 3298.20 8.85 21.23 

O C D # 8 A 4/1/2008 1.540 18.20 7.47 0 15 -129 3306.68 3297.57 9.11 - 21.45 
OCD # 8A 9/15/2008 1.380 21.37 7.1 0.57 -127 3306.68 3297.33 9.35 - 21.65 
RA#313 3/31/2008 0.130 23.20 7.11 4 0 5 56 NS - - - -RA#314 3/31/2008 0.700 24.50 7.28 3.84 -51 NS - -
RA#3156 3/31/2008 No Data NS -- - -RA #3353 3/31/2008 0.289 17.90 7.44 5.96 -171 NS - -RA #3723 3/31/2008 No Sample Collected - Utilities Shut Off A home NS -RA#4196 3/31/2008 0.444 21.90 7.09 5.48 -142 NS -- -RA#4798 3/31/2008 0.204 20.00 6.85 4.79 4 NS --
RW #1 3/31/2008 NS sheen 13.05 <0.01 19.02 

RW#1 4/9/2008 NS NS - - 13.05 19.02 
R W # 1 9/8/2008 NS sheen 13.68 <0.01 14.04 

RW#12 3/2B/2008 NS - sheen 24.25 <0.01 34.4 
RW#12 9/9/2008 NS 21.8 21.83 0.03 22.87 
RW#13 3/28/2008 NS 24.9 25.81 0.91 0.91 
RW#13 9/8/2008 NS 20.88 21.11 0.23 0.23 

RW#14 3/28/2008 NS 22.4 24.83 2.43 2.43 
RW #14 9/8/2008 NS 19.28 20.28 1 1 

RW #18 4/7/2008 0.564 18.74 7.58 0 58 NS 11.21 - 17.81 
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Table 2 
Summary of Field Observations 2008 

Well ID 
Date 

Sampled 
conductivity 

(S/m) 
Temperature 

(•C) 
pH 

(SU) 
DO 

l%) 
ORP (imV) 

Elevation to 
Top of 
Casing 

(ft amsl) 

Groundwater 
Elevation 
(ft amsl) 

Depth to 
Product 
(ft btoc) 

Depth to 
Water 

(ft btoc) 

Product 
Thickness 

(bt) 

Total Depth 
(ft btoc) 

RW#18 9/24/2008 1.140 1830 6.82 1.4 -5 NS - 13.15 17.74 

RW#2 3/27/2008 NS - sheen 12.8 <01 20.1 
RW#2 9/8/2008 NS sheen 11.46 <01 19.4 

RW tri 3/27/2008 NS sheen 8.32 <01 12.15 
RWttt 9/8/2008 NS - sheen 7.45 •=.01 10.97 
RW#4 3/27/2008 NS sheen 16.63 <01 21.03 
RW#4 9/8/2008 NS sheen 15.12 •=.01 21.18 
RW#5 3/27/2008 NS 15.62 17.28 1.66 17.48 
R W # 5 9/8/2008 NS 14.74 17.1 2.36 17 25 
RW#6 3/27/2008 NS 15.02 16.3 1.28 16.42 
R W # 6 9/8/2008 NS 16.12 16.3 0.18 17.1 
RW#8 3/27/2008 NS - 11.87 18.98 
R W # 8 9/8/2008 NS - 11.85 11.87 0.02 18.6 
TEL tt 1 3/27/2008 NS sheen 7.7 < 0 1 26.91 
TEL # 1 9/8/2008 NS - - 9.27 - 26.98 
TEL # 2 3/27/2008 NS sheen 8.56 <01 27.09 
TEL # 2 9/8/2008 NS - 9.8 27.23 
TEL # 3 3/27/2008 NS - sheen 7.74 <01 27.13 
TEL # 3 9/8/2008 NS - 8.76 8.78 0.02 27.25 
TEL #1 4/8/2008 0.425 19.75 6 9 4 0 -305 3361.34 3353.64 7.7 26.91 
TEL #1 9/25/2008 0.419 20.30 6.6 0.7 -346 3361.34 3352.07 9.27 26.98 

TEL #2 4/8/2008 0.388 19.64 6.89 0 -363 3362.23 3353.67 - 8.56 27.09 
TEL #2 9/25/2008 0.424 20.50 6.45 0.9 -398 3362.23 3352.43 -- 9.8 24.23 
TEL #3 4/8/2008 0.427 18.54 6.72 0 -341 3361.45 3353.71 - 7.74 - 27.18 
TEL #4 4/8/2008 0.361 20.12 6.82 0 -329 3363.31 3354.57 - 8.74 27.18 
TEL #4 9/25/2008 0.325 21.30 6,46 0.4 -356 3363.31 3354.53 8.78 27.21 
UG#3R 9/11/2008 0.243 20.65 6.87 1.16 183 NS 26.12 38.52 

DO = Dissolved oxygen ft amsi = Feet above mean sea level 
ORP = Oxidation-reduction potential ft btoc = Feet below top of casing 
S/m = Seimens per meter ft = feet 
- = Product not delected NS = Not surveyed 

NM = Not measured 
NR = Not recorded 
P = Not Sampled; Well Contained Product 
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2008. Table 3 contains Analytical data for the NCL and TEL areas, Table 4 contains 
analytical data for the Evaporation Ponds, and finally, Table 5 contains Analytical Data 
for the RO Reject Water. 

For a more detailed review of the sampling and monitoring events, please see the 2008 
Annual Groundwater Report that was sent to OCD on February 26, 2009. 

SUMMARY OF SUMP AND UNDERGROUND W A T E R LINES T E S T E D 

As part of Navajo's Discharge Permit, we are required to test all sumps and underground 
process/wastewater lines. It is Navajo's policy to f i l l the sump or line with water, mark a 
level, and then wait 4 hours and note any drop in water level. 
Enclosed, are two spread sheets, titled Table 6 NAVAJO REFINING COMPANY 
SEWER TESTING and Table 7 NAVAJO REFINING COMPANY LISTING OF 
A L L SUMPS respectively. These spreadsheets detail test date, test method, pass/fail, 
tested by, and any repairs that were needed or made to the applicable sump or sewer. 
These spreadsheets are just the summary of the testing we do. The actual test pages, sign 
off sheets, etc. are kept in a file at the refinery for inspection by OCD as our permit 
requires. 

SUMMARY OF L E A K S AND SPILLS 

Reportable spills and releases numbered six (6) during 2008. These accounted for a total 
of 238 barrels of hydrocarbons spilled with 178 of those barrels recovered by vacuum 
truck. 

1) On May 3, 2008, the plant lost power. Since our l if t pumps are electric, we 
lost ability to pump the sump at the API Separator. The sump overflowed 
before we could get our steam pump started and approximately 5 bbls of slop 
oil was released. The contaminated soil was dug up and bottom hole samples 
taken. Those results are included with this report in Appendix 1. 

2) On May 20, 2008, a leak was discovered in an above ground pipe inside the 
dike of Tk 61 and Tk 65. Eight (8) bbls of diesel was released to ground with 
four (4) bbls recovered using a vacuum truck. Contaminated soil was removed 
and bottom hole samples were taken. Those results are included with this 
report in Appendix 1. 

3) On June 25, 2008, while cleaning Tk 437, a dam of sediment in the tank gave 
way. The dam apparently held a substantial amount of crude behind and when 
the dam gave way about 180 bbls of crude was released thru the manway onto 
bare ground. A Super Sucker was onsite doing the cleaning and immediately 
sucked up what free liquid could be gathered. This amounted to 140 bbls 
recovered. Contaminated soil was removed and disposed as a listed hazardous 
waste, K-169. Bottom hole samples were taken and are included with this 
report in Appendix 1. 
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4) On July 11, 2008, while loading a Rail Car at the PG Rack, an employee left 
check valve open. When he noticed the valve open, he closed the valve but 15 
bbls of Fuel Oil had been released to ground. A Vacuum truck was able to 
recover 7 bbls ofthe product. Since this spill was in and around rail cars and 
rail lines, the soil clean up was slow and tedious. Before we could get the final 
cleanup done and bottom hole samples taken, another spill in the same area 
happened on October 18, 2008. 

5) On October 18, 2008, during Rail car loading at the PG Rack, a pump was 
turned on that was not connected to a rail car. The pump was turned off but 15 
bbls of Fuel Oil were released. A vacuum truck was called and was able to 
pick up 10 bbls of product. The contaminated soil was removed and bottom 
hole samples taken. Those results are included in this report in Appendix 1. 

6) On October 28, 2008, a belly dump truck carrying diesel contaminated soil 
had a mechanical problem. Right after leaving the plant, the hydraulics on the 
belly dump failed and opened the belly dump. 15 yards of diesel contaminated 
soil was spilled on the Lovington Highway from the east side of the refinery 
to Bolton Road. The State Highway Dept. sent a dump truck, sweeper, and 
front end loader and picked the dirt up. It was transported back to the plant 
and dumped back into its original pile. No bottom hole samples were taken as 
they weren't applicable. 

SUMMARY OF NEW GROUNDWATER CONTAMINATION 

In 2008, Navajo found no new groundwater contamination and, in fact, the areas where 
we have plumes, the plumes have decreased in size and thickness. In the North Colony 
Landfarm area, no measurable phase separated hydrocarbons (PSH) are found anymore. 
The PSH in the Tetra Ethyl Lead (TEL) area have been reduced to a sheen. In the 
southeastern part of the refinery, plume thickness has been decreased significantly. 

In November 2008, Navajo hired an employee whose sole job is to maintain recovery 
wells, bail wells that have PSH, and keep records of those activities. This more 
aggressive approach to removing PSH should show up in future reports as reduced PSH 
overall. During the last two months of 2008, we bailed a total of 253.8 gallons of product. 
We are looking into more efficient methods of removing this product. 

In Appendix 2, are the summaries ofthe production of hydrocarbons from our Recovery 
Trenches and the results of our bailing of monitor wells with PSH. 

SUMMARY OF EPA/NMED RCRA ACTIVITY 
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As OCD is aware, Navajo is in the process of investigating numerous areas of the 
refinery and outlying areas as part of our post-closure permit with NMED. During 2008, 
we performed several investigations as follows: 

Evaporation Ponds Additional Corrective Action Investigation Report, November 
2008 

This report, required by NMED, asked Navajo to conduct additional field investigation of 
the Evaporation Ponds to better define soil and groundwater impacts documented during 
the 2005 Three-Mile Ditch and Evaporation Ponds Corrective Action Investigation. This 
was the second revision required by NMED. 

Soil and groundwater samples collected from newly installed wells indicated varying 
impact between the individual ponds. For example, MW-72, installed in Pond 6, 
contained no organic impacts and minimal inorganic impacts in both the soil and 
groundwater samples. Also, field observations reported no odors or staining on drill 
cuttings. However, MW-76, installed in Pond 2, contained significantly higher impacts 
in soil and groundwater. Field observations also noted staining on soils and strong odor 
on the water purged from the well. 

Depth to groundwater at the Evaporation Ponds ranged from 6.30 feet in MW-74 to 
approximately 20 feet in MW-87. The gradient is to the southeast but may be affected by 
the relative proximity of the Pecos River. 

Upgradient Well Report October 2008 

The Installation of Upgradient Wells Work Plan (Work Plan) was submitted January 8, 
2008 and described the proposed procedures for the installation of three upgradient 
monitoring wells to establish concentrations of specified contaminants of concern 
(COCs) in groundwater upgradient ofthe facility. The purpose of installing the 
monitoring wells was to determine whether there are upgradient sources of contamination 
and compare on-and offsite groundwater quality. 

The Work Plan was approved with direction by the NMED on January 28, 2008 with a 
deadline to submit a status report by July 31, 2008. Navajo requested an extension of the 
deadline and the extension was approved by the NMED on June 18, 2008 to submit the 
status report by August 31, 2008. A second extension request was approved by NMED on 
September 3, 2008. Both extension requests were required due to the need to obtain 
approval for access from the Artesia City Council. Two of the monitoring well locations 
as approved by NMED were located on City of Artesia park property. The Artesia City 
Council denied approval of these locations and requested that alternate locations in alleys 
be proposed. A request to move these locations was approved by Hope Monzeglio on 
July 15, 2008. Ms. Monzeglio's approval of the revised locations included some 
flexibility in order to ensure approval by the Artesia City Council. The approved 
locations are as follows: 
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• One monitoring well to be drilled east of Roselawn Avenue between W. Lolita 
Avenue and W. James Avenue 

• One monitoring well to be drilled east of Roselawn Avenue between Texas 
Avenue and Chisum Avenue. 

• One monitoring well to be drilled south of Yucca Avenue between 15th and 16th 

Streets. 

The monitoring well which was to be drilled east of Roselawn Avenue between W. 
Lolita Avenue and W. James Avenue was moved to an alley one block west of 
Roselawn Avenue on the north side of W. James Avenue. This well is denoted as UG-1. 
The placement of this well was an in-field decision based on site conditions. The 
proposed location for this area was in an industrial area, which NMED wanted to avoid. 
Therefore the location was moved to the nearest suitable residential area. 

The monitoring well which was to be drilled east of Roselawn Avenue between Texas 
Avenue and Chisum Avenue was drilled in the alley between Texas and Chisum just 
East of Roselawn. This well is denoted as UG-2. 

The monitoring well to be drilled south of Yucca Avenue between 15th and 16th streets 
was drilled into a documented regional hydrogeologic low (water table depression) and 
therefore not an upgradient location. ARCADIS informed Hope Monzeglio and David 
Cobrain by telephone on August 5, 2008. They requested that we select another 
upgradient well location. NMED approved the revised location on August 14, 2008. The 
Artesia City Council approved the 7 t h Street location on August 26, 2008. This well is 
denoted as UG-3R. 

Only sulfate and TDS were detected in groundwater samples collected from the 
upgradient wells at a concentration in excess of the New Mexico Water Quality 
Commission (WQCC) standard, or in the absence of a WQCC standard the 
Environmental Protection Agency standard. 

Sulfate concentrations range from 963 mg/L to 1710 mg/L in the upgradient wells as 
compared to a range of 4.45 mg/L to 7,230 in groundwater samples collected from the 
site in 2007. 

TDS concentrations range from 2110 mg/L to 3490 mg/L as compared to a range of 901 
mg/L to 18,000 mg/L in groundwater samples collected from the site in 2007. 
While upgradient groundwater quality may have a potential to elevate sulfate and TDS 
on-site, it is unlikely to have caused or to potentially cause the elevated concentrations of 
sulfate and TDS in on-site groundwater. 

Three Mile Ditch (TMD) Additional Corrective Action Report Revised April 2008 
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TMD was used to convey wastewater from the Refinery to EP 1 until 1987 when it was 
replaced with a closed pipeline and filled in. Previous investigations of TMD 
petroleum hydrocarbons and metals, primarily lead, were present in soil. Groundwater 
monitoring wells in the vicinity of the ditch did not indicate contamination. The ditch 
follows an easement along Eagle Draw from the Refinery to the Ponds near the Pecos 
River. The area of the ditch is unpopulated and used primarily for agricultural and 
ranching purposes. Human or ecological exposure to potentially contaminated ditch 
soils is unlikely since the ditch is covered. NMED requested that the Pennittee conduct 
additional field investigations of TMD to better define soil and groundwater impacts 
documented during the 2005 TMD Investigation and remove impacted soils that could 
potentially be leaching organic and inorganic constituents to groundwater. 

The Three-Mile Ditch Additional Corrective Action Workplan approved in October 
2006 describes methodologies for installing soil borings and one monitor well, 
collecting soil and groundwater samples, excavating areas in the vicinity of soil borings 
previously drilled in 2005 and preparation of a report detailing the results of the field 
investigation activities. 

NCL Investigation Report February 2008 

As part of the post-closure care requirements for the NCL and included with the 
Facility's Resource Conservation and Recovery Act Permit (Permit), Navajo is required 
to submit a written Soil Sampling Work Plan for sampling the NCL to the NMED for 
approval no less than 30 days prior to the sampling event. 

The Work Plan for sampling soils at the NCL included sampling ofthe treatment zone 
soils (non-native soils present in the NCL at depths above native soils) and ofthe native 
soils immediately beneath the treatment zone at intervals of four years, nine years and 19 
years after the effective date of the Permit (i.e., September 2, 2003). The sampling 
consists of obtaining a minimum of 24 samples from each zone (for a total minimum of 
48 samples) during each event at locations approved by the NMED. The soil samples 
will be submitted to an analytical laboratory for chemical analysis of VOCs, SVOCs, 
RCRA metals, GRO, DRO and ORO by analytical methods approved by the NMED. 

This report was prepared to meet the requirement and adheres to the applicable 
provisions of the Permit relating to soil sampling at the NCL for the "Year 4" sampling 
interval. Sample results for the "Year 4" were compared to the NMED Soil Screening 
Levels (SSLs). Two compounds, DRO and arsenic were detected at concentrations 
exceeding applicable NMED soil screening levels (SSL). Arsenic was not detected at a 
concentration exceeding the NMED SSL in any of the native soil (NS) samples. DRO 
concentrations exceeded the NMED SSL in three native soil samples. 
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UPDATED MAPS 

Also included in this report is an updated map of the plant with monitor wells, recovery 
trenches, pipelines, detention ponds, and locations of new units that were built. As you 
will see, the map is getting extremely crowded. However, due to time constraints we 
were not able to redo the map to make it more easily readable. We are in the process of 
redoing the map on a better scale that will allow the detail to be seen. I will forward that 
to OCD in the next few weeks. 

SUMMARY 

2008 was an eventful year at Navajo Refining. The discharge permit was not finalized 
until late in the year which left us very little time to pull together all the data that was 
required by February 28. The more aggressive approach to removing hydrocarbons (by 
hiring our new employee) only had about 2 months of actual implementation in 2008. We 
expect much better results when these efforts have a whole year to be felt. 

We will start up our new units in the first quarter of 2009 which will push our capacity to 
100,000 bbls a day. These new units will also give us better flexibility in the type of 
crude we can run. 

We found no new groundwater contamination in 2008 and, in fact, have seen areas where 
there had previously been PSH now showing nothing or only a sheen. This is some 
positive proof that our recovery trenches are doing the job they were intended for. 
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District 1 
1625 N. French Dr., Hobbs, NM 88240 
District II 
811 South First, Artesia, NM 88210 
District 111 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
2040 South Pacheco, Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
2040 South Pacheco 
Santa Fe, N M 87505 

Form C-141 
Revised March 17,1999 

Submit 2 Copies to appropriate 
District Office in accordance 

with Rule 116 on back 
si de of form 

Release Notification and Corrective Action 
OPERATOR PHi I [Final Report 

Name of Company Contact 
Navajo R e f i n i n g Co. LLC D a r r e l l Moore 

Aiddress Telephone No. 
501 E. Main 575-348-3311 

Facility Name Facility Type 
A r t e s i a P lan t . Petroleum R e f i n i n g 

Surface Owner Mineral Owner Lease No. 

LOCATION OF RELEASE 
Unit Letter Section Township Range Feet from the North/South Line Feet from the East/West Line County 

NATURE O] F R E L E A S E 
Type of Release 

Slop O i l 
Volume of Release 

5 b b l s . 
Volume Recovered 

2 b b l s . 
Source of Release 

Run over of sump 
Date and Hour of Occurrence 
5/3/08 10:00pm 

Date and Hour of Discovery 
5/3/08 10:00pm 

Was Immediate Notice Given? 
• Yes • No I O Not Required 

If YES, To Whom? 

By Whom? Date and Hour 

Was a Watercourse Reached? 
• Yes B No 

I f YES, Volume Impacting the Watercourse. 

I f a Watercourse was Impacted, Describe Fully.* 

Describe Cause ofProblem and Remedial Action Taken.* A t 1 0 : 0 0 p m o n May 3 , 2 0 0 8 t h e p l a n t l o s t p o w e r . 

Since our l i f t pumps are e l e c t r i c , we had no way to pump the sump. We got the 
steam pump s t a r t e d a t 10:45 pm to stop the over f l o w . 

Describe Area Affected and Cleanup Action Taken.* Area a f f e c t e d i s around the waste water t rea tment area 
and near the Nor th East corner o f the A l k y l a t i o n U n i t . Contaminated s o i l has been 
removed and bottom hole samples taken. 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules 
and regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may 
endanger public health or the environment. The acceptance of a C-141 rq>ort by the NMOCD marked as "Final Report" does not relieve the operator 
of liability should their operations have failed to adequately investigate and remediate contamination that pose a threat togTound water, surface 
water, human health or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for 
compliance with any other federal, state, or local laws and/or regulations. 

S i g n a t u ^ ^ r W t f 7 

OIL CONSERVATION DIVISION 

Approved by 
District Supervisor: Printed Name: n a r r e l l Moore 

OIL CONSERVATION DIVISION 

Approved by 
District Supervisor: 

Title: Env. Mgr. f o r Water & Waste Approval Date: Expiration Date: 

D a t e : 5 / 8 / 0 8 P h o n e : 7 4 8 - 3 3 1 1 Conditions of Approval: 
Attached 

* Attach Additional Sheets I f Necessary 



e-Lab Analytical, Inc. Date: 29-May-08 

Client: Navajo Refining Company 

Project: API Bottom Hole 

Sample ID: API B.H. 

Collection Date: 5/20/2008 01:20 PM 

WorkOrder: 0805485 

Lab ID: 0805485-01 

Matrix: SOIL 

Analyses 

R e P o r t Dilution 
Result Qual Limit Units Factor Date Analyzed 

TPH SW8015D MODIFIED 

TPH (Gasoline Range) 

TPH (Diesel Range) 

ND 

ND 

SW8015M 

49 mg/Kg 

49 mg/Kg 

Prep Date: 5/22/2008 Analyst: JFT 

1 5/23/2008 06:07 PM 

1 5/23/2008 06:07 PM 

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

J - Analyte detected below quantitation limits P - Dual Column results percent difference > 40% 

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

*-Value exceeds Maximum Contaminant Level H - Analyzed outside of Hold Time A R Page 1 o t 1 





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

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised October 10, 2003 

Submit 2 Copies to appropriate 
District Office in accordance 

with Rule 116 on back 
side of form 

Release Notification and Corrective Action 
O P E R A T O R PH Initial Report I I Final Report 

Name ofCompany Navaio R e f i n i n g Co. LLC Contact D a r r e l l Moore 
Address 501 E. Main , A r t e s i a , NM 88210 Telephone No. 575-746-5281 
Facility Name Facility Type Petroleum R e f i n e r y 

Surface Owner Mineral Owner Lease No. 

L O C A T I O N OF RE EASE 
Unit Letter Section Township Range Feet from the North/South Line Feet from the EastAVest Line County 

Lat i tude Longitude 

NATURE OF RELEASE 
Type of Release D i e s e l Volume of Release 8 b b l s Volume Recovered 4 b b l s 
Source of Release L e a k i n p i p e Date and Hour of Occurrence Date and Hour of Discover^ . QflpmS / ? 1 / f j 
Was (Immediate Notice Given? 

• Yes Q No S Not Required 
If YES, To Whom? 

By Whom? Date and Hour 
Was a Watercourse Reached? 

• Yes HI No 
I f YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.* 

Describe Cause of Problem and Remedial Action Taken.* L e a k i n a b o v e g r o u n d p i p e i n s i d e d i k e o f TK 6 1 & 6 5 . 

Free l i q u i d removed by vaccuum t r u c k . 

Describe Area Affected and Cleanup Action Taken * A r e a i s i n s i d e d i k e o f T k 6 1 & 6 5 . 

was removed and bottom hole samples taken . 
Contaminated s o i l 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

Printed Name: D a r r e l l Moore 

OIL CONSERVATION DIVISION 

Approved by District Supervisor: 

Title:Env. Mgr. f o r Water & Waste Approval Date: Expiration Date: 

E-mail Address: d a r r e l l . m o o r e @ n a v a j O - r e f i n i g . c o n Conditions of Approval 

Date:5/30/08 Phone:575-746-5281 
Attached • 

* Attach Additional Sheets If Necessary 



ALS Laboratory Group Date: 11-Jul-08 

Client-

Project: 

Sample ID: 

Collection Date: 

Navajo Refining Company 

TK-65 Bottom Hole 

TK-65 Bottom Hole 

7/9/2008 01:50 PM 

WorkOrder: 0807204 

Lab ID: 0807204-01 

Matrix: SOIL 

Analyses 

R e P ° r t Dilution 
Result Qual Limit Units Factor Date Analyzed 

TPH SW8015D MODIFIED 

TPH (Gasoline Range) 

TPH (Diesel Range) 

Surr: 2-Fluorobiphenyl 

Surr: Trifluoromethyl benzene 

SW8015M 

ND 49 mg/Kg 

ND 49 mg/Kg 

78.0 70-130 %REC 

79.4 70-130 %REC 

Prep Date: 7/10/2008 Analyst: KMB 

1 7/10/2008 05:32 PM 

1 7/10/2008 05:32 PM 

1 7/10/2008 05:32 PM 

1 7/10/2008 05:32 PM 

Qualifiers: ND - Nol Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits P - Dual Column results percent difference > 40% 

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

* - Value exceeds Maximum Contaminant Level H - Analyzed outside of Hold Time 

a - Not accredited n - Not offered for accreditation 0 
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ALS Laboratory Group Date: 22-M-08 

Client: Navajo Refining Company 

Project: TK-65 Bottom Hole WorkOrder: 0807316 

Sample ID: TK-65 Bottom Hole Wl Lab ID: 0807316-01 

Collection Date: 7/14/2008 02:00 PM Matrix: SOIL 

Report Dilution 
Ana lyses Result Qual Limit Units Factor Date Analyzed 

TPH SW8015D MODIFIED 

TPH (Gasoline Range) 

TPH (Diesel Range) 

Surr: 2-Fluorobiphenyl 

Surr: Trifluoromethyl benzene 

SW8015M 

ND 49 mg/Kg 

120 49 mg/Kg 

85.6 70-130 %REC 

85.3 70-130 %REC 

Prep Date: 7/18/2008 Analyst: NPI 

1 7/19/2008 04:49 PM 

1 7/19/2008 04:49 PM 

1 7/19/2008 04:49 PM 

1 7/19/2008 04:49 PM 

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

J - Analyte detected below quantitation limits P - Dual Column results percent difference > 40% 

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

* - Value exceeds Maximum Contaminant Level H - Analyzed outside of Hold Time 

a - Not accredited n - Not offered for accreditation ^ a 8 e ̂  ° ^ 
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District I 
1625 N. French Dr., Hobbs, NM 88240 
District II 
1301 W. Grand Avenue, Artesia, NM 88210 
District III 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, N M 87505 

Form C-141 
Revised October 10, 2003 

Submit 2 Copies to appropriate 
District Office in accordance 

with Rule 116 on back 
side of form 

Release Notification and Corrective Action 
OPERATOR fi Initial Report Q Final Report 

Name ofCompany Navajo R e f i n i n g Co. LLC ContactDarrell Moore 
Address 501 E. Main A r t e s i a , NM Telephone No. 575-746-5281 
Facility Name Facility Type Petroleum R e f i n e r y 

Surface Owner Mineral Owner Lease No. 

LOCATION OF RE ,EASE 
Unit Letter Section Township Ranee Feet from the North/South Line Feet from the EastAVest Line County 

Lat i tude Longitude 

NATURE( DF RELEASE 
Type of Release C r u d e O i l Volume of Release 180 b b l s Volume Recovered 140 b b l s 

Source of Release T k 437 DgtjeMd/B&ir oQQcSGrreAM; Date and Hour of Discover/Same 
Was Immediate Notice Given? 

H Yes • No • Not Required 
If YES, To Whom? 
L e f t Message on A r t e s i a OCD phone system 

By Whom? J e f f Byrd Date and Hour b / 2 5 / O S 4 : 00 AM 
Was a Watercourse Reached? 

• Yes H No 
I f YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully. 

Describe Cause of Problem and Remedial Action Taken* While c lean ing Tk 437 (crude t k ) the man-way was removed 
A dam of sediment i n s i d e the tank apparent ly he ld a s u b s t a n t i a l amount of crude h 
behind i t . While washing w i t h wate r , the dam broke and the super sucker c o u l d n ' t 
keep up w i t h the rush of f l u i d s . 

Describe Area Affected and Cleanup Action Taken.* Are a a f f e c t e d i s i n s i d e the d ike of Tk 437. A f t e r the i n t i a j l 
f l u s h , the super sucker sucked up the s tanding crude o i l and put i t i n vacuum boxes. 
Contaminated s o i l w i l l be removed and disposed. Bottom hole samples w i l l be taken. 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

S t g n a t u r e W ^ X ^ L ^ / l A f ^ \ 

OIL CONSERVATION DIVISION 

Approved by District Supervisor: 
Printed Name: D a r r e l l Moore 

OIL CONSERVATION DIVISION 

Approved by District Supervisor: 

Title: Env. Mgr f o r Water & Waste, Approval Date: Expiration Date: 

E-mail Address:darrell .moore@navaj o - r e f i n i n g . coi 1 Conditions of Approval: 
Attached • 

Date: 6 / 2 6 / 0 8 Phone: 5 7 5 - 7 0 3 - 5 0 5 8 

1 Conditions of Approval: 
Attached • 

* Attach Additional Sheets If Necessary 



ALS Laboratory Group Date: 08-Jul-OS 

Client: Navajo Refining Company 

Project: T-437 Bottom Hole Work Order: 0807044 

Sample ID: T-437 Bottom Hole Lab ID: 0807044-01 

Collection Date: 7/1/2008 03:40 PM Matrix: SOIL 

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

TPH SW8015D MODIFIED 
TPH (Gasoline Range) 
TPH (Diesel Range) 

Surr 2-Fluorobiphenyl 
Surr: Trifluoromethyl benzene 

SW8015M 
ND 50 mg/Kg 
ND 50 mg/Kg 

93.8 70-130 %REC 
89.0 70-130 %REC 

Prep Date: 7/3/2008 Analyst: JFT 
1 7/6/2008 04:43 PM 
1 7/6/2008 04:43 PM 
1 7/6/2008 04:43 PM 
1 7/6/2008 04:43 PM 

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

J - Analyte detected below quantitation limits P - Dual Column results percent difference > 40% 

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

* - Value exceeds Maximum Contaminant Level H - Analyzed outside of Hold Time 
AR Page 1 of 1 
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District I 
1625 N. French Dr., Hobbs, NM 88240 
District II 
1301 W. Grand Avenue, Artesia, NM 88210 
District III 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, N M 87505 

Form C-141 
Revised October 10, 2003 

Submit 2 Copies to appropriate 
District Office in accordance 

with Rule 116 on back 
side of form 

Release Notification and Corrective Action 
O P E R A T O R I I Final Report 

Name of Company Nava-jo R e f i n i n g Co. LLC Contact D a r r e l l Moore 
Address po Box 159 A r t e s i a , NM 88211-0159 Telephone No. 575-746-5281 
Facility Name Facility Type Petroleum R e f i n e r y 

Surface Owner Mineral Owner Lease No. 

L O C A T I O N O F R E L E A S E 
Unit Letter Section Township Range Feet from the North/South Line Feet from the EastAVest Line County 

Lat i tude Longitude 

N A T U R E < DF R E L E A S E 
Type of Release F u e l O i l Volume of Release 15 B b l s Volume Recovered 7 B b l s 
Source of Release Kmpi n y p p - \ p f t r h e r k v a l v e o p e n DateM4 Mfltg o4QqcB0enam Dat? ^nUlHtoRofira^^Oam 
Was Immediate Notice Given? 

• Yes Q N O S Not Required 
I f YES, To Whom? 

By Whom? Date and Hour 
Was a Watercourse Reached? 

• Yes EH No 
I f YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.' 

Describe Cause of Problem and Remedial Action Taken* Employee l e f t check va lve open, then k icked pump on 
while f i l l i n g r a i l car. Once he noticed the leak, he closed valve. Vacuum truck 
was called to pick up free l i q u i d . 

Describe Area Affected and Cleanup Action Taken.* Area a f f e c t e d i s under r a i l cars a t PG Rack. About 8' 
x 30' area. Contaminated s o i l w i l l be removed and bot tom hole samples taken. 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

S i g n a t u r ^ ^ , , i i D 1 ^ / ^ 

O I L C O N S E R V A T I O N D I V I S I O N 

Approved by District Supervisor: 
PrintedName: D a r r e l l M o o r e 

O I L C O N S E R V A T I O N D I V I S I O N 

Approved by District Supervisor: 

Title: Env. Mgr. f o r Water & Waste Approval Date: Expiration Date: 

E-mail Address: da r r e l l .moore@hol lyco rp . com Conditions of Approval: 
Attached • 

Date. 7 / 1 1 / 0 8 Phone. 5 7 5 - 7 4 6 - 5 2 8 1 

Conditions of Approval: 
Attached • 

* Attach Additional Sheets I f Necessary 



FIGURE 2.3 

9 

13. 

NOTIFICATION DATA SHEET 

SPLIX REPORT (SR-2) 

1. Time of Spill 12'3D ^@PM Date 7/ ///&S 

2. Time Spill reported to Shift Foreman /Z30$JPMi Date Ff/Z/dSs 

3. Name of person on duty at time of spill {]?e> L £ 5 

3-a. Name of person who discovered spill if different from above 

4. Location of Spill P 3 & ^f)o^ . 

5. Type of Spill (Material) F~v<-<- f 0\\ 

6. Quantity of Spill / 5^ bb. Size of Spill (area) $ PfTn 

7. Time Spill Contained fcV- 30 ^M/PM Date I f f ' / / ? 8 ? 

8. Disposition of Spilled Material, 

How was the Spill contained / / s e 

10. Did spill get into any drainage ditch, Eagle Draw, or the Stormwater Retention 

basin? YES • NO $ 

11. If yes, did the spill leave company property or right-of-ways? 

YES • N O p 

12. Corrective action taken to prevent further spills: ; 

Phvsical location of responsible person at the time of spill 

14. Department fi? \*L.y\ck<X' 

15. Supervisor's Signature /^j+^f C <2*u&*^ 

-NOTE-

In order to comply with state and federal laws, the Navajo Refining Company must report 
spills as soon as possible. Call to report all 6pills as soon as possible to the refinery 
Environmental Department. The 24 hour phone number for the Environmental 
Department is (505) 365-8365. This form must be filled out completely and returned to the 
refinery Environmental Department whenever a spill occurs. 

Form SR-2 - 4-7-95 

Navajo Refining Company 
Artesia Refir.sry 

December, 1995 



District 1 
1625 N. French Dr., Hobbs, NM 88240 
District 11 
1301 W. Grand Avenue, Artesia, NM 88210 
District 111 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised October 10,2003 

Submit 2 Copies to appropriate 
District Office in accordance 

with Rule 116 on back 
side of form 

Release Notification and Corrective Action 
OPERATOR j y i Initial Report Q Final Report 

Name of Company Navajo Refining Company Contact Darrell Moore 
Address 501 E Main Telephone No. 575-746-5281 
Facility Name Artesia Plant Facility Type Petroleum Refinery 

Surface Owner Mineral Owner Lease No. 

LOCATION OF RELEASE 
Unit Letter Section Township Range Feet from the North/South Line Feet from the East/West Line County 

Latitude Longitude 

NATURE OF RELEASE 
Type of Release Fuel Oil Volume of Release 15 bbls Volume Recovered 10 bbls 
Source of Release Pump at P G Rack Date and Hour of Occurrence 

7:30 pm 10/18/08 
Date and Hour of Discovery 7:30 pm 
10/18/08 

Was Immediate Notice Given? 
• Yes • No J>3 Not Required 

If YES, To Whom? 

By Whom? Date and Hour 
Was a Watercourse Reached? 

• Yes £3 No 
If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.: 

Describe Cause of Problem and Remedial Action Taken.* 
During loading operations, the wrong pump was turned on. The pump that was turned on was not hooked to the rail car. The pump was turned off and 
vacuum truck called. 

Describe Area Affected and Cleanup Action Taken.* 
The area affected is about 30' by 10 ' on the south end of loading rack.. Vacuum truck came and recovered 10 bbls. The contaminated soil will be dug up 
and sampled. Disposal will be determined by analysis. 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

S i g n a t u r e / ^ U > 0 i i 

OIL CONSERVATION DIVISION 

Approved by District Supervisor: 
in* ^ — — 

Printed Name: Darrell Moore 

OIL CONSERVATION DIVISION 

Approved by District Supervisor: 

Title: Environmental Manager for Water and Waste Approval Date: Expiration Date: 

E-mail Address: Darrell.moore@hollycorp.com Conditions of Approval: Attached • 

Date: 10/22/08 Phone:746-5281 

Conditions of Approval: Attached • 



ALS Laboratory Group Date: 12-Nov-08 

Client: 

Project: 

Sample ID: 

Collection Date: 

Navajo Refining Company 

PG Bottom Hole 

PG Bottom Hole #1 

11/5/2008 02:30 PM 

WorkOrder: 0811128 

Lab ID: 0811 128-01 

Matrix: SOIL 

Analyses Result Qual 

Report 

Limit Units 
Dilution 

Factor Date Analyzed 

TPH AND MISCELLANEOUS GCFID 

TPH (Gasoline Range) 

TPH (Diesel Range) 

Surr: 2-Fluorobiphenyl 

Surr: Trifluoromethyl benzene 

ND 

ND 

87.7 

87.9 

SW8015M 

50 mg/Kg 

50 mg/Kg 

70-130 %REC 

70-130 %REC 

Prep Date: 11/11/2008 Analyst: KMB 

1 11/11/2008 07:22 PM 

1 11/11/2008 07:22 PM 

1 11/11/2008 07:22 PM 

1 11/11/2008 07:22 PM 

Qualifiers: ND - Nol Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

S - Analyte detected below quantitation limits P - Dual Column results percent difference > 40% 

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

* - Value exceeds Maximum Contaminant Level H - Analyzed outside of Hold Time 

XT . a- i f j - . ARPage 1 ot 2 
a - Not accredited n ~ Not ottered tor accreditation D 



ALS Laboratory Group Date: 12-Nov-08 

Client: Navajo Refining Company 

Project: PG Bottom Hole 

Sample ID: PG Bottom Hole #2 

Collection Date: 11/5/2008 02:32 PM 

WorkOrder: 0811128 

Lab ID: 0811 128-02 

Matrix: SOIL 

Analyses 

Report 

Result Qual Limit Units 
Dilution 

Factor Date Analyzed 

TPH AND MISCELLANEOUS GCFID 

TPH (Gasoline Range) 

TPH (Diesel Range) 

Surr 2-Fluorobiphenyl 

Surr: Trifluoromethyl benzene 

ND 

ND 

80.1 

SW8015M Prep Date: 11/11/2008 Analyst: KMB 

50 mg/Kg 1 11/11/2008 09:52 PM 

50 mg/Kg 1 11/11/2008 09:52 PM 

70-130 %REC 1 11/11/2008 09:52 PM 

70-130 %REC 1 11/11/2008 09:52 PM 

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

J - Analyte detected below quantitation limits P - Dual Column results percent difference > 40% 

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

* - Value exceeds Maximum Contaminant Level H - Analyzed outside of Hold Time 

, , x i , n- n- A, , AR Page 2 of 2 
a - Not accredited n - Not ottered tor accreditation ° 



a 
3 
Q 
v» 
• 
Im 

0 u 
<u 
u 
a 
D 
j ; 
l/l 
j 

CO 

cn fc g 
. CM to 

o> cn 
«*• co 
— to 
«2 t— 

. to CO 

^ + :. 
o ai 8 

o 
LL 
> 

T3 
O 

+•» 
(0 
3 

o 
o 
c 
"3 
JC 
O 

a 
3 
0 
• 

0 ^ 

w 
I n 

a 
ID u 
J J 
MS 
J § 
< 5 
• " 

£ 

S *- X 
3 — x 
o a> ra 

I h l L 

CO' 

.ra' 

;.CQ 

•g 
O 
Iii ?• 
8 

a. 

p 

<ra:; 
a. 

r O . 

o 
|2 

''3 

4 -

m ;u_: 

w 

• r j 
TJ < 

V 

a: 

T3 

3 

Cfl 

v4 

+~ 
4 -

IB 

S i f 
.-••in" 

• 

|2 § 

IS: 

• I 

3 

^ 3 E 

IPE-



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

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised October 10, 2003 

Submit 2 Copies to appropriate 
District Office in accordance 

with Rule 116 on back 
side of form 

Release Notification and Corrective Action 
O P E R A T O R P I Initial Report (%1 Final Report 

Name of Company Navajo Refining Company Contact Darrell Moore 
Address P O Box 159 Artesia N M 8 8211 Telephone No. 575-746-5281 
Facility Name Artesia Plant Facility Type Petroleum Refinery 

Surface Owner Mineral Owner Lease No. 

L O C A T I O N OF R E L E A S E 
Unit Letter Section Township Range Feet from the North/South Line Feet from the East/West Line County 

Latitude Longitude 

NATURE OF RELEASE 
Type of Release Soil Volume of Release 15 yds Volume Recovered 15 yds 
Source of Release Belly Dump Truck Date and Hour of Occurrence 

10/28/08 6:00 am 
Date and Hour of Discovery 10/28/08 
6:00 am 

Was Immediate Notice Given? 
[g Yes • No • Not Required 

If YES, To Whom? 
Carl Chaves by e mail 

By Whom? Darrell Moore Date and Hour 10/28/08 8:05 am 
Was a Watercourse Reached? 

• Yes [23 No 
If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.* 

Describe Cause of Problem and Remedial Action Taken.* S Brothers (The company that hauls our non-hazardous waste to CRI) had a 
mechanical problem on one of their belly-dump trucks. After loading diesel contaminated soil, the truck left the plant. Once he 
got on the highway, there was a mechanical malfunction on the doors of the belly dump and about 15 yds of dirt was spread 
on the Lovington Highway from the refinery to Bolton Rd. The State Highway Department sent a dump truck, sweeper, and 
front end loader and cleaned the dirt up. However, traffic was detoured for about an hour from about 6:30 until 7:30 am. The 
picked up dirt was brought back into the refinery and dumped back in its original pile. 
Describe Area Affected and Cleanup Action Taken.* 
The area affected was US Hiway 82 from the the refinery to Bolton Road. The New Mexico State Highway Dept. used a dump truck, front end loader, 
and sweeper to clean up the dirt. The dirt was brought back to the refinery. 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

— 5 —- • — —• o 

MO 
OIL CONSERVATION DIVISION 

Printed Name: Darrell Moore 
Approved by District Supervisor: 

Title: Environmental Manager for Water and Waste Approval Date: Expiration Date: 

E-mail Address: Darrell.moore@hollycorp.com Conditions of Approval: Attached • 

Date: November 18, 2008 Phone: 

Attached • 

* Attach Additional Sheets If Necessary 



APPENDIX 2 
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